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The Polytechnic University Catalog is an official publication of the University. The catolog provides information abowt academic pro-
grams and is intended 1w provide a helpful summary of University policies and procedures, and selected activities and services. Information
concerning admission, academic regulations and requirements, stadent services, academic offerings and a listing of the administrative
officers and faculty are included. Every effort has been made to publish a catalog that 1s as complete and as accurate as possible. but
requireinents, deadlines, tuition, fees, curricula, courses and staffing are subject to change at any time without advance notice or obli-
gation. This catalog was prepared well in advance of its effective date: therefore some course descriptions may vary from actual course
chntent due to advancements in the discipline, interests of individual instructors or decisions of the faculty to change the scope andfor
cthient of the coarse. The Schedule af Classes supplements this catalog and is issued for each semester and sumimer sessions, 1t includes
upduted information about course ofterings. tuition, fees, registration and academic procedures.



ADMINISTRATIVE OFFICES

EXECUTIVE OFFICES
Office of the President
Tacobs Blde . Room 355
Tel: TIR260-3500

Fan: TIR/260-3735
F-manl: chang @ polv.edu

Office of the Chancellor
Tacobs Blde . Rooin 531
Tel: 718/260-3330

Fux: 718/260-3974

E-mail: chushiar® polv.edo

Office of the Provost
Jacobs Bldg.. Roowm 553
Tel: 718/260-39490

Fax: TIR/260-3755
L-naik: ifriseh@ poly.edo

Office of Academic Affairs

Dean of Engineering and Applied Sciences
Rogers Hall. Room 321

Tel: 718/264-3550)

Fax: 718/260- 3163

E-mail; bineshane 2 palyvedu

Office of Developinent and
University Relations
Jacobs Blde.. Room 355
Tel; TI8/260-3880

Fax: 718/260-3733

E-inanl; rthorsen@ poly.edu

Office of Finance and Administration
Jacobs Bidg.. Room 555

Tol: TIR26{-3608

[Fav: TIRI260-3755

L-mail: gsmith @ poly.edu

(ffice of Student Aftairs
Jucobs Bide.. Room 356
Tel: 7iK/260-3137

Fax: 718/200-3924

E-mail: chartigade poly.edu

ACADEMIC SUCCESS
Brooklyn Campus

Jacobs Bldg., Room 341

Tel: TIB26(-3560

Fax: 718/260-3136

E-mail: htung@ poly.cdu

Hours: Mondav-Friday, 2AM-5PM

ADMISSIONS-GRADUATE
www,poly.edufadmissions

Brooklyn and Long Istand Campuses
Jacobs Bldg.. Room 158

Tel: 718/260-3200

Fax: 718/260-3446

E-mail: admitme @poly.edu

Hours: Monday & Thursduy, YAM-6PM
Tuesday. Wednesday, Friday, 9AM-5PM

Westchester Graduate Center
Administration Bldg.

Tel: 914/323-2000

Fax: 914/323-2010

E-mail: westinfo@west.poly.edu
Executive Programs

Tel: §14/323-2023

Hours: Monday—Thursday. SAM -BPM
Friday., YAM-5PM

ADMISSIONS-UNDERGRADUATE
www.poly.edu/admissions
Brooklyn Campns

Jacobs Blde., Room 158
Tel: 718/260-3160

Fax: 718/260-3446

E-mail: adimitine @ poly.cdu
Hours: Monday & Thursday.
Tuesday. Wednesday, Iriday,

IAM—6PM
9AM-5PM

Long Island Campus
Bassett Bldg.. Room A1G3
Tel: 631/755-4200

Fax: 631/755-4229

E-mail: admitime @ poly.edo
Hours: Monday & Thursday.
Tuesday, Wednesday, Friday,

YAM- 6PM
9AM-5PM

ALUMNI RELATIONS
www.poly.edu/alumni

Brooklyn Campus

Jacohs Blda.. Room 468

Tel: BO/FON-POLY

Fax: 718/260G-3114

E-mail: alumn & poly.edu

Hours: Monday  Friday, 9AM-5PM

ATHLETICS
www.poly.edu/athletics
Brooklyn Campus

Wunsch Hall, Room 147
Basement, Fitness Center

Tel: 718/637-5900

[Fax: 718/637-5959

[-mail: mbraziel@ poly.edu
Office: Monday-Friday, TOAM 3PAL
6-8PM

Fitness Center:

Monday Thursday, TOAM-YPM
Friday, [OAN-BPM

Saturduy. 12PN

Long Island Campus

Gymnaasium

Tel: 631/7535-4325

Hours: Monday -Thursday, 9AM 11PN
Friday, 9AM-6PM

Saturday., 12-11PM

Sunday. 12-11PM

BOOKSTORE

www.nvhex.com

BrookIyn Campus

Rogers Hall. 1st Floor

Tel: 718/260-377%. 3842

Fax: 718/246-4166

E-mail: nvbooks&raybex.com

Hours: Monday=Thursday. 8:30AM-0PA]
Friday. 8:30AM-3PM

Long Island Campus

Bassett Bldg.. Ist Flowr

Tei: 631/755-1367

Fax: 63 1/694-8915

E-mail: nvbooks@nyvbex.com
Howrs: Monday —Friday. 2450 3PM

Westchester Graduate Center j
Teb: G14/333-200¢0
E-mail: nybooks@nvbex.com



BUDGET

Brooklyn Campus

Jacobs Bidg., Room 452

Tel: 718/260-3635

Fax: 718/260-3202

E-mail: pkatz@poly.edu

Hours: Monday-Friday, 9AM-5PM

BUSINESS

Brooklyn Campus

Jucobs Bldg.. Room 454

Tel: 718/260-3958

Fux: 718/260-3752

E-mail: ymegrisk @& poly.edu

Hours: Monday—Friday, 9AM-5PM

CAFETERIA

Brooklyn Campus

Metro Caté @Poly

Rogers Hail, Room 112

Tel: T1R/260-3271

Hours: Monday-Thursday, 7TAM-9PM
Friday, TAM-6PM

Long Island Campus

Weeping Willow Cafeteria

Main Bldg. tst Floor

Tel: 631/755-4337

Hours: Monday-Thursday, 7-8PM
Friday, TAM-6PM

Saturday & Sunday. 10AM-6PM

CAREER SERVICES/
COOPERATIVE EDUCATION
www.poly.edu/special/cservihomelcfm
Brooklyn Campus

Jacobs Bldg.. Room 359

Tel: 718/268-3650

Fax: 718/260-3325

E-matl: raina@ poly.edu

Hours: Monday & Thursday, 9AM—-6PM
Tuesday, Wednesday, Friday, SAM-5PM

Long Island Campus

Main Bldg.. Room T8

Tel: 631/755-4270

Fax: 631/7535-4697

fi-mail: raina@ poly.cdu

Hours: Monday & Thursday, SAM-6PM
Tuesday, Wednesday, Friday. SAM-5PM

CENTER FOR YOUTH IN
ENGINEERING AND SCIENCE
{YES CENTER)
web.poly.edulyes/index.cfm

Brooklyn Campus

Jacobs Bldg., Room 356

Tel: 718/260-3033

Fax: 718/260-3941

E-mail; bjohnson®@poly.edu

Hours: Monday & Thursday, 9AM-6PM
Tuesday, Wednesday, Friday, 9AM-5PM

Long Island Campus

Bassett Bldg., Room A 105

Tel: 631/755-4200, ext. 3033

Fax: 631/755-4229

E-mail: bjohnson @poly.edu

Hours: Monday & Thursday, 9AM-6PM
Tuesday, Wednesday, Friday, 9AM-5PM

DAYID PACKARD CENTER
FOR TECHNOLOGY AND
EDUCATIONAL ALLIANCES
www.polyv.edu/packard/index htmi
Brooklyn Campus

Jacobs Bldg.. Room 358

Tel: 718/260-3524

Fax: 718/260-3733

E-mail: nkrift@ poly.edu

Hours: Monday-Friday, $AM-5PM

DEVELOPMENT

Breoklyn Campus

Jacobs Bldg., Room 461

Tel: BOO/T65-9929 or T18/260-3636
Fax: 718/260-3449

E-mail: develop@poly.edu

Hours: Monday-Friday, YAM~5PM

FACILITIES

Brooklyn Campus

Jacobs Bidg., Room 152

Tel: 71R/260-3020

Fax: 718/260-3753

E-mail: orourke @poly.cdu or
facility @ poly.edu

Hours: Monday-Friday, BAM-5PM

Long Island Campus
Administration Otfice

Tel: 631/755-4300

Fax: 631/755-4404

E-mail: jquinn@ poly.edu

Hours: Monday-Friday, 9AM-5PM

ADMINISTRATIVE OFFICES

FINANCIAL AID
web.poly.edu/finaidfindex.cfm
Brooklyn Campus

Jacobs Bldg.. Room 256

Tel: 718/260-3300

Fax: 718/260-3062

E-mail: finaid@ poly.cdu

Hours: Monday & Thursday.
9AM-6PM

Tuesday, Wednesday, Friday, 9AM-5PM

Long Island Campus

Main Bldg., Room 121

Tel: 631/755-4345

Fax: 631/755-4321

E-mail; ggee@poly.edu

Hours: Monday & Thursday.
JAM-6PM

Tuesday, Wednesday, Friday,  9AM-5PM

Westchester Graduate Center
Administration Office

Tel: 914/323-2000

Fax: 914/323-2010

E-mail: westinfo@west.poly.cdu
Hoors: Monday-Friday, 9AM-5PM

HIGGHER EDUCATION
OPPORTUNITY PROGRAM
{HEOP}

web.poly.edu/heoplindex.cfm

Brooklyn Campus

Jacobs Bldg.. Room 355

Tel: 718/260-3370

E-mail: heop@ poly.cdu

Hours: Monday & Thursday, SAM-6PM
Tuesday, Wednesday, Friday, 9AM-5PM

Long Island Campus

Bassett Bldg.. Room 104

Tel: 631/755-4252

E-mail; heop@poly.edu

Hours: Monday & Thursday, QAM-6PM
Tuesday, Wednesday, Friday, YAM-5PM

HUMAN RESOURCES
www.poly.edulhr

Brooklyn Campus

Rogers Hall, Room 104

Tel: 718/260-3840

Fax: 718/260-3981

E-mail: sdagos@poly.cdu or
askbr @ poly.edu

Hours: Monday—Friday, YAM-5PM



ADMINISTRATIVE GFFICES

INFORMATION SYSTEMS
Brooklyn Campus

Rogers Hall, Room 325

Tel: 718/260-3123

Fax: 718/260-3680

E-mail: ddintino@ poly.edu or
help@ poly.edu

Hours: Monday—Friday. 9AM-5PM

INSTITUTIONAL RESEARCH
Brooklyn Campus

Jacobs Bldg.. Room 551

Tel: 718/260-3060

Fax: 718/260-3084

E-mail: mmainier poly.edu

Hours: Monday—Friday. 9AM-5PM

INTERNATIONAL

STUDENT OFFICE

Brooklyn Campus

Jacobs Bldg., Room 158

Tel: 718/260-3805

Fax: 718/260-3446

E-mail: mgendel@poly.edu

Hours: Monday & Thursday, 9AM 6PM
Tuesday, Wednesday. Friday.
SAM-5PM

LIBRARY

dibner.poly.edu

Brooklyn Campus

Dibner Library, 3rd Floor

Tel: 718/260-3530

Fax: 718/260-3756

E-muail: blibrary @ poly.cdu

Hours: Monday-Thursday.  9AM—10PM

Friday. 9AM-7PM
Satrday,  2PM-6PM
Sunday. 12PM-0PM

Long Island Campus

Main Bldg.. 1st Floor

Tel: 631/755-4320

Fax: 631/755-4379

E-mail: Mibrary @ poly.cdu

Hours: Monday-Thursday. 9AM-10PM

Friday. YAM--5PM
Saturday, 1PM-6PM
Sunday. 3PM-i0PM

MAILROOM

Brooklyn Campas

Juacobs Bldg.. Roomn 151

Tel: 718/260-3396

Fax: 718/260-3136

E-mail: mpollurd @ poly.edu

Hours: Monday—Friday, 9AM-5PM

Long Island Campus
Main Bldg., Reom 21
Tel: 631/755-4383
Fax: 631/755-4404
Hours: Monday—Friday, 9AM-5PM
PRINTING SERVICES

Brooklyn Canipus

Jacobs Bldg.. Room 150

Tel: 718/260-3302

Fax: 718/260-3136

E-mail: mpollard @poly.cdu

Hours: Monday-Friday, 9AM-6PM

REGISTRAR
www.poly.edu/registrarfindex.cfm
Brooklyn Campus

Jacobs Bldg., Room 256
Tel: 718/260-3486

Fax: 718/260-3052

E-muatl: register@poly.cdu
Hours: Monday & Thursday.
Tuesday, Wednesday, Fnday.

YAM-6PM
SAM-3PM

Long Island Campus

Main Bldg.. Room 112

Tel: 631/755-3450

Fax: 631/755-d4¢d

[-mail: mfleury @poly.edu

Hours: Monday & Thursday. 9AM-6PM
Tuesday. Wednesduy, Friday. 9AM-5PM

RESIDENCE LIFE

Brooklyn Campus

Jacobs Bldg.. Room 356

Tel: 7187260-3137

Fax: 718/26G-3197

E-mail: jswanson€ poly.edu

Hours: Monday & Thursday. 9AM-6PM
Tuesday. Wednesday. Friday.,  9AM-5PM

Long Island Campus

Adthletic Student Center

Tel: 631/755-4325

Fax: 631/755-4404

E-mail: jhorthru@duke.poly.edu

Hours: Monday—Friday. 9AM-5PM
24-Hour Campus Coverage Via Pager:
800/652-0556

SECURITY

Brooklyn Campus

Rogers Hall, Front Entrance
Tel: 718/260-3537

Rogers Hall. Rear Entrance
Tel: 718/260-3213

Dibper Library/CATT Bldg.
Tel: T18/260-3727
Goldsmith Student Activities
Union/Wunsch Hall

Tel: 718/637-5901

Long 1sland Campus
Administration Bldg.
Tel: 631/755-4353

Westchester Graduaie Center
Administration Bldg.
Tel: 914/323-2000



SPECIAL SERVICES
media.poly.edu/specialservices
Brooklyn Campus

Jacobs Bldg., Room 341
Tel: 718/260-3560

Fax: 718/260-3136

E-mail: ssbke@poly.edu
Hours: Monday & Thursday.
Tuesday, Wednesday. Friday.

SAM-6PM
YAM-5PM

Loeng Island Campus

Muin Bldg.. Room 114

Tel: 631/755-4340

Fax: 631/755-4404

E-mail: sslic@ poly.edu

Hours: Monday & Thursday,  9AM-6PM
Tuesday, Wednesday, Friday, 9AM-35PM

STUDENT ACCOUNTS

Brooklyn Campus

Jacobs Bldg.. Reom 256

Tel: 718/264-3700

Fax: 718/26(-3052

Email: mlangbar @ poly.edu

Hours: Monday & Thursday, 10AM—6PM
Tuesday & Wednesday, 10AM-5PM
Friday. 10AM 3PM

[.ong Island Campus

Muin Bldg., Room [12

Tel: 631/755-4225

Fax: 631/755-4321

E-muil: ccampbel@poly.edu

Hours: Monday & Thussday, 10AM-6PM
Tuesday & Wednesday, [0AM-5PM
Friday. [10AM-3PM

Westchester Graduate Center
Administration Bldg.

Tel: 914/323-2000

Fax: $14/323-2010

E-rnail: westintfo@west.poly.edu
Hours: Monday—Friday, 9AM-5PM

STUDENT ACTIVITIES
www.poly.edusstudents-office
Brooklyn Campus

Wunsch Hall, Room 108

Tel: 718/637-5920

Fax: 718/637-5959

Hours: Monday-Friday. 8AM-11PM
Saturday, 9AM-OPM

Sunday, 12PM-5PM

Long Island Campus

Athletic Student Center

Tel: 631/755-4325

Fax: 631/755-4404

E-mail: jnorthru@duke.poly.edu

Hours: Monday & Thursday, 9AM-5PM
Tuesday, Wednesday, Friday, 9AM-3PM

STUDENT AFFAIRS
www.poly.edufstudent-affairs
Brooklyn Campus

Jacohs Bldg., Room 356

Tet: 718/260-3137

Fax: 718/260-3924

E-mail: chartiga@poly.edu

Hours: Monday & Thursduy. 9AM-6PM
Tuesday. Wednesday. Friday,  9AM-5PM

STUDENT DEVELOPMENT
Brooklyn Campus

Jacobs Bidg.. Room 332

Tel: 718/260-3800

Fax: 718/260-3197

E-mail: ¢menear @poly.cdu

Hours: Monday & Thursday, 9AM-6PM
Tuesday, Wednesday, Friday,  9AM-5PM

Long Island Campus

Athletic Student Center

Tel: 631/755-4325

Fax: 631/755-4404

E-matk: jnorthru@poly.cdu

Hours: Monday & Thursday.
9AM-5PM

Tuesday. Wednesday, Friday, 9AM-5PM

ADMINISTRATIVE OFFICES

STUDENT NOTEBOOK COMPUTER
HELP DESK

Brooklyn Campus

Rogers Hall, Room 117

Tel: 7i8/260-3368

Fax: 718/260-3188

E-maii: notchook @poly.edu or
Jsiandre @ poly.edu

Hours: Monday-Friday, BAM-6PM

Long Island Campus
Admimistration Bidg.. Room 217
Tei: 631/755-4276

Fax: 718-260-3188

E-mail: notehook @ poly.edu or
Jstandre@poly.edu

Hours: Moenday-Friday. 10AM-—4PM

Westchester Graduate Center
Administration Bidg.

Tel: 914/323-2000

Fax: 914/323-2010

E-mail: westinfo@west.poly.edu
Hours: Monday—Friday, 9AM-5PM

UNIVERSITY RELATIONS
Brooklyn Campus

Tacobs Bidg., Room 551

Tel: 718/260-3400

Fax: 718/260-3084

E-mail: univ_rel@ poly.edu

Hours: Monday-Friday. 9AM-5PM

WEBMASTER
www.poly.edu/webmaster/findex.cfm
Brooklyn Campus

Dibner/CATT Bldg.. Room 108

Tel: 718/260-3902

Fax: 71¥/260-3136

E-mail: webmaster@poly.edu
Hours: Monday-Friday, 9AM-5PM



2001-2003 ACADEMIC CALENDAR

FALL 2001

Tuesday -Thursday, August 28-30
Registrution

Monday. September 3

SCHOOL. CLOSED- Lubor Day
Tuesday, September 4

Classes begin

Monday. Seplember 17

NO CLASSES AFTER 3:33 PM
Tuesday. September 18

NG CLASSES

Wednesday. September 26

NO CLASSES after 3:35 PM
Thurselay. September 27

NO CLASSES

Thursday. Novembuer 15

Last day to withdraw trom course with o
W arade

Wednesday. November 21

Thursday classes meet—No Wednesday
classes {make-up tor Thanksgiving Day)
Thursdav—Friday, Novemher 22 23
SCHOOL CLOSED. Thankseiving
recess

Friday. December 7

Dray classes end

Monday. December 10

Monday evening classes meet tmake-up
for September 174

Tuesday. December 1]

Wednesday evening classes meet (make-
up tor Septentber 26}

Monday  Wednesday. December 10-12
Reading davs

Thursday- Friday. December 13 21
Final exams

Monday-Monday, December 24-31
SCHOOL CLOSED—Winter recess
Monday—triday, January 7-18

Winter mini-session

SPRING 2002
Monday—Thursday. January 14-17
Registration

Monday. January 21

SCHOOL C1L.OSED -~

Martin Luther King Jr. Day
Tuesday. January 22

Classes begin

Monday, lebruary 18

NO CLASSES  Presidents Day
Monday-trday, March 25-29
NO CLASSES—Spring break
Tuesday. April 2

Fast day to withdraw from course with o
W oarade

Tuesdiy, April 30

Clusses end

Wednesday-Friday, Muay [-3
Reading davs
Monday-Wednesday, May 6-13
Final exams
Thursday-Thursday, May 16-30
Summnier mini-session

Monduy, June 3

Commenceiment

SUMMER 2002

Monday. May 27

SCTIOOL CLOSED—Memorial Day
Thursduy- Friday, May 30 31
Regisiration

Monday, June 3

Classes begin for X and 7 sessions
Thursday, June 27

Last day to withdraw from X session
course with a4 W grade

Monday. July |

Thursduy classes meet -No Monday
classes (make-up for Independence Day)
Thursduy. July 4

SCHOOL CLOSED—
Independence Day

Monday. July 15

Classes end tor X session

Tuesday, Tuly 16

Classes begin for Y session
Thursday. July 25

Last day o withdraw trom Z session
course with a W grade

Friday. August 9

Last day to withdraw trom Y session
course with a4 W grade

Monday, August 26

Classes end Tor Y and £ sessions



FALL 2002

Monday—Wednesday, August 26-28
Registration

Monday, September 2

SCHOOL. CLOSED—Labor Day
Tuesday, September 3

Clusses begin

Friday. Seplember 6

NO CLASSES AFTER 3:35 PM
Saturday, Scptember

NO CLASSES

Monday, September 16

NO CLASSES

Tuesday, September 17

Monday classes meet-—No Tuesday
classes

Monday, October 14

NO CLASSES—Columbus Day
observed

Wednesday, October 16

Monday classes meet—No Wednesday
classes

Friday. November 15

Last day to withdraw from course with a
W grade

Thursday—Friday, November 28-29
SCHOOIL. CLOSED—Thanksgiving
recess

Saturday, December 7

Classes end

Monday-Wednesday, December 9-11
Reading days

Thursday-Thursday. Decenber 12 19
Final exams

Wednesday-Wednesday.

December 25-January |

SCHOOIL. CLOSED—Winlter recess
Monday-Friday, January 6-17
Winter mini-session

SPRING 2003
Monday—Wednesday, January 13-15
Registration

Monday, January 20

SCHOOL CLOSED—M:utin Luther
King Jr. Day

Tuesday, January 21

Classes begin

Monday, February 17

NO CLASSTS— President’s Day
Monday—Friday, March 17-21

NQO CLASSES- -Spring break
Friday. April 4

Last day to withdraw from course with a
W grade

Monday, May 5

Classes end

Tuesday--Thursday, May 6-8
Reading days

Friday- Friday, May 9-16

Final exams

Monday-Monday, May [9-June 2
Summnier mini-session

2001-2003 ACADEMIC CALENDAR

SUMDMER 2003
Wednesday—Thursday. May 2K-29
Repistration

Monday, May 26

SCHOOL CLOSED- Memoriul Day
Tuesday, June 3

Classes begin for X and 7 sessians
Friday, June 27

Last day to withdraw from X session
courses with a W grade

Friday, July 4

SCHOOL. C1.OSED—Independence
Duay

Tuesday, July 15

Friday classes meet- No Tuesday
classes (make up for Independence Day)
Tuesday, fuly 15

Classes end for X session
Wednesday. July 16

Classes begin for Y session
Wednesday, July 23

Last day to withdraw from Z sesxion
course with a W grale

Wednesday, August 13

Last day to withdraw from Y session
course with a W grade

Wednesday, August 27

Classes end tor ¥ and 7 sessions
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POLYTECHNIC UNIVERSITY PROFILE

INTRODUCTION

Polytechnic is & coeducational, independent,
private university accredited by the Middie
States Association. Undergraduate pro-
grams in civil, computer, chemical, elec-
trical and mechanical engineering are
aceredited by the Accreditation Board for
Engineering and Technology (ABET). The
undergraduate prograin in compuier science
is accredited by the Computer Science
Accreditation Board {CSAB). The under-
graduate chemistry program is approved by
the American Chemicat Society. Degree
and certificate programs listed in this cat-
alog are registered by the New York State
Education Department.

The student body includes over 1.700
undergraduates and almost 1.300 graduate
students. The majority of is students live
it the New York metropolitan area, but
many students come {rom throughout the
United States and the world to study at
Pohyvtechnic as well. Nineteen percent of the
undergraduate population are women; 10
percent are black, 6 percent Hispanic and
39 percent Asian. Polytechnic 1$ among
the leading private universities in the nation
in awarding engineering degrees 1o under-
represented minorities.

Undergraduate programs at Polytechnic
prepare students in engineering and sci-
ence cqually for immediate entry into the
protessional practice of their speciaities or
for continued graduate study at Polytechnic
or other ieading graduate institutions.
Polytechnic enjoys a high national ranking
in the pereentage of its graduates who go
on to receive a PhD in engineering or sci-
ence, and has an excellent placement record
for students entering the job market.

Beginning in their first semester,
Polytechnic students are taught by a world-
class fuculty. Polytechnic believes that the
primary misston of its faculty is under-
graduate and graduate education. Even its
most prestigious researchers teach rego-
larly, exposing students (o leading profes-
sionals who are engaged in advancing the
stute-of-the-ait in their specialties.

Polytechnic graduates enjoy an out-
standing reputation with both public and pri-
vate employers. and many have achieved

remarkable success. Approximately one
of every 30 Polytechnic graduates is a com-
pany president or high-level executive.
Seven Polytechnic alumni are currently the
presidents of prestigious universities in the
United States and abroad. There are more
than 165 Polytechnic alumni who have
been named fellows of the Institute of
Electrical and Electronics Engineers, and
numerous others who are fellows of other
professional organizations.

HISTORY

Polytechnic University is the second old-
est private instiution of science and engin-
cering in the Umted States. Founded in
1854 as the Brooklyn Collegiate und
Polytechnic [nstitute, the school originally
educated young men. ages 9 to 22, and
was located on Livingston Street. In 1869,
the Board of Regents authorized
Polyitechnic’s collegiute department to con-
fer the degrees Bachelor of Science and
Bachelor of Arts, the first of which were
conferred in 1871, In 1889, the institution
adopted the name Pelytechnic Institute of
Brooklyn and, in 1901, offered its tirst
degree Master of Science. In 1917, the
Institute separated from the preparatory
deparument. which moved and renamed
itself. An cvening graduate program was
instituted in 1926. and Polytechnic's first
PhD was granted in 1935.

The Institute, historically referred 1o as
“Brooklyn Poly,” inoved its campus to Jay
Street in 1957, In 1961, it opened a Long
lslund campus in Farmingdale as a gradu-
ate and research center.

In 1973, Polytechnic merged with the
New York University School of Engineering
and Science and was renamed the
Polyiechnic Institute of New York. The
Instituic began offering undergraduate pro-
grams at its Long Island campus in 1974
and, in 1975, opened the Westchester
Graduate Center in White Plains. The cen-
ter later moved to its current location in
Hawthorne in 1987,

In 1985, the institution was granted uni-
versity status by the New York State Board
of Regents and officially renamed
Polytechnic University.

The next 15 years saw a period of great
activity as the University undertook the
cseation of MetroTech Center, a 16-acre, $1-
biBion university-corporate park, which
was built around Polytechnic’s existing
buildings and renewed an area that once had
been 2 site of urban decay. Polytechnic
updated #ts facilitics, renovated its student
center building and buiit a new home for ity
hbrary and for the Center for Advanced
Technology in Telecommunications. 1t also
began oflering several management of tech-
nology programs in the heart of Manhatan’s
high-technology and financial district.

During this time, the University
launched the Campaign for Polytechnic-—
Fulfilling the American Dream {0 raise
$275 million to transform itself into one of
the nation’s premier technological univer-
sitics. In 1998, Polytechnic received a $175-
inillion bequest from the estates of 2onald
F. Othmer, a longtime Polytechnic profes-
sor, and his wife, Mildred Topp Othmer, the
largest single cash gift ever made 0 an
American university. [n 1999, Polytechnic
received its second largest coatribution
from alumnus foseph 1. Jacobs, who gave
$20 million. The campaign successfully
concluded on June 30, 2001.

The new mitlenniwm promises more
significunt changes, as Polytechnic redirects
its education programs, refocuses graduate
programs on Long Island. upgrades its
classroonms and laboratories and broadens
wireless computing capabilities throughout
the University. A new academic building
with atkletic facility is currently under con-
struction on the Brooklyn campus. as well
as the campus’ first residence hall.
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ACADEMIC PROGRAMS

Polytechnic offers the degree Bachelor off
Science in 11 disciplines. covering com-
puter science. engincering, the physical
sciences, mathematics and liberal arts. The
degrec Master of Science 1s offered in 28
disciplinary specialties. The degree Master
of Engineering in Interdisciplinary Studies
in Engineering is offered with ditferemt
concentrations. including Wireless
Innovation. The degree Doctor of
Philosophy is oftered in eight disciplines.

Bachelor of Scicnee programns prepare
students for entry-level employment in the
various professional disciplines, as well as
for study at an advanced level. Master of
Science programs are oriented towards pro-
fessional development in the subject arca
and can be arranged to provide the core
coursework for PhID study. The PhD is the
terminal research degree for those seek-
ing carcers in industrial or academic
research. T requires an independent research
dissertation that advances the state-of-the-
arl in the discipline of study. Details of
academic degree requirements and detailed
program descriptions are given in Pant 3 of
this catalog.

ACADEMIC DEPARTMENTS

Faculty in the University 1s grouped into
academic departments for administrative
purposes. Each degree program 1s planned
and administered by the faculty of a depan-
nmient (or in some cases by faculty [rom
two cooperating depariments). Instructional
laboratories and some research laboratories
are managed by academic depariments.

Part 2 of this catalog contains descrip-
tions of the faculty and facilities of the fol-
lowing nine academic departments, as well
as identitication of the degrees thar each
depariment supervises.

* Chemical Engincering. Chemistry and
Materials Science

+ Civil Engineering

« Computer and Information Science

= Llectrical and Computer Engineering

* Humanities and Social Sciences

* Introductory Design and Science

* Management

»  Mathematics

+ Mechanical, Aerospace and
Manufacturing Engineering
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RESEARCH PROGRAMS
AND CENTERS

Polytcchnie University olfers major pro-
grams in experimentai. theoretical and
applied research, leading to significan con-
tributions in the advancement ol many
areas of technology. Members of the
Polytechnic faculty have heen and con-
tinue to be among the world's leaders in
such diverse arcas as electromagnetics and
wave propagation. wireless communica-
tions, telccommunications, polymer chein-
istry and cngineering, condenscd matter
and plasma physics. chemical and elec-
trenic imaging, materials science and engin-
ecering, transportation and traffic
engineering. geotechnical engineering and
software engineering and development.

In 2000), Polytechnic University con-
ducted over 59,5 million of sponsored
rescarch under contracts and grants, of
which 78 percent were funded by the fed-
eral and state governments and 22 percent
by private industry. Over 75 fuculty mem-
bers were involved in these cftorts, which
also provided support for over 70 research
lellows. Rescarch at Polytechnic is con-
ducted either through academic depart-
ment structures, or through one ot the major
interdisciplinary research centers.

Many of these rescarch centers sponsor
continuing education etforts in areas related
to their research mission. CATT developed
two executive format MS programs offered
Jointly by the Departments ol Management,
Elecinical and Computer Engincering and
Computer and Information Science. WRIL
PRI and TR1 sponsor colloguia and/or con-
tinuing cducation programs as well,
Significant rescarch efforts also oceur out-
side these centers within academic depart-
ments. The Department of Civil
Engincering has developed a strong base in
infrastructure research and the Department
of Chemical Engineering., Chemistry and
Materials Science has a numnber of efforts
not related to polymers that are administered
in the department.

CENTER FOR ADVANCED
TECHNOLOGY IN
TELECOMMUNICATIONS (CATT)
The Center for Advanced Technology in
Telecommunications (CATT) was created
in 1983 as one ol New York State™ four
original Centers tor Advanced Technology.
CATT focuses on technology transfer in the
areas of telecommunications and distrib-
uted information systemns. CATT houses 30)

experts. who work in cooperation with
telecommunication-provider and tefecom-
munication-user businesses in the areas
of networking. dhistributed information sys-
tems, imaging and wireless communica-
tions.

CENTER FOR CONSTRLCTION
MANAGEMENT TECHNOLOGY
(CCMT)

The primary mission of the Center tor
Construction Management Technology
(CCMT) is to employ teaching and
rescarch to further develop world-class
expertise in Fully-Integrated and
Automated Project Process (FIAPP). and
to promote the applications of FIAPP o
building. process and infrastructure con-
slruction projects in the New York region
and beyond. This mission is one which
fully aligns hoth with Polytechnic’s past—
as a technological University which has
been providing engineering education for
nearly 150 years, and with its future—as
an instigution with a new strategic plan
that culls tor greater interdependence with
industry. Real-world construction projects
are central components of both education
and research at the CCMT. For both under-
praduate and graduate courses, actual New
York City construction projects will serve
as a test bed. with students engaged in
case studies that allow them to plan for the
production, scheduling and managing of
the projects. Research, too. will tocus
closely on actual New York area projects.
the overall aim being to solve integration
and automation problems in particular
practical contexts. The full integration of
actual construction projects into the work
ot the CCMT serves two purposes: it pro-
vides a richer learning and research envi-
ronment, and it accelerates industry
adoption of FIAPP by denmonstrating its
cltectiveness in real contexts,

A tuture Master of Science in Civil
LEngincertng {Construction) will draw part-
time and full-time students, nationally and
internationatly. A summer-semester
Construction Executive Institute consists
of a two-week intensive course in inter-
national construction management. There
are currently about a half-dozen PhD can-
didates aftiliated with the CCMT.

Research centers on i cluster of projects
relating o FIAPP and three-dimensional
Computer Assisted Design (CAD).



CENTER FOR THE HISTORY AND
PHIL.OSOPHY OF TECHNOLOGY
AND SCIENCE STUDIES

The Center tor the History and Philosophy
of Technology and Science Studies wus
estahlished o encourage discussion among
philosephers. engineers, compuler scientists
and other practitioners from the scientific
and technological professions on the cthi-
cal. political and general cultural connota-
tions of contemporary technological
activity, as well as straightforward rescarch
in the traditionad philosophical questions
concerning technology. The center also
fosters various types of interdisciplinary
education. By hringing the humanitics,
conununications and soctal science disci-
plines closer together and reaching out to
other academic departments in the
Entversity, the center helps facilitate the
exploration of intellectual common ground.
For more information, please ¢-mail
philtech&@poly.cdu.

CENTER FOR FINANCE AND
TECHNOLOGY (CFT)

The Center for Finance and Technology
(CFTY. under the auspices of the
Departnent of Management, is a unique
resource, addressing the evolving finan-
cial—and technology-enabled—innova-
tion needs of the financial services industry.
CFT is a research hub as well as a [abora-
tory for generating new ideas and tools tor
the industry. CFT also undertakes cotlab-
orative rescarch projects to provide ideas.
methods and tools with scholarly and prae-
tical applications,

INSTITUTE FOR TECHNOLOGY
AND ENTERPRISE(ITE)

The Institute for Technology and Enterprise
{ITEY. supported by the Department of
Management, is New York City’s prenuer
research and education hub for bridging
management and technology-cnabled inno-
vation.

Through ITE's state-of-the-art and grow-
ing portiolie of learning materials, pro-
grams and research activities—and based
on the findings of high-quality scholarship
and the lessons of pacesetting business
practices—the institute nurtures and builds
managerial knowledge needed for success
intoday s technology-intensive competitive
arenas, ITE focuses on such key areas as
madern technology and innovation man-
agement, ¢-business i established fions and
new cnterprises. technology entreprencur-
ship and vakue creation and management in

inlormation-intensive and knowledge-inten-
SIVE SeCtors.

ITE functions as a high-level research
and development “engine” for the
Department of Management. ITE is also a
unigue starting point for firms embarking
on major managenal changes or transtor-
mation that modern, especially digital-
based. innovation requires. In tulfilling
these roles, ITE designs and hosts a series
of regional and international round tables,
workshops and conferences and sponsors
extensive research and curriculum devel-
opmenl—all of which are incorporated into
vartous departmental programs as well as
into programs at other institutions,

ITE is located in the heart of Manhattan's
high technology and financial districts at the
New York [nformation Technology Center.
55 Broad Street. The location enabies ITE
to be a broad-hased learning guteway for
companies and managers into high-tech
New York and beyond.

For further informatien on ITE, call
212/547-7030. fax 212/547-7029,
e-mail: He@poly.edu or visit Web site
www.ite.poly.edu.

INSTITUTE OF IMAGING
SCIENCES {1I$)

imaging sciences are concerned with all
aspects of information presented in visual
form. Founded in 1981, the Institute of
Imaging Sciences is currently specializing
in the science of photoactive materials. [1S
is a national leader in this subject agea.

NSF INDUSTRY/UNIVERSITY
COQPERATIVE RESEARCH
CENTER FOR BIOCATALYSIS
AND BIOPROCESSING OF
MACROMOLECULES (NSF-BBM)
NSEF-BBM was established in 2000 to fill
a need expressed by indusiey to provide a
mechanism to assess the potential impact
that bioeatalysis and bioprocessing might
have on its future businesses. NSF-BBM is
organized o provide its industral members
with critical cutting edge reseurch on
enzyme transformations related to poly-
mer technology. The resulting knowledge
base and the resources of NSF-BBM are
made available on a proprictary basis to ity
members. The objective is to allow indus-
trial members 1o make inforned decisions
as to how new developments in biocatuly-
sis and bioprocessing can specitically be
directed toward their core-business needs.
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POLYMER RESEARCH
INSTITUTE (PRI)

The Polymer Research Institute (PRI) was
founded in 1943 by Dr. Herman F. Mark,
internationaily recognized as the “father
of pelymer science.” Today it continues to
be a leader in the synthesis, characteriza-
tion. structure, processing, propertics and
applicaitons of polymeric materials. In
addition to its role in fostering interdisci-
plinary interest and work in polymers, PRI
sponsors symposia, conferences und pro-
fessional educational programs. The insti-
tute provides a focal point for the research
of over 15 facully members in chemistry,
chemical engincering and physics. PRI is
actively involved with industry in regard to
outsourcing, problem solving and educa-
tion. In addition to the traditional chemical-
related areas, PR has recently expanded its
interests in macromelecular technology to
health-related areas.

TRANSPORTATION RESEARCH
INSTITUTE (TR}

Created in 1975, the Transportation
Research [nstitute (TRI) uses rescarch and
educational programs to develop und trans-
fer the knowledge base in transportation
systemns and policy to inprove the mobil-
ity and salcty of persons, freight and ser-
vices in metropolitan areas. TRI has
conducted various landmark studies on
capacity analysis of freeways and signal-
1ized intersections and led the development
of the 1985 Highway Capacity Manual,
which is used throughout the world as a
design and anatysis standard. TRI over-
sees the Intelligent Transportation Systerms
{ITS) research on technical, institutional and
private-pubiic issues and on its cducation
and training. Through the Urban ITS
Center, TRI assists New York City and
New York State’s Departments of
Transportation in facilitating the deploy-
ment of [TS technologies in the New York
metropolitan area. Other areas of TR]
rescarch include travel demand manage-
ment, policy studies, transportation mod-
cls. operational analysis, highway
construction materials and pavement man-
agement. TRI comprises faculty from civil
engincering, computer science. mechanical
engineering, chemical engineering, the
soctal scienees and transportation engin-
eering.
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LURBAN INFRASTRUCTLURE

INSTITUTE

The Urban Infrastructure Instiote is a fed-

cration ol research centers providing an

integrated framework for cross-discipli-
nary research with urban infrastructure
agencies, electrical, gas and water utilitics
and the construction indusiry, The [nstituie

15 member of the City Construction

Consortiun, esiablished in 1993, [ts exce-

wiive director is Dr. Han Juran.

The Institwie currently involves the tol-
fowing four ceniers:

+ Lrban {TS Center {UITSCY Director:
John C. Falcocchio (htip://media.
poly.cdufiriitsdocs/ome.him)

«  Lrban Utility Center (UUCy, Dicector:
ilan Juran {www e polv.edu)

* The Center tor Construction
Management Technology (CCMT).
Director: Bud Gnfhis (www poly.edufce)

*  Rudin Center for Transportation Policy
and Management {CTPM ). 0 partner-
ship with New York Usniversity,
Polytechnic University and the Institute
of Public Administration: Director: Lee
Sander, tormerly NYC Transportation
Commisstoner {www.nyu.edufwag-
nerfiransportation/

The Urban Infrastructure [nstitute is abso
witiliated with the Institute tor Civil
Infrastructuse Systenms (ICTS at New York
University, in which Polytechnic is a pan-
nering institution fwww.nyu.edw/icis). Its
principal investigator in that partnership s
John C. Falcocchio.

WEBER WIRELESS RESEARCH
INSTITUTE (WRI)

Founded as the Microwave Rescarch
Center. the Weber Wireless Research
Institute (W'RI) wos renamed in 1985 in
honor of its {founder, Dr. Ernst Weber, The
institute playved a key rote in World War 11
in the development of clectromagnetic
defense and commuanications systems. [n
2K, the second "W was added to the ttle
to reflect 418 current mission 1o advance
the science and technology of wireless
communications. Under the leadership of
direetor Dr. Henry L. Bertoni, WRI con-
ducts research In wave propagation,
advanced antennas, communication sys-
tem design and simulation. signat pro-
cessing. radio resource management and
technologies that promote the guality and
etticiency of the wireless Internet. Faculiy
and students in the Department of Electrical
and Computer Engincering and the
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Departiment of Computer and [Information
and Science conduct the rescarch,

FACULTY

The heart of Polytechnic 15 its distinguished
teaching and rescarch faculty. There are
ot than 480 full-time and adjunct facuity:
teaching and research fellows: rescurch
assistants. associates and scientists: and
postdoctoral and special fellows. The aum-
ber of full-ime teaching faculty alone is
160, The Polytechnic faculty s commitied
o providing the best possible educational
environmient in the classroom. in the labo-
ratory. through individua! guided studies
and projects. through advising and through
the strong one-on-one relationships most
faculty members develop with their stu-
dents,

The faculty onginaies. vrewizes and
approves all curricula tauehn ot the
Uniiversity and also establishes the acade-
mic standards for student performance.
Polytechpic undergradwtes tieract with
faculty from their first day of classes. Class
sizes are relatively small. and afl taculty
members mantain regular vifice hours for
consultation with individual students.
Because many faculty members are actively
involved in on-campus research. they are
casily accessible outside the classroom,
All formal academic advising after the first
semester s done hy the Faculiy,

The Polytechnic faculty s one of the
most distinguished in the world. Polytechnic
faculty members were among the founders
of the National Academy of Engincering.
the Institute for Clectrical and Eleetronies

Enginecers. the American [nstitute of

Chemical Engineers and the American
Society of Engineering Education, The fuc-
ulty includes members of the National
Academy of Engineering and numnerous
feliows of the various professional disci-
plinary orgarizations. Polyiechnic faculty
members have authored numerous under-
graduaie and graduate texibooks used
throughout the United States and ahroad
and cdil leading protessional journals. They
are frequently honored with prestigicus
awards.

ALUMNI

The PORY TECHNIC ALUMNL the University's
alumai association, provides arange of on
and ofl campus educational. social, cul-
tural and other prograins for the benetit of
alumi,

The POLYTECHXNIC ALUMNI SUPROrts
chapters established by afumnt to provide
opportunitics for formal and informal
alumni gatherings and o represent
Polviechnic in the community. Currendy,
b4 chapters exist worldwide, Alumni are
also encouraged 10 organiZze reunions, by
class year. discipline or other criterna.

Euch year, the pPOLYTECHNIC ALUMNI
recognizes alumni accomplishments
through dilferent awwds programs. includ-
ing the Distinguished Alumni Awards and
Dedicated Alumm Awards, In additon. it
funds annual scholarships for selected stu-
dents and presents annual awards (o out-
standing craduating seniors and outstanding
athletes Trom Polytechme sports teams.,

Alumani are entitled to audit Polviechnic
courses at reduced wition and use the Bern
Dibner Libran for Science and Technology,
Alumni may also open a bree Potytechnie
c-mail aecount.

Cabfe. the alumai publication of
Polytechnic University, is published quar-
terly o provide current news and intor-
mation on the activities of the alumni and
Polvtechnic. Every five vears, the
POLYTECHNIC ALUNMND publishes o diree-
tory containing pertinent informason on afl
known alumint,

Adumnt are invited to participate in var-
ied events and activities throughout the
year. These include Leadership Seminars,
Alumni-Student Mixers, Alumni
Leadership Breaktasts and the anniual
Golden jubilee and Siiver Jubilee. cele-
hrating 50th and 251h class anniversaries.
respectively, The POLY TECHNIC Al N also
offers tickets for Broadwavs shows and
opera concerts und sponsors yearly inter-
nationz] trips at a discount. Most impor-
tantly. through its numicrous activities, the
POLY TLCHNIC ALUMNI provides opportuni-
ties for alumai to maintamn Ges W each
other and the University.

CAMPUSES

The Brooklyn Campus

Six MetroTech Center
Brooklyn, NY 11201

Tel: 718/ 260-36(H)

Fax: 718/ 260-3136

E-mail: admitme@ poly.edu

Polytechnics main campus is focated in
the center of downtown Brooklyin o vibrant
residential and business community. sur-
rounded by cultvral institwtions such as the
Brooklyn Academy of Music and the



Brooklyn Museun. The Brooklyn campus
forms the nucleus of MetroTech Center,
the largest urban university-corporate park
in the United States. Launched in 1982,
the 16-acre. $1-mllion complex features a
tree-lined commons and pedestrian walk-
ways and 15 home to several technology-
dependent companies that have fostered
rescarch and employment relationships
with the University:

+ Securities Industry Automation
Corporation (SIAC) operates the com-
puter information networks of the New
York and American Stock Exchanges
and oversees thelr transaction-clearing
operations. STAC built its 533,000-
square-oot oflice and data-processing
complex in MetroTech in 1990,

»  KeySpan Energy (formerly Brooklyn
Union Gas Company) has its head-
quarters in MetroTech in an 845,000-
square-1ool office facility. Bear Stearns,
a major brokerage house. became a co-
tenant of the building in 1962,

+ Chase Manhattan Bank opened two
major office facikities totaling approxi-
maltely 1.5-million square feet in 1992,
The buildings howse its US. technology
and operaliens functions.

+ The New York Marriott Brooklyn
Hotel is Brooklyn's first large holel to
be built in half a century. The 376-room
hotel opened in 1998 and is attached to
a 32-story office wwer, the Brooklyn
Renaissance Plaza.

«  Other MetroTech companies include
the New York City Fire Department
Headquarters and the New York City
Police Department’s 911 Answering
Center.

The Brooklyn campus is casily acces-
sible from all parts of New York City, Long
Islund. New Jersey and Connecticut. 1t is
served by New York City’s major subway
lines and is easily accessible by car from
the Brooklyn or Manhattan Bridges or the
Brooklyn-Queens Expressway. The
University is a member of New York City's
“college town.” included on a list of colleges
and universities that are within either a 10)-
nunute walk or 15-minute subway ride
fromn the heart of the city. All commercial
MeuroTech buildings have parking tacilities,
and Polytechnie maintains a small parking
facility.

The Brooklyn campus is contained
within three acres in MetroTech and com-
priscs s1x buildings:

»  Rogers Hall is the main academic build-
ing and named afler the late Harry S,
Rogers, Polylechnic’ fitth president.
The building houses {aculty and admin-
istrative offices. classrooms, rescarch
and teaching laboratories and student
areas. Starting in 1999, it underwent
signiticant improvements and renova-
tions. Three new tacilitics opened dur-
ing the 2000-2001 academic year: a
49,000-squarce-foot interdisciplinary lab-
oratory for undergraduate studenls in
civil. chentical and mechanical engin-
eering; an undergraduate lab center for
the Department of Computer and
Intormation Scicnee: and a new Tactlity
for Polytechnic’s computing infrastruc-
ture. containing all of the University’s
central servers and system monitoring
software. A new Student Union opens
in September 2002 and comprises an
cxpanded cateterta, quiet study lounge,
bookstore and oricntation center. By the
end of the 2002-2003 academic year,
Rogers Hali's elevators, bathroums, win-
dows and exterior appearance have
recerved major makeovers,

+ The Bern Dibner Library for Science
and Technology/Center for Advanced
Technology in Telecommunications
{(CATT) Building opened in 1992 and
provides 128,000 squarc feet ol acade-
mic space. The building houses several
key elements ot the University: a state-
of-the-art library, named after the late
Bern Dibrer, & prominent Polytechnic
alumnus, trustee and benafactor; the
prestigious research center, CATT: and
the Departments of Management,
Electrical and Computer Engineering,
and Computer and [nfomiation Science.

* The Joseph J. and Violet J. Jacobs
Building opens for ¢classes in tall 2002.
Named after Dr. Jacobs. alumnus, for-
mer chairman of the Polylechnic Board
ol Trustees aind major benetactor, and his
wile, the eight-story building will con-
tuin & complete athletic facility on the
first two floors and state-of-the art class-
rooms and laboratories on the top floors,
The achletic facility will include & bas-
ketball court, marital arts cooms and
complete locker rooms, The academic
floors will include lecture halls, lubo-
ratories for chemistry, biology and envi-
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ronmental engincering. a general engin-
cering clussroom and studio clussrooms,
equipped with audtovisual equipment
and student computer stations tied o«
dedicated server supporting stine-al-
the-art software.

The Donald F, and Mildred Topp
Othmer Residence Hall opens in full
2002, The [B-story building ts numed
after D, Othmer. a longthme Pobytechinic
protessor of chemical engineering, and
his wife, who, in 1998, bequeathed the
University $175 million, the largest sin-
gle cash gitt ever made to an American
university, The restdence hall will house
J00 students in 100 Tour-student suites
with Kitchenettes and dat, voice wd
cable television ports for every student.
The building will include student
lounges, study rooms, laundry Tacili-
ties. health offices and storage space. A
protessional housing staft, muacde up of
eraduate student resident assistants and
seeurity personnel, will supervise the
students and butlding 24 hours o day,

The Clifford H. Goldsmith Student
Activities Union/Joseph W, and
Samuel Wunsch Student Center
Building is housed 1o a historic land-
nwrk. Built in 1846, the Greek Revival
building was the home of the African
Wesleyan Methodist Church. the first
hiack congregation in Brooklyn, and a
stop on the Linderground Railroud tor
slaves. Polvtechnic bought the property
in 1968 und closed it tor renovation in
1990 when MetoTech construetion
began. 1t was authentically restored
through the generosity of the Wunsch
family. in mewnory of brothers and
Polytechnic alumni Joseph and Samuel
Wunsch, and recopened in [996. The
center’s student activity rooms were
built with donations in tribute o Clitford
H. Goldsmith. vice chairman of the
Bouard of Trustees. [t now houses stdent
government. student publications and
cultural and social organizations. In
addition, the building provides students
with litness tacilities, atelevision room
and a lounge. The Offices of Athletes
and Physical Education and Student
Activities and Leadership Development
are also located 1n this building,

The Joseph J. Jacohs Administration
Building is named after Dr. Jacobs. The
building contains offices tor adminis-
trution, including the president. provost,
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and vice presidents. Most student service
olfices are alse Jocuted inJacobs, includ-
ing admissions. student accounts and
records, financial aid, student develop-
ment and career services, as well as
aluminic umiversity rekations and devel-
opment. My business-related func-
tions are hosted in Jacobs™ Silleck
Lunge,

Yhe Long Island Campus

201 Route 110

Farmingdale, NY 11735

Tel: 631/755-4200

Fax: 631/755-144

E-mail: admitme@poly.edu
Palytechinie is consolidating its under-
araduate operationy into its MetroTech
campus in Brooklyn, The lastentering cluss
of undergradustes 1o the Long Island cam-
pus is September 2001, with the entering
class scheduled 1o transfer 10 Metrolech
and its new dormitory and academic build-
ing n Seplember 2002,

This consolidation at the undergraduate
fevel enables the University to Tocus on
[ong Istund™s needs tor graduvate educa-
tion, The center of activity will continue to
be the Route 110 corridor on Long 1sland
that will serve as the headyuarters tfor the
new Long Island Graduate Center.
Polvtechnic is expanding its graduate part-
time evening otterings and is planning con-
tnuad innovation o meet the needs of Long
Eland.

Long Island has o technology-buased
ceonemy dand society. The Tocus used o be
acrospace and defense electronics bul 1s
now information seiences. knowledge
workers and bitechnology. The keystone
n these volatile and growing areas is edu-
cation. re-education and continuing edu-
cation. Polstechnic is dedicated to
continuing o deliver outstanding graduate
programs for working professionals on
Long 1sland.

In response 1o these needs Polviechnic is
doveloping new courses ofterings, including:
*  Speciad offerings based upon a New

York Stute-approved interdisciplinary

program leading to the Master of

Engineering degree. The first structured
offering under this degree focuses on
wireless innovation

»  Lixecutive fornmat progrants offered on
weekends

*  On-site degree programs al company
focations

«  [nstance learning progrinms

«  Allernative locations as need and oppor-
tunity sugaest
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The current Long Island campus is located
on 25 acres on Route 110 near the
Nassau-5uftolk border, ai the economic
center of the two suburban counties.
Twenty-hve percent of Polytechnic’s under-
eraduates are located at this campus. and
one-third ol those live i the three resi-
dence halis. The undergraduate programs
are in several engineering disciplines. com-
puter seience and information management
at this campus.

Approximately one-sixth ol all
Polytechnic's graduate students pursue their
degrees in engineering, computer science
and technotogy-related management at this
CUmpus.

The Long Island Campus Advisory
Board includes members from Symbol
Technologies. Computer Associates.
Spectrum Information Technologies. Shah
Associates. Long Island Business News
and Marketspan. Polytechnic 15 active in
organizations dedicated w the high-tech
future of Long Island, including the Long
Island Association (LLIA) and the Long
{sland Forum tor Technology (LIFT),
tounded by Polyechnic.

From 1t Long lsland campus,
Polytechnic interacts with Long 1sland
industry through its Center for Advanced
Technology in ‘lelccommunications. its
Weber Wircless Research Institute and
other research etforts. The aerospace
rescarch Tacilities, unigue in the region,
are focated on the campus,

The following are the campus™ primary
facilities:

* The Main Building houses adminis-
trative and taculhy offices. support ser-
vices, classrooms, library, caleteria and
several undergraduate luboratories. Also
located in the building are the distance
learning tucilities. wireless communi-
-ations laboratory und controlsfrobotics
lab. The library stresses global access.
using Internet sewarch capability and spe-
cialized computer services, as well as s
collection matching the academic con-
centrations,

* The Bassett Building is named alier
alunnus Preston R Bassett, former
chairman of Republic Aviation, and
houses the admissions otfice, bookstore,
student societies and clubs, the Jasik
Undergraduate Lounge. the Weber
Wircless Research Institute and the
Department ot Mechanical, Aerospace
and Munulacturing Engincering. The
building also contains the electric vehi-

cle luboratory. the civilfenvironmental
laboratory and spaces tor incubator busi-
nesses 1 clectronies and sottwire.

* The Three Residence Halls wee locuted
at difterent points on the campus. West
Hall primarily houses treshmen, in two
distinct arcas {hy gender), with tao stu-
dents per room. North Hall primartdy
houses sophonores. also with two stu-
dents per roont Fast Hall houses others
n suites aecommaedating four to five
students. All residence halls have in
each room o suite cable television, cane-
pus phones and tiber-cptic connectiors
to the computer netwark,

+ The Gymnasium seives oy o recre-
ational Tacility for students on-caumpus
and the home court Tor o number of
Polytechnic™s intercollegiate teams. Lt
includes a weight room. ping-pong
pool tables and a baskethall court,

Other facilines include a buseball field. «
soeeer field. two wenms courts, o beach vol-
Jevhaull court and anoutdoor basketball count.

The Westchester Graduate Center

40 Saw Mill River Road

Hawthorne, NY 11532

Tel: 914/323-2000

Fax: 914/323-2010

FE-mail: westinfo@west.poly.edu

The Westchester Graduate Center has
served the Tludson Valles arca for imore
than 25 years and 15 the areas premier
center Tor praduate and continuing tech-
mical and managerial education. The cen-
ter draws students from every sector of the
tri-state region. ranging fromt informa-
tion. telecommunicutions and chemicad
companies o the banking. Gnance. heas v
industey and high technolugy areas,
Students conte om mapr corporations.
small companics, not-for-profit agencies
and the public sector. Since its creation in
1976, several thousand scientists, cngi-
neers. chemists, managers, teachers and
other pretessionils huve earned master's
degrees at the center.

The Graduate Center offers purt-time
Master of Scicnee degree programs in
Management., Chemistry, Chemical
Engincering. Computer Science and
Telecommunication Networks (with con-
centlrations in e-business management.
entreprencurship. mformation manage-
ment, technology manageiment and opera-
tions munagement). Courses are scheduled
in the evening and on Saturday s,



The Graduate Center is home to
Polytechnic’s popular Master of Science
degree program in Information Systems
Engincering (ISE). ISE is offered in the
Exccutive Degree Program format, where
classes meet on alternate Fridays and
Saturdays over four semesters. Students
complete their degrees in a total of 28
weekends over 20 months

A modern facility, the Graduate Center
is equipped with wired classrooms. an
advanced computer laboratory with high-
speed Internet connection and ample free
parking.

Manhattan Lecation

Institute for Technology

and Enlerprise (ITF)

55 Broad Street, Suvite 13-B

New York, NY 10004

Tel: 212/547-1030

Fax: 212/547-7029

E-mail: ite@poly.edu

Polytechnic’s Institute for Technology and
Enterprise (ITE}) is located in the heart of
New York City’s Silicon Alley and finan-
cial district and serves the area’s bur-
geoning population of technology workers
It offers graduale courses in management,
computer scicnee, tinancial engineering
and telecommunication networks. In the
Executive Degree Program format, classes
meet on Fridays and Saturdays of alternate
weeks over a four-semester period.
Students complete their degree in a total
of 28 weekends over a 20-month period.
The degree Master of Science is offered
exclusively in the Executive Degree
Program format and includes Management
of Technology. Information Systemns
Engineering and Telecommunications and
Computing Management.

POLYTECHNIC LIBRARIES

THE BERN DIBNER LIBRARY FOR
SCIENCE AND TECHNOLOGY
The Bern Dibner Library for Science and
Technology opencd in 1992 on the
Brooklyn campus. This state-of-the-art
facility serves as Polytechnic University's
infuormation hub, where wircless networks
allow users with laptop computers to access
the library™s electronic services both from
within the library, or from other campus
locations. Network jacks are also available
throughout the library for users to connect
their laptops by Ethernet cable.

The library ofters electronic access trom
various instructional locations 24 hours a

day, seven days 4 weck, Its resources are
available through the main Polytechnic
University Web site (www.poly.edu) or
directly through the library's site (http:/#/dib-
ner.pely.edu). The library’s Web site offers
up-to-date information on both traditional
and clectronic services. Users can access
books and journals, many of then in full
text, as well as imaged course materials
and online courses. Subject-related Internet
links created by professional statf provide
additional opportunities for further study
and research.

In-housc library services are augmented
by participation in regional and national
cooperalives. The University library is an
active member of the Academic Libraries
of Brooklyn (eight participating libraries},
the New York Metropolitan Reference and
Research Library Agency (over 30K par-
ticipating libraries) and the Long lsland
Library Resource Council {over 200 par-
ticipating libraries). The library is also a
member of the Online Computer Library
Center, which nmzintains an international
database with over 4,000 participating
libraries.

Skilied librarians and information pro-
fessionals provide support through the fol-
lowing products and services:

»  One-on-one assistance using on-line
catalog, clectronic databases and other
services. Tutorials on eflective research
methads arc offered in conjunction with
various academic departments.,
Workshops are open to all Polytechnic
students, faculty and staff and provide
training in the use of infornation ser-
vices and software,

* An in-house collection of more than
190,000 books and journals, which pro-
vides basic support for undergraduate
and graduate programs in engineering,
the sciences, management and other
tields,

* The document delivery service, which
supplies, on reguest, books, jounal arli-
cles and reports not available in
Polytechnic’s collections or in its online
databases.

POLYTECHNIC COMPUTING
FACILITIES

Polytechnic University has superlative
computing tactlities reflecting 1ts course
offerings in computer science and engin-
eering and its role in educating and train-
ing knowledge workers of the future.

POLYTECHNIC UNIVERSITY PROFILE

Beginning fall 2000, Polytechnic
required its entering freshmen to lease a
notebeok computer from the University, By
fall 2003, all undergraduate students will
have notebook computers. Polytechnic has

joined IBM’s ThinkPad University, Each

computer iy equipped with the latest
processor and hardware technology, rele-
vant programs and wireless connectivity,

The heart of the Windows-based student
notebook computer program is the software
that the University licenses and installs in
each computer. The software includes cur-
rent releases of Auto Cad Lite, Labview
Common Space, Matlab, Microsott Front
Page, Microsoft Internet Explorer,
Microsoft Office Professional, Microsoft
Project, Microsoft Visual Studio and
Norton Antivirus.

Students with notebook computers
access the University network through
hard-wired ports located conveniently
throughout the Brooklyn and Long Island
campuscs, most notably in the libraries
and student lounge spaces, The University
also provides access through a new state-
of-the-art wireless network. Each student
notebook contains a wireless card that per-
mits campus-wide access 1o the Internet
and Universily network.

In 2000, Polytechnic installed the
Spectrum 24 Wireless local area network
product. The | 1-megabit-per-second prod-
uct adheres to the current [EEE 802.11h
wireless standard and is the highest speed
wireless access currently availahle that
meets the IEEE standard. The University
will continue to migrate to the highest
access speed meeting these professional
standards.

In addition, the University has a robust
gigabyle capable, 10/100-switched
Ethernet network. It rivals all such uni-
versity networks in the United States und
the world. Through this, cach student has
access 0 an e-1nail account and access
the [nternet.

The notebook computers promote ““con-
gregate leaming.” in that students work in
gmups ilI'IyWhEl't (N CADUS and are no
longer “tethered” to central computing lab-
oratories. Students use the notebook com-
puters to communicate to faculty and other
students at any time and from any place on
campus.

The Brogklyn and Long Island cam-
puses cach offer a Student Notebook Help
Desk staffed by protessional systems
experts to provide support to all students
with notebook computers.
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Atthe start of the 2001 2002 academic
year, undergraduates will be able to create
their own Web page, called "My Paoly,” to
cxamine their personal course informa-
tion, student records, financial aid details
and anything else they wish.

Students may use the computers in the
University's central computer labs and var-
ious specialized labs, or they may dial in
from home. Students living in residence
halls on the Long Island campus have indi-
vidual Ethernet connections to the
University s networks. Students living in
the NDenald F. and Mildred Topp Othmer
Residence Hall on the Brooklyn campus
will have top-of-the-line voice. data and
cable connections when the hall opens in
fall 2002.

Polytechnic’s Web site at www.polyv.edu
contains descriptions and Web pages lor
individual courses. academic depariments.
research cenlers, student activities and
other features, Student may link their indi-
vidual Web sites to Polytechnic’s site.

The Brooklyn and Long Island cam-
puses have central computer labs consist-
ing of a collection of top-end personal
computers running the Windows NT oper-
ating system. In addition. the central labs
also have SUN SparcCenter servers running
the Solaris (UNIX} aperating system,
giving students exposure to the most
widely-used computing environments,
Both campuses also have UNIX X-termi-
nals for direct connection w0 the UNIX
servers. All computers are networked,
allowing students 1o take tull advantage of
d hclcrngencuus computcr environment.
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The software provided in the central
computing labs include: Accolade. Adobe
Acrobat, Adobe Illustrator, Adobe
PageMaker. AutoCAD, Borland C++
Builder. Circuitmaker, Microsoft Front
Page, Microsoft Office 2000. Microsoft
Yisual, Microsofi Windows 2000, Netscape
Navigator. Object Ada, Primavera Project
Planner and SPSS.

Students are encouraged to interact with
their instructors either in person, through
e-mail or, in some cases. through video
conferencing, This allows students to have
questions answered at almost any time
from any location.

Several depantments and laboratories
have their own suh networks, which are part
of the overall University network. These
include the Electrical Engineering Wireless
Communications Labs. the Mechanical
Engincering Controls and Roboties Labs,
the Computer Engingering Microprocessor
Design labs, the Computer Science
Distributed Systems Lab and the Freshman
Engincering Labs.

The student chapters of the Association
tor Computing Machinery {ACM) pro-
vide support for students with questions as
a volunteer service consistent with their
mission.

Access 10 the computer network is avail-
able extensively during the week and week-
¢nds in the central labs and at all hours
through dial-in or residential connections.

Students are also encouraged to take
advantage of the many employment oppor-
tunitics 10 the student notebook computer
Help Desks and computing laboratorics
at Pelytechnic. These jobs will help them
with class work and future employment.



ACADEMIC POLICIES AND
DEGREE REQUIREMENTS

PROGRAM AREAS

Polytechnic is a university uniquely focused
on the world of technology and its inter-
actions with society. To Afill its mission.
Polytechnic offers degree programs in five
general academic areas:

+ Computer and Information Science
= Enginccring

= Liberal Studies

= Munagement

¢ The Sciences and Mathematics

COMPUTER AND
INFORMATION SCIENCE

Compuler and information science has
become an important and expanding lield
as today’s sociely moves inte the
Information Age. Computer and informa-
tion science includes the design of systems
{compuer hardware and software) and the
development of principles for applying
computers 1o new uses. It reguires a high
level of theory and practice and ofien
involves the development andfor infegration
of complex software.

A multidisciplinary focus is required
for computer and information science. since
computers are everywhere in society.
Computer and information science is a
major clement i modem information tech-
nology, allowing information o be used in
analyzing and solving problems in diverse
fields. such as telemedicine, heath care,
finunce, entertainment. manulacturing. tele-
communications, transportation and bio-
medicine.

The curriculum is an integrated pro-
gram of basic science, computer scienee.
mathematics. humanities and social sci-
ences. Students take electives in technical
and non-technical subjects to give them
flexibility and breadth in their studies at
Polytechnic.

The current faculty works in such state-
of-the-an fields as high-speed imaging ¢las-
sification. software virus protection.
high-speed graphics. text and data mining.
fault tolerant computing. database man-
agement systems, sottware engingering,
data compression, data security. parallel
and distributed computation, scheduling
theory. computer vision and [ntemet and

Web technologies. This faculty experience.
combined with a strong curriculum, inte-
grating theory and practice, allows
Polytechnic graduates to be well positioned
tor the 21st century.

ENGINEERING
Engineering is perhaps best described as

the creation ot devices and implements that
cunconteol or manipulate nature to produce

a desired effect. It is the application of

science to build the infrastructure, devices,
tools and other iinplements needed by
society 1o improve quality of life and envi-
ronment.

The modern engineer must have a firm
hackground in the sciences and mathe-
matics. Science provides fundamental
knowledge about the natural world; math-
eniatics is the language most often used to
describe it. and through which engineers
manipulate it. A buckground in the liberal
arts provides a fundamental understand-
ing of society, its structures, needs and
desires. No one can hope (o improve soci-
ety wilhout such understanding. Engincers
must also have a deep appreciation for the
role they play in soctety, particularly their
professional ethics and responsibilities.
Finally, engineers must have excellent com-
munications skills 1o work effectively with
other engincers, other professionals. deci-
sion-makers and the public.

Polytechnic’s engineering programs
huild on a firm foundation of mathematics
and science 1o develop the analysis and
design skills required of a practicing pro-
tessional. State-of-the-art laboratories intro-
duce students 1o devices and systems
currcntly used in their fields as well as
develop their skills in using computer-aided
design packages. Undergraduate programs
prepare students equally for entry into the
profession and for continued education at
the graduate level.

Above ali, Polytechnic prepares engin-
eering graduates Tor a lifetinie of education
and growing knowledge in the rapidly
developing field of technology. By giving
students a comprehensive education in the
principles of science and engineering, and

by developing the erealive skills required for

engineering design and analysis.

Polytechnic provides its graduates with
the ability te continue to learn and grow as
their carcers progress.

Just as current Polytechnic faculty and
alumni are advancing varied fields—such
as telecommunications., microwayves, space
electrontes. imaging sciences, quantum
clectronics, pulse power, materials, aero-
space, geotechnology, software engineer-
ing and carthquake performance of
structures—Polytechnic students are being
equipped to carry this traditton forward to
the next generation of technological break-
throughs.

LIBERAL STUDIES

Through the study of the liberal arts students
learn to understand human society and its
development, nceds, desires and the means
through which it makes these known. No
onc can adequately address technology or
its creation and development without under-
standing the human and societal needs with
which it seeks to serve. On the other hand,
ne humanist can adequately understand
society and its development without a
knowledge and understanding of how it
interacts with and is altected by technology.

Liberal studies majors at Polytechnic
study traditional programs in social sci-
ences andd hurnanities as well as a curricu-
lum specifically addressing the interactions
between socicty and technology.

MANAGEMENT

Polytechnic’s Depariment of Management
is the premier learning, research and devel-
opment hub in the New York City/tri-state
region, explicilly devoted to the critical
arcnas of innovation, information and tech-
nelogy management.

The department has achieved this pre-
entinent posilion with a continuous stream
of high-quality and relevant research. devel-
opment and pacesectting leaming programs,
Its taculty contributes to theory and prac-
tice in an increasingly knowledgce-
intensive uge.

The research and development con-
ducted within the Department of
Management is varied. including scholarly
books and articles in the respecied journals
and timely case studies. Some of this mate-
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rial forms part of the coment in educa-
tional progrants, helping to keep programs
up-to-date and distinctive. The depantment’s
Institute tor Technology wind Enterprise
functions as an “engine” {or high-level
rescarch and development for the whole
departimnent and Tor relevant tirms and tields
at large.

The depariment s also commitied (0
integrating technology into all educational
programs to enhance learning, Because all
munagers nust now understand how weeh-
nology and innovation are essential for
delivering value 10 organizations and the
market. the department oftfers a portfolio of
educational programs dealing with the broad
spectrum of innovation, information and
technology management in the modern
cconumy.

In addition 1o its academic programs. the
Department of Management offers shon-
1erm, nondegree programs, meluding pro-
grams tailored 1o the needs ol specitic firms
und industries that are related in some tash-
ion w the broadly detined technology and
information management held.

THE SCIENCES AND
MATHEMATICS

Science and mathematics are the under-
pinmings of modern echnology., As scien-
tists and mathematiciuns discover and
describe new seerets of the natural world,
engincers look (o apply them to developing
new technology. Without the physical sei-
cnees and mathematics. engineers would
have no tools with which to invent the tech-
nology of tomorrow,

Polytechmics undergraduate science and
mathematics programs give students unique
oppurtunities 1o study basic theory, while
at the sume time interacting with design dis-
viplines. The structure of undergrachiate
programs in these areas encourages stu-
dents to select concentrations of elective
courses in technology areas,

Students use modern laboratories and
interact with faculty who are world-class
rescarchers. Many junior and senior classes
are small, allowing students Lo develop one-
on-one relattonships with faculty and work
with them in their appropriate research ancus.

The future of technology critically
depends on the ability o develop a beder
and more aecurate understanding of nature
and its apponunitics and constraings, For
technology o advange, selenusis must con-
tinue to unlock the seerets of the universe,

d
[

and mathematicians must continue to
develop the analytic and logical processes
through which they can extend and apply
that which they discern. Polytechnic pro-
srams prepare scientists and mathemati-
cians or this vital role, cnabling them to
lead society to o bener future,

GENERAL POLICIEES

THE FANHLY EDUCATIONAL

RIGHTS AND PRIVACY ACT

(THE BUCKLEY AMENDMENT)

The Family Lducational Rights and Privacy

Act of 1974 (FEERPA, ulso known as the

Buckley Amendment}, us amended. grants

students certain rights, privileges and pro-

tections relative w individually identifiuble

student education records. which are main-

tained by the Umiversity.
Specifically. these include studenis’

right to:

¢+ Inspect and review their education
records

*  Request the amendment of such records
Lo ensure that they are not inaccurate,
misleading or otherwise in vielulion of
the student’s privacy or other rights

¢ Consent to disclosure of personally iden-
titiable information contained in their
education records to the extent that
Polytechnic’s disclosure policy and
directory information permits

= Obtain acopy of Polytechnic’s policy on
meeting the requirements of FERPA,
available through the Office of the
Registrar

+ File with the U.S. Department of

Education a4 complaint concerning
alleged tailure by the University to com-
ply with FERPA

FEERPA permiits the release of direciory
infarmation to third parties outside
Polylechnic without written consent. pro-
vided students huve been given the oppor-
tunity to withhold such disclosure.
Polytechnic reserves the right w dis-
close the tollowing infonmation related o
a student. which is considered directory
information: the student’s (1) name. (2)
class yeart £3) date/pluce of birth, (4) major
lield of study, (5) participation n ofticially
recognized activities and sports, including
weight and height of members of athletic
teams, (6) dates of allendance at
Polytechnic, (7} degrees and awards
recelved. (8) most recent previous educa-

tonal mstitution attended and {9) home
and local addresses and telephone num-
bers. s well as any other similur informa-
tion (e.g.. the title of the students master’s
project or doctoral dissertation. distin-
guished academie pertormance). Currently
registered students who wish w withhold
directory information may do so by fol-
lowing the directions in the Regulations
on Privacy Rights for Students brochure
available from the Otfice of the Registrar,
TRANSCRIPTS

The isstance of transeripts and generally
the release of any information about a <tu-
dent are subject w the provisions of Public
ILaw 93-380. the Family Educational Rights
and Privacy Act of 1974 as amended.
Polylechnic has adopted regulations to
implement the det, and these can be found
in the previous section,

Unless Polytechnic's disclosure policy
permils otherwise. ofticial transcripts of
the scholastic record will be issued only
upon the subniission of a written reguest or
upon the submission of o signed release
from the student. Ofticial anscripts will be
sent direetly o g school or other property
authorized parties. In no case can students
receive official copies of their own wean-
seripts. unless specifically awthorized by the
Registrar. Such exceptions are strictly mon-
tored and are rarely given.

Unofficial transcripts are available o
students upon written request. The tirst
transeript will be issued without charge.
There is o tee tor each subsequent transeript
issued,

Polylechnic reserves the right to with-
hold the issuance of a transeript due to w stu-
dent’s Talure to meet tiancial indehtedness
1o Polvtechnie,

L'pon graduation, a students transcript
should be reviewed caretully und any errors
imimediately reported to the Office of the
Registrar belore the record v scaled,

INTELLECTUAL PROPERTY

The University has a written policy un intel-
lectual property, which governs taculty and
student project work, in terms of rights,
beefits and releases. The policy is avaituble
from the Ottice of Academic Affairs.



UNDERGRADUATE DEGREE
REQUIREMENTS AND
ACADEMIC POLICIES

This section detaits the general University-
wide degree requiremncents that apply to all
Polytechnic undergraduate degrees.
Academic departments may place addi-
tional requircments on individual degrees.
Such additional rquirements are explained
in the programs section of this catalog. In
no case may a department specify require-
ments less stringent than those indicated
here,

BASIC DEGREE REQUIREMENTS
AND DEFINITION OF CREDITS

Programs for the degree Bachelor of
Science require 120 to 131 credits. depend-
ing upon the major as deseribed in the pro-
grums section of this catalog.
Undergraduate semester ¢redits are based
upon the number of 35-minute periods
scheduled each week during one semesler.
Normally, T credit signifies a minimum of
cither one 55-minute period of class work.
or three periods of undergraduate labora-
tory. over 4 period of 14 weeks. T a few
cases. more time per credit is given. The
final examination period is an intcgral purl
of the semester.

Studenis may attend on a part-time or
full-time basis, and all degrees may be
completed in four years of full-time study.
To earn the degree Bachelor of Science
trom Polytechnic, students must take a
minimum of 32 credits of junior- and senior-
level courses at Polytechnic in the student’s
major field in order to fulfill residency
requirements. Virtually all undergraduate
courses are given during the day. A selec-
tion of evening undergraduate courses 1s
available, but it is no fonger possible to
complete any undergraduate degree by tak-
ing courses entirely in the evening.

To earn a bachelor's degree, students
must bave a cumnulative GPA of 2.0 or bet-
ter in all courses token at Polytechnic. (Sce
the section on academic standing and pro-
bation.} Some programs have additional
requircments for grades mvolving specified
courses or groups of courses. Most under-
graduale engineering cwricula require stu-
dents to participate in icam projects.
including panicipation in interdisciplinary
sequence courses and group design project
exercises. Sudents are required to participate
In ouicones assessment, as desenbed below,

ACADEMIC POLICIES AND DEGREE REQUIREMENTS

SELECTION OF A MAJOR

Undergraduate students admitted 1o
Potytechnic are encouraged 1o declase their
mijor immediately, although incoming
freshimen may nitially cater as “unde-
clared” majors. Freshmen who wish 1w
consider several program options are
encouraged to use the first semester o
explore nugjor ficlds in consultation with
departmental advisers. Polytechnic’s tresh-
man year is uniform for alt enginecring
majors and very simtlar for other majors,
Thus, students who choose to delay select-
ing their major until the end of the fresh-
man year must select courses iy consuliation
with advisers from the Departrnent of
Introductory Design and Science.

Students are free to change their nwjor
at any time, given that their scholastic stand-
ing is acceptable to the program inte which
they wish to transfer. Students entering
Poiytechnic with an undeclared major most
declare any currently oflered undergradu-
ate inajor by the end of their first year.
Changes in major may involve some loss
of credit i done later than the end of the tirst
year. Students wishing to change majors
should work with an adviser o minimize
credit loss and disruption to their cduca-
tional program.

SELECTION OF A MINOR

A minor 1s an approved coherent concen-
trution of academic study within a singie
discipiine. In specificd programs. under-
graduate students may sclect a minor in a
field distinet from or related to their major,
with approval of advisers in both the mujor
and minor fields. The name of the minor
will appear on students” transeripts i the
approved 15 credits in the nunor field have
heen completed with at least a 2.0 GPA,
With Lhe consent of a student s magor depart-
ment, somie of the courses used 1o satisfy
the minor requirentents may also satisfy the
required or efectives course requireinents in
the student’s major program. Fhe names and
associated requirements for minoers are
listed in the sections of this catalog devoted
to related major programs.

COLRSE PLACEMENT
EVALUATION

Polytechnic gives all incoming {reshmen
placement and diagnostic examinations m
writing and mathematics, as well as an
entrance guestionnaire concerning com-
puter background. Transfer students are
evaluated using some of these placement
tools, in consuliation with departinental
advisers.

Polvtechnic’s placement evaluations are
intended 1o ensure that cach student recetves
the mast appropriate instroction i basic
arcas needed to successtul complete the
degree program they have chosen.
Placenient cvaluations may supersede the
resulis of Advanced Placement examing-

another instituhon of higher cducation, by
the designated wdviser and the department
offering the course.

Writing Placement Examination

Both emplovers and accrediting oreaniza-
tions we placing increasing emphasis on the
need for well-developed written and verbai
communications skills. No engineer or sei-
entist cun be aneftective professional with-
out the ability (o communicate, not only
with other professionals in his or her own
ficid bur with professionals i other tech-
nicad and non-lechnical fields, with privaie
and public decision-makers and the seneral
public.

Polytechnic’s degree prograins mvolve
trequent writing and speaking assignimenis
across all areas of the curriculum: it i
essential that all students have appropriaie
background skilis before enrolling in upper-
division courses related 1o their profes-
sional studies.

All incoming Treshinen and most trans-
fer students are required to take a writing
placement examination. Students fail into
two general groups: those with an English-
speaking background and those with an
English-us-a Second-Language (ESLyback-
growid.

Based upon the resolis of the placemient
examination, students with an English-
speaking background will be placed in
either:

EiN T Wridng & the Hamaniies | 4oredins
or
BN NG Introducury Composalion

O credits |4 oredita

Students with an ESL backzrowid will be pliced
in cither:

EN 034 Wrining & the Homamdes 1HESL)
Aeredies
or
EN O8O Reading & Writing (8540
Horedis 4 credins |

*EN JONC el EN NGO deriter cariy ceedits tinvard
o deprec However, ey doconteibune to the fuldl tane
credit fowad dving the semester in wlich they are
takita,

[
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Students completing EN 1014 or EN
1034 contimue with IEN 1204 Wrniting and
the Humanities 110 Students completing
EN 1090 cominue with EXN 1014, while
those completing EN TOBO s on to take EN
1034, Stedents placed in EN 1080 or EN
1090 are encouraged to take these courses
over the swmmer preceding their freshiman
vear. The courses are made available at a
significantly reduced cost for studentis who
take them in the summer. Students unable
Lo take o course over the summer may take
EXNCTO80 or EN 1090 during their first reg-
ular semester, Tvpical schedules can be
rearranyeed o aecommaodate this. University
guidelines do not permit undergraduate
students placed into EN TORO or HU 1090
to progress 1 more advanced hunanitices
courses untid ey receive i passing grade
in these courses.

Mathematics Diagnostic Examination
The Mathematics Diagnostic Examination
is an extensive test designed to provide o
profile of students” knowledge and skills in
busic and advanced mathematies. The
department uses the scores on vgious com-
ponents of this exanination o recommend
students” assignments o an appropriate
mathematics courses. Based on results of
the mathematics diagnostic test, students
mayv be placed in the normal sequence.,
heginning with MA 1012 Caleulus [TA and
MA 1022 Caleulus L3 in the fivst freshman
semesler. They may alse be placed 1 one
of the following courses when the test indi-
cates a need for strengthening students’
mathematical background:

2eredin,
Deradins
2 credits

MACE02 Tntroductiont fo Precaleuln-
MA D Precaleulos 1A

MAM2Z Precakeulus 113

These courses Turm a sequence and do not
count tosvird dearee requirements. Students
must complete the sequenve before start-
ing the caleulus program. Thus, students
pluced I ALA (902 must complete all three
courses: students placed in MA 0912 must
complete both precaleulus courses; and
students placed i MA 0922 must com-
plete thut course belore entering the
required caleulus sequence.

Computer Placement Questionnaire

Al Treshimen tuke CS 1114 Introduction (o
Programming anel Problem Solving during
their first year of study. Sections of this
course, however, are designated for stu-
dents who have had significant hunds-on
expericnee with computers previously while
olier sections are Tor those who have had
very litle experience. The placement deter-
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mination 1$ made using a guestionnaire
filled out by each student, Those in the
“inexpericnced” section will receive addi-
tionul instruction on hasic COMpULer usage,

Transter students with prior college
coursework in C++ may (1) receive trans-
fer credit, (2) place out of CS 1114 or (3
register for credit by exam. Students need-
ing more information should meet with an
adviser in the Department of Computer
and [ntormation Science,

WRITING AN SPEAKING
ACROSS THE CURRICULUM
Polytechiie has adopted o Writing and
Speaking Across the Curriculum prograny
toensure graduates develop adequate com-
munications skills. The program ensures
that signifteant writing and speaking assign-
ments are included in designated courses
throughout students’ undergraduate pro-
eram. and that the course grades are influ-
enced by the quality of presentation in
addition 0 mastery of content,

Tor support this program, a writing leamn-
ing center is located at the Brooklyn cam-
pus. statfed by instructors and gualitied
witors, Students are encouraged (o make an
appointment to improve their writing andfor
speaking skills,

Core courses such as EN 1014, EN [034,
EN 1204 HI 2104 EG 1004 all HU/SS clec-
tives and all senior design projects are wil-
ing- und speaking- intensive courses. Each
disciplinary curriculum identifies other
courses that {1t into this category as well,

FRESHMAN SEMINAR AND
ACADENMIC SKILLS SEMIINAR

All incoming [reshmen, including trans-
fer students with less than O credits, ure
required to take SL 1010 Freshman
Seminar. This course is noncredit and
includes weekly discussions and presenta-
tions on time management. study and test-
taking skills. available support services at
Polywechnic and many other subjects of
importance 1 beginning students. Students
must submit ashont paper on their selection
of a major during the course.

At the end of this course, students will
be given the opportunity to conlirm or
change their major. Undeclared magors
may choose 1o select 4 major or remain
undeclared until the end of the treshman
vear, al which time a major must be
declared. [n general. the major can he
changed at the end of the {irst semester or
at the end of the freshman year without
loss of credits.

All first-year. lirst-time probationary stu-
dents are required to register tor and pass S1.
1020 Acadentic SKills Seminur. The course
consists of eight one-hour sessions, which
meet once per week and s tanght on a
pass/tail busix. The seminar helps students
learn o become more academically sug-
cesslul. The Academic Probation section
in this part of the cualog comains more
complete information.
QUTCOMES ASSESSMENT
Polytechnic conducts outcomes assessment
activities to monttor student academic
achievement, ctlective teactiing methods
and continuous improvement ol the
University, as well as o tucilitate compliance
with acereditation standards. "To obtain peri-
odic measurements o stucdent pereeptions
and imellectual srowth, undergraduates are
required 1o participate inosurveys, [ocus
groups, interviews or refated activiies, While
individual input is collected. the daaresuli-
ing tfrom these assessments are published
only inaggresate form, Etfective fall 2000
undergraduate students ane reguired to com-
plete online course surseys tor all courses
in which they are registered cuch semester
texcepl guided studies and courses in which
the enrollment is bess than six students).
Graduwting seniors are required to coni-
plete exit surveys online. Any additions to
or exceptions to thixs requireiment will be dis-
seminated to the University cach semiester
by the Office of Assessment. Student com-
pliance with owlconies assessment activi-
ties generally is o precondition forreceipt of
semester grade reports, trunscripts and
degrees.

CURRICULE M 2000

Ciective tall 2000, Polytechnic began phas-
ing in a new undergradudte curriealum.
The freshman. sophomore and junior cur-
ricula in all departments are now bused on
4-credit courses. Muny ot these courses
leature a close integration of laboratory,
recitation and lecture components. While
MOSE senioryedr courses also carry 4 cred-
i, some programs include 3-credit senior
electives or 2-credit, hall-semester courses,

CURRICLLUM 2000 CORE
REQUIREMENTS FOR
ENGINEERING MAJORS

All engineering magors must follow the
core curniculum outlined 1 this section.
Non-gngineering majors witl take appro-
priate parts of this vore. as deseribed in the
progratns section of this catalog, Students
entering the Umversity as undeclared



majors are also required o follow this core
curricuium and may select any Polytechnic
major without loss of credits up 1o the end
of one year of study.

The core curriculum is intended to insure
that every engineering student is exposed
to an appropriale mix of general prepara-
tory courses in the liheral arts, mathemat-
ics andd the basic seiences. Tos also intended
to ensure a breadth of knowledge of fun-
damental engineering principles and an
appreciation and inderstanding of afl engin-
cering disciplines.

The four components W the core cur-
riculum are the following:

{1y Liberal Arts Core
Every engineering student must take a min-
iinum of 24 credits in the humanities and
sociad sciences. These courses have two
ohjectives: to develop students” communi-
cations skills and expose them to an appro-
prisie balance of study in liberal arts, Both
arcas are criticafly important and contribute
w0 the general literacy of engineering under-
aracluates as they deal with the world and
sogictal issues that set the context tor the
practice of their professions,

All students must take the following
required courses ¢ 12 credils):;

LN IO Wrinmyg and the Humaniiies T - credits
LN 1204 Wrining and the Homanities 1T 4 eredits
HI 2104 Comemporary World History 3 credits

Students placed i EN 1080 Reading and
Writing {ESL) or EN 1090 Introductory
Composition must suceessfully complete
these courses betore beginning EN 1034
Writing and the Humamties I{ESL)Yor EN
1014, respectively. EN H334.4f required.
must be completed betore registering for HI
21040 EN 120415 a desirable co-requisite.

The 12 ¢redits of required HU/SS
coursework include 6 credits of content in
the area of humanitics and social sciences
and & credits of wrting and speaking <kifls
developmient. To carnplete the requirements
of the liberal ans core. students most take
thiee additional 4-credit elective courses
as {1} iwe Level 1 electives in two ditter-
ent disciplines and (2) one Level 2 elective.
A Level 1 elective 1s o course that has EN
1204 and or HI 214 as a prerequisite.
Consult the Liberal Studies Program sec-
ton in this catalog tor course descriptions
and further detail, Electives are avaitable in
the following humanitics disciplines: lit-
erature. philosophy, music and fine arts.
Clectives are also svailable in the follow-
ing soctal science disciplines: history, his-
tory of science, economics. psychology
and sociology/anthropology.

ACADEMIC POLICIES AND DEGREE REQUIREMENTS

Courses with the following prefixes do
ot count as humanitics or social sciences
electives: LA Liberal Arts. LW Law and TC
Techmeal Communications.

{2y Mathematics Core
Every enginecring student must take a min-
imum of 16 credits of study in mathematics.
The following courses are required of all
engingering students:
MA N2 Caleubas 1A
Ma 1022 Caleulus 1B

M2 Caleulus 1A
M H22 Caleulus HB

2 eradins
Y gredns
2 eredin
T erediny

Each engincering discipline specifies 8 to
12 additional credits of inathematies from
the list below, Consult the programs section
of this catalog for information on specific
reyuirements and preferred sequencing for
each discipline. Stdents with AP credit or
transter credit for Caleulus [ and 11 are
required to take the 2-credit bridge course
MA 1132 Numerical Methods for Caleulus
before registering for higher-level mathe-
malics courses,

MA 2112 Mulivanable Calculus | 3 eiedits
MA 2122 Mulivariable Calewlus 2 eredity
MA 22 Elenients ol Lmewr Adgebra ] 2 eredins
NEA 2032 Ordiary Dilferential Bgnations 2 credits
MA 2212 Data Analysis | X eredits
MA 2222 Dada Analyis 1T 2 eredits
MA2312 Dhiserele Mathenativs | 2 eredits
MA 2322 Diserete Mathenatics 1 2 eredins
MA 3012 Probabidity 2 credus
MA 3122 Comples Variables | 2 eredils

Students pluced in MA (922 Precalculus 1B
inust successfully complete this course
before beginning the required seyuence
described above. Students placed in MA
{912 Precalculus [A must complete MA
(0922 betore beginning the required
sequenee. Likewise, some students may
be placed into MA 902 Foundations of
Algehra prior to taking MA 0912 and MA
(9322,

{3} Basic Science Core

The hasic science core consists of 12 cred-
its of study in the ¢ritical areas of chemistry
and physics. The following courses are
required of all engincermg majors:

a1 General Cheomsiry Tor Engingers 4 crediis
PH IO Insroduciory Phy sies | A1 eredits
PH 2004 Intreducions. Phvsics 1 4 credits

Some depurtimients nray reguire it addi-
tional 4 credits of sclence. Sec the pro-
grams section of this catalog for details.

{4) Enginecring and Computer Science Core
The centerpicee of the core cumculum for
enginecring mgjors is the engineenng and
computer science core. This portion of the
curriculum is intended to ensure that all
engineering majors have a common hase of
knowiedge of key engineering principles
and a thorough appreciation of the range of
applications of these principles across the
enginecring disciplines. A mayor element
of this part of the core is the freshman
enginecring course. which provides an
carly introduction and immersion inengin-
eering both as an intelleetual discipline and
a professional pursult.

The Accreditation Commission for
Engincering and Technology (ABET)
defines six fundamental arcas of engin-
eering: mechanies. electric and electronic
circuits, materials seience, thermodynam-
s, transport phenomena aid computer
science (not imcluding programming skills),
The engineering and cONPUECK sCiCNce core
s constructed to guarantee that every engin-
cering major is exposed o many of these
fundamernial arcas.

Al engineering students are reguired
to tuke the following courses:

ECGE 1004 Tniraductinm w Enginecring 4eredils
CS 1114 Programming Methodoloey 4 eredis

Senuw Design Pragjec 4 credits
= At coteve code depends en deprariment.

Transter students replace EG 1004
Introduction o Engincering with an
advanced technical course if they enrell in
the University at a sophomore or higher
level. subjeet to adviser approsal.

EG 1004 focuses on bands-on experi-
ential learning and the process of engin-
cering design as the single most uiigue
professionad function of the engineer, Each
mzjor defines Hs own capslone seator
design projects, but every enginecring Mu-
dent must complete one.

SEQUENCES

Studenis are required to complete a twe-
course. interdisciplinary 8-credit sequence,
These sequences are novimally taken in the
last hal of the junior year and the first half
of the senivr year. Many of these sequences
are being oftered beginning spring 2002,
Catalog supplements will be issued o
deseribe the availability and contem of
approved sequences as they wre developed
and waplemented.

[
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ENGINEERING COMPETENCIES

All Polytechnic underpraduate engineering
programs are accredited by ABET. That
agency wlentifics the following core com-
petencies that every engineering program
should address: (a) an ability 1o apply
knowledge of mathematics, science and
congineering: (b an ability to design and
conduct experiments, as well as to analyze
and interpret data; {¢) an ability to design
a4 system, component or process o meet
desired needs: (d) an ability to function on
multidisciplinary teams, {e} an ability to
wlentity. formulate and solve engincering
problems: {f) an understanding of profes-
stonat and ethical responsibility: (g} an
abifity 1 communicate effectively; (h) the
broad education necessary 1 understand the
tmpact of engineering solutions in a global
and societal context: (i} a recognition of the
nced for, and an ability to engage. in life-
long learning: {j} a knowledge of contem-
porary issucs: (k) an ability to use the
techniques, skills, and modem engineering
tools necessary for engineering practice.
Some of the course descriptions list the
ABET competencies that they address,

MODIFICATIONS TO

CURRICULA

Cnurse Substitutions

Curricula sometimes change in order o
keep students abreast of the latest knowl-
cdege and methods within the subject area,
especially in the sclence, engineering and
technology areas taught at Polytechnic.
Students will be informed of these changes
by their major department.

Because of changes in curricula and
course content, and 0 address special sit-
pations. it 1s occasionally necessary to sub-
stitwte a course for one specified in the
curmiculum o meet degree requircments.
Such substitutions are docuinented on an
Adjustment of Degree Requirements form,
commonly known as a “blue sheet,” and
avaitable from the Office of the Registrar.
Each substitution must be documentcd on
the form and be approved by the student’s
major faculty adviser and by the Office of
Academic Affairs. If a graduation check-
list has already been issued at the time of
the substitution, the change should be for-
mially entered on the checklist and approved
by the major adviser and the Office of
Academic Affairs,

Interruption of Study

Polytechnic graduates must fulfill degree
requirenients using courses that are cur-
rent and meet the current standards in the
field. Accordingly, students have up toeight
years to compiete the degree requirements
in effect when they first enrolled in a
Polytechnic undergraduate degree program.
This time limit is irrespective of any leave
of absence that may be granted during the
eight-year period. As courses continuously
evolve, the University may replace some
courses in the original degree requirements
with comparable ones with updated con-
tents. Should the University institute a new
set of degree requirements for new stu-
dents, continuing students may choose to
satisfy the new requiremnents. In such cases,
the University will decide which portion of
the new requirements may be satisfied by
the courses students have already com-
pleted, and modification, 1f ary, of the orig-
inal eight-year time limit.

GRADUATION CHECKLIST

Undergraduates nearing completion of their
degree requirements recelve a graduation
checklist, which lists completed courses,
assignment to required areas of study and
courses remaining 1o be completed for the
degree. After the list is approved by the
major academic department. it is mailed to
students by the Registrar. Checklists are pre-
pared for full-time students after they com-
plete 80 credits. A revised checklist is
issued to students who do not complete
their degree program within a reasonable
peried after the initial checklist is mailed.

HONORS

Degrees with Honors

Degrees with honors will be awarded to
undergraduate students of high schofastic
rank upon unanimeus recommendation of
the faculty. Honors are based upon the fol-
iowing schedule of cumulative GPAs:

BS Cum Laude
BS Magna Cum Laude
BS Summa Cum Laude

340-3.59
3.60-3.69
3.70 or better

Transfer students arc eligible to graduate
with honors, including being selected as
valedictorian, after they complete a mini-
mum of 60 credits toward their degree
requirements at Polytechnic.

Senior Honors Students

Each spring, the Department of Electrical
and Computer Engineering selects senior
honors students with high GPAs who will
complete their degree requirements m the
following academic year. Such students
are listed as honor students in that year's
commencement program and are given
special permission to make substitutions in
their selection of senior courses. Most often
this takes the form of substituting more
advanced graduate courses in place of usual
requirements in the same area of study.
Transfer students ure eligible for this des-
ignation after they complete half of the
credits needed to satisfy degree require-
ments at Polytechnic {c.g.. 64 of 128 twotal
credits).

BS/MS Accelerated Honors Program
Undergraduates with outstanding acade-
mic records in cerlain programs may apply
for admission to the BS/MS Accelerated
Honors Program, which leads to sinmlta-
ncous award of a bachelor’s and master's
degrec. This program ailows students to
make accelerated progress toward com-
pleting the two degrees through combina-
tions of AP credits, summer course work
and additional credits cach semester.

The courses required for the two degrees
in this program include all courses required
tor the individual BS and MS degrees, but
the total number of credits may be less that
the sum of the credits required for the indi-
vidual degrees. Specitic combinations of BS
and MS majors that are available in this
aceelerated format are described in the pro-
grams section of this catalog. Additional
information can be obtained from depar-
mental faculty advisers.

UNDERGRADUATE THESIS

The undergraduate thesis aliows students
to apply knowledge gained in their major
field of interest and use it to plan, conduet
and report original research. The thesis
may be a discourse upon a subject included
in students’ courses of study. an account of
an original investigation or research, a
report ©n a project or an ongmal design
accompanied by an explanatory statcment.

The undergraduate thesis is optional
and is not offered by all depaniments. Al
undergraduate students who plan to under-
take a thesis should report to the head of
their major depariment for choice of a the-
sis topic at least one year prior to gradua-
tion. Department heads approve requests



and appoint 4 thesis adviser. Students should
contact their thesis adviser immediately
and register for a thesis during the next
registration period. Thereafter, the student
must register for the thesis every fall and
spring semester until it is compleled and
accepted and the final grade is entered into
the student’s permanent record.

All theses and results obtained become
the property of Polytechnic University.
Regulalions covering thesis registration
and thesis format are available i all depart-
mental offices.

APPLICATION PROCESS FOR
THE BACHELOR OF SCIENCE

Students must lile a format application tor
the award of the degree Bachelor of Science
from Polytechnic. Filing dates for cach
semester are published in the Schedule of
Classes. Students who do not file by the
publisbed deadline dates become candi-
dates lor the next gradvating class.

Applications for BS degrees are avail-
able in the Oltice of the Registrar. Degrees
are certificd and diplomas issued twice a
year, at the end of the tall and spring semes-
ters. Degrees are conferred at the annul
spring commencement held in late May or
carly June. All work for the degree must be
completed and submitted prior o the grad-
uation date. Upon graduation, no transter
of courses among degree programs is
allowed.

Filing fees for diplomas are payable at
the time of filing in the Office of Student
Accounts. T the award of a degree is
delayed. diploma fees arc not charged again.
By vote of the faculty. degrees are not
awarded to members of the University
teaching staff who hold the rank of assis-
tant professor or higher,

UNDERGRADUATE CREDITS
Residency

To satisfy residency requirements for the BS
degree at Polylechnic University, students
must complete a minimum number of 32
credits at the University in approved junior
and senior subjects at the time they are
admitted o the University.

Transfer Credits [rom Other
Undergraduate Institutions

Swudents who have completed some under-
graduale courses at other colleges or uni-
versities before beginning studies at
Polytechnic are encouraged (o transter
credits inte Polytechnic programs.

ACADEMIC POLICIES AND DEGREE REQUIREMENTS

Polytechnic will award transfer credit for
appropriale courses satisluctorily com-
pleted at other accredited institutions.
Students translerning 1o Polytechnic from
other universitics must have transeripts of
their courses examined by the Office of
Admissions and an adviser from the stu-
dent’s major department to determine the
acceptability of individual substitutions
and general acceptance of credits from
their former institution(s). Much of this
can be accomplished during the application
process if students’ records arc complete.
All evaluations of transfer credits must be
completed by the end of students” first
semester of registration at Polytechnic.
Some programs may choose to delay
approval of transter credits until the students
have demonstrated satistactory progress
for a semester a1 Polytechnic.

Undergraduate transfer credit is not
given for any course in which a grade Jess
than C has been eamed. In addition, students
completing a course at Polytechnic for
which transter credit has already been given
automatically forfeit the transfer credit for
that course.

The contents and standards of courses
vary from school w school. Thus, some
transier students tind after a scmester’s
work at Polytechnic that they will be bet-
ter prepared tor advanced courscs if they re-
enroll in a course at Polytechnic for which
they have been given transfer credit.
Students may be required to do this after
consulting with their adviser. In some
nstances, course requireiments may be
waived for students who demonstrate suf-
ficient knowledge of a specific course con-
tent through either written or oral
examination given hy the appropnate aca-
demic depaniment. In such cases, no credit
i awarded, but students will be permitted
to submit a more advanced course to sat-
isfy degree requirernents. This differs from
“credit by examination,” described below.

Girades of courses for which transter
creditis given are not ingluded in the com-
putation of students’ cumulative or current
semester GPA.

Articulation Agreements

To provide students with alternative path-
ways 10 a BS degree in engineering and to
factlitate the transter process, Polytechnic
has developed cooperative programs with
other liberal arts and two-year institutions,
Students completing approved programs
at these institutions with sound academic

achievemnent are guaranteed admission (o
the University. Students interested in learn-
ing more about the cooperative programs
should contact the Office of Admissions.

Transfer Credits While in Residence
Undergraduates enrolled at Polytechnic ure
expected 1o take all course work at the
University. Exceptions are rarely made in
cases where Polytechnic does not offer
timely courses of importance to the attain-
ment of students” academic goals.

To cbtain credit/units for courses taken
elsewhere while enrolled at Polytechnic,
students must obtain written permission
from the major academic adviser, the
department head of the course for which
transfer credit is requested and the Office
of Academic Affairs. This must be done
before registering for the course at another
institution. Forms for such permission are
available in the Office of the Registrar.

The following requircments apply:

*» The other institution must be accredited.

= Grades earned must be € or better for
undergraduate courscs.

+ Pass/fail courses are not acceptable
under any conditions.

= Only credits will be granted; grades are
not included in the computation of
cumnulative or current semester GPAs,

Undergraduate Validation Credits
When it is unclear whether a course taken
outside Polytechnic is suitable for ransfer
credit, students may quality for transfer
credit by passing a validation examination,
Permission to take such an examination
must be recorded in advance on the student’s
transter evaluation form at the time of appli-
cation to Polytechnic. The format of the
examinatien is at the discretion of the
department giving the course. Scheduling
of the examination is by mutual agreement,
but in no event more than one calendar
year after the student begins study at
Polytechnic. A grade of C or better is
required to validate course credits for under-
graduate students. An examination may
not be taken more than once. Students who
register for or attend the course at
Polytechnic forfeit the right to take a vali-
dation examination.

Advanced Placement Credits

Polyiechnic will grant students credit tor
appropriatec Advanced Placement courses
taken in high school, given acceptable per-
formance on AP examinations. Students
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must request evajuation of AP credits by no
later than the end of their first semester of
matriculation. Credit may also be granted
for college preview courses taken at
Polytechnic or other universities while a
high-school student, if these courses are rel-
evanl to the student’s degree program and
acceplable grades have been achieved.
Grades for advanced placement or college
preview courses are not included in the
computation of the cumulative or current
semester GPAs.

Credit by Examination

Undergraduate students with an outstand-
ing record or with specialized competence
may establish a maximum of 16 credits
toward the buccalaurcate degree by pass-
ing comprehensive examinations. Each
depariment determines the courses in which
such an examination is available and the
examination formal. Students must obtain
the approval of the department giving the
course. the department of nijor study and
the Office of Academic Aftfairs.

A prade of B+ or better 18 required to
achieve credit by examination. Students
who register for or attend a course at
Polytechnic may not subsequently take the
examination for credit for this course or for
a course with similar content. The exani-
nation cannot be taken more than once,

Students pay a specified tee o the Office
ol Student Accounts in advance of each
examinaion. The course and credits are
posted on a student’s perinanent record
withoul a grade and do not count toward the
minimum residence requirement tor the
hachelor's degree or for a degree with hon-
ors or toward the GPA,

CLASS STANDING FOR
UENDERGRADUATES

Students are classified at the end of each
semnesier by the Office of the Registrar on
the basis of earncd and/or approved trans-
fer credits beginning September 1, as tol-
lows:

Freshman | - 27 credits
Sophomare 28 - 61 credits
Junior 62 - 94 credits
Senior G5 or more credits

UNDERGRADUATE REGISTRA-
TION STATUS AND MAXIMUM
CREDITS PERMITTED

Academic Year Full Time
Undergraduate students registered for 12 or
more credits are categorized as full time*,
The usual course load for full-time under-
graduate students is normally 16 credits.

o verterin Iepes of aitendance and eonrellmens
certiffeations, Sotte stadents whea are registered for
fess than 12 (dergradiate  creditn may be certi-

fieddas full time: specificaliv. wndergraeiates whe e

pursndng Unfversive-auiftorized futl-ime. fulf-semes-
ter co-op work assigamenns: a form o establish

Silt-tivne equivatency (s avaifable from the Office of

e Begiseran

Academic Year Part Time

Students registered tor less than 12 credits
per semester (except sumnmer) are calego-
rized as part time. Part-time students puy
tuition at the prevailing per credit rate and
are not eligible for most financial assis-
tance programs.

Summer and Intersessions

Students may register for up w ¥ eredits dur-
ing cach six-week summer term. and for no
more than |6 credits for the combined [2-
week summer term. Six credits fora given
summer term is considered lull-time status.
particularly for financial aid purposes,
Courses taken during intersession are
treated as if they were taken during the
following semester or summer session for
the purposes of student records and credit.

Undergraduate International Students
‘Tor maintain nom-immigrant student status,
international students must enroll full-time,
taking 12 credits on the undergraduate level
for cach tall and spring semester. Students
may take less than a full course of study if
fewer credits are needed during the Jast
semester to graduate. or for valid academic
and medical reasons. All reasons for excep-
tions must be approved in writing by the
International Student Adviser prior o the
last day of late registration each semester
s that courses can be added to students’
schedules it necessary.

Students in F-1 and J-1 status must also
obtain written permission from the
International Student Adviser to withdraw
from classes. if the withdrawal will result
in less than o {ull course load, or 1o take a
leave of absence. The process ol with-
drawing or taking an official leave of
absenee through the Office of the Registrar
keeps a non-immigrant student in good

standing only with the University, but not
with the U.8. Linmigration and
Naturalization Service.

Failure to comply with the full course
ot study rule violates the non-immigrant stu-
dent status and makes a student ineligible
for any of the benefits of that status,
According to the INS, lack of compliance
miay also result in deportation.

POLICIES ON UNDERGRADUATE
GRADING AND GRADES
Computing the Grade-Point Average
The Oftfice of the Registrar determines the
weighted GPA of underpraduate students
on the basis of the Tollowing numerical
values assigned to the vadous letter grades:

Grade Point Value Description
A 4.3 Excellent
A- EN) Eoxcellem
13+ a3 Good
B in (rowd
B- 27 Crood
O+ 23 Passing
I 20 Pussing
C- 1.7 Deticient, but pussing
[+ 1.3 Deficient, but passing
D 1.0 Deficient, but passing
F {0 frailing
S Satistactory
L Unsatistactory
W Withurawal
i Incomplese
ALY Al
NR Nu Recelved®
P Passing=*
Cirende e received b Effice of the Bevisour Dy Hore

fer Fefhert ir.
Cndv aeseed o SEAOT0 and ST 10120,

in computing GPAs, Polytechnic does not
consider or count courses graded W, 1.5 or
U towards Lhe total credits passed or cwned.,
GPAs are computed by multiplying the
numerical grade in cach course by the num-
ber of credits for each course. adding these
products for the courses taken and then
dividing this sum by tota} number ot cred-
its represented by courses considered,

The W and T grades are described in
greater detail in subsequent sections, Grades
S or U are used to indicate progress in
multi-semester research projects or theses.
or for non-credit-bearing remedial or other
courses. Undergraduates enrolled in grad-
uate courses may not receive plus or minus
grades or grades of 13 or AUDIT.



Repeating Courses

It undergraduate students take a course
two oF more fimes, only the second and sub-
sequent grades will count toward their GPA.
This policy holds regardless of the tirst
and second grades earned, even when the
second grade 1s lower than the first. The
repeated course must be taken within one
vear of the first course, or at the first tiine
it is offered. where a course 1s not available
to repeat within one ycar.

Course Withdrawal: the W Grade
Students may withdraw from a course or
courses without academic penalty through
the 10th week of the normal fall or spring
semester. Approval by the instructor of the
course i not required. but the withdrawal
form must be signed by the student’s major
acacdemic adviser. When the duration of
the course varics from the norm, such as in
six-, ning- or 12-week courses, withdrawal
must be filed before two-thirds of the ses-
sions are completed. Withdrawals must be
filed with the Oftice of the Registrar by
SPM of the day indicated in the current
Schedule of Classes. In the case of a two-
week course, withdrawal must be filed by
5PM of the seventh class day. Students
who file a course withdrawal torm with
the Office of the Registrar by the scheduled
deadtine avtomatically receive a W grade.
Once entered on the student’s record, a W
cannot be changed to any other grade. An
F grude is recorded for any student who
ceases to attend 4 course without formally
withdrawing in the required tashion by the
required deadline,

Incomplete Grades

If a student is unable to complete the course
work at the usual time due to vahd reasons,
such as illness or other critical emergency,
the instructor may give & grade of incom-
piete I. The date for completion is inserted
next to the [ grade on the grade sheet and
will be communicated directly to the stu-
dent by the instructor when possible.
Whenever feasible, this date will not extend
beyond the intersession, in fairness to stu-
dents who finish course requirements on
time and to ensure that students complete
prerequisites necessary for taking advanced
courses. On nt aceount will this date be Tater
than one year after completion of the seines-
ter for which the [ was awarded.
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The grade of [ is used sparingly and
only in cases with valid reasons. not merely
because students have plunned poorly or
overloaded themselves. An T grade significs
that upon successful completion of the
work. a passing grade will he issued,

An 1 grade lapses into an F if students fail
to complete the course work within the
specified completion date. If students rereg-
ister for a course in which an | grade was
given. the I grade lapses toan F AN grades
must be converted prioe to graduation.

UNDERGRADUATE ACADENIC
STANDING AND PROBATION
Dean’s List

Undergraduate students who achieve a
semester GPA ol 3.4 or betier, with no
grades of F. 1 or U for the semester, and are
otherwise in good academic standing. are
commended by the Office of Academic
Affairs snd placed on the Dean's List. This
fistis posted following the fall and spring
semesters for fuli-time students and fol-
lowing the spring semester for part-ime stu-
dents. Only those who complete 12 or more
credits dunng the fall or spring semester {or
fall and spring semesters combined for
part-time students) are cligible. Students
who include project courses in their 12 or
maore credit proprams are also eligibie. pro-
vided that these courses represent no more
than one-halt of the credit load for a given
period and all of the aforementioned
requirements are met. Nondegree credit
courses EN 1080 or EN 1094 may count
toward the | 2-credit requirement as 4 cred-
its, The 1Jean’s List notation appears on the
student’s permanent record. Students who
convert a grade of | to a regular letter grade
or recenve a change of grade after a given
semester that would then quality them for
the Dean's List may retroactively receive
Dean’s List honors by bringing the change
to the attention of the (Oitice of Academic
Attairs.

General Academic Standing

To remain in good standing. undergraduo-
ale stdenis must maingin term and cuma-
fative GPAs of 2.0 or greater. In addition,
students must successiully complete a niin-
imwim number of credits for cach semesier
of full-ime study. excluding summers and
mini-sessions. In the case of part-linte stu-
dents, a semester indicates the point at
which 12 or more credits ure undertaken.
Thus, the first semester of study ends when
12 credits are accwmulated; the second

semester is caleulated from that tme
ohward until 24 credits are accumulated.
According o these semesier eguivalents,
grade-point requirements for part-time stu-
dents follow those for Tufl-iime students.

The minimum pumber of cumulative
credits to be achieved by the close of euch
semester of full-time study appears below
in Table [.

Table 1: Mininmunt Credits to Be Earmed
by Semester of Full-Time Study
M Credins

SEMESTER Successtolis Complewed
l 8
2 6
3 L
+ H)
5 56
& i
7 b
) R
Y 112
n 128

In calculating the nomber of successiully

completed credits:

I. Courses with F grades do not count
toward the eriteria of Table 1.

2. Credits bearing an F grade and repeated
within one academic vear will be recal-
culated using the second grade earned,
thus entering into the number of ered-
its successfufly completed {assuming
that the second grade s not also Fy dus-
ing the semester in which they are
repeated.

3. Credits with an [ grade will be counted
toward enroltment for one year, At the
end of that tane, any I grade that has not
been changed by the tnstructor on record
will automatically lapse w0 an F grade.

4. Credits assigned a W grade do not
appear in the calculation of credits
undertaken. curned or suceesstully cont-
pleted.

3. Transter students enter the standard as
culeulated from the pointat which trans-
fer eredits place them.,

A second requisite for eirollment is the
nuintenance of a 2.0 GPA o better or per-
formance upproaching 2.0 i a steady and
realistic fushion, Table 2 contains the
absolute mimmum cumulative GPA 1o be
achicved by the close of each semester of
luli-time or full-ime equivalent enroll-
ment.
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Tabie 2: Minimum Required Cumulative
Grade-Point Average by Semester of
Full-Time Study

Minimum

SEMUSTER Cumufative GPA

| |30
z | 4n
3 1.50)
1 1 H7
5 1.7%
t 1.5%
7 1.5
b 2400
4 260
i 2l

The Oftice of Academic Aftairs provides
regular academic monitoring of all under-
eraduaie students o review cach students
academic record afier cach semester and
inform the student’s academic adviser or
other representatives from the student’s
major depariment of the results of thu
review. Students who are identihied as beng
in acadenc ditticulty may not register for
maore than 2 credits per semester unless
otherwise approved by their adviser.
Students in academic difficuliy will be
placed on academic probation following the
steps and actions deseribed below.

Academic Warning

Students whose GPAs approach 2.0 are
placed on acadenne warning. Letters are
sent 1o these students warning them of
potential problems. vrging them to make
use of the support services available to
them., encouraging them 1o take whatever
TRCASUCS are NECessary t maintain goad
standing and inviting them to meet with
their acadentic adviser,

Academic Prohation

Students are placed on academic proba-
ton when {1 their semester and/or cumu-
lative GPAs tall below 2.0. but remain
above the minimum standards of Table 2 or
(21 their number of suceessfully completed
credits falls below the miniswm standards
of Table 1. Students Falling into these cat-
ceories are notitied by letter and are dirccted
1o meer with their advisers,

Al Trst-year, first-time probationary
students must toke SLOHO20 Academie
Skitls Seminar. The seninar consists of
eight one-hour sesstons, meeting onee a
week and taken on o pass/tml basis, SL
1320 helps students develop and enhance
an awareness of their individual leaming
styles, stidy skills and time management
techmgues so they may become more suc-
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cesstul studenis and return to good acade-
mic stunding. Topics include establishing
a mindset for success, discussing career
oppuortunities, setting goals, managing time,
overcontng procrastination. learning study
and test-tuking skills and self assessing.
SL 1020 is structured in small, interactive
eroup sessions designed to support stu-
dents as they develop strategies for acade-
ML SUCCESS.

Final Probation

Students whose academic records indicate
an unacceptable level of acadenic progress
may be placed on final probation. Notitied
by letter of their standing. these students
must meet with their adviser to determine
a program of study geared toward improv-
ing their performance. Failure to improve
their performance results in disqualification,
Students on final probation may not regis-
ter before completing current courses.

Disqualification

The Committee of Standing, comprising the
Oftice of Academic Affwrs and a repre-
sentative of the student’s major departinent,
shall jointly disqualify from the University
any student whose cumulative average or
number of credits successtully completed
talls below the appropriate minima shown
in Tables | and 2. A disqualificd studens
may not apply for readimission for at feast
ORC yeur,

Additionally, & major department may
disgualify a student at or above the minima
listed if it is indicuted that continuation
will not fead to a successtul completion of
degree requirements. Unless accepted into
another department. a student so disquali-
fied wiil not be permitted to reapply to the
University for at ieast one scademic vear,

Extenuating circumstances. such as sen-
ous medical problems {physicat or psy-
chological), must be documented and can
lead o a waiver of these eriteria for one
semester. Performance in the subsequent
semester must meet minimumn standards,
Such arangements must be made together
with the head of the major department and
the Offiee of Student Development.

WITHDRAWAL FROM THE
UNIVERSITY

Voluntary Withdrawal

Undergraduates must notity the Office of
Academic Atfairs if they withdraw com-
pletely prior to the deadline listed in the
Schedule of Classes and during a semester
in which they are registered. No withdrawal
15 official uniess a written torm is approved
and submitted to the Office of the Registrar,
Mere absence from courses does not con-
stitute official withdrawal. but will lead to
F grades recorded for courses not com-
pleted. To receive W grades for the semes-
ter, the withdrawal tnust be compleled by
the withdrawal deadline indicated in the
Schedile of Classes.

Involuntary Withdrawal

Polytechnic is concerned about the health,
safety and well being of ity students: stu-
dents judged to be a threat to theinselves or
t0 others may be involuntarily withdrawn
from Polytechnic, The University secks.,
whenever possible, for such students to be
aliowed to continue as active students it they
agree to involve themsclves in appropriate
care of a protessional. Full details con-
cerning this policy are available from the
Office of Student Development.

LEAVES OF ABSENCE AXND
READMISSION

Leave of Absence

Undergraduates taking a leave of absence
must obtain permission from the (Mfice of
Academic Affairs. Students who want to re-
enter after a period of absence of one year
or more must {ile an application for read-
mission with the Office ot Admissions.

Automatic Withdrawal

Undergraduates who do not formally file a
leave of absence and who do not regisier for
WO COnseculive SCMEesiees or two consec-
utive semesters beyond the authorized leave
are automatically withdrawn. Students
placed in this category nwst apply tor read-
mission. If readmission s granted, students
will be governed by the catulog and riles
in effect at the time of readimission.



GRADUATE DEGREE
REQUIREMENTS AND
ACADEMIC POLICIES

This section details the general University-
wide degree requirements that apply to all
Polytechnic graduate degrees. Academie
departments may piuce additional require-
ments on ndividual degrees. Such addi-
tondl requirements are explained in the
programs section of this catalog. In no case
may a department specify requirements
less stringent than those indicaied here.

GRADUATE INTERNSHIPS

It is a Umversity policy that MS students
have an internship experience prior 10
receiving their degree. MS students should
see their depurtmental adviser for the spe-
cific conditions that may be used to satisly
or waive this requirement.

OUTCOMES ASSESSMENT

Polytechnic conducts outcontes assessisent
activities to monitor student academic
achievement. effective teaching methods
and continucus improvement of the
University. as well as to tacilitate compli-
anee with acereditation standards, T obtain
perindic measurements of student pereep-
tons and intellectual growth, sraduate stu-
dents are strongly encouraged (o participate
in sUTveys, facus groups. terviews oF
related activities. While individual input
is collected. the data resuiting trom these
assessiments witl be published only inaggre-
gate tormn.

DEFINITION OF UNITS

Graduate studics are expressed in terms of

units. One 55-minute period of graduate
class work for a single semester carries 1%
graduate units. A standard graduate course
meeting for two-and-a-half S3-minute peri-
ods per week is equivalent to 3 units. This
is the most common format tor graduate
courses. Graduate laboratorics involve

approxintately twice this amount of time per

graduate unit. Courses meeling more or
fess thun two-and-a-half periods cach week
are assigned units in the appropriate pro-
portion. The final examination period is
an integral part of the seimester.
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GRADUATE DEGREES AND
ADMVANCED CERTIFICATES
Master of Science
Adoussion o Master of Science programs
reguires a bachelors degree in an appro-
priate preparatory discipline from an insti-
tutton aceeptable to Polytechnic, Candidaies
for the degree Master of Science must com-
plete no less than 36 units of advanced
stuely and/or research beyond the bachelor’s
degree in the program selected. Specific
course requirements for each MS program
are detailed in the programs section of this
calalog.

In erder to obtain any graduate degree
or certificate, students must maintain a
GPA of 3.0 (equivalent to a B letter grade)
or hetter in all graduaic courses taken at
Polytechnic, including those not used o ful-
fill spectfic program requirements, An aver-
age of B or hetter is also required in all
guided studics. including readings, pro-

Students may offer no more than 12
units of project, guided studies and/or the-
sts Lwards fulfillment of the MS degree
requirements, Stodents must register for
at beast 3 umits of a project and/or thesis
every semester until the work is cornpleted
and a prade recorded.

Graduates must take a ninimum of 27
units of work at Polytechnic. A maximum
of 9 units may be accepted as transter
and/or validation eredits, the latter not
exceeding 6 units. Students must complete
all requirements for the MS degree within
a period of no more than five vears after
beginning their graduaie studies at
Polytechnic. Any extension of this period
requires the approval of the Qffice of
Academic Affairs.

Indivadual programs nxy specity required
courses, immimiem GPAS in specific courses
or course groups. and/or require 4 compre-
hensive examination, presentation of a sem-
inar or completion of a project or thesis.

Master of Engineering

Admssion to Master of Engincering pro-
grams requires o hachelor's degree in an
appropriate preparatory discipline from an
institution acceptable to Polviechnic.
Candidates for the degree Master of
Engineering must complete no less than 36
units of advanced study and/or research
bevond the bachelor’s degree in the program.

Doctor of Philosophy

Requirements for the degree Doctor of
Philosophy are hoth qualitative and guan-
titative, Students will find that the formal
requireinents of residence. course unies and
chssertation proside a framework within
which they are free 1o construet individual
programs for creative learning at an
advanced level.

Gradovate siudents who wish to enier
into a systematic program leading o a PhD
should conler with an adviser in the depari-
ment of major interest regarding { 1) selec-
tion of courses, (2) major and minor fields
of study. {3) formulation of a guidance
comumitice. (1) qualifying and language
examinations and (5} degree candidacy.
Students must satisfy the detasled require-
nicnts of the degree program selecled.

Al doctorate candidates must complete
A mapimum ol 98 units of graduate work
beyond the bachelor’s degree. including o
minimum of 24 uaits of dissertation
research. They must take o minimum of 3G
units, mcluding all dissertation units. at
Polytechnic.

Students may not regisier for disserta-
tion rescarch until they have passed the
doctoral qualifying examination given by
their major department. These examina-
tions arc generally scheduled once or twice
each year, and students should consult the
academic department for specific intor-
mation. Onee students have started their dis-
sertation, they must register for at leust 3
unils every semester until 1t has been com-
pleted and accepted, unless o Teave of
absenee is formally granted.

Students must maintam a 3.0 GPA
teguivalent to a B letter grade ) or betier for
all graduate courses taken at Polyvtechnic and
a B or better average for the dissentation.
Some departinents have specibic course or
grade requirements that imust be fulfilied.

Full-time students must complete all
work for a PhD within six calendar years
counted from the time of adinission grad-
vate work at Polylechnie, Part-linwe sto-
dents must complete within 12 years, Amy
extension of these periods reguires prior
approval of the Office of Acadenvic Affairs.

Graduate Advanced

Certilicate Programs

Polytechnic ofters a numiber of graduate
advanced certificate prograrns in speciadized
subject arcas for students who do not wish
o eoroll i a tull-degree program. Students
must edficially enroll 1n a certificaie pro-
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aram when they begin graduate study at
Palytechnic. Detailed deseriptions of the
certificaie programs are available from the
responsible departments.

Depending on the program. 12 to 15
units must be taken at Polytechnic in order
to earn a certificate, and the courses may
also be appiicd to graduate degrees.
Applicants must be tormally admitted to a
certificate program before beginning course
work. Admission requirements are the same
as those for related MS programs.

Students must have a cumulative GPA
of 3.0 in all graduate courses taken at
Polyiechnic to receive a certilicate. No
courses applied to one centificate program
can be applicd 1o another. Requirements for
certificates must be completed within three
YErs,

Students 1n such a program who subse-
quently decide to pursue a graduate degree
must file a separate appheation for admis-
sion to the regular graduate program. The
tollowing graduate advanced certificate
programs are currently svailable:

+  Achieving World Class Quality

* Bioinstrumentution

* Biomedical Matenials

» Computer Engineering

= Construction Management

+ Environment-Behavior Studies

+ Exccutive Construction Management
« TFinancial Engineering

* Fnancial Technology Management
+ Hazardous Wasie Management

» Human Resource Management

» Image Processing

* Industrial Engincering

« laformation Management

+ Manufacturing Engineering and

Production Science
+ Manufactusing Excelience by Design:

Holistic Approach
+ Operations Management
+ Orgunizational Behavior
* Risk Management
» Software Enginecring
»  Technical Communications
* Technology Management
= Telecommunication Network

Management
*  Telecommunications Management
* Traffic Engincering
* Transportation Management and

Economics
* Trumsportation Planning
*  Wireless Communications

GRADUATE UNITS AND
REQUIREMENTS

Residency

To satisfy residency requirements for a
graduate degree at Polytechnic University,
students must complete the following min-
imum number of units at the Untversity:

»  Master of Science 27 units
» Master of Engineering 27 units
* Doctor of Philosophy 30 units

{including dissertation)
» Graduate Certificate 12-15 units

Transfer Credit
Students may transter a limited number of
units toward meeting the requirements for
master’s, doctoral or graduate certificate
at Polytechnic, if the unit courses are (1)
consistent with Polytechnic’s residency
requirements, (2) completed with honor
grades A or B, (3} from accredited institu-
tions (4} acceptable at the transferring insti-
tution for similar degree programs and (35)
taken after receipt of a bachelor’s degree.
The student’s major academic department
evaluates the graduate transfer units.
Graduate courses taken at Polytechnic
while a student is pugsuing an undergrad-
uate degree may he subsequently applicd
toward a graduate degree, provided that
they earned a B grade or better and did not
fulfill the undergraduate degree. Such
courses are not subject to the 9-unit max-
imum transfer limitation for the MS degree,
and the grades are not figured into the
cumulative GPA.

Graduate Validation Credit
When it is unclear whether a course taken
outside Polytechnic is suitable for transfer
credit, students may qualify for transfer
credit by passing a validation examination.
Permission to take the examingtion must be
recorded in advance on the student’s trans-
fer evatuation form. The format of the
cxamination is at the discretion of the
depariment giving the course. Scheduling
of the examination is by mutual agreement,
but in no event can it be scheduled more
than one calendar year after the student
begins study at Polytechnic. A grade of B
or better is required for graduate students,
An examination may not be taken more than
once. A student who registers for or attends
the course at Polytechnic forfeits the right
to take a2 validation examination.

The sum of validation units, special stu-
dent units and transfer units is limited 10 a
maximum of 9 units for the MS degree.

Graduate Registration Status and
Maximom Units Permitted

Graduate students pay tuition at the
per-unit rate,

* Full-time MS students are registered
for 9 units or more.*

» Part-time MS students are registered
for less than 9 units per semester (exeept
in summer}. Pan-time students do not
qualify for most financial assistance
programs.

+ Full-time PhD stwdents may register for
6 units per semester upon passing the
PhD qualifying examination. Prior to
passing the cxam. they are registered
for 9 units or more ®

+ Part-time PhD> students register for less
than 6 credits per semester upon pass-
ing the qualifying examination.

# For certain ivpes of wttendance and enrolhaent cer-
tficetions some MS sthdenrs reewstered for less than
@ gradieate units and some PRO stdens whe prssed
the PhD qualifving examination and are registered
for less than 6 units may be certified ux fufl time. Thix
includes graduate students pursuing research pro-
Jeoty that thely departinent head centifies irwriting
te the Gifice of the Registrar as full time. A form o
estublish full-time equivalency is weailable from
the Office of the Regisirar

Full-Time Equivalency for Graduate
International Students

A full course of study for all MS students
or graduvate students sccking the PhI> and
who have not passed the qualifying exam-
ination consists of 9 units on the graduate
level for each fall and spring semester. To
maintain non-immigrant student status,
international students must enroll on & full-
time hasis. Students may take less than a
full course of study if fewer units are needed
during the last semester to graduate, or for
valid academic and medical reasons. All
reasons for exceptions must be approved in
writing by the Intematicnal Student Adviser
prior to the lust day of late regisiration each
semester o that courses can be added to the
student’s schedule if necessary.

Students in F-1 and J-1 status must aiso
obtain written permission from the
Intemnational Student Adviser to withdraw
from classes, if the withdrawal wili result
in less than a full course load, or to 1ake a
leave of absence. The process of with-
drawing or taking an official leave of
absence through the Office of the Registrar
keeps 4 non-immigrant student in good
standing only with the University, but not
with the U.S. Immigration and
Naturalization Service.



Faiture to comply with the full course of
study rule violates the non-immigrant stu-
dent status and makes a student ineligible
for any of the benetits of that status includ-
ing Optional Practical Training. According
io the INS. lack of compliance may also
result in deportation,

Maintenance of Studies

+ PhD Students: Phl) students. inciuding
international students. who have com-
pleted all required course and disserta-
tion credits may register for up to two
semesters of "maintenance of studies”
for no tuition charge {a University fee
will apply}. This category of registration
officially maintzins the degree candicdacy
of the student and is intended to extend
the tinwe needed for completing the writ-
ing and defense of the dissertation,

+ MS Students: Under exceptional and
well-documented circumstances, grad-
uate students, including international
students, seeking an MS degree in a
program that requires a MS thests or MS
project nmay, with the permission of the
thesis 0r project Supervisor, request one
semester of maintenance of study o
complete the project or thests, Adequate
written justification must be provided to
the Office of Academic Aftairs for per-
mission o be granted.

POLICIES ON GRADING

AND GRADES

Computing the Grade-Point Average
for Graduate Students

For the purposes of computing GPAy for
praduate students and graduate courses,
the following schedule is used. Note that the
range of grades for graduate students is
limitedto A.B, Cand E

Cirade Point ¥alue Description
A 4.6 Excellent
B 30 Good
¢ 2.0 Deficient, bui Passing
b (00 Failing
S Sausfactory
i Unsatisfaciory
W Withdrawal
{ Incompleie
ALD Audit
mR Nuot Received

Grades S and U are used to reflect progress
on continuing rescarch efforts until they are
completed. at which time the appropriate
letter grade is entered on the transcript.
Noncredit seminar courses are also graded
SorU. Grades S, U. 1, W and AUD are nut
included in computing the GPA, which is
computed as indicated for undergraduate
students,

ACADEMIC POLICIES AND DEGREE REGUIREMENTS

Repeating Courses

The first time a graduate student repeats a
course, the lower grade will not be counted
towards the GPA. All subsequent grades in
a course repeated more than once will be
included in the GPA, although degree credit
is earned only once.

Course Withdrawal: the W Grade
Students may withdraw from a course or
courses without academic penalty through
the 10th week of the normal fall or spring
semester. Approval by the instructor of the
course 1s not required. but the withdrawal
form must be signed by the student's major
academic adviser. When the duration of
the course varies from the norm, such as in
$iX-, nine- or | 2-week courses, withdrawal
must be filed before two-thirds of the ses-
sions are completed. Withdrawals must be
filed with the Office of the Registrar by
5PM of the day indicated in the current
Schedule of Classes. In the case of @ two-
week course, withdrawal must be filed by
5PM of the seventh class day. Students
who file a course withdrawal form with
the Office of the Regastrar by the scheduled
deadline will automatically reccive a W
grade. Once entered on the student’s record,
a W grade may not be changed o any other
grade. An F grade will be recorded for any
student who ceases to attend a course with-
out formally withdrawing in the required
fashion by the required deadline.

Auditing Courses

Graduate students have the option of audit-
ing courses instead of receiving units and
grades for them. Regular tuition is charged
and courses are treated as part of a full-time
load, An AUD notation is made on the stu-
dent’s permancnt record.

Interested graduate students should see
their advisers and must notify the Office of
the Registrar within the first six weeks of
the semester if they seleet courses for audi
status. Under no circumstances may an
audit status he changed to credit status
once elected.

Incomplete Grades

If students are unable to complete the course
work at the usual ime due 1o valid reasons,
such as illness or other critical emergency.
the instructor may give an incomplete 1
grade. The date for completion is inserted
next to the [ grade on the grade sheet und
will be communicated directly to the stu-
dents by the instructor when possible.
Whenever teasible, this date will not extend
beyond the intersession, in fairness to stu-
dents who finish course requirements on

time and to ensure that students complete
prerequisites necessary for luking advanced
courses. On no account wilt this date be later
than one year afier cornpletion of the semes-
ter for which the T was awarded.

The I grade is used sparingly and only
in cases with valid reasons, not merely
because studenis have planned poorly or
overloaded themselves. An I signities that
upon suecessful completion of the work. a
passing grade will be issued.

CONTINUATION OF STUDIES
BEYOND THE INITIAL MASTER
OF SCIENCE

Students who plan to pursue additional
studies immediately following the awurd of
an advanced degree by Polytechnic should
complcte a Request for Continuation of
Studies form in lieu of a new application
for admission and hand it in for review
and approvai to the department in which the
new degree will be pursued. This form s
available from the Office of the Registrar,
Examples are (1) progressing from an MS
program 10 a PhD program or {2} seeking
a second MS degree from Polytechnic. {n
the latter case, students should be aware that
New York State regulations prombit grad-
uate credits applied toward the first degree
be applied towards a second MS degrec.

ACADEMIC STANDING

AND PROBATION

Graduate students are expected to progress
in their studies and maintain a 3.0 GPA.
Failure to do so resuits in students being
placed on academie probation or disqual-
ilied based upon the guidelines set in the
table below. A writien policy on graduate
probation and disqualification is available
trom the Office of Academic Affars,

srade-Point Average Required to Avoid
Disqualification (All Graduate Students)

After "N" Credits  Matriculated or Visiting Status

Taken at Transfer Credits
Palytechnic nrane 3 6 Yaormore
N= 6 2600 200 250 250
12 2.50 250 354 250
18 2.50 2.50 266 166
24 275 275 287 1W7
30 290 2490 340 34K

N»36. GPA>3.00 reguired (cheek every 6 credits)
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Notes:

i. Swdents with GPA helow the entries in
above tabie are disqualified and, with rare
excepuon. cannot be readmitted,

20 Siudents with GPA equal e or above the
entries in the above ble. but less than 3.0,
are notilied that they are on graduate pro-
bation and informied that they will be dis-
qualilied if the GPA Talls below the entries
m the above table,

3. The entries are credits taken. not credits
carned. Courses with W grades are excluded
{rom the computation, ay are projectfthesis
erades when assigned an § or UL

At the end of the spring semester grades.
graduate students whose cumulative GPA
is below 3.0 are notified that they are on uca-
demic probation or disgualified. Copies of
probation/disqualification notices go 1o
eich departiment. where the accuracy of
GPA determinaiions 15 checked. Swudents
with GPAs Tower than 3.0 are notified in
August by the Office of Academic Alfairs.

A major department may request that o
graduate student be placed on academiy
probation wt any time that 1 finds a student
falling below a 3.0 cumulative GGPA. The
request is signed by the departinent head
and sent to the Office of Academic Affairs.

A graduate student on acadernic pro-
bation may not register for further courses
without written permission of the depart-
menl head o designated adviser and the
concurrence of the Office of Academic
Affairs. When a student is permitted to
register, the departinent will provide the stu-
dent with a written staternent of the acad-
emic performunee required for the next
academic year or semester 1o retain per-
imssion to register in future semesters. The
staternent will be kept on file in both the
Office of Academic Atfairs and the major
depwrtment office. A student may be denicd
permission o register hy an academic
department or the Office of Academic
Adfairs at any time while on academic pro-
button. Students are cautioned that if they
tail to maintain a 3.0 cumutatine GPA they
may lose regular status and/or be refused
permission to register.

No indication of academic probation
will appear on a student’s transeript. but a
record will be kept on file.
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WITHDRAWAIL FROM THE
UNIVERSITY

Yoluntary Withdrawal

Gruduate students must notify the Ofhice of
Academic Atftairs it they withdraw com-
pletely prior to the deadline published in the
Schedute of Clusses und during a semester
in which they are registered. No withdrawal
is official unless a written form is approved
and subsmitied to the Offiee of the Registrar,
Mere absence from courses does not ¢on-
stitute officiat withdrawal, but will lead to
F grudes recorded for courses not com-
pleted. To receive W grades for the sermes-
ter, the withdrawal must be completed by
the withdrawal deadline indicated in the
Schedule of Classes,

Involuntary Withdrawal

Poiytechnic is concerned about the heaith.
safety and well being of its students: stu-
¢dents judged 1o be a threat 1o themselves or
to others may be involuntarily withdrawn
from Polytechnic. The University sceks.
whenever possible, for such students to be
allowed to continue as active students if they
agree to involve themiselves in appropriate
cure of a professional. Full details con-
cerning this policy are available from the
Office of Student Development.

LEAVYES OF ABSENCE AND
READMISSION

Leave of Absence

Graduate students taking a leave of absence
for a specified period of time. usually not
exceeding one year, must obtain permission
from the Office of Academic Aftairs. Only
it purt-time or full-time students have
recetved an approved leave of absence will
the time fimitation on carning a graduate
degree be extended by the period of the
ieave. Such requests, when approved by
the Office of Academic Affairs, will con-
stitute assurance of readmission to the
degree program from which the leave was
taken. [f the period of absence excecds the
approved leave, students must apply for
readmission.

Once PhDD students begin their disser-
tation, they must continually regisier for dis-
serlation or maintain their studies; they
must file a leave of absence for semesters
they do not register for dissertation units.
Students failing 1o obtain a leave of absence
who subsequently wish to be readmitted
may be required to register retroactively
for those semesters not attended.

Automatic Withdrawal

Graduate students who do not tormially file
a leave of ahsence and who do not register
f()l' WO COnSﬂCUti\"E SEMESIeTs O (WD Con-
secutive semesters beyond the authorized
leave are automatically withdrawn. Students
placed in this category must apply tor read-
mission. [f readmission is granted. students
will he governed by the catalog and rules
n effect at the time of readmission.

APPLICATION PROCESS FOR
THE MASTER OF SCIENCE AND
DOCTOR OF PHILOSOPHY

Graduate students must file a tortnal appli-
cation for the award of any Polytechnic
degree or certiticate. Fiting dates for each
semester are published in the Schedule of
Classes. Students who do not file hy the
published deadline dates become candi-
dates for the next graduating class.

Applications for the MS degree are
available in the Office of the Regisirar.
Applications for the PhID degree are avinl-
able in the Office of Academic Affairs.
Degrees are centilied and diplomas issued
twice a year, at the end of the fall and
spring semesters. Degrees are conferred at
the annual spring commencement held n
late May or carly June. All work for the
degree must be completed and submitted
prior to the date of graduation.

Filing fees for diplomas are payable at
the time of filing in the Otfice of Student
Accounts. If the award of a degree is
delayed, diploma fees are not charged again,
By vote of the faculty, degrees are not
swiarded to members of the University
teaching staff who hold the rank of assis-
tant professor or higher.

PROJECTS, THESES AND
DISSERTATIONS
Graduate Research
Investigations undertaken for gradoate
rescirch help develop students” independent
and creative thinking. Through them, stu-
dents are trained to analyze. research and
synthesize and contribute to the advance-
ment of science and engineering.
Research for an advanced degree
embodies knowledge of the field of sci-
ence or engineering chosen by the candi-
date, encompassing an understanding of
basic principles, together with commen-
surate acquaintance with current practices,
the literature and the work of leaders in the
field of study.



MS students may elect w complete an
MS project or MS thesis and may be
required to do so In certain programs.
Consult the programs section in this cata-
iog for details. A thesis is generally a more
extended piece of work. usually entailing
9 to 12 units, while the project usually
entails 3 to & umits. At this fevel. research
shoukl exhibit a thorough understanding of
advanced scientific thought or ability o
apply advanced principles constructively o
engineering planning and design.

Each PhD student must complete a Phl3
dissertation. Research at this level must
demonstrate critical and constructive
thought as well as the ability to use the
techniques necessary in exploring and
developing new areas of knowledge in sei-
ence or engineering. A successful disser-
tation must demonstrably advance the
subject area of research. University require-
nients for dissertations set a mmimum of
24 units of registration. All rescarch should
be charactenzed by accuracy ol obsenvation
and measurement and by clarity and com-
pleieness in presentation. The conclusions
presented must be supported by adequate
studics and investigations and supplemented
hy a cornplete bibliography.

ACADEMIC POLICIES AND DEGREE REQUIREMENTS

Registration for Projects, Theses

and Dissertations

After 4 project. thesis or dissertation adviser
andfor gutdance committee has been
appointed, candidates should register cach
semester Tor the number of units that real-
wstieally reflects the amount of tne and
effort they expect to devote 10 their research.
They must continually register each fall
und spring until they adequately complete
their research etfort and pass the required
oral examination. Registration cannot be
interrupted until a grade is entered on the
permancat record except with the pernis-
sion of the Oifice of Academic Attairs. 11,
at the end of any semester. the adviser
deems unsatisfactory any work covered by
the unit of registrations. students may be
required to reregister for the same unit and
he obligated (o pay for tull tuition and lub-
oratory feey involved. Registration is
required until o final grade is submitted o
the Office of the Registrar.

PhD students whe have taken the min-
itum number of dissentation units and fin-
ished their dissertation. except lor the final
defense, are allowed 1o register lor up to two
semesters of "matntenance of study.” as
deseribed above. MS§ candidates registered
for thesis or project may. under exceptional
and well-documented circumstances. apply
for one semester of “maintenance of study™
as described above.

Manuscript Presentation

Degree candidate must present their
rescarch 1o the appointed guidance com-
mittee in final manuscript fornt for otticial
aceeptance on or before the Monday seven
weeks before comimencement. The
aceepted Tormat Tor the bound research
document is detatled 1n the Regrdations on

“r, fcattion ana fcatient of
F . Duplication and Publication of

Project Reports, Flieses wid Dissertations

brochure available Trom the Office of

Academic Affairs and n departmental
oftiees. Some of the regulations are sum-
marized below,

MS candidates muost subntit four hound
final copies of their research: PhD candi-
dates mst suhnint four bound final copices
and one unhound final copy o be used for
nticrelilming. Duphcation processes of
bigh quality are aceeptable. {in addition.
each PhID candicdate must subimit tw o copies
of an abstract of not more than 330 words
suitable Tor publicotion i Disserturion
Abstraets,

Al graduate students must submit the
four final bound copies o their departiment
for appropriate signatuies and then pre-
seat them e the Office of Academic Alfairs
betore noon on the fird Friday in December
ttor fall degrees ) or the st Friday in Moy
{Tor spring degrees). At the same tmg,
Ph[} candidates st subinit the unbound
copy iz a labeled envelope along with the
two copies of the abstract, The original
copy is kept permanently in the Polytechnic
library.

Publication

Doctoral dissertations will he microfimed
by University Microfilms, Ann Arbor,
Michigan, and abstracts of them will be
published in the journal fXssertation
Abstracts. The cost of this service will be
chareed 1o the student. Any interested per-
son can purchase copies of these microfilms
trom University Microfilins,

The faculty regards publication of the
major conient of a doctoral dissertation in
a recognized scientific Journal as aneces-
sary final step it the work performed is to
achiove maxinunm usetuiness. The publi-
cation must indicate. by footnote or other-
wise. i1 hasis as a Polvtechnie University
dissertation.

p
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CAMPUS LIFE AND

SUPPORTING SERVICES

OFFICE OF STUDENT
DEVELOPMENT

The Otfice of Student Development is con-
cerned with the holistic education and devel-
opiient of all Polytechnic siundents. both
mside and outside the classroom.
Responsible For the operation and mainte-
nance of iy student-onented and student
support programis and services, the Office
of Student Developiment seeks o assist stu-
dents in achieving success and enrichment
in their endeavors at Polytechnic. Students
needing assistance are encouraged to speak
with a Swdent Pevelopment staft mem-
ber. Some of the areas handled by this
othice melude:

«  New student programs. such as the New
Student Overnight and the freshman
seminar (SL110)

»  Student activities

+  Student leadership development

+ Couwnseling. advising and student
advocaey

+ Health isurance coordination

+  Disciplinary policy admunistration

¢ Services for students with disabilities

« New York State Immunization
FCYUIFCIents

OFFICE OF ACADEMIC SUCCESS

The mission of the Ofhice ot Academic
Suceess s o enhance the likeliboud of stu-
deits successtully completing the studies
they hema at Polviechnic Usiversity. To thas
cnd. acadennic support funchions are nivle-
erated and delivered in a comprehensive and
seamless mannet.

Tor ensure stodents” needs are met and
addressed. Polytechnic has collaborated
and coordinated services among all areas
reporting to the Office of Academic Success

and kev offices overseen by the Office of

Student Aftuirs.

The Office of Academic Suceess is
ready to address students” needs that range
fronn proper course placement to advise-
ment and moritonng to wioring and coun-
seling, In addition. referrals and advocacy
are provided as peeded. Adviser training

and faculty workshops provide fusther sup-
pont. The office oversees the following aca-
demic support services: Academic
Advisement Center, the Learning Center.
the Math Help Center, the Writing Center.
Counseling Services. Otfice of Special
Services and the Higher Education
Opportunity Program (HEQP}

OFFICE OF SPECIAL SERVICES

The Office of Special Services provides
counscling and tutoring of Polylechnic stu-
dents. The office is a TRIO program funded
by the United States Department of
Education. Therefore, some students
requesting assistance must first meet eli-
gibility guidelines, All tutorial. educational
and suppor services are provided free of
charge.

Personal counseling is available 10 assist
students in managing the challenges of uni-
versity life as well as common dilleulties
such as depression. anxiety and family and
relationship problems. The office offers
mdividualized study skills advisement and
workshops dealing with goal setting. time
management and test taking. These acad-
emically refated skills assist students in
successfutly mastering the technical cur-
riculurn at Polytechnic. The office also pro-
vides carcer guidance and testing and
arranges on-site visits and tours 1o help
students explore various opporunities avail-
ahle o them when they graduate.

An individuahized tutoring program is
available to swdents. The office stafl assigns
yualified upperclassmen o tator students
ane-on-one 11 physics. calculus, chemistry
and computer science for the entire semes-
ter: Students meet weekly throughout the
semester with an assigned tutor who
addresses their individual concerns regard-
ing course work.

ACADEMIC ADVISEMENT
CENTER

The mission of the Academic Advisement
Center is to provide centralized advising for
all incoming. matriculated freshman and
transter students. The staft advises slu-
dents on major requirements and university
regulations and refers them to appropriate
campus resources. Tn addition. academic
advisers advocate for students with
University offices and assist students in
dealing with issues currently affecting them.

The center also directs the review of
students” progress cach semester to deter-
mine academic standing. The academic
advisers make decisions regarding the
Dean’s List, probation and disqualification
and send notifications to the students and
thelr respective academic ottices. Students
are directed to meet regularly with their
advisers to discuss academic progress and
address questions concerning their acade-
mic standing. All first-year, tirst-time pro-
bationary students are required to enroll
it and attend SL 1020 Academic Skiils
Seminar.

THE LEARNING CENTER

The Learning Center offers assistance
to students who are having ditficulty in
freshman- and sophomore-level courses in
chemisiry, physics, calculus and computer
science. Tutoring is offered on a small-
group basis by o staff of caretully selected
and trained upperclassmen who are skilled
n their subjects. A schedule is devised
each semester (o make small-group tutor-
ing available to as many students as possi-
ble. Swidents are encouraged o sign up for
groups carly in the semester and are
expected to attend sesstons weekly. In addi-
tion. the office schedules some drop-in ses-
s10ns and exam review sessions.



THE MATH HELP CENTER

Help in mathematics is offered on a flexi-
ble basis 1o support the development of
mathematical problem-solving skills for
freshman and sophomore level MA courses.
This service helps stodents make the tran-
sition from a high school math education
to the rigorous mathematics curriculum
iccessary for technical educaiion ol the
university level. The center contribuies to
student suecess in math courses. and suc-
cess with mathematics and logic as applied
10 engineering. computer science and other
technical fields.

THE WRITING CENTER

The Writing Center provides individual
and small-group consultation in writing
and speaking for undergraduate and arad-
vate students. This support is avalable for
any wriling or speaking assignment.
whether i humanities, soctal sciences. BEG
1604 [ntroduction to Enginecring and
Design or any scientific or technical sub-
jeet, from beginning levels through doctoral
dissertations. Help is also availabic for
writing leter. résumés and other carcer-
related docoments. Both native English
speakers and mudtilingual speakers are
helped in the Writing Center. with conver-
sation and pronuncialion practice otfered
for multilingual speakers.

OFFICE OF CAREER
SERVICES AND
COOPERATIVE EDUCATION

The Office of Carcer Services and
Couoperative Education assists students in
meeting their varied carcer needs.
Polytechnic students are encouraged to
begin taking an carly and active role in
planming their career deselopment. For this
reason. the goals of the Otfice of Career
Serviees are o assist students in:

*  Becoming hetier intormed of their
cireer oplions

* ldentitying and pursuing their abilities
and interests

« Being provided expericnces and ser-
vices that give opportuntties o apply
their skills and academic background
in paid and nonpaid work assignments

»  Decuding whether 10 pursue graduate
study or full-time employment

CAMPUS LIFE AND SUPPORTING SERVICES

+ Maoking a successful transition {fom
the academic setting to the business.
eoverament and industrial sectors

Students ut every academnic fevel are encour-
aged o speak with the office’s professional
staff concerning both their career develop-
ment and job placement needs. Ongoing
developmental career services include
cureer fairs, carcer exploration workshops
and seminars, individualized counseling
on joh skills (résumé writing. job search and
interviewing techniques’ and career deci-
sion making,

lob placement services help students
gain valuable work experience in both
engineering and non-cngineering positions.
Full-time and part-time job banks. sum-
mer job assistance and Polytechnics exten-
sive recruiting program meet the needs of
jab-secking stadents. The demand for
Polytechnic graduates 1s great. as evidenced
by the nore than 200 corpanics that recruit
on campus annually. These companies con-
duct more than 1.500 interviews yearly,
resudting in employment for many of ouar
agraduates. The plicement rate tor
Polyvtechnic students who graduated in
2000 was 96 percent.

Alumin are welcome to use the resources
of the office when pluaning or making
career or job changes. In atldwion to the cor-
porate library, job bank and other refer-
cnee  pertodicals  and  Titerature,
individuatized counseling is available ona
linited basis,

COOPERATIVE EDUCATION

Beginning i the sophomore vear. students
may participate in the Cooperative
Education Program. Students whose aca-
demie programs perniit may take a semes-
ter off from classes and work full time with
a co-op employer. Students may also apply
Tor part-time positions with local employ-
ers. Co-op gives students the advantage of
gaining needed job experience before prad-
uation while exploriag their carcer goals,
This expericnce contribuies to a student’s
ability to make career decisjions, motivaies
academic pedormance and provides a com-
petitive advantage 1 the workplace, Please
see "Cooperatve Education Program™ in
Pan 4 of this caialog tor more details.

COUNSELING SERVICES

College students face a range of situational
or personal roadblocks that may interfere
with therr ability to succeed academicaliy.
The University 1x commnmnited Lo assist stu-
dents 1n addressing these concerns, Free
confidentiad counscling is available through
the Office of Special Services, Typical
arcas of concern include study habits,
adjustment problems, stress managenent,
relationship ditficulues. depression and
anxiety,

It deemed necessary, referrals o off-
site {low cost) services we made.

NEW STUDENT ORIENTATION

Polytechnic secks to case new students”
transition fo their new environment with &
variety of programs designed to orient and
welcome new students every seimester.
These programs include an overmghi ori-
entation program in the full. on-campus
new student orientation days in the fall and
spring semesters, programs [or parents of
freshmen and other social activities in addi-
tion to SL. TG Freshman Seminar (see 1ol
lowing section).

These orientation events provide i vital
link for securing i sirong relationship with
the Polvtechnic community, [or example.
1 Avgust of every vear. the New Student
Overmght. which takes place ot an off-
campus facility. brings together Polviechnic
faculty, administrators, statt, alumni, upper-
cluss students and new students. This unigue
mtcraction allows students 1 hecome Lanil-
1ar with faces in the Polyviechnie comimu-
nity before they begin classes, The event is
oftered at no additional cost and s open
bath undergraduaie transfer students and
freshmen.

FRESHMAN
SEMINAR (SL 1010}

The Freshman Seminar (SLo1GHO#) is
required for ull entering first-yewr college
students with fewer than six vanster cred-
s, [Uis an extended onentation to the aca-
demic and social challenges of higher
cducation and a prepasation for the critical
choices and decisions college students must
muake,

NI i o cevo-creddit coese W ot
ferweteed bl s degree reguanreneni,



CAMPUS LIFE AND SUPPORTING SERVICES

SL. 1010 introduces freshmen to
Polytechnic University. provides opportu-
nities to for them to develop new skills and
resources and supports their cfforts 1o
achicve success 1n the college environment.
New academic challenges and responsi-
bilitics. new people and situations and new
time demands and commitments are among
the factors in the transition to college. SL
1010 educational experience incorporates
the richness of resources from both inside
and outside the Polytechnic community.
The seminar consists of a variety of guest
lecturers, small group workshops. presen-
tutions and sessions reserved for smati
group discussion on topics of particular
inlerest to cach group. This diversified
experience scts the stage for all freshmen
at Polytechnic o explore why they chose
Polytechnic and how they can get the most
out of their Polytechnic education.

Topics covered in the course include:

+  Study skills (including note taking, test
taking. effective reading)

» Time management and goal setting

= University resources and support
services

= Campus tnvolvement and student
activities

« Effective library research skills

+ Cureer awareness

+ Effective communication techniques

+ Health and wellness {including stress
management and alcohol and drug
issues)

OFFICE OF
ACADEMIC AFFAIRS

The Oftice of Academic Attairs directs the
review of graduate students” progress each
semester o determine academic standing.
The office makes decisions regarding pro-
bation and sends notifications to the students
and their respective academic departments.
Graduate sindenis are directed to meet reg-
ularly with their advisers to discuss acad-
emic progress and address questions
concerning their academic standing.

UNDERGRADUATE ADVISERS

All undergraduate students arc advised by
the Academnic Advisement Center in their
first year of study. After the {irst year, they
are assigned advisers in their respective
major departinents. These deparimental
advisers are available for individual appoint-
ments ke discuss academic and related mat-

ters. A student’s adviser must sign all reg-
istration. program adjustment and course
withdrawal forms.

GRADUATE ADVISERS
Representatives of the various departmenis
are assigned as advisers to assist graduate
students in the selection of courses to meet
their individual needs, to aid them in plan-
ning a program for an advanced degree
and to guide them in their professional
advancement,

INTERNATIONAL STUDENTS
AND SCHOLARS

Graduate and undergraduate international
students are from more than 25 eountries
and make up & percent of the student body.
They are an integrai part of the Polytechnic
community. All new international students
and visiting scholars are required to report
with immigration documents, including
[-2(rs, IAP-66's and passports, to the Office
of International Students and Scholars
immediately upon arrival. In addition, all
new students and scholars must attend a
mandatory orientation held at the beginning
of every semester.

The office provides information regard-
ing immigration compliance, travel,
employment. acculturation, housing, health
insurance and special events. International
students may contact the office in person
on the Brooklyn campus. Students on the
Brooklyn, Long Island, Westchester and
Manhattan campuses may contact the office
by telephone, and are encouraged to attend
on-site counseling offered at designated
times during the academic year.

For additional inforination regarding
admissions, please consult those sections
dealing with undergraduate and graduate
admissions.

STUDENTS WITH DISABILITIES

Polytechnic University supports Section
504 of the Rehabilitatton Act of 1973 and
the Americans with Disabilities Act. In
this regard. it makes every cffort to provide
full and barrier-free program accessibility.
Likewise. the University does not dis-
criminate in it admissions practices and
bases acceptance decisions primarily on
academic records.

Polytechnic is commitied to assisting
students with disabilities in developing the
personal, as well as academic, skills nec-

essary to fully participate in student pro-
grams. To that end, services are provided
to students with disabilities based on their
individual needs. The University is partic-
ularly interested in working with these stu-
dents so they may become effective
self-advocators.

Services for students with disabilities do
not include the waiving of academic course
requirements,

Although not every student with a dis-
ability roquires services, egistering with the
Office of Student Development is advised.

REQUIRED IMMUNIZATION

New York State faw requires students to
show proof of immunity 10 measles. mumps
and rubella. Polytechnic complies fully
with the provisions of this law. The law
applies to all students {graduate znd under-
graduate) born on or after January 1. 1957,

Immunization status is checked ax part
of the registration process. Students who are
not in compliance with the law {1} are
barred from attending class (and are not
entitied to any tuition refund); {2} do not
receive grades; and (3) are denied further
registragzon.

For forms or information on this require-
merg, or to submit the required proof, please
contact the Office of Student Development.

ALCOHOL AND DRUGS

In conformity with New York State law.
Polytechnic prohihits the unlawful pos-
session, manufacture, use or distribution of
illicit drugs and alcohol on its property or
as part of any of its activities. Violations of
this policy will result in disciphinary actions
pursuant to the University Code of Conduct,
Furthermore, Polytechnic will not protect
those who violate these laws, nor will it
interfere with law enforcement agencics
that may pursue violators of these laws.

Studenis may not possess, consuime of
distribute alcohol on University premises
or at University-sponsored activities.
Exceptions apply to the following circum-
stances: consumption or possession by stu-
dents over the age of 21 in their residence
hall rooms, unless prohibited by residence
hall policy. and consumption by students
over the age of 21 at a University-sponsored
activity where express permission o serve
alcohol has been obtained from the direc-
tor of student development.

All student organizations or groups
wishiag to hold events where alcohol is



served must obtain permission from the
director of student development or designee,
who will be solely responsible for making
that deciston and applying conditions and
obligations to that permission.

ACCIDENT AND
SICKNESS INSURANCE

Currently, all full-time students (graduate
and undergraduate} are covered by accident
insurance. at no additional charge, Complete
health insurance coverage i1s mandatory for
all students and may be provided through
a private poticy or the University's insurance
program.

Informuation vn the Polytechnic acci-
dent insurance {free for ail full-time stu-
dents) angd sickness insurance {additional
tee) policics ts sent annually o full-time stu-
dents. Toreceive these materials or further
information, contact the Office of Student
Development. Spouses and dependents of
full-time students are cligible for insur-
anee (:(}\-'cragc.

Poiytechnic does not maintain health
fucilities on its campuses. In a health emer-
gency. students should contact security
andfor the Office of Student Development
to arrange for emerpency transporiation to
a hospital.

GUIDELINES ON STUDENT
RELIGIOUS OBSERVANCES

The faculty of the University has adopted
the tollowing puidelines on student reli-
gious ohservances. as recommended by
the Commission on Independent Colleges
and Universities. The intent of these guide-
lings 1s to encourage independent colleges
and universities to reasonably accommaodaie
individual students™ religious obligations
and pracnices without penalty.

* Students will not be expelled or refused
admission 1o the University because
they are unable 1o participate in any
examinition, study or work requirement
due te their religious obligations and
practices.

* Students who are absent from school
because of their religious obligations
and practices will be given an equivalent
opportunity to make up any examina-
tion, study or work requirement that
was missed because of such absence
on any particular day or days.

CAMPUS LIFE AND SUPPORTING SERVICES

= Students must notify their instructors
in writing. no later than the fifteenth
day after the first day of the semester,
that they will be absent from a class
scheduled on a day that conflicts with
their religious obligations and practices.

» In effecting these provisions, the
University s administration and faculty
agree to exercise the fullest measure of
good faith and agree that no adverse or
prejudicial effects will happen to stu-
dents who follow these guidelines on
religious observances.

STUDENT RETENTION

As required by the New York State
Education Department Higher Education
Data System, Polytechnic conducts a yearly
cohort survival analysis. This study is
designed to collect data for a group or
cohort of first-time, full-time freshmen
{students who never attended college
betore} who enter Polytechnic. The data
measure retention patterns and indicate the
amount of time needed to complete under-
graduate degrees at Polytechnic.

For a 2000 cohort study of first-time,
full-time students, the fall 1996 entering
class had a four-year graduation rate of 32
percent. while 46 percent of the entering
class of fall 1995 gradusted within five
years and 38 pereent of the entering class
of falt 1994 graduated within six years.

ATHLETICS

For information on intercollegiate and intra-
murat athletics, please consult the section
titled “Physical Education and Athletics,”
in Part 4 of this catalog.

Recreational activities are offered on
the Long Island campus in the gymnasium
and on the Brooklyn campus in Wunsch
Hali and at the Brooklyn Friends Gym,
lecated one block from campus. Contact the
Office of Physical Education and Athletics
for more information.

In fall 2002, the Brooklyn campus wil
open its new athletic factlity, which will
include a gymnasium. fitness center, locker
rooms and athletic departmental offices.

CO-CURRICULAR
STUDENT ACTIVITIES

Student activities are an integral part of
the educational process. Participation in
student activities fosters the development
of leadership and interpersonal skills.
Polytechnic belicves that involvement in
student activities broadens the academic
experience of students who participate.

ORGANIZATIONS AND
ASSOCIATIONS

There are more than 50 student organiza-
tions, honors socictics and fraternities at
Polytechnic. Each group is responsible tor
fulfilling the purposes of the organization
as sct forth in a constitution or charter.
Student organization documents are {iled
with the appropriate student governing
body at the University.

STUDENT GOVERNMENT

The student government is the student voice
at Polytechnic. It is responsible for admin-
istering student activities fees, social and
cultural programming and other co-cur-
ricular activities. There are separate studeut
governing bedies on the Brooklyn and
Long Island campuses—the Student
Council {Brooklyn} and the Student
Government Organization {Long Island).
Student government officers are under-
graduate students cleeted by their peers.

PROFESSIONAL AND
DEPARTMENTAL SOCIETIES
Professional and technical societies are
established in conjunction with the various
departments to enhance the curricula at
Polytechnic. The student chapters are
branches of national parent organizations.
In chapter meetings. meinbers hear distin-
guished guest speakers. plan ficld trips.
read professional papers and work on tech-
nical projects.

ParticipatingSocieties

American Chemical Society

American Institute of Acronautics and
Astronautics

American Institute of Chemical Engincers

American Society of Civil Engincers

American Society of Mochanical Engineers

Association of Computing Machinery

Institute of Electrical and Electronics
Engineers

3



CAMPUS LIFE AND SUPPORTING SERVICES

National Society of Black Enpineers
National Saciety of Professional Engineers
Society for Human Resource Management
Society of Automotive Engincers

Socicty of Hispanie Professional Engincers
Socicty of Physics Students

Socicty of Wonen Engineers

HONOR SOCIETIES

On the basis of their superior acadernic
record and co-curticular achievement, stu-
dents are selected during their junior and
seiior years 10 one of the Polytechnic chap-
ters of a national honorary fraternity,
Closcly atlied to the protessional and tech-
nical socictics. these honorary fraternities
encourage and recognize outstanding schol-
arship and leadership.

Participating Societies

Chi Epsilon, ¢ivil engineering

Cra Kappa Nu. elecirieal engineering
Omega Chi Epsilon, chemical engineering
Pi Mu Epsilon. mathemances

Pi Tau Sigma. mechanical engineering
Sigrma Gamma Tau, acrospace engineering
Sigma Xi, research

Toau Beta Pi. engineering

Upsilon Pi Epsilon, computing sciences

FRATERNITIES AND SORORITY
Polytechnic has four social and service fra-

ternities and one social sorority. One of

them.Lambda Chi Alpha, owns property in
the Brooklyn area and offers live-in
accommaodations. The fratermittes and soror-
ity hold an impressive array of social fune-
tions fur their own members and provide
service to the University conununity. They
coordinate blood donation drives, annual
chartty drives. athietic toumaments, parties
and more.

Fraternities )
Alpha Phi Delta (social}
Alpha Phi Gmega (service)
Lambda Chi Alpha {social)
{mmega Phi Alpha (sociad)
Tau Delta Phi (social)

Sorority
Sigma Phi Lambda {socialy

0

SOCIAL, CULTURAL,
RELIGIOUS,MEDIA AND
OTHER ORGANIZATIONS

There arc student organizations at
Polytechnic to suit almost cvery interest,
whether social. inteflectual, religious, musi-
cal. cultural or athletic. Many of the orga-
nizations have a long and distinguished
history.

Social, Cultural, Religious and

Other Organizations

Asian Student Association

Assoctation of Latin American Students

Biomedical Engincering Society

Chess Club

Chinese Student Socicty

Chinese Students and Scholars Assoctation

Construction Management Association

Demokritos (Greek Cluby

Financial Engincering Association

Haitian Student Association

Hong Kong Stdent Association

Indian Pakistani Organtzation

Jewish Student Union

Korean Student Association

Malaysian Student Association

Muslim Student Association

Polviechnic Anime Society

Polytechnic Electronics & Robotics Club

Polytechnic Gainers Association

Polytechnic Intervarsity Christian
Fellowship

Polvtechnic [tattan Cultural Club

Programming Advisory Board

Resident Hall Association

Russian Student Club

Society of Human Resource Management

South Asian Student Association

Taiwanese Cuiture Club

Victnainese Student Association

Weightlifting Club

PUBLICATIONS

Innovations

(Long [sland campus yearbook)
Folvivog

{Brooklyn camnpus yearbook)
Reporter

(Brooklyn campus newspaper)

RESIDENTIAL LIFE
AND CAMPUS HOUSING

A residential life program is an integrad
part of college Tife and can greatly enhance
students” college experience. Resident stu-
dents become members of a supportive
peer community in an academic environ-
ment which offers the opportunity to more
fully develop academically and socially.
The residential life expertence belps stu-
dents develop personal responsibility as it
supports them in meeting their academic
goals. Polytechnic is commitied to pro-
viding safe and affordable housing for stu-
dents who are interested in a residential
iife experience.

Campus housing is available for matric-
ulated. full-time. undergraduate and grad-
uate students. It is not appropriate for
married students secking housing for their
famities. Inquiries about campus housing
should be made to the Office of Student
Affairs at 718/260-3137.

CAMPLUS HOUSING AT THE

LONG ISLAND CAMPLS

There are three residence halis on the Long
Island campus, accommaodating approxi-
mately [15 students. West Hall primarily
houses freshimen. n two distinct arcas thy
gender), with two persons per room. North
Hall primanly houses sophomores. alse
with two students per room. East Hall
houses others in suites accommaodating
four to tive persons,

All residence halls have laundry facili-
ties and a common area. Students partici-
pate inameal plan; small refrigerators for
convenicnce Hems are allowed in each
roont; the common area has a microwse,
The cafeteria 1s 1n the man building.

All residence halls bave in each room or
suite cable TV, campus phones and fiber
aptic connections to the computer netwaork,
with hasic service provided at no addi-
tional cost.



CAMPLUS HOUSING SERVICE
AT THE BROOKLYN CAMPUS
At the Brooklyn campus. housing is oftered
off campus to students in cooperation with
the Richard L. Conolly Residence Hall
at Long [stand University. This fucility hus
trained professional and student staff. who
work and live in the residence halls.

Richard L. Conofly Hall is {ive blocks,
and a 10-minute walk, from Polytechnic.
It houses undereraduate students: however.
graduate students may choose to live at
Conolly Hull as well. First-time residents
are usually ptaced in standard double occu-
pancy rooms. A standard 12" x 20" room has
two wardrobes. chests of drawers. desks.
and beds. Conolly Hall. which houses up
1o 600 students. is open year-round. All
rooms. and most floors, are single-gender.
Common bathroom and shower facilities
are located on cach floor. Where floors are
coed, separate facilities are provided. The
meal plan is mandatory. Other fucilities
within the residence hall include a per-
sonal computer kaboratory equipped with
IBM personal computers and a4 multipur-
pose game room with pool table, vending,
machines and television. Dining room and
coin-operated laundry facilitics are conve-
niently tocated on the premiscs.

In fali 2002, the first residence hall on
the Braokiyn campus opens. The Donald
F. and Mildred Topp Othmer Residence
Hall will be an [8-story building. housing
404 students in 100 four-student suites
with kitcheneites and datu, voice and cabic
welevision ports for every student. The build-
ing will in¢lude student lounges, siudy
rooms, laundry fuctlities, health offices and
storage space. A professionat housing staft,
made up of a full-time director and an assis-
tant director, eraduate student resident assis-
tants und sccurity personnel. will supervise
the students and building 24 houors a day.

CAMPUS LIFE AND SUPPORTING SERVICES

CAMPUS HOUSING
REQUIREMENTS

All resident students are reguired to have
a Health Examination Form completed by
their physician certitying their good health,
Additionally. resident students must have
medical insurimee coverage,

OFF-CAMTPUS HOUSING
OPPORTUNITIES

Students interested in off-campus housing
may take advantage of announcements
made available through the oft-campus
housing postings on butletin boards at each
campus. An off-campus housing fact sheet
is avatlable for the Brookiyn campus.

For more information, contact the Office
of Student Adfairs af 718/260-3137.

UNIVERSITY CODE OF CONDUCT

The Eniversity Code of Conduct is dis-
tributed regularly to all students by the
Ottice of Student Developiment. This doc-
unient gives notice of prohibited behavior
und outlines the procedures to be followed
in the event of a breach of this code. This
document is dedicated to the protection
and promotion of the academic enterprise.

To ohtain a copy of the Cade of Conduct,
comtact the Office of Stadent Development
a 718/260-3800.
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The course of studies at Polvtechnic is aca-
demically rigorous and intellectually chal-
lenging: theretore. admission to Polytechnic
15 highly competitive. Candidates for admis-
sSlon o graduate programs are evaluated
by the department to which they apply.
Students sceking admisston to the under-
sraduate programs are evaluated by the
professional staft of the Office of
Admissions according W eriteria estab-
fished by the dean of admissions and the
University's Undergraduate Enrolliment
Council.

GRADUATE

To be elizible tor admission as a graduate
student. an applicant must first hold a bach-
clors degree from an institwtion aeeept-
able 1o Polviechnic, Attention will he given
10 listings by the Accreditation Board for
Engincering and Technology. the American
Chemical Soctety, the Computer Science
Accreditation Board and the various
regional acerediting associations. An appli-
cunt applying to a graduate program in an
arca of study different from the under-
araduate tield in which a bachelor's degree
o ity nternational equivalent was camed
must anticipate the need to take additional
courses for which graduate credit inay not
he given. (See “Conditional Status.”)

The previous program of study must be
acceptable. i guality and guandty, w
Pulytechnic, Reprints of published articles.
copics ol scientific patents. photostats of
professional reports aind other evidence of
superior attaimment and aptiude for grad-
tate siudy and rescarch are welcomed.,

Graduate admission information ca be
obtained from the Otfice of Graduate
Adunssions. Polyiechnie University, Six
MetroTech Center. Brookiyn, New York
11200, 718/260-3200 or online m
wws poly.cdufadimissions.

ADMISSIONS

ADMISSIONS PROCEDURES

inaddition to the application form and fee.
an applicant must have transeripts of any
previous undergraduate (and graduate)
records sent directly to the Office of
Graduate Admissions. An application
should be supported by letters of recom-
mendation from persons qualified to com-
meni on the applicant s aptitude for graduate
study and research, and stundurdized admis-
ston test results where required. Action on
an apphication will be taken as soon as pos-
sible after all supporting docwiments have
bueen recerved.

EXAMINATIONS

The Graduate Record Examination {GRE)
or Graduate Management Admission Test
{GMAT ¥ is required for admission Lo some
graduate programs. Consult the depart-
miental section of this catalog lor specific
requiremients about the degree program to
which you are applying.

Information about GRE and GMAT
may be obtained from The Educational
Testing Service, 20 Nassau Street,
Princeton. New Jersey 08541

INTERNATIONAL APPLICANTS

An international student must complete an
application for adiission by May 1 (fall
admission). October 15 (spning admission)
or March | {summer admission} 1o be
reviewed for the term requested. Late apph-
cations or an incomplete file will delay
review and perhaps entrance by at least
one term.

The Test of English as a Foreign
Language {TOEFL). adntnistered by the
Education: Testing Service. is required of
all intermational applicants who have eurned
a bachelor's degree from an institution in a
non-Enelish speaking country and/or speak
English as a second language. The Test of
Spoken English (TS is required of all
teaching fellowship applicants from non-
English speaking countrics.

Certification of ability 1o mect financial
obligations is also required.

STATLUS

Within the full-ime and part-time classi-
fications of graduate admission are four
status groups: regular. conditional, provi-
sional and special. A change in status from
conditional to regular should be applied
for when the conditions of admission are
satisfied. A spectal or provisional student
must fie an apphication for graduate admis-
ston with the Office of Graduate
Admissions.

Regular Status

A graduate degree or centificate applicant
who is adequately prepared to begin the pro-
gram applied for is assigned regular admis-
sion status upen the recommendation of the
major department’s faculty.

Conditional Status

A graduate degree or certificate applicant
wha is required to demonstrate additional
ability to pursue the program applied for is
assigned conditonal status. Conditions
may include intreductory level or under-
graduate courses, or attainment of a spec-
ified grade-point average.

Provisional Status

A praduate degree apphicant whose file 1s
lacking documents necessary for acade-
mic evaluation may be permitted 10 regis-
ter for one semester with provisional status,
The applicant must provide all required
adinission documents to the Office of
Graduate Admissions before the sixth week
ot the semester. If the applicant Is not
accepted for admission. the semiester can be
completed or a withdrawal with full refund
may be requested. Subsequent registration
will not be permitied.

Special Status

An individual requesting permission (o
register for one or two courses in a specific
semester is asstgned speciat admission sta-
tus. A formal application for admission
may or may not have been filed with the
Otfice of Graduate Admissions, Included
in this status are individuals who want (o
take courses for professional advancement



or personal development. but who do not
want o carn a degree: and part-time degree
applicants with incomplete admission files.
A maximum of 6 uniis or (W COUFses may
be taken in one semester and no more than
9 units of three courses may be applhied to
a Polviechnic degree program. 1f such
courses are applied toward a degree. they
are considered as having been taken “inres-
idence™ ai Polytechnic. A speetal student
application must be filed each semester
the individual remains in this status,
Permission 1o take courses as a special stu-
dent docs not imply admission o a degree
progran. Speciad {rraduate students must
hold a bachelor’s degree from an institution
acceptable to Polytechnic, Proof” of that
degree may be required.

Readmission

Part-time students who last attended
Polviechnic within a one-year period before
the semesier in which they seek to he read-
miticd need no formal readmission and are
automatically permitied o register. Part-
time students who have not aitended within
the past year must file an application for
readmission. which is availahle from the
Office of Graduate Admassions.

Fuii-timie students who want to interrupt
their studies must request a leave of absence
for a specified period of time, usually not
exceeding one year. Such requests, when
approned by the Oftice of Academic Afluirs
and the Office of International Studentis

and Scholars, will constitute assurance of

readmission 1o the degree program from
which the leave was taken. Students must

apply lor readmussion when the penod of
absence exceeds the approved leave of

absence.

EARLY GRADUATE ADMISSION

A Polytechmic undergraduate student who
is within 18 credits of completing a BS
degree and meets all criteria for graduate
admission miay apply for adnnssion o grad-

uate study in a given department. It

accepied. the student will pursue 1wo
degrees simultancously. taking both grad-
uatc and undergraduate courses for no
longer than one year. Graduaie courses
tuken during that year that do not satisty
undergraduate degree requirements are
counted wward the master’s degree pro-
gram. and the grades are recorded on the
gradoate transeript. A fonnal application for
sraduate admission must be filed through
the Ofttice of Graduate Admissions.

UNDERGRADUATE

THE APPLICATION PROCESS
Application materials and intormation
about undergraduate admissions may be
obtained by contacung the Office of
Undergraduate Admissions:

OfTice of Undergraduate Admissions
Pulytechnic Umversity

Six MetroTech Center

Brooklyn. NY 11201

Tel: TI8260-3100

Fax 718/260-3446

E-mail: admitime @ poly.cdu

Web. www poly.edu/admissions

Undereruduate applicants should complete
the application for adinission and forward
it to the Office of Admissions with cither
the non-retundable application fee or a fee
waiver request form. Applicants should
request that their secondary school and/or
college forward official copies of tran-
scripis o the Polytechnie Office of
Admissions. All freshimen applicants and
transfer apphicants with less than two comn-
plete years of college are required to sub-
niit kest scores of the Scholastic Assessment
Test {SAT1} or the American College
Testing Program (ACT).

Polytechnic’s adnnssion process oper-
ates on arolling hasis: however, applicants
are encouraged to apply early. Preference
will be given to applicants who submit all
of their documents according to the fol-
lowing timetable:

Full-time undergraduate study
Noveniber | — for the spring semester
February t — for the [all semester

Candidates for freshman adimission o the
fall terrn who submit their applications and
all of their documents before January 15
will receive a decision by February T
Ireshnman candidates for the fall termy who
apply after February 1 will receive an
admussion decision within two weeks aller
submission of all documents. Admission of
fall treshman applicants who apply after
February ¥ depends upon space availabil-
ity at that time.

The preceding timetable does not apply
o international applicants, Because of the
extra timie reguired o process applications
from abroad. consideration will not be
given to applications received after
December 1 tor the spring semester. nor
after June T for the fali semester. All offi-
cial records. together with notarized truns-
lations, must also be received by these

ADMISSIONS

dates. (See “Admission as an International
Student™ for additiona] intormation

If accepted for admission. applicants
should subinit an enroiliment deposit of
8250 i order to reseeve o pluce in the enier-
ing class. This deposit s applicd to taition
and fees for the first semesier and i not
refundable afier May | for the sumuner or
[l semester, nor after January | for the
Spring semester.

Applicants accepted for the fall semes-
ter may begin their studies i the summer
session. Polytechnic offers two summer
sessions 10 ketp students whe wish o aocel-
erate or supplement their studies.

THE EARLY ADMISSION PLAN

On occasion, Polytechnic offers carly
admission o outstanding high school
Jumors, Programs can be wrangad so that
these students simubtaneously satisty high
school reguirements while completing their
freshman year of cotlege. Candidutes for
this program must conplete the required
entrance examinalions in their jumor year
of high school and must present with their
application a letter from their principal
stating the secondary school's approsal.

ADMISSION AS A FRESHMAN
Requirements

Applicants for admission as freshimen are
required (o take the Scholastic Assessiment
Test{SAT1). The American College Testing
(ACT} Program may substitute the SATI.
Students who are admitted to Polyiechaic
and plan on corolting are reguoired 1o take
two placement examinations prior to reg-
istration. The preferred secondary school
course of study s

Course Years
English 4
TForeign Language 2
Science 4

{Chemisiry is regutived and
plivsices iy sirengly recommended )
Mathemuitics 4
{Sequential 1, 1, HI,

precafeuatus, cafeafs)

Social Studies 3
Electives

I

This course of study is vnly a divective,
not an absotute requiremient. The primary
concern of the members of the Comnutice
on Admissions is o deternine an appli-
cant’s potential for suceess st the Univeraiy.
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Interviews and Campus Tours
Prospective students are strongly encour-
aged to visit the campus. Arrangements
can he made by calling the Office of
Admissions at 716/260-3100. If arrange-
ments are made 1n advance, prospective
students are welcome to have an interview
with a rnember of the admissions staff dur-
ing their visit 1o Polytechnic.

Freshman Admission with

Advanced Standing

Freshmen may receive advanced standing
with colleze credit at Polytechnic by scor-
ing excepaonally well on the Advanced
Placement Examinations given by the
College Board. Sirnilar consideration wil
be given Lo those with exceptionally good
scores on the Higher Level of the
[nternational Baccalaureate Exam, the
French Baccalaureate or General Certiticate
Exam A level.

Specitic requirements for administer-
ing college credit, for the Advanced
Placement and the Iaternational
Baccalaureate Exam, French Baccalaureate
or General Centificate Exam A levels, ete.,
vary trom department to department.
Students are required to take a placernent
exam in order 1o determine their freshman
course selection.

ADMISSION UNDER THE
HIGHER EDUCATION
OPPORTUNITY PROGRAM

The Higher Education Opportunity
Prograin (HEQP) provides educational
opportunity o economically and educa-
tionally disadvantaged students of New
York. Economic eligibility 15 based on New
York State guidelines. which consider fam-
ity size, family members who are students
and tamily income.

Freshmen entering HEOP are required to
take six weeks of remedial work during the
swamer prior to beginning the freshman
year, 10 make up prerequisites and courses
in which weakness is shown. Freshmen are
admitted 1o this program in the fall only.

Transfer students may enter HEOP pro-
vided there is space available. Only stu-
dents coming from shmilar programs
approved by the HEOP central office are eli-
gible to transfer into HEOP

For turther infornation, contact the office
of HEOP at 718/260-3370 or consult Part
3 of this catalog,
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ADMISSION AS AN
INTERNATIONAL STUDENT
International students must ineet four basic

criteria for admission {0 Polytechnic and be
in receipt of a valid 1-20 or IAP-66:

* Academic credentials {grades, centifi-
cates, degrees) must be assessed as suit-
able for entry to the appropriate
University program.

+ The Test of English as a Foreign
Language (TOEFLY) is required of all
students whose native language is not
English.

* The Polytechnic Declaration and
Cerification of Finances (Affidavit of
Support) must be signed and accompa-
nied by a bank statement signed by a
bank official.

+  Students holding F-1 or J-1 visas must
entoll as full-time students.

If transfer credit is desired, candidates must
include catalog or syllabus deseriptions of
courses completed. English ranslation must
be provided where necessary. An officiul
transfer credit evaluation wiil be done when
the student arrives at Polytechnic and meets
with 2 member of the admissions staff and
a departmental adviser,

ADMISSION AS A

TRANSFER STUDENT

Polytechnic welcomes transfer students
from accredited colleges and universities,
provided they have maintained a strong
academic record. Students who have not
completed two years of college work should
submit official franscripts of previous col-
lege and high school grades, and SAT! or
ACT scores. Students who have compieted
two or more years of college need only
subinit official college transcripts.

If accepted, transfer students should
meet with a member of the admissions
staff and a departmental adviser to deter-
mine which credits are transferable.
Students are required to submit their col-
lege catalog describing courses under con-
sideration for transfer credit.

Transfer credits will be evaluated prior
to the end of the first semester the transfer
student is enrolied at the University. Core
courscs are evaluated by the Office of
Admissions. Upper level courses are eval-
uated by individual major and technieal
acadernic departments.

Transfer credit i1s awarded on the basis of
current standards and curriculum.
Therefore. it is possible that credits
Polytechnic had previously awarded for
courses taken at other universities may no
longer be granted at this time. Transfer
credit will not be considered for any course
with less than a C grade. Any student who
completes a course in residence at
Polytechnic for which transfer credit has
already been granted will automaticaily
forteit the transfer credit for that cousse.

In certain instances, course reguire-
ments may be waived for students whe
demonstrate sufticient knowledge of a spe-
cific course content through either oral or
written cxaminations given by the appro-
priate department. When course require-
ments are waived, the student will not
receive credit for the course, hut must sub-
stitute 2 more advanced course to satisfy the
degree requirement,

The grades for transfer coorses are not
included in the computation of the
Polytechnic grade-point average. New trans-
fer students may be admitted on a part-
time or full-titne basis and may be required
to take placement cxaminations in writing
and/or math.

The minimum residence requirement
for transfer students who wish to qualify for
a Polytechnic bachelors degree is 34 semes-
ter hours in approved upper-division sub-
jects taken at Polytechnic,

ADMISSION AS A
PART-TIME STUDENT

Students secking a bachelor’s degree may
enroll on a part-time basis (11 credits or
less). Part-time undergraduate students
should be aware that it is not possibie to
complete a bachelor’s degree progrum by
attending only evening courses.

Regulations concerning subject require-
ments and admissions procedures are given
m the section “Admission as a Freshman.”

Following notification of scceptance.
students are told when to contact the adviser
of their major depaniment. [n some cases,
this may be accomplished during registra-
1301,



SPECIAL AND

VISITING STUDENTS

Undereraduate students may also register
tor 3 maximum of two courses per semes-
ter on a non-degree basis. Application for
admission under this special status may be
coinpleted during registration. A special
non-degree status satisfies the needs of:

« Applicants for graduate admission seek-
ing courses to satisfy undergraduate or
prerequisite deficiencies

+ Students seeking specific courses

+ Students seeking specialized proficiency
in a najor area of knowledge

+  Siudents from other colleges wishing to
transfer credit buck to their college

Courses laken on a non-degree basis are not
automatically appiied to a degree program.
Some courses, however. may be applied to
a degree program with the approval of a
depantmental adviser. Students may enroll
in up to 9 credits as a special student before
formal admission Is reguired.

ADMISSIONS

READMISSION

Polytechnic students who have not been in
attendance for one semester or more and
have not been granted an approved leave of
absence {sce “Leave of Absence™) are
required to apply for readmission through
the Office of Admissions. Students who
have been academically disqualified mast
apply for readmussion through the Office of
Admissions. Students applying for read-
mission are expected (o state their reasons
for leaving the Universily and explain why
they want to return. They must alse submit
with their application for readimission ofh-
cial transcripts of college-level courses
taken during this period of absence from
Polytechnic.



GRADUATE
GRADUATE FELLOWSHIPS

Fellowships are avinlable for study leading
o master's and PhD degrees i engineer-
g and science. They are awarded through
the department in which applicants are
enrolled. or 1w which they have applied.
Entering students apply for a fellowship by
completing the appropriate gquestion on the
Application for Graduate Admission form.
Continuing students should consuli therr
academic departiment.

Research Fellowships

Students receiving research fellowships are
assigned to research that fulfills the thesis
requirement of the graduate cwrmiculum in
which they matriculate. They receive aliv-
ing allowance and remitied tition, Fellows
must be registered as tull-ime stodents
taking 12 or more units per semester. which
may nclude their thesis, Typicaily, fund-
ing comes from grants and contracts that
faculty have secured from government
agenvies or industey. [n these cases. the
student’s research s also reported o the
funding agency or company as part of the
erant or contract requiremients.

University Scholars

University Scholars participate half time
throughout the academic vear in assign-
racnts [rom the department in which they
matriculaie. They recetve a living allowance
and up to 12 credits of wition scholarship.
Scholars must be registered as full-time
students aking 12 or more units per semes-
ter. which may include their thesis, Students
working toward o PhID must also complete
the thests requirement of the department and
Liniversity,

Special Fellowships

Individual departiments admimster special
fellowships sponsored by industry and
foundations, cach with its own conditions.
tfor students in the department. Contact
departmental offices for intormation on
special fellowships.
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REDUCED TUITION PROGRANM
FOR HIGH SCHOOL AND TWO-
YEAR COMMUNITY COLLEGE
TEACHERS

A reduced ttion program is offered for
full-time high school and two-year com-
munity college teachers o encourage their
pursuit of graduate studies at Polytechnic.
The progrm provides a one-haif tuition
reduction for graduate courses taken at any
campus. Degree candidates and special
students are eligible.

Prospective students must submit to the
Office of Admissions written verification
of employiment as a full-time high school
or colege teacher, sighed by the department
head and an officer of the applicant’™s insti-
tution. Svbstizute, part-time. adjunct or
iemporary appoiniments are not vahd. Only
those holding tull-time. permanent teach-
ing appointments in a public or private sec-
ondary school or accredited two-vear
community college located in the New
York metropotitan arca are eligible to par-
ticipate n this program.

This policy is not retroactive, and stu-
dents may not participate in more than one
tuttion reduclion or remission progran,
This policy 15 subject to annual review,

GRADUATE TUITION
ASSISTANCE PROGRAN (TAP)
Graduate Tuition Assistance Program
(TAPY 1s an entitlement grant program
administered annuaily by the New York
State Higher Lducation Services
Corporation (NYSHESC).

Eligible students must { 1) be New York
State residents and ULS. citizens or eligible
noncitizens, (2 enroll full-tine as & matric-
ulated student and (3} meet income require-
ments estublished by New York State.

The award amount depends upon the
tuition charge and net taxable income.
Students may receive TAP for eight semes-
ters of graduate studies. Applicants must
apply annually to NYSHESC using the
TAP Student Payment Application,
Applications are available in the Ottice of
Financial Aid and must be submitted prior
to the May i deadline during the award year.
TAP recipients will receive an award cer-
tficate from NYSHESC.

FEDERAIL SURBSIDIZED
STAFFORD LL.OAN

Graduate students may apply tor a Federal
Subsidized Stattord Loan for $8,500 per
academic vear. The interest rate is an annual
variable rate based on a 9 1-day T-hill plus
2.3 percent with 2 cap of 8.25 percent.
Eligible students must {13 be U.S. citizens
or cligible noncitizens, (2) enroll tor at
least 6 credits per semester and matriculate,
¢33 make satistactory academic progress and
¢4y demonstrate financial need. Al appli-
cants must complete a Free Application
for Federal Student Ald (FAFSA) to deter-
mine need. Al interest and principle pay-
ments are deterred as long as the student is
enrolled for at least 6 credits per semester,
Repayment hegins six months after grad-
uating or withdrawal from school.
Immediate repayment is required 1f the
borrower s envolled less than hall time.
Contact the Offtee of Financial Aid regard-
ing the apphication process.

FEDERAL UNSUBSIDIZED
STAFFORD LOAN

The Federal Unsuhsidized Stattord Loan is
open 1o students who do not qualify for the
above Federal Subsidized Statford Loan,
The same terms. conditions. annual bor-
rowing limits and interest rates apply. In
addition, graduate students may borrow un
additional $10.000 annually. The one excep-
tion is that the borrower is responsible for
interest that accrues while enrolled in school
and during the six-month grace period.
Contact the Ottice of Financial Aid regard-
ing the application process.



UNDERGRADUATE

Pelytechnic University administers a broad
range of scholarship and finuncial wid pro-
grams designed to assist students in pur-
suing their educational goals. To meet the
total cost of educalion, students may draw
upen such available sources as student
income. family income. University grants,
and federal and state funding.

Alt financial aid is limited to the need
of the student as determined by the federal
govermment. Students receiving financial
assistance from Polytechnic must notify
the director of financtal ard of all scholar-
ships. loans and other forms of educational
assistance from sources other than those

directly administered by the Oftfice of

Financial Aid. The following are three basic
types of financial aid:

1. Scholarships and grants: funds awarded
to students based on academic ability and
finuncial need and that do not require repay-
ment.

2. Loans: specific sums awarded to students
with repayment conditions. Education loans
generally have low interest rates with
extended repayment terms.

3. Employment: pari-time and summer
johs cither on- or off-campus.

Approximately 90 percent of Polytechnic’s
undergraduate students receive aid includ-
ing scholarships, grants, work-study jobs
and student loans,

Applying for Financial Aid
Incosning freshmen should file a Free
Application for [Federal Student Aid
{FAFSA} during the month of January.
{Later applications will be considered on
a rolling basis as funds are available.)
Transfer students should file w FAFSA
hy May 1. or as soon us possible thereatter.

Renewing Financial Aid
All currently enrolled students must re-
apply for finzncial aid annually by com-
pleting the Free Application for Federal
Student Aid (FAFSA) in March for the
upcoming academic year.
There are four methads for completing
the FAFSA as foliows:
«  Complete the FAFSA via the Internet by
using “FAFSA on the Web™ at
www.tafsaed.gov.

*  Complete the FAFSA electronically by
using “FAFSA Express” software,
which may be downloaded from the
LS. Department of Education at
www.ed. govigoviotfices/OSFAPA-
denisfapply/texpress.html.

+ Complete the paper Renewal FAFSA,
which is mailed directly to all students
who applied for tederal aid in the pre-
VIOUs year.

* Complete a paper FAFSA application
snd maal it direcily o the Federal Student
Aid Programs. Puper applications are
available at the Otfice of Financial Aid.

Before sending an application, students
should make sure that they complete ail
required sections of the form. ncluding
the following:

+ For the FAFSA und Renewal FAFSA.
students and thelr parents (i applicable)
must sign the application.

» ForTAFSA onlthe Web™ and “FAFS A
Express.” students must download the
signature page. sign wid submit to the
U.S. Depariment of Education.

+ Enter Polytechnie University's federal
schoot code (Q02796). along with res-
dency status for the upcoming acade-
mic year (ON-campus, commuter. 1. k.

» Include state residency information.
This infonmadion is required (o apply for
the New York State Tuition Assislance
Program (TAPY,

Contact the Office of Financial Aid for the
filing deadline date and for addinonal ques-
tons,

FEDERAL CAMPUS-BASED
PROGRAMS

Students eligibie for one of the federal
campus-based programs must (1) show
need. {21 be corolled at feast halt time {the
equivalent of at least 6 credits per semes-
teryand €3y he cither 118, citizens or cligi-
ble nongitizens.

To apply for any of these programs, stu-
dents must have been accepted to
Polytechnic and have filed a FAFSA. The
Office of Financial Aid determines the
awands,

Toreontinue i receive an award, students
must make satistactony academic progress,
prowide the Otfice of Financial Aid with ail
requested documents and report any
changes in their finuncial situation annvally.

FINANCIAL AID

Federal Supplemental Education
Opportunity Grant {SEOQG)

The Federal Supplemental Education
Opportunity Grant {tSEOG) 1~ awarded to
undergraduates with exceptional linancia
need. Qualitied applicants receive between
S5O0 and 820K per year. Usually. the
award will continue to be offered for Tour
vears. but it is based upon financial need.

Federal Perkins Loans {formerly
National Defense Student Loans,
NDSL}

Federal Perkins Loans are fow-interest
(5 pereent) and available through the Office
of Financial Aid. Thev are awarded as pant
of a financial md package. with a range of
S300 w0 52,000 per academic year and lim-
itedd 1o S4.500 Tor the first two vears of col-
lege study. Total undergraduate Perkins
Eoans may not exceed $9.000,

The repayiment perod and mterest for
Perkins Loans do not begin until nine
moiiths after students complete their stad-
ies. [nterest of' 5 pereent por year is charged
during the repayment period. Repayment
begins mne months after termination of
tuil- or half-hme study and may continue
over a 10-year peried. Terms tor deter-
ment of payment and cancellation of the
loan are found m the Perkins Toan
Promussory Note.

Federal Work-5tudy Program

The Federal Work-Study Program provides
par-time jobs for undergraduate students
toy help meet college-related expenses. The
Ottice of Finuncial Aid Employment detes-
mines eligibility. The Office of Career
Services arranges the work schedules.

At Polytechnic. the average Federal
work-study award is 82,000 per academie
vear and may be higher depending upon
financial need. Jubs are arrunged on-cam-
pus, along with communily service oppor-
unitics. Most asstgriments averape 15 hours
per week, und the work schedule is adjusted
to the student’s and the cmplover’s needs.
The hourly rate varies depending on the
position. Students are paid hiweckly,

FEDERAL AND STATE
SPONSORED PROGRANMS

Federal Pell Grants

The Federad Pell Grant s a need-based
program. Awards are determined by the
U.S. Department of Education according to
an chethility index and by the level of
appropnations avatlable. Grants arc for
stuely Teanding 10 a first bachelor’s degree and

47



FINANCIAL AID

are usually the fivst component of all finan-
cial aid packages.

Eligible swadents must (1 be U.S. citi-
zens o permanent residents, (2) make sat-
stactory academic progress, (3) enrod] at
least Balf time (the cquivalent ol 6 credits
per semester) and (3) meet federal income
requirements,

Students apply tor the Federal Pell Grant
by completing a FAFSA. Students applying
for tinancial aid af Polytechnic {including the
Stattord Loan) are required o apply for a
Federal Pell Grant. Swudents must file an
application hy May 1 for the cument acad-
CHLIC YOar

Tuition Assistance Program (TAP)

The Tuition Assistance Program (TAP)
attempts o mininize the ditference in cost
normally found between New Yorks pub-
lie and independent collezes so that students
are able to make their choice based on pro-
eram characteristies alone and not the dif-
Terence in cost.

The amount of a TAP award depends on
level of study. tuttion charge and net taxable
iconte, {This income is adjusted o reflect
other family members enrolled tull-time in
post-secendary study.)

Ehgible students musi ¢1) be New York
State residents and US. citivens or per-
manent residents, (2 enroll full-time af an
approved New York State post-secondary
institution. (3} meet income reguirements
established by New York State and (4)
complete o TAP application by May I fir
the current academic year.

To apply for a TAP award, studenis
should complete an Dxpress TAP
Application (ETA). The ETA will be pre-
printed and mailed directly to siwdents once
they huse completed a FAFSA,

i Polviechnie Universitys name does
not appear on the TAP certificate. use the
NYSHESC Web site af www hese.com Lo
update vour stale schoo] _code to
Polytechnic University 0610,

To continge 10 receive TAP henefits.
students must demonsirite satisfactony aco-
dente progress: the standurds are listed in
the “Academic Policies™ seenion of this
calalog and are available in the Otfice of
Finuncial Aad. AN TAP recipients must
achieve a 2.0 cumulative GPA after the
completion of four full-time semesters of
stucly, Students may apply for 2 one-time
waiver of geadenic progress requirements:
however, waivers are granted only uader
extraordinary circnmstances. Costact the
Otflice of Finoncial Aid for additional infor-
madion.
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Aid for Part-Time Study (APTS)

The Aid for Pari-Time Study {(APTS)
Program provides stale grants to less than
full-time students.

Eligible students must 41} be working
toward an undergraduate degree as a pan-
time staddent. {23 be in good academic stand-
ing. (3} be aresident of New York State, {4
be eithey o U.S. citizen, permanent resident
alien or refugee. (5) not have used up TAP
or other New York State student financial
aid ehigibility for [ull-time study and (6}
gualify under the New York State-
mandated income requirements.

To apply. students should file an appli-
cation with the Otfice of Financial Aid no
fater than the second week of classes tor
the current semester. Students inust apply
annually,

¥ietnam Veterans Tuition Awards

(VY TA} Supplement

The Vietnam Veterans Tuition Award 1s an
cntitlenent program, Eligible applicants
must (1) be residents of New York State
since April 20, 1984, or atthe tme of entry
mto service and resumption of residency by
September 1, 1988: {2} have served in the
LS. Armed TForces in Indochina between
January . 1963, and May 1. 1975:(3) be
honorably or rnedically discharged from the
LS. Armed Forces: (4) enroll in an
approved undergraduate program in a
degree-granting institution in New York
State: and (5) apply for TAP and Pell Grant
awards. There are no income restrictions
comnected with this program.

YVTA provides up to 3506 per semes-
ter (full-time atendancey or S250 per semes-
ter (part-time attendance). If students receive
a TAP award. the conthined awards cannot
be greater than tution and the TAP award
will be reduced aceordingly. VVTA is avail-
able for up to eight semesiers (four years)
or 10 semesters (five years) of undergrad-
uate study # programs specifically require
five years of full-time study and double
the amount of time for part-time study.

To apply. students should complete an
applicanon and other materials avalable at
the Office of Financial Atd or any Veterans
Ottice or by writing to the New York State
Higher Education Services Corporation,
VVTA. Albany. New York, 12255, Part-
time studenis must file an apphication by
May |. Fuil-tme students must submit
both Vietnam Veterans Tuition Supplemenis
and the Student Payment Applications
{TAP Application) by May 1,

Students must reapply each year.

Higher Education Opportunity
Program (HEOP}

HEOP is sponsored by New York State
and Polytechnic for entering freshmen who
meet special academnic and economic cri-
leria. All inguiries are handled directly
through the Office of HEOP. Consult the
“Admissions” section and Part 4 of this
catalog for more information.

UNIVERSITY SCHOLARSHIPS
AND GRANTS

Polytechnic awards scholurships to tresh-
men and transier students with strong aca-
demic backgrounds for full-time study (12
credit hours per semester). Swdents apply
directly to the Office of Admussions through
the application for adnission. Awards range
up to full tuition, Scholars must maintain
a 2.5 or 3.0 cumulative GPA (depending on
the award) and apply for Pell and TAP.
Polytechnic awards the following schol-
arships:
Board of Trustees Scholarships
Awarded 1o academically superior tresh-
men. Scholarship amounts are equal to full
tuition. less any outside aid for which stu-
dents are eligible. Scholars must inaintain
a 3.0 cumulative GPA and apply for Pelt and
TAP, This award does not cover graduate
study.

Geiger/Fialkov Scholarships

Awarded o superior freshmen majoring
I engineering or computer science.
Scholarship amounts are equat to full tition
less any outside aid for which the students
are eligible. Scholars must maintain a 3.0
cumuiative GPA and apply for Pell and
TAP, This award is for undergraduate study
only,

Dean of Engineering Scholarships
One scholarship of $10.000 awarded per
year to a student with superior academic
credentials in each of the following engin-
eering disciplines: acrospacc engineering.
chenncal engineering. civil engineering.
computer science, efectrical engineering,
industrial engineering. mechanical engin-
eering and metallurgical engincering.
Scholars must maintain a 2.5 cumula-
tive GPA and apply for Pell and TAP.
Eligible students must complete a sepa-
rale application form for this scholarship,
available from the Office of Adinissions.



High School Principal’s Scholarship
High school principals in the New York
metropolitan region are invited to nominate
their outstanding graduates for a scholar-
ship of $1G,000 per vear. A Scholarship
Committee selects recipients from among
nominees, Scholars must maintain a 2.5
cumulative GPA and appty for Pell and
TAP Application forms are available n
the student’s high school and from the
Office of Admissions.

PROMISE Scholarships

Awarded in varying amounts, based upon
need and scholastic achievernent, to students
who participated in the Center for Youth in
Engincering and Scicnce (YES Center)
while in high school. or to other graduates
ot participating high schools, No award
tnay he greater than the ainount of tition
less any other aid for which students may
be eligible. Scholars must maintaina 3.0 or
2.5 cumulative GPA {(depending upon the
amount of the award} and apply for Pell and
TAP. No separate application is required.

Outstanding Transfer Scholarships

Awarded to superior transfer siudents with
a 3.0 GPA. The award amounts vary
depending upon the GPA of the student.
Scholars must maintain a 2.5 cumulative
GPA. enroll full-time and apply for Pell and
TAP. No separate application 1s required.

Polytechnic Grants

Awarded to disadvantaged students on a
need hasis. Students upply directly to the
Office of Financial Aid by compieting a
FAFSA.

National Society of Professional
Engineers Scholarship (NSPE)
Awarded to acadernically superior freshmen
majoring inengineering. Awards are deter-
mined by NSPE and range up to $1.500.
Scholars must maintain a 2.5 cumulative
GPA.

CORPORATE AND INDIVIDUALLY
SPONSORED SCHOLARSHIPS

Polytechnic Schoiarships are established
through the generosity of sponsors. Students
are notificd if their particular scholarship
is corporate or individuaily donated.

The following is alist of current schol-
arships at Polytechnic:

Benjanin Adler Memeorial Scholarship
Sidney G. Albert Scholarship
Alden Challenge Scholarship
Anthony Alonzo Scholarship

Alumin Scholarship

Joseph M. Amendolara Scholarship

Donald J. Amoruso Scholarship

George Bachman Scholarship

Paul C. Bauerle Memorial Scholarship

Michael Beltran Scholarship

Orrin Dodge Berry Scholarship

Eugene Blank Scholarship

Blecker/Hinden Scholarship

Board of Trustees Scholarship

Joseph Boinmarito Scholarship

R. Brown Scholarship

Joseph Bucich Scholarship

Dr. George Bugliarello Scholarship

Salvatore E. Cannizzaro Scholarship

L. F. Case Foundation Scholarship

David and Cecilia Chang Scholarship

1. B. Chittenden Schotarship

The Claessens Family Scholarship

Arthur Clapp Scholarship

Philip Clark Scholarship

Class of 1942 Scholarship

Class of 1944 Scholarship

Samuel and Grace B. Cohen Scholarship

Davis/Durborow/Brerly Scholarship Fund

DeWitt Scholarship

Willtard H. Dickinson Scholarship

Peter Dollard Scholarship

Aagron and Simcha Duhitzky Scholarship

W. E. Duryea Scholarship

A. 5. Dwight Schelarship

Eirnich/Morawetz Scholarship

Burton Erickson Scholarship

Bemard Farkas Scholarship

I. W. Fay Scholarship

I. Robert Fisher Scholarship

Harold and Martha Forstrom Scholarship

Sidney Friend Scholarship

Geiger-Fiatkov Scholarship

Roger Gilmont Scholarship

Dr. Anthony B. Gilordano Scholarship

Gordon Gould Scholarship

James D. Graham Scholarship

Ying Chavas Greene Scholarship

Francis and Mildred Hallenbeck Foundation
Scholarship

William Randolph Hearst Scholarship

Alfred Helwig Scholarship

Herbert Henkel Scholarship

HTI Scholarship

F. M. Jabara Scholarship

Jephson Educational Trust Sebolarship

Dr. Peter Kabasakalian Scholarship

Susan Kamen Scholarship

Jacob Kaptan Scholarship

Ade Howe Kend Scholarship

Nathan Kleinman Scholarship

Ping Ku Schelarship

Eugene R, Kulka Scholarship

John F. Kune Scholarship

FINANCIAL AID

Dr. Irving Kuntz Scholarship

Dorothy Lemelsen Scholarship

Litton Industries Scholarship

Lockheed Martin Scholarship

Helen T. Lowe Scholarship

Lyons Scholarship

Maggio Scholarship

P. R. Mallory Memonal Scholarship

Raymond Mauro Scholarship

Steven J. Meoli Memorial Scholarship

D>r. Herben Morawetz Scholarship

Cotonel Frank Mott Scholarship

Bonnie Nagler Scholarship

NEC Scholarship (in Dr. Sekimoto's honor)

William Nichols Scholarship

Nippon Electric Scholarship

Stanley Nisenson Memorial Scholarship

Nordheimer Scholarship

Theodore Nowak Scholarship

NSC-Eddie Mitchell Scholarship

NSS-Hughes Aircraft Co. Scholarship

Dr. John C. Olsen Scholarship

Lilyan and Milton Oran Scholarship

Ruth and Richard Orford Scholarship

[3r. Donald Othmer Scholarship

PamAmSat Scholarship

Donald Pascal Scholarship

Rajendra Pau! Schotarship

George S. Pearson Scholarship

Polytechnic 100 Scholarship

Polytechnic Fellows Scholarship

PROMISE Scholarship

Radie Club Schotarship

Bengt G. Ranby Scholarship

Dr. Julian R. Reasenberg Memorial
Scholarship

Steven M. Rittve Scholarship

Julian Rogoff Scholarship

Nicholas and Angelica Romanelli
Scholarship

Myron Rosenthal Scholarship

Samuel Ruben Scholarship

Sidney J. Rubin Scholarship

Richard and Emily Sbaschnig Scholarship

Dr. John P. Schaefer Scholarship

Edward C. Schmidt Scholarship

Paul J. Schwanenflugel Scholarship

Mitsuzo Shida Scholarship

Silleck Family Scholarship

Skeist Scholarship

Frank R. and Emily E. Stammer
Scholarship

Michae! Stock Scholarship

William Stolze Scholarship

Solon Summerfield Foundation Scholarship

Wai Nam Tam Scholarship

Arlene und Irving Tasblick Scholarship

Amold Thompson Schotarship

Robert Tsao Endowment Fellowship

USX Schotarship

49



FINANCIAL AID

Kenneth G. Van Wynen Scholarship

Dr. Ernst Weber Scholarship

Ernst and Sonya Weber Scholarship

Donald N and Susan C. Weisstuch
Scholarship

Warren E. Winsche Memorial Scholarship

William Wishnick Scholarship

WSTA Scholarship

Howard J. and Audrey R. Wulfken
Scholarship

Edward H. Zucker Scholurship

OTHER OPPORTUNITIES

ROTC Scholarships

Army ROTC otfers four-, three-. and two-
year scholarships. The four-year scholas-
ships are awarded on a worldwide
competitive basis to ULS. citizens entering
college as freshmen. The three- and two-
year scholarships are awarded and aligned
with an ROTC program. Students who
attend basic camp for the two-year pro-
eram may also compete for two-year schol-
arships. Schelarships pay for tuition.
textbooks and lab fees. plus a living
allowance of up to S1,000 for each year of
the scholarship.

Air Forve ROTC scholarships are avail-
ahle 1 qualificd applicants in both two- and
four-year programs. Scholarships are based
on merit and pay for tuition, books, labo-
ratory and incidental fees, plus a 5100
monthly nontaxahle allowance.

Veterans Administration (VA }
Educational Benelits

Eligible students must (1) be veterans who
served over 180 days between January 31,
1955, and January 1, 1977 {2} continue on
active duty: (3) have been honorably dis-
charged at the end of their tour of duty; and
{43 quality hecause of service-connected
disabilities, Veterans are cntitled to hene-
[its for fuli-time study at an approved post-
secondary institution. for one and one-haif
months for each month of active service {up
to 45 months). Eligible veterans who served
18 continuous months are entitled to ben-
elits for 45 months of full-time study. In
cach case. the equivalent in part-time study
may be authorized. Eligibility extends for
10} years after release from service, but not
after December 31, [989. Children, spouses
and survivors of veterans whose deaths or
permanent total disabiliies were service-
connected. or who are listed 48 missing in
action, may be eligible for post-secondary
education benefits under the same condi-
tions as veterans.

To apply. students should complete an
application available at the Office of Student
Records. a1l VA olfices, active duty sta-
tions and American cmbassics, and submit
it 1o the Office of Student Records.

A Sunpnary of Veterans' Benefits book-
let is available from the Otfice of Student
Records, Current monthly benefit rates are
avaifable through VA offices. Veterans may
borrow up to 32,500 for an academic year
ol full-ttme study through a special ivan
program for veterans.

Students requesting VA education ben-
efits should notify the Office of Student
Records each semester after compicting
registration. Students must report inter-
rupted attendance or termination of study.
Details of Polytechnic’s requirements are
given to all applicants. Questions con-
cerning veterans, benefits or paperwork
shouid be directed to the Office of Student
Records either in person. by telephone or
by completing a Request for Veteran's
Bencfits form.

Cuoperative Education
Program {Co-op)
Co-op is an alternative means of tinancing
education by combining outside employ-
ment with college attendance 1n alternate
SCmesIers.

Consult Part 4 of this catalog and the
Office of Carcer Serviees and Cooperative
Education for more informuation.

Grant Aid To Non-New York

State Residents

Some state-2id programs frequently require
that awarded funds be used within the state,
while other programs sometimes allow
funds 1o be used out ot state. Students who
are residents of Pennsylvania, Rhode Island.
Vermont or Washington, D.C.. should con-
tact the following agencies for more finun-
¢ial aid information:

Pennsylvania Higher Education
Assistanee Agency

Education Building

Harrisburg, Pa 17126

Office of Scholarships
Rhode Isiand Department of Education
199 Promenade Street
Providence, RI (2908

Vermont Student Assistance Corporation
156 College Street
Burlington, VT (05401

Washington, D.C., Grant Program
Educational Assistance Otfice
1320 E. Strect NW

Room 105G

Washingten, DC 20004

LOAN PROGRAMS

Federal Subsidized Staffurd Loan
Program

The Subsidized Stafford Loan Program
allows stodents to borrow money from a
local lending institution to help them meet
the costs of coliege or vocational school
training. Students borrow this money at a
iow interest rate and do not repay as long
as they ineet the program’s academic
requirements or until six months after they
graduate or withdraw from school.

Eligibie students must (1) be a ULS. cit-
izen or eligible noncitizen. {23 enroll for at
least 6 credits per semester and matriculate,
(31 make satistuctory acadermnic progress and
{4} demoenstrate financial need. Applicants
must complete o FAFSA to determine finan-
cial need and cligibility for a Pell Grant.

Academic year loan limits are $2,625 for
freshmen, $2.500 for sophomores, and
$5.500 for juniors, seniors and fifth-year
undergraduates. The interest rate iy an
annual variable rate based on a 91-day
T-bill plus 2.3 percent with a cap of 8.25
percent.

Students with more than S5.0(X) in loans
{Staltord. Perkins. Supplemental Student
Loan} can consolidate their foans into one
repayment package with an interest rate
that is the weighted average of the loans
being consolidated. rounded up to the near-
est whole percent. Repayment 1s extended
up to 25 years depending on the aggregate
amount borrowed. Lenders can offer a grad-
uated or income-sensitive repayment option.

To apply:

New Students: once new students apply tor
financial aid and receive an award letter,
their loan cligibility is clectronically trans-
mitled to the New York State Higher
Education Services Corporation {NYSH-
ESC}. which theo mails a preprinted loan
application, referred to as a Master
Promissory Note (MPN). Stodents must
complete the reference informauon. select
a lender. sign and return the application to
NYSHESC for final processing. The loan
amount is declucted directly from the titon
bill. NYSHESC also deducis a 3 percent
prucessing fec. Al funds are sent directly
to Polytechnic via electronic funds trans-



fer from the lenders. Since this is a tederal
program, all lenders offer the same inter-
est rates, For assistance in selecting a lender,
contact the Office of Financial Aid.

Currently Enrolled Students: if students
signed a MPN while attending Polytechnic
they do not need to sign a new MPN cvery
year. The MPN is valid for up to 10 ycars
of continued borrowing. Onee students
apply for inancial aid and receive an award
fetier, their loan eligibility is electronically
transmitted to NYSHESC. The foan amount
is deductled directly from the tition hill.
NYSHESC aise deducts a 3 percent pro-
cessing fec. All funds are sent directly to
Polytechnic via electronic funds transfer
from the lenders.

When student borvowers graduate. with-
draw from school or drop to less than half-
time study. they must see their lender and
make formal armangements for repayment.
as well as attend a loan exit interview with
the Office of Financial Aid. Borrowers
must begin repaying the Ioan six months
after graduating or withdrawing from
school,

Student are required to repay the total
amount borrowed and all interest on the
declining balance in accordance with the
following regulations:

1. The minimum monthly installment is
$50 plus interest. (The monthty install-
ment 1s determined by the amount bor-
rowed. )

2. The maximum repayment period for
the whole of the loan is 10 years.

3. Repayment of part or of the entire loan
inay be made in advance at any time
without penalty.

4. The maxinmm period of a loan, from the
date of the original note, may not exceed
15 years on all loans guaranteed after
Novemher 3, 1965, except in cascs of
authorized deferment (not 1o exceed
three years) while the student is a mem-
ber of the Anmed Forces or a volunteer
under Title V1II of the Economic
Opportunity Act of 1964,

The length of the payinent period depends
upon the date the promissory note matures
as well as the total amount horrowed.
Student borrowers are permitted to make
payments of less than $50 per month under
unusual and extenuating cireumstances.
Request Tor such forhearance must be made
to the lender.

Federal Unsubsidized Staffurd Loan

The Federal Unsubsidized Stafford Loan is
open to students who do not qualify tor a
Federal Subsidized Statford Loan (listed
above). The same terms, conditions, annual
borrowing limits and interest rates apply.
The enly exception is that the borrower 1s
responsible for interest that accrues while
enrolled in schooel and during the six-month
grace period. In addition. independent stu-
dents may borrow an additional $4,000
annually at the freshmen and sophomore
level, or 35000 annually at the junior,
sentor and fitth-year undergraduate level.
Loan applications arc available at lending
institutions or the Office of Financial Aid.

Parent Loan for Undergraduate
Studies

Parents may borrow up to full tuition per
year for cach financiaily dependent stu-
dent. A Free Application for Federal
Student Aid (FAFSA) is not required.
However. the parent loan combination with
other [inancial assistance cannot exceed
the total cost of education, Repayment
beging within 60 days from the date you
receive the loan. The maximun: repaynient
period is 10 years,

Polytechnic University-
Sponsored Loan
Polytechnic sponsored loans are available
lo both incoming and continuing students
based on financial need und the availabil-
ity of funds. Students are considered for
Poly Louans when they apply for financial
aid. Students are generally awarded from
$1.000 to $2.000 per acadermc year. The
current interest rate is 7 percent. Repayment
heging three months after graduation or
when the student withdraws from school,
Eligibility is primarily based on need;
special circumstances can influence deter-
mination. Students must be U.S. citizens or
pernianent residents to apply and must be
matriculated and enrolled at least half-time
{6 credit hours).

Edythe and Albert DeGaela

Scholars Loan Program

The Edythe and Alhert DeGueta Scholars
Loun Program was estahlished through a
generous donation from Polytechnic alun-
nus Alhert DeGaeta. The program assists
undergraduate students based on financial
need and academic standing. Scholars must
maintain a 2.5 cumulative GPA, with the
maximum award of $4.000 per academic
year. The current interest rate is 4.5 percent

FINANCIAL AID

with repayment beginning six months atter
graduation or when the student withdraws
tram school.

OTHER RESOURCES

Students should contact the Oftice of
Financial Aid for information concerning
financial atd programs avaitable, the com-
panics that sponsor them and the necessary
application procedures.

POLYTECHNIC

PAYMIENT PLANS

The University currently offers four types
of payment plans: semester. monthly,
deferred and third party.

Semester Payment Plan

Tuition bills are sent on a semester basis,
After deducting all forms of scholarships,
grants and foans for the semester. students
must pay the remaining twtion halance in
fuil at the beginning of cach term. Students
who use semester payment plan do not
incur finance charges.,

Monthly Payment Plan

A monthly payment plan spreads out annual
turtion charges over 10 months. beginning
in July and ending in April. The monthly
payment plan 18 interest-frec. regardless of
the balance amount, with a one-time finance
charge accessed at the heginning of the
plan on an annual basis. Monthly payment
plans are also available on a semester basis.

Deferred Payment Plan

Students who submit written proof of eli-
¢ibility for tuition reimbursement from
their employers will be allowed tw deter
paymient until the end of the semester,
Eligibility is contingent upon the signing
of a promissory note, with a one-time
finance charged accessed at the heginning
of cach semester.

Third Party Payment

Students receiving sponsorship from pov-
ernment agencics, employers or other orga-
nizations must provide the University with
praot of coverage and permission to bitl a
third party. Students are required to pay or
make arrangeinent for payment of any
uncovered portion ol the hill. Sponsorships
are arranged between the student and a
third party: students are responsible [or
University debt if the third party does not
make payment.



FINANCIAL AID

HOME EQUITY LOAN/HOME
EQUITY LINE OF CREDIT

Muny parents underestimate the resource
value of the equity in their homes or apart-
ments. Currently, numerous lenders offer
loans or lines of credit that enabie families
to put this significant asset to work in
financing a college education. Those wish-
ing to pursue this option should contact a
local lender.

OTHER OPPORTUNITIES

There are several scholarship programs,
usually directed by local and civic organi-
zations, that are not based on need. Higb
school guidance offices and the Internet
arc the best sources of information. Also.
parents’ places of empioyment sometimes
sponsor programs for employees” children.
These employer benefits are often full- or
half-time tuition and sonictimes merit-/
need-based.

IMPORTANT FINANCIAL AID
POLICIES

» Tobe eligible for Minancial aid. students
must enroll for at least 6 credits per
semester. However. ail TAP grants and
Polytechnic scholarships and grants
require students to enroll tull-time to
qualify.

+ TFinancial aid applicants {including
Statford Loan applicants) must apply for
a Pell Grant and, in the case of New
York residents, for TAP. Polytechnic
scholarships and grants, combined with
Peil Grant and TAP awards, may not
exceed (uition.

+ Prospective students should not wait
until they have been admitted to apply
for financial aid. These are concurrent
processes. Applicants should make every
effort to apply for admissions and finan-
cial aid by the preferred application
dates. Once students are admitted, they
are reviewed for [inancial aid.

» Financial aid is renewable annually,
bascd on the student’s reapplying, con-
tinuing to demonstrate financial need
where applicable and futilling of other
requirements stipulated by the awards.
T renew most Polytechnic scholar-
ships. students must mainiain a 2.5

cumuiative GPA. To renew a Board of

Trusiees Scholarship, students must
maintain a 3.0 cumulative GPA,

Standards of achievement for scholar-
ship maintenance arc established cach
semester. Students who fall below the
estahlished criteria will be given one
semester of grace to restore their GPA.
If they are not successtul, the scholar-
ship will be revoked. It will be rein-
stated when the student is successful.
Scholarships cannot be received retroac-
tively.

Since financial aid and scholarship funds
administered hy Polytechnic are lim-
ited. students should be aware that it is
unwise to enroll at Polytechnic without
financial atd support on the assumption
that financial aid will be available at a
later date. Given the fixed amount of
resources, Polytechnic deems it uncth-
ical to withdraw suppont from students
who have based attendance at
Pelytechnic on the financial aid awarded
them in order 1o release funds to assist
new applicants. Funds from financial
aid programs not administered by
Polytcchnic. such as Pell Granis, TAP
and the Statford Loan Program, are
available to eligible students whether
or oot they have already received funds
from these programs.

Grants of Title IV Aid {Pell Grants,
Suppiemental Educational Opportunity
Grant, College Work Study. Perkins
Loan and Stafford Loan) are contingent
upon provision of the following six doc-
uments:

. Properly signed Financial Aid

Acceptance Forins explaining the terms
of the awards

. Financial aid wranscnpts from all previ-

ously attended institutions of higher
educaltion

. Copies of students” {or parenis’) IRS

Form 1040 or 1040A/EZ, if requested

. Signed affidavits acknowledging

Selective Service Registration

. Proof of permanent residency status
. Any other requested documents.

Students must assume responsibility for
reading, understanding and abiding by
the terms of all linancial aid documents
they sign: they should also keep copics
of them,

Students must know each financial aid
propram’s limits on the amount of aid
and number of years they can receive
such assistance and must make appro-
priate pluns to [inance that part of their
education that exceeds the limits.

Students must report any outside finan-
cial aid received or any changes in their
family situation so that the Office of
Financial Aid can make proper adjust-
ments in awards offered.,

Students must not default on a Perkins
Loan or a Stafford Loan, nor can they
owe a refund on a Pell Grant or a
Suppiemental Educational Opportunity
Grant, if they wish 1o continue receiv-
ing financial aid.

In order to continue receiving financial
aid, students must maintain full-time.
matriculated (degree) status and must
complete a minimum number of quar-
ter credit hours with a minimum GPA
to be considered making satisfactory
academic progress toward their degree.
as Hllustrated in the “Academic Policies™
section of this catalog. Failure 10 make
satisfactory academic progress may
result in the loss of financial aid.

Students who lost cligibility for finan-
cial aid may request reinstatement due
to unusual or extraordinary circum-
stances. Students who wish to appeal
must submit a wrilten appeal to the
Financial Atd Committee on Academic
Progress within 20 days of notilication.
Students must give reasons for the appeal
and provide documentation. If necessary.
students will also be expected to appear
in person o meet with a member of the
commitice.



Registration is the process of obtaining
academic advisement and approval of
courses from a faculty adviser, recording
courses with the Office of the Registrar
and paying tuition and fees to the Office of
Student Accounts, according o published
deadlines. For complete details about reg-
istration dates and procedures and course
schedules, see the Schedide of Classes pub-
lished prior to each registration period and
available from the Office of the Registrar.

To receive academic credit, registration
15 required each semester for every course.,
including theses, projects and guided stud-
tes. Class aticndance without registration is
not permitted.

ADVISEMENT FOR
REGISTRATION

Polytechnic University encourages close
faculty-student relationships. The faculty
advising system is the basis for selection of
courses and registration. Each academic
department identifies faculty who will serve
as student advisers. Before registration,
students must mecet with their adviser and
receive written approval for their antici-
pated program of study. A list of advisers
and their office numbers may be obtained
from each respective departimental office
and 15 available from the registrar prior to
cach registration.

Approval to register for 4 course does not
neeessarily constitute approval to use that
course as 4 substitution for another course
in order i satisfy a specific degree require-
ment. If the course s not usually used for
that purpose. such approval should be
exphicitly requested from the adviser and
must be formally granted on the form used
lor this purpose, Lhe Request for Adjustment
of Degree Requirements, and liled with
the Office of the Registrar. For exampie,
approval to register for a guided readings
course is not necessarily approval to sub-
stitute that course for another, similar course
prescrtbed in the curmiculum.

Incoming freshmen are required to take
Polytechnic placement exams in mathe-
matics and English. These exams are free
and used solely for advisement and course
placement: they do not affect admission
i Polytlechnic.

REGISTERING FOR CLASSES

Polytechnic offers three registration peri-
ods for each semester und mini-session
and two for the summer terms. {n addi-
tion, ncw freshmen entering in the fall
semester are registered during the summer
preceding their admission.

Regular Registration: all continuing
degree-seeking students (graduate and
undergraduate} are expected to register for
the next semester during the latter part of
cach ongoing semester, Graduate studenis,
particularly those who work, are encour-
aged to take advantage of regular registra-
tion by mail or fax. Payment of tuition and
fees, or arrangement for payment. is duc to
the Oftice of Student Accounts no later
than the deadline date announced in the
Sehedule of Classes.

Late Registration: this usuaily takes place
during the week preceding the start of
classes. A late fee 15 assessed to all con-
tinuing students. There is no late registra-
tion for continuing undergraduate students
in the fall registration cycle. All under-
graduates must register during regular reg-
istration, Inforntation is mailed 1o each
continuing student who did not register
during the regular registration periods for
fall and spring. New students and special
students recerve information from the Office
of Admissions. Paymenl ol tuition and tees
is due on the day of registration.

Final Registration: students are expected
to complete registration by the end of the
fifth day ot the semester. This final period,
during the first five days of classes, provides
Lhe ast opportunity to register for the semes-
ter. Students who do not complete regis-
tration by the end of the late registration
periad will not be registered for that semes-
ler. except by special permission of the
Registrar and the course instructor{s).
Although permitted. late registration is not
desirable as classes may be filled and earty
meetings of classcs missed. A late fee is
assessed to all continuing and readmitted
students. Payment of tuition and fees is
due on the day of late registration.

PROGRAM ADJUSTMENTS
(ADD/DROP)

Additions or deletions to u student pro-
grain or course schedule may be made dur-
ing the first five class days of the fall and
SPring scmesters OF SUMMmer $essions.
Written approval from the faculty adviser,
on the Program Adjustment form, ix
required for each course added or dropped.

Students may notadd or change courses
within the freshiman mathenatics or physics
prograis without the permission of the
respective direclors of these programs,
Authonized changes within these two pro-
grams will be atlowed through the fourth
week of the semester.

STUDENT IDENTIFICATION

Al students are requiredd to carry and main-
tain at all times photo-identification cards
issued by the Fuocilities Departinent. The
photo-1Ds must be presented at each reg-
istratton for validation. 1Ds must be pre-
sented and/or surrendered o any oflicial of
the Universily upon request.

A student ID number s used by the
University to identify a student’s records
(grades, accounts, ete.} from the time of
admission through the completion of his or
her degree. Student numbers are assigned
when stodents are admitted 1o the
University. This number is conputer gen-
erated and used solely by Polytechnic.

REFUNDS

Sce the section “Tuition and Fees™ lor
information on refund policies.



Up-to-date and detailed information on
tuition and fees as well as announcements
of cost changes can be obtained from the
Schedude of Classes available before the
start of each semester. The schedule is an
official supplement to this catalog. Tuitton
and fees are paid hy term or all at once for
the entire academic year.

TUITION COSTS

The following costs are in efteet at the time
of publication, beginming with the fall 2001
termi.

Undergraduate students
Full-time (12-18.5 crediis™®)

Fach semester 11,140
Part-time {(3.5-11.5 credis)

Each crediveredit hour S7038

Zero credit remedial courses S2.124
Graduate students

Each unit 5765

AN credins/uniny in exeess of 185 are charged at
the per credit/imir rate.

Tuition rates are set by the Polytechnic
Board of Trustees. Due primarily to eco-
nomic conditions and inflationary costs.
the University reserves the right to change
tuition charges and fees when it is deemed
necessary. The University is mindful of the
ceonomic challenges of atending a first-rate
private school such as Polytechnic: accord-
ingly, the University will continue to make
every effort o keep cost increases to the
lowest possihle level consistent with main-
tuning educationat quality.

Tuition covers instruction costs, use of
libraries and the facilities of the Office of

Student Life.

OTHER CHARGES AND FEES

Umiversity Fee (required of all students
each term of registration)
Full-time

Graduate/Undergraduate S330
Part-time
Undergraduate 225
Graduaic $i50
Application Fee
Undergraduate S40
Graduate %45
Acceptance Deposit*# $230
Alumni Audit Fee (percoursey 5600
Deferred Payment Fee 150
Payment Plan Enrollment Fee $75
Credit hy Examination Fee {undet-
graduate courses)
per credit 575
Doctoral Dissertation
Microfilm Fee 875
Seminar Fees R
Latc Registration Fee 350

Validation Credit (graduate courses)
per unit 575

*=Tor b appried Foward firse term's tuition,

w2l s of these charges, by conrse, are given in the
Schedule of Classes.

Other fees include the returned check tee,
late payinent penalty fee and, for transfer
students, possible charges for supplies or
kits. Details on these charges can be found
in the Schedule of Classes.

All fees are nonrefundable.

HOUSING

Housing charges vary according to arrange-
ments al Brooklyn and Long lsland, For
details, consult the Office of Student
Devetopment.

TUITION AND FEES

PAYMENT OF TUITION AND FEES

Euch semwester, tition and fee payments are
duc in lull from all students at the time of
registration.” Payment in full refers to var-
tous 1nethods. used alone or tn combination,
including cash. check. money order or
credit card (Visa. MasterCard, American
Express and Discover only). financial aid.
erants and loans or wilion arrangements
authorized by the Office of Student
Accounts. Evidence of financial aid must
be presented to the Office of Student
Accounts in order 10 use the anticipated aid
o satisty winon costs,

Tution must he paid in full. including
disbursement of loans and ail other wid. in
order to receive pernssion o register for
the next semester. Students participating in
a puyment plan or the graduate deferment
plan must pay in tull according to the rules
of the plan. The University reserves the
right o withhold transcripts. diplomas and
other services, including rezistration, from
students whose financia) obligations have
not been fully met.

=PI dderes nob appdv te eavle resisbrations, i this
coge, pavment is dwe B the dote spectfied il
Schiedule of Classes, wsisadiv about one month prier
fer the start of «lasses.

PAYMENT OPTIONS

The University provides monthly. semes-
terly and yearly payment options. The
monthly tuition payment plan is available
through Tuition Management Systents, an
independent agency. Specitic information
ahout these plans is outlined below and in
the “Financial Aid™ section of this catalog.

Graduate students who submit writien
proof of eligibility for wition reimbursement
from their eonployer are eligible for a spe-
ctal deferred payment plan. Under this
pian. full payment will be due approxi-
mately one month after the end of the
semester. Complete details are in the
Schedule of Classes and available from the
Office of Student Accounts.

Semester Paynient Plan

Tuition bills are sent on a semester basis.
Adfter deducting all forms of scholarships,
erants and loans lor the semesier, students
must pay the remaining tuition balance in



full at the beginning of each term. Students
who use semester puyment plan do not
incur finance charges.

Monthly Payment Plan

A monthly paymient plan spreads out annual
tuition charges over 10 months. beginning
in July and ending in April. The monthly
payment plan is interest-tree. regardiess of
the balance amount. with a one-time finance
charge accessed at the beginning of the
plan on an annwal basis. Monthly payment
plans are alse available on a semester basis.

Deferred Payment Plan

Students who submit writtea proof of eli-
gibility for tuition reimbursement from
their employers will be allowed to defer
payment until the end of the scmester.
Eligibility is contingent upon the signing
of a promissory note, with a one-time
finance charged accessed at the beginning
ol cach semester.

Third Party Payment

Swdents receiving sponsorship from gov-
cnunent agencics, employers or other orga-
nizations must provide the University with
proof of coverage and permission to bill a
third party. Students are required to pay or
muke arrengement for payment of any
uncovered portion of the bill. Sponsorships
are arranged between the student and a
third party; students are responsible for
University debt it the third party does not
miake payment.

REFUND OF TUITION/
REDUCTION OF LIABILITY

This section pertains to all students, regard-
less of the method ol payment or the man-
ner of covering tuition costs, Once
registered, students must officially drop or
withdraw from classes in order 1o be eligi-
ble for any applicable tuition retund or to
avoid responsibility for payment ot charges
already assessed. This applies regardless of
whether or not classes have been atended.
Recipients of financiat ald who incur a
tuition ltability afier registration due 0 a
reduction in the aid or to withdrawal from
class will be personally responsible for
payment of that Liability to the University.

Refund Schedule

The refund schedule applies only during the
first four weeks of the semester. The offi-
ctal withdrawal date is the date the notice
of withdrawal is received in the Office of
the Registrar, not the last date of class atten-
dance.

Withdrawat forms are available in the
Oftice of the Repistrar,

Whenever a student drops or withdraws
trom a course or from alt courses, tuition
charges are adjusted according to the sched-
ule outlined below, provided that: ¢1) the
withdrawal notice is filed within the refund
period. {2} it is submitted in writing to the
Office of the Registrar and {3} the with-
drawal lowers the student’s program to less
than 12 credits.

Withdrawal Time % Relund
Prior o and including first

day of classes 100%
First weck® of semester S0%
Sceond week of semester T5%
Third week of semester 5%
Fourth week of semester 25%

After the fourth week of semester (3%

o thiv context. week refers to seven calendar days.
exvinding holidavs, For example. if the term beging
oy g Flrsday and there are ne holidays, then the
feast deyv of that week would be the following
Vheelnesduy. Gverpavments vesnlting from progrem
adjustnents o wifidrawals will be wnomatically
refinneded ond miaited 1o the student within 10 davs,

Refund Appeals
Appeals for an exception to the refund
schedule must be submitted in writing o the
Office of the Registrar, along with docu-
mentation supporting the request.
Students are expected to be aware of the
University retund policy and withdrawal
procedures: lack of knowledge is not suf-
ficient reason for making or graniing an
appeal.

TUITION AND FEES

Impact of Withdrawal on Financial Aid
In summer 2000, Polytechnic University
adopted a new Federal Refund Policy to
comply with new federal regulations {sec-
tion 668.22} of the Higher Education
Amendments of 1998, In accordance with
federal regulations, students whe withdraw
from the University and have Federal Title
[V financial assistance {Federal Stafford
Loan, Federat Parent Loan for
Undergraduate Students, Federal SEOG,
Federal Perkins Loan or Federal Pell Grant)
that has been credited or could have been
credited to their tuition account will be
subject 10 the Federal Refund Policy regard-
ing the possible return of Title 1V funds
awarded, In addition, the amount of refund-
able institutional charges will be deter-
mined based upon the University’s policy.
The amount of the semester’s Federal Title
IV that has been earned by the student (as
a result of the prorated amount of time the
student has been in school for the semes-
ter) will be eligible for retention on the
student’s behalf. Any Federal Title I'V aid
that is not earned must be returned to its
source. The amounts to be retumned to the
Federal Programs will vary based upon
type of program, the total amount to be
returned, and the government’s determina-
tion of the order in which aid is returned to
the various programs. If there is a student
account balance, resulting from these
adjustments, the student is responsible for
payment.

When returning Federal Title [V aid,
federally mandated priority listing will be
used:

1. Federat Unsubsidized Stafford
Student Loan Program

2. Federal Subsidized Stafford Student
Loan Program

3. Perkins Loan

4, Federal Parent Loan for

Undergraduate Students (PLUS)

Federal Peil Grant

6. Supplemental Educationul
Opportunity Grant (SEOG)

LA

A written putline of the Federal Refund
Policy, along with federal worksheets and
sample refund calculations, are avatluble
upon request in the Office of Financial Aid.

The calculation for impact of withdrawal
on financial wd is the same for all students.
The determination of tuition refund is based
on length of attendance.
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PLACEMENT STATISTICS

PLACEMENT RATE

CLASS OF 2000: 96%
AEROSPACE ENGINEERING
Average starting salary: $48.000

Major Employers: Atlas Air, Electric
Boat, Exxoniohil Com., Gibbs & Cox.
Lizardos Engineering, Northrup Grumman,
Svinbol Technoelogies. Ine.

CHEMICAL ENGINEERING

Average starting salary: 554,125
Major Employers: Domino Sugar Corp.,
ExxonMobil  Corp.. Pectro-Chem
Development Co.. Picatinny Arsenal, U.S.
Patent and Trademark Office. Xerox Corp.

CIVIL. ENGINEERING

Average starting salary: $43.816
Major Employers: Bovis. Cen Edison.
ExxonMobil Corp., Frederic R. Harris.
Inc., Port Authority of NY & NJ. Raytheon
Systems Company. Turner Construction,
Tyce Submarine Systems Lid.. Syska and
Hennessy., Verizon Communications
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COMPUTER ENGINEERING
Average starting salary: 554000
Major Employers: AT&T Labs, Cabletron
Systems. Chase Manhattan Bank.
Computer Associates, Comnse Technology,
Inc., Comverse Information Systems,
Eastman Software, Ericsson Messaging
Systems, Inc.. Fujitsu  Network
Communications, Gihbs & Cox, Hamilton
Standard, 1BM, [.ehman Brothers, Lucent
Technologies. ¥Mermilt Lynch, MIT Lincoln
Laboratory. NCR Corporation, Paine
Webber, Inc., Pitney Bowes. Qwest Intemet
Solutions, Raytheon Systems Company,
Sapient Comp.. Software Spectrum. Venizon
Contmunications

COMPUTER SCIENCE

Average starting salary: £49.000
Major Employers: CommTech Corp..
Computer Associates, Deutsche Bank.
Euastman Software, Federal Reserve Bank
of N.Y.. Goldman Sachs, Hamilton
Standard. KeySpan Energy. Lehman
Brothers, Lucent Technologies, Merrill
[ynch. NCR. Paraydne Corp.. Periphonics
Corporation. Photocireuits. Prudential
Securities. Qwest Internet Solutions.,
Raytheon Systems & Company, Salomon
Smith Barmney, Scars, Roebuck & Company,
SIAC, Standard Microsysterns Corp.. Sun
Microsystenss, Symbol Technologies, Inc.,
Telcordia Technologics. Telephaonics. Tyco
Submarine Systems Lid., U.S. Patent and
Trademark Qffice

ELECTRICAL ENGINEERING
Average staniing salary: S47.840
Major Emplovers: AIL Systems. AT&T
Labs. Vertzon Communications, Cabletron
Systems. Citibank, CommTech Corp..
Comrise Technology. Inc.. Con Edison.
Eastman Software. Ericsson Messaging
Systems, Inc.. ExxonMohil Comp.. Fujitsu
Network Communications. Gibbs & Cox.
Goldman Sachs. Hamilton Standard. [BM.
KeySpan Energy, Lehman Bros., Inc.,
Massachusetts Electric Co., Memill Eynch,
MIT Lincoln Laboratory. Northrop
Grumman, Photocireuits, Pitney Bowes,
Port Authority of NY & NJ. Raytheon
Systems Company, Sapient Corp.. Software
Spectrum. Standard Microsystems, Sun
Microsystems  Corp..  Telcordia
Technologies. Telephonics. theglobe.com,
Themson Industries, Tyco Submarine
Systems. Ltd.. Underwriters Lab.. Inc.

MECHANICAL ENGINEERING
Average starting salary: S41.375
Major Employers: Atlas Air. Venizon
Communications, Con Edison, Eside
Lauder, ExxonMobil Comp.. Frederic R,
Hauris, Inc.. Gibbs & Cox, Jaros, Baum &
Bolles, MTA, Nuab Construction. Northrop
Grumman. Petro-Chem Development Co..
Port Authority of NY & NJ, Standard
Microsystems Corp.. Symbaol Technologies.
Inc.. Syska & Hennessy. Thomson
Industries, Torrinpton Company, Trane
Compuny, Tumer Construction



STATISTICS ON ENROLLMENT
AND THE STUDENT BODY

ENROLLMENT 2000-2001 PERSISTENCE AND COMPLETION INFORMATION

First-time, full-tiime undergraduate students

FALL 2000 continuing at the University, 1999-200()
Undergraduate Gruduate Totai University-wide: 2507
FI'  PT TOT  FI' PI TOF
Brooklyn 1369 123 H92 415 5322 937 2429
T.ong Island 71l 283 g 162 171 454
Long bland oMo goer 7 4™ ENROLLMENT BY RACIAL/ETHNIC STATUS
o ol i 1775 407 Ter Ll 3059 (USING STANDARD FEDERAL CLASSIFICATIONS)
Endergraduate  Graduare
Students Studesits
Asian, Pacitic Islander 304 129
STUDENT BODY _ c ‘ ‘
Caucasian 294 15%
FALL 2000 B?ack. ?\'nn—Hispanic 1(¥e 3%
Undergraduae Graduate Hispanic 0% 1%
Men  Women Men Womnen Native American 0.2% G
Brooklyn 1i8d 308 79 218 [nternational 5% 14%
Lonyg Island 245 34 i47 s o 550,
Wesichesier : — 130 46 Unknown 1 Sl

Internationied students cone from maore than 25 cowntries.



DEGREES OFFERED AT POLYTECHNIC

Polytechnic offers a wide range of degree programs leading to award of the degrees Bachelor of Science, Master of Science, Master
of Engineering and Doctor of Philesophy. These programs are offered at four University locations: Brooklyn, Long Island, Manhattan
and Westchester. In addition, an M5 in Munagement is offered in [srael. The table below indicates the degrees registered at each cam-
pus. Please check with each department to confirm that a program is currently available at the locations indicated below.

Graduate courses taken at any campus are applicable toward MS and PhD degree programs officially offered at another campus,
Most graduate courses are offered in the evening or late afternoon. While PhD senninars, qualifying exams, etc., are available only
on the Brooklyn campus, dissertation research may be at another campus where the faculty adviser is resident.

Program Title o HEGIS code!| Brooklyn | Longlsland | Westchester | Manhattan® | israel
Biomedical Englnccrmg ol = | M3 S MSe _
Chemical Engineering 0906 ‘BS. MS. PhD MS )
Chgr_r_]ﬁm o 1905 BS. MS, PhD® 1 Ms
Civil E nﬂmeennj: I .t BS.MS, PRI | MS | MS
Computer Enclr_l_c_(.__r_i_r_]ﬂ__ ) 0994 BS. MS 1.MS Ms 0y B
Computer Science | 0701 BS. MS, PhD MS MS o
Electrical Engincering 0909 BS, MS, PhD MS MS _ B
Elecirophysics 091y MS MS
Eovironment—Behavior Studies ) 2201 MS I _
Environmental Engineering . g2 | MS _ L
Environmental Su:.nc:. R 2 A I MS N
Financial Engincering 0599 _ ~ o MS
His[or‘y of Sg_len(,e 2205 MS R
Industrial }:,nglmeermn (913 1 MS | MS MS R
Infornmtics in Chemistry & Biology — MSo M&e Mse 1
Information Systems Engineering | Q980 MS MS MS N
Interdisciplinary Studies in Euge Lﬂ]'l‘-" (999 ME ME L ME B
Liberal Studies 4803 BS o I
M.ln.lﬂement o | 0506 MS | MS MS o MS?
MdndELanI of T{.(.hnolog) I 153 _ ~ MS?
Manufacturing Engmccrmg 0ui2 MS MS | MS )
Materials Chemistry 1905 PhD o
Matcnais Scicnce {015 MS MS | -
Mathematics 1701 BS, MS. PhD MS o
Mechanical Engineering n9Io BS. MS, PhD MS 1.
Orpanizational Bebhavier | 0314 MS | Ms | MS§ .
Physics 902 | BS
Polymer Science & Engineering | 8806 | MS o
System Engincering 0901 MS MS | MS§ B
Technical & Professional Communication| 0602 B5. MS 1
Technology & Information Management | — BS§* ) ) R
_T_e_!gg.ommumcgi_tpﬂ Networks 0799 | MS . I MS MS
Telecommuntcations & T
Information Management 0599 MS: MS: I Ms o MS?
Transportation Management | 0510 MS N _
Transportation Planning
& Enginecring . 0908 | MS,.PhD MS
Urban Systems I*ngmeermﬂ & | ; T
Management 0908 MSe PMS

I. Higher Lducation General Inventory System.

Executive format prograin,

Oftered at 55 Broad Street. Manhattan. pending New York State approval.

Offered in Israel. More information is given in Department of Managemenr secrion of this catalog,
See PhLD program in Materials Chemistry.

6. Pending New York State approval.

S
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ACADEMIC DEPARTMENTS AND DEGREES

DEPARTMENT OF CHEMICAL ENGINEERING,
CHEMISTRY AND MATERIALS SCIENCE

BS  Chemicud Engineering

BS  Chemistry

MS  Biomedical Engincering'

MS  Chemical Enginecrning

MS  Chemistry

MS  Informatics in Chemnistry and Biology!

MS TPolymer Science and Engineering

PhD Chemical Eaginecring

PhD Materials Chemistiy

Advanced Certificates: Bioinstrumentation, Biomedical Materials

DEPARTMENT OF CIVIL ENGINEERING

BS  Civil Enpineering

MS  Owil Engincering

M5 Environmental Eogineering

MS  Envirommental Science

MY Transportwion Management

MY Transportation Planning and Fnginecring

MS  Urban Systems Engineering and Management!

PhD Civil Engineering

PhD Transportation Planning and Engincening

Advanced Certificates: Construction Management?, Executive
Construction Management {Exec2 1), Hazardous Waster Management,
Traffic Engineering, Transporation Management and Economics,
Trasportation Planning

DEPARTMENT OF COMPUTER AND

INFORMATION SCIENCE

BS  Computer Engincering’

BS  Computer Science

MS Computer Science

MS Information Systems Engineering

MS  Telecommumcation Netwarks?

PhD Computer Science

Advanced Certificate: Computer Engincering®, Software Engineering

DEPARTMENT OF ELECTRICAL AND

COMPUTER ENGINEERING

BS  Computer Engineering’

BS  Elecirical Engineering

MS  Computer Engineering?

MS  Electrical Engineering

MS  Electrophysics

MS  System Engincerning

MS  Telecommunication Networks

PhD Electrical Engincering

Advanced Certificates: Computer Engineering®, Image Processing',
Telecommunication Network Management', Wireless Communications

DEPARTMENT OF HUMANITIES AND SOCIAL
SCIENCE

BS Liberal Studics

BS Technical and Protessional Communication

MS Envirenmeni-Behavior Studies

AMS  History of Science

MS  Technical and Professional Communication

Advanced Certificate: Environment—Behavior Studies. Techimcal
Communications

DEPARTMENT OF MANAGEMENT

BS  Tectinolopy and Information Management!

MS Financial Engineering

MS  Management

MS Management of Technology

MS  Osganizational Behavior

MS  Telecommunications and Information Manugement
Advanced Certificates: Construction Management?, Financial
Engineering, Financial Technology Management'. Human Resource
Management. Information Management. Operations Management,
Organizational Behavior, Risk Management. Technology Management.
Telecommunications Managemeni

DEPARTMENT OF MATHEMATICS
BS Mathemancs
MS  Mathematics
PhD Mathematics

DEPARTMENT OF MECHANICAL, AEROSPACE
AND MANUFACTURING ENGINEERING

BS Mechanical Engineering

MS  Indusirial Engincering

MS Mechanical Engineering

MS  Manufactering Enginecring

MS  Materials Science

PhEY Mechanical Engineering

Advanced Certilicates: Achieving Workd Class Quality, Industrial
Engineering, Manufacturing Enginecring and Production Science,
Manutucturing Excellence by Design: Holistic Approach

DEGREES OFFERED OUTSIDE DEPARTMENTS
BS  Physics
ME [nterdisciplinary Studics in Engineering

—

Pending approval by New York State.

2. Offered joinily by the Depariment of Management and Department
of Civil Engineening

3. Odfered jointly by the Department of Computer and Information

Seience and Depanment of Electrical and Computer Engineering.









DEPARTMENT OF CHEMICAL ENGINEERING,
CHEMISTRY AND MATERIALS SCIENCE

Head: Kaile M. Levon

The increased complexity of materials and
biomaterials in science, enginecring and
technology applications has increased the
need for interdisciplinary approaches to
synthesis. production and applications,
Tasks ranging from synthesis of molecules
to factory production of matenals require
mereased numbers of chemists. chemical
engineers and materials scientists.
Employment opportunities include the bio-
medical sciences and pharmaceutical. cos-
metics, food and plastics industries. Joh
growth rates in these related fields are
among the highest in the technical profes-
S10ns.

To luce the demands and chalienges in

modern industry, the Department ot

Chemical Engincering, Chemistry and
Materials Science offers educational and
research prograrns that focus on novel mol-
ecules, advanced marenals propertics and
processes and high quality optimization.
Undergraduate programs include chemical
cngincering and chemistry with an opiion
in biomedical seiences. Master's programs
are otfered in chemical engineering, chem-
istry, biomedical engineering, informatics
in chemistry and biology and polymer sci-
ence and engineering. PhD programs are
offered in chemical engineering and mate-
rials chemistry.

All programs relate strongly to
Polytechnic’s reputation in polymenc mate-
rials. The University was the first in the
world to otfer education in polymer science.
The department works closely with the
Herman F. Mark Polymer Reseurch
Institute, which coordinates industriat coop-
erations, advanced workshops and specific
SYMposia.
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The department’s faculty coniprises lead-
ing active researchers in their fields.
Research activities are supporied by both
government and industrial cooperation,
Annual nieetings arc held o optimize
recruiting. mutual interactions and infor-
mation exchange. The fundamental areas
of research include molecular thermody-
namics, molecular modelling and crystal-
lization studies. which together form the
essentials for overall understanding of
structure formation. The faculty specializes
in advanced characterization methods.
using laboratories for surface analysis,
scaitering. HOP-chromatography. molec-
ular modelling, X-ray scattering. spec-
troscopy. microscopy (AFM. STEM, STM
and OM} and electrical and optical prop-
erties of materials. The wide variety of
arcas in research include chiral polymers,
of impornance to the pharmaceutical and
information technology industries, and
complex polymer fluids, which respond
to external conditions like temperature,
pressure and stress. Composite materials
and polymer blends are used in research in
which desired properties are ilor-made for
various structural applications. The study
of electrical and optical properties of mate-
rials has brought the fundamental science
closer to applications of electro-active
materials. Research in biomedical materi-
als also plays an important parl in etforts
to create elastic biodegradahle materials,
encapsuluted medicine and new drug-
release technology. A number of interdis-
ctplinary rescarch projects involve
mechanical and electrical engineering and
computer science faculty.

To meet the needs of industry, the
deparument offers evening courses, part-
time study opportunities, on-site research
in the industrial workplace and the possi-
hility of classes via Intemet as attractive
options.

MISSION STATEMENT

The mission of the Depantment of Chemical
Engineering. Chemistry and Materials
Science is o develop graduates capable
of contributing 1o the advancement of
chemical engineering, chemmstry and hiol-
ogy. The departinent strives to be at the
forefront in selected arcas of research and
its rigorous educational programs are
designed 0 produce graduates who are
well grounded in the tundamentals of their
chosen discipline. skitled in state-of-the-ur
technigues and able to understand the
impenance of new developments in their
discipline in a global and socictal contexi.

DEGREES OFFERED

Bachelor of Science

» Chemical Engineering

* Chemistry {Concentration in
Biomedical Science available)

Master of Science

+ Biomedical Engineering*

» Chemical Engineering

« Chemistry

* Informatics in Chemistry and Biology™*
+ Polymer Science and Engineering

Doctor of Philosophy
+ Chemical Enginecring
+ Muaterials Chemistry

Advanced Certificates

+ Bioinstrumentation™
+ Biomedical Materials*®

# Peniding New York Stege approved.,



UNDERGRADUATE PROGRAMS

The undergradusie program in chemical
engincering provides a sound foundation
in science and the engineering sciences
and builds on this a strong and integrated
set of courses in chemical engincering.
Thorough instruction is given in chem-
istry. physies, mathematics and the engi-
neering scicnces basic to the understanding
of physical and chemical operations and
processes. Courses in engingering science
include enginecring thermiodynamics. reac-
tion kineties. process dynamics. fluid
mechanics. heat transfer and mass transfer.

An undergraduate program leads to a
Bachetor of Science in Chemical
Engincering and i1s aceredited by the
Accreditation Board for Engineering and
Technology (ABET?}. The chemical engi-
neering curricuum provides a background
that enables graduates to select profes-
stonal carcers from an extremely broad
spectrum of opportunities. Graduates are
prepared to take employment in a number
of capucities in industry or to enter gradu-
ate school for advanced study in chemical
engincering or other fields,

For students majoring in chemistry. the
department provides curricula that po
beyond the protessional traiming require-
ments of the American Chemical Society.
The courses prepare students for graduate
studlies or work in industry. The American
Chemical Society certifies Polytechnic’s
BS in Chemistry: grduates are immedi-
ately eligible for ACS membership.

The Biomedical Sciences Qption of the
35S in Chemistry provides significant expo-
sure to both chemical and biological sci-
ences. Students sclect their curriculum to
prepare them for careers in medicine. den-
tistry. osteopathy, veterinary, podiatry.
oplometry or biotechnology and bioengi-
neering.

GRADUATE PROGRAMS

Graduate programs in chemical engineer-
ing introduce students to advanced designs,
research and development. The department
offers programs leading to uan MS and PhD
in Chemical Engincering and to an MS in
Polymer Science and Enginecring.

The MS program in chemistry and the
PhD program in materials chemistry are
designed to provide students with a broad
competence in the chemical sciences. In
addition to offering fundamental courses,
the department oflers a seres of advanced
speciulized courses that focus on new mate-
rials and techniques. Students can focus on
the synthesis of novel molecules. poly-
mers and blomaterials, the characteriza-

tion of these materials or the evaluation of

the performance of products developed
trom these malerials. Qn-site research and
electives in other disciplines like manage-
ment are encouraged for pari-time stu-
dents.

The MS program in Informatics in
Chemistry and Biology mtroduces students
to the computational methods involved
with sequence analysis, protein structure,
functional prediction und chemoinformat-
ics. The program offers fundamental
courses for students 1o be familiar with the
biclogical moelecules as well as with the
basics of computaticnal methods.
Additional advanced special-topics courses
allow students to specialize in selecied
dreis.

OFFICES

Brooklyn Campus
Rogers Hall, Room (]
Tel: 718/260-3470

Fax: T18/260-3125
E-mail: rpatters @ poly.cdu
Web: hitp://chem . poly.cdu

Long Island Campus
Main Bldg.. Room 126
Tel: 631/755-4444

Feax: 631/755-4404
E-muail: 7patters@poly.cdu
Web: hup://chem.poly.edu

DEPARTMENT OF CHEMICAL ENGINEERING, CHEMISTRY AND MATERIALS SCIENCE

FACULTY

PROFESSORS

Stephen Arnold, Thomas Potis
Professor of Physics. University
Professor of Physics

PhD, City University of New York
Optics, microparticle, photophysics,
organic solid-state physics

Bruce A. Garetz, Professor of Physical
Chemistry

PhD, Massachusetts Institute of
Technology

Laser spectroscopy, luser light scaiter-
ings, nondinear aptics and multiphoton
processes

Mark M. Green, Professor of Organic
Chemistry

PhD, Princeton University
Muacromolecular stereochemisiry:
svathesis and structivre

Richard A, Gross, Herman F, Mark
Professor of Polymer Science, Director
of NSIF Center on Biocatalysis and
Bioprocessing of Macromolecules
PhD, Poiytechnic University

Interfuce between biology and polviner
science, enIymes in orgaiic media for
regio- and enantiosefective polvmeriza-
tons, whole-cell systems for the getiera-
ton of polymeric struciires,
bioresorbable pobymers

Kalle M. Levon, Protessor of
Chemisiry, Department Head. Director
of Polymer Research [nstitute

DrAgr. University of Tokyo (Japan}
Phase separation in polviner blends and
solutions, conducting polvmiers

Jovan Mijovic, Professor of Chemicai
Engincering

PhD, University of Wisconsin at
Madison

Relaxation dviamics in complex svs-
tents, madeling of processing of paly-
mers, in-situ monitoring of processes,
structural relasation in the glassy state

Shirley M. Motzkin, Professor of
Biology

PhDD. New York University
Development mechanisms, teratology
and skeletal development. radiution
effects



DEPARTMENT OF CHEMICAL ENGINEERING, CHEMISTRY AND MATERIALS SCIENCE

Abraham Ulman, Alstadt-Lord-Mark
Professor of Chemistry

Ph1), The Weizmann Institute {Israel)
Self-assenbled monolayers and surface
engineering. wetting and adhesion, siur-
Jace initiated polvimerization and poly-
mer brushes, nanoparticles and
nanotechnology, advanced materialy

Edward L. Woll, Professor of Physics
PhD., Cornell University

Experimental condensed matter physics,
supercemductivity, scanning funnel
microscopy and electron tunneling spec-
troscopy

Jordanka Zlatanova, Professor of
Biology

PhD, DrSc, Buigarian Academy of
Sciences, Sofia

Chramatin structure and function,
etomic force microscope, aptical
nieesers

ASSOCIATE PROFESSORS

Mary K. Cowman, Associate Professor
of Biochemistry

PhD. Cuse Western Reserve University
Molecular biomechanics of connective
tissue polvsaccharides. Solution confor-
mation and interactions of hvaluronan,
novel methods for strictire characteri-
Salion, connective tissie organization
ned function

Leonard I. Stiel, Associate Professor of
Chemical Engineering

PhD, Northwestern University
Thermodynamic properties of mixtures,
properties of polar fluids

Iwao Teraoka, Associate Professor of
Polymer Chemistry

PhD. University of Tokyo (Japan)
Polviner solution dynamics, fractiona-
tion of polvmers

Nancy M. Teoney, Associaie Professor
of Biochemistry, Associate Dean of
Engineering and Applied Sciences
PhD, Brandeis University

Structure und function of proteing

and other hiopofvmers, bload clotting
systent, fibronectin structiure and
function, envirenmental chemistry

Edward N. Ziegler, Associate Professor
of Chemical Engineering

PhD, Northwestern University

Kinetics and reactor design, air
pollution controf, flutdization

o4

Walter P. Zurawsky, Associate
Professor of Chemical Engineering
PhD, University of Ilinois

Plusma polvinerization, mass transfer in
membranes

ASSISTANT PROFESSOR

Yitzhak Shnidman, Assistant Professor
of Chemistry

PhD. The Weizmann [nstitute {Isracl)
Modeling structure and dvnamicys in
mudtiphase flvid. solid. colloid and poly-
mer svstems, focusing on interfucial
phenomena, such as wetting, adsorption,
adhesion und nucleation

RESEARCH FACULTY

Akihiro Abe, Rescarch Protessor of
Chemistry

PhD, Polytechnic University

Phvsical chemistry of polviners, stitisti-
cal mechanics of chain molecules

Alexander F. Izmailov, Research
Assistant Professor of Chemical
Engineering

PhD. Lebedev Physical Institute of
Chemical Physics {Russia)
Supersaturated solutions, mathemnorical
modeling

T. K. Kwei, Rescarch Protessor of
Polymer Chemistry

PhD. Polytechnic University
Polyater-pofvmer miscibility, segmented
polvurethanes and unsaturated poly-
estery, phase relationships in polyner
blends, interactions in composites

Menachem Lewin, Rescarch Professor
of Polymer Science and Enginecering
PhD, Hebrew University (Isracl)
Science and technology of fibers

Shiro Matsuoka, Research Professor for
Polymer Research Institute

PhD. Princeton University

Polvmer physics, viscoelasticity, ultimate
mechanical properties

Yoshiyuki Okamoto, Research
Professor of Organic and Polymer
Chemistry

PhD), Purdue University

Organic and polvmer syathesis, churac-
terizations and applications

Eli M. Pearce, University Research
Professor

PhD, Polytechnic University
Polviner synthesis and degradation

Sergio Petruced, Reseurch Professor of
Physical Chemistry

PhD, University of Rome (Italy}
Relaxation kinetics, ligand substitution
in nonagueous media, microwave and
diffusional rotational relaxation

Arnost Reiser, Distinguished Rescarch
Professor of Chemistry, Director of
Institute of Imaging Sciences

Dring, University of Prague {Czech
Republic)

Polvmer photochemistry, phetoresists,
inage science

Edith Turi, Rescarch Professor for
Polymer Research Institute

PhD, Technical University of Budapest
{Hungary)

Thermal analvsis of polvmeric systems

Edward D. Weil, Research Professor
for Polymer Research Institute

PhD. University of Illinois

Additives for pofvarers, flommmalaility

FACULTY EMERITI

Robert C. Ackerberg, Professor
Emeritus of Chemical Engineering
PhD, Harvard University

Robert F. Benenati, Professor Emeritus
of Chemical Engineering
PhD. Polytechnic University

Paul F. Bruins, Professor Emeritus of
Chemical Engineering

PhD), lowa State University

HonDSc¢, Polytechnic University

Frederick Eirich, Distinguished
Professor Emeritus of Polymer
Chemistry

PhD, University of Vienna (Austria)

William H. Kapfer, Professor Emeritus
of Chemical Engineering
EngScD. New York University

Ernest Loebl, Professor Emeritus of
Physical Chemistry
PhD. Columbia University

Herhert Morawetz, [ostitute Professor
Emeritus of Polymer Chemistry
PhD, Polytechnic University

W. Fred Schurig, Professor Emeritus of
Chemical Engineering
MChE. Polytechnic University



DEPARTMENT OF CIVIL ENGINEERING

Head: Fletcher H. Griffis
MISSION STATEMENT

The mission of the Department of Civil
Engincering is 1o develop engincenng grad-
uates capable of contributing 1o and advanc-
ing the practice of Civil Engineering and ity
subdisciplines.

THE DEPARTMENT

Through its research programs, the
Department of Civil Engineering strives to
be at the forefront in urban infrastructure,
with emphasis on the use of infornmation
technology in transportation systems, con-
struction management, environmental
analysis and the management of urban util-
ities {water, clectric power, gas) networks.

Through its educational programs, grad-
uates will be well rounded in state-of-the-
art technigues and will develop the skills
needed 1o hecome leaders in 4 complex
profession. Among these skills are the abii-
ity o communicate etfectively in written
and verbal form, and the ability to under-
stand Lhe context ol civil engineering pro-
jects in a complex society.

To enhance the value of the undergrad-
uate education, the department plans 10 ini-
tiate a co-op program with industry as a
means 1o attract the best and brightest stu-
dents into the ¢ivil engineering profession.

The department has o distingoished fac-
ulty actively involved in both teaching and
research. While some laboratories are
supervised by graduate students, virtoally
all courses are taught by members of the
full-time or adjunct taculty. Many laculty
members conduct research addressing infra-
structure issues of the New York City
region.

CIVIL ENGINEERING
PROFESSION

Civil engincers are responsible for the
design, construction, maintenance and oper-
ation of today s infrastructures. These arcas
cover a wide range of urban and regional
systems and tunctions, including huild-
ings, roads, bridges. airports, rail systems,
dams, irrigation systems, water supply sys-
tems, environmental ccosystems and solid
and liquid waste treatment and disposal
systems and processes. The civil engineer
practices in a hroad and exciting field that
has a major impact on society in general,
and on its infrastructure environment in
particular.

Modern civil engincering also deals
with rapidly expanding intormation tech-
nologies, These technologies monitor, con-
trol, operate and manzge complex
infrastructure systems. From smart build-
ings to remote monitoring of ransportation,
water supply, sewage and other nfra-
structures, the modern civil engineer applies
information technologies t¢ improve the
quality of the infrastructure environment.

DEGREE PROGRAMS

The department’s undergraduate programs
deliver a broad civil engineering back-
ground to the beginning engineer. Graduate
programs are designed 1o allow students to
specialize in particular areas or subdisci-
plines, 1s well as to pursue genera! gradu-
ate work across several different areas.

The Department offers the following
degree and cenificate programs.

Bachelor of Science
+ Civil Engineering

Master of Science

= Civil Engineering

+ Environmental Engincering

» Environmental Science

¢ Transportation Management

» Transporation Planning and
Engincering

= Urban Systems Engineering and
Management*

Dactor of Philosophy

« Civil Engineering

« Transportation Planning and
Engincering

Advanced Certificafes

+ Construction Management™*

+ Executive Construction Management
(Exec21)

+ [Marzardous Waste Management

= Traffic Engincering

* Transportation Management and
Economics

* Transportation Planning

“Pending New York State appronval,
#ROffered in conjiorction witlh the Depariment of
Meancgemend,

Specific information on cach of these pro-
grams is found in the programs section of
this catalog.

OFFICES

Brooklyn Campus
Rogers Hall. Room 517
Tel: 718/260-3220

Feax: TI8260-3433
E-mail: coe@poly.edu
Weh: www.poly.edu/cee

Long Island Campus

Main Bldg., Room 126

Tel.: 63177535 4444

Fax: 6317755 4404

E-muail: cee@poly.edu

Web site: www.poly.edufcee



DEPARTMENT OF CIVIL ENGINEERING

FACULTY

PROFESSORS

Greorge Bugliarello, University
Protessor, Chancellor

Scl. Massachusetts Instituie of
Technology

Fluid mechanics, urban development,
megacities. knowledge parks. infrastruc-
mre, seience and technology policy

John C. Faleoechio, PE, Professor of
Transportation Planning and
Engineering. Executive Director of
Transportation Research [nstitute and
LIrban Intelligent Transporation
Systems Center

PhD, Polytechnie University
Transporttion planning, public
transportation. travel demand, traffic
eRRiteering. ansportalion sysiem
evaluation, aRsportarion sysiens
management

Fletcher H. Griffis, PE. Protessor of
Civil Engineering. Department Head.
Director of Center for Construction
Management Technology

PhD, Okiahoma Staie University
Three-dimensional computer models
and the fully imegrated and antomated
praject process, model-hased simudarion,
applications of operations research prin-
ciples to comstruction, dredging and
dredged materiad disposal, infrastroe-
teere design, constriction and nianage-
Me, eRGIeering econumics

Ian Juran, Professor of Civil
Enginecring. Executive Director of
Urban [nfrastructure Institute )
PhD, DSc. University of Paris IV, Ecole
Nabtionale de Ponts ¢t Chaussées
(France)

Ceotecluical engineering, soil
inpreverment technologies, geosynthesis
engineering, in-situ soil testing, urban
engineering

Roger P, Roess, Professor of
Trusponation Engineering, Special
Assistant to Dean for Academic
Assessment

PhDD. Polytechnic University

Highway capacinv and fevel of service
anclvsis, traffic control and operations,
public transportation operations,
HQHSPOrIQrion econaimics, engineering
pedagogy

Dipak Roy, PE. Professor of
Environniental Engineering

PhD. University of 1liinois

Hazurdous waste managenment, in-siti
remediation, Moremediation. soil flush-
ing, biological processes for waste treat-
mert, disinfection

ASSOCIATE PROFESSORS
Magued G. Iskander, PE. Associate
Professor of Civil Enginecring

PhD. University of Texas at Austin
Foundation engineering, marine geo-
techaotogy. pile fonndations, alternative

Joundations. geotechnical instrianenta-

tion and monitoring, transparent sotls

Feng-Bao Lin, P, Associate Professor
of Civil Engineering

Phl3, Northwestern University
Non-tinear finite element methods,
boundary element methods, structural
dvnamics, nondestructive testing of
structires, constitutive modeling.

fracture mechanics, plasticity theory,

damage modeling, opiical tomography,
seismic analvsis of high-rise brildings,
reinforced and prestressed concrete
struciures

Alan H. Molof, Associate Professor of
Environmental Engincering

PhD. University of Michigan

Water and wastewater treatnent
processes, nutrient remenvead, river and
stream pollution. industrial waste treat-
ment

Elena 8. Prassas, Associate Protessor of
Transportation Engineering

PhD, Polytechnic University

Traffic engineering. software sysients
and simulation for transportation
applications, unsportaiion ¢eonomics,
Al applications

ASSISTANT PROFESSORS

S¥meon Christodoulou, Assistant
Professor of Civil Engineering

PhD. Columbia University

Decision support systems, profect sched-
nle and cost controd svstems, tree-
dimensional computer models and the

fully integrated and automated project

process, information managemen? and
system integration, artificial newral
nretworks, bid strutegies

Masoud Ghandehari, Assistant
Protessor of Civil Engineering

PhD. Northwestern University
Mechanios of fracture, durabiliiv of
conerete structires, stractioal materials

Eakalak Khan, Assistant Professor of
Environmental Engineering

PhD. Umivensity of California at Los
Angeles

Waste and wastewater guality,
especiatiy on biodegradubility leved,
bivlogical process development for
water, wasie, and wastewater treatinent.
resmoval of hazardous chemicafsAnetals

Jrontwarer and wastewater

Konstantinos Kostarelos, Assistant
Professor of Enviroamental Enginecring
PhD, University of Texoas at Austin
Subsurfuce remediation of toxic sub-
stances, water reatment teclinologies,

fluidd flow in poroas media. tracer

rechiofogy, geotechnicdl engineering.
design of landfill and cover svsrems

Hualiang Teng, Assistant Professor of
Transportation Engineering

PhD. Purdue University

Intelligeni transporiation sysienis,
denand modefing, nenvork analvsis,
traffic engineering, freigtt
transportalion systems

LECTURER

Roula Maloof. Lecturer of Civil
Engineering

PhI2. Polytechnic University
Non-destructive evaluation, fracture
mechanics. finite element analvsis, stress
aialvsis



ADJUNCT FACULTY

Construction Management and
Engineering

Stylianos Aniftos, PEE, Adjunct Lecturer
in Civil Engineering

PhD. Polylechnic University

Exec 21 Program

William Goldstein, Adjunct Iecturer of
Civil Engineering
Vice-President, O Brien Kreitzberg

Ralph Locurcio, PE. Adjunct Lecturer
in Civil Engineering
Senior Vice-President, STV Group

Alfred T. McNeill, PE. Adjunct
Lecturer in Civil Engineering
Former Chairman and CEQ, Turner
Construction

Robert Ruben, PE, Esq., Adjunct
E.ecturer in Civil Engineering
Partner, Postner and Ruben

Jerome White, PE, Adjunct Professor
of Civil Engineering

BS. Polytechnic University

President, Jerome B, White PC

Enyvironmental and Water Resource
Engineering

Raoul Cardenas Jr., Adjunct Prolessor
of Environmental Engineering

PhD. New York University

Michael J. Sakala, PL:, Adjunct
Assistant Professor of Lnvironmental
Engineering

MS. Polytechnic University

John J, Tanacredi, Adunct Professor
of Environmental Enginecring
PhD, Polytechnic University

Strnctural and Geotechnical
Engincering

Donald Bruce, CEng. Adjunct Lecturer
in Civil Engineering

PhD. Umiversity of Aberdeen (Scotland)
Senior Research Adviser, Urban Ulilitics
Center

Pong Keun Chang, PE, Adjunct
Lecturer in Civil Engincering

PhD. Columbia University

Mucser Rutlidge Consulting Engineers

Ben Golshar, PE, Adjunct Lecturer in
Civil Engineering

MS, City University of New York
Project Manager, Liro-Kassner Inc.

Edward E. Lockley, PE, Adjunct
Lecturer in Civil Engineering
PhD. Polytechnic University
Consultant

I Jong Lou, PE, Adjunct Associate
Professor of Civil Engineering
PhD, Northwestern University
President, 1.J. Lou Associates LLPC

Khaled Mahmoud, PL, Adjunct
Lecturer of Civil Engincering

PhD, City University of New York
Director of Rescarch and Development,
URS Corporation

Sri K. Sinha, PE, Adjunct Lecturer in
Civil Engineering

MS. Polytechnic University

Director of Plant Improvements and
Asset Management, Lucius Pitkin Inc.

Kuros Sorbi, PE. Adjunct Lecturer in
Civil Engineering
MS. Polytechaic University

Yung K. Wang, Adjunct Lecturer in
Civil Engincering

Phl3. Polytechnic University
Research Enginecr, Advanced
Technology Oftice. Brookhaven
National Laboratories

Alfonso Whu, Adjunct Lecturer in Civil
Engincering
MS, Polytechnic University

Transportation and Highway
Engineering

Capt, Fiaz Arain, Adjunct Lecturer in
Transportation Engineering

PhI3, Polylechnic University

LS. Merchant Manine

DEPARTMENT OF CIVIL ENGINEERING

Andrew Bata, Adjunct Professor in
Civil Engineering

MS, Northwestern University

New York City Transit Authority

Philip A. Habib, PE, Adjunct Professor
of Transportation Engineering

PhD, Polytechnic University

President, Philip A. Habib Associates

Michael Horodniceanu, PE, Adjunct
Professor of Transpertation Enginecering
PhD, Pelytechnic University

President, Urbitran Associates

Richard Malchow, Adjunct Professor
of Transportation Engineering

MS, Union College

Vice President, Management and
Budget, Urbitran Associates

Apanika Niekim, Adjunct Lecturer in
Civil Engineering
PhID, Polytechnic University

Vassilios Papayannoulis, Adjunci
Lecturer in Transportation Engincering
PhD, Polytechnic University

Urbitran Associates

FACULTY EMERITI

Paul R, DeCicco, PE, Professor
Emeritus
MCE, Polytechnic University

Alyin 8. Goodman, PE, Professor
Emeritus
PhD, New York University

Alhert H. Griswold, PE, Protessor
Emeritus
MSCE, Columbia University

Stephen T. Mikochik, Professor
Emcritus
MS, Rutgers University

Robert C. Veit, Professor Emeritus
MSE, Polytechnic University

Ping-Chun Wang, PE, Emcritus

Professor
PhD, University of 1llinois
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DEPARTMENT OF COMPUTER
AND INFORMATION SCIENCE

Head: Stuart A, Steele

Computers are now used in practically
every area of human endeavor and are
radically changing both the way people
live their lives and notions of the hmits of
human capabilitics. Job vpportunities in
computer and information science are
challenging and diverse. According 10 the
UL.S. Bureau of Labor Statistics. current job
growth in compulter science is among the
highest of any technical profession.

Polytechnic’s Department of Computer
and Information Science offers programs
of studies leading 1o the BS, MS and PhD
in Computer Science and the MS in
Information Systems Engineering. The
department offers joint programs with the
Department of Electrical and Computer
Engincering, leading to the BS and MS in
Computer Engineering and the MS in
Telecommunication Networks, The depan-
ment also ofters an advanced ceriticate in
software engineering.

The department faculty 15 involved in
rescarch at the frontiers of many key areas
of computer science. Current research
includes the analysis and development of
data mining, highly efficient Internet
search engines, imaging. very large data-
base systems, security with digital water-
marking, advanced algorithms. interactive
graphics and high performance networks.
Major research foci are in distributed sys-
tems. media systems and software engi-
neering. Application of the research is in
all business arcas such as finance. trans-
portation, education, government, enter-
tainment and elccommunications. Software
and the intelligence developed for these
arcas are growing rapidly and is a major
challenge in computer science.

The taculty works closely with
Polytechnic’s Center for Advanced
Technelogy in Telecommunications
{CATT) and has relationships with various
industries that support research and activ-
ity in their arcas of special interest.

The department provides students with
a wide variety of advanced computer and
software systems. These support PC and
UNIX technology along with highly dis-
tributed networks. The department has
four dedicated computer science labora-
tories (virtual tab) for upper-level under-
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sraduate students. They are the Software
Engincering Laboratory, Parallel and
Distributed Systems Laboratory,
Visualization and Graphics Laboratory
and Computer System and Security
[mtegration Laboratory. Multimedia and
Web-based laboratories are also avail-
able.

MISSION STATEMENT

The Department of Computer and
[nformation Science 1s committed to
preparing it undergraduate and graduate
students tor leadership roles in profes-
stonal and research activities in the infor-
mation technology sector. The department
fosters an environment that encourages
lifclong learning in the information age.
Graduates lead and grow in diverse work-
ing environments and apply the theorics
and skills of computer and information sci-
ence to real-world problems. Toward this
end. the department conducts state-of-
the-art research in theoretical and applied
computer science and maintaing strong
educational programs that emphasize on
breadth and depth in technical knowl-
cdge, and proliciency in verbal and writ-
ten communication skills,

DEGREES OFFERED

Bachelor of Science
* Computer Engineering®
+ Compulter Science

Master of Science

+ Computer Science

¢ Information Sysicms Engineering
* Telecommunication Networks*

Master of Engineering
+ Interdisciplinary Swdies in Engincering
(Wircless Innovation®*)

Dactor of Philosophy
+ Computer Science

Advanced Certificates
« Computer Engineering™
« Software Engineering

= A Mfered in conjunction with the Department of
Electrical and Computer Engineering.

== Offered i conjunciion with the Department of
Menagement wnd the Depariment of Efecrric ol emd
Cownpuier Engineering.

UNDERGRADUATE PROGRAMS
COMPUTER SCIENCE

The undergraduate program in computer
science is accredited by the Computer
Science Accreditation Commission
(CSAQC) of the Computing Sciences
Accreditation Board (CSAB), a special-
ized accrediting body recognized by the
Council on Postsecondary Accreditation
(COPA) and the U.S. Department of
Lducation. The computer science program
offers a curriculum that prepares students
for professional careers as computer sci-
entists or for graduate studies in computer
science leading to research or teaching
careers.

COMPUTER ENGINEERING

The computer engineering curriculum prao-
vides the fundamental knowledge and tech-
nigues that graduates need to design
computer systens and work with com-
puter hardware and software. The com-
puter engineering program is accredited
by the Accreditation Board for Engineering
and Technology (ABET). The undergrad-
uale progran is a joint program and admin-
istered hy the Depariment of Electrical and
Computer Engineering. More details are
available in that depanment's section as
well as in the programs section of this cat-

alog.

GRADUATE PROGRAMS
COMPUTER SCIENCE

The MS program in computer science
develops graduate skills in a broad range
of fundamental areas, including data struc-
tures and algorithms, programming lan-
guages. compilers, architecture,
operating systems and artiticial intelli-
gence, This degree is offered on all three
CAMPUSes.

The PhD} program develops graduate
skills in a broad range of areas as well as
expertise inone or more specific areas and
the ability to think critically and conduct



independent research. Ouistanding PhD
students are advised o apply for financial
aid in the form of teaching assistantships.
research assistantships or partial tition
remission,

TELECOMMUNICATION
NETWORKS

The MS program in telecommunication
networks preparcs graduates for profes-
sional careers in designing., managing and
operating lelecommunication networks,

This program includes a wide variety of

courses ranging from fundamenal topics
to recent technological advances in the
ficld of welecommunication networks.

INFORMATION SYSTEMS
ENGINEERING

The information systens engineering pro-
gram educates industry peeple who are
taced with the challenges and opportuni-
ties of Integrating computers and commu-
nication systems. The program combines
courses from electrical engineering, com-
puter science and management with an
emphasis on information systems cngi-
neering. Polytechnic offers the program
only at its Westchester campus. courses
follow an exgcutive format and classes
meel every other weekend for two full
days. Friday and Saturday.

SOFTWARE ENGINEERING

The advanced certiticate in software engi-
neering consists of a series of five
graduate-level courses designed to give
students the knowledge and skills they
need to compete successfully in the soft-
ware development arena. Students who
waint to continue in their studies can apply
these courses to the MS program in com-
puicr science.

OFFICE

Brooklyn Campus
Dibner/CATT Bldg., Room 238
Tel: TIB/260-34490

Fax: 718/260-3609

E-mail: cis@poly.edu

Web: hup:/fcis.poly.edu

DEPARTMENT OF COMPUTER AND INFORMATION SCIENCE

FACULTY

PROFESSORS

Phyllis G. Frankl, Professor of
Computer Science

PhDD. New York University
Software testing and analvsiy

Ivan T, Frisch, Protessor of Electrical
Engineering and Computer Science.
Executive Vice President and Provost
PhD. Columhia University, Director of
Long Island Graduate School for
Professional Studies

Information svstems, computer Repworks
and network controf

K. Ming Leung, Professor of Physics
and Computer Science

PhD, University of Wisconsin
Compeder programming, compuier
simulation

Richard Van Slyke, Professor of
Electrical Engineering und Computer
Science

Ph>. University of Calitornia at
Berkeley

Combinatoriad oprimization, information
nretwark design, algorithms

ASSQCIATE PROFESSORS

Boris Aronov, Associate Professor of
Computer Science

PhD, New York University

Algorithms, computationad and combing-
toricd geometiy

Alex Delis, Associale Professor of
Computer Science

PhD. University of Maryland at College
Park

Database management svstems. analvsis
of svstems, and software engineering

Lisa Hellerstein, Associate Professor of
Computer Science

PhD. University of Calitornia at
Berkeiey

Compatetional learning, complexin
theory

Nasir Memon, Associate Professor of
Computer Science

PhD, University of Nebraska

Pulse compression, computer secuvity,
[ge processing

Joel Wein, Associate Professor of
Computer Science

PhI}, Massachusetis Institute of
Technology

Parallel and distributed computation,
conthinatorial optimization, scheduling
theory, algovithms, network optimization

Edward K. Wong, Associate Professor
of Computer Science

PhD. Purdue University

Computer vision, image analysis, pattern
recogiition

ASSISTANT PROFESSORS
Hervé Brinnimann, Assislant
Professor of Computer Science
PhD. Princeton University
Algorithmy and geometric computing

Yi-Jen Chiang, Assistant Professor of
Computer Science

PhI), Brown University

Cenmpnater graphics, computer
algorithuns

Gleb Naumovich, Assistant Professor of
Computer Science

PhI, University of Massachusetts at
Amherst

Static analvsis of concurrent sufbware,
software engineering. programming
languages

Torsten Suel, Assistant Professor in
Computer Science

PhD. University of Texas

Database, parailel computation,
algorithimy

INDUSTRY FACULTY

Alan R. Davis, Industry Associate
Professor of Computer Science
PhD. Polytechnic University
Programming svstems, algorithms,
education technology

David R. Poucette, Industry Professor
of Computer Science. Associate Dean of
Long [sland Campus

PhD, Polytechnic Institute of Brooklyn
Svstems integration, soffware engiineer-
ing, operating systems

Robert I. Flynn, [ndustry Professor of
Computer Science

Phi}, Polytechnic University
Canmputter architecture, operating
Svstens
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DEPARTMENT OF COMPUTER AND INFORMATION SCIENCE

Linda Anne Grieco, Industry Associate
Professor of Computer Science

PhD. Rutgers University

P!‘()g}‘(.ﬂ??ﬂif-ﬂg anel (.'ompufer .s‘oﬁware

Haldun Hadimioglu, Industry
Associate Professor of Electrical
Engincering and Computer Seience
PhD, Polytechnic University
Computer architecture, high-
perforiiance sysiems

Barry Jones, Industry Associate
Professor ot Electrical Engineering and
Computer Science

MS, Marist College

Electromechunical systems, real-tine
compriter sysiemis

Stuart A. Steele, Industry Professor of
Computer Science, Depariment Head
PhD, Pennsylvania State University
Software engineering and management,
prograning lunguages, real-tinte

RRR) femns

Fred J. Strauss, Indusiry Associate
Professor of Computer Science

MS, Polytechnic University
Operating svsiems, software
eagineering, computer engineering

RESEARCH FACULTY

Maurice Karnaugh, Research Professor
of Computer Science

PhDD, Yale Universily

Gad M. Landau, Research Professor of
Computer Science

PhD, Tel-Aviv University (Israel)
Algoritlons, string matching, computa-
tional biology, pattern recognition,
conmunicalion networks

LECTURERS

Ronald E. Fedderson, Lecturer of
Computer Science

MS, Polytechnic University

John B, Sterling, Lecturer of Computer

Science
MS. New York University
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INSTRUCTORS

Evan Gallagher, Instructor of
Computer Science
MS, New York University

Daniel Katz-Braunschweig, Instructor
of Computer Science
MS. Iona Coliege

ADIJUNCT FACULTY

Hamid Ahmadi, Adjunct Professor of
Computer Science
PhD, Columbia University

Thomas P. Cahill, Adjunct Professor of
Computer Science
MS, Polytechnc University

Elliote R. Haruld, Adjunct Lecturer of
Computer Science
MS., New Jersey Institute of Technology

Mark Hoffman, Adjunct Professor of
Computer Science
PhD, Polvtechnic University

Edward Lancevich, Adjunct Professor
of Computer Science
PhD. Polytechnic University

Clifford Marshall, Adjunct Professor of
Computer Science
PhD, Columbia University

Jorge Negron, Adjunct Lecturer of
Computer Science
BS, Polytechnic University

Charles Palmer, Adjunct Professor of
Computer Science
PhD, Polytechnic University

FACULTY EMERITI

Arthur E. Laemmel, Professor
Emeritus of Electrical Engineering and
Computer Science

BEL. Polytechnic University

James T. LaTourrette, Professor
Emeritus of Electrical Engineering and
Computer Science

PhD. Harvard University

Stanley Preiser, Professor Emeritus of
Mathematics and Computer Science
PhD, New York University

Henry Ruston, Professor Emeritus of
Electrical Engineering and Compuier
Science

PhD, University of Michigun

Martin L.. Shooman, Protessor
Emeritus of Electrical Engineering and
Computer Science

DEE. Polytechnic University

Edward ]. Smith, Professor Emeritus of
Electrical Engincering
DEE, Potytechnic University



DEPARTMENT OF ELECTRICAL
AND COMPUTER ENGINEERING

Heud: David J. Goodman

Through innovations in lelephones, elec-
tric power systems, rapid transtt, radio,
television. medical clectronics. comput-
ers, nrcroelectronics. the Intemet and wire-
fess communications, electrical and
computer engineers contributed more o
the quality of 2(0th century life than any
other profession. The first half of the pre-
sent century will be cqually exciting.

The Department of Electrical and
Computer Engineering is weil respected
throughout the world for its major contri-
butions to the profession and its tradition of
exeeflence in teaching and research.
Polytechnic electrical and computer engi-
neering graduates are prominent in uni-
versity faculties, mndustrial labs and
company boardrooms spanning the entire
range of the electrical, electronic and infor-
mation-technotogy industrics.

The department enters the 2 1st century
with strong teaching and research pro-
grams in the most exciting fields in the
information age: the Internet, wireless com-
munications, computers, multimedia signaf
processing, robotics, automatic control and
clectric power generation.

In the intimate Polytechnic environ-
ment, undergraduates benefit from tre-
quent access 1o faculty members and
lahoratorics at the forefront of innovation.
The acclaimed Electrical and Computer
Enginecring Distinguished Lecture series
brings the world’s technoiogy leaders to the
MetroTech campus on a weekly hasis to
present their latest advances and discuss
them with students and faculiy.

MISSION STATEMENT

The mission of the Department of Electrical
and Computer Engineering is to perform
teaching and research that maximizes the
value of a Polylechnic University degree.
The educational program couples knowl-
edge of clectrotechnology with design and
analytic skifls to develop creative leaders in
their profession. The research places the
Polyiechnic community at the forelront of
Information Age technology and maintains

the Universily's high status in the techni-
cal, business and government communi-
ties. One cluster of highly visible research
projects happening during 2001 to 2003
focuses on technology to realize the promise
of a Wireless Internct.

DEGREES OFFERED

The Department of Eiectrical and
Computer Engineering offers the follow-
ing degree and certificate programs.
Separate sections of this catalog present
the objectives, requirements, advising
resources and courses for the individual
Progrants.

Bachelor of Science*
+ Computcr Engineering®*
« Elecirical Engineering

Master of Science

+ Computer Engineering**

+ Electricai Enginecring

+ Electrophysics

+ System Engineering

+ Telecommunication Networks**

Master of Engineering
= Interdisciplinary Studies in Engineering
(Wireless Innovation**#}

Daoctor of Philosophy
» Electrcal Engineering

Advanced Certificates

» Computer Enginecring**

+ Image Processing® #*

+ Telecommunication Network
Management®*#*

» Wireless Comimunications

*Accredited by the Acereditation Board for
Engineering and Technology (ABET).

A Qfered in conjunction with the Departinent of
Cennpeeter and Information Science,

=erOffered in comfunction with the Depariment of
Manugement and the Department of Commpater and
Information Science.

sawiPending New York Stare approval.

GRADUATE CERTIFICATE
PROGRAMS

The department oflers Advanced Certificate
Programs on themes of current interest.
The programs recognize stwlents for suc-
cessful completion of four or five graduate
courses tocused in arcas of interest to work-
ing engineers. More details about these
programs arc avuilable below in the sections
about related degree proprams. Courses
coinpleted for an advanced certificate are
applicable toward a master's degree 1 a
related field. The department’s Graduaie
Manuval and Weh site should be consulted
lor the iatest list of these programs that fol-
low current trends in technology.

SPECIAL UNDERGRADUATE
PROGRAMS

BS/MS Honors Program: there are seven
options for qualified students to jointly
earn two degrees following an accelerated
schedule: {1} BS/MS Electrical
Engineering/Electrical Engincering. (2}
BS/MS Electricat Engineering/Computer
Engineering, {3} BS/MS Electrical
Enginecring/Telecommunications
Networks, {4} BS/MS Computer
Engincering/Electrical Engineering, (5)
BS/MS Computer Engineering/Computer
Scicnce, (6) BS/MS Cowputer
Enginecring/ Computer Engineering, and
{73 BS/MS Computer Engineering/Tele-
communication Networks, The program
is uvailable to exceptional undergraduate
students, enabiing them to carn both the
bachclor’s and master’s degrees in as
tittle as four years of stody.

Dual Major Electrical Engineering/

Computer Engineering: Bachelor of
Scicnee Program (142 credits)
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DEPARTMENT OF ELECTRICAL AND COMPUTER ENGINEERING

STUDENT ORGANIZATIONS

Institute of Electrical and Electronics
Engincers  (IEEE). Professional
Organization, Student Chapter.

Eta Kappa Nu. Electrical Engineering
Honor Society.

SPECIALTY LABS

Keeping pace with the dynamic advances
in clectrical and computer engineering, the
department maintains stale-of-the-art lab-
oratories for student instruction and exper-
imentation. Laboratory courses combine
lectures, experiments and project work,

They provide swdents with a rich set of

clective choices. opportunity to work on
senior projects with faculty researchers,
valuable hands-en experience to enhance
and supplement material they Jeamn in their
lecture classes, and forums to practice their
oral amd written communication skills.
Technologies developed in these labs
mclude multimedia information commu-
nications and processing. local area net-
works. wireless information networks,
clectrical machinery. very large-scale inte-
grated circuits. controlfrobotics and
MICTOW VS,

The Wireless Lab provides lormal
experiments, lectures and project work on
state-of-the-art commercial spread spee-
trimn wireless access systems, including
bit error rate analysis and UHF channel
Propagation measurements,

The Multimedia Lab is equipped with
PC-based multimedia workstations, pro-
viding students with hands-on experience
to acquire. process and communicale voice.,
image and video as well as create multi-
media documents.

The Local Area Networks Lab
includes a set of weekly experiments using
X-terminals, Ethernet LANS, routers and
bridges and associated soltware w con-
duct a variety of LAN/W AN experiments
and projects.

The VLSI activity treats Very Large-
Scale Inegrated circuit design, perfor-
mance analysis and circuit characterization
using modern Y181 CAD tools such as
VHI3L.. Students study the design of MOS,
CMOS and BiCMOS logic, standard cells
and gate arrays and mixed (analog/digiial)
circuits.
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The Machinery Lab provides projects
and structured experiments on electrical
machinery and powcer-related laboratory
measurements. These include transtormers,
induction motors, synchronous machines,
de machines. DC/DC converters and
ACIAC cycloconverters,

The Control/Robotics Lab provides a
variety of cxperiments and project work
focusing on feedback control. data acqui-
sition and computer control.

The Microwave Lab treats the design.
{ubrication and testing of passive and active
circuits and antennas using modern CAD
and measurcment soltware and hardware.

CENTER FOR ADVANCED
TECHNOLOGY IN
TELECOMMUNICATIONS

Through the New York State Center for
Advanced Technology in Telecommuni-
cations (CATTY), electrical and computer
engineering facully collaborate with indus-
try in research, education and technology
transter in (elecomnownications and infor-
mation sysiems. CATT is distinguished
for ity innovations in many fast-moving
areas. including ATM, Broadband ISDN,
network bridging, digital filiering, soft-
waie design and reliability., packet-switched
network design tools, real-time systems.
tratfic planning and capacity engineering,
UNIX networks design work bench, wire-
less and image communications and image
compression and pattern recognition.

OFFICES

Brooklyn Campus
Dibner/CATT Bldg., Room 200
Tel: 718/260-3390

Fax: T18/260-3906

E-mil: ec@poly.edu

Weh: www.cee.poly.edu

Long Island Campus
Muain Bldg.. Room 120
Tel: 631/755-4263

Fax: 631/755-4404
E-mail: ec @poly.edu
Web: www ece.poly.edu

FACULTY

PROFESSORS

Henry L. Bertoni, Professor of
Electrical and Computer Engineering.
Drircclor of Weber Wireless

Research Institute

Phi3. Polytechnic University
Wireless, electronignetics

Robert R. Boorstyn, Protessor of
Electrical and Computer Engineering
PhD, Polytechnic University
Communication networks

Frank A. Cassara, Professor ol
Electrical and Computer Engineering
PhD. Polytechnic University
Electronie cirenits, wirelesy
COMPRECAtION SYSIems

David C. Chang, Protessor ot Electrical
and Computer Engineering. University
President

PhD>. Harvard University
Electromagnetics. microwave integrated
CIFCHELY

H. Jonathan Chao, Professor of
Clectrical and Computer Engineering
PhID, Ohio State University

Design of VST chips for
relecommunications

Ivan T. Frisch, Protessor of Electrical
Engincering and Computer Science,
Executive Vice President and Provost,
Director of Long Islund Graduate Center
Phl}, Columbia University

Inforsmation systems, computer nebwvorks.
netwark control

David J. Goodman, Protessor of
Electrical and Comnputer Engineering.
Department Head

FhD, [mperial College, University of
London (England)

ConnariCations Systems

Farshad Khorrami, Protessor of
Electrical and Computer Engineering
PhD, (Yhio State University
Robaotics, conivol svstems



Spencer P. Kuo, Professor of Electrical
and Computer Engineenng and
Electrophysics

PhD. Polytechnic University
Muagnetolivdrodviamics

I-Tai Lu, Professor of Clectrical and
Computer Engineering

PhD. Polytechnic Universily
Electromagnetios, aeonstics, wireless
conmitication

5. Unnikrishna Pillai, Professor of
Electrical and Computer Engineering
PhD. Untversity of Pennsylvania
Signal processing and communicaiions

Yao Wang. Professor of Elecirical and
Computer Engineering

PhD. University of California at Santa
Barbara

frcge coding, patiern recognition

Zivan Zabar, Professor of Electrical

and Computer Engineering

Scb. Technion ¢(Israeh

Ponwer efectranics, electric drives, power
VSIS

ASSOCIATE PROFESSORS

Nirod K. Das, Associate Professor of
Electrical and Computer Engineering
PhD. University of Massachusets
Electromagnetics, aitennas, inicrowane
iniegrated civeuits

Ramesh Karri, Associate Professor of
Electrical and Computer Engineering
PhEY. University of California at San
Dhcgo

VIS CAD, commater enginecring

Shivendra 5. Panwar, Associate
Professor of Electrical and Compuier
Engineering. Divector of Center fur
Advanced Technology in
Telecommunications

PhD. University of Massachusetts
Conpmunication nepworks

DEPARTMENT OF ELECTRICAL AND COMPUTER ENGINEERING

Malathi Veeraraghavan, Associate
Professor of Electrical and Computer
Engincering

PRID. Duke University

Wireless protocels, networks,
fefeconmunications

Peter Voltz, Associate Professor of
Electrical and Computer Engineering
Ph}, Polviechnic University
Connnunications and signal processing

ASSISTANT PROFESSORS
Dariusz Czarkowski, Assistant
Professor of Electrical and Computer
Engincering

PRD, University of Florida

Power electronies, power giidife

Elza Erkip, Assistant Professor of
Electrical and Computer Engineering
PhD. Stanford University

Wireless compmundication. conumunica-
tion theory, information theory

Zhong-Ping Jiang, Assistunt Professor
of Electrical and Computer Engineering
PRD. Feole des Mines de Paris (France)
Control systems

Ivan W, Selesnick, Assistant Professor
of Electrical and Compuler Enginearing
PhD, Rice University

Signal processing

RESEARCH FACULTY

Philip Balaban, Research Professor of
Electrical and Comiputer Engineering
PhD. Rice University

Andreas H. Hiclscher, Research
Professor of Electrncal and Computer
Engincering

PhD. Rich University

INDUSTRY FACLLTY

Mokhtar Boukli-Hacene, Indusiry
Associale Professor of Electrical and
Computer Engineering

Phi3. Polytechnic University
Commeication systeas, fther optics

ADJUNCT FACULTY
Tushar Bhatiacharjee, Adjunct
Lecturer

PhI3. Jadavpur University (Tndia)

Charles Bolen, Adjunct Lecturer
MS. Polytechnic University

Robert Cahn, Adjunct Lectarer
PhD. Yale University

Matthew Campisi, Adjunct Lecturer
MS. Polytechmie University

X. K. Chen, Adjunct Assistant Professor
PhIDD, Polytechnic University

Robert DiFazio, Adjunct Lecturer
PhD, Polytechaic University

Robert Gordon, Adjunct Lecturer
PhDD. Polytechnie University

Sidney Hantler, Adjunct Lecturer
PhD, University of Michigan

Howard Hausman, Adjunct Lectuver
MS. Polytechmic University

Michael Henderson, Adjunct E.ecturer
MS. Rensselaer Polytechnic Instiiute

Jun Hong, Adjunct Lecturer
PhD. Polytechnic Umversity
Parviz Kermani, Adjunct Lecturer
PhD. University of California at Los

Angeles

Michael Knox, Adjunct [ecturer
MS. Polytechnic University

Ben Spherling, Adjunct Lecturer
Phil. Lengingrad Polvtechnie University

George Sullivan, Adjunct Lecturer
MS. Polvtechnic University

Fred Winter, Adjunct Lecturer
PhI2. Polytechnic University

Zhengxue Zhao, Adjunct Lecturer
PhI2. Polylechme Universiy
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FACULTY EMERITI

Leonard Bergstein, Professor Emeritus
of Clectrical Engineering

PhD. Polytechnic University

Leo Birenbaum, Associate Professor
Emeritus of Electrical Engineering and
Electrophysics

MS, Polytechnic University

Donald Bolle, Protessor Emeritus of
Electrical Enginecring. Emeritus Provost
PhD, Purdue University

Joseph ). Bongiorno Jr., Professor
Emeritus of Electrical Engineering
DEE. Polylechnic University

Edward 8. Cassedy, Protessor Emeritus
of Electrical Engineering
DrEng, Johns Hopkins University

Bernard R. 8. Cheo, Professor Emeritus
of Electrical Engineering

PhD, Umiversity of California at
Berkeley

Douglas A. Davids, Associate Professor
Emeritus of Electrical Engineering
PhID, Johns Hopkins University

Rudolf F, Drenick, Professor Emeritus
of Electrical Engineering
PhD. University ol Vienna { Ausliria)

Herman Farber, Associate Emeritus
Professor ot Electrophysics
MEE. Polvtechnic Umversity

Leopold B. Felsen, University Professor
Emeritus
DEE. Polytechnic University

Richard A, Haddad, Professor

Emenitus of Electrical Engineering
PhID. Polyiechnic University

gL

Denald F. Hunt, Professor Emeritus of
Electrical Engineering
B3, University of Pennsylvania

Ludwik Kurz, Professor Emeritus of
Electrical Engincering
EngScDy, New York University

James T. LaTourette, Professor
Emeritus of Electrophysics
PhD, Harvard University

Nathan Marcuvitz, University
Professor Emeritus

DEE, Polytechnic University

Maurice C. Newstein, Professor
Emeritus of Electrophysics

Phb), Massachusetts Institute of
Technology

Arthur A. Oliner, Professor Emeritus
of Electrophysics
PhD, Cornell University

Istvan Palocz, Professor Emenitus of
Electrical Engineering and
Electrophysics

PhD, Polytechnic University

Athanasios Papoulis, University
Professor Emeritus
PhD. University of Pennsylvania

Philip E. Sarachik, Professor Emeritus
of Electrical Engineering
PhD, Columbia University

Harry Schachter, Professor Emeritus of
Electrical Engineering
PhD. Polytechnic University

Benjamin Senitzky, Professor Emeritus
of Electrophysics
PhD, Polytechnic University

Sidney 8. Shamis, Professor Emeritus
of Electrical Engineering
MS, Stevens Institute of Technology

Leonard G. Shaw, Professor Emeritus
of Electrical Engineering
PhD, Stanford University

Jerry shmoys, Profcssor Emenitus of
Elcctrical Engineering
PhD, New York University

Edward J. Smith, Professor Emeritus of
Electrical Engineering and Computer
Scicnce

DEE, Polytechnic University

Theodore Tamir, University Professor
Emeritus
PhD, Polytechnic University

Wen-Chung Wang, Professor Emeritus
of Electrical Engineering and
Electrophysics

PhI, Northwestern University

Gerald Weiss, Professor Emeritus of
Electrical Engineering
DEE., Polytechnic University

Dante C. Youla, University Professor
Emeritus
MS. New York University



DEPARTMENT OF HUMANITIES
AND SOCIAL SCIENCES

Head: Harold P. Sjursen

The Deparntment of Humanitics and Social
Sciences offers a varkety of degree pro-
grams, nunors, concentrations and elec-
tive courses to provide a means wherchy
students can expand their understanding of
the society and culture in which they live
and ohtain skills that can lead to svecess-
tful and enriching careers. In a world of
narrowly focused specialists, human
progress depends upen those who can syn-
thesize knowledge and communicate it
with real understanding. Such persons are
not locked into rigid academic disciplines
and patterns of thinking, they are as intel-
lectually comfortable in the sciences as in
the humanities and social sciences. While
such persons are rare. they are in demand
in virtually every profession and can expect
to fill vital roles in ficlds that are only now
being explored.

MISSION STATEMENT

The mission of the Department of
Humanities and Social Sciences is w0 pro-
vide students with the kind of integrated
education that can give them a breadth of
knowledge and perspective. The depart-
ment fulfills its mission with degree pro-
grams for humanities and social science
majors. and plays an essential role in the edu-
cation of students who are majors in other
departments. Today's engineers and sci-
entists must have a backeround in the
humanities and social sciences in order to
miake well-reasoned decisions involving
human values mmplicit in technological
options, to understand the ways human
beings sce themselves and the natural and
sociad worlds and to communicate effec-
fively.

DEGREES OFFERED

Bachelor of Science

» Liberal Swdies (Concentritions in
Philosophy, Literature, Psychology,
History and History of Science, sec-
ond professional concentrations it
Education. Informatien Design and
Administration, International and
Global Studies and Technical and
Professional Communications)

» Technical and Professional
Communication

Master uf Science

= Environment-Behavior Studies

= History of Science

» Technical and Professional
Communication

Advanced Certificate
= Environment -Behavior Studies
s Technical Communications

All majors and minors are available at the
Brooklyn campus. For availability at the
Farmingdale campus. check with the
departmental office,

OFFICES

Brooklyn Campus

Rogers Hall, Rooms 701, 211
Tel: T18/260-3231/3039
Fax: TIR260-3136

Weh: www.poly.eduhuss

Long Island Campus
Main Bldg.. Room 126
Tel: 631/755-4444

Fax: 631/755-4404

Webh: www . poly.eduuss

UNDERGRADUATE PROGRAMS

Students working toward the degree
Bachelor of Science take a core curriculum
in contemporary liberal ants, together with
their chosen course concentrations. The
core curriculurn was conceived to meet
the increasing need for spectalists in the
social sciences, technical writing and the
humanities who are also familiar with com-
puters, the physical seiences and engi-
neering and mathematics. The degree is
interdisciplinary. with emphasis on devel-
oping integrated historical, economic,
behavioral and cultural perspectives on
human socicty. The graduate and under-
graduale programs exploit the advantages
and sirengths of a technological univer-
sity and thus dre particularly beneficial o
students who combine strong interests in
the social sciences, humanities or journal-
ism and technical writing with intcrests in
science and technology.

THE WRITING

PLACEMENT EXAM

As freshmen, all students admitted to
Polytechnic University are placed at appro-
priate levels in the freshman English
scquence. On the basis of an English com-
position placement test evalvated by the
department, most students are placed in
one of the standard freshinan courses (EN
1014 or EN 1034), some may be exempted
and placed in EN 1204, the sceond required
course of the sequence, others may tirst he
required to take one or more semesters of
an inrmductory course in English (EN 1080
or EN 1090) with a reduced course load (a
maximum of 14 credits).

RESEARCH CENTERS

The depariment houses the Center for the
History and Philosophy of Technology
and Science Studics. The center was estab-
lished to encourage discussion among
philosophers, engineers, compuler scientists
and other practitioners from the scientitic
and technolopical professions on the eth-
ical, political and general cultural conno-
lations of contemporary technological
activily, as well as straightforward research
in the traditiona! philosophical questions
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concerning lechnology. The center also
Tosters varions types of interdisciplinary
cducation.

By bringing the humanities. commu-
mcations and sacial science diseiplines
closer together and reaching out o other
academic departments in the University, the
center helps facilitate the exploraten of
intellectual common ground.

INSTRUCTIONAL LAB

The Technical and Professional
Communications Computer Lab is reserved
for students in the graduate and under-
eraduate Technical and Professional
Communications programs and under-
eraduates in the Liberal Studies program.
This lab includes Macintosh computers,
color printers, scanners and software for
eraphic design and Web page authorship.

FACULTY

PROFESSORS

Wolhee Choe, Professor of English
PhD. City Universily ol New York
Nineteenth-century English fiverature,
Hierary theery

Anne Eiscnberg, Professor of
Humanitics and Communications
PhD). New York University
Seience writing

David Mermelstein, Protessor of
Economics

PhDD. Columbia University

Political economy. macroeconomic
poliey, money and banking

ASSOCIATE PROFESSORS

Jean Gallagher, Associate Prolessor of
English

PhD. City University ot New York
Graduate Center

Feminist theory, I19h- and 20th-century
American Nrerature, composition
aid rhietaric
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Sylvia Kasey Marks, Associate
Protessor of English

PhI}, Princeton University
Shakespedare, Samuel Richurdson, the
1&8th- and 19th-ceniury British novel,
public speaking, expository writing

F. David Mulcahy, Associate Professor
ol Anthropology

Phb, University of Massachusetts
China, Spuin. fanguage and cultire

Lowell L. Scheiner, Associate Professor
of Humanities and Communications

MS. Columbia University Graduate
School of Journalism

MA. Columbia University

Technical writing, journalism

Romualdas Sviedrys, Associale
Professor of History of Technology
Phi). Johns Hopkins University
Technofogy forecasting and technofogy
assessment, history of technology and
sclence since 1750, technology transfer
to developing countries

Richard E. Wener, Associate Professor
of Psychology

PhD. University of lllinois at Chicago
Emvironmental psychology, crowding,
assessment of the built environment

ASSISTANT PROFESSORS

Alexi Assmus, Assistant Professor of

History of Science and Technology
PhI}. Harvard University

U8, seience and technology, history of
modern physics, technofogy policy and
assessment

Jonatban Bain, Assistant Professor of
Philosophy of Science

Ph1). University of Pittsburgh
Quantum theory, philosophy of spuace
undd fime

Joline L. Blais, Assistamt Professor of
Technical and Professional
Communication

PhD, University of Pennsylvania
Ficrion, digital media

Francine L. Dolins, Assistant Professor
of Psychology

PhD, University of Stirling (Scotland)
Non-husn primate cognition

Teresa Feroli, Assistant Protessor of
English

PhD, Cornell University
Rendissanee literature, Shukespeare,
women's studies

¥. Hugo Lane IV, Assistant Professor
ol History

PhD, University of Michigan

Eustern Exropean listory

Jonathan Solfer, Assistant Professor o
History

Ph1), Columbia University

American history, pre-faw adviser

INDUSTRY FACULTY

Noel N. Kriftcher, [ndustry Professor of
Humanities, Director of David Packard
Center tor Technology and Educational
Alliances

EdD, Hotstra University

Harold P. Sjursen, Industry Professor
of Philosophy. Head of Department of
Humanities and Social Sciences

Ph). New School for Social Research
History of philosophy. ethics, phitosophy
of science and technology

LECTURERS

Elizabetb Chesla, Lecturer of English.
Coordinator of Technical and
Protessional Communications Program
MA. Columbia University
Composition, science fietion

Donald 5. Phillips, Lectwer of
Psychology

BS. Polytechnic University
Experimental and physiotagical psyclid-
ogy, phivsical anthropology. paleontofogy

Bethany Saltman, Lecturer of English
MFA. Brooklyn College
Literature, writing



INSTRUCTORS

Alph Edwards, Instructor of English
MA. Huznter College

Developmenital writing

David Kaplan

Instructor of Philosophy

PhD, Fordham University

20th-century continental, soctul-political,
philosophy of techmofogy

Lauren Kozol, Instructor of English
MA, City University of New York
Literature and the fine arts

James P. Lewis, Instructor of
Humanities

MA, State University of New York
at Stony Brook

Humanistic psychology

ADJUNCT FACULTY

Asya Blue, Adjunct Instructor of
Technical and Professional
Communication

BEA. Parsons School of Design

Lucielle Borelli, Adjunct [nstructor of
Technical and Professional
Corninunication

MA. Fairleigh Dickinson University

Diana Bryant-Friedman, Adjunct
Instructor of English
MA. New York University

James Roderick Burns, Adjunct
Instrucior of English

MA. State University of New York at
Stony Brook

Noel Caban, Adjunct [nstructor of
Technical and Professional
Communication

BI°A, State University of New York at
Buiiale

Deborah Cassetta, Adjunct Insiructor
of History
MPhil. New York University

Allen Cobrin, Adjunct Instructor of
English
Ma, Columbia University

DEPARTMENT OF HUMANITIES AND SOCIAL SCIENCES

Reva Ehrlich, Adjunct Assistant
Professor of Speech
Doctor of Arts. 8t. John's University

Susan Fowler, Adjunct Instructor of
Technical and Professional
Communication

BA. University of Hanlord

Susan Fox, Adjunct Instructor of
Technicai and Professional
Communication

MA. George Mason University

Frances Gambino, Adjunct Instruetor
of Technoical and Professional
Comnunication

MS. Rensselaer Polylechnic Institute
MBA. New York University

Scan Kaplan, Adjunct Instructor of
Philosophy
PhI>. New School for Social Research

Juiia Keefer. Adjunct Instructor of
Technical and Professional
Communication

PhDD, New York University

Dianne Kohl, Adjunct Instructor of
English

MA, State University of New York at
Stony Brook

1. Leonard Leeh, Adjunct Associate
Professor of History
PhD., Columbia University

Barbara Lynch, Adjunct Instructor ot
Specch

MAL Teachers College. Coluimbia
University

Yalerie Mantz, Adjunct [nstrucior of
MA. Huater College

Louis Menashe, Adjunct Professor of
History
PhD, New York University

Olga Nachimovsky, Adjunct Instructor
of Techimeal and Professional
Communicalion

BA. Yeshiva University

Alan M. Nadler, Adjunct Instructor of
English
MFA. Colunibia University

Julie Price, Adjunct Instrocior of
English
BA. St John's University

Jillian Quinn, Adjunct Instructor of
English

MA, State University of New York at
Stony Brook

Colleen M. Sandford, Adjunct
Assistanl Professor of English
PhD. University of [Thnois

Scott Wilson, Adjunct Instructor of
Technical and Professional
Communication

BA. California State University a
Northridge

FACULTY EMERITI
Lester Bumas

John G, Cavanna
Duane DeVries
Marvin Gettlenian
Helmut Gruber
Frederick C. Kreiling
Bernard Rechtschaflen
Thomas B. Settie
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DEPARTMENT OF INTRODUCTORY
DESIGN AND SCIENCE

Head: Lorcan M. Tolan

Polviechnic created the Department of
Intreductory Design and Science as part of
Curriculum 2(KXL an anbitious reorgant-
zation of the University's undergraduate
degree programs. The departmient provides
undergraduate instruction in basic sciences
and engineering design and enhances feamn-
ing through mstructonal innovation. hands-
on laboratory work. curricular integration
andd the use of enabling technologies. The
faculty are dedicated educators who seek
o exploit kechnological advances to enrich
the classroom and luboratory expericnces
of students,

MISSION STATEMENT

The snssion of the Department of
Introductory Design and Science is o
mnstll in vndergraduate students an under-
standing and appreciation of the physical
sciences and engineering design, provid-
mg a solid foundation for more advanced
instruction in their area of specialization.
The depariment supports the Universiy’s
mission by providing high quality and
imovative instruction and developing leud-
crship qualities among students through
the undergraduate teaching assistants pro-
aram.

OFFICE

Brooklyn Campus

Rogers Hall. Room 300

Tel: TIB260-3072

Fax: TI8/260-3139

E-maif: dids @ poly.edu

Weh: http:/ffeyniman.poly edu
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FACULTY

ASSOCIATE PROFESSOR

Lorcan M. Folan, Associate Professor
of Physics. Department Head

PhD. Polytechnic University

INDUSTRY PROFESSORS

Gunter W. Georgi, PE. Industry
Professor of Engineering and

Computer Science

MS. Columbia University

Thomas M. Pannaparayil, Industry
Professor ot Physics

PhD. Fordham University

Valery A. Sheverev, Industry Associale
Professar of Physics, Director of Physics
Laboratory Program

PhD). Saint-Petershurg State University
{Russix)

LECTURER
S. Jnhn DiBartolo, Lecturer of Physics
PhD, University of Virginia

INSTRUCTORS

Partha P. Debroy, Instructor of Physics
PhD. Carnegit Mellon University
Charles P. Martucci, Instructor of
Chemistry

Phi3. Columbia University

David T. Mugglin, Instructor of Physics
PhD. Lehigh University

Jamahl ¥. Overstreel, Instructor of
General Engineering

MS. Poiytechnic University

Myron L. Pollack, Instructor of
Chemistry

Ph}. New York Unmversity

Onolrio N. Russo, Instructor of Genceral
Engincering

BS. Polytechnic University

¥ladimir 1. Tsifrinovich, Instructor of
Physics

DSe. Academy of Science of the USSR

PARTICIPATING FACULTY
Faculty members involved in delivering
the department’s courses with appoint-
ments in other departments or programs
include the following:

Stephen Arnold, Thomas Potts
Professor of Physics, University
Professor of Physics

PhD, City Umiversity of New York
Bruce A. Garetz, Professor of Physical
Chemistry

PhD. Massachusetts Institute ot
Technology

Edward L. Wolf, Professor of Physics
PhD, Comell University

ADJUNCT FACULTY

Janice Aber, Adjunct Professor of
Chenmstry

PhD, Poiytechnic University

Victor Barinov, Adjunct Professor of
Physics

PhD. Academy of Science of the
Ukraine

Samuel Derman, Adjunct Professor of
Physics

Phl}, New York University

Roman Kezerashvilli, Adjunct
Professor of Physics

DSc¢, Saint-Petersburg State University
{Russiu}

Yury London, Adjunct Professor of
Physics

MS, Kharkov State University (Ukraine)
Donald Nicosia, Adjunct Lecturer of
Physics

MS, Polytechnic University

Viadimir Ostrovsky, Adjunct Professor
of Physics

DSc, Academy of Science of the
Ukraine






DEPARTMENT OF MANAGEMENT

Chatr: Mel Horwitch

(O BEYOND THE GENERIC MBA
TO SUCCEED IN THE
KNOWLEDGE ECONOMY

“Mastering broadiy defined technology.
innovation and information management

in business today. The Department of
Management at Polytechnic University is
an acknowledged pioneer and leader in
the New York City/tri-state region in ofler-
ing courses and programs dealing with
these increasingly critical arenas, including
clectronic business and the Internet. The
department serves a diverse and broad
range of professionals. and its faculty and
students comprise u vital and forward-
thinking rescarch and learning commu-
nity. Firms represented in the department’s
prograns encompass 4 wide range of ser-
vice companics. technology-driven manu-
facturing [irms. electronic businesses and
bio-medical/pharmaceuticals—the areas
of grealest growth and opportunity in the
cmerging economy.”
—Mel Horwitch, PhD
Chair, Depanment of Management

MISSION STATEMENT

The mission of the Department of
Management is to act as a major educa-
tional gateway and premier learning,
research and development hub explicitly
devoted to tnnovation, information and
technology management and clectronic
business. As such, all its carcfully tailored
learning programs and the intellectual cap-
ital it produces enable the department to
provide unique and valuable opportunitics
for students, other professionals and schol-
ars. The department has as its policy an
uncquivocal commitment to upgrade and
revise continually its learning programs
and courses to meet fast-changing demands
of a dynamic, technology-driven and com-
petilive environment.
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DEGREES OFFERED

» Technology and Information
Management*

Master of Science

= Financial Engineecring

« Meanagement

* Management of Technology
{executive format}

+ Qrganizational Behavior
» Telecommunications and Information
Manapement {executive format)

Master of Engineering
+ Interdisciplinary Studies in
Engineering (Wireless Innovation**)

Advanced Certificates

» Construction Management***

+ Financial Engincering

» Fanancial Technology Management
+ Human Resource Management

+ Information Managment

* Qperations Management

* Organizational Behavior

* Risk Management

» Technology Management

» Telecommunications Management

*Pencling New York Sttte approval.

#Qffered in conjunction with the Deparanent of
Flectrical and Ceommputer Engineering and the
Departient of Comptiter and Information Science.
=exOffered in confunction with the Depariment of
Civii Engineering,

RESEARCH AND
DEVELOPMENT

The department has achieved its pre-
eminent position with a continuous stream
of high-quality and relevant research, devel-
opment and pacesetting learning programs.
With its outstanding faculty, the depariment
contributes t¢ theory and practice in an
increasingly knowledge-intensive age. The
department’s research and development
work is varied. including scholarly books
and articles in the most respected journals

and timely case studies. Some of this mate-
rial {especiaily cases, which are in print or
Web-based digital formats} form part of the
content in the department’s educational
programs, heiping to keep its programs up
to date and distinctive. The department 15
also committed to integrating wisely tech-
nology into all of its educational programs
to enhance learning.

UNDERGRADUATE PROGRAM

The Depariment of Management now
offers a Bachelor of Science in Technology
and Information Management {T&IM).
Undergraduates entering the University in
September 2001 and later may choose this
new program.

GRADUATE AND CERTIFICATE
PROGRAMS

Because all managers must now under-
stand how techniology and innovation are
essential for delivering value to organiza-
tions and the market. the department offers
a portfolio of redesigned and modernized
educational programs, ali dealing in some
fashion with the broad spectrum of inno-
vation, technology and information man-
agement in Lhe modern econotny. including
the Internet.

The department offers six graduate and
professional degrees. two of which are
earned in Executive Management
Programs, 1.¢., meeting Friday momings
and Saturdays, or Thursday evenings and
Saturdays on alternating weekends:

»  Master of Science in Financial
Engineering

» Master of Science in Management

»  Master of Science in Management of
Technology {MOT Executive Program)

» Master of Science in Organizational
Behavior

»  Master of Science in
Teleeommunication and Information
Management {TIM Executive Program}



The Master of Science degrees in
Management, Orgunizational Behavior and
Financial FEngineering may be pursued
either part time or full time with an evening
schedule. Fach has concentrations that
allow students to specialize in selected
arcas of Management, Organizational
Behavior or Financial Engineering,

The department also offers certificates
from the Management, Financial
Engineering and Organizational Behavior
Programs, which consist of sequences of
selected courses fcading to advanced knowl-
edge in a desired area of speciatization.

DOCTOR OF PHILOSOPHY IN
TECHNOLOGY MANAGEMENT
The Doctor of Philosophy in Technology
Management (PhD-TM} Program has been
approved by the University faculty and
will begin in September 2002 contingent
upon approval by the New York State
Education Department.

Modern technalogies increasingly and
profoundly affect management of prod-
uCts, services, processes, organizational
forms, business models. the shape of indus-
try structures and modern business envi-
ronments. the kinds of the technology-
enabled innovation available, and the capa-
bility of integrating technology and man-
agement to create value tor customers and
organizations. The ability to conduct
research on and to educate on the man-
agerial implications of such topics—ail
comprising Technology Munagement——is
a highly sought-after and important arena
tor business scholarship and education,
The PhI3-TM Program is designed for this
ingreasingly significant set of scholarly
and educational opportunities.

This degree program is designed for
research-oriented students. Admission cri-
teria will include academic record, pro-
fessional experience, research potential,
GMAT or GRE scores and references.

Visit www phd-tim.poly.edu for more
information.

FORTHCOMING MANAGEMENT
DEGREE PROGRAMS

The following Management Program is
imminent, pending faculty approval: Master
of Science in Management of Technology.,
Global Exceutive Program: Technology
in the New Globad Organization {TANGO).

AIl management undergraduate and grad-
uate degree programs, as well as certificate
programs, are further described in this cat-
alog under the appropriate eotries.

STUDENT PROFESSIONAL
SOCIETIES, ASSOCIATIONS AND
ORGANIZATIONS

The Management of Technology and the
Telecoinmunications and Information
Muanagement Exceutive Programs Alumni
Association actively seeks to continue and
expand shared professional experience
gained during and after the programs.
Members meet face to face or electronically
to share mnsights obtained in their work
experiences and o debate issucs broadly
relevant to technology management.

The Orgamzational Behavior Program
sponsors an award-winning student chap-
ter of the Society for Human Resources
Managemeni (SHRM). The chapter spon-
sors forums with experts and provides an
excellent means for professional network-
g 1o further enhance the student’s edu-
cation and overali carcer.

The Financial Engineering Student
Assoctation (and Club, FESC) is quite
active in promoting a distinguished speaker
series and in organizing carecr opportunity
events.

INSTITUTE FOR TECHNOLOGY
AND ENTERPRISE
The Department of Management's [nstitutc
for Technology and Enterprise (ITE) is a
New York research and education hub for
bridging management and innovation,
Through a highly interactive pornfolio of
programs and rescarch activities, the
Institute nurtures and builds managerial
knowledge based on the lessons of high-
guality scholarship and pace-setting busi-
ness practices. Essentiably, it functions as
a high-level research and development
“engine” for the entire department and for
relevant firms and fields at large.
Leacated in the heart of Manhatian's
high technology and financial districts at
the New York Information Technology
Cenier. 55 Broad Street, ITE acts a “jump-
gate” for companies and managers into
Silicon Alley and innovative corporations
throughout the region. It provides a start-
ing point for forward-thinking tirms embark-
ing on much needed major managerial
change or ransformation based on maxd-
crn, including digital-based. innovation.

DEPARTMENT OF MANAGEMENT

Recent initiatives by 1TE focused on
such topics as electronic retailing, new
media management, technology-cnabled
innovation in financial services, the
Internet-triggered reconliguration of the
music and entertainment indusiry, and open
source software—a possible new modct
for innovation, overall, wireless innovation,
high-tech  entreprencurship  and
innovation-enabled transtormation.

For further information or to partici-
pate in an upcoming program, please con-
tact ITE by telephone: 212/547-7030. fax;
21215477029, c-mail: e @poly.edu, Web:
www.itc.poly.cdu.

CENTER FOR FINANCE AND
TECHNOLOGY

The Center for Finance and Technology
{CFT) addresses the evolving financial and
technology enabled-innovation needs of
the financial services industry, CFT is a hub
for research and acts as a laboratory for gen-
erating new ideas and tools for the indus-
try. CFT aiso hosts Round Tables and
undertakes collaborative research projects,
providing ideas, methods and tools with
scholarly and practical applications.

For further information, contact,
Frederick Nevomestky, Executive Director,
CFT, at 718/260-3436. c-mail:
fnovemes@poly.cdu.

EXTENSION IN ISRAEL

The Department of Management offers its
management programs at 1ts extension in
Rehovot, Israel, homic of the prestigious
Weizmann Institute of Science and many
technology-based fums. The program is
identical to the MSM evening curriculum
in New York, with selected concentrations
specilically designed for professionals and
managers working in Isracli business and
industry. The MSM program brings
cutting-edge technology management
approaches taught by Polytechnic protes-
sors together with Isrucli faculty o address
the advanced state of technology in [srael.
A Master of Science in Crganizational
Behavior (OB) and the Bachelor of Science
in Technology Management {TM) will be
offered for the Israel extension pending
faculty approval.

For further information about the
Department of Management extension in
Israel, contact Academic Director Harold
Kaufman at 718/260-3485 in New York
and 08-939-0520 in Israel, or by e-maif at
hkaufman@duke.poly.edu.
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DEPARTMENT OF MANAGEMENT

OFFICES

Brooklyn Campus

Dibner/CATT Bidg.. Roon 401

Tel: T18/260-3760

Fav: 7T18/260-3874

E-mail: mgi-dept @ poly.edu

Web: www.munagementdept.poly.edu

Manhattan Location

MOT and TIM Excculive Masiers
Programs

55 Broad Street. Suite 138

New York, NY 10004

Tef: 20245477030 x24T

Fax: 212/547-7029

Eanail: mot-im@ poly.edu

Web: www. mot-tim.polv.cdu

Deparimental representatives are available
for student advising on the Long Island
and Westchester campuses.

FACULTY

PROFLESSORS

Ael Horwitch, Professor of
Manageinent. Department Chair,
Direcior of [nstitute for Technology and
Enterprise. Co-director of Execulive
Munagement Master's Programs

DBA. Harvard University

fanovation, infurmation rechnofogy,
reclnolagy management, electronic
husiness

Harold ;. Kaufman, Professor of
Management. Academic Director of
Organizational Behavior Program,
Academic Director of MSM Extension
1n Israel

PhI). New York University

Muanaging professional and teclmical
workers, career management, obsoles-
cence of knowledge and skifls, research
wiethods

ASSISTANT PROFESSORS

Yair Berson, Assistant Professor

of Management

PhI3. SUNY Binghamton
Oreanizational behavior, leadership of
high technology firms, strategic leader-
ship

Barry 8. Blecherman, Assistant
Professor of Management. Academic
Director of MSM Program

PhD. Wharton School, University

of Pennsylvania

Inforsmation economics and strategy.
decision theory, business negotiations
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Jonathan P. Linton, Assistant Professor
of Management

PhD. York University

Process innovation, operaiions
HI{”I{J‘Q(’:‘H(’HL ‘D."Q,j('(.'f ?i‘i‘(”i‘({g(‘”i‘(‘”:’

Mihir Parikh, Assistant Professor

ot Management

PhD, Georgia State University
Informarion and knesvledge manage-
ment. management of information tech-
nedogies (T and systems, impact of 1T
e orgendzations and industries, T-
enubled innovation, applications of IT in
business decision making and education,
electronic business

Bharat P. Rao, Assistant Professor of
Management

PhI2, University ot Georgia

Strategic alliunces, collaborative new
product development, supply chain man-
agement. strategic management, elec-
Hromic commerce

INDUSTRY FACULTY

Fredrick Novomestky, Industry
Assuciate Professor of Management,
Academic Director of Financial
Engineering Progrum. Director of Center
for Finance Technolog

PhD, Polytechnic University
Mudtimedia object development, tech-
nologies for interactive management
education, evolutionary computational
alporithms for business optimization,
svstems with distribuited objects, quanti-
jative investment strategy

Nina D. Ziv, Industry Associate
Professor of Management. Co-director
of Executive Management Master's
Programs

PhD, New York University

Strategic relationships between the tech-
nology organization und business units.
inniranet and Internet strategy, global
technology strategy

HUMANITIES AND SOCIAL
SCIENCES

Richard. C. Wener, Associate
Professor of Psychology

PhD. University of Ulinots ai Chicago
Environmental psvchology. eronwding.
assessment of the built environment

ADJUNCT FACULTY

Sassan Alizadeh, Adiunct Associate
Professor of Financial Engineering
PhD, University of Pennsylvania
Term structire medel. quantitative
trading strategles

Philip Angelillo, Adjunct Assistant
Protessor of Management

MS, Polytechnic University
Operations management, Ianagenent
of technology

Richard T. Archambault, Adjunct
Associate Professor of Management
MBA, Fairlcigh Dickinson University
Strategic planning. supply chain man-
agement. project management, busiess
Process re-engineering

Eknath Belbase, Adjunct Assoviate
Professor of Financial Engineering
PhD, University of Pennsylvania
Structured financial products, quantita-
tive frnancial modeling

Leonard Berkowifz, Adjunct Associate
Professor of Management

MS. Massachusetts [nstitute of
Technology

Intellectual property, patents, research
and development

Paul Beiderman, Adjunct Associate
Professor of Financial Engineering
PhD. New School University
Financial market regulation. industry
ecoroniic danalvsis

Robert Biolsi, Adjunct Associate
Professor of Munagement

PhD, Graduate Center, College
University of New York

Iiflation, equity prices. and commaodity
diversification, electricity devegidation

Srimat T, Chakradhar, Adjunct
Associate Professor of Muanagement
PhDD. Ruigers University

Designstest distributed, networked
computing systems, embedded svstems

Robert Cohen, Adjunct Associate
Professor of Management

MBA, New York [nstitute of
Technology

Management informiiion systems.
quality controf and syvstems

Michael Cortegiano, Adjunct Associate
Professor of Management

BS. Fairtield University

Accounding and finance



Anthony Davidson, Adjunet Associate
Professor of Management

PhD, City University of Londoen
{England)

Management information systems, fnfor-
mation technology, operations manage-
ment, business policy and marketing

Ducarmel Dorceus, Adjunct Associate
Protessor of Financial Engineering
MA, New York University

Acconnting of finaneiad products

Philip Dorin, Adjunct Associate
Protessor of Management, Management
Depantment Adviser tor Long [sland
Campus

PhD, University of Connecticut

Human resource management, raining
und development

Philip Ferrara, Adjunct Associate
Professor of Management

PhD. Hofstra University
Organizational staffing, joh design

Frederick Ferront, Adjunct Associate
Professor of Munagement

MBA. Rutgers University
Muanagement information systems.
operaion inandgement, ondine market-
ing applications

Martin Fischer, Adjunct Associae
Professor of Management

Ma, Columbia University, Teacher's
College

Nenwork management, electromic
COrineree. .\"\'.S‘:'('-‘H,\‘ Rl geinelil

Roy Freedman, Adjunct Associate
Professor of Financial Engineering
PhD. Polytechnic University
Evolwtionain: information technology,
gquantitative inethads in finance, artifi-
ctal intetfivence

Robert R. Goodman, Adjunct
Associate Protessor of Management
MBA. Harvard University

C{H}'?UFG.’(‘ crited Deneriie il .’H(IH{.‘},’E’HI{’H‘.’

Clyde Granger, Adjunct Associate
Professor of Management

MBA, Dowling College

Tenal quality management

Sara Grant, Adjunct Associae
Professor of Management

MA. Indiana University. MA. Columbia
University

Organizational theory and design,
Inan resowree management, conflict
Handgement

Edward Greenbaum, Adjunct
Associate Professor of Management
MS. Comett University

Indvsiriad and tabor relutions

Thomas Hutchinson, Adjunct
Associale Professor of Financial
Engineering

MA. McMaster University (Canada)
Iavestment banking, finciiciad veononiies

Mark Kurman, Adjunct Associate
Professor of Management

MA. Bowling Green State University
Human resouree managenent,
organizational development

Victor Makarov, Adjunct Associate
Professor of Financial Engineering
PhD. USSR Academy of Scienees
Meker pisk measuremens aid i ge-
ment, griaatitetive methods in finance

Ingrid Marshall, CPPA. Adjunci
Assaciate Professor of Financial
Engincering

MBA_ St John's University
Corporate flnanvicd accounting

Danicl A. Nathanson, Adjunct
Assaciate Professor of Management
PhlD, Wharton School, University
of Pennsylvania

Enireprencurship, venivre capital,
VERIMEe Creation

Carl Nelson, Adjunct Assoctate
Professor of Management

MIE, New York University
Operailons nciagement

Laurence (*Conngell, Adjunct
Assoctate Professor of Management
MBA. Fordham University

Constriection and operalion manageniend

Jerzy Pawlowski, Adjunet Associate
Protessor of Financial Engineering
Phid. State University of New York
Credit derivatives. energy derivarives

DEPARTMENT OF MANAGEMENT

Lisa Marie Plantamura, Adjunct
Axsistant Professor of Management
MBA. Fairleigh Dickinson University
Humam resewree informution systems

John Reilly, Adjunct Assistant
Protessor of Management
MA. Columbia University

Human reseneee information svstems

Timothy W. Reinig, Adjunct Associate
Professor of Management

I3, State University of New York

at Butialo

e-Business, e-Commerce marketing,
fiterner Lve aned intellectial properiy

Joel Rudenstein, Adjunct Associate
Professor of Management

MS. New York University
Entreprencurship, venture capitad, angel
investing, venture creation

James Sagner, Adjunct Associate
Professor of Financial Engineering
PhD. American University

Cash flone reengineering, finaacial
ERSTItRTion e gement

Sven Sandow, Adjunct Associate
Protessor of Financial Eongineering
PhID. Martin-luther-Universitiit
{Germany)

Maortgave-backed securities, fixed
incenne partfolio strategies

Jayanthi Sankaran, Adjunct Associate
Professor of Financial Engincering
PhLy. Syracuse University

Equeire valuation, financial sterement
evradvis, visk nicaagement

Sandor Schweiger, Adjunct Associale
Protessor of Management

JD. Schoot of Luw, New York
University

Ronald T. Slivka, Adjunct Associate
Professor of Financtad Engincering
PRD. Umiversity of Peansyivania
Quantitative approaches o devivative
securities vafuation and applications,
grantitutive fnvestnent straieyies

Howard Stern, Adjunct Associae
Professor of Financial Engineering
Phi, Massachusetts Institute

of Technology

Structured financial products, quantita-
thve fincncial remodefing
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DEPARTMENT OF MANAGEMENT

Arthor Szeglin, Adjunct Associaie
Professor of Munagement

MS, Polvtechnic University

Tertad quality management

Kenneth Walden. Adjunct Associate
Prafessor of Munagement

MS, New York Institute of Techpology
Hupnan resource nanagenent

Richard Walton, Adjunct Associate
Professor of Management

MBA. New York University
Managemens

Edward Weinberger, Adjunct
Associate Protessor of Finoneial
Engineering

PhD. Courant Institute. New York
University

Crecit visk mreasyrement and

e eement

Stanley Welland, Adjunct Associate
Professor of Management

PhDD, New Jersey Institute of
Technology

Financial systems design and manage-
ment, cemiphiter nehworking, finaacial
sarkers and global economics

Stanley Willing, Adjunct Prolessor
of Management
EdD. New York Universiy

Leahar refations, performance appraisal,

(‘{)HI,-‘){‘H.\'(Hf{)H Mt genmen!

Gerald Wisz, Adjunct Associate
Protessor of Financial Enginecring and
Management

Phi). Johns Hopkins University
Corporate financial strategy, grcit-
tive methods applied o finance and
eprerations researci

Anthony Zinsser, Adjunct Associate
Professor of Management

PhID. Stevens Institete ot Technology
Orgenizarional development

B4

FACULTY EMERITI

Seymour Kaplan, Associate Professor
Emeritus of Operations Management
and Management Science

PhDD. New York University
Operations researci and management

A. George Schillinger, Protessor
Emeritus of Management

S, Columibia University
Management of innovation, technology
managenent, science and rechnolopy
podicy

ADVISORY BOARDS:
CORPORATE AND ACADEMIC
The Departmient of Management main-
tains close and deep ties with o wide range
of firms in a host of knowledge- and
innovation-intensive sectors, The depan-
ment is honored wo have a distinguished and
active Corporate Advisory Board. The
department also works closely with high
quality acudemic institutions and colleagues
throughont the world and is honored to
have an active and highly respected
Academic Advisory Board. Both boards
meet regularly throughout the year to dis-
cuss and review the department’s learning
programs, rescarch and pluns for the future.
I this manncer. the department stays
mnformed. meets the pragmatic and schol-
arly needs and critical challenges con-
fronting technolegy and innovatien
exccutives and makes certain that its
courses and programs are stale-of-the-an
and refevant.

CHAIR OF CORPORATE
ADVISORY BOARD

George M. Lieberman

Chief Information Officer

Verus International Group Limited

OTHER CORPORATE ADVISORY
BOARD MEMBERS

Ytzik Aranoy

Managing Director

Internationz] Technologics and Finance

Mark Chardack
Chiet Financial Officer
LextraNet.com

John Clippinger
CEO and Founder
Ecocap

Susan Dark
Partner
Pendulum Management Parinership

J. Scott Dinsdale
Executive Vice President
Firstlook.com

Patrick S, Finn

Director. Northeast Market
Development

CISCO Systems

Edward Fitzpatrick
First Deputy Controller
City of New York

Elke Geising
Partner
Pendulum Systems

John Gilbert

Executive Vige President. COO
Rudin Management Inc.

Chief Technology Officer

New York Information Technology
Center



Michael Hora
Vice President (retired}
AT, Keamney

Alan Kantrow
Chiet Knowledge (tTicer
Monitor Company

Michael Kleeman
Chief Technology Officer
Aerie Networks

Lewis Krulwich
Partner
PricewaterhouseCoopers 1L

Stephen Lake
CLEO
Neatdoor.com

Stephen J. Newman
Frogramn Director
Executive Development
LM Ericsson

Dennis (3’Brien
Technical Program Munager
Telica

J. R. (Jay) Topper., JIr.

Vice President of Corporate

Administration & Chiel [nfermation

Officer

Praduction Resource Group. LLLC

Executive Viee President ol
tlectronic Comnmerce

Two Toppers Dot Com. [L1.C
Stanley Welland

President

Wellund Associates

Randy Wiele

Group President and General Manager

AppNet

ACADEMIC ADVISORY BOARD
Albert Angehrn

INSEAD

Fontamebleau., France

Michael Cusumano
Sloan School of Managemeni, MIT
Cambridge, Massachusetis

Alan Kantrow
Chief Knowledge Officer
Manitor Company

Shlomo Maital
Technion Institute
Haifa, Isracl

Pedro Nueno
ICSE
Barcelona. Spain

Raymond-Alain Thictari
University of Parts-1auphine
Paris. France

N. Venkatraman

David 1. McGrath Ir. Professor
in Management

Boston University School of
hanagement

Boston, Massachusetts

DEPARTMENT OF MANAGEMENT

PROGRANM ADMINISTRATION
AND PROFESSIONAL STAFF
Daniel A. Apuirre

Administrative Director

MOT-FIM Executive Masers Programis
BS. Linion {College

Bohdan Hoshovsky

Executive Assistant wixd Deputy
Webinaster

MS. Polytechnic University

Olga Juravitsky
PC/LAN Support

Janelle McAdams
Adminisirative Assistant
BA. Lycoming College

Cheryl Robinson
Administrative Assistant
BA. Collcge of New Rochelle



DEPARTMENT OF MATHEMATICS

Head: Erwin Lutwak

The Department of Mathematics is com-
ntitted to excellence and innovation in the
teaching and rescarch of mathematics.
Current active areas of research include
geometric analysis. partial differential
equations. mathematical physics, sports
science and mathematics education. The
bachelor’s. master’s and doctoral degree
programs provide both a solid feundation
in mathematics and extensive exposure to
how mathematics is used in practice, Half
of a mathematics major’s courses are taken
in othet departments. The depaniment also
offers a complete spectrum of undergrad-
uate and graduate courses.

MISSION STATEMENT

The mission of the Department of
Mathematics is to develop and implement
innovative tcaching strutegics designed to
help each student understand fundamen-
tal mathemnatical concepts and 1o use these
concepts to excel in subsequent science and
engineering courses.

Students taking deparimental courses
hecome confident in their abilities to rea-
son rigorously, use the language of math-
ematies properly, write and speak about
mathematical 1deas precisely and con-
cisely and appreciate the amazing power
of mathematics to describe phenomena in
the world. Students learn how to use math-
ematical software appropriately as a tool
in the study and application of mathe-
matics.

B6

The department aiso has degree pro-
grams in its own discipline, with a strong
interdisciplinary focus. The BS in
Mathematics. for instance. has an optional
concentration in physics. The MS in
Mathematics focuses on strong abstract
and quantitative reasoning abilities, The
PhI} in Mathematics encourages work
applying advanced mathematics in other
disciplines. with the major adviser from
those disciplines.

To suppon its academic quality and to
strengthen interdisciplinary work, the
department’s research excels in the areas
of convex geometry and the analysis of
nonlinear partial differential equations
anising from gaupe field theory.

DEGREES OFFERED

Bachelor of Science
= Mathematics

Master of Science
= Mathematics

Dactor of Philosophy
» Mathematics

OFFICE

Brooklyn Campus

Room 305, Rogers Hall

Tel: T18/260-3850

Fax: T18/260/3660

E-mait: chair@math.poly.cdu
Welb: www.math.poly.edu

FACULTY
PROFESSORS

Keith Ball, Professor of Mathematics
PhD, Cambridge University
Functional analvsis, combinatorics,
coRvexity

Burton Lieberman, Professor of
Mauthcmatics

PhI>, New York University
Statistics, differential equations,
sports science

Erwin Lutwak, Professor of
Mathematics, Depariment Head
PhD, Polytechnic University
Geometric analvsis

Edward Y. Mitler, Professor of
Mathematics

PhD, Harvard University
Differential topology

Lesley Sibner, Professor of
Mathematics

PhD. New York University

FPurtial differential equations., global
analvsis

Deane Yang, Professor of Mathematics
PhD, Harvard University
Geometric analvsis

Yisong Yang, Professor of Mathematics
PhD, University of Massachusetts at
Ambherst

Furtial differential equations,
mathematical physics



Erich Zauderer, Professor of
Mathematics

PhD. New Yark University
Nonlinear wave propagation, partial
differential equations., diffraction
problems

Gaoyong Zhang, Professor of
Muthematics

PhD. Temple University
Geometric analysis

ASSOCIATE PROFESSORS
Kathryn Kuiken, Associate Professor
of Mathematics

PhDD, Polytechnic University

Complex analvsis, group theory

Joel C. W. Rogers, Associate Professor
of Mathematics

PhD. Massachusetts Institute of
Technology

Partial differential equations, fluid
srechanics, momerical methods

INDUSTRY PROFESSORS

David V. Chudnovsky, Distinguished
Indusiry Professor of Mathematics
PhID, Institute of Mathematics,
Ukrainian Academy of Science
Theoretical mathematics: number
theory, partial differential equations,
Hamiltonian systems. Mathematical

pinvsics: field theories, quanium svstems.

Comnpuiter science: computer algebra
and cemmplexity, large-seale numerical
inathematics, parallel computing and
digiral signal processing

Gregory Y. Chudnoysky,
Distinginshed Industry Professor of
Mathematics

PhI3, Institutc of Mathematics,
Ukrainian Acadenty of Science
Number theory: anadyvtic number theory,
diophantine approximations and tran-
seendence theory, Mathematicad
pivvsics: nonfinear equations, quanium
and classical fields. Computer science:
computer algebra and complexity,
large-scale numerical mathenmatics,
parallel computing and digitaf signal
PrOCessing

LECTURER

Chandni Shah, Lecturer of
Mathematics, Director of Freshman
Mathemalics

PhD. Unzversity of Texas at Austin
Commutative algebra

INSTRUCTORS

Wenxiong Chen, [nstructor of
Mathematics

PhD, Instituie of Math, Acudemia Sinica
(China)

Nondinear partial differential equations,
geometric analysis

Jonathan Cornick, Instructor of
Mathermnatics

PhD. Northern Illinois University
Cohomalogy of infinite groups, CW-
complexes and homological afgebra

Jerome S. Epstein, Instructor of
Mathematics

PhI>, New York University
Mathematical physics

Abdelhamid Kadik, Instrucior of
Mathematics

PhDD, Poiytechnic University
Medical phvsics

Carolyn D. King, Instructor of
Mathematics

MA, New York Universily
Muathematios education

Michel P. Lobenberg, Instructor of
Mathematics

PhD. Columbia University
Pseudo-differentiol operators,
mathematical physics

Maia Martchevya, Instructor of
Mathematics

PhD3. Purdue University
Mathematical biology

Jinghua Qian, Instructor of
Mathematics

PhD, Tufts University

Probability theory, stochastic processes,
STQESHCS

Alina Stancu, [nstructor of
Mathematics

PhD. University of Rochester
Geontetric anafysis

DEPARTMENT OF MATHEMATICS

Hanna A, Ulman, Instructor of
Mathematics

MA, Tel-Aviv University (Israel)
Real ancdysis

Lindsey ¥Yan Wagenen, Instructor of
Mathematics

PhD, Columbia University

Applied physics

ADJUNCT FACULTY

Emeric Deutsch, Adjunct Professor of
Mathematics

PhD. Polytechnic University

Harvansh Manocha, Adjunct Prolessor
of Mathematics
PhD. Panjab University

Maithew Messinger, Adjunct
Instructor of Mathematics
MS. Polytechnic University

Sudhakara Mishra, Adjunct Professor
of Mathematics
PhD. City University of New York

Walter Vohs, Adjunct Instructor of
Mathematics
MS, New Yeork University

Philip Wolfe, Adjunct Professor of
Mathematics

Ph]), University of California at
Berkeley

EMERITI FACULTY

George Bachman
Heinrich Guggenheimer
Leon Herbach

Harry Hochstadt
Clifford W. Marshall
Andrew J. Terzuoli
Hermann Waldinger
Georges Weill
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DEPARTMENT OF MECHANICAL, AEROSPACE
AND MANUFACTURING ENGINEERING

Head: Saad Wourbakhsh

Mechanical, acrospace and manufactur-
ing engineers design and build the modem
products and processes that society needs.
The wide range of dynamic and continu-
ally evolving arcas where such engineers
are the prime movers of innovation and
change include bioengineering, energy sys-
tems, alrcratt. acrospace. environmental
enginecring. controls for mechanical sys-
tems. mechanical-electrical devices, auto-
mohiles, materials engineering. automated
manufacturing, structural engincering.
robotic systems, fluidic systems and
devices, production planning and control
and combustion processes and systems.

MISSION STATEMENT

The mission of the Departmient of
Mechanical, Aerospace and Manufacturing
Engincering is to prepare its students for
professional developiment. life-long learn-
ing and contributions (o society.

THE DEPARTMENT

The Departinent of Mechanical. Aerospace
and Manutacturing Engineering ofters stu-
dents diverse and multidimensional pro-
grams  that address tfundamental
understanding of the underlying sciences,
design methodelogy, manufacturing
processes. methods and technigues, mate-
rial properties and econemic and indus-
rial implications. These programs are
diseussed in the individual sections related
10 the mechanical, industrial. manufactur-
ing engineering and materials seience pro-
grams. The undergraduate degrees are
accredited by the Engineenng Acereditation
Commission {AEC) of the Accreditation
Board of Engineering and Technology
tABET]). The doctoral degree is approved
by the New York State Doctoral Program
Review.
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DEGREE PROGRAMS

The department offers programs in
Mechanical Engineering. Manufacturing
Engincering. Industrial Engincering and
Materials Science. The undergraduate pro-
gram in mechanical engineering allows
students to: (1) acquire the fundumental
pnnciples in mechanical engineering, math-
ematics and the sciences, which provide a
foundation for and inspire professional
development: (2) understand the interre-
lationship of technology and social and
ethical issues: (3) formulate. analyze and
design thermal and mechanical compo-
nents and systems: (4) skilltully use mod-
ern engineering tools: {5) work in and lead
muiti-disciplinary tcams: and (6) commu-
nicate effectively,

Students are encouraged to join
Polytechnic™s student chapters of the
American Society of Mechanical Engineers
(ASME), American Institute of Acronautics
({AlAA). National Socicty of Black
Engineers (NSBE). Society of Women

Engineers (SWE} and Society of

Automotive Engincers (SAE). as well as
honor socictics (Pi Taw Sigma for mechan-
ical engineers and Tau Beta Pi tor engineers
i general).

The department offers graduate pro-
grams in Mechanical Engineering.
Manutacturing Engineering and Industriaf
Engincering, Specilic information about
these programs may be found in the pro-
grams section of the catalog.

DEGREES OFFERED

Bachelor of Science

» Mechanical Engineering
{Concentration in Acrospace
Engincering available)

Master of Science

* Industrial Engineering

+ Manufacturing Engineering

+ Malernals Science

+ Mechantcal Engineering
{Concentrations in Mechanical
Analysis/Design. Systems/Controls/
Roboties and Thermal/Fluids)

Daoctor of Philosophy

+ Mechanical Engincering
{Concentrations in Aerospace.
Materials Science. Mechanical
Analysis/Design. Systems/Controls/
Robotics and Thermal/Fluids)

Advanced Certificates

» Achieving Workd Class Quality

* Industrial Engincering

» Manufacturing Engineering and
Production Science

+ Manufacturing Excellence by Design:
Halistic Approach

OFFICES

Brooklyn Campus

Rogers Hall. Room 502

Ted: 718/260-3160

Fax: TI8/260-3532

E-nigiif: maiming @www poly.cdu
Web: hup://mechanical.poly.cdu

Long Island Campus

Basset Bldg.. Room 204

Tel: 631/755-4282

Fav: 631/155-4526

E-mail: maiming @www poly.cdu
Weh: tp:/mechantcal poly.edu



FACULTY

PROFESSORS

William R. McShane, Professor of
Mechanical and Systems Engineering.
Vice President and Dean of Engineering
und Applied Sciences

PhD. Polytechnic University

Quadity control, controls and sinudation,

CHEINECCFING CCONORILS

Said Nourbakhsh, Professor of
Materials Science, Depanment Head
PhD3, Leeds University (England)
Phase transformation, electron
microscopy, mechanicad beliavior,
cennposite materials, smart materials,
fervoelectric thin filims

Sung H, Whang, Professor of Materials
Science

DEngSc. Columbia University
Mechaiical properties and microstruc-
tiere of nanostructured materials,
titaniam dlumnides. incermetaldfic
compounds, processing and properties
of rapidiy solidified materiads, chardae-
terizatien of electronic materials and
ceramic superconduciors

ASSOCIATE PROFESSORS

Iraj M. Kalkhoran, Associate
Professor of Aerospace Engincering
PhD. University of Texas at Arlington
Gus dvaamics. fiigh speed flavs, wind
tunnel testing, shock tbes

Sunil Kumar, Associate Professor of
Mechanical Engineering

PhDD. University ot Califormia o
Berkeley

Thermeal flnid sciences, applied
srathematios

M. Volkan Otugen, Associale
Protessor of Mechanical Engineering
PhD. Drexe! University

Experimental and theoreticaf fluid
mechanics, unsteady and turbulent
flonvs, opticad diagnostics, cemibustion
aerodvaanmics

Richard 5. Thorsen, Associate
Professor of Mechanical Enpineering.
Vice President of Development and
University Relations

Phi3, New York University

Heat transfer, nuclear reactor safety,
solur energy

George C, Vradis, Associae Professor
of Mechanical Engineering

JD, Brooklyn Law School

Ph. Polytechnic University
Cenyratarienad fluid dyvnamics and hear
transfer, non-Newtonian floswes, flow
HCUNLFEIRe N, {'!’J!?.’bff.\]’fﬂﬂ. ERergy
Svafents

ASSISTANT PROFLESSQORS
Vikram Kapila, Assistant Professor of
Mechanical Engincering

PhD, Georgia Institute of Technology
Linear/nondinear controf with applica-
tions 1o robust control, saturation con-
iredd, closed-foop input shaping,
disiributed spacecraft formation flving,
spateeerafl astitele controf, and mecha-
Honies.

Xiaodong Wang, Assistant Professor of
Mechanicat Engineering

PhD. Mussachusetts Institute of
Technology

Lisear and nondinear fliid-structuare
nreraction anafvses, mathematical te-
arv of cennputationad methods; vibra-
tiem, renfinear dviconics, and insiabiliny
theory: applied numerical methods for
salids. fluids. and frear (mass) transfer
problems; and hvbrid compatation with
medecidar dviemics aind continianm
Hrechanics

INDUSTRY FACULTY

James Bentson, Industry Professor of
Mechanical and Aerospace Engineering
i, Polyvtechnic University
Compriational methods, electraplvsics,
st on, vehicle dyviamics

Charles W, Hoover Jr., Distinguished
Uidustry Professo, oF Manutacturing
Engineenng

PhD. Yale University

Physical design, manufactisring
processes, clectronde device assembly

Blair R, Williams, Industry Professor
of Mechanical Engineering. Director of
Muanufacturing and Industrial
Engincering Programs

MES. Untversity of Chicago

Computer integrated nannfacturing

DEPARTMENT OF MECHANICAL, AEROSPACE AND MANUFACTURING ENGINEERING

ADJUNCT FACULTY
Steven Bernstein

MS. University of Michigan
Plovsical design

Joseph Beroweic
PhI3. Polytechnie University
Finite elemoents, nmerical methods

David Fleck
MAABS., Leadership Institute ol Seattie
Building high performance rewns

David Friedman
Phl2, Georgia Institute of Technology
Manufucturing

Michael Greenstein
MBA. University of Louisvilie
Desien for manufacturabifity

Jai Menon

PhD. Coraell Universiy

Geemmetric madelling, CAD/CAM, com-
puier grapfiics, virtwal veality

Cal Oltrogpe

Phi3. New York University
Change managenent, work design,
personel research, retraining and
resenrce batancing

Reuven Shapira

MS. University of Tel-Aviy (Laracl)
Prodisction planning and controf,
ISOVOOO. quality driven process
management

By
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David Soukup

MS, University of Tennessee
Factory simutbation, preject planning
it controf

Arthur Szeglin
PhID, Hotsira University
Design

John Thomas

MBA. University of Rochester
Production control and manufactioring
resenirces planniing

FACULTY EMERITI
Philip Abrami, Professor Emeritus

MS., Polyvtechnic University

Vito D. Agosta, Professor Ementus
PhID. Columbia University

Anthony E. Armenakas, PE. Protessor

Lmeritus
PhId. Columbia University

William B. Blesser. Professor Emeritus

MEE. Polvicchnic University

Martin H, Bloom, Instituie Protessor
PhI}, Polyiechnic University

9}

Irving B. Cadoff, Professor Emeritus
DEngSc. New York University

Louis 5. Castleman, Protessor
Emeritus

5¢D. Massachuselts Institute of
Technology

John R. Curreri, Professor Emeritus
MEE. Polvtechnic University

Carmine [)’ Antonio, Protessor
Emeritus
MMetE. Polytechnic University

George J. Fischer, Professor Emeritus
IMetE. Polytechnic University

Joscph Kempner, PE, Professor
Emeritus
PhD. Polytechnic University

Jerome M. Klosner, PE. Professor
Emcritus
PhD. Polyiechnic University

Haruld Margolin, Professor Emeritus
DEngSc. Yale University

Morris Morduchow, Professor
Eniwcritus
DAcE, Polvtechnic University

Gino Moretti, Professor Ementus
PhD, University of Turin (ltaly)

Wheeler K. Mueller Jr., Protessor
Emeritus
PhD, University of lilinois

Sebastian V. Nardo, Professor
Emcritus
PhD, Polytechnic University

Huo-Hsi Pan, Professor Emeritus
PhD. University of California at
Berkeley

Sharad A. Patel, Professor Emeritus
PhD, Polytechnic University

Bernard W. Shaffer, PE. Professor
Emeritus
PRD. Brown University

William P. Vafakos, PE. Professor
Emeritus

JD, Brooklyn Law School, PhD,
Polytechnic University
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A BRIEF GUIDE TO
COURSE DESCRIPTIONS

Each program described in this catalog contains detailed descriptions of the courses offered within the program. A sample course
description tollows:

MA 123 Experimental Design 20 bA0:4

Principles of modemn statistical experimentation, including practice using basic designs for scientific and industrial exper-
iments and testing. Single factor experiments, randomized block design, Latin squares, Graeco-Latin squares; factorial and
fracuonal factorial experiments: surface-fitting designs. Prerequisite: MA 224 Co-requisite: MA 153
Also listed under IE 123

The first line gives the offical course number for which you must register, the official course ritle, and the breakdown of credits
{undergraduate) or units (graduate) for the course. In the sample description, the courses meets for 2/ lecture periods. 1% taboratory
periods and no recitution periods per week. [f successfully completed, 4 credits are earned.

The paragraph description briefly indicates the contents and coverage of the course. A detailed course syllabus may be available on request
from the oftice of the offering department.

“Prerequisites” are courses {or their equivalent) that must have been completed before registering for the described course.
“Co-requisites” are courses taken concurrently with the described course.

The notation “Also listed...” indicates that the course is alse given under the number shown. This means that two or more departiments

or programs are sponsoring the described course, and that you may register under either number, usually the one representing your major
program. The classes are jointly given and held.
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BIOMEDICAL ENGINEERING PROGRAM

Acvademic Director: Richard A. Gross

GOALS AND OBJECTIVES

The primary goal of the MS in Biomedicai

Engineering Program i to provide stu-

dents with an in-depth, advanced education

that gives them the tools needed to per-
form fundamental and applied research in
biomedical engineering, Alternatively, stu-
dents gain the requisite technical knowledge
that they may wish to apply to management,
muarketing. sales and other entreprencurial
activities reluted to biomedical engineering.
Specific objectives include:

»  To enroll students who have a BS ora
more advanced degree in any engin-
eering discipline, mathematics or in any
of the natural sciences

* foprovide students with a cutting-edge
program that integrates engineering,
biolosical and medical sciences.
Students will acquire the skills o par-
ticipate in lechnological innovations
that provide people with loenger, health-
ier and more productive lives

+ To merge the leadership and talents
found at Polytechnic in chemistry, engin-
eering and computer science with the
expertise in medical sciences at SUNY
Downstate Medical Center

+ To give students an opportunity to focus
on topics that include biomedical instru-
mentation, biomaterials snd therapeutic
systems, bioinformatics and biomolec-
ular engineering

+ o give students the option of doing
research in the laboratories at
Polytechnic and/or SUNY Downstate
Medical Center. Students may also
substitule research credits with course
electives

In the ycars ahead. health and human pro-
ductivity coan be vastly improved through
major advances in medicine. These
advances will bappen through the suc-
cesstul, seamless integration of bioiogy
and modern engineering. Scientists antic-
ipate future breakthroughs ranging from
the design of drugs customized to an indi-
vidual's genome 1o the perfection of adifi-
cial wnplantable organs. Aggressive and
intelhigent integration of engineering and the

biological and medical sciences will has-
ten the realization of these and other inno-
vations, leading to longer, healthier and
more productive lives, Scientists can now
visualize structures inside the body with a
level of clarity thought impossible only a
decade ago. With the improved diagnosis
that comes from these advances and those
that will tollow. lurther discoveries in the
area of treatment will be added.

Today, miniature devices can be manip-
ulated through endoscopes. making it pos-
sthle 1o perform surgical procedures with
minimal invasion and thus minimal trauma
to the patient. In the future, the microfab-
ricution ol biomedical devices at
Polytechnic and elsewhere will further
cnable surgery and increase the function-
ality of the physically impaired in appli-
cutions ranging from congenital defects to
improving the function of major organs,
such as the heart, kidneys and hiver, Other
areas show similar promise—breakthroughs
in human tissue research point to the pos-
sibilities of replacing damaged or diseased
hone, cartilage, and other tissues with newly
engineered materials. Bioresorbable mate-
rials will substitute for permanent implants
allowing recovery of tissues with subse-
yuent clearance from the system of the
degraded tmplant material. New imaging
systems are emerging that provide new
information and monitoring possibilities.
Wircless lechnology will integrate into
medical devices and home-care systemns.
There is little doubt that these and other
extraordinary developments will dramati-
cally impact lives over the next few decades.

By merging the leadership and talents
found at Polytechnic in chemistry, engin-
eering and computer science with the exper-
tise in biomedical sciences at the SUNY
Downstate Medical Center, the University
is well positioned to offer a cutting-cdge
program with a broad range of opportuni-
tics to its students. The partnership between
Potytechnic and SUNY Downstate is ded-
icated to this new mede of biomedical edu-
cation. and to the development of students
with both practical and fundamental knowl-
edge. Students will have the opportunity to
move freely between the University and
SUNY Downstate, taking advantage of

both tacilities, their taculty and associated
research programs. In some cases, courses
will be tcam-taught by facuity from both
locations. The outcome is the creation of
courses of superior quality. Polytechnic's
goal is to provide students with the best in
classroom and laboratory education to give
them the skills to succeed in the wide range
of opportunities that will be open to them
upon graduation.

A Perfect Formula for a Successful
Biomedical Engineering Program

The recent strategic alliance between
SUNY Downstaie Medical Center and
Potytechnic University created the frame-
work that has resulted in Downstate’s
important contribution to Polytechnic's
Masters of Science in Biomedical
Engineering Program. The two institutions
have coextensive research intercsts with
complementary technological expertise.
Noteworthy common arcas of seientific
investigation inciude:

= Telemetry

+ Neurorobotics

» Optical imaging

* Bioresorbable Biomedical Matenals

* Diug Delivery Systems

» Tissue Engineering

»  Microchip Sensors

» Biosensors

FULL AND PART-TIME STUDENTS

Students entering this master’s program
may wish to complete the degree rapidly by
laking a full course load. or proceed at a
slower pace if they are working protes-
sionats with other full or part-time ¢om-
mitments. The curriculuin structure and
class schedule for this program were con-
structed to accommodate both part-time
and full-time students. Thus, most of the 3-
credit courses offered arc given as two-
and-a-half hour lectures one evening per
week during the semester. Evening research
opportunities are also avatluble,



BIOMEDICAL ENGINEERING PROGRAM

ADMISSION AND DEGREE
REQUIREMENTS

The Master of Science degree is intended
for students from various backgrounds
seeking in-depth knowledge in biomedical
cngineering. Students may apply to the
master’s program if they have one or more
of the following: (1) BS or o more advanced
degree in any engineering discipline, (23 BS
or more advanced degree in mathematics
or {3} BS or more advanced degree in any
of the natural sciences,

Admission into the program may be
contingent upon the student satisfying cer-
tain course work that is decmed necessary
for the student to succeed in the MS in
Biomedical Engincering program. For
example. in most cases students witha BS
n Biology will be asked to take MA 1132
Numerical Methods for Caleulus. MA 2012
Elements of Linear Algebra T and MA 2132
Ordinary Differential  Eguations.
Alternatively, they can satisly this admis-
sion requirement if they have already com-
pleted these courses or their equivalent. A
program adviser wilf review with success-
ful applicants what undergraduate courses,
il any, must be taken. Such courses will not
count iowards the master’s degree. In addi-
tion, students may enter the program with
sufficient background knowledge so that
they can petition the program director to
waive the Program Bridge Courses.

THE CURRICULUM
To satisfy the requirement for the BS in
Biomedical Engincering, students must
complete a mnimnm of 36 units of counses.
with an overall average of B in all pradu-
ate courses. as required hy the University.
Two tracks have been established to
accommodate entrance of students with
formal undergraduaie biclogy, mathemat-
ies or engineering training and bachelor’s
degrees. This is accomplished by "bridge”
courses that are specially designed to meet
the individual needs ot studenis who come
to the program from difterent hackgrounds.
Students may clect BE 871/872 Thesis
Research in Bioinedical Engineering {6
units). An oral defense of the thesis is held
atter the typed written thesis has been sub-
mitted. A grade of A or B is required.
Students not electing to write a thesis may
clect to loke BE 873/874 Guided Studies in
Biomedical Engineering (6 units) and sub-
mit a written report. Alternatively. a student
may suhstitute BE 871/872 or BE 873/874
with electives chosen from the list of elec-
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tives given below. Students who do not
plan further graduate studies are recom-
miended to take the MS in Biomedical
Engincering Program without Thesis.

In consultation with their academic
adviser, students should define a plan of
study that satisfactorily meets University
requirements. The program 36 units may
be tuken from Bridge Courses, Corc
Courses, Track Courses, a Guided Studies
or Thesis Option and Recommended
Technical Electives. The division of cred-
its between these ditferent components of
the program 1s as follows:

6 units of Bridge Courses
12 umts of Core courses
6 units of Track courses

The remaining 12 units may be taken from:
(a) A combination of 6 units of Guided
Studics or Thesis Option and 6 units of
the Recommended Technical Electives
{h) 12 units of the Recommended Technical
Elcctives

At least 21 of the 36 units must be taken
from biomedical engineering or other
engineering courses.

Bridge Courses

Required courses for students entering with
a Bachelor of Science in any scientific or
mathematical discipline:

Cti6is Applied Mathematics in Chemical
Engincenng

BE 616 Transport Phenomena in Biological
Svsbeims

or

Required course tor students entering with
a hachelor’s degree in any engineering
discipline:
CM 950 Principles of Biolopical Systems
Core Courses

Required courses for all students in the
MS in Biomedical Engineering Program:

BE 625 Biosensurs

131 654U Biennedical Instrumentation 3
RI= 630 Bio-optics

RE 678 Materials in Medicine

Track Courses

Students 10 the Biomedical Enginecring
Program are required to take the two
courses in either the (1) Biomedical
Instrumentation Track or the {2)
Biomaterials and Therapeutic Systems
Track. In addition, students in the program
nway choose to select courses from the other
track as part of the clective course options,

1. Biomedical Instrumentation
BE 620 Ricniedical Limaging |
BE 621 Riomedical Luaging 11

2. Bionaterials and Therapeutic Systems
O 792 Natural Polyrers and Aatenals
BE 660 Drug Delivery

Total units satisfied prior o taking electives
and/for guided studies/thesis research: 24

Recommended Technical Electives
Twelve additional units must be selected
from the following Technical Electives, Of
these, 3 or 6 of the units may be selected
trom the remaining Track Courses. The
student may choose to tuke 6 of their
remaining units by doing either the Guided
Study or Thesis for Bioengineering Option.
In ¢hoosing Technical Electives. students
niust make selections so that a oinimum of
21 of the total 36 units taken ftor the mas-
ter’s degree are in biomedical engineering
or another engineering discipline. Some
of the technical electives below may have
prerequisites or requirements associated
with their corresponding specialization.
Students may he permitted to take other
Technical Glectives at the discretion ot'the
Prograin Director.

Guided Study/Thesis Option

BE 871872 Guided Studics in Biomedical
Engincering

BE 873874 Thests for Bioengineering

Bioinformatics

CM 753 Bioanformatics T: Sequence Anaiysis
On 734 Biennformatics 16 Protein Structure
A 755 Bivinformiatics I Fanciional

Prediction

Molecular Engineering

CM 805 Ensyme Catalysis in Organic
Synthesis

UM 906 Combinatorial Cheausiry

CM 5714 Molecular Modeling and Sinnilanon

B 660 Lrug Belivery ®

Materials

O 792 Matural Polvmers and Materials®

CM 771 Introduction g Polymer Scicnee

M 7K Macromolecuies in the Solid State

MT &l Stroscture-Propents Relativnships i
Materials

MT 624 Plastic Breformation and Fraciure

Instrumentation

BE 6200 Bicinedical Intaging 1#

RE 621 Riomedical Imaging 1%

MT 63 Insreduction o Electron Microscapy
EL 6l Signals. Systems and Trans{forms
EL 522 Sensor Based Robotics

El. 621 System Theory and Feedback

Cunirol |



Biosystems

CM Biochemistry

ChM 952 Molecular and Celinlar Biology

BL &l Molecular imimunolagy

BE 6l Cellular and Molecular Nenrosgience
BE 616 Transporl Phenomena in Biological

Syalems#*

# I ment Faken as o Brack Cowrse,
B e perkon ax o Bridve Conrse.

ADVANCED CERTIFICATE
PROGRANMS

The Biomedical Engineering Program
administers two certificate programs: (1)
Biomedical  Materials and (2
Bioinstrumentation.

The Advanced Cerificates in Biomedicu
Materials and Bioinstrumentation is
intended for students from various back-
grounds sccking in-depth knowledge in a
specialty area within Biomedical
Engineering. Students may apply to the
centificate program if they have one or more
of the tollowing: {13 BS or a more advanced
degree in any engingering discipline, €2) BS
or more advanced degree in mathematics
and/or {3) BS or more advanced degree in
any of the natoral sciences. The program
adviser reviews with successful appiicants
any pre-requisites that may be required for
successful completion of the certificate
COUTSES.

A certificate program requires five
courses {15 units), designed for working
professionals who seek advanced training
in a specific subject area within the
Biomedical Engineering Program. Three of
the courses are required. and two courses
may he selected according to the individ-
ual needs of the student. Students must
have an average of B or hetter in all grad-
vate courses. No more than 3 of the 15
umts may he taken outside this program
administered by Polytechnic with a strate-
gic partnership with SUNY Downstate
Medicul Center. Such courses taken outside
are ntot used to compule the student GPA
in this certificate program.

Upon completion of a sequence with an
average erade of B or better, students are
issued Advanced Centificates. Those who
choose to work towards the master’s degree
in hiomedical enginecring are ahle, upon
admission. to apply all courses taken toward
a certificate toward folfilling the degree
program. Additional information may be
obtained from the department.

To satisty the requirement for the
Advanced Certificate in Biomedical
Materials, studems must complete a min-
intn of 15 units,

1. Certificate Requirements lor an
Advanced Certificate in Biomedical
Materials

Required:
MT 6l Swructure-Properly Relattonships in
Maeriuls

Dirug Delivery

Materials i Medicine

BE 66d)
BE 670

Select two from the following:

M TR2 Macromolecules i the Selid State
CM T Inoroduction e Poly ier Sciciee
MT @26 Plastic Breformanon ad Fraciure
N 792 Natwral Polvimers and Materiiils

2. Certificate Requirements for an
Advanced Certilicate in Bioinstrumen-
tation

Required:

BE 620 Hiomedical linaging |
BE &25 Biomensors

BE 63 Bio-oprics

Select two trom the following:

13t 621 Biomedical Tmazmg 11

13 6al) Biomedical Instrumentation |

KT 6i3 [ntraduction W Electron Microscopy
EL 61 Signals. Systeius and Transtorns
EL 621 Svstenmy Theary and Feedback

Controi

GRADUATE COURSES

Course Descriptions of biomedscal engin-
cering courses as well as CM courses asso-
ciated with the BS in Biomedical
Engincering Program are given below.
Other courses that are not described below
but are iisted i the hiomedical engineer-
ing progrum can be found m the descrip-
tion of courses from heir respective home
depariments.

BE 601 Molecular Imnranology
240000003

Familiarizes students with the body of

research that forims the foundation of our
present understanding of the molecular
basix and the cellulor nteructions that reg-
ulate the immune responses. The principal
tool of learning 1s the reading and discus-
sion of rescarch papers in immunology by
a small group of students supervised by a
fuculty member whois active in the specific

BIOMEDICAL ENGINEERING PROGRAM

research arca. The opics 1o be covered
include antibody structure. B-cell devel-
opnent, T-cell structure and development.
T=eeli-MHC interaction. MHC structure
und antigen processing. complement chem-
istry. complement and Fe receptor stnictare
and function. transplantation immune-
genetics. mucosal immupology and aller-
gic reactions. Prereguisiies: CM Y50 or its
equivalont and undergraduate Biocheni-
ISTFY.

BE 610 Cellular and Molecular
Neuroscience 20003

A comprehensive overview of celiular neu-
roscience thal consists of 20 Jectures and
two exams. Course is roughly divided into
three parts: (1) the physiology and bhio-
physics of ncurons: (2) neuronal signal
transduction. gene expression and trans-
port of RNA and protein; and (3) synaptic
transmission and plasticity. The texibook is
[Fundamental Neuroscience by Zigmond,
Bloom. Landis, Roberts and Squire with
supplementary readings provided from
other textbooks as well as relevant journal
articles. Preveguisites: CM 950 or its equir-
alent and nndergraduate biochemisiry,

BE 616 Transport Phenomena in
Biological Systems 2400003

The goals of this course are to: (1) convey
advanced concepts of tluid transport
provesses. mass transter with chemical
reaction. mixing and non-Newtonian flow
and (2) apply concepts in hiological svstems
such as bload flow in arterics and diffusion
within {luid membranes. Fundamental con-
cepts of momentun. energy andd mass trans-
porl: transporl in staticnary and flow
systems. steady-state and transient condi-
tions, Prerequisites: CH 231 and CH 232,

BE 620 Biomedical Imaging 1 2¥/::0:3

Introduction of the mechanisms and con-
cepts related to image acquisition and sub-
sequent image processing and image
formation n various biomedical-imaging
madalities. Topics include computed
tomoeraphy (CTh with x-rays. Singe Photon
Lmission wmography (SPECT). positron
emission wmography (PET) and magnete
resonance imaging (MRD, Preveguisite:
CH 615 ar the equivalent background (srin-
imeen grade C)

o
N



BIOMEDICAL ENGINEERING PROGRAM

BE 621 Biomedical Imaging I12:4:0:0:4

Introduction of the mechanisms and con-
cepts related to image acquisition and sub-
sequent image processing and image
tosmation in various hionedical tmaging
modalitics. Building on material covered in
Principles of Biomedical Imaging [, these
courses fucus on advanced topies such as
functional magnetic resonance imaging
{MRI}, vltrasound tmaging, hionmagnetic
tmaging and optical tomographic imaging
(OTD. Prereguisites: CH 615 or the equiv-
alent background tnininm grade Cand
BE 620 timiviniem gracde Bl
BE 625 Biosensors 24:0.0:3
Discussion of various biosensors. which
consist of biv-recognition systems. typi-
catly enzymes or binding proteins such as
antibodies. immobilized onko the surface of
phy«ico-chemical transducers. Immuno-
sensors, which use antibodies as their
hiorecognition system. are also discussed.
Other biorecognition systems discussed
are nuckie acuds. hactena. and whole tis-
sues of higher organisms, Specific inter-
actions between the tareet analyte and the
complementary biorecognition layer that
undergoes 1 physico-chemical change is
uliimately detected and measured by the
transducer. Various fransducers. which can
take many torms depending upon the para-
meters being measured—-clectrochemical,
optical. mass and thermal changes are also
pirt of the course. Prereguisites: CM 1004,
CM 221, CM 2614 and CM 941,

BE 630 Bio-optics 275:0:0:3
Recent growth in the use of optics tech-
nology for bromedical research and health
care has heen explosive. New applications
are made possible by emerging technolo-
gies 1 lasers. optoelectronic devices. fiber
optics. physical and chemical sensors and
imaging—ail of which are being applicd to
niedical rescarch, dingnaostics, and ther-
apy. This sequence course on oplics tor
bicmedical students combines tundamen-
tal knowledge of the generation und inter-
action ol electromagnetic waves with
applications to the bio-niedical field. [t is
hoped that this approach wiil not only pro-
vide wols for researchers in hio-physics, hut
alsor famzharize researchers. technologists
and prened students with cutting-edge
approuches. Prerequisite: ait indergradie-
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ate cowrse in phyvsics that includes elec-
tricity, magnetisim and waves such s PH
109.

BE 660 Drug Delivery 20:0:0:3
Provides an integrated approach to the basic
and clinical science of drug delivery. This
course discusses the tollowing: highlights
of the historical developnient of drug deliv-
ery: kinds of drugs 10 be delivered. includ-
ing gencs and proteins: various targeting
mechanisms; pharmacokinetics and phar-
macodynamics of drug delivery systems,
polymeric drug delivery systems: various
devices developed tor controdled delivery.
Prerequisites: introductorn undergraduate
courses in biology. chemistry and phiyvsiol-
ogv {minimam grade C),

BL 670 Materials in Medicine 24:0.4.3

Focuses on the following: the basic prin-
ciples behind human tissue response to
artifictal surfaces and ratertals; the general
types of polymerie and metallic matenals
used in soft and hard tissue replacements;
tissue engineering and drug delivery
devices: current approaches directed toward
the engineering of cell-based replacement
for various tissues: techniques utilized to
control the physiologic response to anifi-
cial surfaces; eritical review of the current
hiomaterials literature: current research in
the field: and evaluation ot the design cri-
teria which a matertal ntust meet for a given
biological application and what 1s required
for “biocompatibility.” Prerequisites: intro-
ducton undergradiate courses in biology,
chenistry, phvsiofogy and engineering.
Courses it biochemistry, moleculur cell
biclogy and immunology would be very
helpfud, but are not essentiad.

CM 792 Natural Polymers and Materials
204:0:0:3

Introduction to natural and biomimetic
polymers taught with an interdisciplinary
view of biology. chemistry and macro-
molecular science. Topics covered in this
course include: natural building blocks and
methods by which nature carries out poly-
mer synthesis and modification reactions:
DXNA: structural proteins: plant proteins:
polysacchandes; polyesters: biosurfactants:
polymers built from natural monomers and
a wide viulety of renewable resources: uses
of these polymers as fibers, films, rheo-

logicul medifiers. floceulants. foams, adhe-
sives and membranes; special apphications
ot natural polymers in medicine and as
biodegradable plastics. Prerequisites: CM
1004 and LC 1004.

CM 905 Enzyme-Catalysis in Organic
Synthesis 2050:0:3

Provides students with a working knowl-
cdge of how to use biotranstormations ay
a tool in organic chenistry. Students will
learn about general enzymatic reaction
types that carry out the cleavage and for-
mation ot C-0O bonds, P-O bonds, C-N
bends, C-C honds, reduction reactions,
oxidation reactions and isomerizations. In
addition. students will be taught about
advanced pninciples that are currently being
applied to the engineering of catalytic pro-
teins. Prerequisites: CM 2214, CM 2614
and CM 3314,

CM 906 Combinatorial Chemistry
204:0:0:3

Discussion of the development and practice
of combinatorial chemistry and high
throughput experimentation. The goals of
the course include: knowledge of the on-
gin, development and present day practice
of combinatonal chemistry for preparation
of libraries of chemical compounds; under-
standing of pharntaceutical imodels for high
throughput discovery of drug composi-
tions: the process of developing solid and
liquid-phase methods for high throughput
screening of compositions for particutar
applications: recent examples where the
above principies have been applied to the
discovery of new materials, including cat-
alysts und matertals for efectronic devices,
Prerequisite: CM 903.

CM 950 Principles of Biological Systems
5:0:0:6

Physiology 1s defined as the science that
deals with the tunctions of the body. It log-
wcally follows, therefore, that a seund, com-
prehensive knowledge of human physiology
should occupy a significant pan of the aca-
demic training of personnel in medicine
and related fields. The emphasis s on nor-
mnat functions, but also constders the con-
sequences of disease and injury. and deal
with the body’s potential for recovery and
for compensation, Behavioral responses o
environmental conditions are considered,



but in this area our chief concern will be
with the regulation and control of funda-
mental reflexes or neuro-endocrine mech-
anisms, Preveguisite: none, afthough some
background of biochemistry and gross and
celfilar anatomy would be helpful.

CM 952 Molecular and Cellular Biology |
2i4:0:0: 3

Lectures, discussions and student presen-
tations on the varying contributions of dif-
ferent molecular mechanisms to the control
of gene expression. Topics include the bio-
chemistry of nucleic acids, the basis of
Central Dogma, the structure of prokary-
otic genomes, baclerial genetics, the orga-
nization and structural arrangement of the
eukaryotic genome, DNA replication,
recombination. techniques ol and sirate-
gies for cloning and analyzing genes, tran-
scription in prokaryotes and eukaryotes,
the operon concept and regulatory strate-
gies for genetic expression, synthesis and
processing of RNA in eukaryotes, mecha-
nisms for protein synthesis and its regula-
tion. Prereguisites: CM Y30 or its eyuivalent
aried undergraduate biochemistey,

FACULTY

PARTICIPATING FACULTY FROM
SUNY DOWNSTATE MEDICAL
CENTER

Randall Barbour, Professor of
Pathology, SUNY Downstate; Rescarch
Professor of Electrical Engineering,
Polytechnic University

PhD, Syracuse University

Development of optival tomographic
imaging methods for the evaluation of
Hssue funciion

Juhn K. Chapin, Professor, Depaniment of
Physiology and Pharmacolopy

PhD. University of Rochesler, School of
Moedicine and Dentistry

Emerging computer and electronic tech-
nofogles are used (o establish real-fime
control of a robotic prosthests using sig-
neils derived from newronal population
recordings in motor cortex. The goal is
to restore motor functions to paralysis
putients by extracting “motor” com-
mandy front their brains, and using the
“motor” commands to conirol robots, or
their mwn fimbs. A long-range goal is 10
combine mator prostheses with
sonitosensory prostheses that could
suhstitute for the information normalfy
pmwvided by the skin. Similariy technol-
ogv will make it pussible to remotely
control the navigational goals of animeals
that can carry Sensors into othenvise
inuccessible areds.

Miriam H. Feuerman, Associate
Professor, Department of Biochemistry
PhD, University of California at Trvine
Molecular mechanisms thar separate
controfled normal growth from carcino-
genesis; regufation of pene expression in
iiver regeneration and tmmorigenesis

BIOMEDICAL ENGINEERING PRCGRAM

Andreas H. Hielscher, Assistant
Professor, Department of Pathology,
SUNY Downstate; Adjunct Professor,
Department of Electrical Engineering,
Polytechnic University

PhD, Rice University

A novel, fast-advancing, medical imag-
ing modality cadled oprical tomography
{OT) uses near-infrared light to probe
bivlogical tissues and 1o obtain cross-
sectionad images of various hody parts
Jrom measured transmitted Hight.
Development of image reconstruction
algorithms and Instrumentation

Brehon C. Laurent, Assistant Professor,
Department of Microbiology and
[mimnology

PhI>, Massachusetts Institute of
Technology

The contred of two cellulur processes in
the context of chromatin structivre; tra-
scriptional initiation and progression
through the mitotic cell division evele

William T. McAllister, Professor and
Chairman, Department of Microbiology
and Immunology

PhI>, University of New Hampshire

The structure und function of phage RNA
polvinerases. These engyvines are models
Sor refated enzymes such as DNA poly-
merases and reverse transcriptase. The
werrk fias practical applications in
nucieic actd probes and detection, and
the development of high-fevel expression
systems for cloned genes

Josef Michl, Associate Protessor,
Department of Pathology; Associate
Professor, Deparntment of Anatomy and
Cell Biology; Associate Professor,
Departiment of Microbiology and
Immunology

MD, Johannes Gutenberg Universitaet
Mainz (Germany)

Cells involved in host defense mecha-
Risms against infectious agents and
timners; the process of carcinogenesis in
the exovrine pancreas in animals and
fiprans using Hssue culture and cell
cloning, immunological, witrastructural
and biochemical as well us cell and mol-
eculur biological approaches and tech-
Rigues
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PARTICIPATING FACULTY FROM
POLYTECHNIC UNIVERSITY
Stephen Arnold, Thomas Potts Professor
of Physics and University Professor

Mary K. Cowman, Associate Professor
of Biochemistry

Bruce A. Garetz, Professor of Physical
Chemistry

Mark M. Green, Professor of Organic
Chemistry

Richard A. Gross, Herman F Mark
Professor of Polymer Science: Director
of NSF Center for Biocatalysis and
Bioprocessing of Macromelecules
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Kalle Levon, Professor of Chemistry;
Head of Department of Chemical
Engineering, Chemistry and Materials
Science; Director of Polyimer Research
Institute

Jovan Mijovie, Profcssor of Chemical
Engincering

Shirley M. Motzkin, Professor of
Riology

Yitzhak Shnidman, Assistant Professor
of Chemistry

Leonard 1. Stiel, Associate Professor of
Chemical Engineering

Twao Teraoka, Associate Professor of
Polymer Chemistry

Nancy M. Tooney, Associate Professor
of Biochemistry, Associate Dean of
Engineering and Applied Sciences

Abraham Ulman, Alstadt-Lord-Mark
Professor of Chemistry

Edward N. Ziegler, Associate Professor
of Chemical Engincering

Jordanka Zlatanova, Professor of
Biology

Walter P, Zurawsky, Associate
Professor of Chemical Engineering



CHEMICAL ENGINEERING PROGRAM

Chemical engineers rely heavily on sci-
ence. engineering methods, experience and
ingenuity o develop the processes and
cquipment required tor cconomical pro-
duction of new and useful products.
Chemical engineers have contributed to
the development of virtually every mater-
il commaon to moedera lite. In addition 1o
bulk chemicals and petroleun products,

they are involved with the production of

plastics. pharmaceuticals, fertilizers and
foodstufts. synthetic rubber. and rocket
propellants, to name a few, Their influence
has been felt in developing fuel cells, auto-
matic controls. water desalination plants,
missiles and artificial kidneys.

Chemical engineers may choose from a
very wide range of activitics including
research. process and product development,
design and supervision of the construction
and operation of industrial plants, technical
sales and services. eonsulting. management
and teaching. Opportunities 1in chemical
engineering are virtually unlimited.

The foundations of chemical engineering
are the sciences, with emphasis on chem-
istry, mathematics, physics and the engin-
cering sciences (including thermodynamics,
Nuid mechanies, kinetics and heat and mass
transfer). Chemical engincering courses

include the analysis, design and control of

equipment, operations and processes.
Through this course of study, chemical
engineering students develop the knowl-
edge and analytical skills necessary to bridge
the gap helween scientific advances and
large-scale production of products.

UNDERGRADUATE PROGRAM

The undergraduate program in chemical
engincering provides a solid foundation in
science and the engineering sciences. An
integrated set of chemical engineering
courses 1% built upon this foundation.
Thorough instruction is given in chemistry.
physics, mathematics and engineening sei-
ence. which are basic to the understanding
ol physical and chemical operations and
processes. Courses in engineering scicnee
include engineering thermodynamics, reac-
tion kinetics. process dynamics. tluid

mechanics, heat transfer and mass transier.

The undereraduate program leads to a
Bachelor of Science in Chemical
Engineering and is accredited by the
Accreditation Board lor Engincering and
Technology (ABET).

GOALS AND OBJECTIVES

The ohjectives of the BS degree in Chetnical

Engineering are to produce graduates who:

L. Are well grounded in the tundamentals
of chemical engincering

2. Understand bow to apply these funda-
mentals to the analysis and design of
chenyical processes

3. Understand the social, economic and
ethical problems inherent in the practice
of chemical engineering

4. Are committed 10 a lifetime of learning

With these attributes, graduates will be
poised to become valuable mentbers of the
chemical engineering profession and soci-
ety as a whole and they will be prepared to
work in industry or government or pursue
advanced degrees in chemical engineering
or related fields. The department is com-
mitted o upgrading class offerings and
enginecring tools to conlinuously assure that
students stay abreast of the latest develop-
ments in the field.

CURRICULUM

Design is an essential part of the chemical
engineering education and is incorporated
into many of the chemical engineering
courses. Generally, as students progress
through the curriculum and learn more fun-
damental engineering science, more design
components arc introduced into the courses
and the complexity of the design problems
increases. Elements of design are contained
in many courses and culninate in senior
process design course. [n this course stu-
dents design chemical processes and must
include engineering, satety and economic
considerations in their designs.

The chemicul engineering curriculum
provides a buckground that enables the
graduate to select a professional career
from an extremely broad spectrum of oppor-
tunities, Graduates are prepared (o take

employment in a number of capucities in
industry or 1o eater graduate school for
advanced study in chemical engincering
or other lields,

REQUIREMENTS FOR THE
BACHELOR OF SCIENCE
Polytechnic requires a 2.0 GPA or better tor
graduation. Students must also meet the
academic standards of the department. For
students to advance to their senior year
courses, a 2.0 GPA must be maintained in
chemical enpineering courses CH 2214,
CH 3314, CH 3324, CH 3214 and CH
3514; the samne course must not be tuiled
twice. Students who do not meet these
requiremnents will not be allowed to regis-
ter for senior courses. All listed prerequi-
sites must be satisfied before students are
permitted 10 enroll in chemical engineer-
ing courses,

GRADUATE PROGRAMS

Graduate programs in chemical engineer-
ing are designed to introduce students to
advanced designs, research and develop-
ment. The department offers graduate pro-
grams leading 1o a Master of Science in
Chemical Engineering, Doctor of
Phiiosophy in Chemical Engineering and
Doctor of Philosophy in Chemical
Engineering with a concentration in
Polymer Science and Engincering avail-
able. The department also offers a program
leading to a Master of Science in Polymer
Science and Engincering. which is
described in a separate section of this cat-
alog. A degree in chemical engineering is
generally required for admission to grad-
vate study. An applicant who has earned a
bacheler’s degree from a foreign institution
is required to submit Graduate Record
Examination and TOEFL scores.
Applicants with degrees in other fields or
trom other colleges may be admitted with
undergraduate and/or graduate deficien-
cies a8 evaluated by the graduate adviscr.
Students must have had a course in difter-
cntial equations. The program leading to a
master's in chemical engincering may be
used as cither a terminal course for devel-
opment and advanced design or as a
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research degree giving preliminary gradu-
ate training for o doctorste in chemical
engineering. The Phl} in Chemical
Engineering program provides advanced
graduale study and research [or qualified
studenlts interested in research and devel-
opment.

GOALS AND OBJECTIVES

The objective of the MS degree in Chemical
Engineering is to provide an understanding
of the fundamental principles of chemical
engineering subjects, The mathematical
and comnputer training of the student is
enhanced, and advanced design concepts
are also emphasized. The MS program
enables the student o develop laboratory
and research skills and conduct an in-depth
study of a specialized chemical engincer-
ing topic.

The objective of the PhD degrec in
Chemical Engincering is 10 provide
advanced knowledge of chemical engin-
eering fundamentals and research. The stu-
dent also gains enhanced knowledge in a
sclected minor area. Research skills are
refined, and the candidate performs basic
research that advances the understanding of
a specific chemical engineering discipline.
The participating members of the depart-
ment plan programs ol study individually
with cach candidate. Systemalic study
toward a doctorate is camed out under a
guidance committee appointed by the Ottice
of Research and Graduate Studies. The
program is planned to give students a thor-
ough chemical engineering background
accompanicd by study in a minor field cho-
sen by the candidate.

REQUIREMENTS FOR THE
MASTER OF SCIENCE

Candidates for the MS in Chemical
Engincering are to plan their programs in
accordance with the following list of
requirements for full-time study:

FULL-TIME STUDENTS

1. Required Subjects 12
Course No. Course Title Units
CH 631 Transpan Phenomena | 3
CH 632 Transport Phenomena 14 i
CH 773 Thermodynamics [ 3
CH 781 Chemical Reactor Analysis

& Design :
CH991/992 Depanmental Seminar (}
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2. Electives: four courses 12

At least two electives must be chosen from
CH 600-CH 940, while the other two may
be chosen from another science or engin-
cering department wilh the approval of the
graduate adviser in chemical cogineering.

3. CH 997 Master’s Thesis 12
Total 36

Part-time students can choose between the
above program and the Guided Study
Option, which includes the foliowing
requirements:

PART-TIME STUDENTS
1. Required subjects: as above 12

2. Flectives: six courses 18

At least two electives must be chosen trom
CH 600 - CH 940, while the other four
may be chosen from other science or engin-
eering departments with the approval of
the graduate adviser tn chemical engin-
eering.

3. CH 902 Guided Study in Chemical
Engineering 6

Total 36

To meet graduation requirements, students
inust have an overall B average in all courses
{excluding MS Thesis or Guided Study
Project) and must not obtain more than
two grades of Cin required subjects.

REQUIREMENTS FOR THE
DOCTOR OF PHILOSOPHY
Students must pass a comprehensive qual-
ifying examination in chemnical engineer-
ing and present a doctoral dissertation. The
qualifying exam is given once a ycar, in
January. and is taken atter the first scmes-
ter of graduate study, Additional details on
the qualifying cxamination should be
obtained from the graduate adviser.

Each candidate for the doctorate must
complete a minimum of 90 units {credits)
of academic work past the bachelor’s
degree, including a minimum of 48 units
of dissentation research. Although the stu-
dent may elect 1o take more than 48 units
of PhD thesis, only 48 of those units can be
counted in the required 90 units.
Furthermore, of those 48 units, at least 36
must be taken beyond MS thesis and at

Polytechnic University. A minimum of 24
graduate units beyond the bachelor’s degree
(not including PhD or MS thesis units) are
required in chemical engineering subjects.
of which at least 9 must be tuken at
Polytechnic in the required subjects. A
minor is required within a science or engin-
cering department and must consist ol at
least 9 units taken at Polytechnic. The
minor must meel the approval of the grad-
uate adviser in chemical engineering.
Attendance is required at departmental
seminars for at least four semesters. To
meet praduation requirements, students
must have an overall B average in all
coutses, excluding thesis, and must not
obtain more than three grades of C in
required subjects.

Candidates for the degree Doctor of
Philosophy in Chemical Engineering arc to
plan their programs in accordance with the
following requirements:

1. Required Subjects 15
Course No, Course Title Units
CH631  Transpon Phenomena I 2
CH 632 Transport Phenomena 1 3
CRH 773 Thermodynmics 1 K
CH 774 Thermodynamics 11 i
CH78l  Chemical Reactor Analysis

& Design ] i
CHY91* Depanmental Seminar 0

*CH 991 Must be taken for 2 vears.

2. Electives: six courses, of which at least
two must he in chemical engineering
subjects, 18

To be chosen in conference with the grad-
uate adviser in Chemicul Engineering,

3. Minor: three courses 8
A minor must be taken in another science
or engineering departinent with the approval
of the graduate adviser in chenucal engin-
eering.

4. CH 989 PhD Thesis 48

Up to 12 units of Master’s Thesis can be
included here.

Total ]

CONCENTRATION IN POLYMER
SCIENCE AND ENGINEERING

The objective of the Pelymer Science and
Engineering program is to provide the stu-
dents with a well-rounded advanced level
education covering major areas of chem-



istry. physics and engineering of polymenic
materials, Polytechnic has all of the ele-
ments necessary 1o conduct such a pro-
gram. owing 1o its long tradition of
excellence in the area of polymers. The
philosophy followed in this program is to
expose full-time and part-time students to
all aspects of Polymer Science and
Engincering and to cnable them o (a)
choose a new career path, (b) advance in the
sub-specialty at a professional level and/or
{¢} continue in a Ph1} program.

The department also ofters a graduate
program leading to the degree PhD in
Chemical Engineening with a coneentration
in Polymer Science and Engineering. An
undergraduate degree in chemical engin-
eering is usually required for admission 1o
this program. Applicants with degrees in
other ficlds may be admited with under-
graduale or graduate deficiencies upon the
approval of a praduale adviser. Candidates
for the PhD in Chemical Engineering with
concentration in Polymer Science and
Engineering arc to plan their programns in
accordance with the following list of
requirements for full-time study:

1. Required Subjects 18
Courie No, Course Tide Units
CH A3 “Transpon Phenomena | 3
CH 632 Transpon Phenomeni 11 3
CH773 Thermodynumics 1 3
CI1781  Chemical Reactor Anadysis & Design 3
CHH Y21 Polymer Processimg 3
CH926  Engieering Properties of Polymers 3
CH 991002 Seninar in ChE 3}

= CH WL e fre pakent for tae vears,
2. Minor: three courses 9

A three-course minor must be chosen in
poelymer-related subjects from the follow-
ing courses in the department: CM 771, CM
772, CM 781, CM 782, CM 783 and CM
785,

_h

3. Electives; five courses ]

At least two electives must be chosen from
the residual courses on the minor Jist and
the following courses in chemical engin-
eering: CH 862, CH 922, CH 928, CH 933,
("H 940). The remaining three clectives may
be chosen from any graduale course in
chermical engincering or chemistry, or from
another science or engineering department
with the approval of the graduate advisor
in chemical engineering.

4. CH 989 PhD Thesis 48

Up t 12 units of Master’s Thesis can be
included here.

Total 90

QOf the 14 courses, at least seven are on
polymers.

UNDERGRADUATE COURSES

CH 2214 Chemical Process Anél.ysis
4:0:0:4

[ntroduction to chemical processing and
chemical enginecring problem solving
through material and cnergy balance cal-
culations on non-reacting and reacting sys-
tems. Material and cnergy balances on
closed and open systems, including systems
with recycle and chemical reactions, are
examnined. Prerequisite; adviser’s approvad,

CH 3214 Chemical Reactor Engineering
4:0:0:4

Application of thermodynamics and chem-
ical kinetics o the analysis and design of
chemical reactors and reactor systems.
Batch and continuous-tlow, ideal reactors.
Isothermal and non-isothermal reactor
design. Catalysis and catalytic reactors.
Mass transfer effects. Modcels for non-ideal
reactors. Prerequisite: CH 3314, 3514, Co-
reguisite: CH 3324,

CH 3314 Transport Phenomena 4:0:0:4

Introduction to viscous fluid flow, heat
transfer and mass transfer. Basic conser-
vation equations and rate equations arc
developed, discussed and used 10 analyze
systens of interest for chernical processing.
Prerequisite: MA 2132,

CH 3324 Mass Transfer Qperations
4:0:0:4

Introduces many aspects of mass trunster.
Topics covered in this course range from
ditfusion, convection and mass transfer
coefticients to the analysis and design of
separation processes such as distillation,
absorption and extraction. Analytical and
computer techoigues are stressed.
Prerequisites: CH 3514 and CH 3314,

CHEMICAL ENGINEERING PROGRAM

CH 3514 Chemical Engineering
Thermodynamics SRR

Application ol First and Second Law for
real fluids with equations of state.
Thermodynamic analysis of steady-state
flow and cyclic processes. Themmodynamice
propertics of uids. Ideal and non-ideul
mixtures. Partial molar and excess propet-
tics of mixtures. Phase equilibrinm caleu-
lations at low and elevated pressures by
computer procedures. Chemical reaction
equilibria. Prevequisites: CM 2614 and
CH 2214

CH 4114 Enginecring Laboratory and
Profession [ 2:6:0:4

The laboratory portion of this course
focuses on experimental studies ol unit
operations. Iransport processes and ther-
maodynamics. Students must design and
conduct experiments. interpret results and
prepare engineering reports. The lecture
portion of this course covers a range of
luhoratory. equipment and design issues,
Prereguisites: CH 3324 and CH 3314,

CH 4124 Engineering Laboratory and
Profession 11 2:6004

The laboratory portion of this course
focuses on experimental studies of unit
operations, transport provasses and process
control and chemical reactions. Sfudents
tnust design and conduct experiments. intet-
pret results and preparce engineering reports.
The lecture portion of this course covers a
range of laboratory, equipment and design
issues. Prevequisites. CH 4114 and CH
44 14,

CH 4414 Process Dynamics and Control
4:0:0:4

Introduces chemical engineering students
to process dynamics and process control.
Dynamic models of chemical processes
are developed. The design and wning of
feed-back and lced-forward controllers are
discussed and students are introduced to
multiple input-multiple output systents and
large system control issues. Preveqguisite:
CH 3314,
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CH 4614 Chemical Process Design
4:0:0:4

Design of large chemical process systems.
with special emphasis on more complex,
integrated process schemes and systems.
Prereguisites: CH 1114, CH 3214 and CH
dd 4,

CH 4714 Engineering Materials
£:00:0:4

Processing, structure, properties and appli-
cations of polymers, metals, alloys and
composites as cngineering malenals.
Fundamentals of processing-morphology-
property correlations in materials. Basic
concepts ol viscoelasticity. fracture behav-
ior and thermal and electrical properties
of engineering materials. Prerequisite: CH
321

CH 481X/482X Chemical Engineering
Project up to 4 credirs

Independent work in areas of interest in
chemical engineering selected by students
and faculty supervisors. Not open to hon-
ors or senior thesis students. X = 1,2, 3 or
4 and designates the number ol crediis.
Preveguisite; adviser's approval.

CH 491X/492X Bachclor's Thesis in
Chemical Engincering  wup 1o 4 credirg

Originad investigalions of problems in
chemical engineering with a faculty super-
visor. A thorough search of the literature is
required. Special apparatus constructed as
required for experimental work. X =1, 2.
3 or 4 and designates the number of cred-
Hs. Preveguisite: adviser’s approval.

CH 4954 Chemical Engineering
Internship o credits

Supervised, creative engineering experi-
ences of at least two months” duration. typ-
ically laken during the sumner, culminating
in written and oral reports presented (o
industrial and facully supervisors. Faculty
visitations and conferences during intern-
ships arc armanped. Prereguisites: senior
stunding and adviser’s approval.
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GRADUATE COURSES

CH 615 Applied Mathematics in
Chemical Engincering 208:0:0:3

Mathematical formulation of chemical
engineering problems interms of ordinary,
partial differential and ditTerential equa-
tions, Solutions of boundary and initial
value problems using Green's Iunctions
and other techniques. Characterization of
second-order partial differential equations
and properties of their solutions,
Asymptotic methods, numerical technigues.
Prevequisite: MA 260or MA 531 or instruc-
TS permission.

CH 631/632 Transport Phenomena I/11
edeh 20:0:0:3

Fundamental concepts of momentum.
energy und mass transport; transport in sla-
Lionary und flow systems, steady-state and
transient conditions. Elementary Cartesian
vector and 1ensor analyses: conservition
equations for general cases and in macro-
scopic form: rate expressions, Fluid dynam-
ics, energy transfer and ditfusion; turbulent
transport; transport coetficients: analopies:
dimensional analysis; houndary lavers,
high rales of mass transport. Applications
to chemicul engineering systems stressed.
CH 631 prevequisites: CH 3314 and CH
3324 or equivalent. CH 632 prerequisite:
CH63L

CH 752 Air Pollution Engineering
Control 23

Pollutant emissions control: analysis of
pollutant properties, concentrations and
boundary conditions; absorptive and reac-
tive recovery processes for moving and sta-
tionary sources: formation and removal of
gaseous oxides (NOx, SOx, CO, etc.} and
of aerosols and other particulates.
Preveguisite: ueviser's approval. Also listed
under CE 758,

CH 773 Chemical
Thermodynamics I

Enginecring
207:0:0:3

Advanced treatment of chemical and phase
equilibria. phase rules. Gibbs-Duhem equa-
tion, non-ideal solutions: stability of ther-
modynamic systems. osmotic pressures.
surface tensions, thermodynamic equilib-
rig in potential fields: introduction 1o irre-
versible thermodynamics. Prereguisite: CH
3514 or equivalent.

CH 774 Chemical
Thermodynamics TI

Engincering
20.000:3

Laws of thermodynamics, conditions for
thermodynamic equilibria; vse of equa-
tions of state and the principle of corre-
sponding stutes to determine changes in
thermodynamic properties for pure sub-
stances and mixtures. Chemical potentials,
standard states. weal solutions. introduction
to chemical and phase equilibria.
Prerequisite: CH 3514 or equivalent,

CH 781 Chemical Reactor Analysis and
Design 27:0:0:3

Kinetics of complex homogenous and het-
erogeneous reactions: determination of
kinetic parameters. eftects of transport
processes: catalyst deactivation, Analysis
and design of reactors: ideal reactors, effects
of nonideal tlow: fixed-bed. fluidized-bed
and multiphuse reactors, Preveguisite: CH
3214,

CH 82t Process Dynamics and Control
24:000:3

Instrumentation and control of chemical
processes from the viewpoint of systems
engineering. Unsteady state hehavior of
chemical engineering systems. Analyses
of closed-loop feedback systems for con-
wol of variables of chemical processes
cyuipment. Preveguisite: CH 4414 or eqeiv-
dlert.

CH 921 Polymer Processing  2/:0.0:3

Applications of engineering principles to
polymer processing. Non-Newtonian poly-
meric systems. Extrusion theory and appli-
cations. Discussions and problem-solving
in injection molding. fiber spinning. film
blowing and co-extrusion, as well as other
polymer  cngineering  processes.
Preveguisites: CH 3314 and CH 3324 or
[RSIFNCHOr'S Permission.

CH 926 Engincering Properties of
Polymers 20:0:0:3

Mechanical properties and structores of
solid potymers. Viscoelastic theory and
response of amorphous. erystalline and
compaosite materials in stress-strain. creep.
stress relaxation and dynamic tests, Effects
of orientation and previous history on
mechanical behavior, Prereguisite: CM
771



CH 928 Polymer Compaosites 24:0:0:3

Production, properties and durability of
polymer composiles. with emphasis on
continuous fiber-reinloreed polymer matri-
ces. Modeling of processing. Chemical
compuositions, cure kinetics and rheology,
crystallization, viscoelasticity, processing
meihods, residual stresses and fracture
mechanics. Composites in service,
Prerequisites: CH 921 and CH 926.

CH 940/941 Selected Topics in Polymer
Science and Engineering I/11
each 2i4:0:0:3

Topics of special interest in polymer science
and engineering are announced in advance
of each semester offering. Prerequisite:
acviser’s approval,

PROJECTS, THESES
AND SEMINARS

CH 902 Guided Studies in Chemical
Engineering fr units, each 2 units

Seclections, analyses, solutions, und pre-
sentations ol enginecring reports of prob-
lems in processes or equipment design,
thermodynamic studies or correlations, or
other ficlds of chemmical engineering prac-
lices under supervision of staff member.
Confereneey scheduled. Masters degree
candidates required to submit three
unbound copies of typewritten reports 10
advisers one week hefore the last day of
classes. Prerequisite: degree stutus.

CH 930 Guided Studies in "olymer
Science and Engineering
6> wnits, eaclt 2 units

Selections. analyses, solutions and pre-
sentations of comprehensive reports of
problems involving polymeric materials,
such as polymer synthesis, processing,
cvaluations and eguipment design.
Supervision by staft members. Conferences
scheduled. Master’s degree candidates
required w subnut three unbound copies of
lypewrilten project reports to advisers one
week before the last day of classes,
Prerequisite: degree staties.

CH 987 Thesis for Degree of Master of
Science in Polymer Science and
Enginvering Q units, each 3 units

Theses for the master’s degree in polymer
science and engineering should give results
of original investigations of problems in the
chemistry and chemical engineering of
polymeric materials. Theses may involve
experimental rescarch, theoretical analyses,
process design. or combinations thercof.
Master’s degree candidates required to sub-
mit four typewritten unbound thesis copies
to advisers before or on the seventh
Wednesday before commencement,
Prerequisite: degree stalus.

CH 989 Dissertation for Depree of Doctor
of Philosophy in Chemical Engineering
with Concentration in Polymer Science
and Engineering 30 units, ecch 3 units

See description tor CH 999, A wide vari-
ety of problems may be selected trom top-
ics in polymer science and engineering.

CH 991/992 Departmental Seminars
No Credit

Recent developments in chemical engin-
eering, chemistry and materials science are
presented through lectures given by engi-
neers from indusiry, research and educa-
tional institutions and by staft members
and qualified graduate students. Two semes-
ters are required of all graduate students
seeking degrees.

CHEMICAL ENGINEERING PROGRAM

CH 997 Thesis for Degree of Master of
Science in Chemical Engineering
Q units, each 3 units

Theses for the master’s degree in chemical
engincering should give results of original
investigation of problerms in chemical engin-
eering or application of physical, chemical
or other scientific principles to chemical
engineering. Theses may involve experi-
mental research, theorctical analyses or
process designs, or combinations thereof.
Master's degree candidates are required to
submit four typewritten unbound thesis
copies to advisers before or on the seventh
Wednesday prior to commencement,
Prerequisite: degree statis.

CH Y99 Dissertation for Degree of Doctor
of Philosophy in Chemical Engineering
30 units, each 3 units

Dissertations must give results of inde-
pendent investigations ot prablems in chem-
ical engineering and may involve
experimental andfor theoretical work,
Theses must show ability to do creative
work and that original contributions wor-
thy of publication in recognized journals
have been made to chemical engineering.
Candidates are required 10 tuke oral exam-
inations on thesis subjects and related top-
ics. Doctoral degree candiclates must submit
five unbound thesis copies to advisers
before or on the seventh Wednesday prior
to commencement. Preveguisites: degree
stains and o gualifving examination on
guantitative aspects of chemical engineer-
ing.
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Typical Course of Study for the Bachelor of Science
in Chemical Engineering

FRESHMAN YEAR
Fall Semester Hours/Week
Course No.  Course Title Class Lab Rec. Cr
MA 1012 Calculus IA' (¥ semester) 4 0 0 2
MA 1022 Calculus 1B (4 semester) 4 {} 0 2
CM 1004 General Chemistry 3 2 ] 4
EN 1014 Writing & Humanities I’ 4 0] 0 4
EG 1004  Inwo. Engineering & Desipn | 3 2 4
S, 1010 Freshrman Seminar ] 10 0
16
SOPHOMORE YEAR
Fall Semester
MA 2012 Lincar Algebra [ (% semestery 4 } } 2
MA 2132 Ordinary Diff' Equ. (#semester) 4 )] a6 2
FH 2004 Introductory Physics 11 4 1 t 4
CM 2214 Organic Chemistry ] 3 R 0 4
HI - 204 Modem World History 4 0 0 4
16
JUNIOR YEAR
Fall Semester
CM 3214 Industrial Organic Chemistry 3 6 0 4
CH 3514 Chem. Eng. Thermodynamics 4 0 0 4
CH 3314  Transpor Phenomena 4 ¢ ¢ 4
HU/SS Clective' 4 0 0 4
t6
SENIOR YEAR
Fall Semester
CH 4114 Engincering Luboratory | 2 6 o 4
CH 4414  Process Dynamies & Control 4 ( G 4
Sequence Elective II' 4
~ Technical l;;!_t:jctive" - 4
16

b Siudents whoe are placed by examination or by an adviser into MA 0902,
WA 0012 ar MA 0922 must defer registration for MA 1012,

2. Students who are placed by examination or by an adviser into EN 1080 or
LN 1RO must subsequently register tor EN 1034, rather than LN 10§14,

3 Approved HU/SS electives are courses with the fullowing prefixes: aH,
AN, EC, EN, HL. MU, PL and PS. Two courses must be from Level 11
Elective courses in different disciplines and one trom Level] I1 Elective
LOUrses.

Spring Semester Hours/Week
Course No.  Course Title Class Lab Rec. Cr
MA 1112 Caleulus ILA (4 semester) 4 i\ (} 2
MA 1122 Calculus IIB {# semester) E| 0 0 2
PH 1004 Introductory Physics ] 401 b 4
C5 1114 Intro. Prog. & Problem Solving 3 3 0 4
EN 1204 Writing & Humanities II 4 0 0 4
16
Spring Semester
MA 2112 Multi. Calculus A (% semester) 4 4] { 2
MA 2122 Mulii. Calewlus B (¢4 semester) 4 0 0 2
CH 2214 Chemical Process Analysis 4 0 0 4
CM 2614 Physical Chemistry 1 1+ 0 0 4
_ ~ HU/SS Elective’ 4 0 0 4
t6
Spring Semester
CH 3324 Mags Transfer Operations 4 0 0 4
CH 3214 Chemicul Reactor Eng. 4 0 0 4
Sequence Elective I’ 4
L Technical Elective' _ B 4
16
Spring Semester
CH 4124  Engincerimg Laboratory [l 2 6 0o 4
CH 4714 ECngineering Materials 4 0 0 4
CH 4614 Chemical Process Design 4 1] 0 4
- HU/SS Elective’ 4 0 0 4
16
Tolal ¢redits required for graduation: 128
4. A list of approved Sequence Electives is available from the depanment,
5. Technical Electives must be engineering courses unless the Sequence

Electives are in engineering; then the Technical Electives may be non-
engincering technical courses.



CHEMISTRY PROGRAM

Chemistry is concerned with knowledge of
the structures, propertics and reactions of
matter and evolving theories to explain
observations, predict chemical behavior
and suggest experiments.

Classical divisions of chemiistry are (1)
organic chemistry. dealing primarily with
compounds ol carbon: (2) inorganic chem-
istry. concermned with all other compounds;
{3y analytical chemmstry. concerned with
guantitative determinations of compuosi-
tion; and (4 physical chemistry, which
seeks understanding of matter, including
chemical bonds and molecular interactions.
These classical fields have increasingly
overlapped. and several interdisciplinary
fields are now of great imponance: bio-
chemistry, electrochemistry, photochem-
1stry, polymer chemistry. solid-state
chemistry and chemical physics.

The Department of  Chemical
Engineering, Chemistry and Materials
Science ofters a full complement of under-
graduate and graduate courses in various
aspects of modern chenustry. Graduates
arc prepared for positions at educational
instiutions. research institutes, industrial
vrganizations and government laboratorics.

Staff members conduct and supervise
reseurch at undergraduate. graduate and
postdoctoral levels. This research s com-
bined with leaching so that courses al all
levels are laught by chemists highly com-
petent in their respective fields.

LUndergraduates participating in optional
research activities are stimulated and well-
prepared for graduate school or profes-
sional positions. The department offers
programs leading (o a Bachelor of Science
in Chemistry. a Bachelor of Science in
Chemistry with a concentration in bio-
medical sciences, a Master of Science in
Chemistry and a Doctor of Philosophy in
Materials Chemistry.

GOALS AND OBJECTIVES

The goals of the Bachelor of Science pro-
gram are 1o let students acquire funda-
mental knowledge and skills needed to
advance 1o graduate chemistry programs,
as well o be able to work as chemists in the
rapidly changing work environment pre-
sented by industrial and institutional labo-

ratorics. This will be accomplished by
exposing then w new ideas and a research-
oriented curriculum that allows them to
create knowledge appropriate to their level
while learning. In this way, the program
hopes to attract and train students who are
udaptable, o key characteristic necessary for
suceess in the scientilic world today,

The goals of the Master of Science pro-
gram arc to advance students” knowledge
and experience beyond the BS level and
equip them with the needs of a changing
industrial environment.

The goal of the PhD program is 1o ofter
candidates an opportunity to learn various
aspects of materials chemisiry especially
associated with polymers and biological
materials,

UNDERGRADUATE PROGRAM

Students are exposed to different branches
of chemistry—organic chemistry, physi-
cal chemistry, biochemistry, polymer chern-
istry and analytical chemistry. Participation
of undergraduates in optional research
activities is encouraged. Special progriams
in the department also expose them to the
essential elements of the chemistry of mate-
rials and of biological materials.

The department provides curricula that
2o bevond the requirements of the
American Chemical Society for profes-
sional training. Courses offered prepare
students fur graduate studies or work in
industry. The American Chemical Sociery
certities the degree Bachelor of Scicnee in
Chemistry: graduates are imrnediately eli-
gible for society membership.

REQUIREMENTS FOR THE
BACHELOR OF SCIENCE

Credits
Chermistry A0y
Chemistry elective 4
Thesis rescarch® H
Biology 4
Computer Scienee 4
HumagiesSociul Sviences 28
Mathenurics K3
Physies 8
Sequence electives 8
Math/Scienve elective 4
brew clective 4
Tumal 128

A minimum ot 128 credits is required tor the Bachelor
of Science in Chemistry.

“Stuedenty vegistering for thests research are regtiired
for Sudbuaiit el writien report prior to gradiotion. Stidents
ety efeet o no-thesiy option (such degree prograns
will i be cevtified by the American Chemical Soctery s
el seleet & credity of udvamced clemisiry cowrses in
comltation with un acdviser

Concentration in Biomedical Sciences

The biomedical sciences concentration of
the Bachelor of Science in Chemistry pro-
vides a signiticant exposure to both chem-
ical and biological sciences. The objectives
of this concentration are to familiarize the
students with chemistry, biochemistry and
biology. and to prepare them for biomed-
ical careers, including the necessary pre-
reguisites for medical and other health
prolessional schools, Students may select
this curriculum to prepare for professional
carcers in medicine, dentistry, osteopathy,
veterinary science, podiatey. optometry.
bioengineering or biomaterials. Students
lake a two-year core curriculun. providing
a strong base that enables them to select
concentrations of courses in their chosen
areq, such as bioengineering, biotechnology
or biochemistry, during the last two years.

GRADUATE PROGRAMS

Admission to graduate studics in chem-
istry requires a solid foundation in nuathe-
matics. physics and chemistry. College
preparation should include at least tour
semesters of mathemutics, two semesters
of physics and all busic chemistry courses
{analytical. inorganic, orgame and physical).
In addition, it is desirable for students to
have taken differential equations and mod-
crn physics. All applicants are required to
take the Ciraduate Record Examination
{general and chemistry). Applicants for
whom English is @ sccond language must
score at least 550 on the TOEFL. Chemistry
graduate students cannot take CM 5010,
CM 5024 or CM 5040 for graduate credit.

Students in this program are trained and
given the appropriate knowledge to func-
tion at the mid-managerial level of chem-
ical industey and other organizations
involved in chemically related work. Certain
students in this program can be expected to
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continue their cttorts toward the doctoral
degree. Many students in this program may
already be employed in chemistry related
institutions and will gain the knowledge to
move ahead in these organizations. The
MS program will allow graduate credit for
huth courses and special studics that may
involve rescarch as arranged with advisers
in the program.

REQUIREMENTS FOR THE
MASTER OF SCIENCE

Actoial of 36 units past the bachelor’s degree
is required with an overall GPA of B {(3.0)
or better in all courses (exclusive of thesis
rescarch or guided studies) submitied for
a master’s degree. Programs must include
the following core courses:

Course No,  Course Title Linils
CM O Inrganic Chemistry 4%
CM 703 Chemical Physics 1 4
o

CM 704 Chemival Physics 11 3
CM 802 Applicd Spectroscopy 44
or

CM 907 Organic Spectruscopy 4ix
CM 03 Organic Chemisiry 1 45
o7

CMOH Organie Chemistry [1 4%

Upon approval of the department head.
students may elect CM 771 Introductory
Polymer Chemistry in place of CM 601,
Students may elect rescarch and a wiesis (12
units). The oral defense of the thesis is
held after the typed thesis has been sub-
mitied. A grade of A or B in thesis rescarch
is required. Students not electing to write
a thesis are required to take 3 to 6 units of
guided studies (CM 871, CM 872) with the
submission of a written report.

Students in the master’s program musl
participaie in seminars for two semesters
{CM 973. CM 974); those not preparing
thesis must present at least one lecture to
the seminar group. Students must be in
continuous attendance at departinental col-
loquia. All master’s students must take CM
5040 Chemical Laboratory Safety. Students
are strongly encouraged to take CM 5010
Information Sources for the Chemical
Sciences.

REQUIREMENTS FOR THE

DOCTOR OF PHILOSOPHY

The research aspect of the PhD program is
essential and students ure expected (0 lake
on a student/mentor relationship with a
fuculty member. This is an outstanding
opportunity since the faculty participating
in this program are internationally known
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for their research. With solid training in
research, graduates will be in a position to
maove into the academic world as professors
in their own right, as well to take leadership
positions in research institates, industrial
organizations, and government laborato-
ries. In graduating trom this program, stu-
dents join the many generations before
them who have received the doctloral degree
in chemistry tront Polytechnic—a lellow-
ship of excellence and Nilled with people
whao have made distinguished careers in
the chemical sciences,

Programs of study are planned individ-
ually. Students select a research adviser
after interviewing a minimurm of five fac-
ulty members. They must take the written
preliminary examination during the sec-
ond year. Two atternpts are allowed. (After
a second failure, the student is dropped
from the doctoral program.} Students then
select a dissenation committee made up
of at least four members—including a
research adviser, major adviser, minor
adviser and at least one outside expert in the
field—who monitors the student’s progress
through the rest of the program. Within
six months after the written preliminary
examination, students complete an oral
preliminary examination, where they pre-
sent plans and possibly results from specific
areas of thesis research for evaluation by the
committee. When all thesis research is
completed. students schedule an oral
defense of the thesis. The dissertation com-
mittee makes the final judgment on award-
e s PR

A total of 90 unils pasi the haccalaore-
ate degree level s required. At least 45
units must be Tor dissertation research (33
units of research for holders of an MS
based on research and thesis acceptable to
departmeni). A GPA of B or better is
mandatory in all courses (not including
dissertation rescarch) submitted for a PhD
and a grade of A or B is required for the dis-
sertation.

Currently, the department offers o PhD
with a major in materials chemistry. Minors
are also required and may be in biochem-
1stry, inorganic chemistry, organic chem-
istry, physical chemistry, polymer chernistry
and, additionally, in other departments or
areas such as polymer science and engin-
eering. The program includes the follow-
ing courses. tor which students must
maintain a B average or better:

1. Required Courses: in the doctoral cur-
riculum, required courses are listed below.

Course Nu.  Course Title Linits
CM o601 Inorganic Chemistry i
CM 703 Chemical Physics [ 4
or

Ch 704 Chemical Physics 11 3
CME02  Applied Spectroscopy 4~
or

CM 907 Organic Spectroscopy NES
CM 903 Onganic Chemistry [ 3
or

CM 9™ Organic Chemistey (1 41

These courses are offered in two consceu-
tive terms 50 that full-time students enter-
ing in the fall can complete the sequence
in two terms. In addition to the 18 credits
of required courses listed, PhD students
must take CM 5040 Chemical Laboratory
Safety and fulfill the seminar and other
requirements described in the catalog.

2. Minor Requirements: the department
offers a minor concentration in biochem-
istry, inorganic, organic and physical and
polymer chemistry. Students may elect a
minor in areas of concentration offered by
other departments. In all cases. a faculty
adviser from the minor area will be 4 mem-
ber of the guidance committee, Students
select courses to fulfill minors in consul-
tation with a minor adviser.

3. Students must participate in seminar for
four semesters, twice as a lecturer.

4. Students must present research in a dis-
sertation.

5. All doctoral students must take CM 5040
Chemical Laboratory Safety prior to reg-
istering for thesis research,

6. Students are strongly encouraged to take
CIM 5010 Chemical Literature.

7. Students must be in continuous atlcn-
dance at departmental colloquia tor the
duration of research.

8. The final oral examination will take
place after members of the guidance com-
mittee have read the dissertation in typed.
unbound form.



All students in the doctoral program are
granted a Master of Science upon satis-
factory completion with a B average of
course requirements and 12 units of
rescarch toward doctoral dissertations, as
certified by the chair ol the guidance com-
millee. Students are certilied as having
garned a Master of Science on application
to the Otffice of the Dean of Enginecring and
Applied Science and after completion of
preliminary examinations,

UNDERGRADUATE COURSES

CM 1084 General Chemistry for
Engineers 3:2:4:4

A one-semester course in general chemistry.
Topics include chemical equations, stoi-
chiometry, thermodynamics, gases, atomic
and molecular structure, periodic table,
chemical bonding, states of matter, chem-
ical equilibrium and clectrochemistry.

CM 2214 Organic Chemistry T 3:3:0:4

Chemistry of organic molecules: structure,
nomenclature, properies and reactions of
carhon compounds with cmphasis on
aliphatic compounds. Introduction 10 reac-
tion mechanisms and stereochemisiry.
Includes laboratery involving methods for
preparation, isolation and purification of
typical organic compounds. Experiments
chosen o illustrate basic techniques. Lab
fee required. Prerequisite: CM 1004,

CM 2224 Orpanic Chemistry I 3 3:0:4

Continuation of CM 2214 with emphasis
on tinding the principles of organic chern-
istry in industrial practice and biochemical
mechanisimg, Includes laboratory siressing
complex preparation, purification, charac-
terization and identification of organic com-
pounds by chemical and physical means.
Introduction 1o instrumental methods of
analysis and identification. Prerequisite:
CM 2214

CM 2614 Physical Chemistry 1 4:0:0):4

Chemical thermodynantics with applica-
tions o solutions, phase and chemical equi-
libria. Molecular rnotion and transport
properties. Prerequisites: CM 1004, MA
2132 and PH 2004,

CM 3114 loorganic Chemistry 3:3:0:4

Atomic structures of elements as basis lor
periodic classification. Descriptive chem-
istry of elements and their compounds.
Theortes of chemical bonds and introduc-
tion to coordination chemistry.
Prevequisites: CM 1004 and CM 2614

CM 3214 Industrial Organic Chemistry
3:3:004

The second organic chemistry course
teaches Organic Chemisiry Principles and
Industrial Practice with selected labora-
tory experimenis. The course material will
focus on petroleumn based orpanic chemistry

and polymer organic chemistry.
Prerequisiter CM 2214
CM 3314 Biochemistry 1 4:0:0:4

Survey of modern biochemistry with
emphasis on current arcas of research.
Structure-function relationships in proteins.
Fnzymes and their mechanisms of action.
Bioenergetics principles and cnergy pro-
duction. Biochemical theories and tech-
niques. Prerequisites: CM 2214 and CM
2614 or instructor's permission.
CM 3324 Biochemistry 11 2:6:0:4
Continuation of Biochermistry L Principles
of intermediary metabolism, energetics,
membrage structure and transport; soructure
and function of DNA and RNA, principles
of molecular biology, the immune system,
hormonal repulation, cancer. Prereqguisite:
CM 3314 or instructor's penmission.

CM 3514 Analytical Chemistry 3:3:0:4

Theories and applications of instrumenta-
tion techniques in modemn analytical chem-
istry. including spectroscopy (UV-VIS
absorption, infrared absorption, tluores-
cence. Rarnan scattering, nuclear inagnetic
resonance), chromatography (gas, liquid),
and other techniques (mass spectroscopy,
clectrophoresis). The accompanying labo-
ratory part focuses on practicat skills. Pre-
fCao-reguisite: CM 3614,

CM 3614 Physical Chemistry 11
2:6:0:4

Chemical kinetics. Molecular structures
and interactions, and their relationship to the
bulk properties of matter. Laboratory com-
ponent comprises and introduction 1o the

CHEMISTRY PROGRAM

experimental quantitative methods of ana-
Iytical and physical chemistry, including
volumetric, calorimetric and optical tech-
niques. Computer analysis of data and
report writing, Prereguisite: CM 2014,
CM 4314 Biomaterials L0:04
Natural macromolecules. including
polypeptides, polysaccharides, lignin,
hiodegradable polymers, and special char-
acterizations of these biopolymers,
Prereqguisite: CM 4414,

CM 4414 Polymer Chemistry  3.3:40:4
An introduction to polymer science. The
course includes principles of various poly-
merization methods, characterization and
physical chemistry of polymers. Toctudes
laboratory. Prerequisites: CM 2224 and
CM 3614,

CM 4914/4924 Undergraduate Research
in Chemistry ectch o credits

Original investigations by student under
guidance of statf members. Careful litera-
ture scarch required before inception of
laboratory wortk; continved reference to
chemical literature expected and active par-
ticipation in conferences and scminars
scheduled as work progresses. A written
report is required. Full-time students are
expected to register lor 8 credits of thesis
during scnior year. Research (lab) fee
required. Prerequisites: CM 5010 and CM
S040.

CM 5714 Molecular Modeling and
Simulation de3:0:4

See listing under “Undergraduate and
Graduate Courses.”

UNDERGRADUATE AND
GRADUATE COURSES

CM 5010 Information Sources tor the
Chemical Sciences f:000:0

A hands-on introduction to methods and
tools for scarching. Includes both elec-
tronic {CD-ROM and online) as well as
print databases. Students may emphusize
topics related to their research. Required
of all BS students in chemistry, Graduate
stedents are encouraged w take this course:
no credit counts toward degree require-
ments m chemisiry graduate progriuns.
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CM 5024 Environmental Chemistry
4:0:0:4

Chemitcal properties of pollutants in air,
water. soil and hazardous wastes. Effects of
chemical pollutanis on health. Preregriisites:
CM 2214 and CM 2614 or instructor’s
permission. This course does not fulfill
regquirements for q regudar MS or PhD in
Chemistry.

CM 5640 Chemical Laboratory Safety
1:0:0:0

Discussion of probiems of health and satety
wrisitg in chemical laboratories. How
waork sately with dangeroos chemicals.
This course must he completed by both
graduate and undergraduate chentistry stu-
dents before they underiake laboratory
rescarch,

CM 5714 Molecular Modeling and
Simulation 3:3:0:4

Principles and applications of modern mol-
ccular modeling and simolations methods,
using commercially available software
packages on powerful computer worksta-
tions. Algorithms for visualization and pre-
diction of structural and physical properties
of molecules and molecular aggregates
based on the principles of quantum, clas-
sical and Statistical mechanics, which witl
be reviewed in a mathematically simplified
form. An accompanying laboralory part.
Prerequisites: completion of core wnder-
eradiate conrses in mathematics and sci-
eace {erude C or betrer) in CM, CH, ME.
EL, CS. PH. CE or equivalent.

GRADUATE COURSES
INORGANIC CHEMISTRY
CM 68 Inorganic Chemistry 374:0:0:4%

Theories of bonding In inorganic com-
pounds. Introduction to group theory as
applied to molecutar orbital and ligand
ficld theories. Spectra of inorganic com-
pounds. Nonagueous solvents. Introduction
o rransition metal chenisiry, Required of
all candidates Tor PhD degree in chem-
istry.

CM 615 Advanced Topics in Inorganic
Chemistry 2150:0:3
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PHYSICAL CHEMISTRY
CM 703 Chemical Physics U 37%.:0:0:4

Quantum structures of molecules,
Fundamental ideas of quantum mechan-
ics. Applications to glomic and molecular
structures and bonding. Approximation
methods. Enteractions of light and matter,
Preveguisites: undergraduate physical
chemistry and physics.

CM 704 Chemical Physics 11 34:0:0:4

Chemical Kinetics and thermodynamics.
Fundamental ideas of statistical mechanics,
Development of relationships of vanous
bulk properties of matter to molecufar strue-
tures and nieractions. Applications to
solutions, polymers. Prerequisites: under-
greadnate phvsical chemisory and physics.

CM 750 Special Topics in Physical
Chemistry 200403

Advanced or specialized topics in physicad
chemistry.

CM 5714 Molecular Modeling and
Simulation J:0u4

See [isting under “Undergraduate and
Graduate Courses.”

POLYMER CHEMISTRY

CM 771 Introductory
Chemistry

Polymer
20:0:2

Synthesis of polymers by step-reaction and
addition polymerization: copolymeriza-
tion: formauion of three dimensional net-
works: block and gratl polymers; polymer
degradation: characterization of polymers
in splution rubber clasticity: polymer erys-
tallization; spectroscopic technigues for
polymer study: properties of commercial
polymers. Prerequisites: CM 2224 and CM
361 or instructor’s permission.

CM 772 Synthesis of High Polymers
2A0:0:3

Organic aspects. Chemistry of monomer
and pelymer formations. Modern mecha-
nistic analyses of reactions. Stereo-
chemistry of polymer structures and forces
of stereoregulation. Condensation; (ree rad-
ical (bulk, suspension, emulsion, solution):
ionic, ring-opening and nonclassical poly-
merization reactions. Preveguisite: CM 771,

CM 781 Solution Properties ol High
Polymers 20:0:0:3

Application of osmometry, light scatter-
ing. cquilibnum ultracentrifugation. elec-
trophoresis. viscosity, diffusion. ultra
centrifugal sedimentation, flow birefrin-
gence. polarimetry, spectroscopy and other
technigues o the characterization of dis-
solved macromolecules. Propertics of poly-
electrolvies, association in solutions
contaning macromolecules and reaction
kinetics in macromolecular solutions also
are discussed. The course s designed to
cover both synthetic and biological inacro-
molecules. Prevequisite: CM 771

CM 782 Macromolecunles in Solid States
2044003

Crystalline-amorphous systems. thermo-
dynamics of crystallization. deteet strue-
wres, morphology of polvimer crystals,
charactertzation of polymeric solids by x-
ray and electron diffraction. potential energy
calculations. electron nicroscopy, absorp-
tion spectroscopy and nuclear magnetic
resonance. Electrical and optical properties
of polymer solids, Prerequisite: CM 771

CM 783 Laboratory Methods in Polymer
Chemistry Grd:(0:3

Experiments on free radical and ionic poly-
merizations, copolymerization: UV/VIS
and NMR spectroscopy. intninsic viscosity,
light scattering. gel permeation chro-
matography. x-ray diffraction, thermo-
eravimetric analysis, differential scanning
calorimetry. diltomelry, concentrated solu-
tion viscosity and other aspects of polymer
synthesis and charactenization. Lab fee
required. Preregudtsite: CM 771

CM 785 Special Topics in Polymer
Chemistry 20003

Presentation at intervals of vanous advanced
or specialized topics i polymer chemisiry.
CM 790 Biopolymers XA00:3
Structure and propetties of important bio-
logicul macromeolceules. including proteins,
nucleic acids and polysaccharides: mem-
branes and macromolecular complexes:
applicaitons of x-ray diffraction: NMR:
vibrationul and CI spectroscopy to the
analysis of structure. Biopolyniers may be
used to satisty minor field requireiients in
polymers or biochemistry, Pre-/ Co-regtii-
site: CM Y or instenctor's pennission,



ANALYTICAL CHEMISTRY
CM 802 Applied Spectroscopy
3HA0:4Y

Solving chemical problems using spectro-
scopic methods. Vibrational, electronic,
nuclear agnetic resenance spectroscopy
and mass spectrometry. Discussion of phys-
ical principles, instrumentation, interpre-
tation of spectra, applications to melecular
and physical problems.

ORGANIC CHEMISTRY
CM 903 Organic Chemistry [
35:0:0:4%

Molecular struciure and bonding.
Stercochemical and contormational prin-
ciples. Theories of bonding and the phys-
ical parameters of stable and reactive
molecular states. Applications in bio-
chemistry and polymer chemistry.
Prerequisites: undergraduate physical cheme-
istry und organic chemistry.

CM 904 Organic Chemistry 11
374:0:0:4

Reactivity of molecules. The methods of
mechanistic study of reaction pathways.
Important reactions of organic and
organometallic chemistry. Introduction to
synthesis and applications in hving sys-
tems and i polymer reactions. Suggested
prereguisite; CM 903 or instructor’s per-
nissienn.

CM 907 Organic Spectroscopy
30:0:0:44

Structure elueidation by joint applications
of speetroscopic techniques such as proton
and carbon-13 magnetic resonance, infrared
and mass spectroscopy. and other meth-
ods. Prevequisite: CM 903, CM 904 or
FHSIPRCTOT 'S perission.

CM 940 Special Topics in Organic
Chemistry 20:0:0:3

Topics selected from curment research or lit-
erature and approaches to problem solving.
Pre-/Co-reguisite: CM 903 or CM 904,

BIOCHEMISTRY

CM 941/942 Biochemistry 1/11
Each 2/4:0:0:3

[n-depth studies of biochemistry. Structure
and lunctivn of biological macromolecules:
proteins, nucleic acids, polysaccharides.
Enzyme kinetics, mechanism and control.
Membrane structure and function, Energy
production, transformation and utilization,
Regulaiion of biochemical systems,
Replication, transeription and translation of
DNA. Mutagenesis and carcinogenesis.
Immune system. Prevequisite: instructor’s
Permission.

CM 945 Advanced Topics in
Biochemistry 23

Selections trom the following topics: pro-
tein and nucleic acid chemistry; interme-
diary metabolism; metabolic regulation.
Prerequisite: CM 941 or instructor’'s per-
HSSTOR.

GENERAL COURSES
CM 871/872 Guided Studies in
Chemistry As arranged

CM 971/972 Chemical Colloquiom
1:0:0:0

Meetings of the members of the department
statf, invited guests and qualified students
to study recent developments in chemistry.
Required each year of all students in grad-
uale degree status majoring in chemistry
and for two years of doctoral matriculants
in other depatments with minor in any
field ol chemistry. Seminar fee required.

CM 973/976 Seminar in Chemistry
Fach 0:0: 14 1%

Chemical Lopics of current interest pre-
sented by participating students, staff and
outside lecturers. Two semesters required
of all master’s candidates and lour semes-
ters of all doctoral candidates.

CHEMISTRY PROGRAM

CM 998 Research in Chemistry
As arranged

Original research, which serves as basis
for master’s degrees. To be taken by PhD
candidates before completion of PhD pre-
liminary examications in materiats chem-
istry. Minimum research registration
requirements for the master’s thesis: 12
units, Registration for research required
each semester consccutively unti! students
have completed adequate research projeets
and acceplable theses and have passed
required oral exarninations. Rescarch ered-
its registered for cach semester realisti-
cally reflect time devoted o research. A
maximum of 6 units may he counted toward
a PhD in Materials Chemistry. Research
charge. Prereguisites for MS candidates:
degree status, consent of graduate adviser
and thesis director and CM 5040

CM 999 Research in Chemistry
As arvanged

Original experimental or theoretical
research (undertaken under guidance of a
chemistry tacully member), which may
serve as basis for a PhD. Minimum research
registration requircments for holders of an
MS degree based on research and thesis
acceptable 1o department, 33 units; for
other students, 45 units. Registration
requircd euch semester consecutively until
students have completed adequate rescarch
projects and acceptable theses und have
passed required oral examinations,
Research fees required. Prerequisites: com-
pletion of PRD preliminary examination
in chemistry, consent of thesis directar cnd
CM 5S040,
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CHEMISTRY PROGRAM

LIFE SCIENCES COURSES

In recent years, Polytechnic has developed
life sciences courses that complement those
in its teaching and resecarch programs in
engineering and physical sciences.
Undergraduate students with specific inter-
ests in the areas of biclogy, biochemistry.
environmental sciences. bioengincering,
pre-medicine and laboratory techniques
may select life sciences courses 1o fulfill
specitic BS program requirements or to
serve as technical or frec electives, Biology
is concerned with the study ot life in all
manifestations, from the simple to the com-
plex, from the mvisible to the macroscopic,
the virus to the huinan. To move beyond
definitions of lite to an understanding of
life’s fundamental nature, the characteris-
tics of living systems must be examined.
This includes growth, heredity and repro-
duction: metabolismy: and the study of mol-
ecular, cellular and organismal levels.

UNDERGRADUATE COURSES

LS 1004/2004 General Biology UII
ewchr 3:3:0:4

Fundamentals of biology. Physical, chem-
ical, biochemical bases of life on varous
organizational levels, cetlutar morphology,
complementarily of form and tunction.
Reproduction. development, genetics.
Homeostasts, regulation, integration, coor-
dination. LS 1O(4 prevequisite: high school
chemistry. LS 2004 prereguisite: 1.5 1004
oy in.S'.frth,'or’s CORNSenR,

LS 2314 Organismal Physiology3.3.:0.:4

Mechanism involved in functional processes
of ¢cells and multicellular crpanisms. includ-
ing integration and controi aspecets.
Membrane function, transport, excitation,
conduction. contraction, luminescence. Lab
tee required. Prerequisites: LS 2004 and
CM {004, Co-requisite: PH 2004.
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LS 3114 Genetics 3:3:004
Fundamental aspects of the genetics of
bacteria, viruses and high organisms.
Emphasis is placed on both the genetic and
biochemical analyses of gene replication,
heredity, mutation, recombination and gene
expression. Comparisons of prokaryotic
and eukaryotic genetics and reguiation as
well as topics in human genetics are
included. Laboratory technigues used in
the biological and biochemical study of
genetic phenomena in prokaryotes, eukary-
otes and their viruses. Emphasis placed on
maodern approaches to genetic rescarch.
Lab fec required. Prerequisite: LS 2004
Co-requisite: CM 2214,
LS 3214 Microbiology 3:3:0:4
Study of microbial organisms, especially
bacteria and viruses. Microbial relation-
ship to disease, infectious and immuno-
logic processes. Mutation, transformation,
transduction, induction and bioenergetic
processes. Laboratory work includes exper-
imental analysis of microbial structure and
physiology by biochemical and ¢yto-
chemical means. Influence of environment
on nutrition. enzymes and metabolism of
representative microbial species. Lab fee
required. Prerequisites: LS 2004 und CM
F004 or instructor’s permission.
LS 4314 Cell Physiology 3:3:0:4
Analyses of chemical and physical mech-
anisms of cellular function. Molecular con-
stituents of biological systems, enzymes
and reaction rates, energetics and regulation
of metabolic process, membrane transport,
contractility and irritability. Laboratory
studies include examination of cellular
components in terms of their functional
activities {enrymes, oxidative-phosphory-
lation, photosynthesis), kinetics of soluble
and membrane-bound enzymes and mem-
brane transport. Lab fee required.
Prereguisite: LS 2004. Co-requisites: CM
2224 and CM 26]4.

LS 4814/4824/4834/4844 Topics in
Biology each 4 credits as arranged

LS 4914/4924 Projects in Lilc Scicnces
each 4 credits

Investigations of problems in biology under
supervision of faculty members. Library
research, experimental studies and wrigten
reports required. Lab fee required.
Prerequisites: senior status or adviser’s
approvad, CM 5010, CM 5040,

LS 4934 L.ife Science Internship
4 credits

Supervised projects carried out in hospital.
community or industrial settings. Evaluated
on basis of’ wriiten and oral reports pre-
sented to faculty and outside project cospon-
sors. Faculty conferences and visits
required. Open to senior students on
approval of departmental adviser,
Preplanned experiences provide students
with significant exposure to relationships
between theoretical information and prac-
tical applications. Preregudsite: senior sta-
ties or adviser’s approved.

GRADUATE COURSES

LS 561/562 Advanced Topics in Biology
As arranged

From time to time, graduate level courses
may be offered in bioethics, electron
microscopy, environmental biology. ncu-
rophysiology. topics in neurophysiology.
topics in neurosciences and cytology.



CHEMISTRY PROGRAM

Typical Course of Study for the
Bachelor of Science in Chemistry

FRESHMAN YEAR
Fall Semester Hours/Week
Course Noo Course Tide Class Lab Rec. Cr
CM 1004 General Chemistry 3 2 ] 4
CS 1114 Intro, Prog, & Probiem Solving 3 3 0 4
MA 1012 Caleulus 1A' (% semester) 4 0 0 2
Ma 1022 Culeulus 1B O semester) 4 { (} 2
EN 1014 Wiiting & Hunanities T’ 4 0 0 4
SL 1310 Freshman Seminar 1 ] [} {}
6
SOPHOMORE YEAR
Fall Semester
CM 2214 Organic Chemistry | 36 0 4
MA 2012 Lincar Algebra @ (4 semester) 4 (} 0 2
MA 2132 Ordinary Diff. FEgu. (% semestery4 0] 2
PH 2004 Introductory Physics [T 4 14 l 4
HI 21 Modern World History 4 )] 0 4
16

JUNIOR YEAR

Fall Semester

CM 3114 Inorganic Chemistry’

M 3314 Biochemistry |

O™ 3614 Physical Chemistry [1

CM 504(b  Chemical Laboratory Safety

[
i
=
I

= — ot =
o
i

HL/SS Elective? i 4
16
SENIOR YEAR
Fall Semester
€M 4414 Polymer Chemistry’ 3 3 0 4
CM 4914 Undergraduate Rescarch 12 4
Sequence Electne 117 4
HUY/SS Elective' 4 b 0 4
16

1. Students whe are placed by examination or by an adviser into MaA 0902,
MA D912 o MA 0822 must delder registration for MA [(H2,

2 Students whao are placed by examination or by an adviser into ENCHS0 or
EM 109G must subseguently register for BN 1033, rather than EN 14

3. Laboraory meets an alternate weeks,

4. Approved HUSS clectives ure courses with the [ollowing pretixes: AH.
AN EC.ENC HIL MU PL and P8, Two courses must be from Fevel 1
Elective courses in different diseiplines and one from Level 1] Elegtive
Cotes,

Spring Semester Hours/Week
Course No.  Course Tille Clasx Lab Rece. Cr
LS 100 General Biology [ 3 3 G 4
Ma 1112 Caleulus 1A {7 semester) 4 { 0 2
MA 1122 Caleulus IIB (% semester) + 0 0 2
PH 10 Introductory Physies [ 4 P2 4
EN 1204 Writing & Humanities Tl 4 0 0 |
L6
Spring Semester
M 2224 Oreanic Chemistry [I 3 ) 0 d
CM 2614 Physical Chemistry [ 4 0 0 4
MA 2112 Mult. Caleulus A (7 semester) 4 ) 0 2
MA S 2122 Mult, Caleulus B (4 semestery 4 0 { 2
HU/SS Elective® 4 0 4
16
Spring Semester
CM 3324 Biochemustry [l 2 & i\
CM 3514 Analytical Chemistry’ 3 3 0 4
CM 501G Info. Sources for Chemical Sci. 1 {3 0 ()
Sequence Elective I 4
HU/SS Elective: 4 0 0 4
16
Spring Semester
CM 4924 Undergraduate Research 012 0 4
CM Llective |
MA/SC Elective 4
lree clective® 4
16
Total credits required for graduation: 128

5. A list ol approved Sequence Electives is available from the depanment.

fr. The Free Elective could be o course oftered by any department. provided
it does not duplicute matenial studied in other courses.

NOTES:
All labaratory courses in ciemistry reguire 4 breakage deposit,

The department does not usually grant transter credns to students wha,
while rewistered at Polytechnic, take chemistry courses at other schouls.
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CHEMISTRY PROGRAM

Typical Course of Study for the Bachelor of Science
in Chemistry—Concentration in Biomedical Sciences

FRESHMAN YEAR
Fall Semester Hours/Week Spring Semester Hours/Week
Course No.  Course Titde Class Lab Ree. Cr Course No.  Course Title Class lLab Ree. Cr
CM 104 General Chemistry 3 2 t 4 L5 1004 General Biology [ 3 3 o 4
CS 1114 Intro. Prog. & Probiem Solving 3 3 0 4 MA 1112 Calculus ITA (¥ semester) 4 0 6 2
MA 1012 Calculus IA' {¥ semester) 4 0 0 2 MA 1122 Caiculus 11B (% semester) 4 0 {} 2
MaA 1022 Calculus IB (% semester) 4 ] £ 2 PH 1004 Introductory Physics | 4 ix 1 4
EN 1014 Writing & Homanities 4 G 0 4 EN 1204 Watog & HumanitiesIl 4 0 0 4
SL 1010 Freshman Seminar L 0 o i6
16
SOPHOMORE YEAR
Fail Semester Spring Semester
CM 2214 Organic Chemistry 1 3 0 4 CM 2224 Qreanic Chemistry IT° 6 0 4
[.S 2004 General Biology I 3 3 0 4 CM 2614 Physical Chemistry [ 4 6 d
PH 2004 Istroductory Physics I} k| | 4 1.8 2314 Organismal Physiology 3 3 a A
Hl 214 Modern World Histery 4 0§ 4 HU/SS Elective® 4 3 0 A4
i6 6
JUNIOR YEAR
Fall Semester Spring Semester
CM™ 3314 Biochemstry 1 4 0 0 4 CM 3324 Biochemistry 11 2 6 o 4
.S 3214 Microbiology 3 3 0 4 1.5 3114 Gepetics 3 3 0 4
CM 5040  Chemical Laboratory Safety i (} 0 o CM 5010 Info. Sources tor Chemical Sci. | 0] LR
MA/SC Elective 4 Sequence Elective I°
_HU/SSElective* 4 0 0 4 ~ _ HWSSElcive 4 0 0 4
16 16
SENIOR YEAR
Fall Semester Spring Semester
1.5 4914 Projects in Life Sciences g 12 0 4 LS 4924 Projects in Life Sciences G 12 9 d
LS 4314 Celi Physivlogy 3 3 6 4 CMY/LS Elective 4
CM/LS Elective 4 HU/SS Elective® 4 0 0 4
_Sequence Elective II* 4 _ . FreeElcctive® _ o +
6 16
Total credils required for graduation: 128
I. Stedents whe are placed by examination or by an adviser into MA 8902, 4. Approved HU/SS electives are courses with the following prefixes: AH.
MA 0912 or MA 0922 must defer repisiration for MA 1012 AN, EC. EN. HL MU. PL and PS5, Two courses must be from Level
Elective courses in different dascipiines and one from Level H Elective

2. Sradents who ace placed by exmmination of by an adviser into EN 1080 or COUTSES.
LN 10U must subsequently register for EN 1034, rather than EN 101 2.
5. A list of approved Sequence Electives is availabie from the deparismwat.
3 Laboratory meets on alternate weeks.
6. The Free Elective could be a course offered by any depanment. provided
it does not duphcate material studied 1n other courses,
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CIVIL ENGINEERING PROGRAM

UNDERGRADUATE PROGRAM

The Department of Civil Engineering
develops engineering graduates capable of
contributing to and advancing the practice
of civil engineering and its subdisciplines.
Through its research programs. the depan-
ment strives to be at the forefront in selected
areas in the development of new knowledge
and applications in civil engineering.
Through 1ts educational programs, gradu-
ates will be well rounded in state-of-the-art
tcchniques and will develop the skills
needed to apply them in a complex pro-
fession. Among these skills arc the abilities
to communicate effectively in written and
verbal form and understand the context of
civil engineering projects in @ complex
socicty.,

GOALS AND OBJIECTIVES

The general goals of the Bachelor of

Science program in Civil Engineering are

that undergraduates should have sufficzent

exposure to all major subdisciplines in
order (o {1} allow thein to choose a career
path intelligently, (2) elect a program of

depth in at least two subdisciplines and (3)

continue in a Master of Science program in

any civil enginecring subdiscipline.
Specific program objectives have been
established to reinforee these gencral goals.

Graduates of the undergraduate civil engin-

eering program should:

v Have a solid foundation of knowledge
in the major subdisciplines of civil
cngincering: structural and geotechnical
engineering, cnvironmental and water
resources engincering, transportation
engineering and construction cnpineer-
ing

* Have the opponunity to develop depth
of knowledge in at least two of these sub-
disciplines within the scope of their
undergraduate education

= Be capable of professional practice at the
entry level in any civil engineering sub-
discipline or Lo pursue graduate work in
any of the subdisciplines

*  Develop design knowledge and skills
in at least three subdisciplines of civil
engingering

* Develop good oral and written com-
munications skills

« Develop a basic understanding of the
societal context in which ¢ivil engin-
gering occurs and a thorough apprecia-
tion for their responsibilities as
professionals to society.

REQUIRED COURSES

The undergraduate cumiculum provides a
solid foundation in all major subdisciplines
through required courses.

Four courses provide the enginecring
science and professional underpinnings for
all subdisciplines: CE 2114 Statics and
Dynaimnics, CE 2124 Mechanics of
Maicrials, CE 2214 Fluid Mechanics and
Hydraulics and CE 30312 Civil Engincering
Practice.

Structural engineering is covered in CE
3134 Structural Analysis and CE 3144
Structural Design.

The required environmental and water
resources sequence includes CE 3222
Introdluction to Environmental Engineenng.
CE 4232 Envircnmental Engineering and
CE 4242 Water Resource Engineering.

CE 4312 Geometric 1esign of Highways
inroduces the student to highway and trans-
portation enginecring.

CE 4413 Constuction Management pro-
vides a thorough overview of this impor-
tant subdiscipline.

Design is covered in many of these
courses, giving students exposure to design
in the various subdisciplines. Courses CE
2214,CE 3144, CE4232. CE 4242 and CE
4312 all have significant design content.
Most clective courses also have strong
design components and all students are
required to complete a S-credit senior design
project during thetr senior year. An intro-
duction to design is provided by EG 1004
in the freshman year. Thus, students have
progressive design exposure in cach year of
the program.

Undergraduate elective courses are pro-
vided in structural. peotechnical, environ-
mental, water resources and transportation
engineering. These allow students to gain
signiftcant depth in these areas. Selected stu-
dents with sufficient grade-point averages

may take beginning graduale courses in
these arcas and in construction manage-
ment, Special topics courses are provided
in cach major subdiscipline aund are oftered
as needed.

Communications skills are emphasized
throughout the curriculum, The humanitics
and social sciences portions of the cur-
riculurn provide a strong focus on devel-
oping writing and verbal skilts. The
freshman engineering program also
includes substantial enphasis on oral pre-
sentations and written report assignments,
CE 3012 Civil Engineering Practice
includles NUINCTOLS WIIICH assighments,
class debares and oral presentations. All
courses with associated laboratories require
wrilten luboratory or project reports: many
design courses require formal submittal of
design reports, some with oral presentations,
The senior design project experience
includes many verbal and written progress
reports, and is formally presented and
defended us part of final subminals.

Humanities and social scicnee courses
also contribute to students” understanding
the societal context of their profession. CE
3012 Civil Engineering Practice reinforces
this with specific civil engineering refer-
ences and provides a focused treatment of
professional ethics. These aspects are also
highlighted in other courses in the civil
engincering curricuium.

ACCREDITATION

The BS in Civil Engincering is aceredited
by the Accreditation Board tor Engincering
and Technology {ABET).

CURRICULLUM

The curriculum tor the BS in Civil
Enginecring is described in the tahles that
follow. Table | summarizes the curricu-
lum and its requirements in subject arca cat-
cgories. Table 2 summarizes clective
courses available in ¢civil enginecring by
subdiscipline, A typical four-year course of
study for civil engineering majors is shown
on the full-page chart in this sectton.



CIVIL ENGINEERING PROGRAM

UNDERGRADUATE

TRANSFER CREDITS

Potential transfer students should refer o
the University guidelines in this catalog. The
Departmient of Civil Engineering has estab-
Iished additional reguirements and inter-
preted the University goidelines as indicated
in this section.

The 128-credit curriculum is fulfilled
through a combination of ransfer credits.
credifs by examination and courses taken
while at Polviechnic. Transter credits in
mathematics. chemistry, physics, human-
wies and social sciences are evaluated by the
Office of Admissions with the guidance
of tacully from appropriate departiments.
Transter crediis in civil engineering and
other technical areas are evaluated by the
fuculty of the Department of Civil
Engineering,

The length of tume for @ transter student
to complete the BS in Civil Engineering
depends upon three factors:

1. The total number of transter credits
awarded

2. The particular courses required to com-
plete degree requirements

X Enrollment status (part-time or tull-
time)

» Transfer stndents showld be aware thar
they can be awarded rransfer credits for
courses only forwhich a C grade or ber-
ter hax been edrned and then only for
coursey that are applicable towardy the BS
in Civil Engineering as described in this
catalop.

¢ There is a residency requirement that
must edso be fulfilled. To eani a BS, all st
dents must complete ¢ minimum of 30
credits of cottese work ar Polvtechnic at the
Jrntior or senior fevel (courses numbered
CE 3XXX or CE 4XXX). These credits
uriest incliucde the Civil Engineering Design
Project.

TABLE 1: Curriculum for the BS in
Civil Engincering
Conrse Title Credits Sem!

Required Courses in Mathematics?

Course N,

MA T2 Calenlus TA 2 Fliw
MA D22 Calealus 1B 2} Fliby
MA 1112 Calenlus 1A 2 Fiaw
MAI22 Calealus B 2 Faby
MA 22 Lincar Algebwa RATITHY]
MA 2142 Ordinary Differential

Equitivns 2501th)
MA 212 Muoltivariable Caleulus A 2So2m
MA 22 Mubiivarable Culeulus B 2802
MA MY Do Analvsis | 2
MA 2222 D Anabysis 1 2 Il
Total credits required 20

114

HRequired Courses in Physical Sciences

CM 1004 General Chenistry tor

Engineers 4 Fl
PHIO04  Introducioey Physics | R N
PH 200 hatroductory Physics 1 4 Sol
Total credits required 12

Required Courses in Freshman Enginecring and
Computer Science

EG 4 oo o Engineering &

Pusign 4 L2
CS 1L Lot w Prog, & Problem

Solving 4 K2
Total credits required 8

Required Courses in Civil Engineering

CE2114 Staties & Dyvnamics 4 Sol

Flund Mechunics &

Hx draulics 4 Sol

Mechanies of Materials 4 502

Stroctural Amalysis + J

Civil Engineering Practice 2 T

Imro, w Environmmentsl

Engineering 2 i

Struwturat Besign 4 12

Geotechnical Lingineering 4 12

Emvironmental Enginecring 2 81t

Waler Resource Engineering 2 S1ihy

Greombetric Desipn of

Highwuys 2 82
CE41602  Struetural Materials 2 82t
CE4413  Construetion Mapagemen 3 52
CE 4812 Uisil Fagineering Design

Projeer 1 2 51
CTL4823  Civil Engineering Design

Project 1T 3 52
CE Civil Enginecring Elective 3 §I
CE Civil Engincering Elective 3 82
CE Civil Engincering Lilective 3 82
Total credits reguired 53

Reguired Courses in Humanities and Sociul
Sciences!

EN 1014 Writing & the Humanities | 4 Fl
EN 1M Writing & the Llumanities 11 4 12
HI 2104 Contemporary World History 4 Sol
Level 11 Elective® 4 S02
Level 11 Elective 4 I
Lewvel TN Elective” 4 ]2
Total credits required 24
Required Other Flectives
Sequence Blective 1 4 12
Sequence Llective 1 4 5l
Technical Elective® 3 S0
Total Other Electives L1
Total credits required for BS in Civil
Lngineering 128

t Semester Codes: F=freshman. So= Suphomore,
d=dunion, S=8enion T=Fl, 2=Sprine, (aih) refer
1o Iralf-semester conrses with () being first hatf, (5
second fuf.

. Suedents mav be reqiiived to complete additiont

remediol corrses: MA 0902 fatrodisetion te Pre-

Crdenelos, MA UG 2 Precalvalis A andfor MA (622

Precalenins B,

Civil engineering efectives are lechinicad efectives,

witich miist b qaken in civil engineering (CF)

coneses. At o civil eneineering efecrive conrses

is ferened fn Tahle 2.

b

"

A Stndests gt tuhe o placemond exanitation fu
English, Thev sty be pleccedd in et remeeliad proram
foor either ESE i Enelish as a Secend Langrager or
fnw spectad EN TS Wiring and the Hhionanities
FSI

Level i elecrive v are edective cotieves i the -l
ies o sowcid sofences that have o prereguisiie of
EN - tor EN 033 BN 1204 eredior HE2 1ML
Fhe oo Level W elective cowrses st be saken in
s different diseipdines.

A, Level HE efecnves have o prevequdsite of e Level |

wleciive,

-

=l

Stwcdent wve veguired to complete o feo-conne
sdvetive segrience. Approved sequenees ave fisted i
s certoloy.

- Techuical clecives can B tekeir ax an siath, sor-
ence or epgineering voe for which snedenss hove
UPPIOPrTEe PreegRisiies.

w

TABLE 2: Elective Courses in Civil
Engincering *

Course No, Course Title  Semester
CL4173 Foundaiion Enginecring Fall
CEA32Y Traltic Engineering | Eall
CL4IEY  Advaneed Structural Design &

Analysis Full
CEAH23 Siwe Planning & Design Fall
CEA263  Emironmental Geotechnology Spring
CEA4273 Eovironmental Enginecring

Processes Spring
CE4193  Timber & Masonry Structures. Spring
CEA25F Water Resouree Projects Spring
CE4333  Tratte Engineering 1 Spring
CES061Y  Speciud Topics Struet. &

Geotechnical oy, Lither
CES623  Special Topies Emv. & Water

Rewouree Eng Lither
CES633  Special Topics Transponation

Engincering Fither
CE3043  Specal Topics Construction

Muanagement Either
CLATIX-

474X Reudings in Civil

Lhgrinecring 1-1Y A arrgnzed
B [=3 bad

All courses ure 3 eredits,

PART-TIME STUDENTS

Swidents may register as part-time students
(less than 12 credits per semester). Such sw-
dents must be advised. however, that the
department no longer otfers many under-
graduate courses in the evening and thar
part-tine students wilt have to take most of
their courses during the day. Part-time stu-
dents should maintain ¢lose contact with
thelr academic advisers to work oul the
details of course sequence in the most effi-
cient und cffective munner.

UNDERGRADUATE MANUAL
Curriculum changes may occur before the
publication of 4 new catalog. The
Department of Civil Engineering main-
tains an Undergraduate Mannal, which
details the most current curriculum at all
times.



PREVIOUS CURRICULA

Itis a generally accepted rule that students
are subject to the requirements of the cat-
alog that was in effect when they initially
enrolled at the Polytechnic. Academic
advisers work with students to make sure
that they lulfill the proper requirements.

The curnculum presented in this catalog
applies to freshman students entering
Polytechnic after September 2000, 1t is
being implemented year by year. Thus,
sophomore courses will be given for the first
time in fall 200, junior courses in fall
2002 and senior courses in fall 2003,
Transfer students entering Polylechnic may
fall under the previous curriculum based
upon the timing of their entry and transter
credits awarded. For example, a transfer stu-
demt entering in fall 2001 as a junior would
fall under the previous curriculunt. In some
cases. 11 will be necessary lor advisers o
work with the student to arrange a cur-
riculum that incorporates elements of both
curricula,

GRADUATE PROGRAMS

Polytechnic offers graduate degree pro-
grams leading to the degrees Master of
Science in Civil Engineenng and Doctor of
Philosophy in Civil Engineenng.

Within these degree proprams. students
may choose to specialize in one of the fol-
lowing arcas of graduate study:

» Struclural Materials and Engineering
« Environmental and Water Resource

FEngineering
+ Construction Management
+ Geotechnical and Geo-Environmental

Engineering

Atthe master’s level, students may choose
to specialize in one of these areas or may
pursue a gencral program. At the doctoral
level, all students must select an area of spe-
ciafization.

The Depariment of Civil Engincering
also ofters graduate programs (MS, PhDD and
graduate certificates) i transportation plan-
ning. management and engineering {see the
Transportation Progran in this catalog) and
environmental science and engineering {sce
Environmental Program in this catalog)
and urban systems engincering and man-
agement (see Urban Systems Program in
this catalog).

GOALS AND OBJECTIVES
The degree MS in Civil Engineering pre-

pares graduates to practice their profes-
sion at an advanced level.

Specific objectives of the program are to
provide the skills and knowledge necessary
to:

» Specialize in one of the primary sub-
disciplines of civil engineering or to
achieve depth across a number of the
subdisciplines

* Design and analyze the civil engincer-
ing infrastructure

» Understand civil engineering materials,
technologies and processes as applied to
maodern civil engineering infrastructure

+ Obtain civil engineering project man-
agement skills

= Provide a basis for continued, lifelong
learning in the civil engineering profes-
sion

The PhD in Civil Engineering is a research-
oriented degree intended for those whose
goal is a career in basic civil engineering
research und/or eaching at the university
level or in private research organizations,

Specific objectives of the doctoral pro-
gram are to develop the skills and knowl-
edge necessary to:

« Specialize within one of the subdisci-
plines of civil engincering

* Perform independent tundamental
research in one of the subdisciplines of
civil enginecring

* Produce a piece of fundamental research
that meaningfully advances the staie-
of-the-art of one of the subdisciplines of
the civil engineering profession

ADMISSION

Students seeking admission to the MS pro-
gram should hold a bachelor’s degree in civil
engincering from a program accredited by
the Accreditation Board for Engineering
and Technoiogy (ABET) and have a 2.75
GPA or better. Applicants lacking a BS
from an ABET-accredited program in civil
engineering (including those possessing
underpraduate degrees in other engineering
disciplines, cngineering science, ¢ngin-
ecring lechnology, architecture or from a
foreign university) will have their qualifi-
cations reviewed by a graduate adviser.
Admission may be granted and may include
the requirement for additional undergrad-
uate courses to make up deficiencies. These
additional courses are not counted toward
the MS degree. nor are undergraduate
courses included in the computation of
graduate grade-point averages.
Applicants from universitics outside the
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United States must take the Graduate
Record Examination (GRE advanced tests)
and achieve a minimum grade of 550 on the
quantitative section and 550 on the verbal
section. They must also take the Test of
English as a Foreign Language {TOEFL)}
and achieve a minimum grade of 550. In
some cases, the department head may waive
the GRE and/or TOEFL after a graduatc
adviser examines the student’s transcripts
and interviews the candidate.

Students with exceptional scholastic abil-
ity may scek admission to the doctoral pro-
pram. Candidates pursuing a PhD will
normally be expected to possess a masler's
degree in civil engineering (or equivalent)
with a 3.5 GPA or hetter. As with master’s
applicants, foreign applicants must take the
GRE and TOEFL examinations before their
admission applications can be processed.
The department head may waive these
fequirements in exceptional cases after a
thorough review of the candidate’s acade-
miic record and a comprehensive interview.

Forcign candidates who meet all other
admission requirements but who fail 10 sat-
isfy the TOEFL requirement may be
required to take one or more remedial
courses in English before admission.

GRADE REQUIREMENTS

To eamn a graduate degree from Polytechnic,
students must maintain a B average (3.0
GPA) or better in (1) all graduate courses
taken at Polytechnic, (2} all graduate courses
taken in the Department of Civil Engineering
and (3} all graduate guided studies {readings,
project, thesis. dissertation).

Poor scholastic performance (under 3.0
GPA) may lead to a student being placed
on graduate probation. If students’ grades
do not improve, they may be disqualificd
trom further graduate study in the depar-
ment. Students may repeat a course with
thetr adviser's approval. When a course is
repeated, the latest grade counts toward
the GPA. In the rare case where a course
is repeated more than once, only the first
grade is dropped from the GPA computa-
tion.

ADVISING
Graduate students are assigned a faculry
adviser. It is important that students main-
tain frequeat contact with their adviser
throughout the course of their studies.
Students must meet with their acade-
mic adviser prior to each registration and
at any other time they need advice or con-
sultation. Students must have a detailed
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program of study formally approved by
their adviser prior to registration. Advisers
also handle requests for waivers of certain
degree requirements. where warranted.
Such waivers must be approved in writing
and nwst be entered into the student’s
departmental file. Where specific courses
are waived, the approvul of the course
instructor Is aiso required. When waivers
are granted, students may he required to
take other specific courses in their place or
to select additional electives.

Students registering for any guided stud-
ies (readings, projects, theses, dissertation)
are ussigned advisers for each such activ-
ity, The guided studies adviser may not be
the same as the student’s academic adviser.
depending upon the subject matter selected.
To register for any guided study activity, stu-
dents must submit written proposals for
the topic{s) to be covered to an appropri-
ate project adviser before registration. To
register, students must obtain the written
approval of the project adviser and the aca-
demic adviser.

Doctoral students may not register for
dissertation credits unti) they have passed
the PhD qualifying examination.

In addition 1o academic and project
advisers, students studying under rescarch
or teaching fellowships are assigned fel-
lowship advisers. Normally, these would be
cither the principal investigator of the
research effort funding the fellowship or the
director of the academie area in which the
teaching fellowship is awarded.

While academic advisers consult with
and advise students, it 1 the student’s
responsibility 1o ensure that all degree
requirements are fulfilled and to submit
all proper {forms and applicaton when nee-
CSSAry.

TRANSFER CREDITS

The residency requirement for MS degrees
i 27 units; for the PhD it is 30 units of dis-
sertation research plus 12 units of course
work. This is the minimum number of cred-
its/units that must be taken at Polytechnic
to be awarded a Polytechnic degree. All
units for a graduate cenificate must he
taken at Polytechnic.

Students may transfer up to 9 units of
acceplable courses toward an MS degree.,
suhject to their academic adviser’s approval.
To he transferred, the course{s) must be
relevant to the student’s program and from
an acceptable institution. A grade of B or
better is required for granting of transter
credit. Courses graded on a pass/fail basis

116

are not considered for transfer unless
accompanied hy a detatled writien evalu-
ation by the course instructor. All transfer
requests must be accompanied by an offi-
cial transcript from the transferring insti-
tution. Applications for transfer credits are
accepted only after the student has earned
12 units at Polytechnic.

For PhD degrees, students may transfer
up to 48 units of coursework. not includ-
ing project, thesis or dissertation units. The
same criteria as those specified for MS
programs apply.

Validation credits by examination may
not be used toward any civil engineering
graduate degree program,

GRADUATE STUDENT MANUAL
The Department of Civil Engineering pub-
lishes an annual Graduate Student Manual.
As changes in curricuta sometimes oceur
more frequently than the catalog is printed.
students should consult the manual each
vear ¢ be informed of the most recent
changes,

REQUIREMENTS FOR

THE MASTER OF SCIENCE

There are three requirements for the MS.
Of these, Requirement 1 applies only to stu-
dents selecting a specialty arca for study.
Requirements 2 and 3 apply to all students,
regardless of whether they are following a
specialty area or a more general program.

Requirement 1

A minimum of 15 units {5 courses) must
be sclected in the specialty arca chosen; a
minimum of 9 units {3 courses) must be
selected from courses outside the specialty
arca chosen. Some courses within the spe-
cialty area may be required of all students
selecting it

Requirement 2

Course work must include courses within

five defined skill categories as follows:

» Hunits {2 courses) in Analysis {A)

= 6 units (2 courses) in Design (D)

= 3 units {1 course) in Materials and
Menitoring (M)

= 3 units (1 course) in Technologies and
Processes {T)

*+ 3 units {1 course) in Project Management

(P}

Requirement 3

All students must complete a 3-unit inde-
pendent project or a 6-unit Master of
Science Thesis. The preject or thesis is
considered a capstone experience for the
degree.

A chart listing graduate courses cur-
rently authonized and given on a regular
basis {ai least once every other year) is
shown on the full-page chart at the end of
this section.

In addition to the courses listed in the
chart, the Department of Civil Engineering
offers additional courses for degree pro-
grams in transportation planning and engin-
ecring, transportation management,
environmentat engineering and environ-
mental science. See the seclions
Transportation Propram, Engineering and
Environmental Program and Urban Systems
Engineering Program in this catalog for
descriptions. These programs may be
included in a civil engineering master's
program as appropriate with the approval
of the adviser. Courses outside the
Department of Civil Engineering may also
be tuken as electives with adviser's approval.
The adviser may designate the skill and
specialty areas that applies in these cases.

REQUIREMENTS YOR THE
DOCTOR OF PHILOSOPHY

Course Requirements

Doctoral students arc required to satisty
the course work required in a major ticld
of study {one of the civil engineering sub-
disciplincs} and in two minor ficlds. They
must complete a minimum of 60 units of
course work beyond the bachelor’s degree.
At the time of enroliment. the adviser, in
consultation with the candidate, will develop
an outline of the major and minor fields,
Course work completed toward other grad-
uate degrees. either at Polytechnic or else-
where. may be considered in meeting these
requirements, subject to the residency
requirements for the PhID. Residency
requires that the student complete a mini-
mum of 12 units of graduate course work
toward the PhD at Polytechnic,

The major field represents the area of
specialization in which the doctorate is
sought. Minor fields represent areas of
study that are supportive of the student’s
area of study and research. Nine to 12 uniis
of approved counse work are required in
each minor. At least one of these minor
areas must be selected from outside the
specialty areas of the Department of Civil
Enginecering.



Qualifying Examination

Students must pass qualifying wntten and
oral examinations o achicve the status of
“doctoral candidate.” Such candidacy must
be achieved before registering for disser-
tation credit. Students are permitied a max-
imum of three attempts (o pass Lthese
examinations,

Qualitying exams are gencrally taken
after the student has established competency
by completing most or all of the required
courses in the major and minor areas of
study. This will most ofien oceur within the
first year of full-time study beyond the
master’s degree. The department adminis-
ters gqualifying examinations twice cach
year al most. Specific dates vary. depend-
ing upon the specialty area; students should
meel with their advisers for schedules.

Examinations are administered by u
committee appointed by the head of the
Department of Civil Engineering in con-
sultation with each student’s major adviser.
The committee must have at least two fac-
ulty members from the Departiment of Civil
Enginecring and is usually the same as the
student’s doctoral guidance committec
idescribed below). but may have additional
members.

Written examinations are given in the
major and in vne minor field of study and
may be given scparately or in a combined
format. Each exarnination nonmally kasts ix
ta eight hours. Students should consult
with members of the examining cormrnit-
tec for guidance on the scope of these
exams. The oral cxamination is given afler
the written exam(s) and may test both
knowledge of specific course work and/or
other indicators of success in research. In
exceptional cases, the department head
may waive the oral examination upon the
recommendation of the examining com-
mitlee.

Unsatistuctory performance in the qual-
iying examination may necessitate re-
examination of the student’s course work
requirements and/or lead to a recommen-
dation that the student withdraw from the
doctoral program.

Dissertation Research

Students may register for disseration units
after successtully completing the qualify-
ing examination, To complete the require-
ments for the PhD, students must complete
a minimum of 30 units ol dissertation
rescarch.

Candidates for the PhD in Civil
Engineering must demonstrate the ability
1o do original research on a topic of current
interest in the major fleld. Students should
select the topic for research in consultation
with their adviser. Doctoral rescarch is
expected 1o be ol sufficient guality and
originality to merit publication in appro-
priate professional journals, One or more
papers should be prepared for publication
in addition to the dissenation itself.

To advise students on dissertation
research, a Guidance Committee will be
appuinied by the Dean of Engineering and
Applied Sciences on the recontmendation
of the mgjor adviser, who chairs the com-
mittee. The committee generally consists
of the major adviser, the dissertation adviser,
an adviser for cach minor arca of study
and additional members as appropriate.
The major adviser may or may not be the
dissertation adviser, depending on the spe-
cific topic of rescarch selected. The depart-
ment head approves the membership of the

. Guidunce Committee, The CGuidance

Commirtec muy he appointed before the
qualifying examinations and may be recon-
stituted later depending upon the scope of
the research.

Once research has begun, students must
register tor dissertation cach fall and spring
semester. T this is not feasible, students
must apply Lo the Dean of Engineering and
Applicd Sciences for a leave of absence,

Dissertation Defense and Formal
Submittal

After completing the research, students
must submit a draft dissertation in a pre-
scribed format to the dissertation adviser.
The draft will be reviewed by the Guidance
Committee.

It the draft is considered acceptabie, a
date will be set for the student 10 orally
defend the dissertation. The date of the
defense will be announced publicly and is
open Lo al Taculty of Polytechnic. On suc-
cesstul completion of the defense, the com-
mittee will award a grade and inform the
Dean of Engincering and Applied Sciences.
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Candidates will then prepare the disser-
tation in final form. including any required
revistons resulting from the defense, in the
format prescribed in the booklet Regedations
e Formar, Duplication and Publicarion of
Reparts, Theses and Dissertations, available
trom the Office of the 1ean of Engincering
and Applied Sciences.

In zccordance with University require-
ments, doctoral students must formally
apply tor admission to candidacy and to
receive their degrees. They should check
with the Office of the Registrar Tor appli-
cation forms and deadlines,.

Time Limits

Full-time students must complete all work
for the PhDD within six years of the initia-
tion of praduate work at Polytechnic. Part-
time students must complete their work
within 12 years. Any extension of these
periods requires the approval of the
Department of Civil Engincering and the
Dean of Engineering and Applied Sciences.

GRADUATE CERTIFICATE
PROGRAMS IN CONSTRUCTION
MANAGEMENT

Certificate in Construction Management
The Department of Civil Engineering, in
colinboration with the Department of
Management, offers graduate cemificates 1o
students completing 15 units of cotrse-
work in construction management., The
ceriificate program provides engineers and
other professionals in the construction
mdustry with the knowledge necessiry to
understand relevant managenial and phys-
ical 1echnological developments and to
cffectively apply such knowledge in the
manageiment of construction,

Applicants for certilicate programs must
hold bachelor’s degrees, A certificate pro-
gram requires five courses, which are
selected according to individual needs and
with approval of the adviser. Those who
choose to work toward the master’s degree
are able. upon admission to the program,
to apply to courses taken in the certificate
program toward fullillment of the degree
program. subject 1o other departmental
requircments and guidelines. Additional
information may be obtained trom the
departments.
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Centificate candidates can select any five
courses (15 credns) from the following
two clusters of courses:

Course: Mo, Course Title Credits

CL 825 Project Management for Construction 3
Ci: 826 Construction Cost Estimating 3
CE®2T  Copuracks & Specifications :
CE828  Risk Analysis 3
CER2Y  Construction Operations Analysis 3
CE R Information Systems in Project
Management 3
CFE 83t Construction Engineering 3
Muanapgement
MG e2d  Grganization Development 3
or
MG 631 Orgamzation Theory & Design 3
MG 630 Operanons Management 3
o
MG B35S Managing for Quality 3
MG R0 Project Assessment & Management 3
MG R25 Construchon Adsinisteation 3
MG 826 Construction Bstimates & Costs 3
MG H27  Contracts & Specificutions 3

Certificate in Executive Construction
Management (Exec21 Program)

The Executive Construction Management
{Exec21} Centificate Program is a leader-
ship program for construction profession-
als who do not wish to commit themselves
10 full advanced degree programs. These
may be students with bachelor’s degrees
who wish to specialize in construction man-
agenient, or those already holding advanced
degrees who wish to develop additional
skills and receive formal certification.
Recognized throughout the construction
industry as a vital and innovative education
expericnee. the Exec21 Centificate Program
{winner of the Construction Management
Association of America Academic
Achievement Award) is taught by world-
class construction industry professionals
and faculty members. Students seeking
admitiance to the program should have
three to five years of refated professional
experience and, upon completion (15 cred-
its of coursework). may apply for transfer
to civil enginecring-degree programs (the
number of credits ransferred is subject to
requirements of degree program and depart-
mental approval).

The Exec2! Centificate Program consists of
the following courses:

Course Ni. Course Title Credits
CE ST Maonuging & Leading w the 21st

Century 3
CL: 871 Constructivn & the Law 3
CE 472 How 16 Suceeed in Construction 3
CH 873 Infrustrncture Financing 3
CERTS tmplover-Focused Residency 3
CE®T6 Capita) Program Managentent/

Pragraim Development 3
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CE 877 Dispute Avoidance & Resolution 3

Electives

CE®21  {ontracts & Specifications 3

CE &30  Information Systems in Project
Manapement 3

CLETY Special Topics in Construction 3

UNDERGRADUATE COURSES
GENERAL COURSES "

CE 3012 Civil Engineering Practice
1:3:0:2

This half-semester course introduces the
student to a variety of fundamentals in the
professional practice of civil engineering.
There are three basic components of the
course: (1) areview of professional ethics
as they aflect various aspects of civil engin-
eering practice, {2} an introduction to sur-
veying and related measurements in civil
engincering and {3} an introduction to the
use of AutoCAD for civil cnginecring draw-
ings. Surveying and AutoCAD are taught
in two 3-hour sessions for each week of the
half-semester,

CE 4023 Site Planning and Design
2:3:0:3

Introduces und develops an understanding
of site planning, including the process and
components of site design. such as site
analysis and program development, grad-
ing and drainage, utility design, sanitary dis-
posal and water supply and construction
administration. Various types of site design
are treated, including residential housing,
municipal public works, commercial, insti-
tutional and recreational sites. Prereguisite:
Junior status or instracior’s permission.

STRUCTURAL AND GEOTECHNI-
CAL ENGINEERING

CE 2114 Statics and Dynamics 4:0:/:4

A thorough treatment of basic statics and
dynamics. Subjects include: vector treat-
ment of static and dynamic equilibrium of
particles and rigid bedies: equivalent force
and couple systems; distributed force sys-
tems; static analysis of trusses, frames and
miachines; friction and impending motion.
Newton's Laws are also treated.
Prerequisite. PH 1004 or equivaleat.

CE 2124 Mechanics of Materials
3%:1%:0:4

Basic principles of stress and detormation
in axial, torsion and bending members are
introduced. Elastic stability of compres-
sion members and an introduction to
mechanics of fracture and fatigue i
included. Stress analysis laboratories are
conducted in which students work indi-
vidually and in groups on stress analysis
measurement projects. Prerequisite: CE
2114 or equivalent.

CE 3134 Structural Analysis  4:0.7:4
In-depth coverage of structural analysis
techniques. Topics covered include: analy-
sis of statically determinate beams, frames
and trusses: deflection calculations using
cnergy methods: analysis of statically inde-
terminate structures using superposition:
influence lincs: slope dellection. moment
distnbution and matrix analysis of struc-
tures. Computer applications are included.
Prevequisite: CE 2124 or equivalent.

CE 3144 Structural Design 3:3:0:4
A thorough treatment of structural design
principles and techniques. Topic in both
steel and reinforced concrete are treated.
including: design of reinforced concrete
beams, columns, slabs und footings: design
of steel tension members, beams and
columns; design of bolted, riveted and
welded connections for steel structures.
The course includes a design laboratory in
which students, working in groups, develop
design projects. Prereguisite: CE 3134 or
equivatent,

CE 3154 Geotechnical Engineering
3:3:0:4

Introduction te soil mechianics and foun-
dation engineering, including origin of
soils; phase relationships; classification of
soils: penneability; effective slress: seep-
age; consolidation; shear strength: slope
stability: and bearing capacity.
Prerequisites: CE 2124 and CE 2214 or
equivalenis,



CE 4162 Structural Materials /%4 1/4.:¢):2

This hali-scmester course covers the
mechanical behavior and durability of struc-
tural materials. Properties of concrete, steel,
wood, asphalt and fiber composites are dis-
cussed. Material processing, optical metrol-
oy and stress analysis laboratories are
conducted in which students work indi-
vidually and in groups on taterial prepa-
ration and nondestrugtive evaluation
projects. Prerequisite: CE 2124 or equiv-
alent.

CE 4173 Foundation Enginecring
2:3:0:3

Introduction and development of founda-
tion engineening, including site cxploration;
suil samipling: interpretation of boring logs;
bearing capacity of footings; settlement of
structures: lateral carth pressure; design of
retuining walls, braced excavations and
sheet pile walls: design of deep foundations.
Prerequisite: CE 3154 ar equivealent.

CE 4183 Advanced Structural Design
and Analysis 254:144:0:3

Matrix analysis of statically indeterminate
structures using the stiffness method: sta-
bility and seismic analysis of structures:
design and analysis of conerete frame sys-
tems: seismie design of reinforced con-
crete structures: desien of steel-concrete
compisite members. Prereguisite: CE 3144
or equivalent.

CE 41%3 Timber and Masonry
Structfures 3:0:0:3

Propentics and classification of structural
lumber: design of timber connectors: design
and construction of residential and indus-
trial timber buildings: beams, {rames,
columns and trusses ot sawn lumber und
glued faminated construction; manufac-
ture and properties of concrele masonry
units: propertics of mortar and grout; design
and construction of load-beanng reinforced
and unreinforced masonry structural ele-
ments. Prevequisite: CE 3144 ar equivalent,

ENVIRONMENTAL AND WATER
RESOURCE ENGINEERING

CE 2214 Fluid Mechanics and
Hydraulics A HA0:4

The basic principles of fluid mechanics
with beginning applications 1o hydraulic
design. Topics covered inelude fluid prop-
erlics. hydrostatics. continuity, energy and
momentum equations, Additional topics
cover laminar and turbulent [low. houndary
layer drug. dimensional anaiysis, Euler's
equation. two-dimensional ideal [luid flow.
pipe flow, pumps, turbines, fluid measure-
ments, pipe networks, open channel flow
and reserveir balance. Preveguisite: CE
2114 or equivalent.

CE 3222 Introduction to Environmental
Engineering P 140:2

This half-semester course. with weckly
laboratory, provides an overview and intro-
duction to environmental engineering. The
course covers issues of water gquality and
wastewater characteristics. Chemical and
biological concepts for environmental
engineering are introduced and discussed.
Stream sanitation issucs are also treated,
Prerequisite: CE 2214 or equivalent.

CE 4232 Environmental Engineering
o b0:2

This half-semester course provides a
detailed coverage of water and wastewater
treatment unit operations and processes,
An introduction to conventional processes
employed for municipal water and waste-
water treatment is provided. The course
covers both theory and design applications.
Prerequisites: CE 2214 and CE 3222 or
equivelents.

CE 4242 Water Resources Engineering
PR A:0:2

This half-semester course provides a
detailed overview of water resources cngin-
eering, including both analysis and design
elements. Topics covered include hydro-
logic techniques: surface water and ground-
water supplies: water demand and avail-
ability: waier supply system design; waste-
water and stormwater drainage systems;,
development of water resources for multi-
ple purposes. Prerequisites: CE 2214 and
CE 3222 or equivalents.
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CE 4253 Water Resources Projects
REIH PR

Covers teasibility-level planning and desizn
for water resources projects. including
waler conveyinee \\"()l'k.‘il concrete dams
and assorted waterways; purnping stalions:
hydroclectric, wrigation, navigation and
flood mitigation projects, Subjects con-
sidered include layouts. dimensions and
capacttics of facilities, hydravlic and struc-
tural forces and stability analvsis,
Prerequisite: CE 4242 or equivedent.

CE 4263 Environmental Geotechnology
2:3:403

Intended to benefit students who are about
t0 enter the consulting mdustry. s diffi-
cult to separate environmental and geo-
technical concerns in the urban environ-
ment. This course teaches students what
environmental concerns to expect when
planning construction projects. investigai-
ing sites and overseeing construction. The
course covers methods for addressing these
concerns. Topics covered include clay min-
erazlogy. soil/water/contaminant interac-
tions, interfacial tension and capillarity and
remediation techniques. Prevegnisite: CF
354 or equivalent,

CE 4273 Environmental Engincering
Processes 203008

Detailed coverage of water and wastewater
treatnient unit operations: includes a labo-
ratory on processes and process design.
Experiments e performed (o evaluate
leboratory-scale conventional water and
wasie treatment processes. Lectures cover
detaiied theory. design and advanced coi-
cepts. Preveguisites: CE 221 e CE 3222
ar equivalents.

HIGHWAY AND TRANSPORTA-

TION ENGINEERING

CE 4312 Geometric Design of Highways
Frpa0:2

This half-semiester course covers the yeo-
metiic design ot highways, Subjects include
critical controls on geonetric design. hor-
izontal and vertical alighment. highway
cross-sections, intersection layout and chan-
nelization. The course includes a design
laboratory 1n which students work on group
and individual gcomelric design projects.
Prerequisite: junior status or instraeior’s
petrniission,
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CE 4323 Traftic Engineering I 3:0:0:3

Introduction and overview of waffic engin-
eering. Busic traffie streaim parameters and
characteristics are ntroduced and study
wechnigues for the collection of volume,
speed and wavel time data are presented, An
overview of teaffic control devices and their
use i provided. Detaited coverage of iso-
lated signal timing and analysis is included
for both pre-timed and actuated signals.
Signal coordination on arterials and in net-
works is introduced. Prerequisite: junior
Sty or IRstructor s ,’J{“f'!-’?.’-SS.’.(HL

CFE 4333 Traffic Enginecring 11 3:0.:0:3

A second semiester of trathic engineering for
undergraduate students. The focus s on
highway capacity and level of service analy-
sis and on interrupted flow facilities.
Additional analysis of signalized and
unsignalized intersections s also included
using current computer software packages.
Facility types include freeways, freeway
weaving areas and ramp junctions, rural and
stburban muitilane highways. two-lane
rural highways and suburban and urban
acrials. Prereguisite: CE 4323 or equiv-
cfent,

CONSTRUCTION MANAGEMENT

CE 4413 Construction Management
3:0:0:3

The participants. processes and techniques
required to maintain the ife-cycle of a con-
struction project are covered: planning of
construction operations. including esti-
mating and econemic evaluation of alter-
natives: analysis of construction bid
processes. contracting and related issues of
cthics m project enginecring: productiv-
ity. safety and quality on a constructed pro-
ject: fime scheduling of the project.
meluding CPM and PERT: trends in cont-
puter analysis of project information.
Swdents will prepare und formally present
tean projects. Prevequisite. serior staius or
INSHUCIOr'S periission.

SELECTED TOPICS,
READINGS AND PROJECTS

CE 4613 Sciected Topics in Structural
and Geotechnical Engineering 3:0:0:2

Topics of current interest in structural and
veotechnical engineering. The specitfic sub-
ject of each offering s generally unique.
The course may teature a detailed look at
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a single topic or a series of focused topical
presentations. Prereguisite: instructor and
adviser approval.

CE 4623 Selected Topics in
Environmental and Water Resources
Engineering 3:0:0:3

Topics of current interest in environmental
and water resources enginecring. The spe-
ctfic subject of each offering is generally
unigue. The course may feature a detailed
look at a single topic or a series of focused
topical preseotations, Prerequisite: instruc-
tor and adviser approval.

CE 4633 Selected Topics in
Transportation Engineering  3:0:0:3

Topics of current interest in transportation
engineering. The specific subject of cach
offering is generally unique, The course
muay feature a detatled look at a single topic
or 4 serics of focused topical presentations.
Prerequisite: instructor and adviser
approved.

CE 4634 Selected Topics in Construction
Management 3:00:0:3

Topics of current interest in construction
management. The specitic subject of each
offering is generally unique. The course
nay feature a detatled lock at a single topic
or a serics of focused topical presentations.
Prerequisites instructor and adviser
approvad.

CE 471X-474X Readings in Civil
Engineering -1V variable credit (1-4)

Individually guided study in a subject arca
related to the civil engineering curmiculum.
Topic must arise from a regular course and
must extend and go beyond what is covered
m the traditional curriculum. The student
must have the prior approval of the mstruc-
tor with which hefshe 1s to work and a
topic approved by that instructor before
registering for a readings course. A read-
ings course shall require a written report on
the subject of the student’s readings before
a grade is given.

CE 4812 Civil Engineering Design
Project | BaQ: a2

The first scmester of the two-semester
semor capstone design experience in civil
engineering, In the first semester, a project

mvolving integration of the civil engineer-
ing subdisciplines will be described and pre-
sented. Working groups will be established.
All groups may work on # single project or
several may be prescribed. depending upon
the semester. Lectures will be devoted 1o
particulars of the project and will present
specilic design applications that may not
have been included in other courses, During
the first semester, cach group will be
expected to prepare and present a com-
pleie professional proposal for desighn and
construction of the project. including a
detatled cost estimate. Presequdsites: CF
3144 and CF 3153 or equivalents. Co-reg-
sisites: CE 4232 and CE 4242 or equiva-
fents.

CE 4823 Civil Engineering Design
Praject 11 2:0:3:3

The sccond scmester of the two-semester
senior capstone design experience in ¢ivil
engincering. Lecture sessions will be used
to present periedic topieal matenal of rel-
evance to the project(s) assigned and to
allow student groups to present progress
reports on thelr work. Each group will be
expected o prepare a complete design
report addressing all assigned aspects of the
project, with functional design drawings and
specifications and a retined construction
cost estimate. All projects wiil be verbally
presented and defended. Preregtisiter CE
812, Co-requisites: CEA312. CE4162 und
CE4415.

GRADUATE COURSES
GENERAL COURSES

CE 598 Special Topics in Civil
Engineering I 20:000:3

Special topics in curment areas of civil engin-
cering that cover more than one subdisei-
plinary category. Open to undergraduate
students with exceptional records on
approval of the undergraduate adviser.

CE 599 Special Topics in Civil
Engineering I1 23

Special topics in current areus of civit engin-
eering that cover more than one subdisci-
plinary category. Open 10 undergraduate
students with exceptional records on
approval of the undergraduate adviser.



CE 781 Infrastructure Planning,
Engineering and Economics  2i4:0:0:3

Methods for the wdentification, formula-
tion, preliminary appraisal and detailed
analysis of individual prosects and systems
of civil engineering projects. Different
approaches appropriate for government
agencies. public unilities. industrial firms
and private entrepreneurs. Planning con-
siders projects that satisfy single and mul-
tiple purposes and objectives, meets local
and regional needs and takes advantage of
oppertunities for development. Financial
and econonvic analyses, including sensi-
tivity and risk analysis. Mathernatical mod-
els for cevaluation of alternatives and
optimization. Impacts of projects: envi-
ronmental, social, regionat economic
growth, legal and 1nstitutional and public
invelvement.

CE 783 Infrastructure Rehabilitation: A
Practical Approach 24:0:0:3

Upgrading the nation’s aging infrastruc-
ture will be a top national priority well mto
the 2 st century. A preeminent civii engi-
neer who has overseen major rehabilitation
projects locuses on the direct practical
application of engineering principles
required to address today's infrastructure
rehabilitation needs. Emphasizes concep-
tual thinking, brainstorming technigues,
teamn evaluation of alternative solutions,
verbal and wrillen commuication and
intensive classroom participation.

CONSTRUCTION MANAGEMENT

CE 794/799 Special Topics in Infra-

structure Systems and Constrnction I/11
20:0:0:3

Contemporary topics of interest, such as
methodologics and procedures for analy-
sis of existing infrastructure systenis, geo-
graphic information. data and management
systerns, photogrammetric and remote sens-
ing techniques and utilization and design
of infrastructure facilitics and systerns.
Other topics include, but are not limited to,
intclligent buildings und other madern con-
structed works, temporary structures for
construction and problems in construction
engineering, new approaches in construc-
tion management and integration and
automation of construction processes.

CE 825 Project Management for
Construction 20400003

Topics specific to the development and
coordination of large projects, including
organizational structures, management
functions, pricing and estimating project
costs, bidding and contracting, risk alio-
cation. scheduling. time and cost control.
labor refations, guality muanagement and
project life-cycle activities. Also listed
under MG 825.

CE 826 Construction Cost Estimating
26:0:0:3

Estimates and costs trom the viewpoint of
contraclor or construction engineer, details
of estimating with ecmphasis on labor, inate-
rial, equipment and overhead costs. Also
listed under MG 826,

CE 827 Contracts and Specifications
204:00:0:3

Principles of contract law as applicd 1o the
construction industry and legal problems in
preparing and administering construction
contracts. Also listed under MG 827.

CE 828 Risk Analysis 24:0:0:3
A thorough investigation of the ever-rising
mmportance of risk analysis in project man-
agement. Analysis of qualitative and quan-
titaiive risk. Techniques in probability
analysis, sensitivity analysis. simulation of
risk and utihty theory. Computational meth-
ads for calculating risk. An exposure 0
the complexity of real-world corporate and
public problems through case investiga-
Hons.

CE 829 Construction Operation Analysis
2060003

Evaluation and model development of pro-
ductivity. satety. quality and materials hand-
ing in construction operations, Principal
methods for analysis and preplanning of
work activitics, including the use of work
sampling, questionnaires and surveys. The
implementation of video/timelapse pho-
tography in field studies and the incorpo-
ration of crew balances. flow diagrams,
provess charts and five-minute ratings for
task measurements. The introduction of
tusk analysis, including queuing theory, o
the modeting and analysis of construction
operations. Introduction to construetion
stmulation. Field implementation and pro-

CIVIL ENGINEERING PROGRAM

Jects. Prerequisite: degree in civil engin-
eering or adviser's approval.

CE 830 Information Systems in Project
Management 26:0000:3

Development of a strong understanding of
contemporary tools for inanaging the vast
array of information in the project life-
cycle. Information handling is reviewed
from the perspectives of both knowledge
acyuisition and knowliedge representation,
The course focuses on the concepts of fully
integrated and automated project processes
and the interrelationships of 31 computer
maodels, simufation. cost estimating, sched-
uling, procurement and information tech-
nology {emphasis is given on the
implementation of 3D computer models
and relational databases as information sys-
tems for project information handling and
project automation), Preregiisite: degree
in civit engineering oradviser’s upproval,

CE 831 Engineering for Construction
I: Methods and Technologies 2#:(3:0:3

Planning, design and equipnient for new
construetion and for infrastructure reha-
bilitation, Engineering fundamentals of
earth moving, soil stabtlization and com-
paction. Methods tor tunneling through
rock and carth, as well as rock blasting.
foundation grouting. piles and pile-
driving cquipment. Dewatcring sysiems
and pumping equipment. Factors affect-
ing the selection of construction equip-
ment. Review of conventional construction
equipment and rends in robotics,
Preveguisite: degree in civil engineering or
eedviser’s approval.

CE 832 Engincering for Construction
11: Design 2A00:3

[n-depth analysis of design methods for
construction operations. Earth pressure
analysis and structural anadysis. Design lor
sheet pile walls, cotterdams, underpinning
systermns. tiehack systems and pipejacking
systems. Details of a dewatering system
design. Special studies in constructabnlity
and value enginecering. Prerequisite: CF
831 o instructor’s periission.

The following courses are part of the Exee-
21 Executive Construction Management
Certificate Program. They are opentonly to
students with at least two vears of practi-
cal experience in construction manage-
ment.
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CE 870 Managing and Leading in the
21st Century 2100003

Today's mega projects require the forma-
tion of large multidisciplinary teams includ-
ing engincers, constructors and [inancial,
legal and business experts. Success in this
chalienging environment requires up-to-
date and proven leadership and manage-
mient skills. Learn these skilis from two of
the nation’s premier corporate managers.
Covers the basic compoenents of manage-
ment planning organizing, directing, con-
trofling and deeision-making. Defines the
engineering and construction team and dis-
cusses leadership styles. Addresses the
management of change. external factors
that shape decisions. the development of a
personal lcadership profile and. ultimately.
2151 century leadership requirements.
Prevequisite: permission front both the fac-
ulty adviser and the Exec2l Program
Director

CE 871 Construction and the Law
204:0:0:3

Construction industry executives need not
be icgal expens. but they must be aware of
the Jegal issues afTecting their industry and
their bottom line. A Jeading construction
taw expert uses the case study method 0
lead students through the concepts of destgn
and construction law, Focuses on the inter-
face of fegal, business and technical issues
and their resolution. Includes the design and
organization of construction documents;
the legal aspects of bidding. subcontracting,
bonds. insurance, mechanic’s liens. etc.:
and the legal implications of delays. changes
and changed conditions. Alternative dispute
resolution { ADR ) methods are introduced.
Student participation and interaction is
encouraged. Prereguisite: permission from
hath the fuculty adviser aind the Exec2]
Program Director.

CE 872 How to Succeed in Construction
28:00:0:3

A former chairman and CEO of an inter-
national construction firm leads students
through the how-10' of running a suc-
cessful, large and complex construction
company. Analyzes how the industry actu-
atly works. including contractual refation-
ships with clients in all types of projects.
from design/build o privatization: the busi-
ness fundamentals of running a construc-

tion company, covering issues such as surety
and insurance; various types of construc-
tion organizations, domestic and interna-
tional; and company culture—the inner
workings of a business that can mean the
difference between success and failure.
Also. step-by-step breakdown of how to run
4 construction company: sccure business;
evaluate and estimate project costs; deal
with contractors; manage seif-perform
work; handle financial, accounting and
control issues: and deliver quality services
while saving time and money. Finally,
through case studies, focuses on applying
sound business practices to risk manage-
ment. Prerequisite: perniission from both
the faculty adviser and the Exec2] Progrum
Director.

CE 873 Infrastructure Financing
212:0:0:3

Increasingly, in infrastructure financing,
the emphasis 1s on identifying a revenue-
producing stream. Taught by investment
bankers experienced in [inancing muitibil-
iion dollar projects, this course examines
what it lakes to structure a deal from a credit
perspective, legally and financially—for both
domestic and intemational projects, exam-
ining the peculiarities and uniqueness of
our capital markets—what drives them:
how, historically, they have been accessed
to finance transportation projects; and the
dramatically changing nature of financing
these projects. In the intemational sector,
covers new and innovative financing tech-
niques. Uses recent case studies to provide
hands-on experience in applying tools and
technigues for analyzing project finance
requirements for credit evaluation, fore-
casting and enhancing the efficiency of
decision-muking. Covers use of taxable and
non-taxable bonds. Prerequisite: permis-
sion from both the faculty adviser and the
Exec2] Program Director,

CE 8§74 Infernational Engineering and
Construction 265:0:0:3

A world-renowned construction executive
who successfully led his [irm into the inter-
national marketplace gives a total overview
of the international engineering and con-
struction industry, from a historical per-
spective 10 a vision of the future. Covers
networking/marketing and partnering skilis
that are unigue to the internationai arena;
parochialism and barriers to overseas
involvement; education, R&D and tech-

nology transfer: delivery systenis such as
design-bid-build. design/build, turnkey.
BOOQ, BOT and partnering: and guidelines
for eslablishing an overseas office. As a final
project, student teams will prepare a pre-
sentation for a board of directors to justity
the establishment of an international engin-
eering of construction office in a develop-
ing country. Prerequisite: permission from
both the faculty adviser and the Exec2]
Program Director.

CE 875 Project: Employer-Focused
Residency 240003

Students can choose an employer-tocused
residency 1o replace one core or elective
course. With the help of their employers.
students identify a management or engin-
eering problem speci{ically related to the
work performed by their finms and develop
innovative management and engineering
techniques to rectify the problem. An
Exec2! facuity adviser will supervise the
project, providing guidanec. conducting
periodic review meetings and approving
the final repont. Prerequisite: perntission
Srom both the faculty adviser and the
Exec2! Program Director

CE 876 Capital Program Management/
Program Development 25:0:0:3

Drawing upon Lheir considerable expenience
in major projects with the Port Authority
of NY & NJ and the New York MTA, two
veteran industry executives will examine
capital program management and devel-
opment from the public secior point of
view. Analyzes how the public sector looks
at a project and develops it and the inter-
nal workings of an organization in deter-
mining how a project 1s sefected, funded and
managed. Explains privatization and why
it is chosen, from the public sector point of
view. Uses case studies of (hree existing pro-
jects— a resource recovery plant. a cogen-
eration project and the JFK light mil DBOM
project—ie examine various contracting
strategics. Concepts of risk allocation. fund-
ing and project finance (consolidated bonds.
special project bands), DBOM contracts
and various privatization models are
explored. Prerequisite: permission from
both the faculty adviser and the Exec2]
Program Director



CE 877 Dispute Avoidance and
Resolution 294.0:0:3

Learn about dispute avoidance and reso-
lution from a nationally recognized expent
who i both an engineer and an attorney.
Analyzes basic causes for construction dis-
putes and introduces methoeds for dispute
avoidance through proper risk allocation,
managemert and control, as well as other
technigues such as partnering. Uses the
case study method to address litigation and
provides an understanding of the process
of arbitration and other alternative dispute
resalution (ADR) methods such as nego-
tiation. mediation, mini-trials and dispute
review boards. Prerequisite: permission
[from both the faculty adviser and the
Exec2] Propran Director.

CE 878 Sirategic Construction
Management and Planning ~ 2/4:0:0:3

Strategic pianning is indispensable to
achieving supcrior management. This
course in husiness planning provides prac-
nical advice for organizing the planning
systein, acquiring and using information
and translating strategic plans into deci-
sive action. This s an invaluable resource
for top- and middle-level executives.
Prereguisite: permission from botl the fac-
alty adviser and the Exec2] Program
Directen:

CE 879 Advanced Construction Systems
2U:0:0:3

This course will cover estimation, control
of cost of construction systents, reguire-
ments of plans and specilications and cal-
culation of cost by trade crewing and
histogram development. Use of three-
dimensional computer models will be dis-
cussed. as well as time-cost trade-off
analyses using construction animation and
simulastion. Topics include: piles and pile-
driving cquipntent, concrete, masonry and
steel construction techniques. Prereguisite:
permission front both the faculy udviser
and the Exec2t Program Director.

ENVIRONMENTAL AND WATER
RESOURCE ENGINEERING

CE 722 Hydrology 20:0:0:3

Hydraulic ¢ycle. Metcorological consid-
erations. Analysis of precipitation, runoff,
unit hydrographs, flood routing and reser-
voir storage. Principles of groundwater
hydrology. Introduction to frequency analy-
sts of floods and droughts. Prerequisites:
adviser's approval and undergraduate cal-
culus and fluid mechanics.

CE 723 Groundwater Hydrology and
Pollution 21:0:0:3

Characteristics of confined and unconlined
flow of water through porous media;
groundwater and well hydraulics; guality
of groundwater; environmental influences;
groundwater pollution; management
aspects of groundwater and groundwater
modeling. Prerequisites: CL 722 or equiv-
alent or instructor’s perniission.

CE 735/736 Special Topics in Water
Resources and Hydraulic Engineering
/11 20:0:0:3

Topics in walter resources and hydraulic
engineering of current interest. Some exam-
ples include hydro-economic models, linite
difference and finite element models, syn-
thetic hydrology. desalinized and recycled
water systents and others. Topics vary with
each offcring and are disseminated prior to
the semester of otfering. Prerequisite:
instructor's permission.

CE 737 Environmental Chemistry and
Microbiology 1 200003

Introduction o the chemistry and micro-
biology of polluted and natural waters,
including applications of principles devel-
oped.

CIVIL ENGINEERING PROGRAM

CE 73% Environmental Chemistry and
Microbiology 11 2400003

Advanced topics in chemistry and micro-
biology of polluted and natural wastewater
treatment.

CE 742 Water and Wastewater
Treatment I 205:0:0:3

Physical, chemical and biological principles
involved in process destgn and treatment of
water and wastewater. Topics include aer-
ation, filtration, softening, chemnical treat-
ment, coagulation, flocculation, desalination,
taste and odor control. Co-requisite: CE
737.

CE 743 Water and Wastewater
Treatment 11 RENIR RS

Continuation of CE 742. Topics include
sedimentation, adsorption, aerobic and
anaerobic biological treatment, sludge treat-
ment and disposal. Prerequisite: CE 742,
Co-requisite: CE 739.

CE 745 Water and Wastewater
Treatment Laboratory [:2:0:3

Labaratory processes in water and waste-
water engineering, dealing with physical,
chemical and biological methods and prin-
ciples. Processes include disinfection, soft-
ening, sedimentation, oxygen transfer,
coagulation, adsorption. filtration and acr-
obic and anaerobic biclogical treatment
systems. Warburg analysis of waste. {o-
requisite: CE 743.

CE 746 Indusirial Waste Treatment
24003

Sources of indusirial wastewaters and their
treatability by physical. chemical and bio-
logical processes. Problems and solutions
involved in combining municipal and indus-
lrial waste treatment. Status of government
regulations imposed on industries in pre-
vention of water pollution.

CE 747 Analysis of Stream and Estuary
Pollution 204:0:0:3

Dispersat and decay of contaminants iniro-
duced into lakes, streams, estuaries and
oceans. Effects of poltutants on chemical
quality and ecology of receiving walers,
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CE 748 Sanitary Engineering Design
1:2:0:3

Design of water supply and wastewater
treatment systems. Topics of special inter-
est, Co-reguisite: CE 743,

Health
245:0:0:3

CE 7351 Envirgonmental
Engineering

Theory, methadology and instrumentation
associated with environmental health,
Topics include epidemiology, food vec-
tors, radiation, pest control, heating, ven-
tilation. noeise. illumination, hazards of
home and community environment and
other subjects affecting public health.

CE 752 Air Pollution 20:0:0:3
Causes ond etfects of air pollution. Methods
of sampling. Interpretation of data.
Meteorological aspects. Methods of air
pollution control.

CE 753 Hazardous/Toxic Waste
Management 205:4:0:3

Methexds in the management of hazardous/
toxic waste sites. Topics covered include
health and satety, legal aspects. contami-
nalion of the epvironment, trealment
processes. toxicology and risk assessment.

CE 754 Harzardous/Toxic Site
Management 204003

Treatment and disposal technologies tor
hirzardous wasie site remmediation. In-situ
and ex-situ processes, Physico-chemical
processes. stabilization and solidification;
binlogical processes including aerobic and
anacrobic systems for degradation and
detoxificanion; thermal processes and incin-
eration: storage. land disposal and con-
tainment. Remediation planning and
technology selection tor hazardous waste
containment and ¢lean up for typical case
studies. Decision-making framework and
technology selection will be a key course
component. The course will also involwve
vase studies and a class project.

CE 755 Environmental Toxicology
24:0:0.3

Basic concepts essential to the understand-
ing of the action of exogenous chemical
agents on biclogical systems. The course
will cover the principles of absorption and
the cffects of chemical agents on metabo-
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list. The pathways of metabolism of these
compounds and the principles of elimina-
tion from hiological systems will be dis-
cussed. Toxiceokinetics. types of toxic
respooses and the current experimental
methods of toxicity will also be discussed.
CE 756 Environmental Law  2/:(:0:3
Legad principles and 1ssues relating to envi-
ronmental faw, Historical perspectives and
case laws will be considered. The Clean
Water Act, non-point sources and water
quality laws, the Clean Air Act and s
amendments, the National Ambient Air
Quality and the National Environmental
Policy Act will be covered in this course.
The above legislation and is 1mpact on
policy and technology will also be dis-
cussed.

CE 758 Air Pollution Engincering
Control 208:0:0:3

Pollutant emissions control; analysis of
poliutant properties, concentrations and
boundary conditions; absorptive and reac-
tive recovery processes for moving and
stationary sources: formation and removal
of gascous oxides (NO, SO, CO, ete.) and
of aerosols and other particulates.
Preveguisite: adviser's approved. Also listed

under CH 752,

CE 767 Environmental
Evaluation

Impact
2.5:0000:3

An examination of legal and technical
requirements in the preparation of envi-
ronmental  impact  evaluations.
Considerations include legal and techni-
cal requirements. the procedure and the
interdisciplinary nature of the anatysis.
Topics include overall impact evaluation.
problem definition, quantification of npact,
methods used in analysis, field evaluations,
mitigations. hearing procedures and man-
agement. Practical examples and case stud-
les are vsed.

CE 770 Solid Waste Management
2000:0:3

Engineering aspects of solid waste collec-
uton. transport and disposal. including incin-
eration, sanitary landfill, composting,
recovery and reutifization. Economie eval-
vation of factors aftecting selection of dis-
posal methods.

CE 7711772 Special Topics in Environ-
mental Engineering L] 2003

Current topics tocluding nitritication in
natural #nd treated waters. hazardous and
toxic wastes, organic removal from water
supplies. water reuse. specialized aspects
of biological wastewater treatment. envi-
ronmental heatth. solids disposal and mod-
cling nutural waters and treatment sy stems.
Prevequisite: tstrucior’s permission.

GEOTECHNICAL AND GEOQENVI-

RONMENTAL ENGINEERING

CE 840 Geotechnics and Geomaterials
203

Index properties of soil. mechanical behav-
ior, shear strength, stress-strain character-
wstics, drained and undrained soil behavior,
permeability. seepage, groundwaier flow
and control. consolidation ot soils. Pre-
reguisite. undergraduate soif mechanics.

CE 841 Experimental Geotechnics and
Site Monitoring 24:0:0:3

Soil behavior characterization (shear.
strengih, flow. consolidation) using labo-
ratory testing. in-situ testing and geophys-
ical methods. Field instrumentation,
moenitoring and performance evaluation
techniques. Prereguisites: undergradite
sexl mechaiies wid foundations.

CE 842 Foundations and Ground
Improvement 208:0:00:3

Foundation engineering practice. founda-
tion rehabilitation. emerging ground
improventent technologices. Sclection and
design analysis ol appropriate ground
improveinent techniques for ditterent foun-
dation problems. Construction. monitor-
ing and pertormance evaluation. Pre-
requisites: undergraduate soi nechanics
and foundations.

CE 843 Urhan Geotechnology 2/4:0:40:3

Case histories on geotechnical design. con-
struction and rehabilitation in the urban
environment. Special construction prob-
lents and innovative solutions; unforeseen
ground conditions. performance monitor-
ing. remedial planning and implementa-
tion. geotechnical design and construction
issues from a practicing engineer’s per-
spective. Preregaisite: CE 842 o instrue-
tor's penmission.



CE 849 Environmental Geotechnics
20:0:40:3

Clay mineralogy. soil-water interaction
processes. chemical trunsport through soils,
hydraulic conductivity, diffusion and atlen-
uation mechanisms. water disposal sys-
temns. design of land tills. seepage barriers
and cut-ofT walls: geo-cnvironmental siie
characterization technigues: soil remedia-
tion techniques. Prereguisite: undergrad-
wate soif mechanios.

CE 860 Special Topies in Geotechnical
Enginecring 203

Current topics of special interest. such as
ground improvement, geotechnical carth-
quake engincering, site characterization
and remnedintion. Topics vary with each
offering and are disserninated prior 1o reg-
istration. Preveguisites: CE 840 and CE
841,

CE 866 Advanced Foundation Design
2¢:(n0:3

Advanced analysis of foundations. shallow
foundations, bearing capacily. settiement,
deep foundations. axtal and lateral loading
of piles, wave equation analysis, drilled
picrs and design and construction issues,
Prevegutisites: undereraduate soif mechain-
ies and foundations.

STRUCTURAL MATERIALS

AND ENGINEERING

CE 601 Theory of Structural Analysis
and Design 2703

Theories of structural analysis and their
relationship to design. Classical structural
mechanics. matrix procedures and numer-
icul methods of sotution. Analysis of stat-
ically indeterminate beams. frames and
trusses using force and displaceinent meth-
ods. Emphasis on clastic supports, move-
ment of supports and temperature chtects.
Prerequiisite: undergraduate structural
anelvsis.

CE 603/604 Special Topics in Structural
Analysis 1/T1 REBIRIR

Special topics of curment interest ollered s
irregular intervals by advance announce-
ment. Graduate advisers may approve
repeat registration for different topics.
Prerequisite: adviser’s upproval,

CE 606 Bridge Engincering  2/4:0:0:3

Types of bridges: geometric desizn of

bridges: construction materials and con-
struction technigues: simplificd bridge

analysis: special problens in the design of

steel and seinforeed conerete bridees: bridge
inspection policies: bridge rehabilitation
procedures: bridge management sysicins;
effects of wind and carthguakes on long-
span bridges. Preregitisites: undergradnute
strvctival anadvsis and sieel design,

CE 613 Stability of Structures 2:0:0:3

Stabihty concepts. investigation ol buckling
structural configurations composed of
beams. plates. rings and shells. Ettects of
initial geometric imperfections. load secen-
tricities and inclastic behavior, Application
of cnergy measres and aamerical tech-
niques, Prervequisite: adviser’s approval,

CE 614 Steel Structures 2700403
Compression members: elastic and inelas-
tic buckling of columns ind plates. Latera]
supported beams: torsion of open and
closed sections: warping: lateral torsional
buckling of beams: maxial bending. Plate
girders: stability of webs and flanges.
Combined bending and axial load: insta-
Mlity analysis, Design of rigid and semn-
rigid mechanisims of conmtinuous beams and
rigid framnes. Blastic/plastic design criteria.
Preveguisite: undergraduate sicel design.

CE 616 Finite Element Methods
RUN NI

Derivation of clement stiffiess matrices.
Construction of general stitthess matrices
in globat coordinates. Application to prob-
lems in planc stress. plane straim. plates
and shells under vartous loads, Emphasis
on computer applications, Prerequisite:
adviser’s approvad,

CE 625 Structural Dyvnamics 2700043

Dynmie respanse of single degree of fice-
dom systems, Theory of vibiation of Ninite
degree of freedom systems, Influcnee coet-
ficient method. Analytical wd numerical
solution of dynamic response problems,
Nonlinear analysis of single degree of lree-
dom systems. Emphasis on computer analy-
sis of large complex systems, Prevegirisite;
achiser s approvad. Also listed as ME 1.
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CE 641 Reinforced Concrete Structures
2440003

Clitnsate strength of reinforeed conerete
members. Biaxaal bending and slender
effects of reinforced concrete columns,
Linmt design. redistribution of mements.
Design of slabs using yield line theory.
Dieep beams and shear walls, Analysis and
design for torsion. Prereguisite: ander-
graduare reinforced conerete desizn,

CE 643 Prestessed Concrete 24040403
Principles and materiads for prestressed
conwrele. Flexural strength of presiressed
members. [Design of pre-tensioned and
post-tensioned beams. columms and stabs,
Effect of short-term and long-term defor-
mations, Analysis and design of prestressed
concTete structures. Prevegnisite! tider-
wraduaie reinforeed conerete design.

CE 651 Condition Assessment of
Infrastructure Components  2:4:0:0).3

Overview of the condition assessment off
structures {or the purpose of determining
safety and useful life, planning preventative
maintenance, rehabilitation and retro-fitting
and adaptive re-use. Mechanical proper-
ties. eritical characteristics. common deflecis
and effective condition assessment proce-
dures tor conerete. steek, masonny and wood
structures, Non-destructive esting tech-
mgues. Current codes, standards and indus-
ry praciices. Prerequisites: undereraditene
or graduate conrses in engineering mle-
riels, steel design and reinforced comerete
design,

CE 653 Investigation of Structural/
Construction Failures BENTRIN

Review of significant Tailures. (herview of
civil engineering design and construction
practices. ethical standards and legal posi-
TOBS BeCessary 10 forensic engncering.
Process of evaluating structurad defects und
falures while n construction and while in
service. Roles activities and conduct of
the forensic consuliont and expert witiess,
Student project reports on actual failure or
nen-performance cases required. Prereg-
uisites: undergradaate or grediate courses
i engineering materials, steel desien and
reinforced conerete design.
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CE 6535 Earthquake Engineering
254:000:3

Engincering scismology. strong ground
motion., carthquake magnitude, intensity
and frequency. Structural response and
seisimic damage. clastic and inelastic static
and dynamic modeling, Rarthquake load
analvsis. imeluding response specira, not-
mial mode and direet integration techmques.
Scismic design principles applicd to build-
ing structures and speciat facilitics. Code
provisions for carthquakes, Local site effects
and design ground motions, liguefaction
potential. soil improvement for remediation
of scisnvic hazards. Sceismie rehabilitation
strategies for buildings. Prerequisite: CE
623 or equivalent.

CE 782 Forensic Engineering 24:0:0:3

Focuses on the direct application of engin-
gering principles to the proper performnance
of civil engineering structures. Emphasizes
lessons learned by analyzing structural tail-
ures and resulting outstanding practicing
professional engineers,

GUIDED STUDIES AND
RESEARCH
CE 901 Readings in Civil Engineering

3 ity each

Individual study of selected literature in
civil engineering uader the guidance of a
faculty adviser. Acceplable written report
or suctcessful completion of an examination
is required. Only onre registration permit-
ted. exeept with the permission of the
department head. Prerequisite: instrucior’s
pernission,
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CE 996 Project for the MS in Civil
Enginecring 3 units

Analytical. design or experimental stud-
1es in civil engineering under the guidance
of a faculty adviser and fotlowing depart-
mental guidelines. A written report is
required. Prerequisites: degree status and
project adviser's approval,

CE 997 Thesis for the MS in Civil
Engineering 3 units each

Original investigation or design in the stu-
dent’s principal field of study prepared
under close supervision ot a taculty adviser.
Candidates must successtully defend the-
ses orally. Registration for a minimum of
6 units is required, Prerequisites: degree sta-
tus and thesis adviser's approval.

CE 999 Dissertation for the PhD in Civil
Engineering 3 units each

Independent original investigation demon-
struting creativity and scholarship worthy
of publication in a recognized engineer-
ing journal. Candidates must successtully
defend dissertations orally. Registration
for a minimum of 30 units is required prior
to the defense. Registration must be con-
tinuous {excluding summer scmesters),
unfess a formal leave of absence 1s requested
and approved. Registration for 3-18 units
per semester is permnitted. In the final semes-
ter of work, registration for % unit is per-
mitted with the approval of the department
head. Prereguisites: degree status, suc-
cessful completion of doctoral gqualifying
examingiions and appraovad of the disser-
tation udviser.

ADDITIONAL COURSE GIVEN

INFREQUENTLY (LESS THAN

ONCE EVERY OTHER YEAR)*

CE 605 Plate and Shell Struciures {ST-A.D)

CE 61 Computer Methods of Struciural Analy~is
(5T-A)

CE 611 Limit Analysis of Stroctures (ST-A)

CE 617 Introduction k Maodern Concepts of
Structural Safety (ST OM-T)

CE 621 Advanced Mechanics of Materials
(51-AM)

CE 626 Applied Structural Dynamics (ST-A L

CE 632 Piping System Analysis and Design
{(EN-AD)

CE 645 Fracwure Mechanics-Muodeling and
Design (ST-A.D)

CE 712 Water Resource Projects (EN-D)

CE 715 Open Channel Hydraolics (EN-A)

CE 724 Advanced Groondwater Hydrawlies and
Pollution {(EN-A[D.T)

CE 725 Water Resources Mathematical Modeling
(BN A

CE 726 Computer Applications in Waler
Resaurces (EN-A T

CE 727 Urban Hydrolopy (EN-A D)

CE 728 Optimization Methods in Waier
Resources (EN-AIh

CE 788 Analysis of Uncenainty in Civil
Ungineering (CMLEN.GT.ST-A)

CE 798 Fire Protection Engineering
(CM-ADN

CE 79! Infrastructure Systems Analysis iCM-A)

Ct: 797 Flexible and Rigid Pavements (ST-0)

CE 820 Project Management (CM-P)

CE 862 Physical and Chemical Sail Behavior
{(GT-M)

CE 864 Slope Stabilily and Earth Retaining
Siructures (GT-IT)

CFE 868 Soil Dynamics and Scisimic Refitting
(GT-ADy

CE 869 Rowk Mechanics and Underground
Structures (GT-AD}

*Centerse deseripitons are not included in this catalog.

Studenrs should considt with their adviser for specific

information concerning the offering wnd content of
these couries.



CIVIL ENGINEERING PROGRAM

Typical Course of Study for the
Bachelor of Science in Civil Engineering

FRESHMAN YEAR
Fall Semester Hours/Week Spring Semester Hours/Week
Course No.  Course Title Class Lab Rec. Cr Course No.  Course Title Class Lab Rec. (v,
MaA  HH2  Caleulus TAT (# semester) 4 v] (3 2 MA 112 Caleulus [TA 1Y semester) 4 0 {} 2
MaA 1G22 Caleulus [B (2 semester) E| { 4 2 MA - T122 Caleulos 1IB 14 semester) 4 ) 0 2
C™M 1004 General Chenisiry 3 2 i 1 PH 1904 Iatrodwerory Physics [ 4 s 1 4
EN  IGid  Wnong & Humanitics I° 4 {3 o A EN  12{d Writing & Humanities 11 1 ) g 4
EG 1004 Into. Engineering & Design® 3 2 4 CS 114 Intro Prog. & Problem Solving® 3 3 LIS
SLo 1010 Freshman Seminar i i g 0 16
16
SOPHOMORE YEAR
Fall Semester Spring Semester
MA 2002 Linear Algebra l (¥ semester)  d 0 4] 2 MA S 21120 Mt Calcuius A (X semester) 4 } i) 2
MA 2132 Oedinary Diff. Fgu. (% semester) 4 i} 4] 2 MA O 2122 Mhiti. Calenius B (¥ semester) 4 [} W 2
HI 2104 Maodern World History 4 & 0 4 CE 2214 Fluid Mechanics & Hydragiies 3% 1 4 d
PH 2004  Introductory Physics I 1 14 | 4 CE 2124 Mechanics of Materials RV O
CE 2114 Statics & Dynamics 3 0 ! 4 HU/SS Elective! 4 o0 3
16 6
JUNIOR YEAR
Fall Semester Spring Semester
MA 2212 Data Analysis [O% scmester) 4 & 4 2 CE 314 Swuctural Design 3 3 0 3
MA 2222 Data Analysis H (4 semicstery i} 4] 2 CE 3154 Geotechnical Engineering 3 3 0o 4
CE 312 Cuwil Eng. Practice (¥ semestery | 3 0 2 HUYSS Llectve? 4 4] 0o 4
CE 3222 Inwo. Eoviron, Eng, G4 semesteny 1 1. 0 2 Sequence Elective IP 4
CE 3134 Stroctoral Analysis 4 {) ! 3 16
HU/SS Electine? 4 0 {) +
16
SENIOR YEAR
Fall Semester Spring Semester
CE 4232 Eavironmental Lag. (¥ semesier} s {) [ CE 4312 Geo Design Hwys, (8 semesiery 14 1% 0 2
CE 4242 Waler Resources Bng. (Asemesten) iy O i 2 CE 4162 Swucioral Materials (Asemesten) 14 U5 0 2
CE 4812 Besign Project [ s 0 i 2 CE 4413 Construction Management 3 0 ¢ 3
CE Elective | 3 CE 4823 Design Project 1l 2 0 3 3
Sequence Elective 11 4 CE Elective 1 3
Technical Eiective 3 CE Elcctive 1l 3
” Rt . .
Total credits required for graduation: 128
1. Students whoe are placed by examination of by an adviser ino MA (902, 4. Approved HUISS electives are courses with the following prefixes: AH,
MA Y12 or MA 0922 must deder registraiion for MA 1012, AN ECEXN HIL MU PL and PS. Twa conrses miust be from Level 1
. o o . Hlective courses in dilferent disciplines and one Tront Level 1T Elective
2. Students whe are placed by examination of by an adviser into EN O8O or r—

EN 100 must subseguently register for EN 1034, rather than BN 1013
. . S0 A listof approved Sequence Electives is avaitable from the departinent.
3EG 100 and CS 1114 may be interchanged by semesier.
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CIVIL ENGINEERING PROGRAM

COURSE

NO.

CE 681
CE 666
CE 613
CE6id

CL 625
CE 61
CE 643
CE 651
CE 653

CE 722
CE 723
CF 737
CE 739
CE 742
CE 743
CE 747
CLE 752
CE 753
CE 754
CE 770
CE 781
CE 782
CE 743
CE 796
CEBIA

CL: 825

CE 827
CE 828
CE 829
CE %36
CE 831
CE 832
CL #4¢)
CE 841
CLi 842

CL 849
CE 866
CE 870G

CL $72

CE 875
CE 876
CE 877
CE 878
CL 879

CE6le |

“Reinforced Concrete Structuzes

CE 655

CE8l4

CE 826

CE 843

CE§71

CE¥73
CE 874

' Dlspute Avoidance and Resolution'

Graduate Courses in Civil Engineering by Specialty and Skill Area

SKILL
COURSE TITLE o AREA SPECIALTY AREA
s S

Theory of Structural Analysis and Design

Bridge Engincering o
Stability of Slruuurcs_ h T
Steel Structures

Finite Llement Methods
Structural Dynamics

|
i

o> ol

i
!

Pre-stressed Concrete
Ciihdiimn Assessment
Structural/Construction Faitures

Larthquake Engineering

Hydrology

Groundwater Hydrology and Pollution
Environmental Chemistry and Microbiology 1
Environmental Chemistry and Microbiology 11

Water and Wastewater Treatinent

Water and Wastewater Treatment i1
Analysis of Stream and Extuary Poilutmn

Air Pollution

Hazardous/ Toxic Waste Mandgemcm

Site Remediation

Solid Waste '\/'[dn.xgcn-lén_[m )

Infrastructure Planning, anmeermg g and 1 Economics
Forensic S(FIILllli;:i-]_G]_‘;li‘.CCﬂn(' T A TTTE T E
Infrasiructure Rehabilifation: Practical Approach N AT E I
Pavement Design and Aﬂﬂl)\l\ o AD T 1 E
Advanced Highway and Construction Management [ T I N
Infrastructure Management Sysiems

Project Management for Lonstruc.tion
Construction Lo(tnﬁﬂind{cs T
Contracts and Specifications

Risk Analysis

Construction Operations . Analysis

Information Systems in Project Management
Engineering for Copstruction [T T
Lngineering for Constraction T

Geotechnics and Geomaterials

prcrmu.mdl ‘Geotechnics and Site Monnoring

Foundations and Ground Imprmemem
Urban Geotechnolugy T
Envitenmental Ge()leah:liéé;__
Advanced Eoundation Design
Managing and Leading in the e 2151 Century'
Construction and the Law!

How w Succeed m Construction'
Infrastructure Financing!
{nternanonal Pﬁuril.ermg and Con‘;tructmn'
Project: Employer-Focused Residency!

C.lpiml Program Management/Project Development!

l_
mmim o T mm

A !

i
Fale
™

N

ooz >

MRmE o

=z
-

[Ti‘:TJR‘!

©. T O P >

s
m

o=

Ooidzizo~-A RS

v iiw)

lglom % v wow v

M| m

LU TP?

I

Strategic Construction Manaoemem and Pldl’lﬂiﬂg'
dvdnwd Comstruction Sy\icms

mmmmmém‘mm

1. Pant of the Exec 21 Program. Courses have special admission requirements (see course descriptions).
2. Depends upon subject of the project assignment.

M = construction management, EN = environmental and water resource engineering. GT = geotechnical and gec-environmental cngineering,
ST = structural materials and engineering, R = required in speciaity area. E = elective in speciaity area, A = analysis. D = design, M = maicrials and
inonituring. T = technologles and processes, P = project management
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COMPUTER ENGINEERING PROGRAM

The Department of Electrical and Computer
Engincering offers 1 Computer Engineering
Program for the deprees Bachelor of Science
and Masier of Science. The BS program in
Computer Engineering 15 adniinistered in
cooperation with the Department of
Caomputer and Tnformation Science,

COMPUTER ENGINEERING
PROFESSION

As the use of digital computers became
pervasive m all branches of hurnan endeuv-
ors. the discipiine of computer engineering
developed to encompass the work of design-
ing computers and devising ways to usc
them to improve the efficiency and quality
of almost ull activities in business, indus-
try, government. education and enterntain-
ment. Computer engincering draws heavily
on electrical engineering topics. including
electronic circuit design and unalysis of
physical communication and control sys-
tems: and on computer science topics.
including logic design. system architee-
ture., computer software and algorithms.
Computer Engincering is a rapidly grow-
ing profession and computer engineers arc
in the midst of exciting times with unlim-
ited opportunitics in all walks of life. For
instance. computer engineers interact with
and design large supercomputers as well as
the uhiquitous personal and portabie com-
puters. Furthennore, computer engineers
play & key role in networking computers
with other computers and intelligent
devices. Computer engincers are also
mvolved in projects as varied as designing
specialized computer hardware to recon-
struct the human genome o monitoring
and controlling industriaf plants and the
environment, computer graphics. robotics
and the design of biomedical devices and
compuiter networks. Finally, computer engi-
neers design and develop hardware and
embedded software-hardware systems.
The Computer Engincering Program
provides an outstanding and up-to-date
cducation in compuler systems with an
cmphasis on both hardware and software.
To achieve this goal. the department incor-
porates into the educational expericnce the
latest trends in the sarkeiplace and in tech-

nology. combining traditional disciplines of
clectronics. communications, contre! and
computer programming with newer courses
such as Encryption, Circuit Design, Paralled
Machines, Image Processing. Java
Programming, Wircless Networks, Local
Area Networks and ASIC (Applications
Specific Integrated Circuity and VLSI (Very
Large-Scale Integrated).

A strong design faculty has been devel-
oped through sponsored research programs,
many of which arc coordinated in
Polytechnic’s Center for Advanced
Technology in Telecomnunications (CATT).

Additional infermation about computer
engineering carcers can be found online at
www.icec.orgforganizationsfeab/stoanca-
reers/sloancareers hini.

UNDERGRADUATE PROGRAM

The Bachelor of Science program in
Computer Engincering gives students a
broad-based background in computer
engincering, preparing them for immediate
employment in industry and government or
for graduate study.

GOALS AND OBIECTIVES

The undergraduate program achieves the

following objectives lor students;

+ Instlls in themn a broad-based under-
standing of the fundamental technical
subject arcas associated with computer
engineering

* Requires thern o achieve technical depth
in at least one arca of specialization and
allows them to take electives in other
areas

+ Develops their problem-solving skills
with modeling, analysis, design and com-
puter simulation as tools

« Provides themn with a broad educational
component that complements the tech-
nical content of the computer engineer-
ing discipline. including multidiseiplinary
expenence, humanistic and soctetal issues
and communication skills

The BS program includes analysis and
design courses in the major areas of com-
puter engineering that build on fundamen-
tal courses in mathematics amd scicnee.

Many of the computer engineering courses
include hands-on laboratory components. A
varicty of electives are available to under-
graduates to provide depth and speciafiza-
tion, many in commercially viable areas
such as local area networks, data bases.
embedded control systems, image pro-
cessing and archiving and privacy/security.

Since most current enpineering design is
computer facilitated. the department
includes computer-aided design (CAD)
programs in many undergraduate courses
to emphasize possibilities for large-scale
design, corrections for unmodelled com-
plexities, trade-offs among performance
criteria and rcal-time simufations. The
senior design project challenges each stu-
dent to integrate analytical and design con-
cepts from earlicr courses to design a device
or system to meet specified performance
requircments.

The program recognizes that communi-
cation and interpersonal skills are essential
to a successful career in any profession.
Students in the program are required to
take courses in history, writing and litera-
turc, as well as elective courses in the arcas
of humanities and social sciences. Those
skitls are also developed in team projects
in design courses.

The Computer Engineering Program
keeps abreast of market changes through the
CATT Industrial Afhiiates Program. hinng
of professors and part-time adjunct teach-
crs who have industrial experience. fre-
quent contacts with alumpi, review of
professional journals and encouraging fac-
uity to work in industry part-time or while
on sabbatical. Where possible, classroom
work challenges students to apply their
knowledge to current design situations.

Industry’s need for the systems approach
in engineenng is also reflecied in the cur-
riculum through senior projects in arcas
such as control and robotics, advanced
hardware design. imaging and embedded
controller. The economic aspects of engin-
eering are addressed by allowing under-
graduates 1o choose electives such as
macro/micro econoemics, organizational
behavior and management process. Cost
evaluation is required in the design projects
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COMPUTER ENGINEERING PROGRAM

for EG 1004 Introduction o Engineering
Design. Senior projects emphasize time
management and planning,

Exceptionad undergraduaie students are
given the opportunity for advanced study
i two programs: {1} the BS/MS Honors
Program. which requires students o work
on a research project cquivalent o 6 or 9
credits hours, andd (23 the summer junior
research internship program, which allows
urdereraduates o work on research projects
with graduate students and their advisers.

Up-to-date formation aboul program
requirements, course olferings, sentor pro-
ject topics and research projects is avatlable
online from the Department of Electrical
and  Computer  Engineering  at
www.ece.polyv.edu.

UNDERGRADUATE

DEGREE REQUIREMENTS

The BS program in Computer Engincering
gives students broad-based preparation for
A carcer in compuier engineering n any of
its specialization and readies them for
immediate employment in industry, busi-
ness and governmment. or for further grad-
uate education, ‘The program is accredited
by the Accreditation Board for Engincering
and Technology {ABET ).

The tabie at the end of this section out-
lining the Typical Course of Study tor a BS
shows a typical semester-by-semester pro-
gram for students who enter as freshnen in
tall 2000 or luter. The notes identified by
supersenpt nwmbers are an essential part of
the table. Students are responsible for mak-
ing themsehes aware of changes that might
be made in this program after the publica-
tion date of this catalog. Those changes
are posted outside the depantment’s advis-
ing offices and on the department’s Web
page. (Students who started their studies
betore fail 2000 should consult the previ-
ous edition of this catalog or the depart-
ment’s Web page tor program and course
requirements applicable 1o them.)

CONCENTRATIONS FOR THE BS
IN COMPLTER ENGINEERING
Each BS student in compuier engineering
is reguired o take two elective courses that
are associated with a specitied concentra-
tion arca. Students may enrich the quality
of a concentration by taking additional
clectives in related areas and/or doing a
senior praject on a topic in the concentra-
tion area. Students should also note that
sOTe concentration courses have other elec-
tive courses as prereqisites. Students who
plan o eoroil in the MS Electrical
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Engineering Program should include EE
3054 as an elective n the BS program. A
2.7 GPA or better is required to take 6XX-
level graduate courses.

The following list shows possible con-
centration arcas and course groupings.
Students should consult departmental post-
ing and its Weh page for up-to-date infor-
mation on concentrations.

Computer Architecture

C5 3254 intro o Parallel & Dhstriboted Syvsleims

CS 342 Alponthins for Parallel & Distributed Systems
CS o613 Compuler Architecture 1

CS 618 Fault Toderan Computers

¥icrocontroller and Embedded Systems
EE TS Digital Electronics

CS 613 Computer Architecture [

EL 348 Embedded Syswems

EL 644  Digital System Testing

Integrated Circuit Design

EE 1S Ingial Electranies

EL 547 VESICiecunt Desizgn

EL&H VLS Svstem & Architecture

Control and Rohaotics

EE 3359 Signals and Syslemis
EE 106 leedbuck Sysiems
EI.522 Sensor Bascd Robotivs
EL 548  Einbedded Sysiems

Software Engineering

CS 4513 Sottware Engineenng

C8 3234 Daka Base Syswemw

CS 391 Java Progromming & Web Design
CS IS Java Programming

Data Communications

EE 3054 Signals & Systems

EE 116 Communication Elecronics

EE 34M Commumication Theon

EE 136 Communication Networks

EL 337 Tocal Arca Networks

EL 930 Wireless Communication 1 aborory

EL 514 Muitiimedia Laborasory

EL S Wireless Personal Communication Systeins
CS 681 Lnformation. Priviey & Securty

Artificial Intelligence

CSafl Amibcial Imelligence |

CS 62 Arihcial Imelligence Tl

CS a6 Computer Vision & Scene Analysis
TS ans  Lxpen Syslems

CSon7  Newral Nevwork Computing

SENIOR DESIGN PROJECT

The two-semester Sentor Design Project
allows students to focus on an application
area of computer engineering. In the first
semester students choose to concentrate in
either the hardware or software aspect of
computer engineering. They develop skills
using specialized laboratory equipment
and computer design packages, are intro-
duced 10 techniyues tor planning projects
and making effective presentations. and
they leorn 1o balance design requirements

such as performance. safety. rehability and
cost-cffectivencss.

In the final semester. students design,
build or simulate und test o device oF sys-
tem 1o meet preseribed engineering spuec-
ifications.

Informal and formal writien and public
oral presentations help prepare studenis
tor professional careers. Design project
students frequently work in groups or pairs
to develop interaction skills essentiad to
soad engineering.

GRADUATION REQUIREMENTS
The University requires a 243 GPA in al
courses taken and specities other general
requirements in the section “University
Degree Requirements.” which describes
the core curricnlum tor all engineering
majors, including placement proceduores
in writing, mathematics and progranuming:
course credits by transter and advanced
placement: and credit by examination.
To graduate. students must {1 have a C-
grade or better in CS 11140 1124, 2134
and 2204 and in EE 2004 and (23 have a
technical GPA of 2.8 based on all courses
prefixed EE, €8 or EL. Seniors may elect
graduate courses tabeled EL 5XX, but not
CS 5XX. To enroll in other graduate
courses, serions must have 2 2.7 GPA or bet-
ter in related courses and adviser approval,
Students are expected o meet the degree
requirements in effect at the time when
they first enrolled 1 a Polytechnic pro-
gram. Those requirements apply as long as
a student remains in good standing and
less than eight years have elupsed since
cntering the program. The period for
unchanged requirements is proportionately
tess [or a transfer student. {Students who
started their undergraduate studies betore
fall 2000 should consuli the previous edi-
tion of this catalog tor program and course
requirements applicable to them.)

GOOD STANDING, PROBATION
AND DISQUALIFICATION

Students who fuil to meet University GPA
requirements or other conditions of ade-
guate progress toward completing a degree
are put on probation. {Sce the “General
University Requirements” section in this
catalog for more details.y Students on pro-
bation may not register for courses in one
semester until grades are available from
their previous semester's courses. and they
arc limited 1o a reduced number of credits
pur semester. Students who improve their
academic performance are removed from
probation and returned 1o eood standing.



Continued poor academic performance can
icad to final probation and. evenluaily, dis-
qualification from the University.

To remain in good standing tn the
Undergruduate Computer Engineering
Program. students must (1 maintain, erm-
by-term and cumulatively, o technical GIPA
tbased on EE. EL and CS courses) and 2
University GPA of at least 2.0: (2) fail no

courses: 135 carn o C- or hetter in each of

the tive courses specilicd above: (4) fulfill
all course pre~feo-requisites: and () remove

any incomplete [ grades within 30 days of

the last day of final exams. Occasionally an
adviser may perntit a third enroliment in a
course for which a (- grade is required. In
such cases. the student imust carn a C or bet-
ter in that course. Students facing ditticul-
ties, whether educational or personal, should
consult their instructor or a departmental
adviser at the carliest possible tine. Students
whao do not meet program conditions are
placed on departinental probation.

Probation conditions nuy require stu-
dents to (1) repeat courses, inciuding
courses where they recetved transfer eredit
and courses where they recetved a C erade
or less at Polytechnic: (2) specity their
credit load and permissible withdrawals: or
{3) 1ake other remedial programs. Students
who do not meet departmental probation
requirements. farl twice to ean the required
grade in any one course or do not conform
to the University Student Code of Practice
are subject to being disqualified from work-
ing toward a bachelors in computer engin-
cering or taking any further computer
engineering courses. Actions taken depend
on individual cases. Students who are dis-
qualified may appeal in writing. Students
may also apply for readmission afier two
terms (tall. spring or summer} have passed
if they show evidence of an improved
chance of success.

DUAL UNDERGRADUATE MAJORS
With departmental permission. students
may eam a single bachelor’s degree in clee-
trical and compuier engineering, This
degree reguires a total 142 credits vather
than the usual 128 required for individual
bachelor’s degrees.

PART-TIME

UNDERGRADUATE STUDY

In order to accommodaie the need of some
students W complete part of their studies on
a part-time hasis, some basic courses are
offered in the cvening (starting at 6PM or
lakery. However, part-time students will

have 1o take most ot their courses during the
day to complete their degree. Fubl-time and
part-time studenis are suhject 1o the same
acutdemic standards. Transter between fuli-
tinie and part-tine skius 1 possible aany
Hime.

TRANSFER STUBENTS

Transfer credits Tor courses taken at other
schools are based on evaluation of content
and level Students completing the same
proeram ol another school, but in ditferent
years. . receive dillerent amounts of
transfer credits, They should comseli with
a computer engiecring undergraduate
adviser for current wformation,

Transfoer students must arrive and present
their records Tor evaluation o least one
week before the regular registration period
of their first semester at Polytechnic.
Transfer credits are awarded onily for
conrses completed with C grades or betier.

Qualilicd students from two-vear pre-
engineering programs. such as those at lib-
eral arts and community colleges, may
Fullill the requireinents for the BS in
Computer Engineering in two additional
VeI, SINCe pre-engineeting Programs vary.
a prescribed program is not possthle; con-
sequently, students should consult with an

undergradunie adviser ot the beginning off

their pre-engineering program.

Cirnduates of technology programs may
be able (o fulfiil the requirements Tor the BS
in Compuier Engineering i two to thiee
and a half years. depending on the scope
and level of their previous cducation, They
should consult with an undergraduate
adviser for details,

THE BS/MS ACCELERATED
HONORS PROGRAM

The BS/MS Accelerated Honors Prograim
feads o the simultancous awarding of a
bachetor’s and master™s degree. Depending
on the student s prepuration and objective.
the two degrees may be completed inas few
as four vears of study. Each prosram is
individually desizned in cooperation with
the departmental BS/MS Accelerated
Honors Program adviser 1o allow varied
transter and AP credirs, co-op program
participation. professional summer jobs
and other goals consistent with the Honors
program.

Possible BS/MS combinations include o
BS in Computer Bngincering with an MS
in Computer Engincering, Computer
Science, Electrical Engincering or
Telecommumcations hetworks.

COMPUTER ENGINEERING PROGRAM

Incoming freshivien with superior admis-
sions guadilications are ins ited o participaie
in the Aceelermied Honors Program. Laer
admission may be considered after stu-
dents compicie no more than one voar at
Polviechnic, Students miust compleie 16
to 20 credits cach semesier. maintain a 3.5
GPA overadl and technieal iwverage. partic-
ularly in key courses. and display a record
free of cowrse repetitions wwd withdrawals,

The required courses for the two degrees
include Wl courses required Tor the mdi-
viduat BS and MS degrees. except lor the
sentor Design Project T and all curriculum
footnoies apply. Reguired credits are the
sun of the eredits for the e degrees nuiies
the 3 ciedits ot senior Design Project 11
Student 1 ihis program must voinplete a
Masters Thesis (generally optional Tor
other MS <tudenisy.

Acceleraiion way be achieved through
suminer course work. extra course loads,
carehul course sequencing or eredit by
examuaiion. Students may also achiove
aceeleration through advanced placement
credit in such courses as caleufus, comi-
priter scicnee or physics,

GUIDANCE FOR
UNDERGRADUATE STUDENTS
Instructors provide help for students in
their courses during hours posted on their
doors or by appointment. Stodents taking
praject or thesis courses work closely with
faculty project advasers, Computer engin-
cering advisess are ghad 10 advise on courses
and program adjustments resulting from
acadeic needs or personal problems,

The Office of Special Services sponsors
i peer tatoring program. The Learning
Center provides drop-in tutoring in math-
ematics and physies. Personalized carcer
counseling is available.

SO0 Freshian Scminar introduces
students o Polyviechnic and its corricula,
Fellow students wre an exeellent source of
advice on adjusting (o the University envi-
ronnient and the demands of an engineer-
ing progran. Incddition to mecting students
in class, students are urged o nweet stu-
dents who can provide experienced advice
by joming clubs such ax the stedent branch
of the Institute for Electrical und Electronics
Engincers (AEEEY professional sucicts.,
Association tor Compuating Machiniers
(ACM) or religious or ethime clubs,

Students are advised o meet with otlwer
students o study and to do homework. In
this way they benefit both Trom explanations
provided by others and by the deeper under-
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standing they get when they explain a con-
cept or technigue 1o someone else.

INFORMATION

Undergraduate advising information is
available on the Department of Tiectrical
and Computer Engineering’s Web page.
www.ece. poly.edu. Students should consult
thut page tor further detals on honors. pro-
bation, approsed electives. projects, elective
concentrations, course olferings. senior
project topies and other matters of interest.
Curriculum and prerequisite chunges, new
corrses. speeial sections and other last
minuie apnouncements are afso posted on
the bulicun boards outside the Office of
Clectrical and Computer Engineering
Advising. All students are responsible for
keeping informed about the latest proce-
dures and regulations,

Descriptions of undergraduate clectri-
cal engineering und compuier scicnce
courses used in the Computer Engineering
Program are located in those programs’
sections of this catalog.

GRADUATE PROGRAM

The Master of Science program in
Computer Engineering cducates profes-
sionals i compuier engineering hy offer-
ing graduate courses that meet the current
and projecied needs of industry and gov-
eriment in the metropolitan New York
ared. The program promotes compuier
engineering through basic and applied
research camied out by faculty and stu-
dents in coltaboration with industry and
SOVEFTINCIE dgeneies.

Polvtechme's MS program in Computer
Engineering targets two impostant necds:
(Dyos aterminal degree for students intend-
ing to round out their education and seek
criploynikent and (2} as the tools and back-
ground necessary (o camy out self-directed
research for students planning a PhD.
Outstanding students should apply lor
financial wid in the form of research tel-
fowships, teaching fellowships or partal
tuition renission. Students wishing W con-
tinue sraduate study toward a PhD in
Computer Engincering may do so i the
Electrical Engineering Program.

The electrical engineering and computer
scienee tacudiv's research and teaching
Hiterests in computer engineering include
computer networks. Y1.81 design and CAD,
verification and testing of VLS systems,
embedded systems design and computer
architectures. The MS in Computer

Enginecring focuses on the pnnciples and
concepts underlying the design and inte-
gration of hardware and software compo-
nents and systems.

The needs of modern society for sophis-
ticated and efficient elccronically contolled
systems and devices is increasing expo-
nentially. Advanced studies in computer
cngineering provide a nceded bridge
between the University and industry. The
Department of Electrical und Computer
Engincering is commiited to developing
and admimstragng a top-notch academic and
rescarch prograi in compulter engineering
with strong focus on teleconumunications,
computer networks and microelectronics.

GOALS AND OBJECTIVES

The MS progrant in Computer Engineering

prepares graduates 1o practice computer-

engineering profession at an advanced level.
The program’s specitic goals and objee-

tives provides students with the following:

+ The opportunity o specialize in one of
the printry subdisciplines of computer
engineering (VLSI, High Speed
Networking, ete.), or to achieve breadth
across a number of the subdisciplines

* Analysis and design knowledge neces-
sary to design general purpose as well
as specialized. application-specific com-
puter hardware

» The knowledge and skills to design
embedded software-bardware systems

»  Exposure to state-of-the-art computer
engineering technigues and technolo-
gies such as new computer architec-
tures and design styles

» A basis for continued litelong fearning
in the computer engineering profession

ADMISSION REQUIREMENTS

Admission to the MS program requires a
bachelor’s degree in computer enginect-
ing. electrical engineering or computer s¢i-
ence fron: an aceredited institution. Students
not meeting these rcquirements are con-
stdered for admission on an individual basis
and may be admitted subject to the com-
pletion of appropriate courses to remoeve any
deficiencies in preparation. Topics in which
deficiencies must be removed include logic
circuits design, state analysis and synthe-
sis techniques, computer architecture, data
structures and algorithms and C or C++ pro-
granmming.

DEGREE REQUIREMENTS

To satisfy the requirements for a MS degree,
students must complete a total of 36 units
as described below. Of these, at least 21
units should be EL units and % units shouid
be CS units. (Please note: tormal course
numbers have not been assigned to pro-
posed future courses).

GROUP 1: Core courses
EL 536 Prnciples of Communication MNetworks
EL 349 Advanced Hordware Design (VITL)
S 613 Compuier Architecture 1
S units

GROUP 2: Two one-year sequences
6-12 units

GROUP 3: Approved clectives are chosen
with adviser approval from graduate offer-
ings in EL, CS§ and, occasionally, pertinent
courscs from other departments. With
adviser approval, students may select other
groups of individual courses provided they
relate to the various facets of computer
engineering,

[2-15 umits

GROUP 4: Students must take 2 project
that relates to the computer engineering
discipline and is approved by an adviser.

3 units
Minimum Total: 36 units
Thesis option: A 9-unit thesis may be
selected and used to replace: (1) either a
one-year sequence from Group 2 or two
electives from Group 3 and (2) the 3-unit
project ELL 995 from Group 4.

A grade of B is required ir all graduate
courses taken at Polytechnic, except those
used for the undergraduate degree. No nore
than 9 ot 36 units may be taken outside
Polylechnie. Also, such units are not used
in computing the GPA.

A grade of B ig also required in the
courses taken to satisly groups 1 and 2
above. These courses must all be taken at
Polytechnic. If some of these courses are
excused because they were taken as part of
an undergraduate program or were awarded
transfer units, substitute courses approved
by the adviser are used in calculating this
average. In any case, atotal of 36 units are
required for the degree.



Students should consult the Department
of Electrical and Computer Engineering
Crraduate Shudent Mamad (www.ece.poly.cdu}
for more detailed rules and procedures,
including student status, transfer units, rec-
ommended electives and one-year
sequences, current areas of rescarch and dis-
quahfication for fow grades.

REPRESENTATIVE MS IN
COMPLTER ENGINEERING
SEQULENCES

Three representative MS sequences are
outlined below. The first sequence focuses
on VLS] and CADD; the second sequence
focuses on high-speed networking and
VLSI: the third sequence focuses on embed-
ded systems.

M4 in Computer Engineering (focus on VLS,
CAD)

EL 536 Principles of Communication Netwurks

EL 547 Introduction w VLLSI

EL 649 Digival VST System Tesung

EL 549 Advanced Compater Hardware Design
{VHI2.y

EL 645 VHDL bascd Behavioral Svithesis

EL Advanved Hudware Design Lab ( VHIL
+ FPGA)

EL ¢y VLSICAD

CS6h3  Algorithmis

CSaia  Software bagineering [

CS 613 Computer Architecture

CS618  Faul-Toleram Computers

EL Y995 Project

MS in Computer Engineering {fxcus on high-speed
networking, VLSI}

EL 536 Prmciples of Commumcestion Neiworks

EL 337 Protoeols for Local Area Metworks

G547 Intredochon o VILS)

EiL 548 Real-Time Embedded Systerin

FL &9 Advanced Haidware Design (WHDLY

kL Advanced Hardware Design Lab (VHDL
+ FPGA)

ElL 638 SONET/ATM Broadbamnd Networks

EL 737 Broudband Packet Switching

CSan3 Algorithms |

CS613  Compuier Architeeture [

CS623  Operating Sysiens §

EL 995 Project

COMPUTER ENGINEERING PROGRAM

MS in Computer Engineering (focus on embedded
SYSiems)

Ll 536 Principles of Commumeation Metworks

L 548 Real-Tinwe Embedded Sysiems

EL 549 Advanced Hardware Design (VHDL)

EL &5 YHDE -Bused Behavioral Synihesis

El. Advanced Hardware Design Lab (VHIN.
+ FPGAY

Bl DSP/Embedded Syems Lab

S Micra-contralier Based Systems

S ol Algorithims

CS 613614 Computer Architecture Fil
5623 Operating Systems |
Fl. 495 Project

Descriptions of graduate electrical engin-
cering and compuier science courses used
in the Computer Engineering Program are
located in those programs scctions of this
catalog.
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Typical Course of Study for the
Bachelor of Science in Computer Engineering

FRESHMAN YEAR

Fall Semester

Course Noo Course Thitle Class
EG 1004 Intro. Engincering & Design i

C§8 114 Intro. Prog. & Probiem Solving' 3
MA 1012 Caleuios [A” (3 semester) 4
MA 1022 Caleulus [B (!4 semester) 4
Ex 1014 Writing & Humanities [ 4
SL 134 Freshinan Seminar |

SOPHOMORE YEAR

Fall Semester

PH 2004 Introductory Physios 1 4
CS5 224 Dig Logic & State Mach Design' 3
CS 2134 Dato Structures & Algonthms® 4
MA 2012 Lincar Algebra | {4 semester) 4
MA 2132 Ordinary Diff. Fqu. (¥ semesiery 4

JUNIOR YEAR

Fall Semester

FE A4 Fundamentals of Electronics [T 3%

CS 2214 Computer Architech. & Organ. 3

MA 22120 Data Analysis T (4 semester) 4

MA O 2222 Data Anolysis [T (Jsemester) 4
HU/SS Clective® 4

SENIOR YEAR

Fall Semester
EE 4313 CompF. Design Project | |
EE Restricted Elective”
Concentration [17
HU/SS Elective® 4
Sequence Elective H*

HoursfWeek
Lab Rec. Cr
3 2 q
3 ] 9
0 0 2
0 1] 2
0 { 4
| { 0
io
14 i 4
3 G 4
G 4
0 0 2
[\ ¢ 2
16
1 H q
3 0 4
0 G 2
0 0 2
0 0 4
16
3 | 3
34
34
0 0 4
o 4
17-19

1. Grawle 6l C- or buiier is required.

2. Stadents who are placed by examintion of by an adviser inio MA (0502, MA

(12 o MEACOD2T munss deter registration {or MA 1012

3 Students whe are pliced by examination or by an adviser into EN 108G or

EN 1O80 mus subseguently resister Jor EN 1034, rather than EIN 1014,

4. Approved HUSSS electives are courses with the following prefixes: AH, AN,

FC.EN. Hi. MU PL and PS. Two courses must be from Level 1 Elective

Spring Semester Hours/Week
Course No.  Course Title Class lLab Rec. Cr
PH HXMW  Introductory Physics 1 q IFI 4
CS 1124 Object-Onented Programimmg' 3 3 0 4
MA 1112 Calcolus TIA (4 semester) 4 0 { 2
MA 1122 Cateulus [1B (4 semester) 4 0 { 2
EN 1204  Wriling & Humanities I1 4 6 0 4
ih
Spring Semester
CM 1004 General Chemistry 3 2 i 4
EE 2004 Fund. of Electric Circuits! LY i R |
MA 2112 Mula. Caleulus A (% semester) 4 (3 £} 2
MA 2312 Discrete Math I (4 semesten) 4 0] 0 2
HI 2104 Modem World History 4 0 o 4
16
Spring Semester
EE 3124 Fundamentais of Electronics II 34 13 ) 4
Conceatration [F 34
Seguence Elective I 4
CS 3224 Operating Systems 40 0 4
i5-i6
Spring Semester
EE 4323 CompE Design Project 11 { 6 ! 3
EE/CS/EL Elective 34
EE/CS/EL Elective 34
Technicat Elective® 34
HU/SS Elective? 4 0 0 1
16-19
Total credits required for graduation: 128

courses in different disciplines and one from Level 11 Llective courses,
5. 5ee list of concentration arcas and course groupings in this program section,
6. A list of approved Seguence Flectives is available from the depariment,

7. The Restricted Elective inust be selected from the following: EL 3034, EL
547 and EL. 549,

8. [he Technical Elective may be any 3- or 4-credit engineering. mathematics
OF SCIENCE COUFse.
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Program Director: Stuan Steele

Computer science is the study of the the-
ory and practice of how to design, build and
use computers. The field of study includes
the design and analysis of algorithms, prin-
ciples of programming lunguages and com-
pilers. operating systems, software
engineering, artificial intelligence. com-
puter erganization and architecture, coms-
putational geomeiry, database systems,
paratlel and distributed computing. and
imnage analysis and understanding. The
Computer Science Program is adminis-
tered by the Department of Computer and
Infornration Science.

UNDERGRADUATE PROGRAM
This program in comnputer science is acered-
ited by the Computer Science Accreditation
Commission {CSAC} of the Computing
Sciences Accredization Board (CSABY. a
speciatized accrediting body recognized
by the Council on Post-secondary
Accreditation {COPAY and the U.S.
Departunent of Education. The program in
compuier seienee offers a curriculum that
prepares studenis for a professional career
as computer scientists or graduate studies
in computer science leading to research or
teaching careers. The nndergraduate pro-
grain in computer science at Polytechnic is
based on the principle that & well-rounded
graduate should have a rigorous education
in the fundamentals of computer science,
including significant exposure to the design
and operation of computers. Extensive
hands-on experience with projects and
teamwork, breadth and flexibility in elec-
tive courses, solid training in mathematics
and scienee, and a general education based
upon multidisciplinary courses are an inte-
gral part of the curticolum,

GOALS AND OBJECTIVES

The goals and objectives of the Bachelor of

Science program in Computer Science are

to provide students with the [ollowing:

= Strong fundamental science and math-
¢.uttical base of knowledee

+ Skills and fundamentals of computer
science

» Proper balance of theory and practice for
problem selving

«  Well-balanced education with knowl-
edge in humanities, mathematics, sci-
ence, business and computer science

*  Opportunity to explore various aspects
of computer science and other fields
through flexible electives

OVERVIEW OF THE UNDER-
GRADUATE CURRICULUM
The main focus of the undergraduate pro-
gram s on theory, practice, interdisciplinary
activities and problem-solving technigues.
The currtculum addresses {1} the corefcom-
mon knowledpe that shoutd be required of
all computer scicnee graduates and (23 a set
of other important topics in computer sci-
cnee that students can choose to study
depending on individual interests and career
goals. For the required computer science
core, courses are chosen in the following six
areas: theoretical foundations of computer
science. algorithms, data structures, software
design, the concepts of programming lan-
guages and computer elements and archi-
tecture. For the computer science elective
courses, the program offers a wide range of
advanced topics, including java program-
ming, UNIX programming, paralle! and
distributed processing, database systems
design and interaclive computer graphics,
The Compulter Science Program allows
students to receive a balanced education in
the three processes of computing disci-
pline: theory, abstraction and design/skill.
Theory provides the underlying mathe-
matical or scientific principles that apply to
the discipline of computing. In the abstrac-
tion process, students develop models for
potential algonthms, daty structures, archi-
tectures and so forth. In the design process,
students engage in the development of a
computer system or software using neces-
sary computer skills (e.g.. proficiency ina
purticular programming language or daia-
buse package}.

Undergraduates in computer science at
Polytechnic have the advantage of being in
a departiment with a strong graduate divi-
sion. This means that the undergraduate
students study in a rich intclieciual envi-
ronment where many of their instructors arc
engaged in state-of-the-an rescarch, This
significantly contributes to the quality of
education and provides highly motivated
undergraduates with the opportunity to
engage in advanced projects with first-rate
rescarchers.

Computer Science Component

{48 credits}

One of the distinctive featurces of the com-
puter science componenl is the balance of
emphasis on subjects related to the design
of computers and theoretical computer sci-
ence. For example, students study com-
puter organization and architecture, as well
as data structures, software development,
database systems, operating systems, C++
and object oriented technologics, advanced
algorithms and the principles of program-
ming languages. The department believes
that this balance of emphasis is important
in preparing graduates for a professional or
research career.

To work with a variety of students with
different levels of computer expericnce,
the Department of Computer and
Information Science offers two different
levels of CS {114 Introduction o
Programming and Problem Solving: inex-
perienced and experienced. The experi-
enced fevel is designed for students who
already know some of the basics, such as
keyboards. simple prompts, inpul/output,
variables and simple loops. and who there-
fore would be bored if these were covered
slowly. The course for inexperienced users
witl be paced for first-time users and will
go more slowly through the basic material.

The elective strategy tor the proposed BS
Computer Science Program consists of
eight electives: a two course sequence
selected by students from the list of Elective
Sequences designated by the Universily,
four CS clectives, one technical elective
and one free elective.
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At least two of the four required CS
Eiectives must be chosen from the follow-
ing list;

» Astificial Intelligence |

+ Communication Networks

+ Compilers

» Digital Logic and Staie Machine Design

« Introduction 1o Databases

* Introduction to Parallel and Distributed
Systems

Computer scicnce is an ever-changing field:
the department regularly offers sclected
HOPICS COUTSes 1 current areas of computer
technology; selected topics are announced
CVCTY SCTICSICT.

Mathematics Component

{20 credits)

Mathematics is essential to the computer
science curriculum. Tt forms the basis for
understanding computer architecture and
organization. principles of programming
languages. algorithims, compilers and oper-
ating systems. The mathematics sequence
is designed to enhance the integration of
mathematics with the computer science
component. It students did not have a
chance to learn high school math wetl {as
deterniined by the Polytechnic placement
cxamination in mathematics). they will be
placed 1n preparatory mathematics courses
in order to prepare them for the caleulus
sequence. The physies sequence begins in
the first term of the sophemore year to take
advantage of students” preparation in math-
CTRAtICs,

Basic Science Component

(12 credits)

Basie courses in physics and chemistry
provide a well-rounded education in sei-
ence. Computer scientists find that their
training in hasic science plavs an important
role in their carcer by allowing them to
understand the theoretical principles of
new devices,

Basic Engineering Component

{4 credits)

‘Taday. computers are used in all disciplines
of engincering. Applications range from
computer simulation of wind tunnels to
computer-aided design (CAD) of automo-
hile parts and loadtlow analysis of electric
powcer circutts. 1t is important that contputer
scientists can communicate with engineers
from different disciplines to understand
their needs. EG 1004 [ntreduction to
Engineering and Design introduces com-

puter science students to practical design
expericnce in various disciplines of enpin-
eering.

Humanities and Social Sciences
Component

(30 credits}

Courses 1n the humanities and social sci-
ences are an intportant part of the curricu-
lum. Career advancement is based not only
on technical skills and knowledge; it is
equally based on the ahility to communi-
cate etfectivety and the ability to apply the
wisdom that results from a seriovs study and
appreciation of the humanities and social
sciences. Thus, in additon 1o basic human-
ities and social sciences courses, the depurt-
ment requires students to take PL 2064
Ethics and Technology.

University Elective Sequence

(8 credits)

A list of approved Elective Sequences for
COMPpULeT science majors is available in the
Office of Computer Science Advising.

Technical Elective and Free Elective
Components

{3 credits cach)

It is imporiant for students to have the
opportunity to explore other subject areas
or 1o delve into arcas in more depth. This
is the purpose of having 3 credits of tech-
nical electives and 3 credits of free clectives.

HONORS PROGRAM

Full-time students may apply for the BS/MS
Accelerated Honors Program, which leads
tor the simultancous award of u bachelor’s
and a master's degree. Depending on the
student’s preparation and objectives, com-
pletion of the two degrees may come as
early as the end of three and three-guarter
calendar years of study. or as late as five and
one-half years. But each program is indi-
vidually designed in cooperation with a
departmental BS/MS Accelerated Honors
Program adviser to allow {or varied trans-
ter and AP credits. co-op program partic-
ipation, professional summier jobs and other
goals consistent with an honors program.
Possible BS/MS combinations: a BS in
Computer Science with an MS in Computer
Science; a4 BS in Computer Engineering
with an MS in Computer Scignce: and ¢ BS
in Electrical IEngineering with an MS in
Computer Science,

In order to be admitted to the BS/MS
Hoenors Program, students must have exeim-
plary acadeinic achievementis in high

school. such as high GPAS. sirong SAT
scores and Advanced Placement credit in
caleulus and computer science. Students are
invited to join the program by the depart-
ment prior 1o the start of the first semester
ot their freshman year. It students are not
accepted at that time, their application may
be reconsidered after their fivst semester al
Polytechnic by reapplying with the depart-
mental Honors Program Director. Program
participants must complete 16 to 20 cred-
its each semester, maintain a technical and
overall 3.5 GPA and display a record essen-
tally free of course repetitions and with-
drawals.

The required courses for the two degrees
include all courses required for the indi-
vidual BS and MS degrees, and all cor-
riculum footnotes apply. Required credits
are the sum of the credits for the two
degrees, except that 3 free elective credits
are excused. Six credits of Master’s Thesis
are required. and a special nine-week full-
time summer honors research project at
the end of the second or third yvear is urged,
if offered.

Acceleration may be achieved through
summer course work: research participa-
tion: extra course loads: careful course
sequencing: and AP credit in such courses
as MA 10121022 and 1112 (AP Caleulus
BC. grude of at feast  or 31 and CS 1114
(AP Computer Science A, grade of 3:or AP
Computer Science AB. grade of 4 or 5).

TRANSFER STUDENTS

Transfer students are accepted uito the
Undergraduate Computer Science Program
on the same basis deseribed in the adimis-
sty section of this catalog. In addition, the
department requires that at least 28 cred-
its i1 computer science. as well us €5 4513
and CS 4523 he completed at Polyviechnic,
CGraduates of rechnology programs may he
able to fulhill the requirements for the BS
in Computer Scienee in lwo 1o three-and-
one-half years. depending on the scope
and level of their previous education.
Consuli an undergraduate adviser for
detals,

Courses taken at other schools mav be
granted transfer eredit based on evaluation
of the content and level of matenal covered.
Periodic re-evatuation of courses at other
institutions may lead to o variation in the
amount of ¢redits granted from vear [o
year. Thus, students completing the same
program, but in different years. may e
different amounts of transfer credit, « vinsult
a computer science undereradwnte adviser



for current information. All computer sci-
ence courses will be evalusted by the
Department of Computer and [Information
Science, Transter students nwst arnve and
present their records for cvaluation at least
ong week before the regular registration
period for their first semester,

DEPARTMENTAL STANDARDS,
PROBATIONS AND GRADES OF
T{INCOMPLETE}

Computer scicntists are professionals who
are expected to achieve work of accept-
able quality and quantity within a specified
time. Simtlarly. Polytechnic students need
10 assure timely scademic progress. 10is this
ability, the ability to work and to achieve,
which is most desired hy prospective
emplovers.

To remain in pood standing. computer
seience majors must satisty the reguire-
ments listed below. These reguirements wre
in addition to the University requirements
for & minimum term and cwinulative 2.0
GPA in all courses.

The following requirciments apply toall
undergraduate computer seience students:

1. A grade of C (2.0} or better in oll CS
courses

2. A grade of C- or better in the following
courses: MA 1012/1022 Calculus 1A/B:
MA FLI2ZAT22 Caleulus HA/IBICS 114
Introduction to Programiming and Problem
Solving: CS 1124 Object Oriented
Programming: and CS 2134 Data Structures
and Algorithms

3. Students may repeat a course in which
they earned a substandard grade, but ne
CS cowse may be taken more than three
times (grades of W oand AUDIT are not
counted for the purpose of this rule)

4. A course in which an [ grade is received
may not be used w satisfy any prercquisites
until the incomplete is resolved. See
"Policies on Grading and Grades for the
University” in this catadog for additionad
information on Iacomplete grades.

Students failing to mect any of the above
requirements are placed on departmental
prubation as & warning that they are not pro-
pressing acceptably toward their degree.
Repeasted failure to meet probation require-
ments may lead to disqualitication from
the undergraduate computer science pro-
gram and courses. If students have any
questions, they should feel free to discuss

them with an adviser. and prelerably in a
timely fushion so that good solutions can
be found o any problems that may arise.

INFORMATION

Cumicula and prereguisiie changes, new
courses, spectal sections and other last
minuie announcements are posted on the
bulletin boards ousside the offices of the
Department of Computer and Information
Scienee. Each student is responsible for
keeping infornied of such changes,

List of C8 Eicctives:

Lndergraduste Courses

8205 AssemblyAdachine Lanvuaae

8 206 Compiler Besien

s 2 Advuneed UNKIX Systen Progrumming

5342 Alzorithms for Parallel e Disiributed
Systenms

5 W1 o arsld Wb Dewign

s 32 Computer Security

CS 303394 Speaid Topics m Computer Science

[} Dl Lesgie and Sie Aawchine Dosign

CS A2 inbraduction o Diabases

8 3354 Intreslu o o Pacllel and Disributed
Susleims

EE 136 Communication Nepworks

WA 35 Nutnerical Analvsis

Graduate Courses Open to Undergraduates

N 027 Performance Evaluation of Computer
Sysienn

[ENE Taieractine Compater Craphics

[ Artihwial Inelligenee §

S 6 Computer Visions and Seene Anadysis

S 667 Mewral Networking Compating

S o8t Network Prowgahs

S 9 UNIX Sastems

s Applicd Elecironie Commeree

[N Cryptoeraphy with Francia
Appliviticns

[ PR Intredection 19 Lo Proariming

4T Humzn and Computer Inieraction

[ Wireless Electronie Commerce

[T Advanced Java Programming

8 9 Conzsiter Siuadation

O o} Bisme. kkenilicativg

CS U1 Objear O o Desen with B

CRU9NN Object Ovieed Pesien with C++

ElL 514 moliimedia Laboraiors

EL 547 Inticduction to VEST Design

GRADUATE PROGRAMS

GOALS AND OBIECTIVES

The goals and objectives of the Master of

Scienee program in Compater Science are

to provide students with the following:

= Core computer seicnee knowledge base
lor advanced work

v Professional level courses in computer
science

+  Opportunity to specialize in selected
technology arens of ulmost interest

+  Solid. well-balanced program W advanee
o the PhiJ level

The goals and objectives of the Doctor of

COMPUTER SCIENCE PROGRAM

Philesophy program in Computer Science

are for students o develop the tollowing:

»  Swong tundamental knowledge in onie
of the arcas of compuler scienee

»  Knowledee tor independent rescarch to
be accomplished in computer scicnce

»  Fundamental rescarch that advances a
sub urca of computer science

REQUIREMENTS FOR MASTER
OF SCIENCE

Enirance Requirements

Fow entrance into the Master of Scienee
degree programs, students are required
have an undergraduate degree in computer
scienee. mathematics, scichce or engin-
ecring. with a supenior vndergraduate record
from an aceredited institution. Applicants
having degrees i other feleds will be con-
sidered for admission on an individual
basis. Generally, entering students are
expected 1o have knowledge of matheniat-
s through caleulus,

Additional entrance requirements
Lo At least one year of university-levet
schenee

2, A working knowledoe ol a high-level
general-purpose progrimming language
{preferably Ca4)

3. A basic understanding of computer [un-
dunentals such as computer orgumization
and operation. data struclures and com-
puter architecture.

It is anticipated that students entering with
a bachelors tn computer science or with a
bachelors in atechnical arca and a strong
minor it compuier scicnce will satisty the
entrance reguirements for the masier’s
degree program.

Students having superior academic vre-
dentials but lacking sufficient background
are admitied with conditional status pend-
ing satisfactory completion of several indi-
viduadly specified preparatory courses. In
some cases. such students will be invited
to an dnterview w determine the necessary
preparatony courses they need o complete.
Successtul completion of the preparatony
courses with a B or better average grade is
anecessary condition Tor transter o regu-
lar statws,

The demonstrated ability w communi-
cate in written and spoken English is an
essential ingredient for success in pursuimg
graduaie studies in computer scicnce and
information systems cagineering and ix
reguired for regular status. Foreign stu-
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dents and others for whom English is a
second language may be required o undet-
take preparatory work o improve their lan-
guage skills before admission into the
aradunte program.

Admission with advanced standing is
aecepted in accordance with Polytechnic
repulations published in the catalog. A
maximum of 9 units may be applied to the
MS degree from previous graduate work at
un acceptable institution.

Master’s Degree Requirements

Ty satisy the requirements for the master’s
degree. the student must complete a total
ot 30 units as dexcribed below, with an
overall average of B, In addivion, a B aver-
age ik requiced in the cove course group, as
ndicated below. An average of B is required
for all eraduate courses taken. Students
with an exceptionally strong undergraduo-
ate computer science background may be
allowed to replace required courses with
more advanced electives. Permission ol the
eraduste direcior is required.

Requirements:
1. Core Requirernents (B average required)

U563 Diesizn and Analysis of Al2orithimes
563 Compuier Architeawre

5023 Operaing Syslenis |

U5 637 Frogramming Languages

5 add Compiler Design and Construction [

In cenain rare circwmstances. and with the
approval of the graduate director, other C§
or b courses may be used w fullill the core
requireiment.

2. Analytical Requirement

One of the following courses:
CS 6l Foundations of Compuier Science
[QNS (T Theary of Computation

Students who can demonsirale a strong
hackground in discrete mathematics will be
encouraged to take CS 675 instead of CS
604 Under special circumstances, with
permission of the graduate director, stu-
dents who can demionstrate a strong back-
ground in discrete muthematics may be
permitted to substitute a2 graduate math
course for CS 675,

3. Two one-year course sequences from
the following list:

C8 603603 Design and Analysis of Algonihms I

CS 66 Sofiware Engineenng |

anl gither

CS 607 Software Engineening il

or

salR Principles of Database Systeims

CS 613614 Computer Architecture VI
U8 623624 Operating Systems 1]
CS 6415642 Comptler Design and Construction 1]

S 601 Anrtificial intelligence |

e eitier

CE 662 Anificial Inteliigence U1

o

CE 664 Viskon and Scene Analysis

1)

S 66s Expert Systems and Knowledge
Engineering

T

CS aa7 Newural Network Computing

EL 536 Principles of Communication
Networks

and

L 537 Prowcols for LAN

In certain circumstances, and with the
approval ol the graduate director, other
course sequences may be used to fulfill
this requireimnent.

4. Approved elective courses. of which a
maxunum of 6 units may be a thesis.

Thesis: Exceptional students may clect to
write a master’s thesis. for which no more
than 6 units may be earned toward the
degree. Such students should find an appro-
priate adviser who has agreed to monitor
the thesis research. Such research need not
be original, but should adequately demon-
strate the student’s proficiency in the sub-
ject material. An oral delense of the masier's
thesis with at least three professors in atten-
dance 15 required.

REQUIREMENT FOR THE
DOCTOR OF PHILOSOPHY
Graduate students who have exhibited a
high degree of scholastic proficiency and
given evidence of ability for independent
scholarly work may consider extending
their goals toward the degree of doctor of
philosophy.

The preliminary requirements for admission
iv the program include;

1. A bachelor’s degree in science, engin-
eering or management from an accredited
school and a superior academic record, or

2. A master’s degree or one year of gradu-
ate work in an analytically based arca and
a superior academic record. Applicants
must include GRE general exam scores, two
letters of recommendation, a stateinent of
purpose and all relevant academic records,
in addition to the completed application
form.

The PhI2 program consists of three parts:
1. Courses and qualitying exam

2. Choosing an adviser and forming a com-
mitiee

3. Thesis

In order to maintain PhD candidacy rea-
sonable progress must be made. including
taking and passing the qualifying exam in
a timely manner.

Courses and Qualifying Exam

A nunimum of 90 units of graduate work
heyond the BS. including at least 24 units
of dissertation and at least 60 units of course
work, is required for the Ph{.

Qualitative rather than quantitative con-
siderations will determine the final approval
of the program of graduate study: how-
ever, the following should be included:

&. The basic MS requirement in computer
selence

b. A mujor concentration in a computer
scienee area

¢. A minor conceniration in an arca other
than computer science {(a minimum of four
courses)

Requirements b and ¢ must be approved by
the Department of Computer and
Information Science.,

The gualifying exam is given once a year
and consists of three parts:

{1y Algorithms and theory of computation
{2} Architecture and operating systems
(3) Programming languages. compilers and
computer applications

The exams are based on a reading list avail-
able from the department. Each section of
the exam is largely, but not eotirely. sup-
ported by several courses. However, the
reading list of the exam. not the syllabus of
the supporting eourses, determines the
required knowledge.



Students entering Poly with a bachelor’s
will normally take the exam within two
years. Students entering Poly with a mas-
ter’s in computer science are advised to
take the qualifying exams within a year of
entering the PhDD program.

Choosing an adviser and the formation
of a cormmittee
After passing the qualifying exam, stu-
dents should begin preparing to conduct the-
sis research in two steps: (1) they should
choose an adviser and agree on a research
arca. and {2) a faculty comsmitice. chosen
by the head of the program. will be formed.
To develop depth of knowledge in a spe-
cific arca and to demonstrate written and
oral communication skills. PhD students
must write a survey paper and give an oral
presentation to the commitice. The com-
mittee will judge the papers based on the
writing, the content. the critical thinking
exhihited, the oral presentation and the stu-
dent’s ability to answer questions in the
arca surveyed. The topic of the survey paper
will be chosen in consultation with the
adviser, who will also instruct the student

about the format and acceptable content of

the survey paper. The paper should be con-
pleted within one year of passing the qual-
ifying exains. In order for students to be able
o complete the survey paper requirement
inatimely manner. students whose spoken
of written English language skills are defi-
cient are required to remedy these defi-
ciencies s soon as possible. One way to do
this 1s by taking ESL and/or public speak-

ing courses offered by the Department of

Humanities and Social Sciences.

Thesis

The third and most substuntial aspect of the
PhD) program is the thesis. The thesis must
embody a significant original research con-
iribution and must be written in an accepted
scholarly style. The research should be
conducted in close consultation with the stu-
dent’s adviser and committee. 1t is strongly
recommended that at feast one paper on the
research be submitted to a refereed archival
Journal. When the adviser determines that
sufficiently significant research results have
been obtained and that the thesis has been
writlen in an acceptable way, a thesis
defense, consisting of an oral presentation
by the cundidate and questions by the com-
mittee, will then be scheduled. Additional
reguirements {or the PhD thesis are avail-
able from the office of the Dean of Graduate
Studies.

GRADUATE CERTIFICATE IN

SOFTWARE ENGINEERING

In response 1o the tremendous growth of the
software development industry, Polytechnic
introduced a new cerilicale program in
software engineering. This course module
gives students the knowledge and skills
needed to compete successfully in this
arena. Topics covered mnclude object ori-
ented sottware design, sofiware validation
and project management.

The software engincering certificate is a
series of five graduate-level courses. Three
required core courses are designed w equip
the computer science professional for an
advanced software development carcer, In
addition, students choose two other courses
from a variety of electives offered on a
rotating basis. The elective courses cover
arcas of current interesl to the sottware
enginecring comimunity and aliow students
to customize their education.

Course Requirements for the Software
Engineering Certificate
{15 credits)

Core Courses

CS 606 Seftware Engincering 1
CS a7 Software Engineering L Advanced Project
CS 6% Pringiples of Database Systems

9 units

Electives & units
Electives can be chosen from the following
list of courses: CS €18 Fault Tolerant
Computers. C§ 681 Intormation, Privacy
and Security or approved selected topics
courses related o sottware engineering.
The list below shows some recent ofterings
of selected topies that would qualify for this
certificate:
+ Software Validation, Veritication and
Testing
* Object-Oriented Design in C++ or Java
* Open Systems Sofiware and Protocols
+ Client Server Infrastructure in an 00
Environment
* Human Factors in Computer Interface
Design

Entrance requirements (or the certificate
program are the same as lor the MS pro-
gram. For students having superior acade-
mic credentials but fucking sufficient
buckground in computer scicnce. there are
three prerequisite courses (CS 530
Introduction to Programming and Problem
Selving, C§ 540 Data Structures and
Alporithms and CS 600 Foundations of
Computer Science) that must be taken 1o
prepare for courses in the software engin-
eering certificate. These prereguisite courses
are offered every vear on all campuses.
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UNDERGRADUATE COURSES

Students are advised to consult the Sefiechde
of Classey for changes in prerequisites in
cttect after publication of this catalog.
Students may not register for any jurtor- or
senior-level courses unti) all freshmen
requirements are completed. The annota-
tion 3:(:0:3 means that the course meets for
3 lecture hours, 0 laboratory hours and
recitation hours each week and that a total
of 3 credits {or units for graduate courses)
are awarded upon successful completion of
the course.

S 205 Assembly Language and Systems
Programming REINIARS

Internat representation of numeric and char-
acter data. Machine organization and
machine language programining. Assembly
language. assembicrs. Assembly fanguage
programming: branching, arruys. lists, arkth-
nietic and bit inaniputation, nracros, stacks,
subroutines, parameter passing. recursion.
Linking and loading. position-independent
and re-entrant code. Traps and interrupts,
Prereguisite: CS 213410 or better),

CS 206 Compilers 3:0:0:3
Grarminars, lexical analysis, parsing the-
ory and algorithms, intermediate languages.
storage assignment, stack machines and
run-time organization. A large program-
ming project is required. Preveguisites: C8
2134 (C- vy better) and CS 205(C- or bet-
ter). Suggested co-requisites: C§ 3414 and
CS 334,

CS 239 UNIX System Programming
3:0:0:3

Programming and system adminisiration of
UNIX systems. Covers shell progranuming,
special purpose languages, GNIX vtilities,
UNIX programming tools. systems pro-
gramming and system administration.
Prevequisites: CS 3224 and junior status,

CS 342 Algorithms for Parallel and
Distributed Systems 2:0:0:3

Covers the design. implementation and
evaluation of algorithms tor parallel and dis-
tributed systems. Schedubing and foad-
balancing. paratlel and distributed infor-
ination retrieval and database operations,
parallel scientitic algorithms. Concurrency
control. Scewrity in distributed systems.
Frerequisite: C5 3254,
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CS 391 Java and Web Design  3:0:0:3
Programmers familiar with C or C4++ will
fcarn how to develop Java applications and
appiets. This course will teach students the
syntax of the Java language. object-
oriented programining in Java, creating
eraphical user interfaces (GIU) using the
Java 2 Platform technology event model,
Java exceptions. file input/output {I/0)
using Java Foundation Class threads and
netwarking. Prerequisite: CS 2134,

CS 392 Computer Security Jo0:0:3
Covers the following topics: Cryptographic
systems. Capability and access-control
mechnanisms, authentication models. pro-
tection models. Database and operating
system seeurity issues. mobile code, secu-
rity kernels. Maticious code, trojan horses
and computer viruses. Security policy for-
mation and enforcement. legal aspects and
cthical aspects. Prereguisites: C5 2214 and
MA 2312,

CS 393/394 Selected Topics in Computer
Science 3:0:0:3

Advanced courses in computer science.
These courses are vehicles for presenting
novel material, trying new educational
methods and courses. and taking advantage
of the special competencies of visiting statf’
Prereguisite: department’s permission.

C5 1114 Introduction to Programming
and Prohlem Solving 3:3:0:4

An introduction 1© computer programming
and problem solving. General topics cov-
ered include the fundamentals of pro-
gramming, gowd software development
practices and solving problems using com-
puter programmung. Specific topics include
compiling, running and debugging a pro-
gram. program testing, documentation,
variables and data types, assignments, arith-
metic expressions, input and output, top-
down design and procedures, the random
number generator, conditionals and loops
functions, amays. and an introduction to
classes and object oriented programmming.
Grade ot C- or better required of under-
eraduate computer scienee and computer
engineering majors.
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CS 1124 Object-Oriented Programming
3:3:.0:4

An intermediate-level programming course
teaching object-oriented programming in
C++. Pointers, dynamic memory allocation,
and recursion. Classes and objects includ-
ing constructors, destructors, methods
{member functions) and data members.
Access and the interface to relationships of
classes including composition, association,
and inheritance. Polymorphism through
function overloading operators. Inheritance
and templates. The stundard template library
will be used to introduce elementary data
structures and their use. Grade of C- or
better required of computer science and
computer engineening majors. Prereqguisite:
CS 114{C- ar better).

CS 2134 Data Structures and Algorithms
4:0:0:4

Abstract data types and the implernentation
and use of standard data structures.
Fundamental algorithms and the basics of
algorithm analysis. Grade of C- or better
required of undergraduate computer science
and computler engineering majors.
Prerequisites: CS 1124 (C- or better) and
MA 1012/1022. Co-reguisite: MA
231272322,

CS 2204 Digital Logic and State Machine
Design 3:3:0:4

Combinaticnal and sequential digitat cir-
cuits, An introduction to digital systems.
Number systems and binary arithmetic.
Switching algebra and logic design. Error
detection and correction. Combinational
integrated circuits, including adders. Timing
hazards. Sequential circuits. flip-flops, state
diagrams and synchronous machine syn-
thesis. Programmable Logic Devices, PLA,
PAL and FPGA. Finite-state machine
design. Memory elements. Grade of C- or
better required by undergraduate computer
engineering majors, Prevequisite: CS 114
(C- or better). Co-requisite: PH 2004,

CS 2214 Computer Architecture and
Organization 3:3:0:4

A top-down approach to computer design,
Computer architecture: introduction to
assembly language programming and
machine language set design. Computer
organization: logical modules; CPU, mein-
ory and /O units. Instruction cycles, the

datapath and control unit. Hardwiring and
microprogramming. The memory subsys-
tem and timing. /O interface, intcrrupts,
programmed I/ O and DMA. Introduction
to pipelining and memory hierarchies.
Fundamentals of computer networks,
Prerequisites: CS 2204 (C- or better for
undergraduate contpuier engineering
majors) or CS 2134 (C- ar better} and MA
2312/2322.

CS8 3224 Operating Systems  4:0:0:4
This course will study the fundumental
concepts and principles of operating sys-
tems. Batch, spooling, and multiprogram-
ming systems are introduced. The parts of
an operating system arc described in terms
of their functions, structure and imple-
meniation. Basic policies for allocating
resources are also discussed. Prerequisite:

CS22i4.

CS 3234 Introduction to Databases
4:0:0:4

This course introduces students to data-
base systems and motivates the database
approach as a mechanism for modeling the
real world. The course will cover dala mod-
els (relational. object-oriented). physical
database design. query languages, query
processing and optimization, as well as
transaction management techniques,
Implementation issues, object-criented and
distributed databases will also be intro-
duced. Prerequisite: €5 3224.

CS 3254 Introduction to Paratlel and
Distributed Systems 23004

The goal of this course is W give you 4
solid grounding in the basic issues and
techniques of paralle! and distributed com-
puting. The material we cover will cover the
spectrum from theoretical models of par-
allel and distributed systemns to actual pro-
gramming assignments. Prerequisite: CS
2134,

CS 3314 Design and Implementation of
Programming Languages 4:0:0:4

This course covers issues underlying the
design of high-level programming lan-
guages, along with elements of the compiler
technology uscd to translate those lan-
guages into cxccutable code. Topics cov-
ered include formal description of language
Syntax, parsing, memory management,



attributes of varisbies and their binding
times, control and data absiraction mech-
anisms, und ohject-oriented language fea-
tures, The focus is on imperative and
object-oriented languages, with brief intro-
duction (o functional and logic-program-
ming paradigms. Substantist programming
projects are required. Prereguisites: €S
21344 C- ur better und MA 2312/2322.

CS 3414 Design and Analysis of
Algorithms 4:0:0:4

This course covers the fundamental prin-
ciples of the design and analysis of algo-
rithms. Topics include ssymptotic notation,
recurrences, randomized algorithims, sort-
ing and sclection, balanced binary scarch
trees. augmented data structures. advanced
data structures, algorithms on stings. graph
algorithms, ecometric algorithins, greedy
alporithms, dynamic programming, and
NP completencss. Prerequisites: CS 2134
(C-ar better) and MA 2312/2322.

CS 4513 Software Engineering I
28:1%:0:3

The first In a two-course design project
sequence (DP Land DP I} with a focus in
software engineering. This course intro-
duces the software engineering techniques
to specify. design. test and document
mediunt and large sofiware systems. Design
techniques include information engincer-
ing. object-ortented, and complexity mea-
sures, Testing methods such as path testing,
exhaustive test inadels, and construction
of test duta. An introduction 0 software
tools and project management techriques
is presented. Student projects involve leam
software development and tracking.
Prerequisite: €S 2134 (C- or better).

CS 4523 Design Project 11 £:6:0:3
The second course in a two-course design
project sequence {DP I and DP 3. This is
a project course in which a student or sev-
eral students work with a faculty member
and/or praduate students on a current topic
in computer science. Each term. a project
course with a particular theme is offered by
the Department of Computer and
[nformation Science. A faculty member
will assign individual or group projects o
students in the class. The project course will
be highly structured and will be under close
supervision of' the faculty. Itis expected that
students will make use of the design and

project management skills they have leamed
in CS 4513 Software Engineering.
Alternatively, students can work with a fac-
ulty member to develop an individual pro-
ject of mutual interest. A written report
and oral presentation are required.
FPrerequisite: CS 4513,

GRADUATE PREPARATORY
COURSES

The graduate courses listed in this section
were formulated to accommodate the needs
of students who wish to pursue graduate
studics in computer science, but who lack
sutficient undergraduate preparation. No
credit will he allowed for any of these
courses toward graduate degrees in com-
puter science, information systems engin-
eering or other graduate degree programs
administered by the Department of
Computer and Information Science.
Submission of substantial computer pro-
gramming assignments is required in ail
these courses.

CS 530 Introduction to Programming
and Problem Solving 20:0:0:3

Introduction 1o discrete mathematics.
Computers and programming; running a
program under UNIX: the aigorithmic lan-
guage: pseudocede; problem solving and
program structure. Constants, variables,
data types, assignments. arithmetic expres-
sions, input and output, Top-down design
and procedures. Selection and loops.
Functions. Enumerated and subrange data
types. Arrays. records and sets. Reeursion.
scarching and sorting. Prerequisite: grad-
Hele stafus.

C8 540 Data Structures and Algorithms
204:0:0:3

Introduction to data structures. Program
specification and design. Abstract data
types. stacks and queues. Dynamic storage
allocation. Sequential and linked imple-
mentation of stacks and queues. Searching
methods, sequential and binary. Binary
trees, binury scarch trees and general trecs.
Hashing. Computational complexity.
Sorting algorithms: sclection sort, inser-
tion sort. heapsort, mergesort and quicksort.
Comparison of sorting technigues and
analysis. Prerequisite: CS 530.
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CS 580 Computer Architecture and
Organization 21:0:0:3

This course provides computer scienee stu-
dents with an understanding of computer
hardware subsystems. and busic digital
design tools and strategies. Combinational
and sequential circuits are developed for the
basic huiiding blocks of computers. Binary
and hexadecimal arithmetic is presented
in both human and machine algorithims. A
simple computer is built up from the build-
ing blocks developed. Hardwired and
microprogrammed control systems are
investigated. Assembly lunguage and
instruction sets are presented. Memory
organization alternatives are explored.
Prerequisite: graduate status. Co-regui-
site: C§ 530.

CS 590 Introduction to Operating
Systems 24:0:00:3

This course describes operating systeins. the
programs that interface with computer hard-
warc. These programs can be implemented
in firmware or software. The concept of
process as "program in exccution” is intro-
duced, and operations (suspend and resume)
on processes discussed. Hardware and sofi-
ware mechanisms for providing asynchro-
nous processes with mutually exciusive
access to resources and for avoiding dead-
locks are given. Scheduling strategies for
CPU- and IQ-bound process are desenbed.
Storage management is presented as the
second major component of an operating
system. The organization of physical stor-
age is discussed. The nmplementation of vir-
tual memaory and file systemns is deseribed.
The importance of security and protection
in multiuser systems is discussed. A case
study may be presented. Prereg-uisites:
C8 330 and €S 580.

GRADUATE COURSES

Graduate courses in COMPUELT $CiCnce dre
offered on each campus on a regular basis,
annuaily, or in two- or three-year ¢yeles.
2400013 means that the course meets for 24
lecture hours, 0 laboratory hours and
recitation hours cach week, and that a total
of 3 units are awarded upon successful
completion of the course.
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CS 600 Foundations of Computer
Science 26:0:0:3

This course is intended to help students
devetop the background they will need in
ovder to master more advanced material
encountered later and covers the tollowing
topics: mathematical induction, algorithms
and proot of correctness of programs. Sets,
relations and functions. Combinatories and
probability (probability spaces. inclu-
sionfexclusion, random variables, moments.
binomial distribution). Difference equa-
tions. propositional logic. truth tables, DNF
and CNF. Trees and graphs. Formal
machines {automaty and regular expres-
stons, grammars ). Rates of growth of fune-
tions, intractable problems. Co-requisite:
C5 330,

S8 603 Design and Analysis of
Algorithms I 200003

Diaa structures: priovity queues, binary
search trees. height-balanced wees, heaps,
hash tables, Searching and sorting tech-
nigues: heapsort. quicksor. sonting in lin-
car time. medians and order statistics.
Desipn and analysis technigues: dynamic
programming. greedy algorithms. Graph
algorithms: elementary graph algorithms
¢hreadth-first scarch. depth-first scarch,
topelogical sort. connected components.
strongly connected components), mini-
mum spanning tree, shortest path.
Preveguisites: CS 540 and CS 606},

CS 604 Design and Analysis of
Algorithms I1 27:40:00:3

Advanced design and analysis techniques:
amortized analysis ol algorithms. Advanced
data-structures: binomial heaps, Fihonacct
heaps. data struetures for disjoint sets,
analysis of union by rank with path com-
pression, Graph algorithms: clementary
graph algorithms, maximum tlow, match-
ing algorithms. Randomized algorithms,
Theory of NP-completeness and approach
to tinding (approximate) solutions to NP-
complete problems, Selected additional
topics that may vary. Prereguisite: CS 603,

CS 606 Software Engineering I 2/4:(:0:3

Sottware development and madeling tools.
Software architecture, reguircments. design,
validation. reliability estimation and man-
agement. Top-down, object-oriented. mod-
ular and domain-specific design. Design
tools and representation techniques.
Delinition of various code metrics and their
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use in program development and screening.
Specitication-based and program-based
testing techniques. Path testing, system
testing. Error. reliability and mean-time-
between-failure models. Team program-
ming and programming in the large.
Preregquisite: C§ 5340,

CS 607 Software Engincering I1
204:0:0:3

A continuation of the material begun in
CS 606 with emphasis on student projecis.
Software management principles. Cost esti-
mation models. Approaches o fault-
tolerant soflware. Students will be oreanized
inler project groups and will plan and design
a software system using manual and com-
putcrized development tools. Cluass pre-
sentations, exams and term project.
FPrerequisite: CS 606.

CS 608 Principles of Database Systems
24:0:0:3

Database management system overview,
Data independence and abstraction.
Physical database organization, and access
methods. Data models. the entity-relation-
ship model. the network. hierarchical and
relattonal modeis. Relational datahase
design, functional dependencies and nov-
malization. Query processing and opti-
mization. Concurrency control and
recovery. Sceunty and integrity. Distributed
and object-oricnted databases. Prereg-
uisites: CS 308 or instructor’s permission,
and C5 600,

CS 613 Computer Architecture I
24:0:0:3

Uniprocessor computer architectures: per-
formance and cost, instruction set design
and measurements, basic processor imple-
mentation technigues, simple pipeline tech-
niques. memory hierarchy design and
compuier arithmetic. Prereguivite: C8 580,

CS 614 Computer Architecture II
27:0:0:3

Computer architectures that exploit paral-
lelism: pipchining. super-scalar, vector
processors. overview of parallel machines
and selected parallel computing topics,
such as. MIMD und SIMD machines and
their interconnection  structures.
FPrerequisite: C5 613,

C8 616 Microprocessors 2003
Microprocessor-based high-performance
systems. Advanced microprocessors.
Memorny management and caching tech-
nigues. Backplane technigues. Advanced
1/O0 concepts. Multiprocessor configura-
tions. Software impact of new archilee-
tures and orgenizations. RISC/CISC
tradeott. Preveguisite: U5 61 3.

CS 618 Fault-Telerant Computers
2000023

Introduces a vanety of hardware and sofi-
ware techniques for designing and model-
ing fault-tolerant computers. Topics include
coding techniques {Hamming. SECSED.
SECDED. etc.): majority voting schemes
(TMR): sottware redundancy (N-version
programming ¥ software recovery schemes:
network reliabifity design and estimation.
Introduces probabilistic methods for relia-
bility modeling. Examiples trom space fault-
tolerant syvstems, networks. commercial
nonstop systems (TANDEM and STRA-
TUS). RAID memory systems, Fault-
tolerant modeling tools such as HARP,
SHURE and SHARFL.. Prerequisite. CS
2204 or C§ 3802,

CS 623 Operating Systems 1 2¥:0.013
Opcrating systems {or uniprocessors:
processes. mutual exclusion, job schedul-
ing. memory, storage hierarchy. file systems
and analytical madeling of computer sys-
tems. Prereguisite: S 3940,

S 624 Operating Systems 1T 24:0.0:3

Operating systems {or parallel and distrib-
uted computers: CoRCUrrent programming.
process synchronization. deadlocks, dis-
tnbuted computing. actworks. distributed
concurrency control and analvtical model-
ing of computer systems. Prereqgutisite: 8
023

S5 627 Performance Evaluation of
Computer Systems 24:0:0.3

Modeling and performance analysiy of
computer systems. Introducthion o quening
network madels and efements of gueulng
analvsis. Exact and approximate analytical
technigques. simulation and operation analy-
sis. Examples in modeling multiprogram-
ming operating systeins. interactive systems
and flow control in computer networks,
Prereguisites: FL 33 or MA 22{2/2222
coned instriector’s perinission.



CS 637 Programming Languages
20:0:3

The structures. notations and semantics of
conventional programming languages.
Issues of scoping. binding. type structure
and parameter passing. Abstract data tvpes.
Programming in the large. Language sup-
port for parallelism, Implementation issues.
Functional, logic and object-oricnied lan-
guages. Prerequisites: CS 541,

CS8 641 Compiler
Construction I

Design and
2840403

Compiler organization. Lexical analysis,
syntax analysis. abstract syntax (rees. syim-
bol table organization. code generation.
Introduction to code optumzation tech-
niques. Prerequisites: €8 540, CS 580 and
C§ 600,

CS 642 Compiler
Construction 11

Design and
24:0:0:3

Funther considerations of syntactic analy-
sis. semantic analysis and code optimiza-
tion techniques. Prerequisite: CS 641,

C5 653 Interactive Computer Graphics
24:0:00:3

This course introduces students to the fun-
damentals of computer graphics. Topies
covered include graphics software and hard-
ware, Window-to-viewporl mapping. 2-I
clipping, dynamic techniques, interactive
techniques, 2-1> and 3-D transformations,
viewing transtormation, 3-I) rendering. 3-
D clipping. Z clipping. raster graphics.
space curves and surfaces, hidden line
removal, ete. Prevequisites: C8 330 and
MA 2012 or equivalent,

CS 661 Artilicial Intelligence I
2ifdhin 3

This course introduces students o the many
concepts and technigues in artificial intel-
ligence. Topics covered include problem
spaces and scarch, hewristic search tech-
nigues, predicate fogic, gume playing tech-
nigues, planning, leaming, natural language
processing and machine perception.
Preveguisite: CS 540,

CS 662 Artificial Intelligence Ii
22:0:0:3

Further study of automation of inteflectual
processes. Automatic theorew proving,
Expert systems. Simalation of verbad learn-
ing behavior, Lewning machines, adaptive
systems. robots. decision-making prob-
lems. Adequacy of existing theoreucal
treatmenis. Prereguisite: CS 0661

CS 664 Computer Viston and Scene
Analysis RN IRTIRS

This course introduces students o the many
technigues. apphications and current
research areax in computer vision iixd seene
analysis. Topics include polyhedral scene
analysis, early processing, image segmen-
tation {edge detection and region grow-
gy 2-D and 3-D geometric struclure
representation. 3-ID object recognition,
depth measurement and analyvsis, image
motion analysis and model-based and
knowledge-based wvision systems.
Prevequiisites: C8 540 and MA 2012 or
equivadents or SFUCtor's permiission.

C8 665 Expert Systenms and Knowledpe
Engineering 2003

This course introduces students w the var
ious technigues used in building an expert
system, An introduction (o the rule-based
programming language QPSS will be given,
and a prototype expert sysien will be built
using it. Topics conered include: knowledge
represeitation methods, production sys-
tems. inference procedures, uncertainty
and evidence combination. expert systems
architectures mnd control. knowledge sequi-
sition, progranuming languages tfor expen
systems and various case studics.
Prerequisites: CS 661 and programining
experience.

CS 667 Neural Network Compufing
2740003

An introduction o neural network models
und their applications. Discussion of orgi-
nization and learning in newral network
models including perceptrons. adalines,
backpropugation networks, recurent net-
works, adaptive resonance theory and the
neocognitron. Implementations in general
and special purpose hardware, both analog
and digital. Application in various areas
with comparisons 1 non-nevral approaches.
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Decision sysieims. nonlinear control. speech
provessing and vision. Prereqgutisite: €8
S Some famitiariey with metriv nota-
tiomr andd pariiad derivaiives 15 recenn-
nended.

C8 671 Switching and Automata [
2003

Analysis and syithesis of combinational
and sequentad switching cireuits, Boolean
adechrus, switchig functions, minimization,
single and multiple output nenworks, real-
izabion of functions, Fidte-state sequential
machines, state-transition diagrams.
machine and stale equivalence. imcom-
pletely specilied machines. stote reduction,
machine realizaions, Prereguisiie: CS 6E80,

CS 675 Theory of Computation
2700403

Computability  and  decidability,
Computable and priniitive recarsine fuie-
tons. The Halting Problem. Recursively
enumierable sets. Relationships betwoeen
anguages, grammars and machines,
Solvable and unsolvable Tinguistic gues-
tions. Prereguisite: CS 6U0 or instractor's
prrmissio.

C§ 681 Information, Privacy and
Security 2400003

Introduction to security and privacy issues
associgted with information sysicnis,
Cost/risk tradeotts, Technical. physical and
administrative methods of providing seeu-
rity. Conuol of gecess through techiical and
physical means. ldentification and authen-
tication. Encryption, including the D
Encryption Standard (1205 andd public key
sysfems. Muanagement of encrvplion sys-
tems. including key protection and disin-
bution. Priviey legislation and technicai
means of providing pivacy, Preveguisite:
wradiate stains,

CS 682 Network Management and
Securily 273

Human aspects of network management:
perforimance nrasures; classical and ven-
dor nelwork management systenis: wimfied
systems: OS] network management: faualt
and performance: configuration control;
securnly: encryption, Preregrisiie: EL 536,
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8 684 Network Protocels T 2%:0:4): 3
IS0 syntax. addressing in Transmission
Conwrol Prowocol/Intemet Protocol (TCP/TP)
and IS0, Address space management,
Mapping of physical addresses o Internet
addresses and the Address Resolution
Protocol (ARPL Reverse Address
Resolution Protocol {(RARP) and Bootstrap
Protocol (BOOTP). Fundamentals of the
connectionless datagram delivery services
P and [SQ IP. Compirisons with X.25 and
X. 75, routing protocols: Interior Gateway
Protocol (IGP) and Exterior Gateway
Protacol (EGP). Discussion of Routing
Information Protoced (RIP). Open Shortest
Path First (QSPF), Border Gateway
Protoce! 1BGP) and Interdemain Routing
Protocol {HDRPY. The transport layer: [SO
TP-1 through TP-3, analysis of User
Datagram Protocol (UDP) and TCP.
Introduction to [S0 TP-4 and comparison
with TCP. Prerequeisite: F1L 336.
C5 685 Network Protocols 11 2¢:0:0:3
[ntroduction o Multicuasting. Intemet Group
Management Protocol (IGMP} and
Multicast Backbone (MBONE). domain
nae services, remote login applications in
TCPAP and IS, TELNet. VTAM and
Riogin: File Transfer and Access (FTP
TETP. Neiwork File System NFS):;
Introduction to mail handiing systems (822,
simple mait transfer protocol, multipur-
puse Internet mail extensions, X400 X500
and directory services. [ntroduction to
Internet management (Simple Network
Munagement Protocod and SNMP v2, mun-
agement mformation bases. CMIP and
CMOTy TCP/AP and IS0 fuilures.
Preveguisite: 5 684,
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CS 687 Project in Telecommunication
Networks 23

A design course where students design,
develop and test communications software,
It builds on the knowledge and software
skills developed in the prerequisite, Network
Protocols I, where students are taught both
the theory and impiementation of common
elecominunicuations protocels and perform
basic experiments as part of the course
work. [t is expected that students will work
in small groups on a project under the
direction of a professor. A ielecommuni-
cation networks laboratory will provide
the students with basic equipment such as
workstations, X-terminals, Ethernet Local
Area Networks {[LANs), LAN analyzers.
routers and bridges. Other cquipnient may
be added 1o this list baved on avatlability and
need. Prerequisites: C5 684 and instrucior’s
PEIHYSIN.

CS 901-912 Selected Topics in Computer
Science edch 204:0:0:3

Topics of current interest in computer sci-
ence. Recent offerings include software
specilication and validation. paralticl algo-
rithms and architectures, client server sys-
tems and advanced object oriented design
{Java). Advanced topics in databases, per-
formance analysis. computer simulation,
Tava programming, UNIX pregramming,
human and computer interaction, cryptog-
raphy witb financial applications and bio-
metric identification. Prereguisite: specified
when affered.

C8 941/942 Readings in Computer
Science V11 each 20:0:003

Intended primarily for advanced graduate
students who wish to study in a specialized
area under the supervision of a faculty
member. Permiission of graduate director is
required. Regular meetings with the adviser.
Examination or lterm report required.
Prerequisiie: gradiute status.

PROJECT AND THESIS

Students may register and get credit for
these courses more than once.

CS 996 Advanced Project in Computer
Scicnce 27:0:4:3

This course permits the student to perform
research in computer science with a nar-
rower scope than a master’s thesis. The
acceptance of a student by a facuity adviser
is required before registration. An oral
examination on the project report is
required. Prerequisite: graduate status.

CS 997 Thesis for Degree of Master of
Science 3 units

Exceptional students may elect to write a
master’s thesis for which no more than 6
units may be carned toward the degree.
Such research should adequately demon-
strate the student’s proficiency in the sub-
ject material. Oral thesis defense with at
least three professors in attendance plus a
formal, bound thesis volume are required.
Thesis registration must be continuous.
Prervequisites: graduate statis and saris-

factory grades in prescribed courses.

S 999 Dissertation for Degree of Doctor
of Philosophy 3 units

Original investigation of computer scienee
problem. Must demonstrate creativity and
include features of originality and utility
worthy of publication in a recognized jour-
nal. Candidate must successfuily defend
dissertation orally. Registration of 24 units
required {continuous dissertation registra-
tion required). Prerequisites: passing of
guelifving examination and approval of
the Depuartment of Compurer and
Infarmation Science.
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Typical Course of Study for the
Bachelor of Science in Computer Science

FRESHMAN YEAR
Fall Semester Hours/Week Spring Semester Hours/Weck
Course No. Course Title Class Lab Ree. Cr Course No.  Course Title Class Lab Rec. Cr
CS5 1114 Intro. Prog. & Problem Solving' 3 3 0 4 CS 1124 Object-Oriented Programming 3 3 0 4
CM 1004 General Chemistry 3 2 | 4 EG 1004 Intro. Engineering & Design l 3 R
EN 1014 Writing & 1Humanities I* 4 0 0 4 MA 1112 Caleulus ITA (4 semester) 4 0 0 2
Ma 1012 Calculus [A (¥ semester) 4 0 0 2 MAa 1122 Caleulus 1B (24 semester) 4 0 0 2
MA 1022 Calealus 1B (¥ semester) 4 { { 2 EN 1204  Wnolting & Humanities 11 4 g _ 0 4
SL 1010 Freshman Seminar 1 ] 0O 0 16
16
SOPHOMORE YEAR
Fall Semester Spring Semester
CS 2134 Data Structures & Algorithms 4 0 0 A4 ¢S5 2214 Computer Arch. & Organization 3 3 0 4
MA 2312 Discrete Math. 1 {3 semestery 4 {} 0 2 MA 2212 Data Analysis [ (4 semester) 4 0 { 2
MA 2322 Disgrete Math [[{4 semester) 4 0 0 2 MA 2222 Data Analysis 1 (4 semester) 4 0 0 2
PH 1004  Inuoductory Physics ] 4 {5 1 4 PH 2004  Introductory Physics IT 4 1% 1 4
HI 2104  Modem World History 4 0 0 4 o HU/SS Elective? . . 4
16 16
JUNIOR YEAR
Fall Sermester Spring Semester
CS 3314 Design & hinpl. Prog. Languages 4 6o 0o 4 CS 3224  Operating Systems 4 o 0 4
MA 2012 Linear Algebra 1 (¥ semestery 4 0] o 2 CS 3414 Design & Analysis Algorithms 4 0 n 4
MA 2132 Ordinary DifT. Equ. {4 semester) 4 (} 8] 2 S Elective® 4
C8 Llective® 4 0 o 44+ _Sequence Elective I _ 4
HU/SS Flective! _ 4 0 0 4 16
16
SENIOR YEAR
Fall Semester Spring Semester
CS 4513 Soliware Engincering [ 2% 1A 003 CS 4523 Design Project [I l 6 0 3
P 2064 Elhics & Technology 4 0 0 4 CS Elective? 3
CS Llective® 3 HU/SS Elective* 4 0 0 3
Technical Llective” 3 HU/SS Glective? 4 0 0 4
University Elective Sequence II* 4 _ __Frec Elective® ) . 3
17 16
Total erediis required for graduation: 128
1. Grade of C- or better is required. approval, centain graduate 8 courses may also be used as CE Electives
o o ) depending on course content and prereguisiles.
2. Suwdents who ar placed by examination or by an adviser inte EN HIB0 or
EN 1080 must subsequently register for EN 1034, rather than EN 114, 6. A dist of approved Sequence Eleetives is available from the departmert.
3. Swdents who are placed by examination or by an adviser into MA 0902, 7. approved Technical Llectives courses for computer scienee majors can be
MA UY12 or MA 0922 must defer registration for MA 2 in mathematics, management, industrial engineering. efectrical and computer

enginecring and technical and professional communication provided they
conrin enough technical (or nanagement) content that does not duplicate
materials studied in other courses,

4, Appraved HU/SS Elecnives have the tollowing prefizes: AH, AN, ECOEN.
HI MU, PL and PS. Two courses must be from Level I Elective courses in
different disciplines and one froan Level 11 Elective courses.

& The Free Elective could be a4 course offered by any departiment, provided

5. At least two of the four requirgd C8 Electives must be chosen {rom the it does not duplicate material studied in other colrsen.

tollwing: C8 206, C5 2204, C8 3234, €5 3254 CS 661, With departmental
145



ELECTRICAL ENGINEERING PROGRAM

The Department of Electrical and Conputer
Engineering offers an Eleectrical
Engincering Program for the degrees
Bachelor of Science, Master of Science
and Doctor of Philosophy.

ELECTRICAL ENGINEERING
PROFESSION

Electrical engineening is a rapidly growing
profession that has evolved trom its early
begsinnings in electric power generation
and distribution through the development
of radio, television. control. materials. com-
puters, tclecommunications and health care,
Because of the advances electrical engi-
neers hive brought about in power distri-
bution. computers and communications,
the world is a far different place than it
was 100 years ago. Their inventions have
made the world a smatler, safer place. and
allow for immediate reporting and inuges
from distant places, making world events
pant of daily life.

While undergraduate and graduate stu-
dents in clectrical engineering concentrate
on areas of clectrical science, graduates
eventually apply their training to such diver-
sified fields as electronic design. bioengi-
neering. <ity planning, astronautics, radio
AStFOROMY, SYS1em engineenng. image pro-
cessing. lelemetry. the Internet. computer
design. management and patent law. As
students mature and realize their abilities,
their professional lives may center on engin-
eering, government, sales or education.

The electrical engineering faculty at
Potytechnic covers a wide range of fields.
Principat areas of teaching and research
are microelectronic devices and systems;
computer engineering and computer sci-
ence: lelecommunications: speech and
image processing; electro-optics and elec-
OACOUSHICST MICTOWIVE eNgIMeering, wirce-
less personal communications: power
systems and energy conversion; plasma
scienee and engineering: and systens and
control engineering,

Additional information about clectrical
engineering careers can be found online at
www.ieee orgforganizations/eab/sloanca-
rccrs!sIoan(‘arccrs.htm.

Id6

UNDERGRADUATE PROGRAM

The BS program in Electrical Enginecring
gives student a hroad-based backpround
in electricad enginecring, preparing thew for
immediate employment in industry or gov-
ernment or for graduate study.

GOALS AND OBJECTIVES

The Buachelor of Science program in

Electrical Engineering achieves the fol-

lowing objectives for students:

+ [nstills in thein a broad-based under-
stunding of the fundamental technical
subjeet areas associated with electrical
enginecring

* Requires them to achieve technical depth
in at feast one area of specialization and
allows them to take electives in other
areas

* Develops their problem-solving skills
with moxdeling. analysis, design and com-
puter simulation as tools

« Provides them with a broad educational
component that complements the tech-
nical content of the clectrical engincer-
ing disciphne. including multidisciplinary
experience. humanistic and societal issues
and communication skills

The BS progrum includes analysis and
design courses in the major areas of electri-
cal engineering that build on fundamental
courses in mathematies and science. Many
of the electrical engineering courses include
hands-on laboratory components. A vari-
ety of electives are available to undergrad-
uates to provide depth and specialization,
many in commercially viable areas such as
local wrea networks, wircless communication
and de-regulated power systems.

Since most current enginecring design is
conputer facilitated, the department
includes compuier-aided design (CAD)
programs in many undergraduate courses
to emphasize possibilities for large-scale
design, corrections for unmodelled com-
plexities, trade-offs smong performance
criteria and real-time simulations. The
senior design project challenges each st-
dent w integrate analytical and design con-
cepls from carlier courses 1o design a device
or system to meet specified performance
requirements.

The program recognizes thatl communi-
cation and interpersonal skitls are essential
to 4 successtul career in any profession.
Students in the program are required to
take courses in history, writing and litera-
ture, as well as elective courses in the areas
of humanities and social sciences. Those
skifls are also developed in team projects
in design courses.

Students are 1aught by taculty tamiliar
with current issues through sponsored
research programs, such as those coordi-
nated by Polytechnic’s Center for Advanced
Technology in Telecommunications
(CATT). a World Wide Web lab and niany
research grants awarded to individuals or
groups of professors,

The Electrical Engineering Program
keeps abreast of market changes through the
CATT Industrial Affiliates Program. hiring
of professors and part-time adjunet teach-
ers huving indusirial experience. frequent
contacts with alumni, review of profes-
stonal journals and encouraging faculty to
work in industry part-time or while on sab-
batical. Where possible, classroom work
chailenges students to apply their knowl-
edge to current design situations. Students
arc also able to apply broad technical
knowledge to practical problems through
interdepartmental cooperation in photomnics
{with physics). in robotics (with mechan-
ical engineering) and in smart materials
{with materials science).

Indusiry's need for the system approach
in engineering is also reflected 10 the cur-
riculuin by senior projects in arcas such as
control and robotics. advanced hardware
design, imaging. wireless communications,
power electronics and arcas mentioned
above. The economic aspects of engineer-
ing are addressed by ullowing undergrad-
uates to choose electives, such as
macro/micro economics, organization:l
hehavior and management process. Cost
evituation is required in the design projects
for EG 1004 [niroduction to Enginecring
Design. Senior projects emphasize time
management and planning.

Exceptional undergraduate students are
given the opportunity for advanced study
in two programs: {1} the BS/MS Honors
Program, which requires students to work
on a research project equivalent to 6 or 9



credit hours, and (2) the summer junior
rescarch internship program, which allows
undergraduaies to work onvesearch projects
with graduate students and their advisers.

Lip-to-daie information about progrium
requircnenis, course offerings, senior pro-
ject topics and research projects is avaikible
enline from the Deparument of Electrical
and  Computer  Eagincering
www.ece.poly.edu,

UNDERGRADUATE DEGREE
REQUIREMENTS
The undergraduate program in Elecirical
Engineering gives students hroad-based
preparation for a carcer in electrical engin-
eering i any of its specialization and read-
1wes them for immediate employiment i
indusiry. business and government. or for
turther praduate cducation. The program is
aceredited by the Accreditation Board for
Engineering and Technology {ABET).
The 1able at the end of this section out-
lhining the Typical Course of Study Tor 4 BS
shows a lypical semester-by-scmuesicr pro-
gram for students who enter as freshmen in
tall 20430 or Tuter. The notes identified by
superscript numbers are an essential part of
the table. Students are responsihle for mak-
ing themselves aware of changes that might
be made i this program after the publica-
tivn of this catwlog. Those changes are
posted oulside the departiment advising
offices and on the depurtment’s Web page.
(Students whao staried thetr studies before
fall 2000 should consult the previous edi-
tion of this catalog or the department’s Web
page for program and course requirement
applicable to thent)

SENIOR BDESIGN PROJECT

The two-semester senior Design Project
allows each student 10 focus on vne aspect
of electrical engincering. In the first senes-
ter, students develop skills using speciadized
laboratory cquipment and computer design
packages, are introduced to technigues for
planning projects and making effective pre-
sentations, and they fearn to balance design
requirements such as performance. safety,
reliahility, and cost elfectiveness.

[ the final semester. students desigh,
build or simulate and test a deviee or sys-
tem o meet preseribed engineering spec-
itications.

Inforinai and formal written and public
oral presentations help prepure students
tor professional careers. Design project
students frequently work in groups or pairs
w0 develop teraction skills essential to
good engineering.

GRADUATION REQUIREMENTS
The University requires a 2.0 GPA i ail
courses taken and specifies other general
requirements i the section “University
Degree Requirements.” which describes
the core curricuium for all enginecering
majors. Including placement procedures
in writing, mathematics and programming,
course credits by transter and advanced
placement and credit by examination,

To graduate, students nist (1 have 1 C-
grade or betier in CS 1114, €S 2204, EE
2004 and EE 3054 and (2) have a techm-
cal GEA of 2.0 based on all courses prefixed
EE. CS or EL. Seniors may elect graduate
courses fabeled EL 53X X, but not 5 5XX,
Toenroll inother graduate courses. seniors
must have a 2.7 GPA or hetter n related
courses and adviser approval.

Students are expected 10 meet the degree
requirements i effect at the ume when
they lirst carolied in o Polytechnic pro-
eraim. Those requirciments apply as long as
the student remains in good standing and
fess than cight vears have elapsed since
entering the program. The perod for
unchanged requirements i proportionately
fess for a transter student. (Students who
started ther studies before fall 2000 should
consult the previous edition of this catalog
or the depurtiient’s Web page tor program
and course requirement applicable to them.)

GOOD STANDING, PROBATION
AND DISQUALIFICATION

Stadents who {ail 1 meet University GPA
requirements or other conditions of ade-
guate progress toward completing a degree
are put on probation. {See the "General
University Reguirements” section in this
catzlog Tor more details.) Students on pro-
bution may not register for courses in one
semester until grades are avatlable from
their previous semester’s courses, and they
are Himited to a reduced namber of credits
per semester. Students who mimprove their
acadermic performance are removed from
probation and returned (o good standing,
Continued poor academic perfonmuance can
fead o final probation and. eventually. dis-
quahification from the University.

To remain in gooed standing in the
Undergradeate Electrical Engincering
Program, students must (1) maintan, lerm-
by-terin and cumulatively, a technical GPA
(based on ELEL EL and €8 courses) and o
University GPA of 2.0 or better: (2) tail no
courses; (3yearn a C- or betier in each of the
tour courses specilied above: (4 fulfill all
course pre-feo-reguisiles: and (53 remove

ELECTRICAL ENGINEERING PROGRAM

any incomplete I grades within 30 duays of
the last day of finad exams. Qeeasionally an
adviser may pertnit a third enroliment in a
course for which a C- grade 1s reguired. In
such cases. the student wiust carn a grade of
a Corbetter in that course. Students facing
difficultics, whether educational or personal.
should consult their instructor or a depant-
mental adviser at the carhest possible time.

Students who do not meet program con-
ditions are placed on departmentat proba-
tion. Probation conditions may require
students o (1) repeat courses, including
courses where they received transfer credit
and courses where they received a C grade
or less at Polytechnic: (2) specify their
credit load and permissible withdrawals: or
{3} take other remedial programs, Students
who do not meet depanimental probation
requirements, fail twice w earn the required
grade inany one course or o not conlorm
to the University Student Code of Practice
are subject to being disqualified lrom work-
mg toward a bachelor’s n electrical engin-
cering or laking any {urther electrical
engineering courses. Actions taken depend
on individual cases. Students whe are dis-
qualified may appeal in writing. Students
may also apply for readmission after two
terms (fall, spring or sumimer} have passed
it they show evidence of an improved
chance of success.

DLUAL UNDERGRADUATE
MAJORS

With departmental permission. students
miay carn a single bachelor’s degree in elec-
trical and computer engineering. This
degree requires g total 142 credits rather
than the usual 128 required for individual
bachelor’s degrees,

PART-TIME UNDERGRADUATE
STUDY

I order o accommaodate the need of some
students o compiete some of their studies
on a part-time basis, some basic courses are
offered 1n the evening (starting at 6PM or
latery. However, part-time students will
have (o lake most of their courses during the
day (o complete their degree, Full-time and
part-time students are subject to the same
academic standards. Transfer between full-
time and part-time status is possible at any
tme,
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TRANSFER STUDENTS

Transfer credits for courses taken at other
schools are based on evaluation of content
andd level. Students completing the same
program at another school, but in different
years, may reccive different amounts of
transfer credits. They should consult an
clectrical cngineering undergraduate adviser
for current information.

Transfer students must armive and present
their records for evaluation at least one
weck before the regular registration period
of their first semesier at Polytechnie.
Transfer credits are awarded only for
courses completed with C grades or better,

Qualified students from two-year pre-
enginecring programs, such as those at lib-
eral arts and community colleges, may
fulfill the requirements for the BS in
Llectrical Engineering in two additional
years, Since pre-engineering programs vary,
a preseribed prograin is not possible: con-
sequently. students should consult with a
Poiytechnic undergraduate adviser at the
beginning of their pre-cngineering pro-
gram,

Graduates of technology programs may
he able to fulfill the requirements for the BS
m Electrical Enginecring in two to three and
a half vears, depending on the scope and
level ol their previous education. Consult
with an undergraduate adviser for details,

THE BS/MS ACCELERATED
HONORS PROGRAM

The BS/MS Accelerated Honors Program
leads to the simultancous awarding of a
buchelor’s and master’s degree. Depending
on the student’s preparation and objective,
the two degrees may be completed in as few
as four years of study. Each program is
individually designed in cooperation with
the deparimental BS/MS Accelerated
Honors Program adviser 10 allow varied
transfer and AP credits. co-op program
participation, professional summer jobs
and other goals consistent with the Honors
progrant.

Possible BS/MS combinations include
BS in Electrical Engineering with a MS in
Electrical Engineering, Telecommuni-
cations Networks or Computer Engineenng.
{Sce also the Computer Engineering
Program section in this catalog.)

Ineoiming freshmen with superior admis-
sions quahfications are invited to participate
in the Accelerated Honors Program, Later
admission may be considered after the stu-
dent completes no more than ene year at
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Polytechnic. Students must complete 16
to 20 credits each semester, maintain a 3.5
GPA overall and technical average, partic-
ularly in key courses, and display a record
free of course repetitions and withdrawals,

The required courses for the two degrees
include all courses required for the indi-
vidual BS and MS degrees. except for the
senior Design Project I1. and all curriculum
foonotes apply. Required credits are the
sum of the credits for the two degrees minus
the 3 credits of senior Destgn Project 1.
Students in this program must complete a
iaster's Thesis (generally optional for
other WS students).

Acceleration may be achicved through
summer course work, extra course foads,
careful course sequencing or credit by
examination. Students may also achieve
acceleration through advanced placement
credit in such courses as calculus, com-
puter science or physics.

GUIDANCE FOR
UNDERGRADUATE STUDENTS
Instructors provide help for students in
their courses during hours posted on their
doors or by appointment. Students tuking
project or thesis courses work closely with
taculty project advisers, Electrical engin-
eering advisers are glad w advise on courses
and program adjustments resuiting from
academic needs or personal problems.

The Office of Special Scrvices sponsors
4 peer tutoring program. The Learning
Center provides drop-in tutoring in math-
ematics and physics. Personalized career
counseling is avaitable,

SL 1010 Freshman Semminar introduces
students to Polytechnic and its curricula.
Fellow students are an excellent source of
advice on adjusting to the University envi-
ronment and the demands of an cngineer-
ing program. In addition to meeting students
in class, students are urged to meet stu-
dents who can provide experienced advice
by joining clubs such as the student branch
of the Institute for Electrical and Electronics
Engineers ((EEE} professional society. or
religicus or ethnic clubs,

Students are advised to meet with other
students to study and to do homework. In
this way they benefit both from explanations
provided by others and by the deeper under-
standing they get when they explain a con-
cept or technique to somcone else.

INFORMATION

Undergraduate advising information is
available on the Department of Electrical
and Computer Engineering's Web page.
www.cce.poly.cdu. Students should consult
that page for further details on honors. pro-
bation, approved electives, projects, elective
concentrations. course offerings, senior
project topics and other matters of interest,
Curriculum and prerequisite changes. new
courses, special sections and other Just
minute announcements are also posted on
the bulietin boards outside of the Office of
Electrical and Computer Engineering
Advising. All students are responsibie tor
keeping informed about the latest proce-
dures and regulations.

Deseriptions of undergraduate courses
in electrical engineering are found after the
descnption of the graduate programs in EL.

GRADUATE PROGRAMS

The Department of Elecirical and Computer
Engincering offers a Graduate Electrical
Engineering Program leading to certifi-
cates and degrecs Master of Science, Master
of Engineering and Doctor of Philosophy.

The requirements for graduate degrees
in electrical engineering arc quite general,
Each student may follow a program m any
one of a variety of fields, including those
described in the following paragraphs. For
up-to-date information. students should
refer to the Department of Electrical and
Computer Engineering Graduate Student
Manuai, which is revised annually and is
available from the depaniment’s graduale
office und online at www.cce.poly.edu.

QOutstanding students should apply for
financial aid in the form of research fel-
lowships, teaching fellowships or panial
tuition remission.

GOALS AND OBJECTIVES

The Master of Science program in Elecirical
Engineering prepares graduates for a pro-
fessional career as a practicing engineer
in industry, business or govermment at an
advanced level or to pursue the PhD degree
in clectrical engineering. The three core
courses., two one-year sequences and cle.
tives provide students with the opportu-
nity to achieve both breadth and depth
across a number of subdisciplines within
electrical engincering.



The Doctor of Philosophy program in
Electrical Engineering prepares graduates
for a research career in electrical engineer-
g and/or teaching at the university level.
The program provides snidents with a strong
fundamental knowledge in several disci-
piines of electrical engineering. skills
required to perform independent research
activitics in one of the subdisciplines and the
ability to prepare and defend a dissertation
representing an onginal and significant con-
tribution for publication in a recognized
scientific or engineering journal,

CONCENTRATIONS

Wireless Communications

Wireless lelecommunication has experi-
enced cxplosive growth since the intro-
duction of cellular telephones. Personal
Communication Services (PCS) and other
services such as wireless PBXs, wireless
LANs, wircless local loops, blue tooth and
HomeRF have also become popular. Major
paradigm shifts from exclusive reliance on
wired networks to an era of tetherless com-
munications and from a (ixed compuiing
environment to a mobile computing envi-
ronment is underway in the world of com-
munications. The merging of Internet and
mobile communications is expected to
ignite unprecedented growth and a revolu-
tion in information technologies.

Computer Engineering

Computer Engineering deals with various
systems, devices and chips for computing.
control and communication purposes.
Computer engineers are involved in design-
ing supercompuiers. ubiquitous personal
and portable computers. communication
equipinents, networking units, intelligent
control modules and all kinds of embedded
hardwuarce-software devices.

Telecommunications and Networking
Telecommunications and networking man-
ages vanous communications systems such
as telephone, television, radio transmis-
sion, radar, space communications. fac-
simile and image transmission and
nctworks, including data networks, locat
arca networks and the Internet. The range
ol the program’s interests inciude the design
of components, such as ATM switches and
reccivers, the design of systems and net-
works, performance. analysis, modeling
and protocols,

Image Processing and Multimedia
Technologies

Technologies currently being developed
include digital television. including HDTYV,
medical imaging and teleradiology; and
multimedia database and communications.
All make use of digital image enhance-
ment, filtering, analysts and compression
techniques.

Signal Processing

Signal processing handles the generic prob-
lem of extracting the useful/desired infor-
mation (signal} from the received data in the
presence of uncenainties such as noise and
other distortions. The techniques are applic-
able to any information-processing situa-
tion and involve analysis and design of
signals, channels and receiving systems as
well as task-oriented signal processing
aigorithms.

Systems and Control

Systent engineers are concerned with mod-
eling and predicting the behavior of large
systeins from knowiedge of the comnpo-
nent parts. Examples include air-traffic
control systems, health-care delivery sys-
tems. and systems to monitor and control
poilution of the environment, Control engi-
neers are concerned with all aspects of
automatic regulation of system perfor-
mance. Together with the system engineer,
they are trained in the liclds of automation
and system theory. Typical examples of
control systems are automatic guidance
systems for aircraft and space vehicles,
electde motor eontrot and chemical process
control,

Electronics and VLSI

The discipline of electronics and VLSI
involves the design and implementation of
circuits used in microcomputers, telecom-
munications, signal processing and con-
trol systems. Such cireuits are being
designed at Polytechnic using state-of the-
art computer facilitics and design tools,
and the circuits are being fabricated with
modern technologies such as CMOS, bipo-
lar and GaAs.

Fields and Waves

Studies in fields and waves include clec-
tromagnetic and acoustic wave radiation and
propagation under a variety of conditions,
including nonlinear. anisotropic and peri-
odic media. Such studies include microwave
wavegnides and antennas, optical fibers
and integrated optics diffraction and scat-
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tering effects. Applications include radar,
microwave and optical communicaiions
and wircless technotogy.

Plasma and Atmospheric Physics

This area is involved with the breakdown
and ienization of gases and the nteraction
of the resultant plasma with clectromagnetic
waves, Such studies have application to
the propagation of high-power radio waves
in the atmosphere and the ionosphere.

Power Systems and Energy Conversion
Studies in power and energy include, not
only the traditionally tmportant genera-
tion, conversion and distobution of elecirical
power, but also suech modern topics as
power electronics. 1on plusmas for the gen-
eration of clectrical energy and the real-
ization of electromagnetic propulsion.

ADMISSION REQUIREMENTS
FOR THE MASTER’S DEGREES
Master of Science

Admission o the Master of Science in
Electrical Engineering Program requires a
bachelor's in electrical engineering from
an accredited institution. with a superior
undergraduate academic record. Students
not meeting all these requirenients will be
considered for admission on an individuai
busis and may he admitted subject to the
completion of appropriate undergradunie
courses o rernove deficiencies in prepara-
tion. Students who want to obtain a
Polytechnic BS in Electrical Engineering
must do that before beginning studies for
a master’s.

Applicants who lack a BS i Electricad
Engineering but are otherwise sufficiently
prepared for admission without under-
graduate deficiencies may nevertheless be
required to take specified undergraduate
and introductory level graduate electrical
cngineering courses, Such gradugte courses
count toward the master's degree. A student
with a BS in a field other than clectrical
engineering may also want o consider the
departmental master’s programs in com-
putcr engineering. electrophysics. system
engineering, wireless innovation or telecom-
munication networks,

Master of Engincering

Adhntssion to Master of Engineering pro-
grams requires a bachelors degree in an
appropriale preparatory discipline from an
institution aceeptable to Polyiechnic,
Candidates for the degree Master of
Engineering must complete no less than 36
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units of advanced study andfor research
beyond the bachelor’s degree in the pro-
anum.

DEGREE REQUIREMENTS

To satisly the requirernent for the MS in
Electrical Engincenng. students raust com-
plete a total of 36 units of courses, as
described below. An overall GPA of B in
all graduate courses is required by the
University. In addition, a B average is
required in specific sroups of courses, as
indicated below.

GROUP 1: Core Courses

Three courses from the following:

EL 317 Intwduction wy VST System Design

EL AL Signals, Systems and Transforms

EL 625 Lincar Sysiean

EL 630 Probahility

EL 6 Advanged Electrenics: Analug and High
trequency Amplifier Desian

EL 671 Fields and Waves

EL 735 Communication Nepworks

9 Units

GROUP 2: Two one-yvear scqueances.
which may include courses in Group 1.
Both sequences must be in EL or CS
courses and at feast one most be an EL
sequence.

6-12 Units

GROUP 3: Approved clectives, which may
include a thesis {9 umitsy and a reading
course (3 units maximum).

15-21 Units
Minimum Totak: 36 Units
At least 24 of the 36 units offered for an MS
in Electrical Engineenng must be in EL pre-
fixed courses.

An overall B average is required in the
combination of the five to seven courses
offered to satisty groups 1 and 2 above.

The core courses cover fundamental
material and should be taken as carly as
possible.

Accomplete program of study, including
the choice of one-year sequences, 18
arranged with a departmental adviser.
Studdents should consult the Departinent of
Electrical and Compuler Engincering
Ciratduate Stident Manueld tor detailed rules
and procedures. ncluding student status,
recommended one-year sequences. recom-
mended electives, current areas of research,
repetition of courses and disqualification
for low grades. The manual also contains
announcements of changes in degree
requirements. if any. adopted by the faculty
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after the publication of this catalog.

Out-of-department courses (i.c..
courses not carrying the departmental pre-
fix ELY: a maximum of 12 units of approved
courses may be taken as electives.

Thesis: an exceptional stucdent may elect
10 write a master’s thesis for which S units
toward the degree may be earned. Such a
student should find an appropriate adviser
who has agreed to maonitor the thesis
reseurch. The research should adequately
demonstrate the student’s proficiency in
the subject material. Oral defense of the
miaster’s thesis with at least thive professors
in attendance is required.

‘Transler credits: the 9 units of transfer
credits allowed in accordance with
Polytechnic regulations can be applied only
toward the electives. Transfer credits may
not be used to satisty the core or sequence
course requirements,

Validation credit: validation credits
imay he allowed in accord with Polytechnic
regulations. In order to obtain credit. stu-
dents must file an application with the
Electrical and Computer Engincering
Graduate Comnmittee for permission to take
the validation examination.

Repetition of courses: a student may
register no more than three ames for the
sume course, including registration for
which 4 W was carned. A course will not
be aliowed for degree eredit it it was taken
in violation of this nile.

ADMISSION REQUIREMENTS
FOR THE DOCTOR OF
PHILOSOPHY

General: graduate students who have
exhibited a high degree of scholastic pro-
ticiency and have given evidence of ability
for conducting independent research may
consider extending their poals towards the
doctorate. The PhD 1s awarded to students
whe complete the program of studies and
rescarch {(described below} and prepare
and defend a dissertation representing an
original and significant contribution for
publication in a recognived scientific or
engineering journal. For a more complete
desedption of the topics summarized here,
please refer wo the departinent’s Gradiate
Student Manual.

Admission to Programs: entrance into
the doctoral program of study and research
is contingent on candidates passing the
departimental qualifying examination and
forming a guidance committee (both
described below ). Students entering with a
bachelor’s degree normally take the gquali-

fying examinations after one vear of study.
Entering students holding master's degrees
may take these examinalions as soon as
they are prepared, but full-time students
arc expected to tuke the examinations within
the calendar year

Students emering the doctoral program
at the baccalaurcate level must meet the
entrance requirement listed above for the
master’s program. Students entering at the
master’s level for the PhID in Electrical
Engineering are normadly expected 1o have
amastery in electrical engineering. Students
holding a niaster's degree trom Polytechnic
in conmputer eREINCETing, sysIens engin-
eering, clectrophysics, ielecommunications
networks or wireless innovation can atso
enter the progrant.

Qualifying Examinations: the PhD
qualifying examinations are offered once
each year, These examinations are divided
nto two sections: (17 4 wrilten examination
requiring preparation through the first-year
graduate level in several arcas related to
the student’s principal area of interest and
(2} an oral examination congentrating
mainly on this principal area. Principal
arcas of concentration are Communica-
1ons, signal processing, systems and con-
trol, clectro-optics. clectromagnetics,
networks, computer and network architeg-
e iin{l POWET

Details regarding aliowed subject areas,
recommended background courses. samnple
examination questions and the precise tor-
mat for the coming year are available in the
department’s Grraduate Sivdent Manual.

Guidance Committee: upon passing
the qualitying examination, graduate stu-
dents must find a faculty member in their
aven of major interest who wil become the
thesis adviser. Students work with their
thesis adviser to find an adviser for a minor
outside of electnical engineering and a guid-
ance commitiee of three or four faculty
members, with the thesis adviser usually
acting as charman. At least one other guid-
ance corantittee member must be 1 the
students” area of major research interest; this
member may be from outside of
Polytechnic. The minor adviser may be a
member of the guidance commitiee,
Students must submit the names of these
guidance committee members to the Office
of Graduate Programs for approval.

The thesis adviser approves the program
of study in the student’s major. and the
minor adviser approves the program of
courses in the minor, When the require-
ments for minor or major are completed,



students should have the appropriate adviser
certify this in writing to the Office of
Graduate Affairs, winh copies to the
Department of Electrical and Computer
Engineering’s Graduate Office.

The guidance commitice conducts the
area examination and thesis detense and
approves the final thesis,

Course Requirements: Polytechnic
requires that candidates for the doctorate
complete a minimum of 90 units of acad-
emic work beyond the bachelor’s degree,
including a minimum of 24 units of dis-
sertation research, Electrical engineering
candidates must take a minimum of 51
units i formal cowrses (as distinet from
independent study units such as reading,
project or thesis) as part of the peneral
requircment of 90 units. PhD students are

required to take a minimum of 12 units of

courses in a minor arca outside of glectri-
cal engineering. The minor must be taken
in an area that 1s both distinet from and yet
consonant with the student’s major area of
study. Approval of the minor program i1s
described in the preceding paragraph.
Students work with their thesis adviser to
develop their major program of study. The
major program should constitute 4 coher-
ent, in-depth study of the most advanced
knowledge in the student’s area of con-
centration. Attendance at graduate seminars
is expected when they are offered in the stu-
dent’s principal arca of interest.

Area Examination: The area cxamina-
tion consists of a presentation or review of
the general background in the problemn area
of the student’s dissertation. The purpose
of the examination is to demonstrate that
the studem understands the fundamental
prior rescarch n the tield of the thesis work.
The examination should be taken carly in
the PhID program, after no more than 12
units of disscrtation have been taken, and
should not be a review ot partial thesis
results. The examination ntay be in the
form of an open seminar attended by other
interested faculty and students. The guid-
ance committee evaluates the student’s per-
formance and determines whether the depth
of knowledge and understanding neces-
sary 1o carry out research in the chosen
arca has been demonstrated.

Postpenement of the arca examination
beyond registration for 12 units of thesis
requires the approval of the department’s
Graduate Committee.

Submission of the Thesis and Final
Examination: After completing the doc-
toral dissenation, ¢candidates undergo oral

defense of the thesis. The examination is
conducted by the guidance committee, but
is open to all members of the facully and
to such other persons us may be inviled.
Copies of the dissertation are made avail-
able to prospective examiners at a reason-
able time in advance. The guidance
committee chairman notifies the Othece of
Graduate Programs of the candidate's readi-
ness so that the examination date may be
scheduled. Students are advised to consult
the Office of Graduate Programs regarding
how 1o submit, reproduce and bind the [inal
manuscripl.

FIVE-COURSE GRADUATE
CERTIFICATES

* Computer Engineering

+ Image Processing

« Telecommunication Network
Management

« Wireless Communications

GRADUATE CERTIFICATFE IN
COMPUTER ENGINEERING
Computer engineering is a rapidly growing
profession and computer engineers are in
the midst of exciting times with unlimited
opportunittes in all walks of life. For
instance, computer engineers interact with
and design large supercomputers as well as
the ubiguitous personal and portable com-
puters. Furthermore, computer engineers
play a key role in nelworking computers
with other computers and intetligent
devices. Computer enginecrs are also
involved in such varied projects as design-
ing specialized computer hardware 1o recen-
struct the human genome: monitoring and
controdling industrial plants and the enyi-
ronment. conputer graphics and robotics;
and designing biomedical devices and com-
puter networks. Finally, computer engi-
neers design and develop hardware and
embedded hardware-software systems, The
graduate certificate in computer engineer-
ing is designed for working professionals
who seek 10 acyuire an in-depth under-
standing of the field. The program con-
sists of three required courses and two
elective courses.

Required Courses:
Caurse Na. Course Title Units

EL 549 Advanced Hardware Design (VHDL)Y 3
EL 536 Principles of Communication

Networks i
CS5613  Computer Architecture | 3

ELECTRICAL ENGINEERING PROGRAM

Recommended Elective Courses

{choose 2):

Course No. Course Title Units

EL 547 Tatro. to V1.81 Design i
EL 548  Real-Time Embedded Sysiems 3
EIL 649 Digital VLSI System Testing i
ElL 644 V1.SI Systern Architectures i
El. 645 VHDL-Based Behavioral Synthesis 3
El. 94X  Advanced Hardware Design Lab
{(VHDIL. + FPGA)
EL 641 Analog &High Frequency Amplifier
Design 3
EL 643 Digitat Integrated Circuit Design 3
LEL94X  VLSICAD 3
8614 Computer Architecture {1 K
CS 618 Fault-Tolerant Computers 3

Certificate Coordinator: for further intor-
mation regarding the Computer Engineering
Certificale, contact Professor Ramesh Karri
at 718/260-3596 or send e-mail to
ramesh@isaacs.poly.edu.

GRADUATE CERTIFICATE

IN IMAGE PROCESSING
Technologies currently being developed
include digital television, including HDTV:
medical imaging and teleradiology: and
multimediz database and communications.
All make use of digital image enhance-
ment, (iltering. analysis and compression
techniques. This centificate is designed for
working professionals who scek to acquire
an in-depth understanding of image pro-
cessing and communication technology.
The program consists of four required
courses and one recommended elective
course,

Required Courses:

Course No. Course Title Units
EL 512 Image Processing K
EL 514 Multimedia Lab (formerly EL 503 3
EL 612 Video Signal Processing 3
CS 664 Computer Vision & Scene Analysis 3

Recommended Elective Courses
(choose 1);

Couvrse No, Course Title Units
EL 536 Principles of Communication

Networks i
EL 611 Signals, Systemns & Transtorms i
EL 630 Probabtlity 3
EL 631 Applied Swehastic Processes 3
EL 3 Digital Signat Processing [ 3
EL 716  Multiresolution Signal Decomposition 3
EL 995 Advanced Project [ 3

Certificate Coordinator: For funther infor-
mation regarding the Iimage Processing
Cenificate, contact Professor Yao Wang
at 718/260-3469 or send e-mail to
yao @vision.poly.edu.
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GRADUATE CERTIFICATE IN
TELECOMMUNICATION
NETWORK MANAGEMENT

The explosive growth of data networks has
brought with it the need for effective net-
work managemenl. The widespread deploy-
ment of standards-based solutions {c.g..
SNMP) is but a first step in dealing with the
complexity of network management. A
thorough knowledge of network protocols
and network management standards 1s nee-
essary lor any practitioner in this arca. The
program consists of four required courses
and one recommended elective course.

Required Courses:
Conrse No. Course Tille Units

ELL 336 Principles of Communication

Networks (formerly EL 635) 3
EL 537 Prowowaols for Local Area Nevworks

tlntermer course) 3
(i)
CS 684 Network Protocols ] 3
EL 637 Local and Metropolitan Arca

Networks 3
CS 682 Nerwork Management and Security 3

Recommended Elective Courses
(choose 1):

Conrse Mo Course Title Units

EL 736 Communicaton Networks 11 (Network

Design und Algonthms) 3
CS 681 Information. Privacy & Secunity 3
EL. 738 Communication Metworks |

{Performance Analysis and Modeling) 3

Certificate Coordinator: for further
information regarding the Teleconumuni-
cation Network Management Certificate.
contact Professor Shivendra Panwar at
T18/260-3740 or send e-muail o pan-
war@calt.poly.cdu.

GRADUATE CERTIFICATE IN
WIRELESS COMMUNICATIONS
Wircless telecommunication has experi-
enced remarkable growth since the intro-
duction of cellular telephones. With the
licensing by the FCC of spectrum for
Personal Communication Services (PCS)
and other services such as wircless LANs,
wircless local Toops and the emerging wire-
less Intranct, the rate ol growth is expected
to increasc even further. In order to give
those with an electrical engineering back-
ground the specific knowledge needed to
work 1n this expanding market. Polytechnic
has structured a series of five post-BS-level
courses that cover the knowledge needed to
compete successtully in this industry. The
program consists of two required courses
and three recommended clective courses.
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Required Courses:

Course No. Course Title Linits

EL 3N Wireless Personal Communication
Systems 3

EL 630 Probability 3

Recommended Elective Courses
ichoose 3):

Course No. Course Title Linits
EL 336 Principles of Communication
setworks 3
EL &) Principles of Digital Communications:
Modulation & Coding 3
EL 602 Wireless Communications: Channel
Modeling & Impairments Mitigition 3
EL6O3 Modern Wireless Communication
Techoigues and Systenws 3
L1 606 Intormiation Theory 3
LL 675 UNF Propagation tor Wireless Systems
EL 930 Wireless Information Systems Lab 3

EL9XX Selecred Topics Courses in Wireless 3

Certificate Coordinator: for further infor-
mation regarding the Wireless Communi-
cations Certificate, contact Professor Frank
Cassara at 631/755-4360 or send e-mail
to cassara@rama.poly.edu.

UNDERGRADUATE COURSES

Students should consult deparimental post-
ings. handouts and the department’s Web
page for changes in required courses, course
contents and prerequisites in etfect after the
publication of this catalog.

Gencral prerequisites: students may not
register for any junior- or senior-level
courses until all Ireshman and most sopho-
more requirements are completed.
Knowledge of computer programming at
the level of C5 1114 and of computational
mathematics packages used n calculus
courses are assumed in all EE courses.
Note: Elective courses whose identifiers
have three numerical digits (¢.g.. EE 107
are hsted aller the courses having identifiers
with four numerical digits. Courses with
identifiers of the form EL XYZ that are
available as senior electives are located in
the list of Graduate EE Courses.

EE 2004 Fundamentals of Electric
Circuits Ry POy R

Circuit models and Kirchhoft's circuit laws.
Passive and active d-c circoit elements.
Node and loop analysis. voltage and cur-
rent division. linearity and superposition.
Thevenin's and Norton's Theorems, Namal
and forced responses for RLC circuits,
Sinusoidal Steady-State response. Complex
voltage and current. Average power, max-
imum power transfer, root mean square

values. Muual Inductance. Altemate-week
laboratory. Minimum ot C- reguired 1o take
other El courses. Objectives: tundamental
knowledge of DC and AC circuit analysis,
and laboratory practice required in upper
level EE courses. ability to formulate prob-
lems in a manner that facilitates their
solution, and to develop student’s ability to
communicate cftectively through writken
repons. Prereqguisites: MA 2012 MA 2132
and PH 2004. ABET competencies «, b. e.
& k.

EFE 3054 Signals and Systems
it

Linear system theory tor analog and digi-
tal systems. Linearity, causality. time inviri-
ance. [mpulse responsc. convolution.
stability. The Laplace and z- transforms
and applications to Linear Time [nvariant
(LTD systems. Frequency response, analog
and digital filter design. Fourier Series.
Fourier Transtorms, the sampling theorem.
Alternate-week computer laboratory pro-
Jeets using analysis and design computer
packages. Objectives: establish founda-
tions of linear systems theory needed in
future courses: use of math packages to
solve problems and simulate systems: una-
log and digital filter design. Prereguisites;
EE 2004 (C- or better), MA 2012 and MA
2132, Co-reguisite: MA3HI2. ABET com-
petencies o, ¢. e, k.

EE 3064 Feedback Control 3477004
Introduction to analysis and design of lin-
car teedhuck control systenis. Modeling
of physical systems. performance specifi-
cations, sensitivity and steady-state error,
Routh-Hurwitz and Nyquist Stability tests,
The use of Root Locus and frequency-
response technigues 1o analyze system per-
tormance. and design compensation
{lead/lag and PID controtlers) to meet per-
formance specifications. Analysis and
design of control systems using math pack-
ages in alternate-week computer labora-
tory. Objectives: Establish foundation of
feedhack control theory for use in more
advanced courses; introduce control sys-
iems design concepts and practices; develop
tacility with computer design packages tor
design and simulation. Prerequisites: EE
3054 (C- or better) and PH 20048 ABET
competencies: o, ¢, e gk



EE 3114 Fundamentals of Electronics |
A bA A

Circuit modcls and [requency response of
amplifiers. Op-amps. difference amphtier,
voltage-to-current converter, slew rate. tull-
power bandwidih. commaon-muxle rejec-
ton, frequency response of closed loop
amplitier. gain-bandwidth product rule.
Diodes. Timiters. clamps, seniconducior
physics. Bipolar Junction Transistors. simall-
signal models, cut-off, saturation and active
regions, common emitter. commmnon hase
and emitter follower ampliflier configura-
tons. Field-Effect Transistors (MOSFET
and JEET). brasing, smadl-signat models,
comman-sawrce and common-gaie ampli-
fiers. integrated-circutt MQS amplilicrs.
Alternate-week laboratory experiments on
OP-AMTP apphications. BIT blasing and
large signal operation. and FET character-
istics. Objectives: o study design and analy-
sis of operationad amphfiers, small signal
hipolar junction transistor und ficld effect
transistor amplitiers. diode cireuits, differ-
ential puir amplitiers and the tundamentals
of semiconducior device physies.
Preveguisites: £F 204 ¢C- or berrer) and
PH 2004, ABET compretencies u, o, g, k.

EE 3124 Fundamentals of Electronics
n FA A0

Ditterential and multistage ampliler, cur-
FeRLTHITTOFS. CLTent sources. actineg Joads,
Frequency response of MOSFET, JFET
and BIT amplitiers: Bode plots. TFeedback
amplificrs, gnin-bandwidth rule, effect of
feedback on frequency response. Class A,
B, and AR output stages. Op-amp analog
integrated circuits, Piecewise-linear ran-

sient response: deteriminanon of state of

transisiors, Wave shapmig cireuits. MOS
and bipolar digital design: noise margin,
fan-out. propagation delay: CMOS. TTL,
ECL. Alermne-week laboratory expen-
ments. Objectives: to study design and
analysis of analog integrated circuits, tre-
quency response of amplifiers. feedback
amplificrs, TTL and CMOS digital mte-
grated circunts, Prereguisiie: EE 3714
ABET competencies a, e, g k.

EE 3404 Fundamentals of Communi-
*ation Theory RISEVRIE]

Bandpass sigial representation and quad-
rafure receivers. Noise i1 communication
systems. Digital Modulation Schemes,
coherent and non-coherent receivers,
Fundamentals of coding. Biock codes and
convoluaonal codes. Higher order modu-
lation  schemes, QAM., M-PSK.
[ntersymbol interference and equadization
techniques. Carrier and symbol synchro-
nization. Allernate-week computer labo-
ratory projects using analysis and design
computer packages. Objectsves: learn prin-
ciples of vartous modulation and coding
technigues and their relative effectivencss
under the constraints of vartous transmis-
sion eavirorments: use of math packages
to analyze and simulate communicatico
systems, Prerequisites: EE 303 (C- or
beaeri and MA 312 Co-requisite: MA
2O ABET comnperencies o, ¢, e, k.

EE 3604 Electromagnefic Waves
RVOF VR

Electromagnetic wave propagation in free
space and in diclectrics iy studied starting
from a constderation of distiibuied induc-
tance and capacitance on tansmission Hnes.
Eleciromagnetic plane waves are obtained
as g spectal case, Retlection and transmis-
sion at discontinuities are discussed for
pulsed sources, while impedance transtor-
ination and matching are presented for har-
monie e dependence. Snell's lnw and the
reflection and tansmisston coefficients at
dhelectric infertaces are derived tor obliguely
propagation plane waves. Guiding of waves
by diclectrios and by metal wavesuides is
demonstrated. Alternate-week laboratory.
Objectives: Establish foundations of elec-
tromagnetic wave theory applicable to
antennas, ransmissions lines, and materi-
alst increase appreciation for properties of
nuerials throush physical experiments,
Prereguasites: 8 2004 (C- or hetier) aind
MA 2 ABET comipetencies: a. boe, g k.

ELECTRICAL ENGINEERING PROGRAM

EE 3824 Electric Energy Conversion
Systems RESTI IR

Introduction fo electric energy sources.
energy storage devices, energy econonm-
ics. environmental issues. and clectrical
hazards. Principles of electric power sys-
e Aransmission and distribution, Basic
clectromechanical conversion systems -
pulse and distribution ransformers, mdue-
tion rotading machines, Principles of clectric
energy comversion—static power supplies,
static controllers and clectric power qual-
ity. Fundamentals of power muanagement—
heat-sinks  and  cooling  systems.
Alternate-week experiments with basie
electrical machines. Objectives: become
familiar with encrgy sources. storage
devices. and their cconomical and covi-
ronmental management: analysis and
design of transinission and distribution sys-
tems. basic electrical machinery, and power
electronic converters, Prerequisite: ££ 2K
(C- o better), Co-requisite: FE 3604, ABET
competencies: a, e, k.

Electrical Engineering Design Project [
{EEDPTI)

The design project. reyuired of all students.
consists of two three-credit courses. The
first course, CE DPL is one of a number of
specialty Tab/project courses offered by the
department in various sub-disciplines such
as cleetronies, machinery, robotics, imag-
tng. conmnunications. ete (EE4113-4183,
helow . The purpose of DPL s 1o provide
students with a significant amount of back-
sround laboratory experience in their cho-
sen area of concentration. o have students
begin their independent project work by
finding an adviser and initlabing the inde-
pendent praject work. and to exercise their
oral presentation and written communica-
ton skills, Preregutisite: completion of all

Jrnior-fevel teclmical corrses. ABET comi-

petencies: a b, ooe gk
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EE 4113 EE DP I- Control and Robotics
G:6:1:3

Additional prerequisite: EE 3064,

Additional co-requisite: EE 107,

EE 4123 EE DP I- Electrical Power
and Machinery 1:3:4:3
Additional prerequisite; EE 3824,

EE 4133  EE DP I- Electromagnetic
Waves and Applications 1:3:1:3
Additional co-requisite: EE 164,

EE 4143 EE DP I-Integrated Circuit
Design 1:3:1:3
Additional prerequisite: EE 3124.

EE 4153 EE DP I-Multimedia 0:6:/-3

EE 4163 EE DP I-Signal and Image
Processing f:3:4:3

EE 4173 EE DP I-Telecommunication
Networks £:3:1:3
Additional prerequisite: EE 3404.
Additional co-requisite: EE 136,

EE 4183 EE DP [-Wireless Communi-
cation 1:3:4:3
Additional prerequisite: EE 3404,

EE 4223 Electrical Engincering Design
Project II f:6:1:3

In this concluding phase of the Design
Proyject. students continue working with
an adviser on the independent project begun
in the previous semester. The final project
will build upon and the anatytica! and lab-
oratory skills developed 1n the previous
required and elective courses. The project
may be an individual project, or may be car-
ricd out hy a team of students working in
conjunction with a faculty group adviser.
The final capstone project may also be a
multidisciplinary project carried out
together with students from other depar-
incnts. Prereguisite: EE 41X3. ABET com-
petencies: o b, e d e fg h ik

EE 4313 Computer Engineecring Design
Project 1 $:3:1:3
Lectures and experiments will provide an
introduction t© computer hardware orga-
nization, assernbly language programming
and interfacing computer hardware to phys-
ical devices. This course will exercise the
student s oral presentation and written com-
munication skills and provide the back-
ground necessary for the student 10 begin

independent project work by finding an
adviser and a project for the DP II course.
Prerequisite: completion of afl junior fevel
technical courses, including minimum
grade requirements. ABET competencies:
a e gk

EE 4323 Computer Engineering Design
Project I1 0:6:1:3

This course is the conciuding phase of the
student’s Capstone Project. In this phase the
studenl works with a faculty adviser on an
independent project. This project will build
upon the analytical and laboratory skills
devcloped in the previous required and
elective courses. The project may be an
individual project, or may be carried out by
a leam of students working in conjunciion
with a faculty group adviser. The project
may also be a multidisciphinary project
carried oul together with students from
other departments. Students will be required
to ntake oral and writien presentations.
Prereguisites: EE43130r C54513. ABET
competencies: o, boo.d e f g h i j k.

EE 107 Control System Design 3:0.0.3

Topics on the design of lincar feedback
control systemns, sclected from the follow-
ing: lag-lead compensators, pole-place-
ment controllers; state-variable feedback
and observers: linear quadratic optimal
controf, stochastic systems, sampled-data
and compuier-controlled systems; and
phase-plane and describing-function tech-
niques tor nonlinear systeis. Preregrisite:
EE 3064.

EE 115 Advanced Digital Electronics
0.3

Fiip-flops, shift registers, counters, arith-
mictic operations, semiconductor memo-
ries, switches, A/D converters D/A
converters and selected apphcations of dig-
ital circuits. Preveguisites: LE 3124 and CS
2204.

EE 116 Communication Electronics
3:0:0:3

Desipn and analysis of small-signat and
large-signal tuned amplifiers. sinc-wave
oscillators, mixers, AM modulators and
demodulators, FM modulators and demod-
ulators, phase-locked loops. Prerequisite:
EE 3124,

EE 136 Communication Networks
3:0:0:3

This course develops the basic techniques
used in communication networks. After
protocol layering is introduced. algorithms
and protocols are discussed for use in each
of the [ive fayers: physical, data link. net-
work. transport and application. Specific
protocols such as TCP/IP, ATM. S57 wili
he included. Prerequisite: junior statis in
electrical engineering, computer engin-
eering or computer science. Co-requisite.
MA 222 or MA 223,

EE 164 Electromagnetic Ficlds and
Radiation 300003

Review and mathematical interpretation
of Maxwell'’s Equations: basic antenna the-
ory and radiation, antenna parameters and
arrays; rectangular metal waveguides:
diclectric waveguides: and applications at
radio and optical frequencies are discussed.
Prereqguisite: EE 3604,

EE 183 Electric Power Systems 3:0:0:3

Principles of operating electric power sys-
tems. Transmission lines: inductance and
capacitance parameters and curreni-voltage
relations. Power system representation.
[ntroduction to network calculations, syni-
metrical phase components and economic
dispatch. Computer exercises on power-
load flows. Prereguisite: EE 2004 (C- or
better),

EE 210 Summer Honors Research
Laboratory 0:6:0:3

An individual or small-group intensive 11-
week rescarch-oniented project. often related
to current faculty research projects. Ottered
in the summer following the junior year.
Students may use this course to satisfy the
Technical Elective requirement or the
Design Project IL A limited number of siu-
dents are selected for this program based on
application forms submitted in the pre-
ceding spring. (See "Research™ on the Web
page: www.cce.poly.edu)

EE 371-6 Guided Studies in EE
1,2.3,4.5,6 credits, respectively.

EE 381-6 Guided Studies in CompE
1.2,3.4.5,0 credits, respectively.



GRADUATE COURSES
WIRELESS COMMUNICATIONS

EL 501 Wireless Personal Communi-
cation Systems 2050:0:3

Introduction to the technology and under-
lying principles of wireless communica-
tions. Elementary examination of the
science and technelogy of wircless com-
munications ineluding radio signal propa-
gation. interference-limited communi-
cations, coding, and modulation. Building
blocks ot wireless networks. Essential fune-
tions of all cellular telephone systems.
Analysis of the different ways in which
the worlds tour leading systems perform
these tunctions. Prevequeisite: EE 3404 or
equivelent.

EL 536 Principles of Communication
Networks 24:0:0:3

See course listings under Telecommuni-
cations and Networking,

EL 601 Principles of Digital Communi-
catious: Modulation and Coding
2:0:0:3

Principles of M-ary coimmunication: signal
space methods, optimum detection.
Fundamental parameters of digital com-
munication systems, various modulation
technigues and their perlormance in terms
of bandwidih efficiency and error proba-
bility. Efficicnt signaling with coded wave-
forms. Block coding and convolutional
cading. Joint modulation and coding.
Prerequisites: EE 3404 and EL 630,

EL 602 Wireless Communications:
Channel Modeling and Impairment
Mitigation 207:0:0:3

Wireless communication models and prac-
tical techniques tor mitigating transmis-
sion impairments. Channel models: path
toss. long-term fading, short-term fading,
tfrequency sclective fading, delay spread,
angular spread. and Doppler spread: chan-
nel estimation technigues. Handofl and
power control. Diversity: selection com-
bining and gmn combining, Smart antenna:
inversion, LMS and MMSE space pro-
cessing and space-time processing
appruaches, Mitgation of Doppler spread:
pilot symbol techmyues. Equalizers: zero
forcing, MMSE, ILMS, decision fecdback,

ete. Rake receiver in DS-CDMA systems.
Adaptive schemes: decision direet and
CMA algorithms, Multiuser detection in
DS-CDMA systems. Prerequisites: EE
3404, MA 3012 and programming skifl in
MATLAB or equivalent.

EL 603 Modern Wireless Communica-
tion Technigues and Systems  24:0:0:3

Spread spectrum techniques: Direct
sequence and Code division multiple access
(CDMA), Frequency hopping. Third
Generation Wireless systems, Multicarrier
techniques: Orthogonal Frequency divi-
ston multiple access (OFDM) and
Multicarriecr CDMA (MC-CDMA).
Wideband CDMA (W-CDMA). Ultra
Widehand communications. Prereguisites:
EE 3404 and EL 630,

EL 604 Wireless and Mobile Networking
Protocols 204:0:0:3

The presence of wireless links and/or
mobile endpoints poses a set of special
requirements on networking protocols, cre-
ating the need for new types ol protocols.
For example, mobility management pro-
1ocols are necded for mobile location man-
agement and handolT management. This
course teaches the principles behind the
protocols needed in wireless and mobile net-
works. This includes MAC (Mcdiuro
Access Control), DHCP (Dynamic Host
Configuration Protocol), mobile location
management, mobile handoff management,
and authentication protocols. Network
architectures and protocols used in wire-
less/mobile networks such as mobile [P,
cellular networks, GSM, IEEE B(G2.11,
cordless phones, paging networks, PCS,
UMTS, WAFP, adhoc networks, etc,, will
also be covered. Prerequisite: £l {36 or EL
538,

EL 606 Information Theory 2/:0:0.3
Concepts of entropy and mutual intorma-
tion as mathematical measures tor discrete
information sources and discrete commu-
nications channels. Source encoding theo-
rems and source coding techniques.,
Extension to sources with memory, chan-
nel capacity and noisy channe! coding the-
ory. Extensions to continuous waveforms,
Prereguisites: graduate status and EL 630,

ELECTRICAE ENGINEERING PROGRAM

EL 607 Algebraic Codes (formerly EL
738) 27:0:0:3

General theory of lincar codes. Groups,
rings, ficlds, matrices and vector spaces.
Coding and error correction methods,
Encoding and decoding cyelic codes.
Convolutional codes and other encoding
schemes, Capabilines and limitations af
error-correcting code. Emphasizes codes
used in computers. Prerequisites: graditte
stetus and basic knovwledge of probability
and linear ulpebra.

EL 630 P’robability 200003
See course listings under Telecommuni-
cations and Networking.

EL 631 Engineering Applications of
Stochastic Processes 240003

Sce course listings under Tetecommuni-
cations and Networking.,

EL 633 Detection and Fstimation Theory
2400403

Sce course listings under Telecommunri-
cations and Networking.

EL 642 RF Electronics for Wireless
Applications 2400003

Sce course listings under Computer
Electronic Devices and Systems

EL 675 UHF Propagation for Wireless
Systems 20003

Sec course listings under Electrodynamics,
Wave Phenomena and Plasmas.

EL 930 Wireless Information Systerns
Lab 2003

See course listings under Telecommuni-
cations and Networking.

EL 901-909 Selected Topics in Wireless
Communications eerch 2000003

Selected topics of current interest in wire-
less communications. (See departmenta
mailing for detailed description of cach
particular offering.) Prereguisite: specified
when offered.

-
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SIGNAL PROCESSING
EL 512 Inrage Processing 270003
Introduction of basic concepts and tech-
nigues i digital Image processing: image
acquisition and display using digital
devices. properties of human visual per-
ception. sampling and quantization, sam-
pling rate comversion. two-dimensional
transtorms, linear and nonhinear filering.
morphelogical operations. contrast
enhavement. neise removal. image deblur-
rng. iinage registration and geometric wans-
formation, and edge detection. Students
will learn o perform some basic image
prowessing operalions using computers
equipped with special imaging hardware
such as video cameras and frame grabbers.
Preveguisites: EE 3054 and MA 3012 MA
204 2 or knenvledee of basic medrix algebia:
C progranuning skill: senior or graduae
statis, nsrucior periission veguired for
senior stidenis.

EL 3514 Multimedia Information
Processing and Communications Lab
2:3:0:3¢d

Multimedia communications refers to inte-
grated processing and communication of
video. image. audio and computer-gener-
ateel graphics and data. This course will pro-
vide students with hands-on experience in
the acyuisition. processing and communi-
cation of voice. tmage and video, as well
as nwiltimedia document creation and use
of real-time mubltimedia interactive com-
munications over a variety of channels,
Scunning. digitization, image conirast
cnhancement. color paletles. frame rate
comversion. Fthemet LANs and multipoint
video conterence. Includes weekly exper-
iments and two-week muniproject. This
course is subject to final faculty review,
Preveguisites: yraduate status or EE 3054
or ustractor’s perassion. Co-requisite:
EE 3404,

EL 611 Signals, Systems and Transforms
200003

Continuous and disercte linear systems,
system function. Fourer transforms., peri-
odic funchons, 7 transforms, discrete
Fourier series, fast Founer transforms,
Analog and digital tilers. finite order sys-
tem functions. Digital processing of analog
signals. Sampling theorems. Preveguisites:
redieaie sty and EE 3054,

EL 612 Video Processing 29:0:0:3
Advanced topics in digitul image process-
ing, such as image compression, image
recovery. medical imaging, advanced tele-
vision systems. ete. {See departiment mail-
ings for detatled description ot each
particular offering.) Both basie principles
and recent research developments will be
introduced. In addition o the lecture mate-
rial. cach student is required 1o finish a
term project implementing in software or
hardware an existing or new imuage pro-
cessing algorthm, Prereguisites: FL 32,
EL O30, EL 625, C progranuning skill und
gl'{({f{ith’t’ KIFNE.

ELl. 713 Digital Signal Processing I
20:0:00:3

Time and transtorm domain description of
discrete-time stgnals and filters. Z trans-
forms, difference equations, discrete Fourier
analysis and the FFT. Propertics and design
of recursive and nonreeursive filters. Etfects
of finite precision arithimetic and round-off
ervors. Hardware realizations of digital til-
ters. Introduction Lo spectral analysis.
Prereguisites: graduate siatus and EL 6T

EL 714 Digital Signal Processing 11
2800003

Two-dimensional signals and sysiems:
Fourier representations and muliidimen-
siongl samnpling. 2-D discrete Fourier trans-
form and convolution. Ditference equations,
7 transtorms and multi-dimensional sta-
bitity. Design and implementation of non-
recursive and recursive digitul filters,
Multiparameter statistical estimation the-
ory: the principle of maximum likelihood.
Signal parameter estimation in additive
noise and performance degradation due to
parameter uncertainly. The Kalman filter:
steady state theory and frequency domain
analysis. Kalman filters for smoothing.
commelated signal in noise and colored noise.
Prerequisites: graduate status, EL 031 and
EL7IL.

EL 715 Array Signal Processing
20000003

General sonar and radar array processing
concepls. Array performance considera-
tons, Narrowband and broadband signal
processors, Classicat and high resolution
technigues tor direction linding.
Eigenstructure-based techniques and spa-

tial smoothing techniques. Performance
analysis of elgenstructure-based technigues.
Asymptotic distribution of eigenparameters
assoctated with smoothed semple covari-
ance matrices in uncorrelated and coherent
scenes. Weiner solution and adaptive algo-
sithms, Least Mean Square (LMS), aceel-
erated gradient search and gradient
algorithins with constraints, Direet imple-
mentation by inversion of the sample covari-
ance matrix and transient response
considerations. Prereguisites: gradiate sio-
pis, EL 6T and EL 631,

EL 716 Maultiresolution Signal
Decomposition: Transforms. Subbands
and Wavelets 200003

A unified treatments of signal deconposi-
tion methods for coding, compression and
feature extraction, Orthonormal block trans-
forms: sinusoidal and polynomial based
transforms: decorrelation and compaction
properties: and optimal quantizers, Subband
{ilier banks: multrate sampling: decinxtion,
interpolation. polyphase expansions: Mband
filter banks for multichannel and multires-
otution expansions: and alias-free and per-
fect reconstruction designs. Wavelets: time
frequency localization, the short time
Fourier and Gubor transtonms: the ortho-
nonnal wavelet family: "Zoom-in" propeny:
link to dyadic filter bunks: and continuous
and discrete wavelet transforms.
Prevequisites: graduate status and EL. 713,

ElL 911-919 Selected Topics in Signal
Processing each 28:0:0:3

Selected twopics of current interest in systems
and networks. (See departmental mailing
for detailed description of each particular
offering.) Prereguisite: specified swhen
affered.

CONTROL SYSTEMS
El. 522 Sensor Based Robotics 24:0:0:3

Robot migchenisms, robot arm kincinatics
{direet and imverse kinematics), robot arin
dynamics (Euler-Lanpuage. Newton-Euler,
and Hamiltonian Formulations), tryjectory
planning, sensing, end-etfector mecha-
msms, force and moment analysis. intro-
duction to control of robot manipulators.
Prereqguisite: gradnate staius. Pre-feo-reg-
wisite: EE 3064, Also listed under ME 661,



EL 525 Applied Matrix Theory (for-
merly EL 613) 24:0:0:3

In-depth introduction 1o theory and appli-
cation of linear operators and matrices in
fimte-dumensional vector space. Invariant
subspaces. elementary divisors, canonic
forms and minimax theorems for ergen-
vitlues of henmitian pencils. Prereguisites:
gradnate siatus, MA 2042, MA 2132, MA
212 und MA 2122, Also listed under MA
601.

EL 621 System Theory and Feedback
Control 1 2:0:0:3

Design of single-input-output systems in the
frequency domain. Stability of intercon-
nected syslems from component transfer
functions. Parametcrization of stabilizing
controilers. Introduction 1o optinnzation
(Wicner-Hopf design). Prerequisites; grad-
wote steus and EE 3064

EL 622 Nonlinear and Sampled-Data
Control Systems 20:0:0:3

Introduction (o nonlincar systems. Phase
planc analysis, nonlincaritics. lineariza-
tion, limit cycles and averaging. Stability
techniques: describing function, Lyapunoy
functions. Popov locus and cirele criterion.
Analysis and design of sampled-data sys-
tems by Z-transtorms and state variable
methods. Prereguisites: graduate stutus,
EL 625 and EE 3064 or equivalent.

EL 625 Linear Systems 28:0:0:3
Basic system concepts. Equations describ-
ing continuous and discrete-time linear sys-
temns. Time domain analysis, state vanables,
transition matrix and impulse response.
Transform methods. Time-vanable systems.
Controllability. ohservahility and stability,
Prerequisites: gracduate stutns and EE 3054,
Also listed under ME 670,

EL 721 System Theory and Feedback 11
2064:0:0:3

A continuation of EL 621 for multi-input-
output systems, Matrix tractions, optimal
and suboeptimal design considerations for
wo-degrec-of-freedom syslems. Prerey-
uisites; graduare starus, E1.62 1 and EL 525
{formerfy EL 613),

EL 723 System QOptimization Method
202:0:0:3

Formulation of system optimization prob-
lems. Elements of functional analysis
applied to system optimization. Local and
global systern optimization with and with-
oul constraints. Yariational methods. cal-
culus of variations, and linear, nonlinear and
dynamic programming iterative methods,
Examples and applications. Prevequisites:
graduare status and 1L 525 (formerly EL
613} ar EL 625,

EL 725 State Space Design for Linear
Control Systems 280003

Topics to be covered include canonical
forms; control system design objectives;
teedback system design by pole placement;
lincar observers; the separation principle;
linear quadratic optimurn control: random
processes; Kalman filters as optimum
observers; the separation theorem; robust
control; and the servo compensator prob-
lem. Prerequisites.: graduate stutus and EL
625. Also listed under ME 671,

EL 822 Application of Nonlinear Control
to Robotics 2i4:0:0:3

Differential gecometric approaches for con-
trol of nonlinear systems and applications
to robot manipulators. [ntroduction to Lie
algebra and Lie bracket. Multivariable
inverses for nonlincar systems, exiernal
feedback linearization and zero dynamics.
Application of nenlinear control to robot-
ics: inverse dynamics., feedlforward con-
trol, PD and PID controllers, variable-
structure control, adaptive control tech-
nigues (STR and MRAC) and force control.
Prerequisites: graduate status and EL 725
(EL 322 is recommended but not essen-
tind), Alser listed under ME 860,

EL 823 Optimal Control Theory
204:0:0:3

Optimal control problem for deterministic
systems with various constraints. Solution
for both continuous and discrete-time sys-
tems using the maximum principle and
dynamic programnung. Hamilon-Jacohi
theary as applied to the synthesis problem.
Prerequisites. graduate starus, EL 723 and
EL 625, Also listed under ME 771,

ELECTRICAL ENGINEERING PROGRAM

EL 825 Large-Scale Systems and
Decentralized Control 208:0:0:3

Introduction to analysis and synthesis of
large-scale systems. System order reduction
algorilhms, interconnected system stability,
series expansion and singular perturbation.
Decentralized control: decentralized fixed
maodes. LQR, frequency-shaped cost fune-
tionals and overlapping decompositions.
Prerequisites: graduate status and EL 725
ar instructor’s permission. Also listed under
ME 873.

EL 826 Adaptive Control 24:0:0:3
Controllable and observable system mod-
els (ARMA models), parameter estimation
(least squares, projection algorithm, lat-
tice tilters), one and nulti-step ahead pre-
diction control, mnimum variance, pole
placement, LQG control, model reference
adaptive control. Prerequisites: graduate
stedus and K1 725 or equivalent. Also listed
under ME 871,

EL 921-929 Selected Topics in Control
Engineering eeach 204.0:0:3

Topics of current interest 1o teedback and
control system engineers, (See department
mailing for detailed description of each
particular otfering.) Prerequisite; spectfied
when offered.

TELECOMMUNICATIONS AND
NETWORKING

El. 535 Elements of Communications
Networks 2i4:0:0:3

An introductory course in telecommuni-
cations networks. Review ot calculus and
probability theory in the context of tele-
communications. Modulation of sinusoidal
waves. Amplification and regeneration.
Characterization of telecommunications
traffic in terms of spectrum, capacity,
response and duty cycle. Voice communi-
cations systems, switches, PBXs and irans-
mission options. Circuit switching,
Facsimile, iinage and video comumunica-
tions. ISDN and other integrated services
approaches. Prerequiisite: graduate status.
This course cannot be applied toward
degrees offered by Departmment of Electrical
and Computer Engineering,
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El. 536 Principles of Communication
Networks 2pied

An introductory course in data communi-
cations. computer coniminications and
networking. Examples of networks. Data
comnmunications principles: transmission,
digital and analog data and signalling and
enceding. Data communication techniques:
asynchronous and synchronous transmis-
sion. errer detection, data link control and
multiplexing. Circuit switching and packet
swilching, local metropolitan area net-
works, [SDN and Broadband ISDN. frame
relay and other high speed networks.
Introduction to protocols, architecture, and
Internetworking. Prereguisite: seniors may
take conrse; juniors must have a 3.0 GPA
or better and preferably EE 3054, MA
JOI2 ar instructor’s permission.

EL 537 Protocols for Local Area
Networks 2:3:0:3

This course introduces the student to some
basic local area networking technologies
and protocols in a set of lectures and lab-
oratory experiments. Link level protocols.
Local arca networks: CSMA/CD. Token
Ring, [ELE standards and protocols, The
Internet protocol svite: 1P ARP. RARP
ICMP. UDP and TCP. LAN Interconnec-
tion: bridges. routers and gateways.
Application protecels: SNMP FTP. SMTP
und NES. Prerequisites: graducite siatis
aned EL 536,

EL 630 Probability 28:000:3
Events. probability, repeated trials. Random
variables distributions moments, charac-
teristic functions. Functions of random
varigbles. Sequences of random variables.
Limit theorems. Engincering applications
of statistics, Prerequisites: gradiate staties
and MA 3012,

EL 631 Engincering Applications of
Stochastic Processes 20.0:0: 3

Correlation, power spectrum, coherence.
with applications in lincar sysiems.
Nonstationary signals, normal processes,
mean square estimation. spectral analysis.
Topics in Markov processes. Prereguisites:
graduate status and EL 630,
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EL 633 Detection and Estimation Theory
28:0:0:3

Detection of signals in noise, matched fil-
ters, M-wry digital communications. Signal
detection and feature extraction in noisy
environment based on likelihood ratio tests.
CGame-theoretic formulation of classilica-
tion problems. Bayesian and point estima-
tors: near-optimum detectors. Combined
estimation and detection. Wiener theory
and Kalman-Bucy filters. Co-requisites:
graduate stanes aned L 631,

EL 636 Introduction to Communications
Networks: Protocols 2A0:0:3

A continuation of EL 336 with emphasis
on higher layer protocols. Overview of the
seven layer OOSE model. Review of data
link and networking layer protocels.
Introduction to routing and internetwork-
ing. Transport layer considerations.
Connection management. Analysis of major
session, presentation and applicanon layer
protocols. Emphasis on issues involved in
interactive. file transfer and mail transport.
Discussion of syntax and Abstract Notation
One (ASN.]). Introduction to directory
services, remote procedure calls and client-
server computing. Prerequisites: gradidte
statis and E1L 536,

El. 637 Local and Metropolitan Area
Networks 268:0:003

Introduction. Local Arca Networks:
CSMA/CT. Token Ring. Token Bus: IEEE
Standacds. protocels and performance
analysis. LAN interconnection: Bridges,
Routers, Gateways. Metropoli-tan Area
Networks: FDDE DQDB: Standards and
performance analysis. Higher Level
Protocols used in LAN/MANs; LAN/MAN
manggement, LAN/MAN interconnection:
Frume Relay. ISDN, emerging standards
and protocols. Other current topics.
Preveguisites: graduare status and EL 536
or EE 136,

EL. 638
Broadband Networks

SONET-/ATM-Based
2i0:0:0:3

TFuture broadband networks will be based
on SONET {Synchronous Optical Network)
standards and ATM {Asynchronous
Transfer Mode) techniques. This course
covers three layers of broadband network
transfer protocols, namely. SONET. ATM.
and ATM adaptation layer (AAL), as well
a5 design iniplementation issues of trans-
porting connectionless data packets (1P
datagram and SMDS packets) over ATM
networks. signaling/routing. LAN emula-
tien and congestion flow control.
Preveguiisites: graduate sialus and EL 536,

EL 658 Fiber Optic Communications
24:0:0:3

Sec course listings under Electro-Optics.
Quantum Electronics and Materials
Science.

El. 735 Communication Networks 1;
Analysis, Modeling and Performance
203

Analysis, modeling and performance of
centralized and distributed data communi-
cation networks. Modeling of user traffic,
communications link and processors,
Queueing analysis. Packet-switched net-
works, Time delay analysis of networks,
Capacity assignment. Concentration, mul-
tiplexing. polling and buffer analysis.
Multiple access for broadeast networks-
sutellites, ALOHA, ground radio. local
aren networks. Prevequisites: graduate su-
tus, EL 630 and EL 336

EL 736 Communications Networks II:
Design and Algorithms 2u0:403

Principles of network design, network
design algorithms, centralized network
design, static and dynamic routing algo-
rithms. concentrator and switching node
location. network reliability analysis. appli-
cation of minimum spanning tree and shor-
est path algorithms to problems in network
design, distributed network design. case
studies, Preveguisites: gruductte stars, EL
536 and knowledge of dara structures.



EL 737 Broadband Packet Switching
Systems 24000008

Broadband imtegrated service digital net-
works (B-1ISDNs) provide end-to-end trans-
port Tor a wide range of services. such as
volce, data, nimage und video signals.
Broadband packet switches are cssential
components in B-IS2N and many archi-
tectures have been proposed. In this cowrse,
we will discuss these switches and compare
their performance and implementation
complexity. Course Lopics include
Introduction of B-1SDN und Asynchronous
‘Transfer Mode (ATM} Technology, ATM
switeh design criteria and performange
requirement. survey of existing AFM swich
architecture, shared-medium switch. shared-
batcher-bimyan switch. large-scale ATM
switch, multicast ATM switch, optical ATM
switch und VLST chips for ATM switches.
Prereguisites: grueduere statis aned F1.336,

EL 930 Wireless Information Systems
Lah 23

This course will include hands-on experi-
ence including i combination ol laboratory
eaperiments, lectures and projects relating
o spread spectrun code division imultiple
access (CDMAY wireless communication
systems. Among the specific wopics
addressed include pseudo-noise codes,
transmitters and recervers far direct
sequence and {requency hopping systems.
acquisition and tracking, COMA wircless
computer communications, UHF channel
propagation characteristics including mul-
tipath tme delay profiles and attenuation
measurements, it error rate measurenients.
phase locked loops and spectrum sharing
with existing narrowband  users.
Prereguisite: EE 3404 or equivatent.

EL 931-939 Selected Topics in Telecom-
munications and Networking From
Information Science each 27:0:0:3

Selecied topics of current interest in infor-
mation science. (Sce departmental mail-
ing for detailed description of each
particular offering.) Prerequisiie: specified
when offered.

COMPUTER ELECTRONIC
DEVICES AND SYSTEMNS

EIL 543 Microwave Integrated and
Semiconductor Cireuits 1 203

Transmission line review: co-axial, lwo-
wire. parallel plate transmission lines,
Printed transmission lines: microstrip ling.
stripline and other printed lines: quasista-
tic analysis, introduction o spectral-domain
umalysis, Green's functions: characteristic
impedance; attenuation. perturbation
micthod, Coupled ransmission Tines, direc-
tional coupler. coupled line filters,
Transmission line transitions; bends, june-
Lions. cross-overs. qualitative equivalent
madels. Prevequisites: gradiate stetus and
IE 36604

EL 546 Microwave Integrated and
Semiconductor Circuits 11 RESTIN R

Review of semiconducior physics, intro-
duction to microwave integrated circuitls
(MICS) S-parameter analysis, llow graphs,
stability eritena of amplitiers. Oscillators
and amplitiers, noise Qigure, noise mea-
surciment, PN junction diodes. varactors.
Schottkv-burrier. PIN, IMPATT and Gunn
diodes: bipolar and field-cffect transistors:
device physics and applications 10 VOO,
frequeney multiplicrs, deiectors, mixers,
attenuators, phase shifters. switches,
Prerequtisiios: graeiate siaies, £33 and
EI 3424

EL 547 Introduction to VLSI Design
System Design 28A40:0:3

This course will cover the tollowing sub-

jeets: MOS ransistor theory: CMOS-

BiCMQOS logic: CMOS processing
technology: knchup: cireuit charaeterization
and performance estimation: static/dynamic
circuit and logic design technigues: mixed
tanalog/digitaly design, standard cells and
aale arrays: clocking strategies: input/out-
put srructures: datapath, memory and con-
trol Jogic design. Advanced VIS CAD
tools will be used for layout: timing, func-
tionul and mixed mode simulations.
Preveguisitos: senior or graducie seus, CS
2204 andd EE 21714,

ELECTRICAL ENGINEERING PROGRAM

EL 548 Real Time Embedded Systems
2a0:0:3

Thix course 1« desizned to provide students
with an overview of the unique concepts and
technigques needed to design and impte-
ment computer systems having real-time
response requirements in an embedded
cnvironmenl. [t will conteast the concepts
and techniques of real time and embedded
systems with thase of more teadivional com-
puter systems. Topics include: Basic con-
cepts of real time and embedded systems,
hardware leatures, programming languages,
redl tinme operating systems. synchronza-
tion lechnigues, performance optimization,
and current trends inreal tine and enibed-
ded systems such as incorporating internet
connectivity. Preregisites: Knowledge of
“CT, Paseal or other prograpuning lun-
enage and a baste understunding of com-
peiter architecture,

EL 549 Advanced Computer Hardware
Design (lormerly EL 5390)  2:3:0:3cd

The use ot hardware deseription language
VHDL. lor computer hardware inodeling,
logic synthesis, register-level synthesis and
simulation. The resufting design with hun-
clreds or thousands of gates is then ready to
be downloaded to form FPGA chips or sil-
icon cells. We plun to use programs such
as Quick VHDILL, modeling and simulation
tools from Mentor Graphics or similar
large-scale programs. Students will use X-
terminals in the UNTX Lab and worksta-
tions 1n the VLSI lab tor approximately
four hours per week. A design project is
required. and students will make a written
and oral presentation. Preveguisites: 5
FI24,CS 22 H and ET 2004,

ElL. 641 Analog and High Frequency
Amplifier Design 20:0:3

Basic semiconductor physics. Small-signal,
low-frequency madels for bipolar junction
transistors and hiasing. Physics, models
and hiasing lor field-cftect transistors.
General treatment ol nonlinear controlled
sources. High-trequency models. Single-
and multistage broadband small-signal
amplitiers, operational amplifiers. discrete
and analog itegrated circuits, Preveg-
wisites: gradudte stains, FE 304 and EE
3124,
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EL 642 RF Electronics for Wireless
Applications 274:0:0:3

Tuned circuits and impedance transform-
ers, narrow-band non-linear amplifiers.
Tuned-circuit sine-wave oscillitors, mixers,
AM modulators and demodulators, and
I'M modulators and demodulators.
Prereguisite: graduate status and EL 041,

EL 643 Digital Integrated Circuit Design
24:0:0:3

Junction and field-gffect transistors ag
switches, Basic digital logic gates and
switching circuits. Integrated circuit logic
schemes and “building blocks™. Sweep cir-
cuits and switching circuits. Prereguisites:
grachicte status and EL 641,

EL 644 VLSI System and Architecture
Design 2:2:0:3

A conunuation of EL 547, and covers top-
down design using VHDL: structural
design, modeling. algorithmic and register
level design, synthesis; FPGAS; case stud-
fes: design for testing. This course pro-
vides students with a solid background and
hands-on expenences on full-custom VLSI
chip design using CMOS technologies.
Several design examples of prototyped
VLSI chips in high-speed networking are
described in the class. Each student or cach
croup (with two students per group) needs
1 submit a project proposal at the begin-
ning of the semester that outlines the pro-
ject objective, system and chip architectures,
specificauon of the chip, and appreaches
and schedule to complee the project. The
project includes the design and simulation
of a VLSI lab: partitioning, placement and
routing, automated synthesis and standard
cells. Chips that are designed completely
will be sent to foundry for fabrication,
Students are supposed to finish and present
the project at the end of the semester. The
grade will depend on the completion and
the presentation of the project. Prerequisite:
EL 547 or instructor's permission.
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ElL. 645 YHDL-Based Behavioral
Synthesis 24:0:0:3

The cutline of his course is as follows:
Behavioral VHDL  Descriptions.
Synthesizable VHDL subset: Design
Representation at the behavioral level {con-
trol data [low graphs);Operation schedul-
ing algorithms; Module allocation: Register
allocation; Interconnect binding; Controller
synthesis; Arithmetic and control data tlow
graph transformations; Synthesis
approaches for high performance (pipelin-
ing and retiming}, low power, testability and
fault tolerance. In this course, students
write behavioral VHDL models and use
behavioral compiler scripts (an industrial
standard behavioral synthesis system) to
understand the various synthesis algorithms.
The course has a significant project com-
ponent. Preveguisite: €85 2204, Co-requi-
site: EE 549,

EL 646 Integrated Circuit (VLSI)
Fabrication Technigues 20:0:0:3

Study of process technolopy used to pro-
duce integrated circuits with emphasis on
silicon technology: bipolar, MOS, and
VLSI processcs. Definition of process
requirements n terms of the circuit strug-
ture, i.c.. concentration profiles and topo-
graphical layout as defined by previously
determined mask set. Analysis ol the steps
from crystal growth through diffusion, ion
implantation, oxidation, photolithography,
melalization, interconnection and packag-
ing to tinal tests. Study of impact and
process on design rules. Prerequisites:
graduate stutus and EE 3124, Also listed
under MT 709,

EL649 Digital VLSI Systems Testing
2i:0:0:3

This courses discusses the following top-
ics: Fault Modeling, Logic Simulation,
Fault Simulation, Testing for stuck-at and
bridging faults, functional testing, design
for testability, Built-in self test. Prerequisite:
CS§ 2204, EL 547 or CS 580

EL 941-949 Selected Topics in Computer
Electronic Devices and Systems
each 20:0:0:3

Special topics of current interest to staff in
the field of clectronic devices, circuits and
systemns. (Sce departmental mailing for
detailed description of each particular ofter-
ing.) Prerequisite: specified when offered.

ELECTRO-OPTICS, QUANTUM

ELECTRONICS AND MATERIALS

SCIENCE

EL 551/552 Electro-Optics [/I1
each 214:0:60:3

Maxwell equanions. Propagation ot plane
waves: polarization, reflection, refraction,
interfaces and multilayers; diffraction:
Fourier optics; Gaussian beams; laser res-
onators; optical fibers and guiding layers:
optical waveguide couplers. propagation
in anisotropic media; modulators and opti-
cal detection. EL 551 prerequisites: grad-
uute stetus end EE 164 or equivafent. EL
352 prevequisites.: graduate status and EL
551

El. 651 Statistical Mechanics |
24:0:00:3

Equilibrium distributions. Relationships to
laws of thermodynarnics. Quantum effects,
Maxwell-Boltzmann, Fermi-Dirac. Bose-
Einstein distributions. Applications to bulk
propetties of maiter and to thermal radis-
tion. Kinetic theory. Nonequilibrium phe-
nomena using Boltzmann transport
equation. Prereguisite: gpradusate status,
Also listed under PH 663,

EL 652 Statistical Mechanics II
214:0:0:3

Micro-, macro- and grand-canonical ensem-
bles and principles of classical statistical
mechanics. Condensation phenomena.
Treatment of tluctuation and transport phe-
nomeni. Density matrix formalism of quan-
tum statistical mechanics. Many-body
problems. Prerequisites: graduate stams
and EL 651 or PH 663. Also listed under
PH &664.



EL 653/654 Quantum Electronics Il
ecach 2/4:0:0:3

Interaction of electromagnetic radiation
with quentized matter sysiems; sponta-
neous emission. absorption and induced
emission; two-level systems; relaxation
processes;, homogeneous and inhomoge-
neous lines, Laser devices: Gaseous, solid
state and diode lasers. Laser dynamics: Q-
swilch. mode locked and ultrashort pulse
generation. Non-lincar optics: Harmonic
generation, parametric interactions Raman
and Brillouin nenlinearities. Fundamental
noise properties of laser oscillators, EL
633 prevegitisite: gruduate status. EL 654
prevequisite; EL 633,

KL 655/656 Quautum Mechanics I/11
each 24:0:0:3

Quantum nechanics with applications 1o
atomic systems. The vse of Schroedinger’s
equations. Angular mementum and spin.
Problems and approximation methods,
Semiclassical theory of Neld-matter inter-
action, EL 655 preveqguisite; graduate stu-
tus, EL 656 preveguisite; EL 635, Also
listed under PH 667/668.

EL 658 Fiber Optic Communications
24:0:0:3

Preview of fiber optic communications,
optical fibers, light sources, detectors and
muodulation techmigues. Transmitter,
receiver and repeater technology. System
applications. Integrated optics. Prereguisite:
graduadte status.

EL 951-95% Selected Topics in Llectro-
Optics, Quantum Electronics and
Materials Science ecrh 27:0:0:3

Tepies of current interest dealing with the
interaction of matter with electromagnetic
fields. (See departiment mailing for detailed
description of each particular offering.)
Preveguisite: specified when offered.

POWER ENGINEERING

EL 567 Electronic Power Supplies
20:0:0:3

Review of power relationships. Power semi-
conductor switching devices. Rectifiers.
Basic PWM dc-de switching cells.
Noniselated and isolated PWM de-de con-
verters. Control of PWM converters.
Resonant and soft-switching converters.
PWM inverters. Applications to computer
equipment, distributed power Systems, unin-
terruptible power supplies, and clectric dri-
ves. Power quality and EMI1 issues.
American and international standards,
Prereguisite: EE 3824 or equivalent.

EL 568 Electric Drives Characteristics
and Controls 2u:0:0:3

Transient conditions in electric drives. Load
torques, moments of inertia, masses and
forces translated to a rotating shaft.
Acceleration and deceleration time.
Consideration in selecting motor power
rating. Motor heating (cooling) under dil-
ferent kinds of duty. Load diagram con-
struction, Speed contro of clectric drives,
Four quadrant operation of dec and ac dri-
ves with static converter supply. Worked
exumples effectively illustrate the applica-
tion of the mathematical derivations.
Prerequisites: graduate status and LI 3824,

EL 660 Power Electronics (formerly EL.
47 24-0:0:3

Principles of thyristor devices, GTOs,
MOSFETs, dynamic characteristics of DC
choppers, dependence of tumof circuits on
load characteristics and switched-inode
powcer supplies. Phase control, full wave cir-
cuits with inductive load and commuta-
tion. Power inverters. Prerequisites:
graduate status, EE 3054 and EE 3124,

EL 661 Introduction to Power System
Engineering 20:0:00:3

Power system engincering analysis: three-
phase circuit ealculations, network repre-
sentations and load tlow calculations.
Reliability analysis: generation reliability.
Generation costing and cconomic dispaich.
Prevequisite: graduate staius.

ELECTRICAL ENGINEERING PROGRAM

EL 662 Power Systems Economics and
Planning 27:0:0:3

Power system econonies: revenue require-
ments, load duration and reserve require-
ments. Load forecasting: econometric
methods. Optimal expansion planning and
methadologies: optitnal generation expan-
ston computer modeling, Decision analy-
sis technigues. Prereguisites: praduare
status and EL 66T

EL 663 Transicnts, Surges and Faults in
Power Systems 2:0:00:3

Analysis of lwmped-circuit, normal and
abnormal (ransients in power eguipment
and systems. Short-circuit fault analysis
and transient recovery of three-phase cir-
cuils. Analysis of traveling-wave surges on
transmission lines, windings and integrated
systems. Preregurisites: graduate sHins
and EE 183 or equivaient,

El. 664 Relay Fault Protection
24103

Protective relay functions and classification.
Electromechanical relay types. operating
principles and basic characteristics,
Communication channels for relaving.
Current and vollage transformers, trans-
ducers. Protection ol busses, transformers,
generators, motors, and other station equip-
ment by the zone protection method.
Distribution and transmission line relaying
systems, Relay setting caleulations. Primary
and backup protection. application and phi-
losophy with applied relay engineering
examples. Prevequisites: gracucte stedus
aned EL 603,

EL. 665 Power System Stability
206003

Introduetion to the study of power system
dynamics: matheinatical modeling of prime
movers, power plants. synchronous
machines. field exciters transmission lines,
relay loads and stabilizers. Prevequisites:
graduate statts, EE 3064 and EE 183
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EL 666 Distributed Generation Systems
20003

Benetits and limitations: classification ol

sinall generating svstems; principles of oper-

ation and electrical equivalent circuits of

fuel cells, solar cells, micro-turbines. recip-
rocating engines, wind turbines and gas tur-
hines: fault conditions: reactive power
support: power quality 1ssues. Preveguisifes:
EE 3824 aned FL 661 or equivalent. Co-
requisite; EL 600,

EL %61-969 Sclected Topics in Power
Engincering ewch 214:0:0:3

Topies ol current interest in electric power
engineering. {See departmental mailing for
detaled deseniption of cach particular offer-
ing.) Preseguisite: specified when offered.

ELECTRODYNAMICS, WAVE

PHENOMENA AND PLASMAS

EL 571 Enginecring Electromagnetics
27:0:00:3

Engincering applications of electromag-
netics. A device-hardware oriented course
for graduate and advanced undergraduate
students. Topics include hollow conducting
waveguides. dielectric guides: two-wire,
coaxial and strip transmission lines; linear
antennas, arrays. horn and dish antennas.
Waveguide components: atienuators, phase
shifters: waveguide-coaxial transitions, ete.
Electromechanical transducers: loud speak-
ers, microphones, relays. Prerequisites:
grudiare stutus and EE 3604,

EL 573 Introduction to Microwave
Engineering 20:0:3

Review of EM theory. transmission lines.
S. 7. Y. ABCD parameters, network theory,
network analyzer. signal flow graphs, CAD
methods, Impedance matching, multisec-
tion and tapered impedance transtonmer,
Bode-Fano criteria, Power divider, direc-
tional coupler. hybrid circuits. Microwave
resonators: series. parallel resonant cir-
cuits, stubs, and cavitics. Filter theory and
design: microstrip and stripline designs,
coupled line filters. Kuroda identities,
Chebychev and maximally flu filters.
Preveguisites: graduate siatus and EE 3004,

EL. 575 Introduction to Plasma
Engincering (formerly EL S81) 2:6):0:3

Basic plasma concepts and upplications:
parameters describing the plasma: motion
of charged particles in electromagnetic
fields; elfect of particle collisions on plasma
transport: ditfusion and maobilities, Plasmas
as dielectric media: plasma dielectric
response functions for collective plasma
oscillations and lor electromagnenc wave
propagation in plasma. Prevequisites: grod-
Hete status and EID 3604,

EL 671 Fields and Waves 28:0:0.3
The course lays the groundwork to the the-
ory and understanding of clectromagnetic
lields, their sources und their propagation
in the form of waves. The treatment stans
irom basic physical concepts and devel-
aps the deseription of electromagnetic lields
in terms of Maxwell's equations hy using
vector analysis and related technigues.
Prerequisites: graduate starns and EE 3604,

EL 672 Elcctrodynamics: Wave
Propagation and Guidance  2/4:0:0:3

The electrodynamics of waves guided by
metallic and dielectic structures. resonators,
radiation and olher relevant theoretical
aspects of modern clectromagnetic engin-
eering are covered. The emphasis is on
understanding wave phenomena and on
studying the basic concepts and techniques
that are usctul when treating relevant prob-
lems over the citire electromagnetic spec-
trum, Prereqtisites: grodicate status and EL
671

EL 675 UHF Propagation for Wireless
Systems 20:0:0:3

UHE radio applications for celiular mobile
radio telephones. wireless local area net-
works and personil communications net-
works. Propagation characteristics of UHF
radio signals over a Mlal earth, buildings in
cities and within buildings: busic physical
principles underlying propugation and dif-
fraction: signal behuvior: theoretical mod-
els  lor predicling propagation
characteristics; Huyeens' principle; Fresnel
zone and diffraction theory: and mathe-
matical models of propagation.
Prereguisites: graduate stanis and under-
grudnate electromagnetics course.

El: 773/774 Guided Waves and Beams
11 eavh 24:0:00:3

Theory und application of guided waves
and beams in areas of electromagnetics
(radarh, microwave acoustics and integrated
oplics. Propagition characteristios of surface
and leaky waves: effects of loss: mode cou-
pling: characterization of discontinuities.
Propagation in periodic structures. Beam
fields: propertics of faser beams: divergence.
Fresnel and Fraunhofer approximations:
scattering and guiding of beams by planar
stritctures: beam displacement and distortion:
coupling to surface waves, EL 773 prerey-
wisites: graduate status und ELO6T2 L 774
preveguisites: erddicate stots and EL 773,
ElL 775 Antenna Theory 200403
Concepts of antenny radiation patierns.
radiation resistance cquivalent network:
gain: effective arca reciprocity.
Llectromagnetic liclds due o prescribed
sources. Huygens™ principle. Fresnel and
Fraunhoter regions, Finite and infinite
wrrays. Mutual coupling. Aperture antennas,
Traveling-wave antennas. Frequency inde-
pendent antennas. Prereguisites. graduate
status and FI2 3604,

EL. 970 Microwave Engineering
Laboratory/Project F:d:0:3

Design. tabrication. testing of passive cir-
cuits (couplers and filters), active circuits
{amplifier and oscillator) and antennas
esing printed circuits, Design and simula-
tion using microwave CAD tools
(Supercompact. Touchstone, Puff,
PCAAMT). HP-8510 automated network
analyzer measurement, frequency and time-
domain measurements. antenna pattern
measurement. printed circuit layout and
photoetching, Prevequisite: EE 3604, Co-
regitisite; £1 345 or EL 371



EL 971-979 Selected Topics in
Electrodynamics, Wave Phenomena and
Plasmas each 2/50:0:3

Aspects of plasmas, electromagnetic and
acoustic wave propagation, diffraction and
radiation of cwTent interest, including wave
interactions with plasmas, materials and
special mathematical and numerical tech-
nigues. (See departmental mailing for
deunled description of each particular offer-
ing.) Prerequisite: specified when offered.

DEPARTMENT PROJECTS, READ-
INGS, THESIS AND SEMINAR

EL 591-599 Selected Topics in Electrical
Engincering each 24:0:0:3

Topics of cunent interest in clectrical engin-
ecring offered for credit 1o both selected
undergraduate and graduate students.
{Contact the Department of Electrical and
Computer Engineenng for detailed deserip-
tion of cach particolar offering.)
Prevequisite: specified when offered.

EL 9907991 Laboratory Internship I/T1
euch 0:5:0:3

Work in graduate jzhoratories under imme-
diate guidance of faculty member. May be
used % adjunct o or continuation of depart-
mental graduate laboratory courses.
Prereguitisite: degree statis.

EL 992 Summer Graduate [nfernship
each | unit

This course provides graduate students
majoring in electrical engincering, com-
puter engineering. electrophysics, systems
engineering, wireless innovation or
tclecommunication networks the opportu-
nity 1o gain practical training off canpus.
Such training witl enhance and strengthen
the students overall educational experience
by obtaining practical experience in cur-
rently active areas in industry. Adviser
approval is required. Prerequisite: gradu-

ate Status and more than one semester of

course wark with the FCE

EL 993/994 Readings in Electrical
Engineering 1/11 each 3 wnits

Designed primarily for students whe desire
to push toward frontiers of their specializa-
tion in electrical engineering, clectrophysics
or system engineering and who have com-
pleted essentially all related course offerings.

Readings conducted under guidance of a
faculty member who is expert in the fields,
generally consists of readings in advanced
literature. Examination required. Not more
than 3 units may be oifered toward the mas-
ter'’s degree. Prerequisite: degree statis.

ElL 995/996 Advanced Projects 1/11
each 0:5:0:3

Theoretical and experimental projects in
various research areas in electrical engin-
eering and clectrophysics for the advanced
graduate student. Projects assigned on basis
of specialized interest and preparation of the
student. A written report or oral examina-
tion s required at the discretion of the
adviser. Prerequisite: degree status.

EL 997 Thesis for Degree of Master of
Science in Electrical Engineering
each 3 unites

Independeint engineering project demon-
strating professional maturity, performed
under guidance of adviser, Oral thesis
defense and formal. bound thesis volume
required. Registration of 9 units required
{(continuous thesis registration required).
Prerequisite: degree status.

EL 999 Dissertation for Degree of Doctor
of Philosophy in Electrical Engineering
each 3 units

Original investigation of electrical engin-
eerng problem. Must demonstrate creativ-
ity and include features of originality and
utility worthy of publication in recognized
Joumat. Candidate must successfully defend
dissertation orally. Registration of 24 units
required {continuous dissertation required).
Prerequisite: passing gualifving examing-
tion. Registration bevond 12 unils requires
passing of area examination.

ELECTRICAL ENGINEERING PROGRAM

WEB-BASED GRADUATE COURSES
An increasing number of Polytechnic’s
graduate courses in efectrical and computer
engineering are available online for conve-
nient study in students’ home or office.

Students can use their browser to down-
load professors’ audio presentation, which
include lively, dynamic motivation and
explanation of texL, equations and disgrarms.
Students studying over the Internet wili
find online discussion groups and will get
quick response Lo e-mailed questions.

Prior lectures, which are frequently
updated based on student questions, are
always avatlable for review and clarifica-
tion of concepts and analysis techniques.

Polytechnic oflers the following elec-
trical engineering courses online:

LLSI4 Muitimedn Information Processing &
“ommunications Lab

El. 5330 Principles of Communication Networks

ELL 337 Prowecols tor Local Area Networks

EL 549  Advanced Computer Hardware Design
tormerly EL 590)

EL 602 Wireless Communications: Channel
Modeling & fmpairment Mitigation

EL 611 Signals Systems & Transtorms

EL 625  Lincar Systeins

EL. 630 Probability Theory

EL 675 UHF Propagation for Wireless Systens

EL 713 Dieiial Signal Processing

ELL939  VHIN.-Bused Behavioral Synthesis
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Typical Course of Study for the
Bachelor of Science in Electrical Engineering

FRESHMAN YEAR

Fall Semester

Course No. Course Title Class
EG 1034 Iniro, Enginecring & Design |
CS 1114 Inge. Prog. & Problem Solving' 3
MA O 1012 Caleulus TA- (4 semester) 4
MA 1022 Calculus IB (4 semester) J
EN 1014 Writing & Humanities IF 4
SL o MHOG Freshimaen Semipar i
SOPHOMORE YEAR

Fall Semester

PH 2004 Introductory Physics I 1
CS 224 Dig Logic & State Mach Design® 3
MA 2002 Linear Algebra 10 semesiery 4
MA 2132 Ordinary Diff. Equ. (% semester) 4
HE 2104 Modern Wordd History 4

JUNIOR YEAR

Fall Semester

EE 3114
EE 3054
MA 3112
MA 02

Electronics 1 3
Signals & Systems’ 3
Complex Vanables | ¢ semesteryd
Intre. Probability 1 (4 semestery 4
HU/SS Elective? _ 4

SENIOR YEAR

Fall Semester
EE  4XX3 Design Project T |
EE/EL Elective*

1. Grade af C- or beter is required.

ELLTEL Elecrve®
Technical Elective?
Seyuesice Elective [1°

HoursWeek
Labh Rec. Cr
3 2 4
3 O 4
{ ] 2
1 Q 2
] 4] 4
i {) (

6
14 i 1
3 (} 34
0 it 2
{) 4] 2
004
6
[F 4
i ! 3
Q { 2
)] 0 2
0 0 d4
16
3 1 3
3
3
3
1
16

2. Sindenks who are placed by examination of by an adviser o MA G502,
MA 0912 or MA 0922 musi defer registration for MA 1012

3 Sindents who are placed by exanmnnaion of by on adviser into EN 108D o

EN 10U st subseguenily register for EN 10340 rather thop EN 1014

3. Approved HE/SS electives have the following prefixes: AH, AN EC. EN,

HI MU PL and PS. Two courses miust be trom Level 11 Elective courses in
different disciplines and one trom Level H Elective courses,

5. Restricied Rlectives musi be chosen from the Tollowing: EE 3124 FER
AL EE 38604 and EE 3.
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Spring Semester Hours/Week
Course No.  Course Title Class  Lab Rec. Cr.
PH 10 Tatssductory Physics d A 4
CS 1124 Object-Oriented Programming 3 3 6 4
MA 1112 Caleulus 1A (4 semester) 1 S I § B
MA 1122 Caleulus ITB (% semesters 1 {} {4 2
EN 1204 Wnting & Humanities 11 4 o o A
16
Spring Semester
CM 1004 General Chemistry 3 2 i +4
EE 2004 Fundamentals of Glect. Circuits' 34 14 | 4
MA 2112 Muiti. Caleulas A (Y semiestery 4 ¥ (} 2
MA 2022 Mulu. Caleulus B ¢ semestery 4 (3 {3 2
HU/SS Elective’ 4 0 o A
16
Spring Semester
EE 3604  Ekciromagnetic Waves K2 VR B
LT Restricted Elective® RV PO 4
EE Restricted Elective® KV VO 4
Sequence Elective 19 4
16
Spring Semester
EE 4223 Design Project 11 3 6 i 3
EL/CS/EL Elective® 3
EE/CS/EL Elective® 3
EENL Elecuve® 3
HU/SS Elective* 34 0 6o 4
16
Total crediis required for graduation 128

6. A list of approved Sequence Electives is wvaiiable from the department.

7. One tirst seatester Design Project course s selected rom the (oliowing
areas: wireless communication, electrical power and control and robaotics.

#. Elective courses musi imclude atleast one iwo-semester sequence (begin-
ming apd advapced coursest in an approved subject area, The first course may
be a Restricted Elective, Any Restricied Elective may be used as as EE Major
Elective course, (e or bwo neygor elective courses may be o O35 course.

4. The Technical Eleciive may be any 3- or d-oredit engineering. mathemaies
OF SCICHCE COUNM.
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ELECTROPHYSICS PROGRAM

Polytechnic offers a program of study lead-
ing to the degree Master of Science in
Electrophysics. Students entering the pro-
eram typically have an undergraduate back-
eround in electrical engineering or physics.
a strong interest mm physical phenomena
and/or applied mathematics and a desire to
panticipate in rescarch,

The Department of Electrical and
Computer Engineering administers the
Electrophysics Program.

The program comprises basic courses in
wave propagatlion. clectromagnetic theory
und electro-optics. Traditional areas of active
research covered include propagation mod-
eling for wireless communications, propa-
gation and scattering of waves, antennas,
microwave networks, plasmas and solid-
state devices. Areas of modem optics cov-
ered include lasers and optical
communications. Additional areas covered
are nonlingar wave propagation, ultrasonic
waves in solids and waves in the earth’s
ionosphere. Polytechnic’s electrophysics
faculty has made significant contributions
to cach of the areas cited above. Students in
the program are exposed W some of the
maost current technical developments in each
area and can be guided in research at the
forefront of these areas. Students wishing
to continue graduate study toward a PhD in
the area of electrophysics may do so in the
Electrical Engineering Program.

GOALS AND OBJECTIVES

The Master of Science program in
Electrophysics is intended to prepare stu-
dents to work at the interface between clec-
trical engineering and physics, where new
engineering applications of various physi-
cal phenoimena are developed. Emphasis is
place on wave propagation, electro-optics
and plasmas. For students entering the pro-
eram with an undergraduate degree in
physics. the program provides a view of
engineering applications and requirement,
as well as an advanced view of the physi-
cal processes of interest, Students who are
imerested in furthering their understand-
ing of these topics may do so by continu-
ing in the PhD program in Electrical
Engineering,
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Students entering the MS program in
Elcctrophysics gain a deep understanding
of the basic physical principles in one or
more of the following areas: (a) electro-
magnetic wave propagation, {(b) microwave
devices and networks and (¢) lasers and
clectro-optics for communications.

Students learn the engincering applica-
tions and performance measures of the
physical principles in the different areas
and are able 1o apply their knowiedge 1o
device and system design problems,

For those interested in PhD-level studies,
the MS in Electrophysics prepares them
for independent research that advances the
knowledge of engineering applications of
physical principles.

REQUIREMENTS FOR THE
MASTER OF SCIENCE

The entrance requirements (or a Master of
Science 0 Electrophysics are a bachelor’s
degree 0 engineering or science from an
accredited institution, with a superior under-
eraduate record, including undergraduate
courses in differential equations, electro-
magnetic theory. quantumn and solid-state
physics and linear systems. Studenis with
deficiencies in these areas may be admitted
it they take appropriate introduclory courses
to remedy these deficiencies. Quistanding
students are advised to apply for financial
aid in the form of rescarch fellowships
teaching fellowships or panial tuition renis-
sion,

To satisfy the requirements for an MS in
Electrophysics. students must complete a
wotal of 36 units of courses. as described
below, and retain a B grade in all graduate
courses, In addition, a B average 1s required
in specific groups of courses. as indicated
below.

GROUP 1: Core Courses

Three courses from among the folliowing:

EL 551  Eleciro-Optics |

EL. 375 Introduction to Plasma Engineering (for-
merly EL 581}

EL 611 Sigpals. Systems and Transforms

EL 651 Statistical Mechanies |

L 653 Quanunn Electronies 1

El. 671  Ficlds and Waves

9 Units

GROUPF 2:; Two one-year sequences, which
may include the above courses. Both of
these one-year sequences must be in elee-
wrical engincering or physics courses, and at
least one must be an EL sequence.

6-12 Unuts

GROUP 3: Approved electives

15-21 Units
Minimum Total: 36 Units
A complete course of study. including the
choice of the one-year sequences, should be
arranged in consuitation with an adviser. A
master’s thesis of 9 units may be included
as part of the elective courses, At least 24
of the 36 units must be in courses with an
EL prefix.

An overall B average is required in the
combination of five to seven courses offered
to satisfy groups | and 2 above.

Students should consult the Department
of Electrical and Computer Engineering’s
Crraduate Student Manual (arww.ece.poly.edu}
for more detailed rules and procedures.
including student status, transter credits.
recommniended clectives, one-year sequences,
current areas of research and disqualifica-
tion for low grades. Descriptions of gradu-
ate clectrical engineering courses used in
the Electrophysics Program are located in the
Electrical Engineering Program section of
this catalog.

GRADUATE COURSE

EP 997 Thesis for Degree of Masier of
Science in Electrophysics  ecach 3 units

Independent research project demonstrating
professional maturity, performed under
guidance of an adviser, An oral thesis
defense and formal bound thesis volumic are
required. Registrution of 9 upits required
{continuous thesis registration is required).
Prerequisite: degree stutus.



ENVIRONMENT-BEHAVIOR
STUDIES PROGRAM

Academic Adviser: Richard Wener

The Department of Humanities and Social
Sciences offers a Master of Science program
in Environment-Behavior Studies. This
ficld applies the methods and knowledge of
the behavioral sciences to understand Lhe
relationship between people and the built or
natural envirFonment, This program is aimed
at training students to be capable of address-
ing socio-technical problems in a variety of
research and applhied settings. Students with
tramning and expertise in design, technical
oF scientific arcas are encouraged to apply.

This program offers a Master of Seience
degree (36 units) and a Certificate in
Crnvironment Behavior Studies {15 units}.

GOALS AND OBJECTIVES
Specific objectives of the Master of

Science program in Environment-Behavior

Studies are to accomplish the following:

+ Provide academic courses for the lifelong
learming of design and planning profes-
sionals

+ Offer specialized training in human needs
for design and planning professionals

+ Develop @ unique approach to the fiekd
through interdisciphnary synergy with
other Polytechnic programs {e.g..
Transportation Planning, Software
Design and Organizational Management)

DEGREE REQUIREMENTS FOR
MASTER OF SCIENCE

Core Courses {15 units}

PSUR  Experimental Psychology |
PS Y9 Experimenta! Psychology (1
ey 4200 Sernimar i Pryvchology

PS 92 Environmenial Psychology

MG 505 Probability and Managenal Statistics

Thesis {up to 6 units):
S85997 Master’s Thesis
{can he repeated once)

Electives (15 Units):

Students may take up 1o three graduate psy-
chology clective courses and two from any
department. chosen In consultation with
their adviser.

REQUIREMENTS FOR
CERTIFICATE PROGRAM

Students may take a five-course sequence
for a Certificate in Environment—Behavior
Studies. The program is available as a minor
for students in other programs or for students
applying directly for the centiticate.

ADMISSION CRITEREA

Students are required to have a bachelor’s
degree from an accredited institution. An
introductory course in computer seience or
equivalent demonstrated knowledge 1s also
a prerequisite for admission o the program,
Prefercnce will be given to those with a
minimum of three years of cxperience in a
professional or managerial position related
to software development, or with a back-
ground in industry-based behavioral
research.

All students will be required to submit a
tornaal application for adinission to the pro-
gram, along with two letters of recommen-
dation. one from a current or recent
employer. and one from a person acquainted
with the student’s performance in an acad-
emic setting, along with an ofticial tran-
script of undergraduate work and any
graduate work.

GRADUATE COURSES
PS 905 Psychology: Applied 2/4:0:0:3

This course will show how various prob-
lems, particularly in work, can be solved
through the judicious use of psychological
principles. Phenomena addressed will
include human-machine interaction and
other engineering-behavior interactions,
smoking, study habits, memory, creative
thinking, group interaciion, raising chil-
dren. influcncing people. self-control und
specitic problems brought up in class by stu-
dents. Students will learn to employ the
method of behavioral analysis in gaining an
understanding of various problems. They
will select a problem, <o a behavioral analy-
sis and, finally, modify it as a ¢lass project.
Prerequisite: PS 2 HM.

PS 906 Human Cognition and
Information Processing 24:0:603

Huiman cogaitive capabilities including nat-
ural language and information processing.
Mcmory. internal re presentation of knowl-
edge, concept informution, syrbol manip-
ulation, language scequisition. reasoning
and problem solving. Artificial inteliigence
approaches to patura] lunguage learning
and acquisition of cognitive skills.
Prereguisite: PS 2104,

PS 907 Human-Computer Interaction
2030003

This course will introduce students 1o hman
behavioral issues in the design and use of
interfaces for information systems. Basic
issues of behavioral rescarch and evaluation
methods will be discussed. Sensory sys-
tems and memory and learning theory rel-
evunt to human factors systems will be
reviewed and related 10 specitic meerface
1ssues, such as interaction devices, dialogue
design and reference nwtenal. The focus will
be on understanding the issues involved in
creating systems amenable (0 human use,
Frerequisite: SPS 2104 or equivalent.

P’S 908 Experimental Psychology 1
3003

Theory and methods of measwrement of
sensory functions in human and animaj
subjects. Examination of the concept of the
threshold and problems of its measurement.
Investigation of learning. both motor and
verbal, and bodr simple and complex, includ-
ing problem solving and creative thinking.
Students will perform a scries of expeni-
ments with human and animal subjects.
Preveguisite: PS5 21(M.
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PS 909 Experimental Psychology 11
24:3:0:3

Experimental and descriptive methods
including quasi-cxperimental design and
farge-scale sunvey techniques used by social.
envirosmental and developmental psychol-
ogists to assess human behaviors in labora-
tory and naturalistic settings. The course
tfocuses upon laboratory and observational
methods vsed W assess environmental
cticets, attitude measurement, social impact
assessnent. and theory and psychometric
bases of normal personality development
andd assessment. Prereguisite: PS 21,
P8 914 Theories of Learning  20:0:0:3
Programimed learning, behavior therupy.
attitude function and social interaction. All
students are required o perform ene exper-
iment on leaming under guidance of instruc-
tor. Available 1o undergraduate majors in
social seience. Prereguisite: PS 2104 or
cgaivafond.

PS 911 Psvchology of Language and
Communication 280:0:3

Methodological probleins in analysis of
fanguage. verbal behavior in animals.
anatomical and physiclogical aspects of
speech apparatus, operant and respondent
conditioning of verbal behavior, senantics,
statisttcal approaches znd mathematical
models. contextual factors and pathology of
speech. All stwdenits are required to per-
form one experiment under guidaace of
instructor. Available o undereraduate majors
in sociul science. Prereguisite: PS 2104 or
cyivalent.

PS5 912 Sensatiun and Perception
20:0:0:3

Review of ditfferent sensory systems: vision.
audition, taste, smell, wouch, temperature
sensitivity, vestibular and kinesthetic senses
and theis relations to nonsensory controlling
stimuli such as states of the organism, leam-
ing and social psychological variables.
Techmques for obtaining psychophysical
data on euch sensory system and relations
of these technigues o theories of discrim-
mation. Avalable to undergraduate majors
in social seience. Prerveguisite: PS 2104 or
eguivalent oF SIUCION'S permission.
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PS 913 Physiological Psychology
20:0:0:3

Physiological and anatomical bases of
behavior. Memory, motivation, emotion,
sleep reward mechanisns, psychosurgery
and higher cortical functions. Prerequisite:
PS 2i0d.

PS8 915 Behavioral and Socictal Aspects
of Transportiation 20003

Behavioral analyses of transportation deci-
ston-making und travel charactenistics. User
needs in design of transportation systems;
crowding. social isolation. crime, comion
and convenience. Social impacts of trans-
pon systems on conununities. Prerequisite:
wndergraduate introductory psvehology or
equivalent.

PS 920 Proseminar in Psychology
2000003

Major areas of psyvchology required of ali
master’s candidates. History and systems,
sensadion and perception, learning, devel-
opmental and abnormal.

PS5 925 Social Impact Assessment
24:0:0:3

How physical changes in urban or rural set-
tings atfect social systems and group and
individuat behavior, Measuring quality of
iife and social responses to technology:
uses of alternative futures paradigms.
Students do an analysis of a problem 1
soctad mpact and repont finding w class.

PS 926 Environmental Psychology
24:0:0:3

Critical issues in person-environment rela-
tions, including privacy, crowding and envi-
ronmental design. Work includes a term
paper and a major research project. empha-
sizing applications of psychological rescarch
methods o practical design problems or
specitic environmental issues.

PS 928 Advanced Topics in Environmental
Psychology 204:0:00:3

This course vares from year to year depend-
ing on the needs and interests of students and
instructors. Potential subjects include social
impacts of transportation systems; stress
and the environment, adversive environ-
mentil factors: laboratory assessment of
environmental effects on antmal learning:
effects of pollution: human factors of soft-
ware design; assessing the buill environ-
ment including the office: and applied
hehavioral analysis.

PS 997 Thesis [or Degree of Master of
Science euch 3 units

tndependent research project demonstrating

scientific competence performed under
gmdance of advisers,

PARTICIPATING FACULTY

Francine L. Dolins, Assistant Professor
of Psychology

Sheila Lehman, Rescarch Associate
Protessor of Psychology

Donald 5. Phillips, Lecturer of Psychology

Richard E. Wener, Associate Professorof
Psychology



ENVIRONMENTAL ENGINEERING AND
ENVIRONMENTAL SCIENCE PROGRAMS

Acadenmic Adviser: Dipak Roy

The Department of Civil Engineering offers
graduate programs in environmental engin-
eering and environmental science leading to
the following degrees with environmental
designation:

+ Master of Science in Environmental
Enginecring

* Master of Science in Environmental
Science

The department also offers the following
graduate programs with environmental
engineering majors, but with civil engin-
ecring designation:

= Mouster of Science in Civil Engineering
* Doctor of Philosophy in Civil
Engineering

Programs with environmental engineering
and environmental science designations are
described below. Programs with civil engin-
eering designations are described in the
Civil Engincering Program scction of this
catalog.

Master of Science programs are prac-
tice-oriented with a strong foundation in
underlying principles and methods. The
PhD is intended for students with a strong
research interest and a desire 10 advance the
state-of-the-art as a result of that research,

GENERAL REQUIREMENTS FOR
ENVIRONMENTAL PROGRAMS
ADMISSION REQUIREMENTS

To be chgible for admission as a graduate
student. applicants must hold at feast u bac-
calaureate degree from an acceptable insti-
tution, Students pursuing the MS in
Environmental Science typically have under-
graduate or graduate prepuaration in the field
of science. Undergraduate courses may be
recommended ot required by the adviser (o
make up the deficiencies of students™ aca-
demic preparedness. The MS in
Envirommental Engineering 1s designed for
students with an undergraduate degree in
engineering. Students with an undergradu-
ate and/or graduate degree in science with

a minimum background of one vear ot

chemistry and physics, basic courses of cal-
culus and ditferenual equations will be
admitted 1o the program with a require-
ment of 15 eredits ol additional under-
graduate makeup or prerequisite courses,
Students should consult with depanment
advisers to determine the expected sched-
uling of such courses. Transfer credit for
undergraduate courses and for non-engin-
cering graduate courses trom other institu-
tions will not normally be allowed.
Individual programs will depend on the
previous preparation of the student and miay
be approved by a department committee.
Students with a bachelor’s in engineering
miay have the requirements partially or fully
waived.

Admission 1o the PhD program reqguires
a suitable MS depree from an acceptable
institution. Students wishing (o pursue a
PhD program who do not meet thes reguire-
ment will generally be mitially admitted as
MS students. A 3.5 GPA or better in mas-
ter's level work is generally required tor
admission to the Phl) program.

GRADE REQUIREMENTS

To carn graduate degrees or certificates,
Polytechnic requires that students have a 3.0
GPA or better in all graduate courses and in
all guided studies (readings. projects. the-
ses. dissertations). Averages are separately
computed for courses and guided studies.
Transter credits from other institutions are
not included in this average.

ANALYTIC BACKGROUND

Adl apphcants for MS or graduate certiticate
programs inenvironmental programs must
show evidence of guantitative analytic abil-
ity. generatly including & minimum of two
vears of coltege mathematics and a
college-level course in sLatistics.

PhD applicants are cxpected to have
supenor guantitative analvtic background.
In addition, they must take at least one
course in graduate level statistics. regression
analysis or design of experiments as part of
their studies.

ADVISING

Each student In the graduate program is
assigned a fuculty adviser. [tis important that
students maintain trequent contact with
their adviser throughout the course ol their
studies.

Students must meet with their academic
adviser prior to cach registration and at any
other time they need advise or consulta-
tion, Students must have a detailed pro-
gram of study formally approved by the
adviser prior o registration. Advisers also
handle requests for waiver of certain degree
requirenents where warmanted, Such waivers
must be approved in writing and must be
entered into the student’s depantimental file.
Where specitic courses are waived, per-
mission of the course instructor is also
required. When waivers e granted, students
may be required to take other specitic
courses in their place or 1o select additional
electives.

Students registering for any guided stud-
ies (readings, projects, theses, dissertation)
are assigned project advisers for each such
activity. The project adviser may not be the
same as the student’s acudemic adviser,
depending upon the subject matter selected.
1o register lor any guided study activity, stu-
dents must submit written proposals for the
topicts) to be covered to an appropriate pro-
jectadviser before registration. To register.
studlents must ohtain the written approval of
the project adviser and the academic adviser.

Doctoral students may not register for dis-
sertation credits until they have passed the
PhID qualifying examination,

[n addition @ academic and project advis-
ers, students studying under research or
teaching tellowships are assigned tellowship
advisers, Normally. these would be either
the principal investigator of the research
effort funding the fellowship or the direc-
1or of the academic arca in which the teach-
ing fellowship is awarded.

While academic advisers consult and
give advice to students. it is the student’s
responsibility to ensure that atl degree
requirements are fulfilled. and to submit
all proper torms and application when nec-
CSsHUry.
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TRANSFER CREDITS
The mimmum number of units students
must take at Potytechnic to be awarded a
eraduate Polytechnic degree is 27 units for
an MS degree. All units for a graduate cer-
titicate nmwst be taken at Polytechnic,

Students may transfer up o 9 units of
aceeptable courses toward an MS degree.,
subjeet to the approval of the acadentic
adviser. To be transferred. the coursefs}
must be relevant 0 the program and from
an acceptable institution. A grade of B or
better is required for pranting of transfer
credit. Courses graded on a pass/fail basis
are not constdered [or ranster unless accom-
punied by a detailed written evaluation by
the instructor of the course. All transfer
requests must be accompanied by an ofTi-
cial transeript {rom the transferring institu-
ton. Applications for transfer credits are
accepted only after student have eamed 12
units at Polytechnic,

For PhiD degrecs, the same criteria as
those specified for MS programs apply.

GRADUATE PROGRAMS

Environmental science and environmental
enginecring are mullidimensional profes-
sions dealing with preserving, protecting and
renedying air, water and soil environments.
The programs’ emphasis 13 on preparing
graduates 1o be immediately employed to
meet the challenges of next century or to pro-
ceed directly to advanced graduate studies.

MASTER OF SCIENCE IN
EXVIRONMENTAL ENGINEERING
GOALS AND OBJECTIVES

The primary goal of the MS in Environ-

mentat Engineering is o prepare profes-

sionals to plan. functionally design, control,
operaie and manage municipat and indus-
wriad systemis of pollution prevention,

Specific goals of the program are to pro-
vide the skills necessary to:

» Fundamentally understand the science
and engineering of natural and man-
made environmental systems

+ Functionatly design air, water and waste
treatment systems and components

+ Control and operate envirominental facil-
ities

+ Understand the modeling and simula-
tion of environmental systems

» Actively participaic in a multidiscipli-
nary eanis (o solve environmental prob-
lems

11

Students are exposed to a leaming atmos-
phere that provides a meaningful mix of the-
oretical and practical approaches. Courses
include a mix of presentations, project exer-
cises and practical problem solutions,

Program Requirements

Course ho. Course Title Units

CE 946™ Praject for the Master of Science 3

oF

CE 997 Master's Thesis 6

aned

CET22  Hydrology 3

CET737  Envisonmental Chemistry &
Microbiology | 3

CE73  Eavironmental Chemistry &

Microbidogy {1 3
CE 742  Wuer & Waslewater Trealment | 3
CE 743  Warer & Wastewater Treatmeni 1l 3
CE 747 Analysis of Stream & Estuary Pollution 3
CE 753 Harardous/Toxic Waste Managemem 3

At least @ or 12 unis of approved

clectives®* 9/12
Total 36 Unais

*Sticdents may opt for a thesis oprion instead of the pro-

Jeot option

=AM electives are subject to adviser approval

MASTER OF SCIENCE IN
ENVIRONMENTAL SCIENCE

GOALS AND OBJECTIVES

The primary goal of the MS in Environ-

mental Science is to prepare professionals

o

* Fundamentally understand the science
and applicd engineering of natural and
man-made cnvironmental systems

= Ewvaluate the interactions between man
and the environment

+ Control adverse impacts of pollution on
ecological systems

+ Understand the monitoring and labora-
tory analysis of the cnvironmental sys-
tems

» Actively participate in a multidisciph-
nary tcam of professionals to solve envi-
ronmental prohlems

Program Requirements

Course Np. Course Title Units
CE996* Project for the Master of Science 3
or

CEG97%  Thesis for the Masier of Science

and
CET37  Enavironmentl Chemistry &
Microbiclogy [ 3

CET73Y  Enviroamental Chemistry &
Microbiology (I 3
CE 742 Water & Wastewater Treatment | 3
CE 743}  Water & Wastewater Treatment JI 3
CE 751 Environmental Health Engineering 3
CE 752 Air Pollution 3
CE 733  HazardousToxic Waste Management.
o
CETTG Solid Waste Management 3
Al least Y or 12 units of approved
clective courses® 912
Total 36 Unins

*Stucdents meay opt for a thesis opriont iistead of the pro-
jecr epiien
=AM efectives are subject to adviser approved

GRADUATE CERTIFICATE IN
HAZARDOLUS WASTE
MANAGEMENT

The certificate program is designed to pro-
vide pructicing engineers and environmen-
tal professionals with current enginecring
practices and management techniques, and
to provide the tramework to understand
and interpret environmental faw applica-
ble to hazardous waste management.
Students must take two core courses and
three elective courses to eomplete the cer-
tificate requirements.

Core Courses

CE 753
CE 754

Hazardous/ Toxic Waste Management
Hazardous Site Remediaiion

Elective Courses

CE 723 Groundwater Hydrology & Polivtiun
Control

CE 755 Emvironmenial Toxicology

CE 756 Envirommental Law

CE 840 Emvirppmentat Geutechnology

CETIXX  Approved Special Tupic Courses

Students in certificate programs may apply
for transfer to degree programs without any
loss of credits assuming they are admilted
to the degree program and that the courses
are appropriate to the degree. Admission to
& certificate program does not guarantee
admission to a full degree prograni.



DOCTQOR QF PHILOSOPHY IN
CIVIL ENGINEERING

Students with exceptional scholastic ability
may pursuc a doctorate in ¢ivil engineenng.
Doctoral applicants must hold a master’s
degree in civil or envirenmental engineer-
ing. Applicants with degrees in other frelds
may be admitted with deficiencies as eval-
valted by a departmental graduate adviser
and upon approval of the depaniment head.

All doctoral students must complete a
mimnum of 90 umts of work beyond the
bachelor’s degree. Minimum requirements
of formal course work {not including guided
readings, seminars, projects and theses) are
48 units beyond the bachelor’s degree or 24
units beyond the master’s degree. Generally,
at least 12 units of formal course work must
be completed at Polytechnic. PhD students
must select a major ficld and two minor
ficlds in consultation with their advisers.
Each minor consists of 9 1o 15 units of
approved courses.

To qualify as PhD candidates, students
must pass o written and oral gqualifying
examination on the major and one minor.
The oral examination may be waived in
exceptional cases by the departient head
upon the recommendation of the examin-
ing conunitiee. Generaily, students take the
qualifying examination within their tisst
yeur of full-time course work beyond the MS
degree. Students are aliowed a maxiinum of
three attempts to pass the gualifying exam-
ination.

Students must submit and orally defend
dissenation proposals within one senester
after the 1nitial registration tor dissertation
units or before going beyond 9 dissertation
uhits.

Registration for a mintinum of 30 units
of dissertation rescarch is required.
Registration should be continuous until the
disscrtation has been completed and
aceepted.

ENVIRONMENTAL ENGINEERING AND ENYIRONMENTAL SCIENCE PROGRAM

GRADUATE COURSES

CE 737 Environmental Chemistry and
Microhiology 1 20%:0:0:3

Introduction to the chemistry and microbi-
ology of poliuted and natural waters, includ-
ing applications of principles developed.

CE 739 Environmental Chemistry and
Microhiology 1 27:0:0:3

Advanced topics in chemistry and micro-
biology of polluted and natural wastewater
treatment.

CE 742 Water and Wastewater
Treatment { 24:0:0:3

Physical. chemical and biological principles
involved in process design and treatment of
water and wastewater. Topics include aer-
ation, filtration. sottening. chemical treat-
ment, coagulation, (loceulation, desalination,
taste and odor control. Co-requisite: CE
737,

CE 743 Water and Wastewater
Treatment [T 20003

Coentinuation of CE 742, Topics include
sedimentation, adsorption, acrobic and
anaerobic biological treatment. sludge treat-
ment and disposal. Co-requisite: CE 739,

CE 745 Water and Wastewater
Treatment Laboratory 1:2:0:3

Laboratory processes in water and waste-
water engineering, dealing with physical,
chemical and biological methods and prin-
ciples. Processes include disinfection, soft-
ening, sedimeniation, oxygen transfer,
coagulation, adsorption, filtration and aer-
obic and anaerobic biolopical treatment
systems. Warburg analysis of waste. Co-reg-
aisite: CFE 743,

CE 746 Indusirial Waste Treatment
208:0:0:1

Sources of industrial wastewaters and theijr
treatability by physical, chemical and bio-
logical processes. Problems and soluttons
involved in combining municipal and indus-
trial waste treatment. Status of government
regulations imposed on industries in pre-
vention of water pollution,

CE 747 Analysis of Stream and Estuary
Pollution 2i4:0:0:3

Dispersal and decay of contaminants iniro-
duced into lakes. streams, estuaries and
oceans. Elfects of poliutants on chemical
quality and ecology of receiving waters.

CE 748 Sanitary Engineering Design
1:2:0:3

Design of water supply and wastewater
treatment systems, Topics of special inter-
est. Co-reguisite: CE 743,

Health
25003

CE 751 Environmental
Engincering

Theory, methodology and instrumentation
associated with environmental health. Topics
include epidemiology, food vectors, radia-
tion, pest control, heating, ventilation, noise,
itlumination. hazards of home and com-
munity environment and other subjects
affecting public health,
CE 752 Air Pollution 2%:000:3
Causes aind effects of air pollution. Methaods
of sampling. Interpretation of data.
Meteorological aspects. Methods of air pol-
lution control.

CE 753 Hazardous/Toxic Waste
Management 2003

Methods in the management of haz-
ardousf/toxic waste sites. Topics covered
include health and safety. legal aspects. con-
tarnination of the enviromment, treatment
processes, toxicology and nisk assessment.
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CE 754 Hazardous/Toxic Site
Management 20:0:0:3

Treatment and disposal technologies for
harardous waste site remediation. In-situ and
ex-situ processes. Physico-chemical
processes, stabilization and solidification;
biological processes including aerobic and
anaerobic systems for degradation and
detoxilication: thermial processes and incin-
eration: storage, land disposal and contain-
inent. Remediation planning and technology
selection for hazardous waste containment
and clean up for typical case studies.
Decision-making framework and technol-
ogy selection witl be a key course compo-
nent. The course will also involve case
studies and a class project.

CE 755 Environmental Toxicology
2050:0:3

This course stresses basic concepts essen-
tial 10 the understanding of the action of
exogenous chemical agents on biological
systems. The course will cover the pringi-
ples of absorption and the effects of chem-
ical agents on metabolism. The pathways of
metabeolism of these compounds and the
principies of elimination from biological
systens will be discussed. Toxicokinetics.
types of toxic responses and the current
experimental methods of toxicity will also
be discussed.

CE 756 Environmental Law  2/4:0:0:3
This course presents legal principles and
issues relating o environmental law,
Historical perspectives and case laws will
be considered. The Clean Water Act, non-
point sources and water quality laws. Clean
Alr Actand its amendmients, the National
Ambient Air Quality and Nautional
Environmental Policy Act will be covered
n this course. The above legislation and its
impact on policy and technology will also
be discussed.
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CE 758 Air Pollution Engineering
Control 28:0:0:3

Pollutant emissions control; analysis of pol-
tutant properties, concentrations and bound-
ary conditions; absorptive and reactive
recovery processes for moving and sta-
tionary sources: fornution and removal of
gaseous oxides (NO, SO, CO. ete.} and of
aerosols and other particulates. Prerequdsite:
adviser’s approval. Also listed under CH
752.

CE 767 Environmental
Evaluation

Impact
20:0:0:3

An examination of tegul and technical
requirements in the preparation of envi-
ronmental  impact  evaluations.
Considerations include legal and technical
requirements. the procedure and the inter-
disciplinary nature of the analysis. Topics
mnclude overall impact evaluation, prohlein
definition, quantification of impuct, meth-
ads used in analysis, field evaluations, mit-
tgations, hearing procedures and
management. Practical examples and case
studies are used.

CE 770 Solid Waste Management
2:0:0:3

Engincering aspects of solid waste collec-
ton, ransport and disposal, including incin-
eration, sanitary land[ill. composting.
rceovery and reutilization. Economic eval-
uation of factors affecting selection ot dis-
posal methods.

CE 7717772 Special Topics in Environ-
mental Engineering V11 eaelr 24:0:40: 2

Current topics including mtrification in nat-
ural and treated waters, hazardous and toxic
wastes, organic removal from water sup-
plics. water reuse, specialized aspects of
biological wastewater freatment. environ-
mental health. solids disposat, and madei-
mg natural waters and treatment systems,
Prerequisite: instructer’s pernuission,
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Acadentic Dirvecror: Frederick Novonestky

GOALS AND OBJECTIVES

The goals of the Financial Engineering
Program is to educate linancial market pro-
fessionals and technology managers for
fast-moving. highly rewarding carcers that
create value enabled by finance. technology
and mathematics.

THE MASTER OF SCIENCE
PROGRAM

The Master of Science program in Finaneial
Engineering (FE}1s designed to provide the
skills required to operate at the cutting-
edge of financial enginecring in today’s
financial services industry, Separate tracks
make it possible 1o pursue careers in cap-
ital markets or in fmancial technology. The
program is rigorous, demanding and selec-
tive, Graduates of the Capital Markets Track
are expected to seek positions in financial
risk management groups, on trading and
arbitrage desks, in product structuring
groups, in derivatives groups, in invest-
ment banking departments and in the infor-
mation-technology firms that support the
trading operations of financial institutions.
Graduates of the Financial Technology
Track are working professionals in tinan-
cial services who aspire to a diverse range
of information technology management
careers. Such professionals need a solid
knowledge of financial products and the
markets in which these products are trans-
acted, along with a sophisticated founda-
tion in information technology. strategy,
clectronic business and innovation man-
agement,

Graduates are expected to seck posi-
tions in commercial banks, investnient
banks. thrifls. insurance companies, invest-
ment companies, pension funds, finance
companies. consulting fimis, energy mar-
keting firms, accounting lirms with con-
sultancy practices and so forth,

Polytechnic™s Master of Science in
Financial Engineering brings together thyee
key areas; finanee and related business dis-
ciplines, quantitative analysis (mathemat-
ics and statisties) and information
technology (teleconymunications and com-
puter science ), Polytechnic has long been

recognized as a leader in both advanced
mathematics and information echnology.
Now., through its FE program und assogi-
ated rescarch and eurriculum development.
Polytechnic has positioned itseif 1o be a
leader in the financiat technology on which
financial institutions increasingly depend for
therr revenue streams. The financial com-
ponent has been further strengthened by
developing a large and versatile adjuncet
faculty consisting of leading financial mar-
ket practitioners fronr major Wall Sireet
iirms. These udjunct laeulty work closely
with Polytechnic’s full-time taculty.

ADVANCED CERTIFICATES
The Advanced Certilicate Program is an
“add-on™ 10 Polytechnic’s existing gradu-
ate progran in financial engineering.
Crraduating students seeking emiploymen
in the financial services industry and pos-
sessing this certificate should have o sjzable
advantage vver job seckers Ticking such a
credential.

The Advanced Certificare Program pre-

pares participants for the challenges of

today’s financial services industry.
Completion of' the certificate program otlers
students the means to implement dynanice
strategies in the complex und developing
capital markets and tinanciul eechnology
divisions of imvestment and commercial
banks, corporate treasury ollices. govern-
ment agencies. fiancial advisory tirms.
consutting firns. energy muarketing lirms
and other modern financial institutions.
Financial Engineering Centificates are
olfered in the following ficlds;
*  Financial Kngineering
¢+ Tinancial Technology Management
* Information Management

Yisit www.fe.poly.edu for the most cur-
rent information,

ADMISSION

Admission to the Fiancial Engineering
Program reguires a baccalavreate from an
accredited institmiion. Addiionally. the
applicunt must satisly the admissions cri-
teria. The admissions criteria incorporates
students” undergraduate GPA and either

the Craduate Management Admission Test
(GMAT)Y or the Graduate Record Exam
(GRE). For admission, students must scare
a minimum of 1250 points under the fol-
lowing formula.

Score = (160 X GPA)Y + (9.6x (GMAT or
GRE pereentile)

For example. students who score in the 82
percentile on the GRE and have o 3.1 under-
eraduate GPA would have a total score of
1283 and could bhe admitted in the pro-
gram,

Score =160 X 3 1)+ 9.6 x 82)= 1783

Additionally. applicants must demonstrate
asullicient ievel of proficiency and aptide
in mathenidtics. This may be demonstrated
by arades curned in relevant course work
andlfor standardized examinations,

Students already holding a graduate
degree will be admitted under the same
criteriaas students holding a baccalaureate,
but their gracduae GPA may be substituted
for the undergraduate GPA in the formula
above at the apphicant’s choice,

Twa letters of recommendation are also
requited for adimission,

In wldition to the criteria above. for-
eigh students must demonstrate a profi-
ciency in the English languuge or
successtully complete a series of ESL
courses inordet o commence formal study.

The Advanced Certificates huve the
same application requirements wnd pre-
reguisites as the Muster of Science degree.
Admiission to the program requires o bac-
calaureate from an aceredited institution,
Candidates o the advanced certificate are
not required to take the GRE/GMAT. but
should hive obtained & mintmum GPA of
3.0,

Conditional Admission: appticunt who
wish o comtence immediate study b
who cannot complete the required gradu-
ate exams (GRE or GMAT) betore the st
ol wsemester naty be admitted, at the dis-
cretion of the FE Program Academic
Dircctor. on o conditional basis bused on
GPA alone,
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Additionaily, the academic director, at
his discretion. may admit individuals to
the program who do not qualify under the
regular admission critena if the acadernic
divector concludes that the applicant has
adequate preparation to perform well in
the program and that the standard admis-
sion criteria do not accurately rellect the
applicant’s ability. Such personsenteron a
conditionai basis.

CURRICULUM
Program Prerequisites

FEeonomics  EC 2524 or equivalent
Caleulus MA 1122 or equavalent
Probability  MA 2312 or equivalent
Statisties MA 2222 or equivalent

Students in the Capital Markews Track have
the Tollowing prerequisites:

Linear Algebra MA 20127 or equivalent
Lincar and Nonlinear Programming*
Numencad Anabysis®

Advanced Statistics™

# Knowledwe of spived sheels expected. Some eape-
AHEC Ser CoRpTer pung i lanenages.

Students niay satisfy this requirement by
1. Demonstrating completion of a formal
course

2, Demonstrating completion of the essen-
tial compoenents of this course from the
contents of other courses

2. Passing a proficiency examination

Core Classes for MS in Financial
Engincering

Lnits
FE A0 Fuancial Accouniing 3
FE &3 Mones, Banking & Finanoad Marheis |-
Fi2 6l dMicrocconomic Foundations of Fipanee | -

Fi 61 Bmnestimem Banking & Brokerape l.
FE 620 Foanesl Theor with Corporage
Appliciations i
FE 621 Financial Market Regulation l.:
FE 635 Accounting Tor Finncial Produe l:
MG 643 Feonomics {for Business Decisions [

Required Classes for the Capital
Markets Track

Units
FE AU Quanbiaiive Methods m Fiance 3
FE 62T Valuation of Eguits Securities &
Fimancial Statement Analvais |
FE 64 Valuason of Fixed Income Scearities &
Basic Iiterest Rate Denvatives 3
EH 651 Basie Pervinives Valuation &
Applicatons 3
FE 670 Portloho Thears & Apphications 3
FE 671 Markel Risk Measurgment &
Amageimen -
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Core Courses: 15
Required Courses: 15
Electives Units: o
Tolal Units: 36
Electives

The program allows for 6 clective unils. For
students obtaining a watver from core or
required courses, additional clectives must
be taken. Permission of the student’s adviser
i5s required in sclecting electives.
Additionally, it is students’ responsibality
t0 be certain that they have satisfied ali
course prerequisites whien taking elective
courses. With permission of their adviser
and appropriate department head, students
may tuke additional courses us electives in
mathematics. computer science. electrical
engineering or financial engineering.

Required Classes for the Financial
Technology Track
Units

FE&13 Clearing & Sctilenwent of Financial

Transactions [
FE 615 Foundations of Financial Techaology 14
FE 617 Management of Financial institutions 17
FE 629 Inroduction to Fatures, Options & Swaps 1
MG 650 Management of Information &

Information Technolopy 3
MG 655 Introduction o Managemeni of Data

Communications & MNetworks 3
MG 67 Technology Sraiegy 3
Core Courses: I5
Required Courses: 15
Electives Units: 6
Total Units: 36
Electives

The program allows for 6 elective units. For
studenis obtaining a waiver from core or
required courses, additional electives must
be taken. Permission of their adviser i
required in selecting electives. Additionally,
it i students” responsibility to be certain that
they have satisfied all course prerequisites
when taking elective courses. With per-
nussion of the their adviser and appropri-
ale department head, students may take
additional courses as electives in mathe-
miatics, computer science, electrical engin-
eering or financial engineecring.

GRADUATE CERTIFICATE
PROGRAMS

Advanced Certificate Program in
Financial Engineering

Program Prerequisites

Economics EC 2524 or equivalent
Calculus MA 1122 or cquivalent
Statistics MA 2222 or equivalent

Linear Algebra MA 20127 or equivalent

Optimizatien: Linear & Nonlinear

Programming MA 614 or equivalent

Microeconomic Foundations of Finance
FE 605 or equivalent

* Knowledge of spread sheets expecivd. Some expo
SUTE F COMPILCY Prograniming langiages,

Core Classes Units
FE 600 Quantitative Methods & Finance 3
FE 620 Finanowal Theory with Corporate

Applications 3
FE 640 Valuation of Fixed Inconie Securities

& Basic Interest Rake Derivatives K
FE 650 Baxc Dervatives Valuaton & Applications
FE 670 Porttolio Theory & Applications 3
Total Units:; 15

Advanced Certificate Program in Risk
Management

Program Prerequisites

Economics EC 2524 or equivalent
Calcutus MA 1122 or equivalent
Statistics MA 2222 or equivalent

Linear Algebra MA 2012 or equivalent®

Optimization: Lincar & Noolinear

Programming MA 614 or cquivalent

Microcconomic Foundations ol Finance
FE 605 or equivalent

* Knowledge of spread sheers expected. Some expu-
SUPE fo compder prograiming langieges.

Core Classes Units
FE 604 Quantiiative Methods & Finanee 3
FE 627 Vaiuation of Equity Securities &

Financial Statement Analysis i-
FE 640 Valuation of Fixed Income Scourities

& Busic Interest Rate Dernvutives 3
FE 650 Basic Dervatives Valwtion & Applications 3
FE 670 Ponfolio Theory & Applications 3

FE 671 Market Risk Measvrenent & Management | -
FE 673 Credit Risk Measurernent & Managemesnt! -
FE 675 Operational Risk Measurement

& Management l.
Total Units: I8



Graduate Certificate Program in
Financial Technology Management

To obtain this graduate certilicate a GPA of
a B (3.0) or better is required.

Program Prerequisites

Financial Accounting: FE 600 or equivalent
Economics: EC 2524 or equivalent
Probability and Statistics: MG 503 or equiv-
alent

SKnowtedye of spread sheers expected. Some eapo-
siere Jo comprter programming langnoges

Required Courses Units
FE 613 Clearing and Seitlememt of Firancial
tramsactions 14

FE 615 Foundations of Financial Technology 1

FE 617 Munagement of Financial Tnstintivns 1

FI2 620 Financial Theory with Corporale
Applicatons

I'E 629 lntreduction to Fuures, Options and
Swaps [

MG 650 Management ol Information and

a

Information Technology 3
MG 750 Management of Electronic Bustness 3
MG 820 Project Assessment and Manggement 3
Total Units: i8

Students may satisfy this requirement by
cither

1. Demonstrating completion of a lormal
course

2. Demonstrating the completion of the
assential components of this course from
the contents of other courses

3. Passing a proficiency examination

GRADUATE COURSES

Courses ending in even numbers are full-
semester courses. Courses ending in odd
numbers are haif-semester courses, Most
often. the half-semester courses, when taken
in the correct sequence, can substitute for
full-semester requirements.

FE 600 Financial Accounting 24:(h0:3

Provides a solid foundation in the con-
struction and interpretation of financial
statemients. Topics include accounting ter-
minology. financial stateiment preparation
and analysis, liquidity and credit nsk ratios.
depreciation calculations, revenue recog-
nition, accrued liabilities and asset valua-
tion. Also covered are the etfects of equity
transactions. cash flow. and various account-
ing methods on financial statements,

FE 643 Money, Banking and Financial
Markets F:0:0: 14

Studies how the interactions among money.
the financial system and the economy deter-
mine interest rales and assel retarns., 1t uti-
lizes a consistenl approach based in
cconantics (o explain the role of the finan-
cial system in matching savers and bor-
rowers and in providing risk-sharing,
liguidity and intormation services in cfti-
cient linancial markets. Students study why
and how financial markets and financial
instruments evolve as a function of trans-
actions and information costs, adverse selec-
tion and moral hazard problems. and
sunimarize econonic argunents for and
against regulation, Finally, they examine the
mongy supply process and monetary pol-
icy. in particular the link between monetary
authorties and the macro-cconemy through
a transmission mechantsnt involving banks
and the non-financial public.

FE 605 Microeconomic Foundations of
Finance 1a:0: 1%

Summuarizes key insights from finuncial
economics as the methodological and con-
ceptual basis of financial engineering, It
draws on results from general equilibrium
analysis. information economics and the
theory of contracts. and concentrates on
individuals; consumption and portfolio
decisions under uncertuinty and their impli-
cations tor the retums on and the valuation
of financial assets in efficient markets.
Prerequisite: MG 695 or its equivadent
cffered i the evening MIM and TIM pro-
grams.

FE 608 Quantitative Mcthods in Finance
240003

Develops the theory of continuous-time
stochastic models as applicd 1o the valua-
Lion of options and other derivative secu-
rities. Brownian motion and related
stochastic processes, stochastic integra-
tion. Itw's formula and other aspects of slo-
chastic caleulus are trealed with substantial
riger. The theory is balanced with concrete
numerical applications. The course also
covers multivariate statistical methods to
include maximum likelihood estimation
procedures. Prervequisite: stiadents are
expected 1 have knowledge in cafeulus,
probability and statistics.
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FE 611 Investment Banking and
Brokerape ks

An introductory overview of Wall Street,
eeneratl brokeruge operations., investiment
banking and cupital markets. The subjects
covered are essential o the understunding
of how products, once created, are actually
distributed and sold. The course rehes heav-
ily on the Wall Street Journal and other
important trade publications. Topics cov-
ered include a brief history of Wall Strect,
an understanding of the major sccurities
Taws and how they have changed over time,
basics of equity and debt seeurties, creation
ol debt and equity sccurities. pricing and
sale of debt and equity securitics. One of
the major objectives of this course is o
understand how and where opportunities for
the creation of new securities arise. A sec-
ond major objective is to position financial
engineering in perspective with the overall
Wall Street picture.

IFE 613 Clearing and Scttlement of
Financial Transactions 0.0 1%

Focuses on issues involved in the process-
ing of tinuncial transactions from order
execution Lo tinal settlement of transuc-
ttons, The course examines the procedures
and murkel conventions for processing
completed transactions, verifying (ransge-
tons. confirming transactions. resolving
conflicts, decisions involved in developing
one’s own clearing operations or purchas-
ing clearing services. the role played by the
¢learing houses, and numerous issues asso-
ciated with cross border transactions.

FE 615 Foundations of Financial
Technotogy J AR

Every vedr. financial institutions spend bil-
lions to exploit the latest development in
information technelogy. This course intro-
duces utramework within which to under-
stand and leverage on information
technology, The technology components
covered include teleccommunications.,
groupware, image und document process-
ing. antiicial inteligence and object-ori-
cnted analysis and design. The course also
covers the entire technological planning
process specitically tor linancial instite-
tions.



FINANCIAL ENGINEERING PROGRAM

FE 617 Management of Financial
Institutinns Fio:0:0: 1%

Focuses on managing return and risk in
minddern fmancial institutions and describes
hoth the theory and practice of financial
institutions from a {inancial-management
perspective. By analyzing the factors that
define the dynamies of the rapidly chang-
ing financial-services industry. it explores
the normative consequences on financial
management decision-making to create
shareholder value. Prerequisites: FE 600,
FE603 and 620.

FE 619 Advanced Topics in Financial
Technology Fa:0:1%

Complements FE 615 by providing in-
depth treatment of specific current topics
in this rapidly changing field or by pro-
viding a structured forum for dealing with
relevant issues in current practice.
Preveguisite: FE OIS,

FE 620 Financial Theory with Corporate
Applications 2i4:0:0:3

The modern corporation. as issuer of finan-
clal securities and end-user of financial
risk management products, §s one of the
major participants in financial markets and
the economic counter-parly o investors
and financial intermediances. Whereas the
mechanism of tinancial markets and the
valuation ol instruments are studied in fur-
ther detail elsewhere, in this course the
"toots of the trade” of financial economics
will be applied specifically to the financial
decision-making process in the fim. Upon
successtul completion of this course, stu-
dents will knrow how te contribute o opti-
mal financial decigions in a corporation:
valuation, capital budgeting, risk. eapital
stiucture, dividend policy, long-term financ-
ing, risk management, mergers and acqui-
sitions.

FE 621 Financial Market Regulation
1R:0:0: 14

Considers the role and forms of regulation
in the U.5. financial markets, The role of
the Securities and Exchange Commission
{SEC). the Commuodity Futures Trading
Commission {CFTC). the Federal Reserve,
the OMce of the Controller of the Currency
(OCC). und self-regulating organizatons
{SROs) such s the Nationat Asseciation of
Securities Dealers and the National Futures
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Association are examined. Also studied
are the roles of the state insurance com-
missions and the Department of Labor.
Prevequisite: FE 603.

FE 627 Valuation of Equity Securities
and Financial Statement Analysis
1a0:0:14

Provides a detailed examination of the tools
and techniques for analyzing financial state-
ments for the purposes of evaluating credit,
forecasting, identifying merger candidates,
enhancing the efficiency of decision mak-
ing, and diagnosing problem areas within
the firm before crisis situations develop.
Students are taught to use financial ratios
to conduct duPont (i.e., decomposition}
analysis, 2 methodology to track down
saurces of poor performance through inter-
relationships among 4 firm’s financial mtios.
Prerequisites: FE 600 and FE 620.

FE 629 Introduction to Futures, Options
and Swaps FEAIR I

A half-semester course that covers basic
derivatives including futures contracts, for-
ward contracts, option contracts and swap
contracts. The principal focus of the course
is on the use of these instruments by finan-
cial institutions. Basic valuation concepts
are diseussed. The use of derivatives for
speculative purposes, hedging purposes
and arbitrage are discussed. The specifics
of the contracts and the markets in which
they trade are also discussed. The main
focus is to give students in the Financial
Technology Track a general understanding
of the derivatives market and risk man-
agement. Prerequisites: FE 600, FE 605
and FE 620,

FE 640 Valuation of Fixed Income
Securities and Basic Interest Rate
Derivatives 24:0:0:3

Examines the body of analytical tools and
measures that constitute modern fixed
income markets. The valuation of interest-
rate sensitive cash flows is the unifying
theme. Major topics covered include the-
ories of term structure, institutional aspects
of fixed income markets and analytical
techniques for managing interest rate risk.
Bond refunding, defeasance, corporate
bonds, forwards, futures, options and inter-
est rate swaps are discussed. The course also
provides an overview of the major classes
of fixed income securities and the markets

in which they trade. Among the major
classes of fixed income instruments dis-
cussed are Treasury and agency securities,
asset-backed securities, municipal securi-
ties, floating and inverse floating rate secu-
rities. Prerequisites: FE 605, FE 608 and
FE 620.

FE 649 Municipal Finance //:0:0:1%
Provides an overview and analysis of the
market for the debt obligations of state and
tocal governments. The course treats the
micro structure of the market, including
the types of debt issued. as well as the char-
acteristics of the buyers. Federal and state
taxation of munis are discussed, along with
the regulatory structure of the industry.
Bond structure, risk assessment, and risk
management utilizing cash bonds. futures

and options are covered. Prerequisite: FE
640

FE 650 Basic Derivatives Valuation and
Applications 20:0:0:3

A full-sermester course that covers exchange
truded and over-the-counter (OTC) deriv-
atives including futures contracts, forward
contracts, option contracts. swap contracts,
and structured securities having embed-
ded derivatives. The principal focus of the
course is on financial engineering appli-
cations. Basic valuation concepts are dis-
cussed, but detailed valuation methodology
is not covered in this course. The use of
derivatives for speculative purposes, hedg-
ing purposes and arbitrage 15 discussed.
The specifics of the contracts and the mar-
kets in which they trade are also discussed.
The main focus is on financial derivatives
such as eurrency and equity contracts. but
some brief discussion of commodity con-
tracts and speciaity contracts such as insut-
ance derivatives and macroeconomic
derivatives may also be discussed, at the
instructor’s discretion. Prevequisites: FE
605, FE 608, FE 620

FE 655 Accounting for Financial
Products Ha:0:0: 17

Addresses accounting issues as they perain
to innovative financial products, risk man-
agement strategies, tax driven strategies
and other manifestations of financial engin-
eering, particularly those in which deriva-
tive financial instruments play an imponant
role. Accounting and tax rules are reviewed
and applied. Prerequisite: FFE 600.



FE 657 Asset Backed Securities 75%:0:0: 7%

Asset-backed securities (ABSs) have
hecome a hot topic in today s fixed 1ncome
arena. with a petential for returns exceed-
ing that of other investments. This course
examines lhe writings of lcaders in this
tield and provides comprehensive coverage
of the major asset-backed securities. strue-
turing issues and relative value analysis.
Topics covered include: the expanding fron-
tiers of asset seeuritization, introduction
to ABS accounting; trends in the structur-
ing of A3Ss and prepayment nomenclature
inthe ABS murket. Prerequisites: FE 646}
and FE 630,

FE 659 Mortgage Backed Securities
L0

Takes the student from a general introdug-
uon to mortgage-backed securities (MBS)
1o a detailed treatment of some of the issoes
that make these instruments some of the
most complex and least understood of all
financial products. Students Iearn the fun-
damentals of yield curves, mortgage cush-
flows and analysis. The course covers
pass-throughs, CMOs, mortgage deriva-
tives and ARMs. Asset/Liability manage-
ment of MBS is discussed. Students build
a price-yicld calculator for MBS pass-
throughs {using a spreadsheet) and complete
a course project. Prerequisites: FE 657
and FE 640,

Advanced
20003

FE 662 Derivatives:
Applications and Analysis

Focuses on advanced linancial engineering
applications using derivative sccuritics and
derivative securities in combination with
other hnancial instruments. When possible,
course is taught by a financial engineering
tean from the derivatives trading desk of
a major dealer. In addition to complex
{inancial engineering structures. studenls
also consider reverse engineering of struc-
tures. Coses presented are from recent deals.
Examples of applications might include
tax arbitrage, the construction ol equity
collars on restricted stock, the alteration
of the investment characteristics of large
portfolios and the creation of synthetic
{inancial instruments. Prereguisites: FE
640 and FE 650.

FE 664 Term Structure Modeling and
Advanced Inferest Rate Derivatives
2003

Covers an assortment of numerical valua-
tion techniques in substantial detail.
Possible topics include terin structure mod-
els, the term structure of volatility, interest-
rate processes with time-dependent
volatility and mean reversion, a closer look
at path-dependent securities including sink-
ing fund bonds and options with 1ook-back
teatures, multi-factor models and multin-
omial methods of discrete numerical imple-
mentations. Course readings are drawn
from current literature. Prereguisite: FE
640; students are expected 1o have knowl-
edge in numericad analvsis and sumerical
methods as covered in MA 663,

FE 668 International Finance: Markets
and Strategics 24:0:0:3

Covers the international dimensions of
finance. Course focuses on markets, play-
ers and instruments and explores the main
theoretical insights into the workings of
the foreign exchange, international cur-
rency and bond markets, as well as how
their integration serves 1o price securitics,
While a detailed study of the institutions that
frame thesc markets and intcrnational
macro-economics is beyond scope of this
lecture series. students must nevertheless
examine some of these concepts in order (0
understand the fundamental deterrninants
of exchange rates und links between dif-
ferent countrics” interest rates, A number
of parity conditions that prevent arbitrage
as well as the role of expectations con-
tribute to an understanding of the level and
the volatility of international asset prices.
Theory and institutional descriplion are
complemented by analyzing the mechan-
ics of international linancial instruments.
The value-at-risk methodology is employed
to Mustrate pricing and use of the linancial
instruments in the context of international
risk mecasurement and management.
FPreveguisites: FE 640 and FE 650.
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FE 66Y Credit Derivatives Valuation and
Applications Fhnf:0: 14

Credit derivatives huve ernerged as an area
of signilicant interest in global derivatives
and risk management practice. These instru-
ments have the potential to revolutionize the
management of credit risk in banking and
capital markets. This course introduces stu-
dents to the full range of products available
in today's marketplace. the ceonomic value
of credit derivatives, valuation techniques
and puidelines on using thein to manage and
control risk. Prevequisites: FE 650 and FE
640.

FE 670 Portfolio Theory and
Applications 2803

An in-depth examination of modern pori-
folio theory and investment selection.
Course considers the mathematics of port-
folio analysis, single-period risk and return
measures, and the process of optimal port-
folio selection. The basic portfolio model
is extended to consider alternative risk con-
cepts and multi-peniod portfolio horizons.
Singie-factor and rulti-factor nuxlels are
also discussed, Optimization techniques,
such as linear programming and quadratic
programining are applied. The basic port-
folio model is extended to explain hedging
theory and to build firm-wide risk man-
agement models. Prerequisites: FE 640,
FE 0650, students are expected to have
knowledge tn mathematical programming
or guantitative methods as covered in MA
614 or MG 610, respectively,

FE 671 Market Risk Measurement and
Management Fa:0:1%

Addresses financial nsk management with
particular focus on Value-at-Risk (VaR), a
method of assessing risk that uses stan-
dard statistical techniques routinely
cinployed in other fields. Value-ut-risk
exploits the principles and methodology
of modern portfolio analysis. Portfolio the-
ory is a prerequisite for taking this course.,
VaR analysis has rapidly become a standard
methodology that is demanded by bank
and corporate managers, and by financial
market regulators. Co-reguisite: FE 670,
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FE 673 Credit Risk Measurement and
Management 1:0:0: 1%

A speciulty course intended for those indi-
viduals who fecl they might become
involved in credit nsk measurement, credit
risk management and related areas in which
credit Issues are important. Such issues
arsse in credit rating activity, credit exten-
sion by banks and other financial services
tirms. and in derivative markets where
counterparty nisk is perceived to be an
important management issue, Co-regisi-
site: FE 670.

FE 675 Operational Risk Measurement
and Management Fag:Ak 1

The operational difficulties faced by finan-
cial institutions have created a peed for
tools 1o measure and management opera-
tional risk. An accurate appreciation of
risks. exposures and controls is critical to
managing risk cifectively in today’
dynamic global business environment,
Course cxamines the effect of transaction
processing. liquidity inanagement. orga-
nizational structure, personne! and com-
pliance on the nature of operational nsk.
Qualitative and quantitative measures of
operational risk are discussed.
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FE 680 Financial Engincering (research
course) 24:0:0:3

A researchfcase course. It can be handled
a number of different wiys at the discretion
of the taculty supervisor. It may involve (1)
a series of cases that are dissected and ana-
Iyzed. £2) teanting of students with indus-
try personnel for proprietary or
non-proprictary research projects or (33
developing thesis-type resesrch. Generally,
students work under the supervision of a
faculty member, but the course is intended
to be largely self-directed within the guide-
lines established by the supervising fac-
ulty member. A significant wnitten research
component is required. Prerequisites:
showdd be taken during students’ final
semester. Prereguisites will vary depending
on students” track and nanire of project
undertaken. Note: This is a 3-credit course
the first tme student register for i1, In the
event that they do not receive a final grade
Jrom the FE adviser, students must receive
permissien from the FE adviver 1o formalfy
register continuously for this course for a

P4 credit per semester for a maximam of

two semesters. After this time period has
expired, a final grade must be submitted by
the course adviser or else it will ciomeai-
ically turn into an F and the studenr will
need to retake this course for 3 credits.

FE 682 Empirical Methods in Finance
26003

The use of quantitutive methods in finan-
cial engineering requires strong founda-
tions in statistical technigues applied to
problems in pontfolio management, trading,
derivatives pricing, etc. Students learn how
to cstimate the paramceters that are used 1n
valuation models and other financial mod-
els. The uncertainty accompanying esti-
mated parameters is of particular
importance in financial appheations, and
appropriate signiticance tests will be
reviewed. Topics covered include the fol-
lowing: a briet review of stationary time
series models in the traditional ARTMA
framework: the properties of stochastic
time serics, test for trends and unit roots;
estimation and forccasting with single-
equation time series models: measuring
the “perlorinance”™ of forecasts, which is
useful in the evaluation of trading strategies:
event analysis generalized 1o intervention
analysis in the contexl of multi-cquation
time-series models: estimation of (ranster
functions: and the identification of impulse
response functions in the implementation
of Vatue at Risk (VaR)y models. Time-vany-
ing volatility ts an important empirical
characteristic of cconomic time series. and
students will lcarn hbow o estimate a vari-
ety of autoregressive conditional het-
eroskedastic (ARCH} madels. An iimportant
area of implementing and forecasting these
models is risk management. Depending on
the background and the interest ot students.
areater crmphasis is given to selected top-
ics, while stressing software-based appii-
cations throughout the course. While
understanding the underiying theory is
indispensable. this course stresses appli-
cation of the econometric twols to reat pro-
jects. Prevequisites: FE 640, FE 650 und
FE671.



HISTORY OF SCIENCE PROGRAM

Acvademic Adviser: Alexy Assimus

MASTER OF SCIENCE

The master's progriam in the History of
Science was the first of its kind to be oftered
in the New York City area. The need for
advanced study of the growth of science and
technology und their mteractions with
human society and values has become
increasingly evident. Intense specializa-
tion has further heightened the need for
understanding among various branches of
science and the humanities. In considering
ideas, Ume. process, trnsfer and sociul
changes in the history of science, students
are able to explore the clusive connections
that exist between science and engineering
and the social sciences and humanities.
Prospective teachers of science and engin-
cering subjects are able 1o increase their
effectivencss through knowledge of the
history ot their own and related diseiplines.
Polvtechnic’s ibraries contain many impor-
tant and rare works on the history of science.
which may be used for original research,

GOALS AND OBJECTIVES

The ohjectives ol the Master of Science

program in History of Science are:

« To survey the record of scientific dis-
covery. especially in modern times. and
to consider the impact of science upon
political and economic culture

* Toinvestigale the complex interactions
between science and technology in
industrial and pre-industrial contexis

* To help students develop a coherent
world view that takes proper aceount of
the role science and technology have
played in the shaping of the modern
world

REQUIREMENTS FOR MASTER
OF SCIENCE

Atotal of 36 units 15 required for the nys-
ters degree. Normally students start by
laking introductory courses S8 600 and
55 601 and then proceed o more advanced
courses and seminars. In all cases, pro-
grams are constructed in consultation with
advisers. taking into considecation indi-
vidual backgrounds and interests. The stu-

dent will be encouraged w lake Y units of
work 1nnrelated fields outside the program,
lor exinple, in philosophy. mathematical
logic, Renaissance history or one of the
seienees orengineering,

To gquadily for degrees, students miy
eleet to write cither a comprehensive exant-
ination or a thesis embodying appropriate
ard substantive rescarch, [F students choose
the former. examinations may be taken in
the ternt in which courses are completed.
A student choosing the thesis may apply up
o 12 units ol thesis course work toward
requirements for the degree. Acceptance of
a thesis involves an orul presentation and
defense. Inaddition to these requirements.
stucdents must demonstrate reading knowl-
edge of one foreign lungoage, whether
French, German, Russian or Spanish.

GRADUATE COURSES

S8 608 History of Science: Antiquity to
the Scientific Revolution 20000403

Biological wnd physicad sciences rom wntig-
uity 1o the Renaissance, [ssues, aims and
twuls ol hustortans of science working in
these periods.

S8 601 History of Scicnce: Scientific
Revolution to Darwin EEN TN TN

Biological and physical sciences from the
scientitic revolution o Darwin, Lssues, ains
and tools ol historias of seienee working
in these periods.

88 6412 Seminar in History of Science
DA )3

Advanced problems in hisiory of science:
developient of quantilication. historiog-
raphy of science, history of eeologpy, science
and social thousht, Muin 1opic chosen by
students and mstructor, Trainimg inometh-
ads ol archival research, Reguired regubar
reports leadme w2 mwor paper, Course
may be taken twice [or eredit with difier
ent wpical emphasis and mstructor’s per-
mission.

58 616 Guided Reading in History of
Science 20008

Independent studivs ol leading interpre-
tive works and sources in history of scienee,
Regular tutorial sessions and periodic stu-
dent-tencher cofloquia. Course may be
tiken twice for eredit with different topi-
cal emphusis and structors conseat,
C'omprehensive written examirztion.

58 625 History of Technology: Antiguity
Through Early kndustrial Revolution
RESHE R

S8 626 History of Technology: Industrial
Revolution to the Present 2400003

These two gourses involve the evolution of
technigues and tools used in man’ attempts
o master the eovironment. Reciprocal rela-
tionships between technology and other
lacets of society™s ceonomic and social
structures, political policies: general culturat
manifestations. Technological bases of his-
toricil changes und interactions of science
and technology. 88 625 preveqguisite: S8
OO e cqreivedent. S8 626 prerequisite: 5§
601 or equivalent,

5% 635 History of Psychology 2.20:0:3

Survey ol psychology againat a background
of periods in which principal modern
sehools and issues emerged, Early psy-
chology as speculative discipline, essentially
part ol philosophy. Difterentiation of pxy-
chology into various tields. Preveguisize: 3
2 v equivedent o HiE 2260 or equdvg-
fent.
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HISTORY OF SCIENCE PROGRAM

88 64¢/641 Environmental Studies
Seminar RRINIE

This seminar provides an opportunity to
investigate environmental issues by focus-
ing on a specitic pic cach year. The aim
is 1o cultivate a more hohstic understand-
ing of human societies in their eeological
settings. Attention is given 1o such lfactors
as weather. technoleey, population, social
organization and pohitical structure. All
students are responsible Tor & seminar paper.
Guest participants on special topics.
Prereguisite: PS 3324 or other appropri-
aie enhionmental studies cowrse or instrtie-
10r's pernission.

88 672 Technological Forecasting
24:00:0:3

Introduction 1w problems associated with
iechnology forecasting. Short-range, inter-
mediate and long-range forecasting
methodologies. Forecasting social and eco-
nomic conseguences ol adopted innova-
tons, Students wil] prepare a forecast on
topic of their choice. Prereguisites: Hi
21 and one btroductory fiistory of sci-
encedechmology cotrse or INStrector’s per-
miyston. Alse listed under MG 672,
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58 675 Technology Transfer Among
Nations 2¥:0:0:3

Social. ecological and economic factors in
the seiection. transier and use of technol-
ogy. Mechanisms of technology transfer
and critena of success. Case studies of suc-
cesslul and vnsuceessfol icchnology trans-
fers. Preveguisites: HE 2104 and one
introducrory istory of scienceftechnology
Colrse or instructor’s permission. Also
lsted under [E 757 and MG 757,

58 676 Human Resource Development
in Developing Countries 20:0:0:3

Spectra of technology-related manpower
needs in less-developed countries.
Education of engincers, technicians and
skilled mechanies. Uses of toreign per-
sonnel, foreign schools and “brain-drain”
problems, Heonomic consequences.
Comparisons of educational systems of
Western. Eastern and developing countries,
Designs of courricula to suit national needs.
Roles of technical assistance programs.
Forecasting of human resource needs. Also
Listed under 1E 758,



INDUSTRIAL ENGINEERING PROGRAM

Director: Blair R, Williams

The Departmient of Mechanical, Aerospace
and Manufacturing Engincering offers o
program in industrial engineering at the
master’s Jevel.

Industrial engineering addresses how
svstems operate and is concerned with the
effective and cfficient delivery ol quality
products and services. The tools applied
include analytic modeling, system simula-
tion, queuing systems, work design. project
planning. fucilities design and quality man-
agement and control. Courses are available
in each of these topics, many with course
projects suited to the practice-oriented
degree offered at Polytechnic,

Many students seek a graduate degree in
industrial engineering after completing an
undergraduate degree in another engineer-
ing discipline. Because industrial engineers
often work on multidiscipline tecams, stu-
dents are encouraged (o use their electives
to udd strength in some area related to their
career inlerests, such as:

« Mechunical engincering
= Manufacturing

+ Operations management
» Conslruction management

Graduate advisers work with students to
develop a suitable program for cither futl-

time or part-time study. with a product or

service orientation.

There are opportunitics in many diverse
areas. For example, industrial engineers arce
called upon to:

+ Design quality into products and

Processes
» Apply the principles of ol yuality man-

agement (TQM)

» Develop efficient work methods

+ Locate facilities and design plant lay-
outs

= Improve productivity and competitiveness

* Schedule and manage projects

+ Use conputers to simulate physical sys-
tems and processes

= Apply their knowledge in manufucturing
and service industries, inclading finange,
health care. logistics and construction

Industrial engincers seek to allocate limited
resources in an cttective manner. A unify-
ing theme [ocusing this body ol knowledge
and methods into @ coherent entity is the sys-
tems point of view. Industrial engineering
encompasses the search for similanty among
concepts, laws and models ot dilferent dis-
ciplines: the emphasis on the adaptation,
integration and exploitation of cxisting tech-
nigques in areis other than their tields of
origin: and. above all. a unigue point of
view dealing with relationships rather than

thus in a strategic position o bring about the
best integration ot people. materials,
machines. time and money in any endeavor,

These technigues are applied in a very
wide range of orgamzations. There are
industrial engineers in banks, hospitals,
government, transportation and communi-
cations, construction, social service, facil-
ities design, manufacturing. warehousing
and information processing.

Many industrial enginecs move lrom
analyzing and designing productive sys-
tems o managing those systenis. While
engincering and management are difierent
fietds. both require the ability to mauke deci-
sions based on valid infomation. Industrial
engineers are especially trained w obtain and
evaluale such information,

GOALS AND OBJECTIVES

The objectives of the Master ol Science

program in the [ndustrial Tingineering are

lor students wo;

= Develop and apply a systems point of
view ta the eftective supply of quality
products and services

*  Understand how to adapt. integrate and
exploit existing technologies in manu-
facturing and services, including the
application of analytic modeling, system
simulation. gueuing systems, work
destgn, facilities design and quality man-
agement and control

»  Learn how o measure and allocate the
resources of an enterprise optimully

» Become aware of today s industrial dri-
vers and learn tools and technigues o
analyze problems and improve perfor-
mance

* Acquire a broad knowledge base
through the choice of 4 concentration of
courses in Industrial enginecring and
related fields o suit the carcer needs of
our students

» Obtain hand-on expericace through
internships in local industry and develop
the basis of a master's repon

REQUIREMENTS FOR THE
MASTER OF SCIENCE

The general Polytechnic requirements tor
the degree Muster of Science are stated in
this cataiog under "Degree Requirements.”
Detaited requirements tor this degree are
shown below,

Admission to the Master of Science
Program requires a bachelor’s degree inan
engineering discipline from an accredited
institution, with a superior undergraduate
acadenic record. Student not meeting these
requirerments are considered for ydmission
on an individual basis and may be admit-
ted subject (o the completion of appropri-
ale undergraduate courses to remove
delicicncies.

Students are encouraged to seck waivers
(and have an appropriate substitute desig-
nated) for all required courses in which
they can demonstrale competenee. so that
they can use their time most ettectively.

Prerequisite Courses {or cquivalent knowl-
edue)

Stuclents must be computer literate and have
knowledge of engineering cconommy and
probability and statisties. [F prospective stu-
dents lack the relevint knowledge, they
may satisfy the requirement by taking the
following:

= Probability and stutisties (MA 651 or
cyuivalent)

= Computer literucy {ME 21 14 or equiva-
lent)

Up to 3 units of graduate courses in this cat-
ceory of prerequisite knowledge can be
counted for degree unit as electives, although
the electives needed tor the student’s con-
centration must also be satislicd.
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INDUSTRIAL ENGINEERING PROGRAM

Required Core Courses 18 units

1 611 Quality Controd and Iinprovement
I 619 Production Plapning and Control
1IE 62} Projeat Plaaning and Control

I 621 Facility Phanning and Design

1L 682 Factory Simulation

MN 789 Production Science

18 units
36 units

Other Courses
Total

Students should elect other appropriate
courses 1n consuliation with their adviser.
Concentralions in areas suited 10 students”
career interesl are encouraged (¢.g., manu-
facturing. mechanical engincering, opera-
tions management and construciion
management), Courses from computer sci-
ence (such as databases or EDE} or from
management (such as new enterprise and
small business management) may supple-
ment such a concentration. Courses such as
1E 776 Manufacturing Resource Planning
or IE 775 Industrial Safety Engineering
may also be used.

CERTIFICATE PROGRAM

The department ofters a centificate program
designed for the professional with work
expenience. A certificate program requires
tfive courses, which are selected in accor-
dance with the needs ol the individual.
Applicants must hold a bachelor’s degree.
Students are issued a certificate after com-
pleting a scquence with a B average or bet-
ter. Students who are later admitted to study
for a master’s degree are usuaily able to
apply all certificate courses toward the mas-
ter’s degree.

If student have taken the equivalent of any
reguired courses as an undergraduate, or
mor¢ than onc as a graduate student. then
they may substitute courses in consultation
with the adviser. Additional information is
available from the depariment, The ceniti-
cate program is shown below,

Industrial Enginecring:

IE 612 Quality Engingering Usine Robust Design

IE 619 Production Planning and Control

1= 5 Praductivity bMlunaeement

ar

MG 617 Performance Measurernent and Rewurd
Systems

MNBIE Inmeducing New Methods: Leadiog Change

IE 620 Project Planning and Control

or

MG 2 Project Assessment and Mamagenent

182

GRADUATE COURSES
IE 611 Quality Control and Improvement
204:0:0:3

The goal of this course is to provide the stu-
dent with a solid foundation in the cost of
quality. quality assurance and quality man-
agement. Emphasis is placed on the basic
tools of quality control such as control
charts and their use, the concept of “out of
control,” acceptance sampling. variables
and attributes charts, and producer’s and
consumer’s rsk. A unique aspect of this
course is the demonstration of the powcer of
teamns of people with different expertise to
improve gquality. A course project is required,
Prervequisite: MA 651 or famifiarity with the
concepts of probability and statistics. Also
listed under MN 61 1.

1E 612 Quality Engineering Using Robust
Design 20:0:0:3

The goal of this course is to provide a broad
review of the procedures involved 1n improv-
ing the quality of manufacturing. By
emplaying both Taguchi techniques, such
as the use of signal-to-noise ratio repre-
sentations, and other techniques less sensi-
tive to parameter interactions, a full specrum
of robust design methods are presented.
Applications of these procedures are
reviewed including online trouble-shoot-
ing methods to assure quality in manufac-
turing. Prereyuisite: 1E 611, Also listed
under MN 612.

1E 619 Production Planning and Control
24:0:0:3

A survey course in basiec and advanced
manufacturing planning and control sys-
tems covering short-term forecasting sys-
terns, master production scheduling, material
Tequirements planning, inventory manage-
ment, capacity management, production
activity control and just-in-time.

IE 620 Project Planning and Control
(Project Management) 200:0:3

Discussion of the knowledge and process
requircd to manage a praject throughout
its life cycle from concept to completion.
Topics include engineering analysis, screen-
ing and selection. configuration and total
quality management, scheduling using
PERT and CPM, budgeting and resource
management, computer support and soft-
ware. Casc studies arc used to illustrate the
process. Also listed under MG 810 and CE
828.

JE 621 Facility Planning and Design
24:0:0:3

Topics covered include facilities design for
global competitiveness. strategic master site
planning, site selection, factory layout and
design. tacility management systems. and
materials handling and storage planning.
Guidance on selecting alternative facility
plans and application of queuing methods
and computer modeling tor facility design
and evaluation are presented.

IE 645 Productivity Management
24:0:0:3

Modern approaches to productivity mea-
surement. evaluation, planning and improve-
ment in both manufacturing and service
industries. Participants will develop pro-
ductivity models for various types of orga-
nizations. Also listed under MG 645.

1E 682 Factory Simulation ~ 2/4.0:0:3
Modeting and simulation of complex indus-
trial, commercial and service systems, such
as factories and hospitals. Students develop.
run and experiment with several simula-
tion models using ditferent software pack-
ages. Prerequisite: computer literacy,



IE 776 Manufacturing Resources
Planning (MRP II) 26:0:0:3

Compultenized systems to effectively run a
manufacturing business are discussed as
well as the pracess of software specification.
evaluation, selection and implementation.
Topics mclude MRP logic, enterprise
resource planning, manufacturing execu-
tion syslems, inventory managerment and bill
of matenials. Several different software sys-
lems and their features are highlighted. Also
listed under MN 776.

IE 785 Computer Integrated Manuflac-
turing Systems (CIMS) 2A:0:0:3

The basic concepts of inanufacturing com-
plex products with complex peocesses rely-
ing heavily on computer and data processing
technologies are introduced. All aspects
relative to products and processes—plan-
ning, design. manufacturing and shipping—
are addressed from a variety of perspectives.
Technigues for managing and optimizing
manufacturing productivity are explored.
Also listed under MN 785,

1E 788 Manufacturing Systems
Engineering 24:0:0:3

Topics concentrate on contemporary tech-
niques for product design and manufac-
ture. including financials of the
manutfacturing firm, quality, reliability,
Taguchi methods of product and process
design. scale-up and partitioning, produg-
tion {lows, modern manufacturing meth-
ods such as JIT/TQC, puil and synchronized
manufacturing. Cultural factors are also
discussed. Alse listed under MN 785,

IE 792 Design for Manufacturability
(DFM) 20:0:0:3

Concepts and techniques for the economic,
functionally sound and high-quality prod-
uct design for manufacture are introduced.
Emphasis is placed on designing tor easy
assembly, both robotics and manual, and on
the etfective use of plastics for manufac-
turing cost reduction. Managerial and orga-
nizational approaches and case studies of
successful designs are reviewed. Also listed
under MN 792,

IE 911/912 Selected Topics in IE
evch 214:0:0:3

Areas not covered in other courses. Specific
topics vary according to instructor, who
miay be a visiting professor. Topics and pre-
requisites announced during term prior to
otfering.

IE 930/931 Readings in Industrial
Engineering /11 edach 3 unirs

Individual reading of selected pupers and
current hiterature in specialized arez of study,
guided by faculty member. Prereguisite:
approval of adviser, instructor and depart-
ment head.

INDUSTRIAL ENGINEERING PROGRAM

IE 997/998 Thesis for the Degree of
Master of Science edch 3 unity

Original investigation in tepic chosen by stu-
dent. Conferences and progress reports
required during work and final written report
required; oral examination may be requested
by department. Registration and degrce
credit beyond first 6 units require separate
approval. Prerequisites: degree stafus and
approval of supervising professor, adviser
and department head.

THE FOLLOWING COURSES ARE
OFFERED IRREGULARLY IN
RESPONSE TO INDUSTRY
DEMAND

IE6X)  Engincering Economy

IE606 Work Desien and Measurement

[E618  lnventory Models

IE627  Operations Rescarch: Deterministie Models
IE 628  Operations Rescarch: Stochastic Models
IE650  Queuing Systems |

IE685  System Reliability

IE?65  Human Factors in Engineering Design
775 Industnal Salety Engineering
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INFORMATICS IN CHEMISTRY AND
BIOLOGY PROGRAM

Acadentic Adviver: Kalle M. Levon

Bioinformatics is a relatively new branch
of science that orpanizes and interprets the
overwhelming amount of daia recently
available on living organisms as a result of
the human genome project and follow-up
projects. The need tor this branch of sci-
ence is very real; while it is becoming
mmcreasingly simple to obtain experimen-
tal information on DNA. RNA and protein
sequences and expression levels, the inter-
pretation of this information is far from
straightforward. There is a cotical scarcity
of individuals with the raining in biology.
chemistry. computer science and the spe-
cific methods of bioinformatics o inter-
pret this data. The need is very real in
academia and especially in industry. The
need for individuals with a focused exper-
tise in bicinformatics emerged a few years
ago and is growing rapidly.

Polytechnic™s MS in Informatics n
Chemistry and Biology Program is designed
o provide a solid, caretully tailored pro-
gram of study. It s responsive to the needs
of (1) persons with BS degrees seeking entry
into the field and (2) persons with advanced
degrees who may be employed in sectors that
now value and require such expertise. The
latter typically have primary (Phl) level)
expertise in chemistry, molecular biology or
chemical modeling, and may be employed
in the biotechnology or pharmaceutical sec-
tors. A master’s program, with tlexible on-
site requirements and extensive use of
Web-based or other remote-access training
concepts. such as multimedia instruction,
addresses the needs of both groups,

The curriculum is exible. allowing suf-
ficient exposure to and mastery of computer
science skills 1o enable students o be effec-
tive in thetr home environments or compel-
itive in the job market. In addition to
traditional computer science, students gain
expertise with such commercial databases as
Oracle and Psibase, theory and hands-on
experience with widely used methods in
bioinformatics. including dynamic pro-
eranming, profiles, hidden Markov chains
and neural nets to prediet protein secondary
structure.
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GOALS AND OBJECTIVES

The Master of Science program in
Informatics in Chemistry and Biology is a
crucial component in offering a mechanisin
to train individuals seeking reassignment to
tast growing bioinformatics positions within
the pharmaccutical or biotechnological
industries. The goal of the MS progrum is
to fill the present educational needs with
flexible on-site requirements and extensive
use of Web-hased or other remote-uccess
raining coneepts such as multimedia insbuc-
tion. In addition to the traditional computer
science componenis. the program entails
teaining in commercial databases and expo-
sure to theory and 10 hands-on experience
with widely used methods in bioinformat-
ics such as dynamic programming, profiles,
hidden Markov chains and neural nets 1o pre-
dict protein secondary structure. Thus, the
basic understanding of sequence analysis,
protein structure prediction and the struc-
ture/function relationship are the core edu-
cational goals.

REQUIREMENTS FOR THE
MASTER OF SCIENCE

The Master of Science degree is intended for
students [rom various backgrounds secking
depth knowledge in informatics in chemical
and biological sciences.

Admission to the master’s program
requires a bachelors” degree from an accred-
ited institution. with superior undergraduate
academic record with completion ot all pre-
requisite courses. Students not meeting all
these requirements will be considered for
admission on an individual basis and may
be admitted subject o completing appro-
priate undergraduate courses to remove defi-
ciencies.

Applicants who are otherwise sufficientdy
prepared tor admission without undergrad-
uate deficiencies may nevertheless be
required to take specificd undergraduate and
introductory level graduate courses. Such
courses count towards a master’s degree.

To satisfy the requirement for the degree
Master of Science, students must cormplete
a total of 36 units and hold an overall B
grade in all graduate courses. Students must
take all four of the required core courses and
at least two ol the basic core courses, The

knowledge in all basic core courses is
required, thus all these courses are required
only when such knowledge can not be
proven. Computational proficiency is
expected.

Swdents may elect research and a thesis
(12 units). An oral defense ot the thesis is
held atter the typed written thesis has been
submitied. A grade of A or B is required.
Students not electing to write a thesis inay
elect to take from 3 10 6 units of guided
studies (CME71, CME72) with submission
of a written report. Electives can be selected
from the existing courses.

Main Courses for the M5 degree:

Buasic Core Courses Unigs

CM 731 Chemical Foundatiot tor

Bivintornutics 2

Biolomicul Foundution tor

Bicintormatics

MA 5414 Stringology: Mathemurics of String
Cornparisons in Contputational Biology 4

CM 3714 Moleculur Modeling and Simulagion 4

M 752

et

Required Core Courses Units
UM 753
M 754
M 755

Biointurmatics I Sequence Analysis 3
Biownfurmanes 11 Prowin Strociue 3
Bwintormesies HE: Functional

Prediction 3
UM 7536 Chemomnformigios

GRADUATE COURSES

CM 751 Chemical Foundation for
Bioinformatics 2 3

fas

An intensive review of those aspects of
organic chemistry and biochemistry neces-
sary 1o begin research in bioinformatios and
wrenter graduate courses in biokogy. Covalent
bonding, quantum mecbameal basis of bond
formation. threc-dimensional structure of
molecules, reaclion mechanisms. catalysis.
polymers, enzymes, thermodynamic and
kinctic foundations, metabolic pathwiys.
sequence and structure of macromaolecules,
This course makes extensive use of computer
approaches to convey the essential compu-
tational and visual nature of material to be
covered. Prereguisites: CMTO2, weneral
cheniistry, geneval plivsics, emganic ol iy
and caleufus.



CM 752 Biological Foundation for
Bioinformatics 250408

Anintensive review of those aspects of bio-
chemisiry, molecular biology and cell biol-
ogy necessary to begin research in
bioinformatics and to enter graduaie courses
n biology. Areas covered include cell strue-
ture. intraccllular sorting. eellular signaling
(receptors), Cytoskelton, cell cyeie. [DNA
replication, transcription and translation.
This course makes extensive use of computer
approaches to convey the essential compu-
tationat and visual nature of the nuaterial to
he covered. Prerequisites: CMI02, generad
chemistry, generad phivsics, organic cheni-
istry, calcondus or instractor’s permission,

CM 753 Bioinformatics I: Sequence
Analysis TRARN VIR

Computer representations of pucleic acid
and protein scquences, pairwise and nuli-
ple aligmnent methods, avanlable databases
of nucleic acid and protein sequences, data-
buse scurch methods. scoring functions for
assessment of alignments, nucleic acid to
protein sequence translation and codon
LsOSe, genomic organization and gene strug-
ture in prokaryotes and cukaryotes, introns
and exons, prediction of open reading irames,
alternative splicing, existing databases of
mRNAL DNA protein and genomic mior-
imation. Anoverview of avadlable prograns
and of resources on the web. Lab is an inte-
gral part of this course.

CM 754 Bioinformatics I1: Protein
Struclure fa: 203

Protein folding representations. dittabases of
protein folding classes, secondary stiucture
prediction. tertiary structure prediction via
computer folding experiments threading,

ard homology model building, prediction of

pust translation modification sites, active
and binding sites in profeins, representy-
tions of contiguous and non-contiguous epi-
topes on protein surfaces at the sequence
level. representutions of funciional miotifs of
the three dimensional and at the sequence
ievel. Lab is an integral part of this course.
Prevequisiter CM 733,

INFORMATICS IH CHEMISTRY AMD BiOLOGY PROGRAM

CM 755 Bioinformatics I1I: Functional
Prediction f0:2:00:3

Functional classifications of proteins. pre-
chiction of function from sequence and strac-
ture, Orthodozs and parlogs, representations
of bivlogicul pathways, available systems for
the analysis of whele genomes and for
human-assisted and automatic functional
prediction. Lab i an integral part of this
course, Prereguistie: CM 754,
CM 756 Chemoinformatics  /7:2:40:3
Review of Database Theory, Chemicul
Structure Representation: connection tables,
line notations. structure diagrams,
Representations of Chemical Reactions,
Structure magipulation: Graph Theory,
Stucture Analysis: ring perception. structurz
{ingerprinis, syvmnetry perceeption,
Molecular Modeling Aleorithims. Genelie
Algorithms, Simulated Annealing. QSAR
historical approaches, Structural Search of
Chemical Databases, Commercial Chenvical
Information Databases, Combinatonal
Chemistry and diversity assessment.

CM 757 Special Topics in Informaties in
Chemical and Biological Sciences
Prescntation af intervals of various advanced
or specialized topics in chemo- or bioinfor-
matics.

CAI738/9 Guided Studies in Informatics
in Chemical and Biological Sciences
as arrenived

UM 760 Research in Informatics in
{ hemi-al and Biological Sciences
as crrarged

Originad researe! . vhich seres as basis for
master’s degree. Mominan rescarch regis-
trabion requirements for the masier’s thesis:
2 units. Registration for research required
cach scimester consceutively until students
have completed adeqguate reseirch projects
angd acceptable theses and have passed
reguired oral examinations. Research cred-
its registered Tor cach senester readistically
reflect time devoted to rescarch. Prevegisites

e MS candidetes: degree statis i coni-

sent of graduate adviser and thesis divecror.

CM 5714 Molecular Modeling and
Simulation Anddrd

Intradoces students o principles and appli-
cations of inodern miolecular imsodeling and
sitnulations methods. using cominercially
availubie software packages on powerful
computer workstations. Aleorithims for visu-
alization and prediction of structural and
physical properties of molecules and mwole-
cular aggregates are taught, based on the
principles of quantum, classical and statis-
tical mechanics, which will be reviewed in
o mathematically simplificd torm. The
accompanying labomtory part focuses on
acquiring practead skills in application of
commercial sofiware packages wllustrative
problems in physical chemistiyv. chemical
enginecring, biclogy and medicine.
Preveguisites: completion of core under-
greadicte conrses i madiengtics cned science
tgrade CorbentertinCM. CH ME EE (S,
PH. CE or equivalent.

MA 5414 Stringology: Mathematics of
String Comparisons in Computational
Biology 3dAkd

Adddresses basic combinmorial problems of
string maipulation - string maiching. string
editing. string distanice computadions, aris-
ing fromi arcas of lext processing. comp-
tational biology and genonues. Classical,
micderi and entirely new approuches o these
problems will be presented with all neces-
sury mathematical and computer scienee
backerounds, Emphasis s on practical and
cflective algonthm mplementations.



INFORMATION SYSTEMS ENGINEERING

Director: Robert Flym
Administrative DHrector: LaVerne Clark

The Information Systems Engineenng (ISE)
Executive Degree Program s designed for
professionals who want to be leaders in
duesigning, developing and running today
information systems using the latest sofowuare
tools and methodologices.

The program provides rngorous training
i computer svicnee, management and elec-
trical engineering with an emphasis on the
field of information systems engineering.

Much of the inlrastructure ts in place for
today’™s enterprise information systems.
[ncompatshie software and protocols, how-
ever, often separate applications on aet-
worked svstems, In g Web-based world.
information systems designers need core
skills in understanding muchine organiza-
tion, operating systems and networking.
They need enahling traimng in software
enginecring. databases and groupware. They
need 1o understand the role of middleware
and the role of munagement.

It is important 10 understand not just how
10 design software systems but how o lead
the efforts of people who will accomplish
the design. The viability of solutions and
understanding the associated humman inter-
face issues are pot Juxunies any more,

Students selected o participaie o the
program are experienced working protes-
sionals i computing or elecommunics-
tions with two or more years of working
CxXperience.

Polytechnic University started this Master
of Science program in 1987 as a joint effort
between the Departiment of Computer and
Information Sciences and New York State’s
Center for Advanced Technology in
Tedecommunications {CATTY It iv a rigor-
ous two-year, four-semester program con-
sisting of 13 courses and an independent
project,
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PROGRAM

The program is given in an executive
format where classes meet every other week-
end for two full days, Friday and Saturday.
at Polytechnic’s Westchester Graduate
Center in Hawthorne, New York. Breakfast,
lunch and cotfec breaks arc provided. All
classes are videotaped with the lapes made
available for viewing either at home or on
campus.

An all-mnclusive fee covers tuition, fees,
textbooks and other educational material,
meals on class days and access o videolape
of classes and lectures.

ADMISSION REQUIREMENTS
AND APPLICATION
INFORMATION

Admission o the program requires a bac-
calaureate degree with a superior under-
graduate academic record and a
demonstrated tamiliarity with and expo-
sure to the issues associated with the devel-
opment of complex information sysiems.
Applicants must have two years of relevant
work experience in the ficid of computing
and/or telccommunications.

Applications are accepted throughout
the year. but admission is for the fall semes-
ters only. Admission s contingent on an
interview with the program director or
designee. Becavse enrollment is himited,
early application is strongly recommended.

DEGREE REQUIREMENTS AND
CURRICULUM

The general requirements for a Master of
Science, stated elsewhere in this catalog,
apply to this program, The curmiculum con-
sists of 13 courses, including two half
courses totaling 36 credits plus an inde-
pendent research project. which must be
completed in the second year of the pro-
eram. The courses consttuting the cur-
riculum appear below:

FALL

First Semester

CS 60 Software Engineering

CS 613 Compuier Architeciure

MG a5y Muonagement Process & Begison Making

SPRING

Second Semester

CS 60K Datshases

EE 536 Principles of Conununications Networks

MG 691 Leadership, Motivation &
Communication,

FALL

Third Semcster

C5 684 Network Protocals

CS 69 Groupwarse

Two of the following four half-semester
courses:
S vid
CS 41y
MG G
MG 695

Usability Engineering

Selected Topics in Inlormation Systems
Project Management

Evoroimics tor Business Decisions

SPRING

Fourth Semester

CS 623 QOperating Syskems

CS 682 Network Management & Security

CS 699 [Inteprated Development Enviraniments

A project course CS 996 is aiso required for
the degrec. The project is typically begun
afler the second semester and completed at
the end of the fourth semester. The project
is generally conducted in cooperation with
the student’s employer. Its goal 18 to integrate
the techniques and the tools of the program
in ways that reward the student and the
employer.



THE FOLLOWING COURSES ARE
OFFERED AS PART OF THE
INFORMATION SYSTEMS
ENGINEERING PROGRAM:

CS 6% Groupware 2V50:0:3
Groupware is middleware that is designed
to allow many people to work together. Tt
often incorporates business processes with
communications in order to support the
policies of enterprises. [n dealing with the
general issue of group software. one can
address the objects of collaboration and
sharing. Thus. one may include here a dis-
cussion of multimedia interfaces, comniu-
nications, information sharing and object
technologies. Prerequisite: regular gradie-
Lite steiies.

CS 691
Environment

Integrated Development
26:0:0:3

This course includes methodologies for
systematically developing distributed and
centralized information systems. Both two-
and three-tier systems are discussed.
Relevant standards. such as CORBA. Active
X. OpenDoc and Web-based tools may be
covered. The relationship of the standands
and 1onls o the design and the software
architecture are considered. Prereguisite:
regular graduate status.

INFORMATION SYSTEMS ENGINEERING PROGRAM

CS 914 Usability Engincering 24:0.0: 1%

The World Wide Web is both a network and
a human interface. The uscfulness of the
interfuee itpresents can be measured. This
course presents the role ol cognitive psy-
chology in computer interface design. It
combinecs both human tactors and cngin-
cering tools in its approach to effective
interface design and usability.

For additional course descriptions. also see
the sections “Computer and [nformation
Science.” “Llectrical Engineering™ and
“Management”™ in this catalog,

MG 690 Management Process and
Decision Making 24:0:00 18

[ntroduction 1o issues und coneepts in orga-
mzational and administrative behavior with
an emphasis on continually changing orga-
nizations in the intormation sectors.
Munagenient processes for flexible and
innovative information businesses. The evo-
jution of technology-intensive industrics
and information business organizations,
The role of information technology in the
growth ot the modern tirm. Human resource
management and orpanization development
in information-intensive firms.

MG 691 Leadersbip, Motivation and
Communication 24h0:3

Organizational and individual behavior.
Managing technical professionals, Teams,
communication and group decision making.
f.cadership. Conflict and negotiation.
Organizational development and culture.
Managing change and creating innovative
environments,
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INTERDISCIPLINARY STUDIES IN
ENGINEERING PROGRAM

GOALS AND OBJECTIVES

The program Interdisciplinary Studies in
Engineering leads to the Master of
Enginecring Degree. It is intended for stu-
dents seeking in-depth knowledge in fields
requining courses from multiple disciplines,
especially disciplines taught by different
academic departments. The degree meets the
needs of many companies secking profes-
sionals who must integrate knowledge trom
different fields and create new knowledge
through research at the interface of differ-
ent fields.

REQUIRENMENTS

To obtain the degree, students nust sutis-
factorily complete a total of thirty-six units
in graduate courses with a capstone cxpe-
rience and at least one fifteen unit graduate
advanced certificale in an engineering
department or in the Computer and
Information Scicnce Department.

This is the first such graduate intesdisci-
plinary program at Polytechnic University
or in the New York City Metropolitan Area.
The advanced certiticates and courses
reyuired already exist at the university; new
ones will be ercated and approved as the pro-
gram evolves to meet the needs of students
and indusiry.

Admission 1o the prograin requires a
bachelor's degree from an accredited insti-
tution, with a superior academic record and
completion of all prerequisite courses.
Applicants who are otherwise sufticiently
prepared tor admission may nevertheless be
required 1o take specific undergraduate and
introductory level graduate courses. Such
grachuate courses may count towards the
master’s degree. depending on the practice
of the department offering the advanced
certificate.

8%

To administer this interdisciplinary pro-
gram, each academic department will assign
an adviser (ore morc than one if needed as
the program grows}. These advisers will
forn an advisory teamn to evaluate applicants
for admission to the program. Based upon
a student’s section of the first centificate, an
adviser from the appropriate department
will become the student’s adviser. Advisery
will help students sclect appropriate courses
and determine their progress.

To satisfy the requirements for the Master
of Engincering degree, students must com-
plete a total of 30 units of courses, as
described below, and maintain a B average
for each certificate.

L. Certificate | {required): a i5-unit
advanced certificate in any enginecring
department or in the Department of
Computer and Information Science.

2. Additional courses agreed upon by the
student and adviser to total 36 units, One or
mote courses In Management are generaily
encouraged. A student may also choose 10
complete a second certificate as part of
these additional courses.

The majority of the 36 units must be from
enginecring disciplines and the first
advanced certificate included in the depree
must be from one of the advanced certifi-
cates listed below. Prospective students must
specify the first advanced certificate as part
of the application process.

There is no option for a thesis in this
degree program. An average of B is required
in all graduate courses taken at Polytechnic
for graduate credit,

No more than 9 of the 36 units may be
transferred as part of this degree, based
upon prior work at other acceptable insti-
tutions in subject matter relevant to this
degree. A maximum of 3 (ransfer units may
be applied toward cach certificate. and up
to 6 units may be applied toward the addi-
tional courses outside of a certificate pro-
gram described in No. 2 above.

The degree shall include a capstone expe-
rence in one of the following ways: {a) a
capstone course within at least one of the
advanced certificates included in the degree:
(b} a for-credit internship that builds on the
program of study within the degree und is
monitored by a faculty adviser®: or {¢) an
advanced design course that builds on the
program of study and is explicitly designated
by the adviser as the capstone course for the
student’s program of study. Where feasible,
Poly will designate in the University cata-
log a capstone course within each of the
advanced certificates. It will generally be a
laboratory or design project course or
include a major design project. Where this
1 not done ¢{b) or {c) wiil he the preferred
maode of completing the degree.

= There is a peneral requirement for an intern expe-
rience ax purt of the Master of Science or Master of
Engineering degree ol Polvtechnic, See “Academic
Policies and (egree Requiventenss” in this cataleog.



ENGINEERING AIWANCED
CERTIFICATES

Examples of engineering advanced certifi-
cates currently available for the first cer-
tificate from Polytechnic’s departments
include the following:

Department of Civil Engineering
+ Executive Construction Management
» Traffic Engineering

Department of Computer Science and
Information Science
= Software Engineering

Department of Electrical and Computer

Engineering

»  Wireless Communication

* Image Processing™*

= Coemputer Enginecring##

«  Telecommunications Network
Management™*

Department of Mechanical, Aerospace and

Manufacturing Engincering

+ Achieving World Class Quality

= Industrial Engincering

«  Manufacturing Engineering and
Production Science

+  Manufacturing Excellence by Design:
Haolistic Approach

A second advanced certificate {optional)
may be selected from amnong the lirst group
or may includc:

Depurtment of Civil Engineering

*  Huzardous Waste Management

* Transportation Planning

» Transportation Management and
Geonomies

Department of Electrical and Computer

Engincering

+ Telecommunications Network
Management

INTERDISCIPLINARY STUDIES IN ENGINEERING PROGRAM

Department of Humanities and Social
Sciences

* [ovironment-Behavior Study

= Techmcal Comtnunications

Department of Management

+ Construction Management

* Financial Engineering

» Human Resources

= Organizational Behavior

» Technology Management

¢ Telecornmunications Management

*FEPecding New Yok Stave approval,

In addition, some departiments ofler specific
“course sequences” that may appropriately
be applied toward the Master of Engineering
prograin.

WIRELESS INNOVATION

Below is a selection of courses—currently
offered in exceutive formal and locused on
wircless innovation—that fullilis require-
ments for a Certificate in Wircless
Communications and for the degree Master
of Engincering in [nterdisciplinary Studies
in Engineering.

EL 630 Probabilicy

EI. 501 Wircless Personal Communication
Systems

El. a{11 Principles of Digital Communications:
Modulalion & Coding

CS 4915 Mobile Computing

El. 536 Principles of Comntunication
Networks

EL 430 Wireless Intormation Networks Lab

El. &2 Wircless Communications: Channel
Muodeling & Coding

5 o8t Information. Privacy & Sccurity

Wircless Innovation Capsione Project

Choose 9 credits of electives in management,
computer science or clectrical and com-
puter engineering from among the follow-
ing:

MG 867 Technology Strategy

MG 607 Marketing

MG 783 New Frontiers in Electronic Business

MGOXX  Management & Innovation o
Wircless e-Commerce

S 6§82 Network Management & Security

EL 64 Wircless & Mobhile Nerworking
Protocols

EL 675 Radio Propagation for Wircless
Systems

EL 775 Antenna Theory: Antennas & Arrays

for Wireless Communications
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INTRODUCTORY DESIGN AND SCIENCE

The Introductory Design and Science Core
Program incorporates the former General
Engineering, Introductory Physics and
Introductory Chemistry Programs.,

Engineering is a wide-ranging field of
many diseiplines with the common objec-
tive to apply science and technology towand
the betterment of humanity. Although
today’s challenges are new as a result of
rapidly changing technology, the basic study
of engineering remains focused on appli-
cation of the basic laws of nature. The real-
ization that the work of the engineer touches
all aspects of society has broadened the
pursuit now to include political, social and
human considerations as well as the ability
to communicate one’s ideas. With these
things in mind, the goal of EG 1004
Intreduction to Engineering and Design is
to intreduce students to engineering through
a hands-on experiential leaming process.

Chemistry concerns the knowledge of
the structures. properties and reactions of
matter and evolving theories to explain
observations. predict chemical behavior
and suggest expenments. Undergraduate
students are mtreduced to this basic sei-
ence in CM 1004 General Chemistry for
Engineers.

Physics is the basic science of the natural
world—Lhe science of matier, energy and
mution. Ii is indispensable for any engin-
eering or scientific career. Most under-
eraduate studems are required 1o take a
sequence of two caleulus-based courses in
physics, PH 1004 Intruductory Physics 1 and
PH 2004 Introductory Physics 11
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CORE PROGRAM

UNDERGRADUATE COURSES

"M 1004 General Chemistr.y for
Engineers 3:2:1:4

A one-semester introductory course in gen-
eral chemistry. Chemical equations, stol-
chiometry, thermodynamics, gases, utomic
and molecular structure, perindic table.
chemical bonding, states of matter, chem-
ical equilibrium. organic. inorganic and
pelymeric materials, electrochemistry.

EG 1004 Introduction to Engineering
and Design I:3:2:4

An introduction to selected aspects of the
history, philosophy., methodoelogy. tools.
and contemporary 10pics in engineering.
Basic engineering cxperimentation and
duta analysis. Team design project. Analysis
and presentation of engineering data and
designs.

PH 1004 Introductory Physics I
Lol b4

Firsi of two introductory courses in general
physics. One-dimensional motions. Vectors
and two-dimensiomal motions. Newton™s
laws of motion. Conservation of energy
and momentum. Rotational motions,
Gravity. Statics and elasticity. Fluids.
Oscillations, Heat and the laws of thermao-
dvnamics. Prereguisite: MA 1022, Co-req-
uisite: MA 1112,

PH 2004 Introductory Physics 11

A fed
Second of two introductory courses in gen-
cral physics. Electric forces and ficlds,
Electric potentiul and capacitance. Electric
current. Mapnetic torces and tields.
Faraday™s law and inductance. Maxwell's
equations. Mechanical and electromagnetic
waves. Geontetrical optics. Interference
and diffraction. Prerequisites: PH 104,
MA 1122,

Discontinued Courses (Last
regular offering in fall 2001)

PH 109 Waves, Optics and Thermo-
dynamics 30403

Water, sound and radio waves. Retlection.
scattering and absorption. Standing waves
and spectra. Superposition: diffraction and
beats. Geometrical optics. Applications of
temperature,  heat  and  entropy.
Prevequisites: PH 108, MA 107, Co-reg-
uisites: PH 19 and preferabiv MA IR or
MA 109,

PH 119 Physics Laboratory for PH 109
0. 1)

Principles of measurement in acoustic and
optical experiments. Lab fee required.
Prereguisite: PH 18 Co-requisite:
stitdlenys who register for PH 119 st co-
register for PH 109 unfess excused it writ-
ing by direcror of the Intradictory Phyvsics
Program. If students withdraw from one,
they must withdraw from the other.



LIBERAL STUDIES PROGRAM

Director: Harold B Sjursen

UNDERGRADUATE PROGRAMS

Acadentic Adviser: Bethany Saltman

Liberal Studies is an interdisciplinary lib-
cral arts degree that emphasizes the place
of technology in world civilization and pro-
vides students interested in science and
technology to pursue a practical degree pro-
eram with greater breadth and flexibility
than is possible in an enginecring degree.
Working closely with academic advisers,
students develop majors or concentrations
that reflect their interests and career goals.
The core of the Liberal Studies Progran is
aseries of seminars that look at technology
from difterent perspectives—history. the
s, cultoral studies, politics, philosophy and
hteratuze. Students focus on a concentration
of their choice and combine traditionat lib-
crals arts learning with technologically
focused carcer education.

The BS in Liberal Studies degrec is
offercd by the Departiment of Humanities
and Social Sciences. Al students must com-
plete an interdiscipiinary hiberal arts major
which includes a core concentration in one
of the lollowing focus arcas:

« History

+ History of Technology and Science
» Literature

« Philosophy

» Psychology

All students can choose, with the consulta-
tion of an acudemic adviser, a second major
or professional concentration in alimost any
freld represented in the entire Polytechnic
curriculom. In addition to the above areas
it is posstble to concentrate in the follow-
ing areas of study:

+ Behavioral Science

+ Digital Media Studics

« Education

= Information Design

= [nterdisciplinary Physics

o Imernational & Gilobal Studies

+ lLegal and Political Suudies

e “Technical & Professional Commuanication
Urban Studies

For mort information, please call the Liberal
Studies Office at 7TE260-3135 or send -
mail fo philtech @ poly.eduy.

GOALS AND OBJIECTEIVES

The objectives of the Liberal Studics

Program are 1y

¢  Foster literacy verarding science and
technology in their social. culturad and
historical settings

+  Produce broadly cducated citizens ready
to assumie leadership positions i a weh-
nologically driven world

+ Provide practical education {or non-
engineering students that will lead to
incatngful and rewardine carcers

DEGREE REQUIREAENTS
All candidates for a BS in Liberal Sundies
are required to complete the Liberal Arts
Core Courses (52 credits), the Interdisei-
phinary Liberal Arts major (36 credits com-
prising O focus courses and three seminars)
and acklitional courses (o total 128 eredits.

Sceond majors and professional con-
centrattons {40 eredits) may be developed
by students in consultation with a program
academic adviser.

A description ol second najors is avail-
able from the program academie adviser.

Liberal Arts Core Program Courses

Course No. Course Title Credits
BN IO 1034 Woiting & she Humanities 3 4
EN204 Writing & the Huoanilies 1) 4
H1 214 Aain Themes in Cantemporans
Workd Histor 4
Laberal Ans Llectives 8
Achvanced Laberal Ans Llective 4
CSITM Inlres, Loy Proecimumineg & Problem
Selving A
MA T Muatheneics For Liberal Suwlics -
Nawural Science Segquence (ML PHL
LS o anhers s appaoved b idvisery 8
LA 4 Tronduction v the Histors &
Phulosophy of Tevhnologs N
L2y Compers, Fedhnolosy & Yalues 4
LA N4 Technokory & e Human Concliion 4
Caberiad Sushes Tocos Cowrses i the
arca of pronars concenteation fils
approved by adusen 24
Liberal Swiclics Seminars 12
Professioval concentration or free
vlectives N}
TOTAL 24

THE BS/MS ACCELERATED
HONORS PROGRAM

The Liberal Studies Program. i conjunc-
tion with the Department of Manugeiment.
offers an honors program for exceptional
first year or advanced undergraduate stu-
dents, Through this program a student can
earn o Bachelor of Science in Liberal
Studies—with a concentration in hehav-
1oral sciences  and a Masters of Scienee
in Organizational Behavior i foar (o fise
VLS.

This aceelerated progeran allows under-
graduae liberal studies majors concentrat-
ing in behavioral sciences o apply lor
admission 1o the graduate Organization
Behavior Program during their junior vear
for entry intheir serior year. and (o be goar-
anteed admission if they have met the pro-
gram’s academic and  grade-point
reguirernents,

The geeclerated program aflows students
W use up o 9 eredits of organizational
behavior graduate courses in fulbiflment of
liheral studies degree requiremenis,

Minimum Adnrissions Requirements
To be cligible for this progran. high school
students must meet the following criter
* A minimum of 3.4 GPA

« A mmmimum of 1200 SAT

Polytechnic undergraduates must meet the
tollowing criteria to be enrolled into the
grduate Qrganizanonal Behayior Program
» Aminimun of 34 GPA (honors status)

Studlents in this program must maintain o 24
GPA throughout their academic career. In
any semester when the cumulative drops
below 34 the student may be dropped from
the program or placed on probationory sia-
tus.

Current Degree Requirements
Requireiments for ithe BS 1 Liberal Studies:

Generyd Education 32
Interdisciplinary Liberal Arts 36
Behavioral Science Spectahization 163
Tonal Credits: 2%
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LIBERAL STUDIES PROGRAM

Requirernents for the MS in Organizational
Behavior

Core Courses 9
Area of Concentration 18
Free Electives 8]
Research Project 3
Total Units: 36

The progrum is offered in Brooklyn only
and limited 0 15 incoming students per
semester,

Stadents whe meet all of the course and
GPA requirements will be formally admit-
ted to the MS m Organizational Behavior
Program in the Departient of Management
at the end of their junior vear,

UNDERGRADUATE COURSES

All liberal studies courses are required for
students m the Liberal Studies Program, LA
134, LA 1024 and LA 2014 can not be
applied toward a humanities or social
SCECRCE COUTSS I'qu!ii'{.‘l'ilt.‘i'll.

LA 1014 Introductiun to the History and
Philosophy of Technology £:0:004

Introduces students 1o important issues, his-
torical and contemporary. related to tech-
nology from a varlety of social. political and
philosophical viewpoints. Course serves as
a foundation for the interdisciplinary
approach of 1be Liberal Studics Program.

LA 1024 Computers, Technology and
Values 44004
Introductory examination of the soctal, cul-
tural and political impact of networked

computers in the coptemporary wordd,

LA 2014 Technulogy and the Human
Condition 4. 4:0:4

A consideration of the impact of technology

on ordinary experience. The influence of

technology on the growth and development
of children. on the expectations of older
individuals and the quality of Tife in general,
Course draws on the litersture of sociology.
anthropology. psychology and biclogy.,
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HUMANITIES AND SOCIAL
SCIENCES COURSES

Head of Department of Humanities and
Social Sciences: Harold P. Sjursen

A minimom of $ix courses/24 credits in

humanitics and social sciences disciplines

are required 1 all undergraduate programs

tor gradustion. These courses must be dis-

tributed to cover several aress, including

comimunications skills, and breadth and

depth of exposure w selected disciplines

within the humanitics and social sciences.
Courses used to meet the above require-

ment carry the following prefixes:

AH An History

AN Anthropology

EC Economics

EN  English/Literature

HI History

MU Music

PI. Philosophy

PS  Psychology

Courses that carry the following prefixes
may not be used to fulfill the requirement:
[.LA Liberal Ans

LW Law

TC Technical Comniunications

All humamitics and social science courses
used to fulfiil the graduation requirement

are organized according to principles of

breadth and depth into three categories:

[. Level T Basie Courses required of all
students

2. Level Il Elective Courses

3. Level I1I Elective Courses

“To tulfill the general education requirement,

students must complete the following:

+ Three basic courses (EN 1014 or EN
1034, and EXN 1204 and HI 2104, taken
in this order)

+ Twao Level I Elective Courses

+ One Level 111 Elective Course cognate
with at feast one Level [F Course {ie.,
which has a Level II Elective Coursc as
4 prerequisite}

UNDERGRADUATE COURSES

ART HISTORY ELECTIVES

The Art History clectives are divided into
two levels: Introductory (2000-levely and
Advanced (3000-levely. The fourth-credit
hour for all Ant History courses take the
form of an increased commumnmcation com-
ponent: at least four graded wriling assign-
ments, regular informal writing and
individual or group presentations. All Ant
History electives have a final exam.

AH 2114 Introduction to Art History
40004

An introduction to Western Art in different
historical periods. with a focus on pre-
twentieth century art. Objectives: to saum-
ple important periods and themes in
European art history, from Archaie Greece
to the present: and enhance cultural. social
and aesthetic understanding through inten-
sive engagement with a variety of visual
forms in different historical periods.
Prerequisite: EN 1204, ABET competen-
cles: g, .

AH 2124 Modern Art 4:0:0:4
Western an from he late 19th century to Lhe
present. Objectives: to sample imponant
periods and themes in modern art; and
enhance cultural. social and aesthetic under-
standing through intensive engagement
with 2 variety of visual forms in different
historical periods. Prerequisite: EN 1204,
ABET competencies: g, h.

i
. AH 3114 Studies in National Traditions
- in the Visual Aris

$:0:0:4

Study of a particular national tradition or
several related national traditions in the
visual ants. Objectives: to study the emer-
gence of a national traditional within the
visual arts; and ecnhance cultural, social
and aesthetic understanding through inten-
sive engagement with a variety of visual
forms in diftercat historical periods.
FPrerequisite: one 2000-fevel AH course.
ABET compeiencies: g, h.
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AH 3124 Special Topics in Art History
4:0:0:4

TFcus on a speciai topic in the history of art.
May be repeated for credit for different
topics. Objectives: To study a particular
aspect of art history and enhance culiural,
social and acsthetic understanding through
intensive engagement with a varicty of
visual forms in different historical periods,
Prerequisite: one 2000-level AH course,
ABET competencies! g, h.

ECONOMICS ELECTIVES
EC 2504 Basic Economics 4:0:0:4
An mtroduction to the field of economics.
Covering both micro- and macro-econoin-
ics. it includes such concepts and spectific
arcas of study as supply and demand,
income distribution, national output, money
and banking, fiscal and monetary policy and
international trade. In general, the course
introduces the way economists approach
economic questions by focusing on five
incrrelated economic areas: { 1) economic
theory and methodology: (2) the sources
and reliability of cconomic data; (3} eco-
nomic institutions, such as the Federal
Reserve or the IMF: (4) the role of gov-
ernment in the economy: and (3) the his-
torical conlexts of contemporary economic
questions.

EC 2514 Microcconomics 4:0:0:4
An advanced course m microeconomics,
Theory is presented in ali its clegance along
with a varicty of illustrative applications.
Designed for students concentrating in eco-
nomics or management, those intending
10 20 on 1o graduate programs in econom-
ics or business admimstration and others
interested 1n the field of economics.
Prervequisite: EC 2504,

EC 2524 Managerial Microcconomics
4:0:0:4

An advanced course in microcconomics
tor students with appropriate mathematical
background. This course presents micro-
economic analysis and its application to
business decision making. Fundamentals of
the Theory of the Firm, the Theory ot the
Consurner and market structure and comn-
petition are presented, including both the-
oretical models and quantitative analysis
techniques. Advanced topics in information
asymmetries and externalities dare presented.
Prerequisite, required for students in the
Technology and Information Management
Program; MA 1112; does not satisfy gen-
eral education requirements in Humanities
and Social Sciences.

EC 2534 Macroeconomics 4:0:0:4
An advanced course in macroeconemics.
Presents macroceonomic theory and applics
it to the US nwacro-economy in the post-
World War 1T period. Course focuses on
macrocconomic phenomena and macro-
economic problems. including unemploy-
ment, inflation and recessions, Tt pays special
attention to the role of government in this
area. Finally. it iniroduces economic dala and
their inherent problems. Designed for stu-
dents concentrating in ¢conomics or man-
agement, those intending to go on to
graduate progrims in economics or business
administration and others interested in the
tield of cconomics. Prereguisite: £C 2504,
EC 3254 Economic 1ssues 4:0:0:4
Building on the foundation provided in the
introductory course in ecehnomics, course
examines a number of contemporary eco-
nomic issues in greater depth, The specific
issucs studied vary and depend on student
interests. professor's mterests and the avail-
ability of appropriate reading material.
Occasionally a text is used. although usu-
ally reading material lrom a variety of
sources 1s assigned. 1ssues focused on
include: government regulation of safety,
regulation and testing of pharmaceutical
drugs by the FDA: potential use of the
market for organ transplants: alternative
tux proposals; and social security “reforms.”
NSAFTA, racial and sexual discrinination
and allemative medical ptans. Prereguisite:
EC 23504

LIBERAL STUDIES PROGRAM

EC 3264 American Economy: Boom and
Bust 4:0:0:4

An advanced macroecononmic course that
examinces the nature of the tluctuations in
aggregate cconomic activity—the so-called
business cycle—tbat have characterized
capitalist growih in general and the
American economy in particular, Course
focuses on the period since 1973, In doing
so, it studies the changing features of the
American cconomy since then and the
problems that have accompanied these
changes, such as unempioyment, inflation,
recessions, budgetary slowdown that char-
acterized this period. Within this context,
wuch time s spent in careful analysis of
government’s role in the economy. in par-
ticular. the role of the Federal Reserve. but
also the impact of the fiscal policy of the
lederal government on mMacroeconomic sta-
bility. Prerequisite: EC 2504.

ENGLISH/LITERATURE
ELECTIYES

The English/Literature offenings are divided
into two levels: Introductory (2000-1level)
and Advanced {3000-lcvel ).

The fourth credit hour for all Literature
courses takes the form of an increased com-
munication component {at least four graded
writing assignments, regular informal writ-
ing and individual or group presentations)
and an intercultural/interdisciplinary com-
ponent. For example, in a Shakespeare sur-
vey course. the intercultural/inter-
disciplinary component might be readings
in Renaissance philosophy. history, or art
history. [n an American literature survey
course, this component might be readings
in American and European political history.
[n a genre course such as Poetry, other
forms of cultural expression such as paint-
ing or nonfiction prose may be considered
when appropriate, or the instructor may
choose to include poetry trom a range of
national Ieratures. Al literature courses
include a final exam or final project.

Introductory Litcrature Courses
The introductory literature courses are
designed to introduce students to intensive
reading and research in either a particular
literary genre or in survey courses,
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Genre Courses (2000-1evel}
Prevequisiter BN 1204
ENZII4 Poery

EXN 2124 The Nowel

BN 23 Drama

ENZ214E The Shon Swry

BN 2054 The Nonedla

EN I Sowence Fiction

Survey Courses (2004 level
Prercyuisite: EN 1204
EN2214 World Literature

EN 2224 Englsh Literature

EN 2234 Amencon Laterature
EN 2443 Shakespeare

Advenced Laterature Courses: €3000 evel),
Prercquisite: one 2000-level EN course.
Advanced Studies courses arc designed to
allow students to cxplore at a more
advanced level specific cultural. acsthetic,
and historical questions through { 1) read-
ing and writing about literary texts from
specific national and cultural raditions or
{2y exploring the interrelations between li-
erary expression and other forms of cultural,
social and political discourse. May be
repeited for eredit. provided that the topic
difters.

EN3LIY Advanced Studies in World Literature
EN3I24 Advanced Stadies in English [ieratpre
El 313 Advaneed Swdics in Aamencan Dideralure
EX 3214 Gender wnd Lilerawre

EN 322 Adedio Sudies

EMN 323 Scence. Technobopy and Literature
B 344 Lteratwe and the Ans

BN 3254 Special Topics in Literatore

BASIC ENGLISH/LITERATURE
COURSES

EN 1080 Reading and Writing in English
as a Second Language G:0:0:6)

Taught at the high intermediate level.
Students will learn o develop gramimatical
control 10 writing. improve their compre-
hension of coliege-level texts. practice 1n lis-
tening and speaking and expand their
tanguage skills for academic and protes-
sional purposes. Prereguisite: placenent
EXURURATTON,

EN 109¢ Introductory Composition
6:0:0:0

An intensive course in reading compre-
hension and composttion skills for native
speakers of English who have not been
adequately prepared for college composi-
tion. Emphasis is on development of con-
trol over standard written English and
fluency in writing. Prerequisite: placement
exeamination.
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EN 1014 Writing and the Humanities I
40004

An introduction 1o the humanities and o
cffective techniques of college-level writ-
ing. The course exarmines basic concepts,
forms and techniques of philosophy, un
and literature. with einphases on fluency,
precision and imaginative use ot source
materials in writing. Prerequisite: place-
HIERT eXamiation.

EN 1034 Writing and the Humanities [
{English as a Second Language) +:0:0:4

Introduction to the humanites and o effec-
tive technigques of college-level writing
designed tor students for whosn English is
a second language. This course examines
basic concepts. forms and techniques of
philosophy. art and Iiterature. with
emphases on fluency, gramimar, syntax,
precision and imaginative use of source
materials in writing. Prerequisite: pluce-
ment exanination,

EN 1204 Writing and the Humanities 11
4:0:0:4

An introduction to the hwmanitics and 10
advanced techpigues in writing, Thematic
emphasis on change and continuity in the
humanities is presented. as well as an explo-
ration of the interrelationship of the human-
istic disciplines through study of great
words of art. philosophy. literature and. 1n
some scetions, music. Advanced work is
given to stylistie oplions and more complex
forms ol writing. including the longer crit-
ical study, formal report and rescarch paper.
In some cases, this course may be pre-
sented as an introduction to literature,
Prerequisite: EN 1014 or EN 1034 or
cchvanced placement.

GENRE COURSES

EN 2114 Poetry 4:0:0:4
An introduction a range of poetic forms and
an exploration of the relation between
poetry and other forms of cultural expres-
sion. Objectives: o promote rescarch and
critical reading and thinking skills: to pro-
mote written and oral communication skills;
and 10 enhance cultural, social and aes-
thetic understanding through intensive read-
ing of and writing about a range of poetic
torms. Prereqiisite: EN {204, ABET com-
petencies: g, k.

EN 2124 The Short Story H:0:0:4
An introduction to the themes. structures
and technmigques of the short story,
Objectives: 1o introduce the short story as
a literary torm: promoie rescarch and crit-
ical reading and thinking skills: to promote
written and oral communication skills: and
t0 enhance cultural. social and aesthetic
anderstanding through intensive reading
of and writing about short fictional texis,
Prereguisite. EN 1204, ABET competen-
cies: g, h

EN 2134 The Novella 4:0:0:4
An introduction to the themes. structures.
and techniques of the short story,
Obiectives: to introduce the novella as a hit-
crary form: lo promote rescarch and criti-
cal reading and thinking skills: 1o promote
writlen and oral communication skills; und
enhance cujtural, social and aesthetic under-
standing through intensive reading of and
wriling about literary texts. Prerequisite: EN
1204. ABET competencies: g h
EN 2144 The Novel 4:0:0:4
An introduction to the history, themes.,
structures and techniques of the novel,
Objectives: o mntroduce the novel as a lit-
erary form: o promote research and criti-
cal reading and thinking skills: to promuote
written and oral communication skills; and
to enhance cultural, social and sesthetic
understanding through intensive reading
of and writing about hiterary texts,
Prerequisite; EN 1204, ABET competen-
cies: g, .

EN 2154 Drama 4:0:0:4
An introduction o the themes, structures
and techmiques of dramatic writing.
Objectives: to explore the purpose of the-
ater and investigate techniques of modern
drama, its language and its subject matier,
and to gencrate a eritical discourse around
selected dramatic masterpieces: to promgote
research and critical reading and thinking
skills: to promote written and vral comn-
nunication skills; and t enhance cultural.
social, and aesthetic understanding through
miensive reading of and writing about lit-
crary texts. Prerequisite: EN 1204, ABET
competencies! g, k.



EN 2164 Science Fiction L0004
A survey of science fiction. Definitions
and development of the genre, scientific
and historical contexts. contemporary and
future visions. Promote understanding of'the
relationship between science and literature
and of the conventions and special con-
cerns of this genre, Objectives: to promote
research and critical reading and thinking
skills; to promote written and oral com-
munication skills; and to enhance cultural,
social and aesthetic understanding through
intensive reading and writing about literary
texts. Presequisite; EN 1204,

SURVEY COURSES

EN 2214 World Literature 4:00:0:4
A survey of Torms, ideas and changes in
world literature. emphasizing & compara-
tive approach, Ohjectives: to read literary
works from Europe and other continents
and explore the meaning of literary tradi-
tions through works wrilten in English and
in other languages and translated into
English: w study the structural differences
and parallels of great works of diverse cul-
tures: 1o promote research and critical read-
ing and thinking skills: to promote written
and oral communication skills: and to
cnhance cultural, social und aesthetic under-
standing threugh intensive reading of and
writing about Iterary texts, Prevequisie: EN
1204, ABET comperencies: g, h.
EN 2224 English Literature  <:0:0:.4
A survey of Bridsh literature [tom the
medieval period (o the present. Objectives:
1y introduce the themes, Tforms and histor-
ical contexts of British literature: 1o promote
research and cnitical reading and thinking
skills: 1o promote written and oral com-
municatton skills: and to enhance cultural,
social and acsthetic understanding through
intensive reading ol and writing about -
crary exls. Prerequisite: N 1204 ABET
competencies: g, h.

KN 2234 American Literature 4:0.:0:4

A survey of American literatore from the
Puritans 1o the present. Objectives: 1o intro-
duce the themes, forms, and historical con-
wexis of American literature; o promote
research and eritical reading and thinking
skills: to promote written and oral com-
munication skills; and to enhance cultural.
social and aesthetic understanding through
imensive reading of and writing about 1it-

erary texts. Prerequisiic: EN 1204 ABET
cemnpetencies: ¢,

EN 2244 Shakespeare PINIA
Representative tragedies. comedies. histo-
ries. Cultural and literary influences, Textual
problems. recent criticism. Elizabethan the-
ater. Objectives: to introduce the works of
Willlam Shakespeare and to explore their
aesthetic. culwral and historical contexts:
to promote research and critrcal reading
and thinking skills: to promote written and
ora! comnmunication skills: and to enhance
cultural, social and aesthetic understanding
through intensive reading of and writing
ahout literary 1exts. Prereguisite: one 2000-
level EN cowrse. ABET competencies: g, h.

ADVANCED ENGLISH/
LITERATURE COURSES

EN 3114 Advanced Studies in World
Literature 40004

Focus on a special wopic in waorld literature;
may include cornparative and intercultural
studies. May be repeated for credit for dif-
ferent topics. Ohjectives: 1o promote
rescarch and critical reading and thinking
skills: to enhance cultural, social and aes-
thetic understanding through intensive read-
g of and writing about literature [rom a
non-western and/or non-English-speaking
culture. Prevegeisite: 2000-level EN course.
ABET comperencies: g,

EN 3124 Advanced Studies in English
Literature q4:0:0:4

Focus on special topic  literature of Great
Britain. May be repeated lor credit for dit-
ferent topics. Objectives: to promote
research. critical reading und thinking skills:
and to enhance cuttural, social and aes-
thetic understanding through study of texis
from Great Britain, Prerequisite; 2000-
fevel EN course. ABET competencies: g, k.

EN 3134 Advanced Studies in American
Literature $:000:4

Focus on special topic in Iicrature of the
United States. May be repeated for credit
for different topics. Objectives: 1o promote
rescarch. critical reading and thinking skills;
and tw enhance cultural. social and aes-
thetic understanding through study of par-
ticular issues in American Literature,
Prereguisite: 2000-level EN cottrse, ABET
competencies: g, h.

LIBERAL STUDIES PROGRAM

EN 3214 (ender and Literature
F:00:04

Explares literary, philosophical, soctal, and
cultural questions related to gender and
sexuality. May be repeated for credit for dif-
ferent topics. Objectives: to promote
research, critical reading and thinking skills:
and 10 enhance culwral, social and aes-
thetic understanding through intensive read-
ing of and writing about texts concerned
with gender issues. Prerequisite: 2000)-
level EN course. ABET competencies: g, h.
EN 3224 Media Studies 4:0:0:4
LExploration ot the ways in different media
(print, broadcast. andfor clectronic media)
address and aftect social. cultural and polit-
ical issues. Muay be repeated for credir for
different topics. Ohjectives: 1o promote
research, entical reading and thinking skills;
and to enhance culural, social and aes-
thetic understanding Lthrough intensive read-
ing ol and writing about literature in relation
te emerging media. Prereguisite: 20060-
level EN conrse. ABET competencies: g, A,

LN 3234 Science, Technology and
Literature 4o0:0:4

Study of literary texts and other forms of
cultural expression in relation 1o issues in
scienee and technology. May be repeated
for credit for different topics. Ohjectives:
1o promote research, critical reading and
thinking skills; and to enhance cultural,
social and agsthetic understanding through
intensive reading of and writing ahout cul-
tural expression in relation t issues in sci-
ence and teehnology. Prerequisite:
2000-{evel EN course. ABET comperen-
cies: g, h

EN 3244 Literature and the Arts
40004

Study of the interrelation of literary texts
and other forms of cultural expression, par-
ticularly music andfor visual arts. May he
repeated for credit for ditfferent tapics.
Objectives: 10 promote research., critical
reading and thinking skills: and to enhance
cultural, social and aesthetic understanding
through study of the possible connections
among 4 variety of representative and aes-
thetic torms, Preveguisite: 2000-fevel EN
corirse, ABET competencies: g .
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EN 3254 Special Topics in Literature
4:0:0:4

Study of a special topic in literature. May
be repeated for credit for different topics.
Objectives: to promote research, critical
reading and thinking skills: and to enhance
cultural, social and acsthetic understanding
through study of a special topic in literature.
Prerequisite: 200-fevel EN course, ABET
competencies: g, .

HISTORY ELECTIVES

INTRODUCTORY LEVEL

HI 2104 Modern World History
4:0:0:4

Required course for all students. An intro-
duction to the history of the late 18th, 19th
and 20th centuries from a global perspec-
tive, [t beging with a consideration of the
democratic and industrial revolutions in
the West and the rise of nationalism. A
good part of the course 1s spent on the 20th
century, with attention to the world wars.
the Great Depression, the Cold War, revo-
lutionary political change and globalization.
The unportant political ideclogies ol the
[Sth and 20th century are discussed: lib-
eralism. socialism, communism and fas-
cism. Specific sections may take an
intercultural approach and compare Westemn
history to Chinese history, for example.
Emphasis 15 placed on the reading of pri-
mary lexts and in-depth secondary 1exts.
Analytic reading and the writing of rea-
soned arguments based on evidence arc an
important part of the course. Films may also
be used.

HI 2210 Europe from 750-1700 AD
4:0:0:4

Introduces Furope in world perspective
hefore the indusirial revolution. Covers
Furopean society from the atomization of’
society and the fall of the Western Roman
Ewmpire to the emergence of Europe as a
center of world trade. Topics include feu-
dalism, the rise of European cities, the
Renaissance, the Reformation and the rela-
tionship of trade, the state and exploration.
Compares European society to other com-
plex civilizations of the pre-modem era.
Course based on readings, lectures and dis-
cussion. Prereguisite: HI 2104
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HI 2215 20th Century Eastern Europe
4:0.0:4

Covers Eastern Europe. including the Soviet
Union, from the end of empires at the end
of World War T to the collapse of
Communism and the period of transition.
Includes surveying how problems of eco-
nomic underdevelopment, socioecononic
conflict, war and ideology affected a region
at once central and penpheral during Lhe
20th century. Looks at conflict between
nationalisny and Communism and the con-
tinuing quest to create a modern society on
a par with Western Europe. Course based on
readings, lectures and discussion.
Prerequisite: HI 2104,

HI 2223 Lipited States History to 1865
4:0:0:4

Surveys the history of the United States.
from its origins in the nvalries and colo-
nialist expansion of carly modermn European
powers such as Spain. France and England
through the Civil War. Focuses on the his-
tory of British North America, the
American Revolution, the development of
capitalisin in the early republic, the conflict
over slavery caused by the schism between
capitalist and liberal values and the result-
ing cataclysm of southern secession and
civil war. Prereguisite: HI 2104,

HI 2224 United States from 1865 to
present 4:0:0:4

Surveys the history of the United Stares
since the Civil War. How and why did the
United States become the world's leading
military and industrial power in the 20th
century. Topics include the re-unification
of the United States as nation-state after the
Civil War, the social, technological and
economic effects of the "second industrial
revolution,” the ¢closing of the frontier and
the subsequent push tor U.S. territorial
expansion in the Pacific Ocean and the
Caribbean Sea, immigration and nativism.
the era of Progressive reform and whai his-
tortan Eric Hobsbuawm has labeled the " Age
of Catastrophe,” 1914-1945. The course
reaches into the postwar world to explore
the Cold War and examine American par-
ticipation in the wars in Indochina, 1641-
1975. Prereguisite: HI 2104,

HF 2250 Modern Asia 4:0:0:4
Explores the major civibizations in Asia
from the mid-17th century to the present
with attention ta their interaction with the
West. Primary emphasis on Chinese. Indian
and Japanese history. Topics include the
colonialism and imperialism, the Opium
Wars, the 2(th-century revolutions in Chana.
India under the British, Gandhi, the mod-
ermization of Japan, the rape of Nanking,
Mao Zedong, Deng Xiaping. the Asia-
Pacific Economic Zone, French Indo-Chini,
Ho Chi Minh and Iskamic revolutions in fran
and Afphanistan. Prerequisite: Hi 21(4.

HI 2260 Introduction to the History of
Science 4:0:0:4

Gencral introduction to issues in science and
society (through the perspective of histary,
The course’s approach is to look at a sci-
entific world view in its varying sociat con-
Lexts as it developed over several hundred
years, The mechanical warld view emerged
during the scientific revolution and led to
an understanding of planetary motion, the
ability to 2o to the moon and the power
harness nuclear energy. Topics include
social context of the scientific revolution,
Copernicus, Galileo, science and the
Church, Newton, Bohr and atomic suucture
and nuclear energy and the decision to drop
the atomic boinb. Prereguisite: HE 2104,

HI 2270 History of the City of New York
4004

Advanced level undergraduate course cov-
ers the history and development of the city
of New York from its exploration by
Giovanni de Verazzano in 1524 to the pre-
sent. Major themes include the evolution of
the city's political economy. political and
economic intluences on the use of lund
and space and ethnic and class conflict in
the urban environment, the consolidation of
Greater New York. Prereguisite: HI 2104,

HISTORY ELECTIVES
ADVANCED LEVEL

Requires one course trom Introductor
Level in addition to HI 2104,



HI 3110 Nations and Nationalism
d:0:0:4

Examines the power of nationalism in the
modern world. Topics include the rela-
tionship between ethnic groups and mod-
crn nations and the dispute over the origins
of nations. scholarship and national iden-
lty. the relationship between state and
nation, the nature of the nation-stale, and
ihe nation and industrial society and nations
as tools for inclusion and exclusion, The
course is based on readings, lectures, and
discussion. Preseqguisites: HI 2104 and
imtraxdnetony fevel history course or instrac-
for's permission.

HI 3120 Seminar in American Foreign
Relations and International History
4:0:(h4

Examines selected topics in the history of
American forecign relations from the
American Revolution through the Cold
War, including the diplomacy of the revo-
lution. the rise of territorial expansion,
overseas imperialism, American national-
ism and the altempts by American elites to
tubricate the movement of global capilal that
dominated 20th century U.S. foreign rela-
tions. Assigned readings in relevant area
studies balance inlernalist readings of ULS.
foreign policy with “international history™
approaches. Prereguisites: HI 2104 and
one of the following: HI 2123 or HI 2124,
HI 2210, AP American or European history
oF IRstructor's permission.

H1 3125 Growth of the ULS. Constitution:
Amerijcan Civil Liberties 4:0:0:4

Examines the development of civil rights
beginning with their roots in early modem
England. through the latest Supreme Court
decisions m the ficld. Builds on students’
basic legal rescarch skills by teaching them
how to read. discuss and write aboul com-
plicated constitutional cases, and how to
transcend the narrow boundaries of legal
discourse by placing cascs in historical

context, Preveguisite: HI 2104 and one of

the following: 1 2223, HI 2224, History
Lavw 2101 or instructor’s permission.

HI 3160 Early Modern Science 4:0:0:4

Covers the development of modens science
from the Renaissance through the
Enlightenment. Sets the stage for the sci-
entitic revolution, 1.ooks at the contribution
of the Arah world, the Renaissance in the
Wesl and the importance of voyages of
discovery (o the New World. Takes a com-
prehensive leok at the scientitic revolution
by considering its revolutionary nature, the
social and professional contexts within
which it took place and ihe experimental
practices and theoretical ideas that brought
it o fruition. Course concludes with the
work in electricity and magnelism, chem-
isiry and encyclopedic understanding of
the Enlightenment. Prerequisites: HI 214
und one of the following: HI 2260, Hi
2210, PL 2104 or instructor's permission,

HI 3165 Science and Industry in the
Modern World NN

Examines science and industry in the 19th
and 20th centuries, a time when science and
technology became very closely bound.
Course covers areas where significant
advances occurred that brought large soci-
ctal changes. For example: (i) the devel-
opment of new forms of communication
like the telegraph. radio and telephone and
{2) the development of a theoretical basis
for mechanical cotnpuung and the computer
revolution. Course pays close atlention to
the political and business conlexts of these
developments. Prerequisites: HE 2104 and
one of the following: HI 2260, Hi 2210, HI
2224, PL 2104, PL 2094, PL 20064, EN
2164 or instructor’s permission,

SENIOR LEVEL CAPSTONE
Requires consent of professor.

HI 4180 Seminar in International
History since 1945 4:0:0:4

An advanced interdisciplinary course in
international history since 1945. The goal
of the course is to deconstruct the tield of
cold war studies by exploring the history
of international relations since 1945 from
the perspectives of 1deology. technology
and culture in the developed world and the
problems of relations between the third
world and the superpowers. This is not a tra-
ditional history course in the sense of a
chronological progression of events. It is
assumed that students are generally famil-
iar with the historical events under discus-
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ston, Instead, attempting to understand a
fragmented world, the course explores a
series of topies and techniques for under-
standing international relations, including
modernization and dependency theories
and their critics. international organiza-
tions and other transnational regimes for
global management including the UN, the
Bretton Woods Accords, the cconomic
recovery of Western BEurope. Preveguisites:
HI 21 anel eme of the following: HE 3306,
Hi 3120 ar instrawetor's pernission.

MUSIC ELECTIVES

The Music electives are divided into two
levels: [ntroductory (2000-1evel) and
Advanced (3000-1evely. The fourh credit
hour Tor all Music courses takes the form
of an increased communication compo-
nent: at least four graded writing assigh-
ments, regular informal writing and
individual or group presentations,

MU 2114 Understanding Music
A:00:0:4

A survey of Western classical music from
the carly Middle Ages through 19th-cen-
tury Romanticism. Objectives: to introduce
students to ways of listening to classical
music; to promote written and oral com-
munication skills: and to enhance cultural.
social and acsthetic understanding through
intensive engagement with musical expres-
sion. Preveguisite; TN 1204, ABET com-
petencies: g, 1.

MU 2124 Modern Music d:0:0:4
A survey of modern music, from the Late
Romantics to contemporary composcrs.
Objectives: to introduce students o ways
of listening to modem music: to promate
written and oral cornmunication skills: and
o enhance cultural, social and aesthetic
understanding through intensive engage-
ment with musical expression, Prereguisite:
EN (204 ABET competencies: g h

MU 213 Introduction to Opera 4.0.0:4

A survey of the opera form. Objectives: (o
introduce students to ways of listening to
opera: W promolte written and oral com-
munication sKills: and to enhance cultural.
social and aesthetic understanding through
intensive engagement with musical expres-
sion, Prevequisite: N 1204 ABET com-
petencies: g, h.
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MU 3114 Studies in National Traditions
in Music 4:0-0:4

Focus on  particular national tradition in
music. Objectives: 10 promote written and
oral communication skills: and 1o cnhance
cultural, social and aesthetic understanding
through intensive engagement with tradi-
tions 1y national music. Prerequisite: one
2000-tevel MU course. ABET competen-
cies: g

MU 3124 Special Topics in Music
4:0:(:4

May be repeated for credit for different
topics. Objectives: to promote written and
oral communication skills, and to enhance
cultural, social and acsthetic understanding
through intensive engagement with a spe-
cial topic i music. Prereguisite: one 2000-
leved MU cowrse. ABET comperencies: g, .

PUHILOSOPHY ELECTIVES
INTRODUCTORY 1LLEVEL
P1L. 2014 Symbelic Logic 4:0:0:4
An introduction to the methods and appli-
cations of | st-order symbolic logic, includ-
ing both sentential logic and predicate logic
{up 10 and including relational predicate
logic with identity). Logic is the study of
arguments —in particular, the study of the
conditions under which the premises ol an
areument adequately support its conglu-
sion; 1Le. the conditions under which an
argument is valid. There is more than one
flavor ot validity: the kind of validily
courses gre concemed with s called deduc-
tive validity. Course covers methods of
testing arguments for deductive validity
and deductive invalidity. as well as meth-
ods for identitving tawtologics. contradic-
tions and logical equivalence.
PL 2024 Ancient Philosophy  £:0:0:4
An introduction 1o ancient philosophy in the
Western radition, Works covered include the
Pre-Socratic Philosophers, Plato, Aristotle,
Seneca, Marcus Aurelius and the Roman
Stoies. The goal of this course is Lo bring
these philosophers into dialogue with each
other. highlighting their sinnilarities and dif-
fercnees in an attempt to show their impor-
tance in the history of philosophy and their
relevance to society today.
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PL 2034 Philosophy of Religion 4.1:0-4

The concepts. beliet systems. and practices
of religions. By analyzing central concepts
of religion, such as Goe. faith. revelation, sal-
vation and the relationship between religion
and science, morality and art, both the
believer and non-believer may achieve a
more sophisticated understanding and appre-
ciation of religions. Class addresses such
topics as religious expericnee. faith and rea-
son, arguments for God's existence, the prob-
lem of evil, religious language. life and the
after-lite and the contlicting claims of dif-
lerent religions.

PL 2044 Sacial Philosephy H:):0:4
The social scicoces deal specifically with
human subjects and institutions rather than
the natural world and phenomenon. As
opposed to the natural scicnees, which are
explanatory, the social seiences are inter-
pretive. This interpretive tum raises 4 nun-
ber of questions: What cxactly 15 an
interpretation? What makes an interpreta-
tion ¢orrect or better than another inter-
pretation? Are interpretations universal or
relative 1o culture? Class examines the rela-
tionship between individials and societies
in order 10 form a better understanding of
who we are. how we should live together,
how we investigale socictics and social
phenomena. what constinutes a personal
wdentity, what constitutes a political iden-
tity. what is race. what is gender?

FL 2054 Ethical Theories ] 4:0:0:4

Fthics, or moral philosophy. endcavors to
establish rational principles of right conduct
that can serve as decision-making guides for
individuals and groups. It also prescribes the
characteristics and personality traits that
cnable individuals o hive well in commu-
nities with others. Class attempls 10 achicve
a systematic wnderstanding of the nature of
ethics and what it reguires of us. Discusston
of several historical sources (Plaw, Anstotle,
Hobbes. Mill. Kant.), ethical theories (moral
relativism. egoism. utilitarianism. justice
and rights. virtue cihics and teminist trans-
formations of moral theory) and contem-
porary moral problems {(abortion.
euthanasia. cconomic justice. animal rights,
the death penalty and affirmative action).

PL. 2064 Ethics and Technolopy +:.0:0:4

The study of the ethical questions that arise
as a conscquence ol the development and
use of computers and computer technolo-
gies. It involves two activities: (1) identi-
lying and bringing into tocus the issues
and problems that fall within its scope.
raising awareness of the ethical dimen-
sions of a situation: and (2) providing an
approach to these issues or a means of
advancing understanding and suggesting a
way of reaching reasonable solutions to
these problems. Class considers such issues
as information acquisition. access and stew -
ardship. computer crime. abuse, hacking.
intellectuat property, privacy. lability, pro-
fessional responsibility and the social impli-
cations of computer technology.,
PL 2074 Asian Philosophy H:1:0:4
Addresses the tundamental questions of
philosophy (What is real? What is good?
How do we know?) by constdering the
answers given by philosophers from India.
China and Japan. Philosophy in Asia has
not been viewed as an abstract academic
subject with little or no relevance to daily
lite. Rather. it has been seen as one of lites
most basic and most important enterprises,
It is seen as essential to overcoming sut-
fering and improving the quality of human
life. There are no rigid distinctions between
philosophy and religion in Asian thought.
Class examiines the Asian philosophical
tradition in an attempt o understand both
its historical importance and 1ts relevance
to society today.

PL 2084 Science and Society  £:0:0:4
[nvestigates the relation between science
and society. [Dis offered in two forns: (1)
Thinking About the Environment: a survey
of contemporary environmental 1ssucs with
emphasis oo the development of the rea-
soning skills needed o make informed

Judgments. In the past. topics covered have

included the history of environmentalism
in the LS. aimespheric ozone, global
warming. acid rain, air pollution, global
population growth. pesticides, radon,
nuclear power. biodiversity and species
extinction and genctically maodified erops.
{2) Science und Pseudoscience: o survey of
popular “pseudoscientitic” claims with
emphasis on such issues in the philosophy
of science as demarcation. evidential war-
rant, scientific progress, science and pub-



lie policy and fallacies of reasoning, In the
past. topics covered have included UFO
sightings and alien abductions, the Nemesis
theory of dinosaur extinctions, astrology,
creationism, psychic phenomena, theories
of intelligence, alternative medicines, global
warining, and cold fuston. Student input in
determining topics to cover is heavily
emphasized. Students are required o make
4 20-minute presentation on a topic of their
choice and submit a follow-up five-page
written report.

PL. 2094 Philosophy of Science I
4:0:0:3

The philosophy of science can broadly be
divided into two sublields: the methodol-
ogy of science and the philosophy of par-
ticular sciences. This course is a general
introduction to topics in the latter. It is
offered in two forms: (1) Philosophy of
Spucetime: What is the nature of space? Is
i an independently existing substance, or
does it merely consist in the refations
between physical objects? Can motion be
described simply in terms of the relational
properties of shiects, or must people ablways
define motion with respect to an absolute
motionless substratum? Does the existence
of left-handed gloves entail the existence of
absolute space? Course considers these
and other questions about the nature of
space and time as they appear i the writ-
ings of the foliowing philosophers and sci-
entists: Plato, Aristotle, Descartes, Newton,
Letbniz, Berkeley, Kant, Poincare and
Einstein. {2} Philosophy of Physics: an
mtroduction to topics in the philosophy of
physics. The course is splitinto three parts:
special relativity, general relativity and
quantum mechanics. Philosophical topics
covered include verificationism, the con-
ventionality of simultaneity. the conven-
tonality of geometry, operationatism and
the operational definition of simuitaneity.
the twin paradox, time travel, the nature of
time in pencral relativistic cosmologies,
determinism, realism and interpretations
of quantum mechamcs. The objectives are
to gain a {firm understanding of the funda-
rnental theories of modern physics 1n order
to be able to distinguish relevant issues
related to themn from popular misunder-
standings, and to be introduced to some of
the subject matter of contemporary phi-
iosophy of physics,

PL 2104 Magic, Medicine and Science
04

An introduction to basic issues in meta-
physics (What does reality consist of 7y and
epistcmology (What is knowledge and how
Is it oblained 7). Investigation takes the form
of a philosophically oriented survey of the
history of western science from the Greeks
to the Newtonian synthests. Course looks
art the metaphysical and epistemological
origins of three grand systents of thought,
organic. magical and mechanical, and indi-
cates the extent to which modern science
can be seen as arising out of their synthe-
sis. Course views the key figures in this his-
tory as they saw themselves first and
foemost as natural philesophers. Topics to
be covered include Pre-socratie cosmol-
opy. Plato, Anstotle, Plotinus, the Hermetic
Corpus, Ficino's naturalistic magie, Pico's
supernatural magic, Paracelsus and the
ontic theory of disease. Copernicus, Galileo,
Kepler. Descartes, Hobbes. the Cambridge
Platonists and Newton.

PHILOSOPHY ELECTIVES
ADVANCED LEVEL
Requires one prior course from Intro level,

PL 3014 Melalopic 4:0:0:4
Metalogic, the “logic of logic.” Course
demonstrates the soundness and complete-
ness of first-order togic courses. the Godel
incompleteness theorem for formal arith-
metic and. time permitiing, reviews Turing
machines and the notions of contputability
and undecidability. Prerequisite: PL 2104
or a stroig mathemutical background (third-
Hourth-year mathenatics major).
PL. 3334 Critical Theory 4:0:0:4
The interactions between the explanatory,
the normative and the ideological dimen-
sions of social and political thought. It
bridges the usual divides between expla-
nation ang justification, philosophical and
substantive concerns, and theory and prac-
tice. Examines a range of contemporary
issues in critical theory, among them the fate
and meaning of the tdeal of a universal
hutnainity, the standpoint of critique, the
fragmentation of culture and politics, the rise
in identity politics, the challenge to nation-
alisnt. feminist philosophies, race theory
and other 1ssues of historic and contempo-
rary theoretical and practical imporance.
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PL 3044 Political Philosophy 4:0.0:4
Evaluating the ways people should five
together in communities and with finding
the appropriate, legitinate., governing insti-
tutions that promote the ideals of freedom,
justice, equality, and happiness. The ques-
tion is why these institutions have a legit-
intate authority over their members, and
what is their role in determining how the
benefits and burdens of a society are dis-
tributed among citizens. Class starts from
two essential historical sources, Locke and
Kant, before considering contemporary
sociab-political philosophy, including con-
tractarianism, fibertarianism, utilitarian-
ism, communitarianism and democratic
socialism. Discussion of the connections
among such issues as democracy, freedom,
Justice. nights, private propenty, eConemic
equality, global justice and community.
PL. 3054 Ethical Theories H =~ 4:000:4
Advanced level ethics course addresses
metit-cthical considerations about the nature
of ethical theories. such as what rules of
argumentation can apply 1011, 1n what way
it is possible for ethical judgments o be true
or false and what, it anything, can provide
a grounding for them. Examines the struc-
ture of moral judgments, their relationship
1o moral standards and ideals and the jus-
tification of moral judgments, before con-
sidering several contemporary moral
philosophers, their challenges to moral
objectivity and their proposals for over-
coning or rethinking the basis tor moral
philosophy itself.

PL 3064 Philosophy of Technology
4:0:0:4

A criucal, reflective examination of the
imtpact, effects, and outcomes of tech-
nologics upon human activities. Above all,
it is the study of the nature of our techno-
logicaily textured ecosystem, or tech-
nosystem. Course focuses on the ways m
which technologies change human life,
individually, socially and culturally. Also
considers the effects of human-technology
relations on science, culture, democracy,
and human values. The atm of this course
is to understand the structures of change and
transformation. and to help students to
develop critical forms of thought so as w
be able to understand. evaluate. appreciate
and criticize technological development,
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PL. 3074 Philosophy of Mathematics
4:0:0:4

Are the objects of mathematics real? What
docs it mean to say that a mathemnatical
clmm is true? What is the nature of muath-
ematical knowledge” What is the relation
hetween mathematics and the physical
world? Course looks at how contemporary
philosephers have attempted to answer
thesc and related questions.

PL 3094 Philesophy of Science 11
4004004

An advanced introduction 1o topics in the
philosephy of science. Covers the notions
of natural Jaws. scienlific explanation and
confirmation. the nature of scientific the-
ories, the realism/anti-realism debate, log-
ical postlivism and its successors {logicul
empiricism. historicism. social construe-
tivism, ete. as well as survey work in one
or more of the foilowing {iime permitting);
philosophy of physics, philosophy of biol-
ogy. philosophy of psychology. philoso-
phy of social sciences. philosophy of
medicine. The objectives are to be intro-
duced to the major fields of study in con-
termporary philosophy of science and. above
all. to gain a i understanding of the rela-
tion between philosophy and science and
the important reciprocally enhancing role
each has tor the other.

PL. 31{d Metaphysics and Epistemology
A0

Metaphysics secks (o answer general ques-
tions concerning the nature of reahty: What
does reality consist of 7 What ave the pre-
suppositions that underlie inquiry into
nature? Epistemology seeks to answer the
guestions: What is knowledge” How is it
wbtained? This course surveys answers {o
these and related questions in the works of
five important philosophers in the western
radition: Aristotie, St. Aquinas, Leibniz.
Kant and Whitchead.
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PIL. 4052 Business Ethics £:0:0:2
Course considers issues of corporate respon-
sibility and the ethical challenges of eco-
nomic systems. 1t presents the principles wid
criteria for making cthical decisions in rela-
tion to law. comporute relations, soctal respon-
sibility. privacy and other contexts, The
influence ot technology on the ethics of
corporate decision-inaking. A case study
approach is used. Prevequisite: reqitired for
students in Technology and Information
Mueanagement Program. Daes not satisfv
veneral education requiremenis in
Humanities and Social Sciences. Note:
course meets four hours a week for seven
weeks or two hours a week for 4 weeks.
All class sessions combine lecture and dis-
cussion and focus on actoal case studies,

PSYCHOLOGY ELECTIVES

The fourth credit hour for the Psychology
courses are used for experimental investi-
gations, laboratory work, fieldwork or trips
o museums and/or zoos and opportunity
muke descriptive ohservations of subjects.
The Psychology electives are divided into
two levels: Introductory (2000-levet) and
Advanced ¢3000-4000 levels). PS 2104 s
prerequisite for all advanced PS electives
for a tWO OF IROTE COUT'se sequence.

A. Prerequisite Psychology Courses
PS 2104 Introduction to Psychology

B. Advanced Electives

PS 3314 Sacial Psychology

PS 3324 Environmental Psychology
PS 3124 Comparative Psychology
PS 3214 Learning and Cognition
PS§ 3114 Physiological Psychology
PS 3414 Developmental Psychology
PS 3424 Abnormal Psychology

PS 3434 Personality Psychology

PS 3704 Humans and Their Enviromment
PS 3714 Tt's About Tinwe

C. Advanced Studies

PS 4111 Senior Research Thesis

One- or two-semester research project to be
completed under the guidance of a faculty
member. Agreement of instuctor required
betore registration.

D. Advanced Topics

PS 4124 Guided Readings

Selected problems in psychology. Individual
or group studies/projects under faculty
supervision involving guided reading and
or research. topics o be arranged. For
mature students wishing to undertake spe-
cialized independent study under twtorial
guidance. Prerequisite: junior stuiding or
deparmmemtal permission. Agreement of
instructor regitired before registration.

E. Special Topics In Psychology

PS 3444 Special Topics

Focus on a special topic in Psychology
completed under the guidanee of faculty
member. May be repeated for credit on a
different topic. Agreement of instrucior
required before registratton.

PS 2104 Introduction to Psychology
4:0.0:4

The scientitic study of behavior and the
wind. Topics include experimental desien
and basic statistics. learning and memory
and biopsycholopy. Also included: the
nature of sensation and perception, cogni-
tive, abnormal, developmental, social and
environmental psychology. Course con-
sists of lectures. class discussion, films and
videos and a number of projects. both
class and on computers.

PS 3314 Sccial Psychology 3:1:0:4
Explores issues of human behavior as it is
affected by social interaction and situa-
tions. Addresses the nature of social psy-
chological inguiry. with particular emphasis
on research methods. Course topics include
aggression, altruism, attitudes, attraction,
conformity. group dynamics. perception
of seif and others, prejudice. social rofes,
the biological basis of social behavior and
interpersonal bargaining. Cultural ditter-
ences in interpreting soctal behavior and
context are also considered. Students are
asked to cotlect data on social psycholog-
ical phenomenon for each major topie cov-
cred, as the major part of the taboratory
requirement. A final termt paper is required
that contains a review and critical analysis
of the research on a topic in social psy-
chology, Preveguisite: PS 2 1M,



PS 3324 Environmental Psychology
Joi:0:

Course deals with the interactions people
huve with huilt and natural environments:
how settings eftect behavior; how people
change environiments to fit their needs: how
people can becomie an active part of the
environmental design process. It iy con-
cerned with the way people use space and
the way environmental design meets (or
fails to meet) human needs. These concerns
are valid for very small scale design proh-
lems (as in human factors enginecring);
mid-size spaces {architecture and interior
design); and for large scule spuces (com-
munitics, urban areas). The goals ol the
course wre to introduce the student to this sub-
ject matter. provide familiarty with research
methods associated 10 studying people and
behavior in real world settings and issues in
environment and human relations,
-
PS 3124 Comparative Psychology
1:0:0:4

Examines behavior and neurcanatomical
mechanisms across species providing an
investigation ol comparative developmen-
tal stages. causal mechanisms. evolution-
ary history and function ol animals’
behavior. Topics include learning and cog-
nition. neuroanatomical and newrochemi-
cal controls of behavior, thought and
language. sensory and perceptual capaci-
tics and the biological bases of social behay-
ior. n addition to course text readings and
lectures. students participate in labs (inter-
active compuler prograns), in-class demon-
strations. field trips and videos that provide
hands-on cxperience and supplementary
exposure w examples of concepts and ideas
within the area of comparative psychol-
ouy. Prevequiisite: PS 2104: optional: PS
3214,

PS 3214 Learning and Cognition
L:0.0:+4

This course concerns the experimental
analysis of cognition and hehavior in ani-
mals. Most of the discussions [ocus on lab-
oratory findings with animals, but as viewed
from an evolutionary framework concemed
witlh the natural historics of the species. In
addition to discussions of established results
ahout cognition and intelligence in ani-
mals. an imporunt ermphasis is also placed
on critiquing the metheds of these studies,
specilically the logic, evidence and tech-
nology used to test and interpret conclu-
slons. Prerequivite: PS 2104,

’S 3114 Physiolegical Psychology
4:00:0:4

The study of the relationship between the
body, especially the brain, and behavior
and the niind. Topics include the physio-
logical and hiochemicat bases for Jearn-
ing, memory. sensation and perception,
motor control, hunger. sex, sleep and men-
tal disorders. Lateralization in the brain
and its implications. as well as techniques
and technologics in neuroscience. Course
consists of lectures, ¢lass discussion, films
and videos and a number of projects, both
in ¢lass and on computers.
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PS 3414 Developmental Psychology
L:0:0:4

"~ The development of humans across the

life-span. The main focus is on the effects
of aging on the social and cognitive devet-
opment of the person. [ssue in parenting.
child care. education, elder care, death and
dying are also discussed. Lab and field
examples are used to illustrate main thernes
in this course. Prerequivite: PS 2 /(4.

PS 3424 Abnormal Psychology :0:0:4

Covers a variety of ditferent psychological
disorders. Common examples are depres-
sion, anxiety, schizophrenia and personal-
ity disorders. Major theories such as
psychoanalytical, behavioral, cognitive and
biological are discussed in terms of why
people develop such disorders and how to
treat them. Prevequisite; PS 214,

PS 3434 Personality Development
S:00:0:4

The study of psychological theories refated
to personality theory. Its goal is to ask the
question why we think and act the way we
do. Exploration of topic through many of the
major theones of psychodynamic. behav-
ioral, cognitive, humanistic, trait and bio-
logical perspectives. Prerequisite: PS 2 1.
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MANAGEMENT PROGRAM

Acacdeniic Divector: Barry Blecherman

The Department of Management al
Polytechnic University is the New York
City/To-state region’s premier academic
hub for technology and innovation man-
agement. Because most of the department’s
students are working professionals, class
schedules are geared to their needs and are
typically offered after regular office hours.
Classes are struciured to enable participants
to receve individual attention and to work
closely with faculty. The course of study is
designed tor those who work in technology-
intensive industrics and in companies that
depend on technology for products and ser-
vices,

The Master of Science in Management
degree (MSM) 1s recognized., along with the
Master of Business Administration (MBA),
by the Graduale Management Admission
Council as a graduate professional man-
agemnenl degrec. Polytechnic’s modern
MSM curriculum is designed to prepare
working professionals for increisu . respon-
sibility in management positions i tech-
nology-intensive settings. This updated
program i aimed at developing competen-
cies in modern decision making and in the
selection, allocalion and direction of human,
financial, physical, technological and orga-
nizational resources in a period of rapid
technology-led change.

These management skills can be applied
in a broad range of professional settings in
both the private and public sectors, in pro-
duction and service-oriented activitics and
in traditional as well as high-technology
environments.

Polylechnic’s graduate program in man-
agement tikes a pragmatic, modern results-
oricnted approach that emphasizes
integrating technology and people for the
creation of value in the marketplace and in
modemn organizations. Even subjects such
as accounting, finance and marketing are
taught not as special areas of expertise. but
as basic teols for managerial decision mak-
ing 1n a technology-intensive and knowl-
edge-based environment. Courses are
increasingly supporied by a modem 1ech-
nological, Web-based infrastructure. The

02

program continually introduces state-of-

the-art matenal in paper and digital format.
Adfter completing the core courses. degree

candidates build further managerial skills in

their choice of eight concentrations all

designed for success in the global econ-

ommy.

» Entreprencurship

+ Electronic Business

+ Technology Management

* Information Management

* Telecommunications Management

= Human Resource Muanagement

»  Construction Management

* Operations Management

The program concludes with a capsione
project course. Project in Strategy and
Innovation, which takes a high-level per-
spective in learning how to set goals, estab-
lish policies and implement strategies for
ongoing competitive success, especially in
environments where technology and inno-
vallon are critical.

Students may elect, with their adviser’s
approval, (o conclude their studics with a
Thesis instead of this project course.

Some fundamental knowledge of prob-
ability and statistics is required for this pro-
grant. Students without <.l a background
are required (o take a managenal probabil-
iy and statistics course such as MG 505, or
its equivalent. Swdents with this knowl-
edge may apply lor a waiver of this require-
menti,

Visit the department’s Web site at
www.managementdept.poly.edu for the
most current information.

GOALS AND OBJECTIVES

The goal of the Master of Science in
Management Program is 1o provide the
highest quality learning, centening on inno-
vation, technology and intormation man-
agement. and e-Business in the New York
City Tri-State Region and beyond.

ADMISSION AND DEGREE
REQUIREMENTS

Criteria for admission include a bachelor’s
degree with at least a B average from an
accredited college or unmiversity and demon-
strated evidence of motivation, maturity,
the ability to bencfit from and contribute o
professional graduate studies and a strong
desire to tnake a ditference that in some tash-
10n is associated with innovation, technol-
ogy and modem change. An applicant who
does not meet all the eritenia may be admit-
ted as a nondegree student with the oppor-
tunity subsequently to become a degree
candidate. Satisfactory scores on the
Graduate Management Admission Test
(GMAT) or an acceptable equivalent test
such as the Graduate Record Examination
(GRE) may be requested as support for
admission.

The MSM requires completion of 12
courses, or 36 units, with a B average or bet-
ter. A maximum of 9 units of wansfer cred-
its ntay be granted for graduate courses
taken elsewhere, as evaluated by an adviser,

UNDERGRADUATES IN
GRADUATE MSM CLASSES

With two exceptions, undergraduates may
not enrll in graduate MSM classes, The two
exceptions are: { D) undergraduate students
enrolled in a joint BS-MS program associ-
ated with the Management Department
may, with the approval of the Management
department adviser, register for Graduate
Management courses; {2) undergraduate
seniors with a 3.0 GPA or better may, with
the signature of the MSM Program Director.
register for MSM core courses: MG 601,
MG 607, MG 608, MG 609 and MG 650,
No other undergraduate may register for
any Graduate Management MSM courses.
No undergraduates are permitted in any
other MSM classes.



CERTIFICATE PROGRAMS

The Department of Management offers sev-
eral certificate programs designed for pro-
fessionals with work experience. Applicants
for certificate programs must hold bache-
lor's degrees. A certificate program requires
five courses, which are sclected according
to mdividual needs. On completion of a
sequence with an average grade of B or
better, students are issued centificaes. Those
who choose o work toward the master’s
degree are able, upon admission. w apply
all courses taken toward a certificate toward
luifillment ol a degree program. Additional
information may be obtained from the
department.

Munagement Certificates are offered in the
following fields:

+ Construction Management

+ Human Resource Management

+ [nformation Munagement

» Qperations Management

+ ‘Technoiogy Management

+ Telecommunications Management

THE CURRICULUM

Core Courses. The core courses provide a
{foundation upon which students can pursue
cutting-edge specializations within the
degree program. These courses provide
inlensive exposure to the disciplines required
ol a professional manager. Students who
have taken these courses efsewhere or pre-
viously at Polytechnic, or who have had
equivalent expericnee, may apply to sub-
stitute elective courses for such core courses:
however, all students are required to com-
plete 36 units {12 courses).

MG G Organizatmal Behavior

MGG &7 Muarketing

MG AUS Managerl Eeonarnies and the Eeonoinic
Environment

MG Managerial Accounting and Finance

MG ash Management of Information and

nfurimation Technology

Core courses should be taken as carly in the
program as possihle.

Areas of Concentration. Students must
choose an area of concentration. This may
he one of those listed below or, with the
adviser's upproval. a set of courses designed
to meet students” special needs. A mini-
mum of lour courses must be selected tnany
one iwrca of concentration. Courses in aft the
available concentrations are shown below.

Free Electives. Two appropriate graduaie
courses may be chosen from any program
at Polytechmic with adviser's approval.

Project in Strategy and Innovation (MG
970). This reguired inteprating course is
recommended for students” final semester.
In special cases, MG 997 Thesis for Degree
of Master of Scicnce may be substituted for
students who wish to produce a major dis-
serlation in a specialty.

CONCENTRATION COURSE
REQUIREMENTS

Each concentration sequence consists of a
minimum of four courses. Students who
take moge than the minimum number of
required courses nwy count additional
courses as free electives. Substitutions may
be sade with adviser’s approval in any con-
centration ared.

Entrepreneurship

The Entreprencurship Concentration is
offered for the manager, professional or
specialist who is interested in enterpre-
neunal management. cither as entreprencur
starting a new business, as an “entrepre-
neur™ in a large. estabhshed finn oras a pro-
fessional {e.g.. venture capitalist) interested
in playing a role in new enterprises. Modem
entreprencurial concepts and cases are stud-

icd and applied.

Required:

MG 77 Entreprencurship & Veniure Creation

MG 865  Managiag Techiodogical Change &
[nnovation

MG R67  Technology Strawesy

Select ane;

MG 631 Organizaion Theory & Design

MG 636 Introduction fo Retailing & Modern
Supply Chain Management

MG 654 Economics & Sentcy for Information
Sectors

MG 660 Management of New & Emcrging
Technologies

MG 7530 Management of Eiectronic Business

MG 820 Project Assessment & Manageinent

MG ot New Product Dewelopment

Electronic Business

The Electronic Business Concentration
focuses on the new arena of clectronic busi-
ness and the Intermet. The key aspects lor
manuging a firm that operates increusingly
in digital space and the process of digital-
intensive market creation are studied. The
relevant methods and concepts for etfective
electronic-business decision making are
explored and applied.

MANAGEMENT PROGRAM

Required:

MG TI? Fnterprise Data Syslems

MG 73 Manacement of Elecinonic Business
MG E67  Technology Sinatepy

Select one:

MG 631 Organtzmion Theory & Design

MG 6 Inraduction w Retailing & Supply Chain
Manzipenment

MGG Telecommwmtcanion Regulion. Policy &
Luw

MG 654 Eronomics & Stradopy for indormiation
Secwrs

M 655 Introducton o Manggement of Data
Comnmusmcations & iNetworks

M ani Managemens of New & Emerging
Technolopices

MG 770 Entrepreneurship & Venwre Creation

MG Hed hew Preduct Developnient

MG B0 Project Assessient & Managenmen

Technology Management

The Technology Management Concentra-
tion is designed for managers, engincers
and other professtonals in technology-inten-
sive environments or involved with tech-
nology-intensive products, processes or
services. [t provides the modern methods
and concepts necessary for making tech-
nology investment decisions; tor under-
standing technology and innovation strategy.
product hfe cycles. and competitive fae-
tors, and for developing the special skills
necessary for managing creative people and
professionals,

Required:

MG 820 Project Assessntent & Muanagenicnt

MG 86d  New Product Developent

MGRES  Managing Technological Change &
Inmewiiion

Select one:

MG 66 Iitrduction G Retinling & Supply Chain
Management

MG 652 Telecommunication Regulation. Policy &
Law

MG 654 teonomivs & Straepy for Information
Sectors

MG 635 Introduciion 10 Management of Data
Communications & Networks

MG o6l Management of New & Lmerging
Technolagies

MO o6 Management & the Teaal Svitem

MG 7)) Sanagemeni of Elecironic Busiess

MG 770 Lntreprencurship & Vieniure Creation

MG 867 CTechnology Sirategs

Information Management

The Concentration in Inlormation
Management provides Information
Technology (IT) professionals, program-
Iners. sysiems experts and others with IT-
related career goals und experience with
the knowledge to undersiand how [T
enhances the effectiveness of modern firms
and with the ahility to manage creative and
professional people.
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Required:

MG 63 Economics & Stratepy for Information
Seutins

Enterprtse [ta Systeins

Technodesy Straees

MG T
ML RO

Select one:

MG 626 Human Resource Infomuation Systenn

MG A3 Ormamzation Theory & Design

MG RS2 Teleconmunieation Reautation. Policy &
L

W B Managemuent of New & Emerging
Technolagies

MG OIS Introduction 1o Management of Data
Communications & Networks

ST Manazement of Blectronic Business

MG RN Project Assessment & Managemeni

Telecontmunications Management

The Concenteation in Telecommunications
Management provides managers in the tele-
communications and informatton indus-
tries with modern methods and concepts
relevant in telecommunications and infor-
mation management and for integrating
teleconumunications and information lech-
nology into a firms overall decision nak-

ing.

Required:

MG 655 Introduwetion o Management of Data
Conunications & Nepworks
Advanced Management ol Data
Compunication & Neiworks

MG 656

Select two:

MG (52 Telecommumicition Regulation, Policy &
L

MG 634 Eoonomies & Straegy o Information
Sectors

MG 6l Management of New & Emerging
Technologices

MGTi7 Emerprise Thua Sy~tems

MG T Management of Elecironic Business

MGT) Entreprencurship & Yenure Creation

MG 820
MO BAT

Project Assessmeni & Manggement
Technology Strategy

Human Resource Management

The Concentration in Human Resource
Management prepures professionals for
today's technology-intensive environment.
1t provides the knowledge and techniques
to deal with human resource issues and to
achieve high quahity innovation and pro-
ductivity in often furbulent organtrational
settings. The changing nature of work and
shitling professional expectations are
explored.

Required:

MGHIT Human Resource Manzagemen)

M 63 Rescarch Methwods

MO RG3 Managing Technological Change &

Innuwidivn
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Select one:

MG 6l Carcer Manapemen

MOG6HI3 Labor Relations

MG ald  Contlicl Management

MGOI6 Joband Workplace Desien

MGOIT  Performanee Measurement & Reward
Syskems

MG 622 Swutling Oreanizations

MGO23 Traiming in Opganizations

MG 624 Organizational Developiment

MGA23 Seminar in Organization & Career
Change

MG 626 Human Resource Tnforimadion Sy siemis

ML 63) Orgamzation Theory & Presizn

MG A3S Manazing Tor Qualin

Construction Management

The Concentration in Constroction
Management provides engineers and other
professionals in the construction industry
with the knowledpe necessary 1o under-
stand refevant managerial and physical infra-
structural technological developments and
to be able to integrate construction and
inanagement o be eliective and innova-
tive,

Select four:

MG 624 Oreamezation Development

ur

MG 63l Orpanization Theorny & Desien
MG O30 Opermions Management

or

MG 635 Managing for Quality

MG RX  Project Assessinent & Monagement
MGHIY  Construction Adminstrkion

MG R26 Construction Esimates & Cosix
MG BT Specitications & Contracis

Selected courses 1n the Exce21 Program
offered hy the Department of Civil
Engineering can be counted as concentra-
tion electives in construction management
with the approval of the Department of
Management and the Exec21 Program.

Operations Management

The Concentration in Operations
Management is designed tor managers
involved in modem operations. (s designed
to ghve operations imanagers the knowledge
necessary, within the context of modern
operations management and expertise, o he
effective in service as well as manufactur-
ing industrics.

Required:

MGAMHY  Opurations Management

MG B35 Managing for Qualuy

MG R Project Assessment & Management

Select one:
MO OO Quantitaiive Apnalvsis For Manaeenal
Decisions

MG 616 Job & Workplace Desizn

MG 6 Intrehuction 1o Retaihing & Supply Chuin
Manuzement

MG T Enreprencurshipy & Venture Creation

MGR6 New Product Development

MG H6S Mamagzing Technological Change &

Fhmsation
Tevhnulogy Sirateps

MG 6T

UNDERGRADUATE COURSES
MG 300 Management Process  3.0:0:3

[ntroductory management course for under-
araduates. Primary focus is the manage-
mant process; plning, orgamzing. statfing.
controlling. directing and decision making.
Attention is given (o the roles of vanous dis-
ciplines within management as well as to the
traditional business {unchions of market-
ing, accounting. finance. production. engin-
eering, research and development.

MG 301 Organizational Behavior
ERIRER)

Study of human hehavior in organizational
settings. Emphasis on motivation, informal
and formal group dynanmies. interpersonal
relotionships. supervision, lcadership, com-
munication theory. attitude and job sahis-
[action. work stress. carcer development,
creativity. Analvses of organizanonat behay-
ior problems by case studies and simulated
siuatons.

MG 305 Foundations of Business Systenis
3:0:0:3

Provides the student with o systems per-
spective on the specification. development.
implementation and maintenance of orga-
nizational intormation technology.
Prereguisite: MG 300,

MG 310 Project Planning and Quality
Manapement RNV

[ntroduves engineering und computer sei-
ence students to the theories and practice of
project planning and quality management.
Project planning topies include choosing
whether or not to undertake 2 project. choos-
ing between project possibilines, schedul-
ing projects. and controlling and managing
ongoing projects. Quality and concepts of
yuality management such as quality control.
continuobs improvement and customer sat-
istuction are explained in the second haltf of
the course,



MG 392: Special Topics: Introduction
to Retailing and Supply Chain
Management 3:0:0:3

Provides an introduction to retailing and
supply chain managenent. Both qualita-
tive and quantitative aspects retailing and
supply chain management issues will be
covercd hy this course. The underlying
objectives are to: (1) introduce students o
the standard business concepts (and asso-
ciated tenminology) involved in the retail-
ing and supply chain management arena; (2)
develop student skills in understanding and
analyzing retailing, marketing, logistics,
operations, channel management and allicd
issues and the interactions among them;
and {3) examine and discuss the important
role played by technology and integration
at various points in the supply chain.

GRADUATE COURSES

MG 505 Probahility and Managerial
Statistics 20:00:0:3

Starts with the basic concepts of random
phenomena and goes on to advanced apphi-
cations of statislics relevant to managers.
Topics include: probability theory, discrete
and continuous probability distributions,
sampling, measures of central value and
dispersion. hypothesis testing, statistical
mmierence., gquality control. analysis of vari-
ance, regression, correlation and nonpara-
mietrics. Emphasis is placed on application
of concepts.

MG 601 Organizational Behavior
24:0:0:3

Incgration of behavioral science theories,
concepts, research and technigues for under-
standing of human behavior in organiza-
tions. Topics include motivation and job
satistuction; decision~-making; group dynam-
1cx; work teams; leadership; communication;
power poiitics and conflict; organization
cuiture, structure and design: impact of
technology: work stress: organizational
change and development. Analysis of orga-
nizatienal behavior problems by case stud-
ies and simulated situations.

MG 607 Marketing 200:0:3
Marketing concepts, processes and institu-
tions: positioning, segmentation and prod-
uct life cycies. Integration of marketing
with new product planning, design and
development, Strategies for technology-
hased products, services and processes.
Market research, consumer behavior, adver-
tising. promaotion and sales. The special
character of industrial, povernmental and
international markets,

MG 608 Managerial Economics and the
Economnic Environment 20:0:0:3

The fundamentals of microeconomics
needed by managers, Demand theory (the-
ory of the consumer) including models of
demand, demand elasticitics and demand
forecasting. Supply theory (theory of the
firm} including dirninishing returns. profit
maxirnizing production levels, labor/capi-
tal tradeoffs and long-run vs. short-run
issues. Market structures and how they
affect optinal production and profit levels.
Positive and negative externalitics and gov-
ermment inlervention including regulation,
Lariffs and subsidics. Selected applied top-
ics. All topics are presented with emphasis
on managerial application.

MG 609 Managerial Accounting and
Finance 2/4:0:0:3

Elements of accounting and finance of
importance to ranagers. Analysis of prin-
ciples and practices of the finance func-
tion. Financing methods for internal and
external ventures and innovarions; capital
budgeting: R&D portfolio analysis. Contrast
of strategic perspectives emphasizing inno-
vation and development with those empha-
sizing short-term return and invesiment.

MG 610 Quantitative Analysis for
Managerial Decisions 27:0:0:3

Teaches the student to build mathematical
maxdels of munagerial problems. Types of
models discussed include linear and non-
linear programming. queuing. decision
analysis and decision trees, and others, The
class covers the assumptions made by cach
midel. the model’s formutation and solution,
and 1ssues that go beyond the scope of the
models. This course focuses on method-
ologies and their applications. not on deriva-
tion of algorithns.

MANAGEMENT PROGRAM

MG 611 Career Management 2/:0:0:3

Examination of careers from the perspec-
tives of both management and individuals,
including career stage models, organiza-
tional entry, carcer pathing, mid-career cri-
sis, career change, continuing education
and retraining, professional obsolescence,
career re-entry, job loss and underemploy-
menl. Emphasis on carcer assessiment exer-
cises for setf evaluation. Prerequisite: MG
601 o instructor’s permission.

MG 612 Human Resource Management
24:0:0:3

Fersonnel functions are investigated from the
perspectives of individual managers and
the total organization, Topics include work
force characteristics, recruitment and devel-
opment, performance evaluation and
rewards, effects of legislation and the chang-
ing labor force. Prerequisite: MG 601 or
IRSIFHCIOr'S Perrission.
MG 613 Labor Relations 24:0:0:3
Policies and philosophies of management,
organized lubor and government with regard
to solution of labor problems. Evaluation of
labor-relations problems, particularly those
of collective bargaining, cmphasizing inter-
relationships with social, economic and
legal trends. Co-/Prerequisite: MG 601 or
IASIFRCIOr's permission.

M 614 Conllict Management 2/4:0:0.3

I[nvestigation of the nature and meaning of
contlict in professional and technical orga-
nizations as well as in society. Analysis of
the design of conflict avoidance and miti-
gation programs. Alternative dispute reso-
lution modalities are presented and
demonstrated. Students design elfective
programs for cluss analysis. Prereguistie:
MG 601 or instructor’s permission,

MG 616 Job and Workplace Design
205:0:0:3

An examination of the interaction among
individual, job design and work environment
characteristics, Topics include work analy-
sis, task and workspace design, inpact on
communication, job satisfaction, motiva-
tion and productivity. job and work envi-
ronment redesign, sociolechnical design
approaches and the emerging role of artifi-
cial intelligence. Prerequisite: MG 604 or
IRSEFHCIOr'S permission.
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MANAGEMENT PROGRAM

MG 617 Performance Measorement and
Reward Systems RTINS

An introduction to practical approaches in
the establishment of a performance appraisal
system that includes theoretical and applied
issues, Reasons for implementing a per-
formance appraisal sysiem in organizations
are addressed. Other topics include coach-
ng. leedhack and performance evaluations.
The role of compensation benefits and other
rewards in attracling, retaining and mot-
vating employees. Prerequisite: MG 066
CF IMSHERCION's permission.

MG 622 Staffing Organizations 2/7:():0: 3

This course examines the design and man-
agement of successful staffing processes
used w form matches between people and
johs i order to achieve organizational etfee-
tiveness and individual job satisfaction,
Emphasis will be on the psychological the-
ories, measurement concepts and practical
technigques of personnel recruitmem and
selection. including such topies as human
resource planning. job analysis, the relia-
bility and validity of employee assessment
methods and lepal issues in the employ-
ment relattonship, Co-/Prevequiisite: MG
OOF or instructor s permission.

MG 623 Training in Organizations
24:0:0:3

The roles of training in organizations, tocus-
ing on department and line managers.
Subjects addressed include needs analysis,
preparation of employees tor jobs, man-
agement development. training program
design. evaluation and emnployee obsoles-
cence and retraining. Co-/Prerequisite: MG
BOF ar instructor's pernission.

MG 624 Organization Development
27:0:403

Applied theory and research related o the
process of managing change in organiza-
tions. Practical application of group, inter-
group and individual changes. Planned
structural revisions in formal organizanons.
Dynamics of organizational change
processes. Experimental techniques and
seminar approaches emphasized. Co-
/Prerequisite: MG 601,
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MG 625 Semiinar in Organization and
Career Change 24:0:0:3

Examination ol organizational restructuring.
including downsizing, recngineering, delay-
ering, mergers and acquisitions. focusing on
the impact of such change on professional
and managenal careers. Emphasis on cur-
rent organizational and individual man-
agement practices in coping with rapid
structural and culwral change in the work
environment. Experts from the privaie and
public sectors as well as consulting firms
address these management practices. Co-
fPrevequisite: MG 601 or instructor’s per-
FRISSION.

MG 626 Human Resource Information
Systems 27:0:0:3

Design, selection, implementation, enhance-
ment and operation ol Human Resource
Information Systems (HRIS) in organiza-
tions, Organizational, legal and political
issues as well as hardware, sottware, appli-
cations and commumcations in HRIS. The
uses of time-sharing, personal and mini-
computers and roaimfrumes. Focus on design

and use ot HRIS to facilitate objectives of

human resource functions as well as o sup-
port entire organizations,

MG 628 Internet Applications in Human
Resource Management 29:0:0:3

A survey of the effective use and applica-
tion of current Internet technologies for
human resource (HR) functions, Topics or
issues to be examined include information
acquisition by specitic HR functions. “*Best
Pracrices™ of HR functions utilizing [nternet
and Intranet technologies, creating Websiles
to realize business 2oals und to benchmark
comparable websites tor improvement.
developing policy manuals w address proper
use of the Internet. determining what HR
information to include on an organization
website, assessing the impact of internet
technologies on orpanization design, eval-
vating pnvacy and sccurty issues, devel-
oping a vision for HR on the intemet and
building an HR Internet plan.

MG 630 Operations Management
240:0:3

Analytical techniques tor desipning and
operating production and service systems,
including facility layouts and locations.
capacity planning. job sequencing., inventory
control and quality control. Introductory
lincar programming ang other formal meth-
ods. Cases and PC usage.

MG 631 Organization Theory and Design
24003

Analysis ol theorics of large-scale organi-
zations tfocusing on their structure and
design. Includes characteristics of hureau-
cracy, adhocracy. suboptimization. human
dynamics and informal systems, intfluence
and control systems, and planned change.
Examination of both formal and informal
organizations through research and case
studies, Co-/Prevequisite: MG 001 ur
IISTFUCION'S PErTRISSIN.

MG 633 Research Methods  24:0:0:3
An introduction 1o theories and techniques
of research methods, Primary objectives
are to provide understanding and appreci-
ation of why and how organizational
research is carricd out. Survey of research
methods. Rescarch proposals are devel-
oped. Prerequisite: MG 604, MG 605 or
IRSTFUCOr'S Persission,

MG 634 Applied Research Methods
27:000:3

Integration and application of advanced
research techniques utitized in studies of
organizations, Students develop and carry
out individual applied research projects.
Preveguisite: MG 633 or instrietor's pey-
mission,

MG 635 Managing for Quality 2/7.0:0.3

Focusing on quality and overall customer
satisfaction as a primary objective of man-
ufacturing and service operations is a proven
competitive weapon. This course examines
the concepts and methods for building qual-
ity inte the management process. Total qual-
ity management {TQM) and similar
approaches are covered through readings.
cases and cxamples.



MG 646 Introduction to Retailing and
Supply Chain Management  294:(0:0:3

This course provides an introduction 1o
retailing and supply chain management.

Both qualitative and guantitative aspects of

retailing and supply chain management will
be covered by this course. The underlying
objective is w: (1} introduce students to the
standard business concepts (and associated
terminuvlogy) invelved in the retailing and
supply chain manapement areni; (2) develop
student skills in understanding and analyz-
ing retailing. marketing, logistics, opera-
tions, channel management and allied issues,
and the imteractions hetween then: and (3)
examine and discuss the mportant role
plaved by technology and integration at
various points in the supply chain,

MG 650 Management of Information
and Information ‘lechnology 2v:0:02: 3

This course 1s designed for managers who
need 1o understand the role and potential
contribution of infornwation echnologies
in organizauons, The locus of the course is
un different information technologics and
their applications in managing business crit-
ical data, information and knowledge. The

course concentrales on the current state of

IT in organizations. challenges and strate-
gic use of IT. [T infrastructure and archi-
tecture. building, implementing and
managing I'T apphcations. and emerging
issues such as intelligent sysiems, business
process re-cngineering, knowledge man-
agement and group support syslems.

MG 632 Telecommunications Regulation,
Policy and Law 2e60:3

The relationships between the development
ol the telecommunications industry, national
growth and the development of telecom-
munications policy issues and policy mak-
ing orgamzations, Analysis of the major
issues which impact the teleconununica-
tions industry and commerce and society
ecnerally. The options and opportunities
afforded by recent regulatory and policy
issues.

MG 654 Economics and Strategy for
information Sectory VLN UR]

This course in applied competitive strategy
draws upon recent experiences in the impact
of information technology upon diverse
industries. Students completing this course
will have mastered a basic understanding of
the cconomic and competitive implications
ol information technelogy, This compe-
tenee in analysis is arrived al through under-
standing how availability ot information
{through technology or otherwise } aflects the
basic strategic options available and how
linms and industaes are likely to be atfected.
In addition, students will be introduced to
the often poorly structured process of eval-
uating the economics of potential systems
innovations. They will then be able to par-
ticipate in strategic systems planning from
a managerial point of view,

MG 655 Introduction to Management
ol Data Communications and Network
2303

Introduction of the fundamentals of tnod-
ern teleccommunications and networking to
the current and future managers. Covers
hasic coneepts such as components ol data-
conmunication, data transmission, Open
System Interconnection (OSH, TCPAP and
other models, data link and network layers,
and local aren networks (LANs), The
emiphasis ix to expand technical knowledge
and discuss related managerial issues,

MG 636 Advanced Management of Data
and Communications Networks 2/4:60:0:3

Tixplores advanced issues and trends in med-
ern enterprise networking, Exanines the
implications of such developments in the
business environment and the tnfrastruc-
tural needs of organizations and clusters of
organizations. Reviews ramifications of the
TCH/IP revolution leading to cornmercial-
ization af the Internet/World Wide Web.
Discusses the network infrastructure required
w implement Intranets/Extranets, electronic
commerce and interorganizational business
communication and collaboration gener-
ally, Evaluates emerging technologies (such
4s electronic payment systems. corporate
dignal libraries, push technotogy, multicas-
ting, firewatls and digital signatures), Deals
with the inplications ol intermetworking,
such as digital citics. smart buildings, dis-
tance leaming. telecommuting and telecon-
ferencing. Prereguiisire: MG 635

MANAGEMENT PROGRAM

MG 660 Management of New and
Emerging Technologies 20:0:0:3

A supvey of the exciting new and emerging
technologies that are becoming availabie
10 the new business world domain of the
global  intormation marketplace.
Architectures and issues for implementation
tor these new media are presented. The
“Information Highway" is presented, and its
opportunities, applications and challenges
are discussed. This course is for the man-
ager who is interested in staying current
with and learning about new technologies
tor use in business, No specific engineering
background is required.

MG 664 Management and the Lepal
System 20:0:0:3

Impact of the legul system on corporate
strategy, managerial dectsions and plan-
ning processes. [ssues covered include pro-
tection of intellectual and technological
propertics; consumer, contract and com-
mercial laws; employer liability: negligence
and risk-management from legal and cor-
porate viewpoints; and constitutional and
regulatory aspects of conducting business.

MG 717 Enterprise Data Systems
20:0:0:3

Addresses modern 1ssues of large-scale
inforination and knowledge management
through design, development and imple-
mentation of different kinds ot database
technologies. Introduces and elaborates duta
maodeling through entity relationship
method, relational model, SQL applica-
tions. database architecture, different types
of database management systems, data
inlegrity and administration, ete. Also intro-
duces emerging database technologies such
as distributed Intemnet-based databases. dis-
tributed clientserver datubases. multici-
rmensional databases, groupwares. data
warchousing and data mining for decision
support, etc.
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MG 758 Management of Electronic
Business 240:0:3

Investigates the management implications
of electronic business. Topics include: (1)
accelerated new product development; (2)
impact of technology on the value chain: the
changing role of intermediaries; (3) clec-
tronic commerce: business models and
strategies for survival general Iifestyle; (4)
implications of “being wired™; and (5) busi-
ness applications involving collaboralive
communication, computation and team-
work, Course material is designed to be
dvnamic and Internet-hased, reflecting the
nature of change in electronic commerce and
the IT industry, and the potential implica-
tions of clectronic business for managers.
Students work on a project that requires: fol-
lowing developiments in the business and 1T
press, interviewing managers and product
developers and simultaneously testing and
discussing current developments in the e-
commerce marketspace. Classes are con-
ducted using the case method, and a high
level of class participation is expected.

MG 770 Entrepreneurship and New
Venture Creation 265:0:013

Focuses on entrepreneurship and venture
creation as key engines for wealth creation
and successful business strategy in the mod-
¢rn innovation-intensive, high-tech econ-
omy. Deals with such key issues as: {1)
assessing attractiveness of’ opportunities;
{2) launching a new venture: (3) nurturing
and growing and enuepreneunal venture; (4)
obtaining the necessary financial, human and
technology resources: (5) managing the
transition from a small entrepreneurial linn
te a lurge, sustainable professionally man-
aged hut sull entrepreneurial corporation:
and (6) being an entrepreneur and promot-
ing entrepreneurship in a large corporaton.

MG 819 Project Planning and Control
28:0:0:3

Network planning techniques for project
management and resource allocation.
Emphasis on PERT, .OB, CPM and prob-
abilistic generalized networks. Heuristic
models for multi-project scheduling and
resource leveling. Network development,
computer adaptation. progress reports and
project monitoring, Also listed under 1E
620 and CE 828,
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MG 820 Project Assessment and
Management 2k:0:0:3

Management of technology-based projects
ranging from individual research and devel-
opment o large-scale and complex tech-
nological systems. Feasibility and risk
analyses. Project sclection and portfolio
optimization. Functionual and administra-
tive structures, coordination and scheduling
of activities, personnel planning. negotia-
tions and contracts, cost estimation, capital
budgeting. cost controls. cffective matrix
management. Also listed under CE 820,

MG 825 Construction Administration
2W4:0:0:3

Manggement techniques of construction
are discussed in relation to alternate means
ot project execution, Organtzativnal struc-
tures, management systems and controls
are exarmined from the points ol view of
owners, constructors and prolessional con-
struction managers. Also listed under CE

g25.

MG 826 Construction Estimates and
Costs 2%:0:0:3

Technigques for estimating costs of capital
prjects and methods for etfective cost con-
trol during project execution are taught with
emphasis on principles of good manage-
menl. Also listed under CE 826.

M{(: 827 Specifications and Contracts
20:0:0:3

Principles of contract law applied ¢ con-
struction; legal problems in preparing and
administering construction contracts. Also
listed under CE 827.

MG 864 New Product Development
2K:0:0:3

The dynamics of technology and the pres-
surcs of competition are driving enterprises
to make their product developsnent and pro-
duction processes strategically more effec-
tive. and cconomically more efficient in
time and cost. Course deals with the state-
ot-the-art in new product activitics for ser-
vice and manufacturing firms, cxamining in
depth the marketing technology and man-
ufacturing technology linkages.

MG 8§65 Managing Technological Change
and Innovation 2m:0:0:3

Focuses on the effective management of
technological change and innovaton. which
i accomplished by employing a dual per-
spective. One perspective is based on indi-
vidual, group and organizational theory,
research and practice. This body of litera-
ture, viewpoints and experience provides
essential guides for successfully managing
the intreduction of new technologics.
Realizing the full potential of new tech-
nologics requires effectively managing
change to assure the commitment of all
stakeholders. The second perspective is
based on innovation theory, rescarch and
practice. This body of literature, viewpoints
and experience pravides key insights for
effectively managing the process of inno-
vation and the impact of innovaton on all
parts ol an enlerprise. Specifically, there is
explicit consideration of the need within a
firm to manage and inspirc people so that
they can effectively communicate and inno-
vate.

MG 867 Technology Strategy 2/4:0:0.3

Examines in depth the strategic technolog-
icul decisions that a general manager faces,
From entrepreneurial start-ups 1o estab-
lished companies, in dynamic as well as
malure environments, there must be a con-
scious process ol formulating and imple-
nenting a technelogy strategy to serve the
business interests of the finm. Such a strat-
egy would guide investments in research and
development, selection among and timing
ot alternate technologies, organization and
communications, formation of alhances
and funding of ventures.



MG 968 Seminar in Management of
Technology 20:0:0:3

Complements the MOT clective curricu-
lum by providing in-depth treatment of spe-
cific current topics in this rapidly changing
field or by providing a structured forum for
dealing with refevant issues in current prac-
tice. Depending vn the theme that is chosen
for cach semester that the course is given,
the formal may be either readings and
research or a series ol discussions of con-
temporary issucs led by experl practition-
eI,

MG 970 Project in Strategy and
Innovation 27:0:0:3

An integrative course that brings together the
concepts and theories from a number of
individual courses. Considers the corpora-
tion from the viewpoint of senior corporate
and divisional management. Uses case stud-
ies and projects to fucus on interrelationships
between strategy, technology, innevation,
comorate culture. organization structure
and human factors in domestic and global
corporations. Prerequisite; advanced stand-
ing.

MG 975 Sclected Topics in Management
20x0:3

Current topics in various fields are analyzed
and discussed. Prerequrisites: advanced
siepuding and instrnctor’s permission.

MG 976/977 Readings in Management
3 units each

Dirceted individual study of supervised read-
ings in advanced arcas of management.
Prerequisite: department head’s permis-
SiOR.

MG 985 Selected Topics in Organiza-
tional Bebavior 206:0:0:3

Discussion and analysis ol current lopics in
organizational behavior. Prerequisites:
Advanced standing and instrucior’s per-
PENSTON,

MG 986/987 Readings in Organizational
Behavior 3 units eack

Directed individual study or supervised
readings in advanced areas of organiza-
tional behavior. Prereguisite: department
head’s permission.

MG 997 Thesis for Depree of Master of
Science 3 units

Original investigation in a topic chosen by
the student. Conferences and progress
reports required during work, and final writ-
ten reporl required at completion. Oral
examinarion may be requested by the depart-
ment. Prereguisites: degree starus and
approvad of supervising professor, adviser
and department director,

MANAGEMENT PROGRAM
INFREQUENTLY OFFERED
COURSES
M 619 Employee Scheduling
MG 830 Formulation and Analysis of
Public Works Projects
Also listed under CE 781

MG 850 Cost Systems
Preveguisite: MG 609,

MG 860 Financial Planning, [nternal
Reporting and Operation Control
Prerequisite: MG 609,

MG 863 Market Rescarch
Prereguisite: MG 607,

M 871 Manufacturing Strategics
Also listed under MN 622,
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MANAGEMENT OF TECHNOLOGY PROGRAM

Academic Co-Directors: Mel Horwitch
and Nina Ziv

For forward-thinking managers. the
Management of Technoloey (MOT)
Program is the "MBA of the future.”

One of the first aceredited universities

o offer an advanced degree in MOT.

Polytechnic University is a recognized

leader in the field. Rather than gralting a few

courses onta a tradional MBA program,

Polvtechnics MOT Program possesses

thoroughly innovative integrated curricu-

fum.
Key characteristics of the MOT

Program:

+  Provides skills and knowledge needed
o manige technology-intensive corpo-
rations

+ Tocuses on strategic implications of
technology and innovation

+  Encompasses innovation management
m all modern technology arenas such as
media/entertainment. bio-medical/
pharmidchemical, new materials, acro-
space and financial and professional
services

¢+ Deals with the impact ol technology
and innovation throughout an enterprise

»  Addresses physical and digital (includ-
ing Internet-based) innovation

+ Enables key transition from technolo-
gists to high-level. effective technology
Maagers

*  Assumes a global perspective

+ Explores and develops new business
madels based upon technology-cnabled
innovation

In the MOT cuwmicuium, cven traditional
subjecis such as finance. operations man-
agement and marketing are taught with
technology-cnabled inmovation  issues in
mind. Subjects, concepts and issues directly
relaied o lechnology management and
accessing mnovative capability that form the
MOT Program core mclude:
»  Customers, suppliers and other partners
as sources and co-creators of mnovation
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¢ New product and services development

» The global search {or innovation snd
technology and choesing among increas-
ingly global technology sources and
markets. including Europe. the Pacific
Rim. Israel, India and others

* The entreprencurship explosion

+ Intepratnng echnology and manage-
ment

» Venture capital and venture creation

= The Interpet and the Web-innovation’s
new platform

o Innovation-Triendly cultures and orga-
nizations

» The IT-innovation connection

= Revitalized R&D

= High-technology products and services

»  Strategic technology planning and inno-
vation-intensive new product husiness
models

+ Knowledge management

* Technology choice and acquisition

The program is also well-sunted for engi-

neers and seientists with increasing man-

agerial responsibility. as well as

professionals, lunctional and business man-

agers in finance, banking. telecommuni-

cations, design, retailing, media/entertain-

ment and other increasingly technological

environments,
MOT is an executive program. As such.

it has the following general (catures:

» Close interaction and teamwork

» A professional. modern and informal
learning environment

» Participants viewed as real partners in
the learning process (in class and in the
joint gencration of intellectual capital as
presentations, reports or ciases—in paper
and digital formats)

» A curmiculum that is continually updated

»  Close collaboration with respected part-
ners in industry and the relevant schol-
arly community

» Full courses and new hall-semester
courses 10 make the most ol the limited
time available

o Carefully selected elective courses 1o
maintain flexibility in meeting diverse
professional needs

* A blend of live class experience with use
of moder, Web-based technology

«  Effective remote-collaboration learning
and teamwork that are also enabled by
technology

¢+ [Learning materials that are often in dig-
ital Web-based format to take advantage
ot new [nternet-based technologies and
methods

= The incorporation of technology with
case of use and access as ke watch-
words

There are ulso more focused tracks in MOT
Manuging Technology and Innovation in
Financial Services (MOTIFS) and an e-
Business track.

MO classes are held every other Friday
morning and all day Saturday or held every
other Thursday evening and all day
Saturday at the New York Information
Technology Center, 55 Broad Street.
Manhattan.

An all-inclusive fee covers tuition and
tees, wxthooks and other educational mate-
riul, special tutorials and lectures. and meals
onclass days. Visitthe program’s Web site
at www.mol-tin.poly.edu tor the most cur-
rent information,

ADMISSIONS REQUIREMENTS
Admission 10 the MOT Program is based
on an in-depth evaluation of 4 candidate’s
academic record, work experience and
overadl intellectual and professional qual-
ifications and potential.

Applicants must demonstrate strong
commitient. an ability to benefit protes-
stonally trom rigorous 16-month execu-
tive programs and significant promise of
future career advancement. Because of the
heavy demands of these programs, it is
imiportant that employers also explicitly
support such protessional education,

In generul. GRE and GBIAT tests are not
required for applying to the MOT or MOT
Programs. But the MOT Executive Masters
Management Degree Prograims office may
ask an applicant to submit scores Lter in the
admissions process,



How 1o apply
I. Mail completed application and appli-
cation fee to:
Administrative Director, MOT-TIM
Polytechnic University
35 Broad Strect, Suite 13B
New York, NY 10004
or at www.mot-tim.poly.edu, complete the
electronic application available.

2. Arrange to have transeripts for previous
college and university work sent directly by
the academic institution 1o the MOT-TIM
Master’s Degree Program Administrative
Director at the above address.

3. Arrange for two letters of recommen-
dation to be sent (o the Executive Master’s
Degree Administrative Director. Thesce let-
ters are generally from a supervisor or high-
level coileague who is familiar with your
protessional work.

4. The final step to adimission is a personal
intervicw with onc ot the Academic co-
Directors 1o discuss career objectives and

Lo make sure students” aims fit the goals of

the program te which they have applied.

For turther Information please contact the
progrini:

Tek: 212/547-7030, ext. 207

Fax: 212/547-7029

E-mail: mot-um@poly.edu

Webh: www.mot-tim.poly.edu

DEGREE REQUIREMENTS AND
CURRICULUM

The 36-credit program consists of the fol-
fowing:

First Semester

MG BG3 Orzanizatonal Behivior & Management
Processes in Innovative Comorations

MG 609 Munagenal Accounning & Fiance

MG 865 Munaging the Innovation

Sccond Semester

MG 607 Markenng

MG 610 Quamitative Analvsis for Managerial
[Ievistoms

Information Techmologies. Systems &
Munagement in Organizations

MG Y3

MANAGEMENT OF TECHNGLOGY PROGRAM

Third Semester

MG o0 Managenal Economics & the Economic
Enviranment

MG 775 Operations Management for Knowledge-
Based Enterprises

MO 786 High Technology Entrepreneurship

Fourth Semester

MO 783 New Frontiers in Electronic Business®
MG 795 Global Innovalion®

MG US0 MOT Capstone Project Course

MG Elective Course 1% (select one from the
[1s1 below
MG Lleetive Course 155 # {seleet one from the

list brelowe)

Elective Course Portfolio

MO 781 Selected Topics in Networking &
Intormation Technoligies *

MG THE Negotiation in Technulogy-Intensive
Scctors**®

MC 785 High-Technology Lepdership**

MG 787 Intelleclual Property tor Technology &
Information Managers™*

MG 788 Modern Supply Chain Management:

Integration Through Technology™#

MG 789 Special Elective Topics for MOT &
TIM*=

MG 797 Financing tor Value Creation®#*

MG 820 Project Management & Assessment for
Technology Managers®™*

# hedf-semester cotrse
#% fli-semester courses offered in thivd or fourth
SEMICNTCEY

SPECIAL MOT TRACK:

The e-Business Track

e-Business constilutes for many profes-
sionals in the MOT environment an impor-
tant arena for value creation. 1t can enhance
market performance and can make orga-
nizations more cfticient and effective. Those
MOT participants wishing to be formally
recognized as knowledgeable in e-Business
focus may choose to enter the MOT e-
Business Track. Choosing this track
requires the completion of a {inal project
dealing specitically with an important topic
in the e-Business world as part of the
Capstone Coursce in the linal sernester. The
e-Business track is open o all MOT stu-
dents,

SPECIAL MOT TRACK:
Management of Technology and
Innovation in Financial Services
[MOTIFS]

Munagement of Technology and Innovation
in Financial Services [MOTIFS] is a spe-
cial Track within the overall MOT Program.
The degree that is awarded is the samce
degree awarded for the overall MOT
Program.

MOTIFS is designed for professionals
in the financial services industry who aim
for und require greater understanding of
innovation, technology and information
management in financial services. MOTIES
provides an MOT curriculum with an
emphasis on technological and competitive
challenges facing securities. insurance,
banking and other financial services seg-
ments.

The MOTIFS curriculum is as follows:
First Semester
MG 63 Organizational Behavior & Management

Processes in Tnnovative Corporations
MG 09 Manugerial Accounung & Finunce
MG 365 Managing Innovation

Second Semester

MG 607 Markeling

MG 693 Information Technologies, Systems &
Management in Organizations

MG 796 Modern Financiad Insututions & Their
Competitive Environment

Third Semester

MG A0R Managerial Econumics & the Eeanomic
Environnwent

MG 786 High Technotogy Entrepreneurship

FE6O3  Money, Banking & Financial Markes##=

Fourth Semester
MG 799 Maodern Financial Produces ®
MG 950 MOT Capsrone Project Course®

MG Elective Course 1*# (select one from the
list below)
MG Elevtive Course I (select une trom the

list below)

Elective Course Partfolio

MG 781 Sclected Topics in Networking &
Information Technologies**

MG 784 Negotiation in Technology-lntensive
Sectors*=

MG 785 High-Technology Leadership®*

MG 787 Intellectwal Property for Technology &
Information Managers®*

MG 788 Modern Supply Chuain Management:

Integration Through Technology **

MG 789 Special Elective Topies for MOT and
TIM*=

MG 797 Financing for Value Creation**

MG B20 Project Management & Assessment For
Technology Managers®*

* heff-vemester course

* hadf-semester conrses offered in third or fourth
SerleNters

#EE pvisting faancial engineering course! see
Financiaf Engineering Progran catelog conese sec-
ler
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SPECIAL MOTIFS TRACK:

The e-Business Track

¢-Business constitutes for many proles-
sionals in the MOTIFS environment an
important arena Jor value ¢reation, It can
cnhance market perfonnance and can make
organizations more eflicient and effectve.
Those MOTIFS participants wishing to be
formally recognized as knowledgeable in
e-Business focus may choose to enter the
MOTIFS e-Business Track. Choosing this
track requires the completion of a final
project dealing specitically with an impor-
tant topic in the e-Business world as part
of the Capstone Course in the final semes-
ter. The e-Business track is open to all
MOTIES swudents.

COURSES

The following MOT courses are unigue 1o
this executive management progranl. For
other course descriptions, refer to the
Munagement Program section of this cat-
alog.

MG 603 Organizational Behavior and
Management Processes in Innovative
Corporations 27:0:0:3

Introdduction te issues and concepts in orga-
nizatiopal and admimstrative behavior, with
emphasis on designing and maintaining
organizations that can innovate and adapt.
Management processes for flexible and
innovative organizations. The evolution of
technology intensive business organiza-
tions. The role of technology n the growth
of the modern (irm. Human resource man-
agement and organization development in
technology-intensive firms.
MG 607 Marketing 204:0:0:3
Marketing concepts, processes and insti-
tutions: positioning, segmentation, product
life cycles. Integration of marketng with
new product planning. design and devel-
opment. Strategics for technology-based
products, services and processes. Market
research. consumer behavior, advertising,
promotion and sales, Global marketing and
marketing on the Internet.

MG 608 Managerial Economics and the
Economic Environment 205:0:0:3

Microeconomic analysis and the macro-
economic environment for managers.
Feononvie basis for managerial decisions
in production. investiment and technology
strategy. Economics of the firm., business
cycles, economic growth. international
trade, financial institutions and currency
systems, The econonics of innovation and
entrepreneurial activity, The role of 1ech-
nology in economic growth and in inter-
national competition.

MG 609 Managerial Accounting and
Finance 207:0:0:3

Principles and practices of the modern
finance function including accounting and
corporate finance, and their relevance lor
all infonnation business managers. Strategic
perspectives—balancing long-term devel-
opment and short-term returns, Financing
of ventures and innovative activities. Project
selection. capital budgeting and risk analy-
sis. Special emphasis is placed on financial
decision making in the information business
sectors and the financial assessment of
increasingly importani knowledge-
intensive assets,

MG 610 Quantitative Analysis for
Managerial Decisions 205:0:0:3

Applications to the management of tech-
nology of guantitative and analytical tech-
nigues. such as probability, statistical
inference. comelation and regression. deci-
sion theory. forecasting, linear program-
ming and queving models. Production/
uperations management techniques, Cases
and problems selected from real-world
technology-management expericnce,
including computer-supported decision
making and simulation.

MG 693 Information Technologies,
Systems and Management in
Qrganizations 24:0:00:3

Designed tor managers who need to under-
stand the role and potential contribution
of information technology (IT) within orga-
nizations. The focus is on information tech-
nology and its business applications, Course
concentrates on the current state of IT in
organizations. challenges and strategic use
of [T. IT infrastructure and architecture,
the technical foundation of IT. building
and implementing organization information
systems. emerging issues in 1T such as
inteiligenl systems, business process re-
engineering, knowledge management and
eroup support systems. Course format is
interactive with concept presentation fol-
lowed by apen discussion on real-world
applications of IT and business cases.

MG 775 Operations Management for
Knowledge-Based Knterprises £:0:0:3

Services and product development and
process change. Managing the learning
curve. Conflicts between innovation and
productivity, Operations management s
an clement of overall strategy. Flexible
operations systems and automation and
intormation systems, CAD/CAM and com-
puter-integrated operations. Quality control
wn this course. Students develop an under-
standing of the strategies. tools. processes
and techniques for improving the prof-
itability and competitiveness of modern
businesses from an operations perspective.
Among other arcas that receive emphasis:
developing an operations strategy; manag-
ing operations as technology and cconom-
ics change: measuring and improving
“productivity™ in the modern manufactue-
ing and service sectors using activity-based
costing in operations management; and
theory ol constraints and understanding
“quality.”



MG 781 Selected Topics in Networking
and Information Technologies

FAA:0: 17
{(hall-semester course)

Comprises an in-depth exploration of
selected modemn networking and information
technologies. The specific topics studied
vary from vear to year. Examples are mobile
communications. 1P telephony., enterprise
data systeins, The course builds on previous
TIM courses. Course provides a solid tech-
nology grounding in a learning context
which alse emphasizes how these sefected
technologies aftect markets, industries,
providers. integrators and users, Course’s
technical content 1s suppiemented with actual
case examples and guest speakers,

MG 783 New Frontiers in Electronic
Business Ha0:0: 4
{half-semester course}

bwvestrgates the management implications of
electronic business. Topics include: (1) aceel-
erated new product development: (2 inpact
ol technology on the value chain. the chang-
ing role ol intermedianies: (3) clectronic
commerce business models and strategies for
competitive survival and dominance: and
¢4) business applications involving collab-
oralive comimunication. computation and
teamwork. Course natenial 1s designed to be
dynamic and Internet-based, reflecting the
nature of change in electronic commerce
and the [T industry and the potential impli-
cations of clectronic business for managers,
Students work on a project that requires fol-
lowing developments in the business and
IT press, interviewing managers and prod-
uct developers and simultancously tesling
and discussing current developments m the
c-commerce market-space. Classes are con-
ducted using the case methed. and a high
icvel of class panicipation is expected.

MG 784 Negotiation in Technology-
Intensive Sectors Ficinon by
{halt-semester course}

Negotiation is the art and science of creat-
ing good agreements. This cobrse covers
the science of negotiation by discussing and
applying theories of negotiation. The a1 of
negotiation 1s leamed through practice: stu-
dents in this class develop the ar of negoti-
ation by negotiating with each other in
realistic cases. A wide varicty of negotiation
applications is covered in this elass. inclugd-

ing one-time and repeated negotiation, sin-
gle and muiti-issue negotiations. and two-
party and muln-pany bargaining. Special
cmphasis i$ placed on negotiations in tech-
nology-intensive environments. This class s
taught using the case method. Many of the
examples used in this course will be cases
that the students actually negotiate with each
other. Studenis’ grades will be based on
their performance in these negotiations and
on their class participation.

MG 785 Righ-Technology Leadership
(half-semester course} PR IR R

Focuses on the essential role of multifaceted
leadership in diverse high-technology man-
agement seltings. Discusses different forms
of modem high-technology leadership: ez,
the gencral management leader, the project
teader. the technelogy leader. the visionary
Icader and the operational team leader. Cuse
studies and actual examples of high-tech-
nology leadership are emphasized.

MG 786 High-Technology Entreprencurship
3:00:3

Focuses on entreprencurship as 4 critieal
engine tor wealth creation in the high-tech-
nology, innovation-intensive economy. Deals
with such key issues as: 1) assessing attrac-
tiveness of opportunitics; (2) launching a
new venture: {3) obtaining the necessary
financial, human and technology resources:
(4} managing the transition from a smalf
entrepreneurtal firm Lo a large, sustainable
protessionally managed but still entrepre-
neurial corporation: and (5) being an entre-
prencuy and promoting entrepreneurship in
a large corporation,

MG 787 Intellectual Property for
Technology and Information Managers
thalf-semester course) 10:0: 40

Focuses on the role of inteliectual property
{e.p.. patents, trade secrets. copyrights, trade-
marks. ete.} as a magor element in modern
technology and informalion strategy.
Relevant concepts and case studies are used.
with examples representing both ¢lassical
and digital innewvations.

MANAGEMENT OF TECHNOLOGY PROGRAM

MG 788 Modern Supply Chain
Management: Integration Through
Technology Haho 1
{half-semester course}

Introduetion to the role of information tech-
nology in supply chain management. Course
butlds on some of the concepts covercd by
the MG 783 New Frontiers in Electronic
Business. Both qualitative and quantitative
aspects of supply chain management are
covered. Articles pertaining to leading-cdge
rescarch and management thought are dis-
cussed and analyzed by students. The under-
lying objective is to prepare parlicipants o
develop skills that are useful in analyzing
technology. marketing. logistics, operations
and broader channel-manageinent issues.
Clusses are conducted using the case method.
and a high level of class interaction is
expected.

MG 789 Special Elective Topics for MOT
and TTM L 0:0: P
{hult-semester course)

Covers sefected key emerging trends and
tssucs in the MOT and TIM domains.
Discussion with mdustry leaders and spe-
ciulists from business. government and acad-
emiu. Topical treatment of technologies,
markets, business practices, government
regulations and the refutionships among
them,

MG 795 Global Innovation
(half-semester course)

FA0:0: 17

Focuses on global technelogy-enabled inno-
vation, Topics covered include: accessing
glohal sources of innovation. coordination
and organization of activitics around the
waorld, new product development on 2 global
busis, the role of revitalized global R&D,
growing prominence of IT and c-Business
in global innovation, and the role of alliznces
and linkages with custonters, suppliers and
other third partics. Introduces the fatest and
most relevant thinking. research and prac-
fices.
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MG 796 Modern Financial Institutions
and Their Competitive Environment
20:0:0:3

Unique course ntersects technological
innovation and management with regard to
the (inancial services industry. Course
tocuses on the management of modern
financial enterprises, innovation and tech-
nology management in these organizations,
and the risk-retumn tradeoll from a tinancial-
institution perspective. Deals with both the
theory and practice of financial institutions
by analyzing the regulatory, technological
and competitive factors that define the
dynamics of this rapidly changing indus-
try, Knowledge in this course is developed
primarily through & mixiure of textbook
reading assignments and discussions of
concepts in real business contexts through
case studies. Course objective is to pro-
vide wechnology managers with a firm
knowledge of the normative consequences
on financial management decision-mak-
ing to create sharcholder value,

MG 797 Financing for Value Creation
(hall-semester course) Ha:0:0: 14

Organized around the key-creating strate-
gies and financial skills required by man-
agers of entrepreneurial and innovative
firms at various stages of evolution: from
new. stand-alene entreprancunial ventures
W innovative, technology-dnven projects of
established corporations.

214

MG 799 Modern Financial Products
(half-semester course) 20:0:0:3

Examines critical management issues of
the technology domain that characterizes
modem financial products used for invest-
ment, hedging or trading purposes. The
description and use of these instruments
were introduced in MG 796 and MG 693,
which provide the necessary background
discussion of information technologies and
systems. Course’s principal focus is on
managing the technological challenges in
the valuation and sk management of these
data-intensive modern financial products.
FPrerequeisites: MG 796 and MG 693,

MG 820 Project Management and
Asscessment for Technology Managers
(half-semester course) Fi0:0: 1%

Managing technology-based projects rang-
ing trom individual rescarch and develop-
ment o large-scale and complex
1echnological systems. Feasibility and risk
analysis. Project selection and porifolio
optimization, Altemative financing meth-
ods. Functional and administrative struc-
tures, coordination and scheduling of
activities, pecsonnel planning, negotiations,
contracts and computer-based techniques.
Cost estimation, capital budgeting, cost
controls and cifective matrix management.
Actugl ¢ase studies gre used as are relevant
project management softwate applications.

MG 865 Managing Innovation
20:0:0:3

Examines key manageral features of mod-
ern innovation. Identifics diverse ways
firms can access innovative capabilities.
The managerial interplay between tech-
nology and management leading to inno-
vation in the marketplace is a major focus
of discussion and work. Important sub-
stantive themes include: (1} the variety of
innovation processes existing in the mod-
ern economy, such as radical vs. incre-
mental, product ¥S. process v, Service vs.
system and physical vs. digital: {2} the
diversity of corporate setlings in which
modern innovation takes place. e.g., large
corporation vs, smatl firm or start-up vs. net-
worked organizations; and (3) the sources
of modern innovation, e¢.g.. developers.
users, suppliers. universities and other third
partics,

MG 950 MOT Capstone Project Course
27:000:3

Provides a capstone, integrative and state-
of-the arl intellectual experience for par-
ticipants at the conclusion of the program.
The class focuses on a selected mujor sub-
ject that is of broad and compelling man-
agerial concern and that is related in
important ways to the innovation, tech-
nology-intensive andfor information busi-
ness arenas. Students are initially divided
into sinall groups to tackle various aspects
of the overall subject; individual panicipants
are expected to submit their own analysis
of a specific issue or finn associated with
the general subject. Participants are encour-
aged to employ concepts and insights they
have acquired during the course of the
entire program



MANUFACTURING ENGINEERING PROGRAM

Dirvector: Blatr R, Willlams

The Depurtment of Mechanical, Aerospace
and Manufacturing Engincering olfers a

graduate program {eading to a Master of

Science in Manufacturing Engineering.
Some courses are offered at the under-
graduate level as technical electives for var-
ious engincering programs.

In recent years, much has been written
about how to improve the productivity. prof-
itability and competitiveness ol U.5. man-
ufacturers. Many new approaches have been
introduced. The first wave of these cen-
tered on improving compettiveness through
improving quality and reducing inventory
and cycle time by focusing on design, the
introduction of product realization processes
and the introduction of specific new mcth-
ods such as TQM, JIT/FQC. new produc-
tion control systems and activity based
costing, The program at Polytechnic empha-
sizes these methods and supports them
through courses in robust design and the
design of experiments technigues. As for
production, there are courses in CIM and
maodem methods of production control such
as Goldrait's synchronous manufacturing.

Success in the application of these new
methods depends upoen getling acceptance
for their use. so the program addresses
specifically how to overcome cullural bar-
riers through courses in managing the
human side of technological change and
developing high-performance teams.
Curently in U.S. industry. attention is being
tocused on reducing variability in produc-
tion, thereby improving asset utilization
and hence profitabitity and customer satis-
faction. Polytechnic offers new courses in
production science that specifically address
these issues.

The depaniment’s comprehensive pro-
gram in manufacturing engineering con-
cerns this amray of new methods, which are
generally applicable and thus portable.
Students may acquire specific knowledpe in
any of the professional disciplines offered
at Polytechnic through a concentration con-
sisting of up to four courses. The program
1s interdisciplinary and designed lor work-
ing professionals who have responsibilities
in manufacturing and tor those who plan to

enter manutfaciuring after completing the
MAUSIEr's program.

Becuuse hands-on experience is so impor-
tant, the program has made arrangements
for full-time students and those part-time stu-
dents who do not work full-time to do intern-
ships in nearby manutacturing industry.
Students enrolled tull time can complete the
MS program, including the intermship. in one
year.

GOALS AND OBJECTIVES

The ebjectives of the MS program in

Manufacturing Engincering arc for its stu-

dents to acquire the skills necessary to:

« Develop expertise in methods used ina
wide variety of industries to increase
profitability and competitiveness by
improving quality. ¢ycle time, design
and produclion in (actories and supply
chains

» Develop experise in computer-based
progeams used throughout industry to
analyze problems and irnprove pertor-
mance, including simulation, linear pro-
gramming, project management, factlity
planning and production planning and
control

* Cultrvate a broad knowledge base
through the choice of concentration of
courses in manulacturing engineering
and related fields to suit career needs

*  Obtain hands-on experience through
internships in local industry, which also
provides matertal for a master's report

GRADUATE PROGRAM

The Master of Science in Manufacturing
Engineering can be taken full time or part
time at either the Brooklyn or the
Westchester campus.

Students are drawn from a wide variety
of manufacturing firms, large and small.
Students have corne from such firms as
Symbol Technologics, Standard Motor
Products, IBM, Loral., Medical lLabs
Automation, Guild Moulders, Photocireuits
Corporation, Pitney Bowes, Kraft-General
Foods, Kepeo and Lucent Bell Labs,

This propram is designed to:

» Empower the engineer to identify, eval-
uate and implement production improve-
ment by upplying new methods

* Provide experience in design and pro-
duction through internships and projects

* Provide hands-on experience in the use
of software for design and simulation

Students graduating from this program will
be equipped with working knowledge of
advanced methods and technigues in man-
ufacturing that are in use throughour the
world. They will have sutficient knowledge
and hands-on expericnee W enable them o
contribute signilicantly (o productivity
improvement and to provide the leadership
that such programs require. They will be
well positioned to advance their own carecrs,

UNDERGRADUATE PARTICIPA-
TION IN MANUFACTURING
Polytechnic offers undergraduate courses in
manutaciuring enginecring. which allow
students in different engineering disciplines
to use manufacturing courses as electives in
their undergraduate prosranis.

DESIRABLE BACKGROLUNDS FOR
GRADUATE STUDENTS
Admiission to this eraduate program is open
to those holding an accredited enginecring
degree (BS or BE), to graduates in physics,
chemistry, materials scicnce and ihe bio-
logical sctences and to those holding an
MBA.

international students with equivalent
backgrounds are eligible to participate in the
program.

REQUIREMENTS FOR THE
MASTER OF SCIENCE

The degree program requires 36 credits,
Lypically made up of |1 courses and a 3-
credit master’s report. or 10 courses and a
6-credit master's reporl. Credit may be
granted lor up o three relevant graduate
level courses (9 credits) completed cise-
where with o grade of B or better. Tssues
relating 10 the transfer of courses are
addressed in the Mechanical Engineering
Program section of this catalog,



MANUFACTURING ENGINEERING PROGRAM

Prerequisite Courses (or equivalent
knowledge)

Students must be computer ierate and have
knowledge of engineering economy and
probability and statistics. If the prospective
student lacks the relevant knowledge, the
requirement may be satisfred by the fol-
lowing courses:

= Probability and Statistics
{MA 651 or cquivalent)
» Computer Literacy
(ME 2114 or equivalent)

Up w6 credits of graduate courses in this
calegory of prerequisite knowledge can be
counted for degree credit as electives.

Required Core Courses 18 Units

MN G Quatity Contrel & Improsement

MN GIH O Managing the Human Side of
Technological Change

AMNO7RS Computer Inlcgrated Manotaciuring
Syatemm

MNOTRE S Manufaciuring Sysiems Engineering

MN TS Production Science

MNOTYUE Design for Manulacturability 1DEM)

Other Courses 18 units
Stadents are encowraged 10 oreanize their
clectives Imo “concentrations.” Concentra-
tions are designed to suit the student’s carcer
needs and, for those who are working, the
needs of the firm.

MASTER'S REPORT

MN 496 MS Report is nommally 3 credits,
1t may be expanded to 6 units by use of MIN
QU7 us an elective. The master’s repor is
done in an industrial lab setting whenever
possible. Local indusiries with plants acces-
sible 1o both campuses offer internships in
mamy types of manufacturing.

Pan-time students may draw upon their
work 10 provide appropriate master’s reports.
Full-time students may also work on theo-
retical or experimental research projects at
Polytechnic. Tn all cases, a faculty adviser
1w assigned. Written project proposals are
reguired at the start of the work. A written
surnmary and report are required upon com-
pletion of the project.
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CERTIFICATE PROGRAMS

The department offers centificate programs
designed tor the professiona) with work
experience. A certificate program reguires
live courses, which are selected o accor-
dance wilh the nceds of the individual.
Applicants for a certilicate program mus(
hold a bachelor’s degree. On completion
of the sequence with a B average or better.
the student 1s issued a certificate. Students
who are later admitted 1o study for a mas-
ter’s degree are usually able to apply all
centificate course credits oward the master’s
deyree.

It students have taken the equivalent of
any required courses as an undergraduate,
they must work with their adviser to select
substitute courses. Additional information
is available from the department. The cer-
titicate programs are shown below:

Centificate in Manufacturing Excellence
by Design: Holistic Approach

Reyuired Courses:

MN 612 Rabusl Besign
MK 651 Design Strategics
MN TY2 Design for Manutucturability

Elective Courses (choose 2):

MXN 771 Peoduet Realization Process
MXN 7R3 Manufaciuring Systems Engincering
MN 796  Electronie Systems Manotacturing

Certificate in Manufacturing Engineering
and Production Science

Required Courses:

MN 788 Manutucturing Systents Engineering
MN 789 Production Scicoee
IE 619 Praduction Planoing & Control

Elective courses {choose 2):

MN 611 Quality Control & Improvement

MN 618 Managing the Homan Side of Technology
MN 632 Building High Performuance Tewms

MN 776 Manulacturing Resourees Planning
MN T3 Computer Integrated Manufacturing
MN 06 Llectromics Systlems Manulaciuring

IE 68 Factory Stmulation

Certificate in Achieving World Class
Quality

Required Courses:

MN 6l Quality Control & Linprovement
MN 612 Robust Design
MN 632 Buoilding High Perfurmance Teans

Elcctive Courses (choose 2):

AN 651 Design Strategies
M 771 Product Realization Process
MN TR Manutioturing Sysiems Engineering

GRADUATE COURSES

The courses with MN dexignations below
are tollowed by 4 set of courses trom other
programs thal are commonty taken by man-
ufacturing engineenng students.

MN 611 Quality Control and Improve-
ment 20023

The goal of this course ix to provide the stu-
dent with a solid foundation in the cost of
gquality, quality assurance and gquality man-
agement. Emphasis is placed on the basic
tools of quality control such as control
charts and their use. the concept of "out of
control,” acceptance sampling. variables
and attributes charts, and producer’s and
consumer’s risk. A unigue aspect of this
course is the demonstration of the power of
teams of people with ditferent cxpertise to
improve guality, A course project is required.
Prevequiisite: MA 6531 or familiarieewith the
concepts of probabifite and statisiics. Also
listed under IE 611,

MN 612 Quality Engineering Using
Robust Design 200:0:0:3

The goal of this course is to provide a broad
review of the procedures involved in improv-
ing the quality of manutucturing. By
employing both Taguchi techniques. such
ax the use ol signal-to-noise ratio repre-
sentations, and other technigues less seosi-
tive to parameter interactions, a tull spectrum
of robust design methods are presented.
Applications of these procedures are
reviewed. including online troubleshooting
methods (o assure quality in manufacturing.
Preveguisite: 1E 611, Also histed under IE
612,

MN 618 Managing the Human Side of
Technological Change 24:0:0:3

The introduction of new technology brings
with it the need (o scensitize and cducate
engincers and managers to the inpact these
changes have on the technical as well as the
general work force. This course concen-
trales on the manner in which new tech-
nologies and the associated new work
structures can be inroduced to a technology-
sensitive organization. Issues of learming.
communication. nwdivation, the appropri-
ate management of change and the leader-
ship responsibility in “making it happen™ are
extensively discussed.



MN 632 Building High Perfermance
Teams 200003

Successtul manufacturing programs reguire
the 1eaming of a number of professionals
having a variety of types of expertisc. such
as product design, manufacturing process
design, production enginecring, quality con-
trol. testing, packaging. In the past. these
individual experts were involved only in a
serial tushion m the overal]l product real-
ization process, with not very effective
results. Considerable evidence suggests that
umting these experts in a consistent team
produces substantal benefits. This course
provides students with the skills and knowl-
edge (o build work unit eflectiveness. Topics
mnclude diagnosing team lunctioning, under-
standing group dynamics, creating a pro-
ductive team culture, surfacing gnd resolving
critical issues and implementing strategics
for organizational support.
MN 651 Design Strategies 23
Product design is & major determinate of
preduct cost, guality and customer satis-
faction. The design process is explored
including establishing customer require-
ments. developing product speeitications,
conceptual design, detailed design, design
for manufacturahility, competitive analy-
s1s and design for the environment.
Computer-aided applications and case stud-
icy are reviewed.,

MN 771 Product Realization Process
(PRP) 244403

Getting new products developed and to niar-
ket is a major lactor in determining global
competitiveness. Case studies will be used
to illustrale the product realization process
and the successtul application of R&D,
concurrent engineering, cross-functional
teams, continuous Inprovement, compuer
applications, target costing and new prod-
uct development management.

MN 776 Manufacturing Resources
Planning (MRP II} 2ehd

Compulerized systems to effectively run a
manutzcuring husiness are discussed as
well as the process of software specification,
evaluation. selection and implementation.
Topics include MRP logic, enterprise
resource planning, manufacturing execu-
tion systems, inventory management and bill
of materials. Several ditferent soltware sys-
tems and their features are highlighted. Also
listed under 1E 776,

MANUFACTURING ENGINEERING PROGRAM

MN 785 Computer Integrated Manu-
facturing Systems {CIMS) 20003

The basic concepts of manufacturing com-
plex products with complex processes rely-
ing heavily on computer and data processing
technologies are introduced. All aspects
relative to products and processes—plan-
ning, design. manufacturing. shipping -
wre addressed from a variely of perspectives,
Technigues for managing and optimizing
manufacturing productivity are cxplored.
Also listed under [E 785.

MN 788 Manufacturing Systems
Engincering 200:0:00:3

Topics concentrate on contemporary tech-
nigues for product design and manulac-
ture, including fNnancials of the
manufacturing firm, quality. reliability,
Taguchi methods of product and process
design, scale-up and paritioning. produc-
tion flows, modern manulactoring meth-
ods such as JIT/TQC, pull und synchronized
manulacturing, Cultural tactors are also
discussed. Also listed under [T 78K,

MN 789 Production Science 27000003
Just-in-time and synchromous manutactur-
ing methods arc reviewed. The hasic dynam-
ics of factorics are analyzed 10 understand
the importance of congestion and bottleneck
rates on cycle time and inventories.
Analytical maodels are developed to study
variability and randomness introduced by
breakdown, setups and batching, Simutation
studies are vsed to provide data on pertor-
mance of ranster lines.

MN 792 Design lor Manufacturability
(DFM) 2000003

Concepts and technigues for economical.
functionally sound and high-quality prod-
uct design for manufacture are introduced.
Emphasis s placed on designing for casy
assembly, bath robotics and manual, and on
the effective use of plastics Tor manufac-
turing cost reduction. Managenial and orga-

nizational approaches and cuse studies of

successtul designs are reviewed. Also listed
under [E 792

MN 796 Electronics Systems Manufac-
turing 24:0:0:3

The physical design and manutacturability
of maodern electronics systems is a result of
tradeodts involving partitioning, electrical
performance, cooling and mechanical
stresses. Design parameters are denved to
study the tradeotls, along with specitic
examples from reverse cngineering stuc-
ies. The current status and future directions
of low-cost. high-volume manutacturing
technologies are examined,

MN 799 Supply Chain Engineering
20:0:0:3

An understanding of how companies plan,
source, make and deliver their products
with a glohal competitive advantage. Course
stresses the engineering components in
developing an integruted supply chain that
covers the entire manufacturing enterprise.
It looks at the supply chain intrastructure
and the velocities of different models,
Focuses on understanding and detecting
the constraints of the infrastructure and the
lowest commoen denominator of the intor-
mation system used. An understanding of
logistical networks and the optimizing of
the various trallic and location altematives,
Synchronization of supply and demand is
examined in detuil. looking at varability in
hoth processes with the objective of max-
imizing throughput and capucity. empha-
sizing purtnering, e-commerce and the
hullwhip effect. Finally. course established
¢lobal performance measurements that
comparc various companies in ditferent
industrics.

MN 911412 Selected Topics in Manufac-
turing Engineering I/IT each 3 units

Areas not covered in other courses, Specific
topies vary according to the instructor. who
may be a visiting professor. Topics and pre-
requisites will be announced during the
term prior te the effering.
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MANUFACTURING ENGINEERING PROGRAM

MN 9304931 Readings in Manufacturing
Enginecring /11 each 3 unity

[ndividual reading of sclected papers and
current literature in specialized area of study,
guided by faculty member. The topic must
be beyond the scope of regularly offercd
courses. The topic must be agreed upon by
the stodent and adviser prior 10 registra-
tion. A wiitien report on the topic is required.
Prerequisites: approval of adviser, instruc-
tor and department head.
MN 996 MS Report 1 3 wenirs
[ndependent project demonstrating profes-
stonal matunty and graduate-level knowl-
¢dge completed under guidance of
departmental adviser. Experimental work.
software development and extensive analy-
sis are commonly expected. Reporl must
include results in one or more of these areas,
cnritical analysis and interpretation of perti-
nent literalure and shoutd represent worth-
while contribution to the ficld. Written repornt
(unbound) is required. Prereguisite:
aedviser’s approved.

NN 997 MS Report Il 3 units
With the approval of the graduate adviser.
some students may undertake a 6 credit MS
reporl. This should be planned in advanee,
during the registration for MN 996. In such
cases, MIN 997 is used for the sceond half
of the registration. A grade of § or U is
awarded in MN 996 in thesc cases, and the
letter grade given in MN 997 applies to all
6 units. Prerequisite: adviser’s approval,

THE FOLLOWING GRADUATE
COLURSES ARE OFFERED
IRREGULARLY IN RESPONSE
TO INDUSTRY DEMAND

AN 794 Phvsical Design of Products

MN802 0 Thermal Designof Electronies System
for Performance & Reliahility

MY BH Thermal Issues in Manutacturing

Priwessey
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MANUFACTURING ENGINEER-
ING UNDERGRADUATE COURSE
ELECTIVES

These courses are under the administrative
control of the Department of Mechanical,
Aervspace and Manufacturing Enpinecring,
and are available as undergraduate elec-
tives in mechanical engineering and other
programs.

MN 3714 Manufacturing 1 4:0:0:4
A product must meet both a customer need
and goals of performance, cost. quality,
reliability, safety and the environment to
be successful in the marketplace, The course
addresses the issues that are critical to the
design of a product for manufacture and the
methods that have been found to be suc-
cessful in addressing these issues. The
design process is studied and itlustrated by
means of class exercises and a term project,
Selected manufacturing processes are stud-
ied to establish the relationship between
product design and manufacturing process
complexity.

MN 3734 Applied Manufacturing
4:0:0:4

Effective manufacturing education should
be applicable to actual work situations. This
course provides grounding in the basics of
manufacturing in the classroom through
study of manutacturing systems. design,
quality, manufacturing planning, lead time
and the supply chain. Grounding in an actual
manufacturing environment is achieved
through students spending about half the
course working on a project in a neighbor-
ing manufacturing company. The project
consists of observing and then applying
manufacturing engineering principles to
resolve an actual problen:t at the site.

MN 4714 Manufacturing 11 4:0:0:4
World Class manufacturing has been the
focus of many multi-disciplinary fields as
global competition has reduced traditional
core competencics. Contemporary produc-
tive enterprises have been further refined in
a systematic approach in which quality is
infused through the organization process.
These processes may be human or capital
and are all becoming variable Lean
Corporate Enterprise. A technique called 6
Sigma Control has been shown to be effi-
cacious in implementation of goals on
increasing corporate value. This course will
exanine the contemporary productive enter-
prise in light of current quality organizational
and lean manufacturing techniques.



MATERIALS SCIENCE PROGRAM

Director: Sung Whang

Matcrials scientisis are specialists in the
most ettective utilization of metals, alloys,
CCranics, seruconductons, composiies, plas-
tics und polymers. Their expertise is vital to
the selution of prohlems anising from the
intensive quest for superior materials in
today s rapidly advancing technological age.

Challenges remain for imaginative indi-
viduals to probe, understand, process, fab-
ncaie and use effectively metallic matesials,
semiconductors and composites in fields
ranging from clectronic devices and inte-
erated cirenits 0 new energy production
processes and acrospace applications,

Furthermore, materials scientists may
work in research and development, plant
operations or consufting. They are instru-
menidl in contributing to progress in med-
ical prostheties, dental materials,
environmental protection, electronic devices
and materials, superconducting materials,
thermoelectric materials and advanced aero-
space matenals, to name a few.

MATERIALS SCIENCE

1 is estimated that nearly 40 percent of all
engineering rescarch is in the area of muate-
rials science. which 1s defined as the study
of the interrelations among atomic structure,
erystal structure, microstructure and prop-
erties of miaterials. The fundameniai prin-
ciples, invoiving basic physics and
chernistry. are universally applied to metals,
ceramics. polymers, semiconductors, nano-
materials, intermetallic compounds and
composites. With this understanding it is
possible to tailor materials with specific
properties for particular applications.

DEGREES QFFERED

The program prepares students for a Master
ol Science in Materials Science and a Doctor
of Philosophy in Mechanical Engineering.,
with a concentration in Materials Science
available.

Both fundwmental and applied research
arc cuarried out within the department.
Excelient facilities are available for work in
electron microsxcopy. swiface analysis, defor-

mation and fracture and other ticlds.
Fundamental rescarch is carmied out on alloy
hardening, deformation and fracture, phase
transformations, thermomechanical work-
ing, microstructures and properties, failure
analysis, intermetaliic compounds and com-
posites. surface analysis, terroeiectric thin
{ilins and rapid selidification. In applicd
research, the department is involved in stud-
ies of materials for aerospace, electronics
and energy-related applications.

GOALS AND OBJECTIVES

The ebjectives of the MS program in

Materials Science are for 18 students to

acqguire the skills necessary to:

+ Develop expentise and hands-on expe-
ricnce in modern matenials analysis tech-
niques

+ Hawe a broad knowledge base on the
relationship beiween microstruciure and
propertics of metallic and ceramic mate-
rials

* Provide solid foundation on the role of
crystat structure and detfects in control-
ling mechanical and facture behavior
of crystalline materials

+ Familarize themiselves with current
materials-processing techniques and
fundamenials

ADMISSIONS REQUIREMENTS

To be admitted to the master’s program,
applicants must have the equivalent of a
hachelor’s degree in metallurgy or materi-
als scicnce. Applicants with o bachelor’s
degree in a science or engineering field
other than metallurgy or materials science
may have to remove some undergraduate
deficiencics as determined by the
Departiment Advisory Committee,

FELLOWSHIPS/ASSISTANTSHIPS
Financial assistance 1s available in the form
of teaching assistantships, research assist-
antships and half tuition o full-time students.
Awards are based on scholarship.

DEGREE REQUIREMENTS
Full-time graduate studenis corotied in the
master’s program are generally required to
complete & master’s thesis. Pan-time stu-
dents are required to complete a master’s
project. Under special circumstances stu-
dents may take courses and pass an oral
examination in leu of a thesis or project.

A minimum ol 36 units of required and
elective courses and thesis or project is nee-
essary for the MS degree.

Required Courses for the MS in
Materials Science:

Enroliment in the program is open o stu-
dents with undergraduate degrees in engin-
eertug or the physical scicnces.

Course No. Course Title Units
MT A0 Structure-Property Relationships i
MT 640 Reactions in Solids 3
MT 660 Ceramic Technology i
ME 600 Applied Computational Methods 3
Project or Thesis*

MT 996 Repon Project for MS 6
OF

MT 997 Thesis for MS 9.12

Elective Course Work:

With adviser’s approval courses may be
chosen from the catalog i arcas related to
malcrials scicnee—e.g., physics, chenustry
and polymers. 12-21

Total 36

=Poart-timte stuclents must fabe Uhe profect cogrse.
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MATERIALS SCIENCE PROGRAM

UNDERGRADUATE COURSES
INTERDEPARTMENTAL COURSE

MT 3814 Materials Science and
Engineering J:3:0:4

Atomic Structure and Bonding, Atomic
Arrangement in Crystals, Crystal
Imperfections. Mechanical Behavior and
Failure of Materials, Phase Diagrams.
Materials Selection. The Laboratory Part
Involves Tensile, Hardness, Impact and
Fatigue Testing, as well as Optical and
Scanning Electron Microscopy of Materials.

GRADUATE COURSES

MT 600 Structure-Property Relation-
ships in Materials 205:0:0:3

Dependence of physical properties on the
structure 2nd symmetry of crystailine mate-
rials: & unified approach w thermal, electrical
and mechanical propertics. Symmetry ele-
ments and peint groups, tensors and mairi-
ces. electrical properties. stress. strain.
clasticity. thermal expansion. piezoelec-
tricity. Pyroelectricity, thermodynamics of
equilibrium properies. transport properiies
(thermal and electrical conductivity).

MT 601/602 Special Topics in Structure-
Property Relationships 111
each 270003

Advanced or specialized lopics in stroc-
ture-property relationships in materials pre-
sented at jrregular intervals. Prereguisite:

MT 600,

MT 603 Introduction to Electron
Microscopy 1 2i:0:0:3

Resolving power. Lens aberrations.
Properties of magnetic lenses. Designs of
transmission and scanning electron micro-
scopes, their applications and Limitations,
Real and reciprocal lattices. Scattering of fast
clectrons by atoms. Theories of clectron
diffraction. Brage Law. Ewald sphere con-
struction.

MT 604 Introduction to Electron
Microscopy 11 2:2:0:3

Image formations. Fresnel half period zones.
Kinematical theory ol image formation.
Column approximation. lmages of perfect
and imperfect crystals, stacking taults, dis-
locations, precipitates. Amplitude phase
diagram and its applications. Breakdown of
kinematical theory. Introduction 1o dynan-
ical theory of image formation. Specimen
preparation technigues: thin foil, replicas.
Uses of the scanning and transinission elec-
tron microscopes.

MT 610 Thermodynamics of Melals and
Alloys RN INT R

Fundamentals of classical and statisticad
thenmodynamics with emphases on solid
states, phenomenology of metallic surfaces.
phase equilibria in multicomponent metal-
lic systerns. calculations of phase dingrams,
thermodynamics of lattice defects and sub-
structuore.

MT 611/612 Special Topics in Thermo-
dynamics and Statistical Mechanies of
Metals I/11 each 24:0:0:3

Advanced or specialized topics in thermo-
dynamics and statistical mechanics of met-
als. Prerequisite: MT 610,

MT 620 P’lastic Deformation and
Fracture 290003

Classical concepts of slip related to dislo-
cation theories of stress-strain behavior of
single crystals. Mechanical twinning and is
relationship to crystal structure. Theones of
yietding, brittle and ductile fracture in poly-
crystalline materials.

MT 621/622 Special Topics in Deform-
ation and Fracture VIT  eqch 2/:0:01:3

Advanced or specialized topics in defor-
mation and fracture. Prevegudsite: MT 620,
MT 630 Theory of Metals 200003
Quantom theory as applied to metals and
alloys, theories of thermal properties of
metals, theory of alloy phases, theories of
electrical conductivity and magnetic prop-
erties of metals, influences of struclural
imperfections on properties of metals and
alloys,

MT 631/632 Special Topics in Theory of
Metals 11 each 270003

Advanced or specialized topics in electronic
propertics of materials. Preveguisite: MT
30,

MT 640 Reaction in Solids ~ 24:0.0:3
Bases of kinetic theory: diftusion controlled
transtormation: nucleation and growth i lig-
uids and solids: surfaces and interfaces in
solids; diffusionless phase transformation.

MT 641/642 Special Topics in Reactions
in Solids /11 each 114:2:0:3

Advanced or specialized topics in reactions
in solids. Prerequisite: MT 640 or instruc-
tor's permission,

MT 650 Advanced Engineering
Metallurgy 20003

Requirements tor resistanee o sress. oxi-
Jation and corrosion, and tw structural insta-
bility in metals and alloys for low. normal
and high temperature service, theories of
high temperature deformation and tracture.
alloy designs and designs of alloys tor chal-
lenging environments,

MT 651/652 Special Topics in Advanced
Engineering Metallurgy 111
caeht 27:0:0:3

Advanced or specialized topics in advanced
engineering melallurgy presented al regu-
lar intervals.

MT 660 Ceramic Technology 2%:0.0:1

Bonding and structure of ceramic solids:
structure of erystalline compounds: struc-
ture of glasses: defects in stoichiometric
and non-stoichiometric ceramics: surfaces
and interfaces: dilffusion in crystalline oxides
and glasses: grain growth. sintering and
vitrification: special microstructures: opti-
cal ceramics: electrical and dielectric ceram-
ics; britle fracture, thermal stresses. and
strenglhening mechanisms in ceramic com-
pounds.



MT 706 Magnetism and Magnetic
Materials 263

Origin of magnetism in atoms and solids.
Diamagnetic vs. paramagnetic behavior.
Ferremagnetic domain theory. Antiterro-
magnetism and ferromagnetisim. Structure
and properties of magnetic materials,

MT 707 Thin Film Technology 27:0.:0): 3

Preparation. structure, evaluation and prop-
erties of thin films: metatlic, semiconduc-
tor and diclectric film technigues. nucleation
and growth considerations. epitaxy. and
metastable contigurations. Prereguisive:
IISHPUCIOr'S permission.

MT 708 Semiconductor Materials and
Devices J:000:3

Nature ol semiconductor matenals, stress-
ing inferrelations amoeng band structure,
chemistry and microstructure of materials,
Elemental, compound., amarphous and poly-
meric semiconductors. Examples of appli-
cations of matertals for devices are given to
illustrate how materials properties are
matched 1o device characteristics for opti-
mum: performance.

MT 709 Integrated Circuit (YLSI)
Fabrication Techniques J:k0:3

Swdy of process technology used o pruduce
integrated circuits, Silicon technology: bipo-
lar. MOS and VLSI processes. Process
requirements defined in terms of circunt
structure, 1.¢., concentration protiles and
topographical layout as defined by mask set
previously determined. Steps [rom crystal
growth through diffusion, ion implantation,
oxidation. photolithography, metallization,
interconnection and packagig 1o (inal test
are analyzed. The impact of process on
desizn rules is printed out. Also listed under
EL 646.

MT 714 Electrochemical Processes
20003

A presentation of the tundamentals of ¢lec-
trochemical reactions, focusing on those
aspects which have application to nietals and
senticonductors. Flectrode reactions: kinet-
ics of electrode processes, theory and appli-
cations of ¢chemicul etching: corrosion of
metals and alloys: electrosolution and depo-
sition.

MT 720 Advanced Materials Analyses
Mechanismis in Metals 2U4:0:0: 3

Characterization of microstructure, detects,
Jopants und impuritics. composition pro-
files. What to use when and why. Hands-on
uses ol sclected equipment. Applications dis-
cussed based on interest of students,

MT 763/764 Seminar in Mctallurpy and
Materials Science each 0:0:0:24

Preparation and presentation by students
of seminars on topics of physical metal-
lurgy. metallurgical engincering or materi-
als science. Swudents critically review
technical papers selected with approval of
faculty advisers. For students enrolled n
doctoral programs.

MT 996 Report Project for the Degree of
Master of Science 3-0 wnits

Independent project demonstrating proles-
sional maturity and graduate level knowl-

edge completed under guidance of

Jepanimental advisers. Reports include crit-
ical analysis and interpretation of pertinent
literature. and should represent worthwhile
contributions to the licld. Orat linal exam-
inations and project reports required.

MATERIALS SCIENCE PROGRAM

MT 997 Thesis for the Degrec of Master
of Science 912 units

An original opic of research for the mas-
ter’s degree is decided upon by student und
faculty adviser. Close contact is to be main-
tained between student and tiaculty adviser
during the thesis investigation. Atter the
thesis is written and approved, the student
is required teydefened his thesis during an oral
examination.

THE FOLLOWING GRADUATE
COURSES ARE OFFERED AS
NECESSARY

MU Welding Metullurey

MTTI Powder Metallurey 11

MT 715 Corrosion & Oxidation Mechanism in
Metals

MT 725 Noble Metal Metllurey

MT 726 Metablurgy af Nuclewr Reactor Materials

MT 727 Bicengineering Metallurgy

MT 70 Muterials in Manubacturing
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MATHEMATICS PROGRAM

Director of Freshman Marliemaiics:
Chandni Shah

The Department of Mathenatics adninis-
ters the mathematics degree program. More
informanon can be obtained from the depant-
ment Web site. bitpe/fwww.math.poly.edu.
by calling 718/260-3850) or by sending an
e-mia] to chair@ math.poly.edu.

Muthematics comprises abstruetion, logic,
and gquantitative reasoning. 1t is an indis-
pensable ool for soience and engincering,
Today, mathematicians are employed by a
wide range of companies. including Wl
Street imvestment banks and government
agencies, espectally the National Security
Agency. Polytechnic oflers a complete spec-
trum of mathematics courses leading 1o
buchelor's, master’s and doctoral degrees.
The degree programs provide not only a
solid foundation in mathematics. but also
exlensive exposure o how mathematics is
used in other fields of science and engin-
cering. The department prides iselt on pro-
viding each mathematics  major,
undergraduate or graduate with extensive
individual attention and a program tailored
to individual needs.

UNDERGRADUATE PROGRAMS

The undereraduate program in mathemat-
s provides both a background for advanced
study or subseguent research i mathemat-
ics and iraining for those students who
expect (o terminate their formal education
wilh a buchclor’s degree.

For science and engineering majors.
mathematics provides the theory and meth-
ods essential o understanding the mathe-
matical aspects of their respective fields.

With these objectives. the Depanment
of Mathematies offers courses in mathe-
matics and. for the mathematics major. spe-
cific programs leading 1o the degree
Bachelor of Science.

Students wishing o pursue a bachelor’s
deeree in mathematics may elect to follow
either of two courses of study, Students
wishing to focus their studies within math-
ematics or applying mathematics 10 other
fields muay elect the program leading 10 a BS
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in Mathematics. Students wishing to incor-
porate extensive physics into their mathe-
matical training may elect the program
leading (o a BS in Mathematics and Physics.
These two programs provide basic pround-
ing in mathematical knowledge.

REQUIREMENTS FOR THE
BACHELOR OF SCIENCE

Credits
MA T2 TO22, 111201122, 2002,
12.2122,2132,2312, 2322,
0123123904, 4113, 413
2346134623, 4924 47
Cs 14 4
Pil 1ML 2084 8
CM M 4
EN 2y +
HL 1004 HI 21 #
Minor Specatties™ L¥
Humaniies/Social Seience alectives 12
Flective Sequence 8
Free electives, with adviser approval 13
128

*Minor specialty: at feont 9 credits bevone the required
cotirses e single area of sidv other thea mathe-
imatics. The sequence must be well integrated and
comsistent, therehv enabling the stndent o gofn kronl-
edve Do area other than mathematics. Stadents
shouled consufe the fucufty adviser of the department
of bterest when sefecting olectives, This reguivesent
sy be sutisfled I either o minor specialties or one
{8-credit speciudty. This work soeit fe in addition
Corirses tihent nider other categorios of the progroms
(et vegriired courses in plivsics oo naor count soweard
i i plivsics ).

The following are possible minor concen-
trations:

» Chemical Engineering
» Chemistry

+ Computer Engineering
» Computer Science

* Feconomics

* Electrical Engineering
» Munagement

* Mechanical Engincering
* Physics

* Psychology

+ Statistics

+ Technical Writing

* Transportation

Advanced placernent credils may be given
toward the first year of calculus, Students
receiving grades of 4 or 3 in Caleulus BC
on advanced placetment examinations in
calculus conducted by the College Entrance
Examination Board may be granted o max-
imum of 6 credits to be applied toward the
128-credit requirement tor bachelor’s
degrees in mathematics.

DUAL MAJOR IN MATHEMATICS
AND PHYSICS
Polytechnic ofters undergraduates a dual
major in mathematics and prysics, accord-
ing o the general roles described in the
section “Degree Requirements.” Specilic
course requirements for this 128-credit
degree must be approved by advisers from
both the mathematics and physics programs.
The dual major gives students the oppor-
wnity 0 gain competence in two difterent
and substantial tields of science to such an
extent that, upon earning a bachelor’s degree.
they are able to qualify for industrial posi-
tions in two distinet areas or go on to grad-
uate studies in either of the two subjects.

MINOR IN MATHEMATICS

Students may obtain 2 minor in mathemat-
ics by taking L5 credits of mathematics
courses, 8 credits of which are in addition
to the major department’s requirement in
mithematics, At least 6 of these 8 credits
must be taken by students while enrolled at
Polytechnic,

GRADUATE PROGRAMS

The Department of Mathernates offers grad-
uate level mathematics courses in analysis.
geometry. topology. algebra. applied math-
ematics, probability and statistics, These
courses form a major portion of the work tor
advanced degrees in mathematics. They may
also be tiken by students in other depanments
to satisfy minor and elective requirements and
by qualificd pre-degree students who desire
further study in graduate-level mathematics.,
The department offers masters and doc-
toral degrees in mathematics, Departmental
requiremnents for these degrees are supple-
mented by general requirements for advanced
degrees set forth elsewhere in this calalog,



Outstanding students are advised to apply
for research fellowships, teaching fellow-
ships or partial tuition remission.

REQUIREMENTS FOR THE
MASTER OF SCIENCE

Bachelor's degrees in mathematics are
reguired for admission 10 this program.
Students with degrees in other fields may be
admitted. possibly with undergraduate deli-
ciencies, al the discretion of departmental
advisers,

Before beginning graduate studies. stu-
dents are expected to have completed 5 one-
year cowrse in advanced caleulus. In case of
acceptance without these credits, students
are asked to take the sequence MA 621/622
at Polytechnic in addition 1 other require-
ments listed below tor the master’s degree.

Thirty-six units are required. Six units
may be devoted 1o a thesis,

Course No. Course Title Linits
MA G102 Appiied Matrix Theory K f
Ma A21/622 Elements of Real Analysis 1 H
MA 63) Elements of Complex Analysis 3
Maedn Elem. of Geonwtey el Topalogy 3

Elective courses 12

Additional electives 6
Tulul 36

The thesis option includes an examination
ol the thesis matenial by faculty advisers and
certification that the work 1s satisfactory.
Students offering only course work must
pass comprehensive oral examinations
before degrees are awarded. Examinations
cover the student’s program of study and are
scheduled oward the end of the semester in
which work is completed.

REQUIREMENTS FOR THE
DOCTOR OF PHIL.OSOPHY
Requirenments for the doctoral degree are pri-
marily qualitative rather than quantitative.
All students™ programs must have the
approval of the guidance committee.

The number of graduate umts of course
work usually associated with doctoral pro-
grams is 72. These are normally selected to
form well-balanced programs in one major
and two minor ficlds. The niinor fields are
encouraged to be chosen outside the
Depantment of Mathemates. selected from
such lields as applicd mechanics. financial
enginecring, control theory, computer
science, traffic engineering and clectrical
engineering.

Forty-cight credits of courses and at least
24 thesis credits are required, Only courses
with grades of B or better can be used to sat-
15ty the Phl2 requireiments. A PhD candidate

must maintin at leasta 3.0 average. Students
are required 1o puss a Part 0 written exam-
ination covering fundamental topics; a Part
| written examination covering real and
complex analysis and linear and abstract
algebra: and a Part 2 oral examination on
1opics chosen by the student and the dis-
sertation adviser. After passing the Part 2
exiunination, the student writes a disserta-
tion under the supervision of a taculty
adviser. The final requirement for the PhDD
15 an oral exam on the student’s dissertation.

Students must demonstrate the ability to
read mathematical text written in French,
Cierman or Russian.

Contact the Department of Muthematics
for more information.

UNDERGRADUATE COURSES

MA 0902 Introduction to Precalcultus
4004002

Foundations of Algebra: exponents, multi-
plication of algebraic cxpressions. factoring
algehraic expressions, working with alge-

braic fractions, Proportionality, rates of

change. equation of o line, completing
squares. the guadratic formula, solving
equations, system ol linear equations,
inequalities. domain and range of tunctions.
Note: credit tor this course may not be used
10 sutisfy the minimum credit requirement
for graduation.

MA 0912 Precaleulus A A4 2
Exponential and logarithmic funcions,
transtormations of tunctions: trigonometric
wlentities. Preveguisite: didgnostic exam,
Note: eredit for this course may not be used
to satisty the minimum credit requirement
for graduation.

MA 0922 Precalculus B 4:00:0:2
Continuation of Precaleulus: trigonometric
functions, compositions, inverses and coms-
binations of functions. polynomial and ratio-
nal functions. Preveguisite: MA 0912, Note:
credit lor this course may not be used to sat-
isly the mimimum credit requirement for
eraduation.

MA 1012 Calculus 1A H£:00:0:2
Introduction to Caleulus I limits. derivatives
ot functions detined by graphs, tables and
tormulas, differentiation of power, polyno-
mial, exponential. trigonometric, logarith-
mi¢. inverse trigonometric functions and

MATHEMATICS PROGRAM

implicit difterentiation. Prerequisite: diag-
nesiie exdasm, MA 0U22 o equidvalent.

MA 1022 Caleulus IB 4:0):00:2
Continuation of Calculus Tt the [ntegral.
First and second order lincar constant coef-
ficienl homogencous differential equations.
Parametrized familics of curves.
Optimizaton. Prereguisite; MA T2,
MA 1112 Calculus IIA 4:0:00:2
Introduction (o Caleulus [T wechnigues of
integration. Improper integrals. Elementary
nuimerical analysis. Solving non-lincar eyua-
tions. Numerical methods of infegration,
Prerequiisite: diagnostic exam, MA 1022
or egiivalent.

MA 1122 Caleulus ITB :00:0:2
Continuation ol Caleulus TI: appiications of
integration. Tirst and second order linear
constant coefficient inhomogengous dif-
ferential equations, Approximarion of func-
tions by means ol Taylor polynomials.
Sequences, Serics, Taylor series, Power
series. Fourter series. Prerequivite: MA
HI2

MA 1132 Numerical ¥ethods for
Calcutus 4:00:00:2

Parametrized laiily of curves, Elementary
Numerical Analysis. Introduction to dif-
ferential equations. Solution of first and
second order linear difterential cquations
with constant coefticients. Use of mathe-
mittical software to solve differential equa-
tions. Fourier scrics. Prereguisite: AP credit
or transfer credit for Calenduy Fand 1.

MA 1144 Mathematics for Liberal
Studies 4000

Management Scicnee - Euler Circuits,
Hamiltonian Circuits, Traveling Salesman
Problem, Scheduling Tasks: Coding
Intormation - Zip Codes. Bar Codes, Binary
Codes. Cryptography: Social Choice and
Decision Making - Elections with only two
alternatives. three or more alternatives,
weighted voting systens; Fair Division - The
Adjusted Winner Divoree Procedure. Cake-
Division Schemes: Consumer Finance
Models - Maodels for savings, arithmetic
und geometric growth, compound interest,
the numbey ¢,
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MA 2812 Elements of Lincar Algebra 1
4:0:0:2

Introduction to vector concept. §.inear lans-
formations. Matrices and Determinants,
Charactenstic roots and eigenfunctions.
Prevequisite: MA 1022 or equivalent,

MA 2112 Multivariable Calculus A
4:0:0):2

Introduction to Multivariable Caleulus.
Analysis of tunctions of several variables,
vector valued functions, partial derivatives.
and multiple integrals. Prerequisite; MA
2002 and MA 1122,

MA 2122 Multivariable Calculus B
00002

Continuation of Multivariable Calculus.
Optimization technigues, parametric egua-
tions., line inteerals, surface integrals and
major theorems conceming their applica-
tons. Preveguisite: MA 2112,

MA 2132 Ordinary Differential
Equations 4:0:0:2

First order differential cquations: modeling
and solving. Stability ol autonomous equa-
tions. Higher order linear ordinary dilferential
equations: Solution bases, Wronskian, and
imitial value problems. Linear system of first
order ditferential equations with constant
cocfficients: Elimination and eigenvalue
method of solution. Elementary concepls
of numerical analysis. Numerical solution of
initial value problems for erdinary differential
equations, Prereguisites: MA 1022 und MA
2042,

MA 2212 Data Analysis 1 4:0:0:2
Basic theory of probability. Random vari-
ables. Distnibutions. Expectation. Functions
of a random variable. Descriptive statistics.
Data deseription. Sampling distributions,
Use of statistical software is integrated with
previous topics. Prevequisite: MA 1122 or
equivetlens,

MA 2222 Data Analysis I 4:00:0:2
Point and interval estimation. Hypothesis
testing. Lincar regression. One-way analy-
sz of vanance. Use of statistical software
Is integrated with the previous topics.
Prereguisite: MA 2212,

2

MA 2312 Discrete Mathematics 1
4:0:0:2

Logic and induction. Sets and functions.
Recursive definitions. Counting techniques.
Inclusion-cxclusion principle. Prerequisite:
MA 1022 or equivalent.

MA 2322 Discrete Mathematics 11
4:0:0:2

Recurrence relations and generating func-
tions. Equivalence refations and partial
orderings. Graphs and connectivity of
graphs. Trees and sorting. Boolean alge-
bra, languages. and finite state machines.
Prevequisite: MA 2312,

MA 3012 Introduction to Probability 1
4:0:0:2

Probability ot events. Random variables.
Discrete and continuous distibutions. Joint
distributions. Expectation. Functions of 4
random variable, Central limit theorem.
Prerequisite: MA 2112 or equivalent,

MA 3112 Complex Variables | 4:0:0:2

Functions of a complex variable. Derivatives
and Cauchy-Riemann equations. Integrals
and Cauchy integral theorem. Power and
Laurent Series, Residue theory. Prerequisite:
MA 2122 or equivalent.

Seminar in
4:0:0:4

MA 3914 Reading
Mathematics 1

Reading, study and investigation of selected
topics in mathematics. Problem discussions
and presentations by participating students.
Prerequisite: approval of departmental
adviser.

MA 4013 Introduction to Number
Theory 3:0:0:3

Properties of integers and prime numbers.
Congruences. Theorems of Fermat, Euler
and Wilson. Quadratic residues, Diophantine
cquations. Prereguisite: MA 1112,

MA 4023 Elements of Abstract Algebra
3:0:0:3

Basic properies of groups, rings, fields,
Euclidean nings and modulces. Field exten-
sions and Galoeis theory. Finite fields.
Prerequisite: MA 2012,

MA 41137 Introduction to Mathematical
Statistics 3.0:0:3

Standard first course in mathematical sta-
tistics, recomimended for those planning to
take advanced courses in statistics. Sampling
distributions. tests of hypotheses, signifi-
cance tests, point and interval estimation,
regression and analysis of variance.
Prereguisite: MA 3012,

MA 412371 Statistical Methods 3:0:0:3

Analysis of vanance with simple experi-
mental designs. Sampling procedures.
including  sequential  analysis.
Nonparametric stacistical methods.
Statistical decisions. Prerequisite: MA 4113,

MA 44137 Vector Analysis and Partial
DifTerentiai Equations J:0:0:3

Vector algebra and vector caleulus. Surface.,
line and volume integrals. Theorems of
Gauss, Green and Stokes. Curvilinear coor-
dinates. Fourier series, Legendre polyno-
mials and Bessel functions, Dirichlet und
Neumann problems. Heat flow, wave
motion, vibration problems. Prereguisite;
MA 2422 and MA 2132,

MA 4423+ Introductory Numerical
Analysis 3:0:0:3

Polynomial interpolation and approximation
of functions. Divided differences, Leust-
sguares data fitting, onhogonal polynomi-
als. Numerical differentiation and
integration, Solution of nonlinear equa-
tions, Gaussian elimination, pivoting, iter-
ative refinement, conditioning of matrices.
Numerical solution of ordinary differential
equations. Prerequisites: MA 2132 and
SOME eXPErience in CONPULEr Programming.
MA 4433 Complex Variables 3.0:0:3
Functions of a comiplex variable. Derivatives
and Cauchy-Riemann equations. Integrals
and Cauchy integral theory. Power and
Laurent series. Residue theory. Conformal
mappings. Schwarz-Christotfel transfor-
mations. Prereguisite: MA 2122 and MA
2132

T Course nay be aceepted for graduate credic in
department other than Mathematics.



MA 4613/4623 Analysis I/I1
each 3:0:0:3

Study of basic lopics in anatysis with emnpha-
sis on methods. Sequences, series, func-
tions. uniform convergence, continuity,
parnial differentiation, extreme value prob-
lems with consiraints, Riemann integrals,
line integrals, nmproper integrals. integrals
with purameters. transfonmations, Riemann-
Sticltjes tntegral. uniform and absolute con-
vergence of integrals. Beta and Gamvma
funciions. MA 4613 prereguisite: MA 2122
cned MA 2132, MA 623 prerequisite: MA
4613.

MA 4924 Reading Seminar in
Mathematics L1 4:0:0:4

Reading. study and investigation o sclected
topics in rnathematics. Problent discussions
and presentations by participating students.
Prereguisite: deparimental adviser’s
apprenved.

GRADUATE COURSES

MA 531/332 Applicd Mathematics
in Enginecring and Science I/II
ececft 20400003

Veetor algebra and vector analysis.
Determinants and iatrices. Jordan normal
forms. Etgen values of symmetric matrices
hy teration. Applications to systems of dif-
ferential cquations. matrix exponential,
Sturmn-Licuville problems. Legendre poly-
notnials und Bessel functions. Applications,
Not aceeptable for graduate credit in the
Department of Mathermatics, MA 531 pre-
requisites: MA 2122 and MA 2132 or equiv-
elent. MA 532 prerequisite: MA 53 1.

MA 5414 Stringology: Mathematics of
String Comparisons in Computational
Biology 3:3:0:4

Basic combinatorial problems of string
nianipudation  string matching, string edit-
ing. string distance computaiions arising
from areas of (ext processing, conputa-
nonal biology and genomics. Classical,
modern and entirely new approaches to
these problems will be presenied with all
necessary mathematical and computer sci-
ence hackgrounds including coding theory
and symbolic manipulation.

MA 640 Elements of Discrete
Mathematics 2i4:00:0:3

Mathematical models. mathematical rea-
soning, primitives of naive set theory, induc-
tive and recursive procedures, functions,
relations, orderings. imtroduction to graph
theory, counting and algorithm anaiysis,
introduction to algebraic structures,
Frerequtisite; udviser's approvadd,

MA 601/602 Applied Matrix Theory I/l
euclt 24:0:0:3

Systems of lincar equations. Matrices and
determinants. Vector spaces and linear trans-
formations. In-depth introduction to the-
ory and application of linear operators and
matrices in finite-dimensional vecior spaces.
Eigen values, eigenvectors, diagonalization
and symmetric matrices. Invariant sub-
spaces, clementary divisors and canonical
forms. Minimax theorems for eigen values
of Hermitian pencils. Intryduction to numer-
ical methods of linear algebra. MA 601 pre-
reguisites: MA 2012 and MA 2122 or
eqguivateni. Also listed under EL 525 MA
602 prerequisite: MA 601,
MA 610 Graph Theory 20:0:0:3
Graphs and subgraphs. Connectivity, trees
and girth, planarity, embeddinrgs, n-
connectivity and edge-conncctivity,
Hamitton graphs, matchings, fuctorization
and covering. graphs and groups. graph iso-
morphisnt and reconstruction. colorings,
map colorings. Rumsey and extremal graph
theory. enumeration. connectedness in
digraphs. Euler and Hamiiton graphs, tour-
namecnts and networks. Prereguisite: MA
GO0 o adviser's upprovad.
MA 612 Queueing Theory 240003
Steady-state solutions for single and mul-
tiple channels. Various arrival and service
distributions and queuing disciplines.
Transicnt solutions. Emphasis on theory,
with solution lechniqoes piven for specitic
classes of queues. Prerequisite: MA 600 or
aclviser’s approval,

MATHEMATICS PROGRAM

MA 614 Optimization: Linear and Non-
linear Programming 20:0:0:3

Theory and application of lincar program-
ming techniques. Simplex and revised sim-
plex algorithms. Duality theory, duat simplex
method. post-optimality analysis.
Degenercy. Transporation and assigninent
problems. Quadratic programming. Kuhn-
Tucker conditions. Wolle's method.
Applications, problem formulation and
computer solutions. Prerequrisite: MA 600
or adviser’s approval,

MA 618 Topics in Algebra  224:2:0:0:3
Course content varies. [n spring of year
prior to course offering. a detaited descrip-
tion is posted and mailed (o all graduate
mathematics students. Prerequisites: MA
4023, MA 601 and MA 602.

MA 621/622 Elemenls of Real Analysis
11 each 24:0:0:3

Functions, scquences. bounds. imits,
Properties of continuous functions. Mean-
value theorems, infinite series. power series
and Taylor series. Partial differentiation,
Extreme value problems with constraings,
Implicit functions. Transtormations.
Uniform continuity. Theory of the Riemann
and Stieltjes integral. Uniform convergence.
Improper integrals. MA 621 prereguisites:
MA 2122 and MA 2132 or equivalent. MA
622 prevequisite: MA 621.

MA 623 Theory of Ordinary Differential
Equations 24:0:003

Ordinary ditterential equations. Existence
and uniqueness theorems. Linear systems,
[sofated singularities. Self-adjoint eigen-
vatue problems. Geometric theory ol dif-
ferential equations in the planc. Prerequisite:
MA 621 and MA 622,

MA 624 Theory of Partial Differential
Equations 20:0:0:3

Partial differential eqoations. Cauchy-
Kowalewski theorem. First-order difteren-
tial equations, systems of differential
equations in two variables, charactenstics
and classification, hyperbolic, parabolic
and elliptic systems. Well-posedness.
Prerequisites: MA 621 and MA 622.
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MA 636 Elements of Complex Analysis
24:0:0:3

Analytic functions of’ a complex variable.
Compiex numbers. ditterentiation and inte-
gration. Cauchy theorems. Power and
Laurent series. Evaluation of integrids by
residues. Conformal mappings and
Schwarz-Christotfel transtormations.
Prerequisites: MA 2122 and MA 2132 or
equivalent (rot open to students who have
taken MA 3112 or MA 4433),

MA 631 Applications of Complex
Analysis 24:0:0:3

A brief review of imponaot charactenstics
of analytic functions. The use of conjugate
functions in the solution of two-dimen-
sional potential problems. The study of con-
formal mappings with emphasis on
Schwarz-Christoffel transformations and
their applications. Prerequisite: MA 630,
VA 639 Topics in Analysis ~ 2%4:0:0:3
Course content varies. In spring of year
privr to course offering, a detailed deserip-
tion is posted and mailed to all graduate
mathematics students. Prerequisites: MA
621 and MA 630.

MA 640 Elements of Geometry and
Topology 240003

Differential geometry in the plane.
Intrexluction o ransformation groups. Space
curves and ruled surfaces. Tensors and exte-
rior forms. Manifolds and tensor fields.
Theory of surfaces. Introduction to
Ricmannian gecometry. Prerequisites: MA
2122 and MA 2132 or equedvadent.

MA 649 Topics in Geometfry and
Topology 2400003

Course content varies. In spning of ycar
prior to course oftering. a detailed descrip-
tion is posted and mailed to all graduate
mathematics students. Prerequisite: MA
=

MA 651 Applied Statistics I {(Data
Analysis} 20:0:0:3

Treatment of statistical methods and appli-
cation o analysis of date. fiting of functions
1o data. Estimation of population parame-
ters, t-tests. chi square tests, rank tests.
Prerequisite: MA 1122 or equivalent.
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MA 652 Regression—Analysis of
Variance—Time Series Analysis
24:0:0:3

Discussion of models and computational
schemes associated with correlation. regres-
sion coefticients. analysis of vanance and
time scrics models. Prerequisite: MA 4113
or MA 651,

MA 658 Calculus of Variations2#:0:0:3

Extension of elementary theory of maxima
and minima. Euler equations. conditions ol
Weierstrass. Legendre. and Jacobi: Maver
liclds; Hamitton-Jacobi equations: trans-
versality: conjugate and focal points.
Applications to geodesics. minimal sudaces,
isoperimetnc problems, Hamilon's princi-
ple, Fermat’s principle, brachistachrones,
Prevequisite: MA 4623 or MA 622,

MA 665 Numerical Analysis  2/4:0:0:3
Interpolation. Approximation of functions
by polynomials. Fast Fourier transform,
Numerical integration. Solution of nonlin-
ear cquations. Iterative improvement of
solutions of linear equations. Eigen values
of matrices. Numerical solution of ordi-
nary differcntial equations. Prerequisites:
MA 2122, MA 2132 and some experience
in computer progranning.

MA 666 Numerical Solution of Partial
Differential Equations 24:0:0:3

Stability, consistency and comvergence of
finite difference methods for initial value
problems. Implicit and explicit schemes.
Method of fines. Altemating direetion meth-
ads, Dircet and iterative solutions of ellip-
tic equations. Finite element methods.
Prerequisite: MA 601, MA 663 and sone
CXPEFICHOe N COMPULCY PFROZIANTINNG,

MA 668 Partial Differential Equations of
Matbematical Physics 27:0:0:3

First and second order partial differential
equations and systems of equations. [nitial
and boundary value problems. Fundamental
sofutions and Green's functions. Theory of
characteristics. Eigenvalue problems.
Ruyleigh-Ritz and Ritz-Galerkin methods.
Approximate and asympiotic methods,
Nonlinecar equations. Applications.
Prerequisite: MA 4623 or equivalent,

VA 679 Topics in Applied Mathematics
200003

Course content varics. In spring of year
prior to course offering. a detailed descrip-
tion is posted and mailed to all graduate
mathematics students. Prerequisites: MA
GO ard MA 6302,

MA 68! Elements of Probability
20003

Probability of events. distribution of randori
vartables, joint distribution. transforna-
tions. Preveguisites: MA 2122, MA 2132 and
MA 3012 or equivalent.

MA 682 Stochastic Processes 240003
Normal and stationary processes, Wicner
processes, Poisson and renewal processes,
Markov processes. Prerequisite: MA 681 or
equivatent.

MA 683/684 Statistical Inference /11
each 27000003

Point and nterval esttimation of stutistical
parameters. Theory of statistical estima-
ors. Fundamentals of stanstical tests of
hypotheses. Second semester: extended the-
ory of hypothesis testing, including sequen-
tial tests. Nonparametric methods in
satistics. MA 683 prereguisite: MA 081 or
equivalent. MA 684 prevequisite: MA 683,

MA 685 Multivariate Analysis 2/2.0:0:3

Multivariate normal distribution. Simple.
partial and multiple correlation.
Generalization of student’s ratio. Tests of sig-
nificance of sets of means. Tests of general
linear hypothesis. Some generalizations of
analysis of variance. Prereguisive: MA 684,

MA 686 Regression and Analysis of
Variance 2000003

Linear regression of one or more indepen-
demnt variables. Least square estimates of
regression cocticients. Gauss-Markov the-
orem. Contidence regions for and iesls of
hypotheses about regression coeilicients.
Tests of general linear hypothesis. Multiple
classification in analysis of vanance. Power
of Frtest, Aliemative models: Tand L mixed
models, analysts of covarance and com-
panents of vartance. Prerequtisite: MA 684,



MA 687 Nonparametric Methods in
Statistics 2050:0:3

Statistical methods not bound by assump-
tion of known parametric form of the dis-
tribution of observations. Applications (0
engineering and scientific research in which
observations are not ordered on a numeri-
cal seale. Order statistics, tolerance regions,
permutation tests. goodness of {1t fests. lim-
iting distributions and large-sample prop-
ertes ol lests. Preveqguisite: MA O8],

MA 691/692 Time Series Analysis L1
eacht 20:0:0:3

Careful study of ractable models for sta-
tstical analysis of scalar time seres. Models
treated: (1) "error plus trend” models, (2) sta-
tionary stochastic process models with spe-
cial emphasis on autoregressive models.
Estimation. tests of hypotheses and multi-
ple-decision procedures for these models.
Spectral representation and filtering, esti-
mation ol spectral density. MA 694 pre-
regitisites: MA 68§ and MA 684, MA 692
prerequisite: MA 691,

MA 699 Topics in Probability and
Statistics 24000003

Course content varies. In spring of year
prior to course otfering. a detailed descrip-
tion is posted and mailed (o all graduate
mathematics students. Prereguisites: MA
68§ cnd MA 683,

MA 701 Abstract Algebra 200:00:3
Basic algehraic structures, groups. rings.
lickds, integral domains and modules. Field
extensions and Galois theory. Prerequisite:
MA 601 or equivalent.

MA 721 Real and Complex Analysis 1
20:00:00:3

Cardinal numbers. topelogy of n-dimen-
sional Euclidean space. introduction to mea-
sure theory. Lebesgue integration theory.
measurable functions, functions ol bounded
variation. absolotely continuous functions,
differentiation and convergence theorems,
Radon-Nikodym theorems, Lusin’s theo-
rem, product measure, Fubint theorems.

Prevequisites: MA 621 and MA 622 or

etthvalent,

MA 722 Real and Complex Analysis 11
2003

Rigorous development of theory of functions

of a complex variable. Complex number

systems, dilferentiation and integration,
analytic and meromorphic functions, residue
theory. introduction to Riemann surfaces.
conformal mappings, Blaschke products,
Picard theorems, Preregisisite: MA 721,

MA 7317732 Functional Analysis I/11
coidt 270003

Hilbert spaces, Banaeh spaces. Banuch alge-
bras. linear operators. spectral theory, per-
turhation theory. completely conlinuous
operators. Geltand theory. Applications to
clussical analysis. MA 731 prereguisites;
MA 60T and MA 721 MA 732 prerequisite:
MA 731

MA 740 Topology 2980003
Topological spaces. Comipactness. con-
nectedness, continua. extension theorems
and metrization theorems, Simiplexes, siin-
plicial topology and applications. Fixed-
point theorems. Graphs and networks.,
Homology and cohomology theory.
Intreduction o Morse theory. Prevegtiisires:
MA 621 and MA 622 or equeivalent.

MA 750 Manifolds and Lie Groups
2tk

Elementary theory of manifolds, Tangent
space. mappings. submanifolds. fields, fiber
bundles. Lie groups. homogeneous spaces,
Elements of the theory of connections,
Riemanntan geometry. Imbedded mauni-
folds. Culculus of variations. Tlarmonic
forms. complex munifolds and Morse the-
ory. Preveguiisites: MA 621 and MA 622,

MA 754 Topological Methods in Analysis
2003

Aspects of topological methods and appli-
cations 1o cxistence theorems in analysis,
Use of lixed-point theorems und topologi-
cal degree to study properties of solutions
o ordinury and partial difterential equoa-
tions, No previous courses in topology are
required. Preveguisite: MA 46023 or MA
(22,

MATHEMATICS PROGRAM

MA 781 Probability 20003
Measure-theotretic foundations of probag-
hility. Expectations, distribution functions,
characteristic tunetions. Modes of conver-
genee of rundom variables and distribution
functions. [aws of lurge numbers, The nul-
tidimensional central-limit theorems and
related asymiplotic expansions. Infinitely
divisible distributions. Prereguisiie: MA
721

MA 783/784 Stochastic Processes /11
ety 2700000003

Foundations ol stochastic processes,
Kolmogorows extension theorem, Properties
ot sample paths, Conditional expectation.
Madingales. Classes of stochastic processes,
Gaussian processes, Markov processes, and
others. Second order properties. Stationary
processes. Applications. MA 783 preregui-
site: MA 781 MA 784 prerequisite: MA
783,

MA 808 Advanced Topics in Discrete
Mathematics 270003

Course content varies. [n spring ol year
prior o course offering, a detaited descrip-
tion is posted and mailed 1o all graduate
mathcmatics students. Preregidsite: MA

7,

MA 818 Advanced Topics in Algebra
200003

Course content varies. In spring of year
priae w course oftering. & detailed deserip-
tion is posted and mailed w all graduate
mauthematics students. Preseguisite: MA
704

MA 828 Advauced Topics in Real and
Complex Analysis 2700403

Course content vartes. In spring ol year
privr to course offering. a detailed descrip-
tion is posted and mailed to all graduate
mathemdics students. Prerequisites: MA
721 aned MA 722,

WA 838 Advanced Fopics in Differential
Equations 2000003

Course content varies. In spring of year
prior to course offering, a detailed descrip-
tion s posted and mailed o all graduate
mathenuatics students, Prereguisites: MA
623 MA 0624, MA 721 and MA 722,

[ 3]
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MATHEMATICS PROGRAM

MA 846 Fourier and Laplace Transforms
23

Application of transform methods to partial
differential equations of mathematical
physics. Includes introduction 1o the Wiener-
Hopt 1echniyue. Prerequisire: MA 630)

MA 848 Advanced Topics in Topology
QU000 3

Course content varies. i spring of year
prior te course offering. a detailed descrip-
tion s posted and mailed 10 all graduate
mathematics students, Prereguisites: MA
740 and MA 730,

MA 858 Advanced Topics in DifTerential
Geometry 2i:8:00:3

Course content varies. In spring ol year
privr to course offering. a detailed descrip-
tuon 15 posted and mailed 1o all graduate
mathematics students. Prevequisites: MA
740 and MA 750,

MA 868 Advanced Topics in Applied
Mathematics 28:0:0:3

Asymptotic expansions of delinite integrals
and of solutions to differential equations.
Perurbation theory. Varational methods.
Nenlinear vibrations, Distributions and
spectral representation of inear operators,
Relaxation methods. Boundary value prob-
lems. Prevequisites: MA 60 and MA 630,

MA 888 Advanced Topics in Probability
200002

Course content varies. In spring of year
prior to course offering. a detailed deserip-
tion 15 posted and mailed to all gradeate
mathematios students. Prereguisite: MA
782,
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MA 898 Advanced Topics in Statistics
204:0:0:3

Course content varies. [n spring of year
prior to course oftering. a detailed deserip-
tion is posted and mailed w all gradvate
mathematics students. Prervequisite: MA
3554,

MA 941-946 Reading in Mathematics
1-VI each 27:0:0:3

eading done under puidance of taculty
Reading done under guidance of facult
members and devoled mainly 10 scholarly
papers. Preveguisite: depariment's perimis-
sion.

MA 958/359 Selected Topics in Advanced
Mathematics I/T1 each 27.:0:0:3

Review ol current mathematics research.
Specific topics vary, depending on instruc-
tor. Prerequisite: department’s permission,

MA 997 Thesis for Master of Science
Degree each 3 wnits

Thesis to present results of independent
investigation of suitable problem in math-
ematics. Study must include adequate inves-
tigation of existing literature relating to
subject. Regular reports on progress of work
and regular conferences with assigned tac-
ulty adviser required. Re-registration fee, any
part; 3-unit charge, Prerequisite; degree
steities.

MA 999 Dissertation for Doctor of
Philosophy Degree each 3 units

Results of independent investigation of
some problem in mathematics. The student
must demonstrate ability to do creative work
and include original research of the caliber
deemed worthy of publication in recog-
nized scientitic journals. An oral examina-
tion on the dissertation subject and related
topics is required. Re-registration fec. any
part: 3-unit charee. Prerequisites: degree
status aid gralifving exconination,



MATHEMATICS PROGRAM

Typical Course of Study for the
Bachelor of Science in Mathematics

FRESHMAN YEAR
Fall Semester Hours/Week
Course No. Course Title Class Lub Rec. Cr
MA 1012 Calculus TAT O semester) K| 0 0 2
MA 1022 Caleulus 1B (¥ semester) 4 0 2
CS 1114 ntro. Prog. & Problem Solving 3 3 0 4
CM 1004 General Chemistry 3 2 i 4
EN 1014 Writing & Humanities [ 4 ) 04
S NG Freshman Seminar I 1 0 1
16
SOPHOMORE YEAR
Fall Semester
MA 2012 Lincar Algebra ] (4 semeswer) 4 {) (} 2
MA 2132 Ordinary DAl Fgu. (% semester) 4 {} 0 2
PII 2004 [ntroductory Physics 1 4 [ | 4
HI 2104 Modern World History 4 1 o 4
Minor Spectalty 4
6
JUNIOR YEAR
Fall Semester
MA - 3012 Intro. Probability [ 04 semester) 4 0 0 2
MA 3112 Complex Variables 1 G semesterd (} 0 2
HL/SS Elective® 4 1 0] 4
Minor Specialty 4
Seyuence Llective 14 4
I6&
SENIOR YEAR
Fall Semester
MA 4113 Iniro. Math. Statistics K] 0] (} 3
MA 4413 Vector Analysis and PDULE 3 (} 0 3
MA d613 Analysis | 3 ¥ 0] 3
Minor Specialty 2
Free Llective” Nl
16

). Students who are placed by examinution or by an adsiser imo MA (902,
Ma D912 ur MA 0922 musit deler repistrution for MA 012,

2 Swadents who are placed by examination or by an adyiser inte EN TOR0 or
ENCTO890 st subsequenthy register fur EN 1033, rather than EN 014,

3. Approved HUYSS clectives ure courses with the tollowing prefixes: Al
ANCEC, ENCHL MU PL and PS. Two courses must be froim Lewel 11
Elective courses in difterent disciplines and one trom Level 1 Ebecnve
COUTHES.

Spring Semester Hours/Week
Course No,  Course Title Class  Lab  Rec.
MA 1112 Caleulus ITA {4 semester) 4 {} 0
Ma 1122 Caleculus HB (¥ semester) K| 0 0
PH 1004 Iniroductory Physics ! 4 I |
LN 1204 Writing & Humanitics 11 4 0 0

Free Llective

Spring Semester
MA 2112 Multi. Calculus A /4 semestery 4
MA 2122 Mulu. Caleulus B ¢4 semestery 4
MA 2312 Discrete Math. 1 (% semesier) 4 0 0
MA 2327 Discrete Marh, IS semester) 4
HL/SS Elective! 4
Minor Specialty

Spring Semester

MA 3914 Remding Seminar in Math. | 4 0 0
HLI/SS Elective? B 0 0
Minor Specialty
Sequence Elective [

Spring Semester

Ma 423 Intro, Numerical Analysis 3 0 0
MA 4023 Analysis 1] 3 0 it
MA 492 Reading Seminar in Math. [I 4 0 0

Free Elective?

Total credits required for graduation:

m
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Fa- TR S P PR R )

S S A

o

128

JoA T o upproved Sequence Electves is aviailiable from the depaniment.,

5, The Free Elective could be o course otiered by any department, provided

it dues not duplicate material stichied in wher courses,

229



MECHANICAL ENGINEERING PROGRAM

The undergraduate degree in mechanical
engineering can he completed both in a
full-time or part-ume schedule. Students
choosing the Co-Op Program are accom-
modated. There is no evening prograni. and
as o result, pan-time studenls have (o lake
the same classes as full-time students.
Transter students are welcome and are
required to meet the minimum residence
requirements set by the University. There are
pre-planned programs or articulation agree-
ments with several colleges o ease the trans-
ter. The Office ol Admissions should be
consulted for details,

Polytechnic offers graduate degrees
Master of Science and Doctor of Philosophy
in Mechanical Engineenng. For each level,
the student must choose one of three spe-
cialty areas: (1) thermal and fluid sciences,
{2y mechanical analysis and design or (3)
controls and robotics. At the Phld level, two
more options exist, in aerospace and male-
rials science. All mechanical engineering
graduate degrees are offered w both foll-time
and part-time students at the Brooklyn
campus,

MECHANICAL ENGINEERING
PROFESSION

Mechanical engineering is a dynamic and
continually evolving profession and the
most diverse amonyg all engineenng disci-
plines. Muechanical cngineers develop the
physical systerns and devices that modern
society needs or wants. from automobiles
to air conditioning, robots to power plants,
people movers to artificial limbs and rocket
engines 10 communications satellites,
Mechanical engincering also bas a long tra-
dition of Jeadership in helping 1o develop the
natural environment by breaking new
ground in such arcas as resouTee conserva-
tion, improved elficiency of energy-con-
suming devices. development of codes for
a safer technological cnvironment, new
energy sources and the like. Undergraduate
and graduate programs in mechanical engin-
cering are designed primarily to develop
talents in such areas as design of compo-
nents. thuid and thermal systems, controls
and robotic systems and computer-inte-
erated mechamcal and electromechanical
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systerms. However, many graduating stu-
dents eventually apply their training to the
additional diversified fields of computer
engincering, nanotechnology, software
development, financial engineering, bio-
engincering, manufacturing, astronautics,
systems cnginecring and corporate man-
agement and law. As students mature and
realize their abilities, their professional lives
may center on enginecring research, gov-
ernment, business or education,

AEROSPACE
ENGINEERING PROFESSION

Aerospace engincering is the art and science
associated with the design and performance
of aircratts, missiles and spacecrafts. The
scientific aspects of space vehicle design are
rooted in the broad areas of the flow of
liquids and gases, strength and stability of
extremely lightweight structures, propul-
sion. guidance and control, materials, envi-
ronmental conditions, thenmodynamics and
heat transter.

Vehicles currently being designed or
projected for the future stagger the imagi-
nation when seen trom the standpoint of
complexity, scope of engineering and sci-
entific problemns and audacity of the mis-
sion. Until recently, long-range missiles,
moon vehicles, deep space probes and space
habitats had been confined to the realm of
science fiction. To meet these design chal-
lenges, aerospace engineers must under-
stand the scientific principles that give them
the preatest possible potential and flexi-
hility. Conflicling requirements imposed
by such considerations as safety, reliabil-
ity, cost, maintenance, production and han-
dling often demand cornpromises 1o attain
optimum design. Acrospace engineers are
responsible to resolve such issues.

UNDERGRADUATE PROGRAM

The mechanical engineering curriculum
achieves balance between principle and
practice. Computer and laboratory experi-
ences are an integral part of the cumcolum,
as is the emphasis on engineering design—
both the systematic process of design, as
well as the creative content. Three aspects

of design addressed through the course con-
tent are (1} the concept of design and the cor-
responding coneept of multiple solutions. (2}
the process of design and (3) the tools and
skills for design. The first includes both the
creative element and project work, at least
when the problem does not have a unique
solution. The second includes introduction
to the systematic process. as represented
by concurrent engineering, quality man-
agement and the product realization process,
as well as other concepts that set the frame-
work {or modern design. The third includes
design tools, such as CAD and finite clement
analysis, as well as the underlying engin-
eering theory for designing and analyzing
components and systems,

The integrated design exposure and expe-
rence in the curriculum is described as fol-
lows: freshman year, students take EG 1004
Introduction 10 Engineering o lcarn how
things are built and why, discuss ethics in
engincering. be introduced to computer-
aided drafling tools and work in team pro-
jects. Sophomore year, students tuke ME
2114 Computers in Mechanical Engineering
to further develop proficiency in computer-
aided drawing. and ME 2514 Measurcment
Systems to learn to design experiments.
Junior year, students take MT 3814
Materials Science and Engincenng to cxam-
ine the impact of material properties on
design; ME 3314 and 4314 Flow and
Thermal Systems I and I to understand
design of Auid and thermal systems: ME
2214 and ME 3214 Structural Systems [ and
L, to consider the structural design of engin-
eering structures; and ME 3414 and ME
3424 Dynamics Systems and Control Tand
11 to consider the design of dynarnic systems.
Finally the design experience culminates
with the capstone ME 4114 and ME 4124
Engineering Design 1 and I sequence, dur-
ing which students work in teams of two or
three and design. fabricate and test projects
and systems. In addition to the systematic
and creative processes of design. the cap-
stone design experience includes engin-
eering consideration of safety, cthics,
economy, project planning and budgeting,
quality and presentation,



The technical electives available to seniors
also contain significant design expenence.
ME 4364 HVAC Systerns teaches design of
HVAC systems. ME 4354 Internal
Combustion Engines addresses design issucs
for engines, while MN 3714 and MN 4714
Munufacturing Systems [ and 11 offers the
methodology of design via concurrent
engineering and other modern concepts.

GOALS AND OBJECTIVES

The ohjectives of the BS program in

Mechanical Engineering are for its studenis

to acquire and develop the skills necessary

[N

+  Understand the fundamental principles
of mechanical engineering., mathemat-
ics and the seiences that provide a foun-
daton for and 1o inspire professional
developmient

+ Formulate. analyze and design thermal
and mechanical components and sys-
tems

+ Utilize modern engineering tools

+  Work collectively in an effective man-
ner in teants

+  Compile information and comnmunicate
it cflectively

+ Understand the context within which
mechanical engineers practice their pro-
fession. particularly as it pertains to the
interrelationship of technology and
sacial and ethical issues

SPECIAL DEPARTMENTAL
REQUIREMENTS
Students must meet the University require-
ment of a 2.0 GPA or betier for graduation.
Seniors with GPAs of 3.5 or better may
take certain graduate courses as clectives
with the departinental adviser’s approval,
Students on academic prohation are usu-
aily permitied w pre-regisier for the next
scmester. but are obliged to consult with their
adviser after grades are posted and hefore
classes begin,

TRANSFER STUDENTS

Al transfer students are required to mect the
Lniversitys minimurm residency require-
ment. In addition, transfer students in the
Mechunical Engineering Program arc
reguired 1o take all junior and senior
mechanicat engineering courses and tech-
nical electives at Polytechnie.

Qualified graduates of two-yeor pre-
engincering programs, such as those offered
at several community colleges and four-
year Hberal arts colleges, may often fulfil]

the requirements for a BS in Mechanical
Engineering in two additional years.
Progrants vary from college to college: stu-
dents should meet with an undergraduate
adviser for guidance. With somc colleges,
there are formal articulation agreements
and typical programs of study. Students
who have some course work toward a degree
may also apply for transfer credit upon
application t¢ Polytechnic. In all cases,
transfer credit is granted based upon equiv-
alenice 1o Polytechnic courses. The process
is expedited by previous decisions, and past
transfer credit granted 1o students from the
same college 1s a good indicator for prospec-
tive students. However, the adviser must be
consulted in all cases for a current dect-
sion; course content does change over the
years at Polytechnic and other colleges, and
it is a comparison of content that deter-
mines decisions in each case. Transfer stu-
dents are strongly encouraped to meet with
an endergraduate adviser separale and apart
from: the registration process so that a proper
evaluation may be done. The Office of
Admissions offers information on past deci-
sions {or a given college and can arrange a
meeting with a departmental undergraduate
adviser. Graduates of technology programs
nizy be able to fulfill the requirements for
a BS in Mechanical Enginecring in two to
three and one-half years depending upon the
scope and level of their previous education.
The same is true for praduates of practical
engineering and other such programs in
various countrics. Consult with an under-
gruduate adviser for details.

TYPICAL PROGRAM OF STUDY
FOR THE BACHELOR OF
SCIENCE

The program consists of three components:
¢ 1) engincering core. 64 credits, of which
24 are from humanities and social sciences
courses: {2) mechanical engineering, 44
credits: and (3} free and technical electives,
20 credits.

AEROSPACE ENGINEERING
CONCENTRATION

The Depariment of Mechanical, Aerospace
and Manufacturing Engineering offers o
program leading to a Bachelor of Science
in Mechanical Engincering with a concen-
tration In aerospace engincering.

During the first three years ol study, stu-
dents set the foundation for future profes-
stonal subjects hy following the course
work of the mechanical engineering pro-

MECHANICAL ENGINEERING PROGRAM

gram. Semor year, acrospace concentri-
tion students tuke three courses particular
to their concentration: (i} AE 4614
Aerodynamics, in place of ME 4314 Flow
and Thermal Systems 11, (2) AR 4634
Aerospace Propulsion and {3} AE 4654
Aircraft Flight Mechanies. These courses
provide students with the necessary foun-
dation to pursue a carcer in the acrospace
industry or pursue graduate studies in the
fictd.

GRADUATE PROGRAM

Programs of study leading to degrees MS
and PhI} in Mechanical Engineering arc
available in each of five specialty areas:

+ Acrospace (PhD only)

* Materials Science {PhD only)

* Mechanical Anadysis and Design (M5
and PhD}

» Systems, Controls and Robotics (MS
and PhD)

* Thermal and Fluid Sciences (MS and
PhD)

Within each of these specialties. students
may choose to concentrate some ot the
electives from the other graduate prograins
in the departinent, namely, acrospace. indus-
tnal and manufactluring engineering.

A bachelor’s degree and a good academic
record in mechanical enginecring from a
suitable college or university are generally
required for admission & the graduate pro-
eramn. Applicants with degrees from fields
other than mechanical engineering may be
admitted, but have to undertake additional
studies to achieve a comparable background.
Courses required to achieve this are speci-
fied as part of the admission evaluation or
first advising session. Undergraduate courses
specified tor this purpose cannot count
toward credits needed for the degree.

Graduate programs are subject to the
prior approval of a graduate adviser desig-
nated by the department. All students are
required to have a 3.0 GPA or better incach
of the following: in the average of all grad-
uate courses taken at Polytechnic (whether
or not some of these courses are being used
to satisty specific degree requirements); in
the average of all courses submitted for the
graduate degree sought {MS or PhD}: in
each and every guided studies, readings,
projects, thesis and dissertation courses of
credits enrolled.

[
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MECHANICAL ENGINEERING PROGRAM

GOALS AND OBJECTIVES

The objectives of the MS program in

Mechanical Engincering are for its students

to acquire the skills necessary .

+ Develop in-depth expertise in at leastone
of the sub-disciplines of mechanical
engineering (.., thermo-tiuids, strue-
tures and design or controls and robot-
ws) o prepare for either a rewarding
professional career or for studies toward
a PhI} or other degrees

+  Diversify their knowledge base by tak-
ing advanced courses in other disci-
plines

»  Formulate. analyze and design compo-
nents and systems through the use of
madern advanced analytical and com-
putational tooly

» Further professional developnient
through continuous learning across dis-
ciplines

The objectives of the PhD program in

Mechanicat Engineering are for its students

1o master the skills necessary tor

« Obtain deep knowledge in one of the
arcas of mechanical engineering {e.g..
materials, aerospace. thermo-fluids,
structures and design and control and
robotics } through advanced courses and
research

« Identily problems. formulate research
programs (o address thent conduct
research and produce resulis that
advanee the fundamental understand-
ing of a cerain sub-discipline by com-
pleting a dissertation in the chosen
sub-discipline

» Communicate resufts of their research
and other work effectively through con-
ference presentations and refereed jous-
nal publications

REQUIREMENTS FOR THE
MASTER OF SCIENCE

Course requirements for the MS 1n
Mechanical Engineering are suited to the
applicant’s spectalty, which is specified by
the student in the admissions process or the
tirst advising session,

Swdents must take at least 27 units of the
MS program at Polytechnic. No more than
atotal of O units may be attributed 1o trans-
fer and readings courses. Validation credit
is not atlowed, but specitic requirements
may he waived (and appropriate substitutes
designated} by the graduate adviser, based
upon the student's pror studies or experi-
ence. Transfer credits arc not granted for €1}
undergraduate courses. (2) courses counted
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toward satisfying undergraduate degree
requirements. {3) courses not related to the
graduate program us stated in this catalog
and (4) courses that received a grade lower
than B.

Studies tor the MS must be completed
within a five-year period. unless there is a
formal leave of absence approved prior to
the period for which the studics are inter-
rupted. The degree requirements are:

Course No. Course Title Linits
ME G Applicd Compuatation:) Methods 3
ME: 6 Tronspont Phenoimena 3
MEG2L Stress Analysin 3
ME 66} Feedback Comtrol 3
ME Required for Specialty Arca {see bekow 16

Electives, approved by rradume adviser 9

tree Eleciives G
Tonad 36

Departmental electives include courses from
mechanical. industcial and manufacturing
engineering programs, plus thesis or project
credits. Students are encouraged to take at
least one graduate course in mathematics as
part of the non-mechanical engincering
courses. All courses and program details are
subject to adviser approval. If any transfer
credits have been granted to the students, the
number of non-depanmental credits per-
mitted as electives is reduced from % by the
number of transfer credits granted. For
example, if a student has been granted 6
credits of transfer, the total number of clee-
tives that the student can take outside the
department is 3 credits.

Mechanical Analysis and Design

The required courses are at least two grad-
uate courses with last digits in the ranpe of
20059,

ME clectives that have been offered the
last few years include Stress Analysis 1L
Dynamics of Machines, Fracture Mechanics
and Stress Analysis of Composite Materials,

Systems, Controls and Robotics
The required courses are at least two grad-
uate courses with last digits in the range of
60 to 79,

ME electives that have been offered the
last few years inchude Lincar Systems,
Adaptive Contro! and Neural Networks.

Thermal and Fluid Sciences

The required courses are at feast two grad-
vaie courses with last digits in the range of
01w 19,

ME clectives that have been offered the
last few years include HVAC. Experimental
Methods in Thenmal/Fluid Science. Thermal
Issues in Manutucturing Processes.
Tarbuient Flow, Compressibie Flow and
Propulsion.

REQUIRENENTS FOR THE
DOCTOR OF PHILOSOPHY

The PhD degree ts a terminal degree beyond
the MS§ and is focused on cnginecring
rescarch. Students are expected to advance
the state of the art in their specialiy by orig-
inal and creative work,

An M5 degree in Mechanical
Engineering with a specialization in one of
the three departinental arcas (thenmal/fluid
sciences, mechanical analysis/design or
systems/eontrols/robotics or in werospace
engineering is required for admission o
the PhD degree program. A 3.5 GPA or
better in the MS work is generally requirved
for admission. In cases where it 1s unclear
that the required MS speciatization has been
satisficd, the MS degree requirements of the
preceding scetion shall be used w defime the
necessary preparation, The same criterion
shall be used when the MS degrec is in
other engineering disciplines.

Unless speciaily exempted by the faculiy,
students have 1o take a written qualifying
examination within the tirst two offerings
of the exam after the date of joining the doc-
toral program. The general credit reguire-
ments for the PhD degree (heyond the BS
degree and including MS degree credits) are:

Units
Major work related to specialy, RIER
Approved counses 0 WO i ureas 213
FPhid Dissenanon 6B 94949 2430
Mimimium total reguired 40

An MS degree. as defined by the require-
ments described in the preceding seetion.
will count for 36 eredits of the above wtal.
A minor is defined by b set of four minimum
courses that are i a given arca. For exam-
ple. a student may choose heat transter as
a major spectalty, with ininors in mathe-
matics and fluid mechanics,

Studies for the PhI> degree must be com-
pleted within a five-year penod following
the MS degree or the date of admission,
whichever is later. unless there 15 o formal
icuve of ubsence approved prior to the period
tor which the studies are interrupted. Onee
the dissertation is begun, the student must
register for at least 3 units of ME Y ach
full and spring semester. Actual registra-
tion should reflect the pace of the work and



the activity of the student. An exception to
the minimum registration requirement may
be made in the last semesier of repistration
if' that semsier 1s primarily devoted to final-
izing the work and dissertation docuntent.
A dissertation grade of U tor two consec-
utive terms will affect whether a student
will be permitted to continue doctoral work.
Students are required 1o present the progress
in their dissertation work to their guidance
commitiees wice a year (typically at the
beginning of cach semester).

UNDERGRADUATE COURSES
AE 4614 Aerodynamics 4:0:0dd4

[ntroduction to the study of external and
internal aeradynamics. Awtoil and wing
geometry and characteristics, Lift and drag.
Incompressible  inviscid  flows.
{ncompressible laminar and turbulent
boundary layers. Compressible flow and
shock waves, Design considerations for
aerodynamic pedonmance. High hift devices.

AE 4634 Aerospace Propulsion 4£:0:0:4

Operation. performance. and design meth-
ods for flight vehicle propulsion. air-breath-
ing engines, ramjets, turbojets, wrbofans
and their components, elements of solid
and Tiquid rocket propulsion systenn. stag-
ing of rocket vehicle. mtraduction to cont-
bustion,

AE 4654 Aircraft Flight Mechanics
ENIN S

Development of eguations of motion.
Characteristics of aircraft propulsion sys-
tems. Level flight performunce of turbojet
and propeller driven alreratt. Unacceterated

climbing {light and aireratt ceiling. Takeoft

and landing performance. Longitudinal and
futerad static stability, Lincarized cquations
of motion, Longitudinal and lnteral modes
of motion.

ME 2114 Computers in Mechanical
Engineering Analysis and Design
RYIFVRIE.

Intreduction w the use of computers and
industiy standard software to solve problems
in mechanical engineering. Computer-aided
drawing through the use of parametric. fea-
ture-based. 3-1D solid modeling design solt-
ware. Computer aided analysis. Introduction
to the use of finite element software pack-
ages. Use of computer software for math-

ematical computanon and data presenta-
tion,

ME 2214 Structural Systems I £:0:0:4

Introduction 1o the study of statics and
strength of materials. Static cquilibrivm of
particles and rigid bodies. Distnibuted forces,
Static analysis ol rames and trusses.
Friction. Centroids and menia. Stress and
strain in tension, torsion. and bending.
Mohr's circle, Bending and deflection of
beams. Torston and design of shafts.

ME 2514 Measurcment Systems
FE 0

Electrical measurement and devices.
lastrument systems and components; ana-
log 10 digital conversion. signat process-
ing. filtering and readout devices, Static
and dynamic measurements. Sensors and
actuators. Calibration. Stady of measure-
ment systems vie computer simutation,
Digital Logic. Computer interfacing.
Computer-aided. real-time data acqisition
for real world electrical, robotie. mechani-
cal. and fluid systems.

ME 3214 Structural Systems 11 £:.0:0:4

Fundamental aspects of the linear theory of

clasticity and the tinite elements method,
The course focuses on the concepts of stress
and stratn. transformation equations, equi-
librium equations, compatibility, siress-
strain relations, boundury conditions, stress
concentration. two-dimensional problems in
clasticity, torsion and beading of beams
with various symmetric and wsymmetrical

cross sechions, and linear buckling of

columns and plates. Finite clement proce-

dures will be iz, 'emented by the use of

commercial finie oot codes and the
classical solutions will be compared with the
comesponding finite clement results. Hands-
on expericnee in the use of finite element
mecthods will also be enhanced by a course
project.

ME 3314 Flow and Thernal Systems I
d:0:004

The basic laws of classical mechanics: imro-
duction to the basic concepts of tluids and

thermodynamics: hydrostatics: properties of

pure substances: work. heat and internal
energy: [imst law analysis for a closed sys-
tem: second law of thermodynanies: basic
equations for a control volunie: basic equa-
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tions in differential form:; Navier-Stokes
equations: Evler’s equations: Bernoulli’s
cquation; heat conduction equation: steady
state heat conduction.

ME 314 Dynamic Systeins and Control 1
4:0:0:4

Introduction to the study of dynuamics and
vibrations. Kinematics and dynamics of
particics and rigid bodies. Energy anaiysis,
Impuise and momentum methods. Free
vibrations of damped und undamped single
degree of freedom systems. Poreed vibra-
tions, Vibration instruments. Two degree
of reedom systems. [ntroduction to the
vibrations of continuous systems,

ME 3424 Dynamic Sytems and Control H
oA

Dynamic system modeling, analysis, and
fecdback control design wiath extensive.
hands-on conputer simulation. Modeling
and analysis of multiple degree-of-freedom
systems with application to mechanical
vibration {e.g.. vibration absorbers and is0-
Tators), Description of tnterconnected sys-
temns  via transfer functions and
block/signal-flow diagrams. System
sesponse characterization as transient and
steady-state responses and ervor consider-
ations. Stability of dynamical systems:
Rouih-Hurwiiz criterion and Nyguist cri-
terion. Graphical methods for dynamical
system analysis and destgn: root Jocus and
Boule plot. Computer-aided feedback con-
trol design for mechanical. aerospace.
robolic, thermo-luid. and vibratory sys-
terns.

ME 4114 Engineering Design 1 £:0:0:4

The first part ot the Capstone Engineering
Design sequence based on knowledge and
skills acquired in carlier course work.
Product design. development, building and
testing prototype hardware, with an emphia-
sis on teamwork, Design of machine cle-
ments and selection criteria for commeonly
used components. The Product Realization
Process entphasizing incorporation of engin-
cering standards and realistic constraints.
Emphasis on connnunication skills. Students
project 1s a nwjor component of the course.
Content o follow in ME 4124,
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MI 4124 Engincering Design H 4:0:0.4

A continuation of the Capstone Engineering
Design sequence. Continuation of presen-
tation of the various elements of the Product
Realization Process, This section will
emphasize manulacturing, producibility
and customer sansfaction concern: building
etfective teams/leamwork: communication
skilis; ethical gssues. Student project 1s a
major component of the course.

ME 4314 Fluw and Thermal Systems 11
4:0:0:4

Power production: gas and vapor power
vycles: refrigeration cyeles; chemical reac-
tions and combustion: dimwensional analy-
sis and similhtude: interna!l and external
incompressible viscous flow. piping sys-
tems. fluid machinery: flow measurement:
transient heat transter: comection heat trans-
fer: numerical niethods: radintion heat rans-
fer: introduction to compressible flow.

ME 4354 Internal Combustion Engines
4:00:00:4

Fundamentals of internal combustion
engines: types of and principles ol opera-
non: thermodynanue principles: perfor-
mance parameters: principles of combustion:
tucks: operation of spark ignition and com-
pression ignition engines: emissions for
ICEs: design of JCEx: engine modeling:
experimental methods for enging analysis
and performance

ME 4364 Heating, Ventilating and Air
Conditioning A0

Review of thermodynamic principles, fluid
dynamics and heat transter fundamentals as
applied to heating, ventilabing, air condi-
tioning. and relrigeration systems.
Psychrometric analysis, Human comfor.
Heating and cooling analysis of huildings.
Types of HVAC systems. HVAC system
design and cquipment selection. Use of
software packages tor design and analysis.
Design project.
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ME 4514 Mechanical Engineering
Laboratory 2AAE0:4

Theory and principles of experimentation
retated to mechanical engineering. Repont
writing und analysis of experimental data
including data reduction and uncertainty
analysis. Experiments demonstrating the
concepts relating o thermo-fluid, struc-
tural, dynamic and control systems.
Demonstration of principles of thermody-
nanics, heat transfer, and fluid mechanics
tor mechanical engineering applications.
Stress and strain measurerent; load. fatigue,
and failure testing. PC-hased data acquisi-
tion and real-time control. Analytical and
experimental modeling of electro-mechan-
tcal and thermo-flnd systems. Modeling
and control of dynamic systems using state-
space methods. The studv of procedures
necessary for the efficient planning and
conducting mechanical engineering exper-
imentation.

MXN 3714 Manufactoring I 4:0:3:4
A product must meet both a customer need
and goals of performance. cost. quality,
reliability. safety and the environment to
be successiul in the marketplace. The course
addresses the ssues that are critical to the
design of a product for manufacture and the
methods that have been found to be suc-
cessful in addressing these issues. The
design provess is studied and illustrated by
ineans of class exercises and 4 term project.
Selecled manufacturing processes are stud-
ied to establish the relationship between
product design and manutacturing process
complexity.

MN 3734 Applied Manufacturing
4:0:004

Effeciive manufacturing education should
be applicable to actual work situations. This
course provides grounding in the basies of
manutacturing in the classroom through
study of manufacturing systems. design,
quality, manutacturing planning, lead time
and the supply chain. Grounding in an actuzal
manufacturing cavironment is achieved
through students spending about half the
course working on a project in a neighbor-
ing manufacturing company. The project
consists of observing and then applying
manufacturing engineering principles to
resolve an actual problem at the company
being visited.

MN 4714 Manufacturing II +:0:0:4
World-class manufacturing has been the
focus of many multi-disciplinary fields as
global competition has reduced traditional
core conipetencies. Contemnporary produc-
tive enterprises have been further refined in
a systenatic approach in which quality is
intused through the organization process.
These processes may be human or capital
and are all becoming variable Lean
Curporate Enterprise. A technique called 6
Sigma Contrel has been shown to be effi-
cacious in implementation of goals on
increasing corporate value. This course will
examine the contemporary productive enter-
prise in light of current quality organizational
and lean manufacturing techniques.

MT 3814 Materials Science and
Engincering 3. 3004

Atomic Structure and bonding, atomic
arrangement in Crystals, crystal imperfec-
tions, mechanical behavior and failure of
materials. phase diagrams. matenals selec-
tion. The laboratory part involves tensile,
hardness. impact and fatigue testing, as well
as optical und scanning clectron microscopy
of materials.

GRADUATE COURSES

ME 600 Applied Computational Methods
2:0:0:3

Computational methods used in formula-
tion and solving problems that occur in
engineering. Methods of interpolation.
numerical differentiation and integration.
solution of linear and nonlinear equations
and cigenvalue problems. Finite difference
methods. Particular attention to continuum
techniques. ¢.g.. Rayleigh-Ritz. Galerkin
and collocation.

ME 700 Finite Elements 250003
Derivation of efement stiffness matrices.,
Construction of general stiffness matrices
in global coordinates. Application to prob-
iems in plane stress, plates and shells under
static and dynamic loads. Applications in
thermal, heat trunsfer and fluid mechanics,
Emphasis on problens involving analysis
of systems wilh many unknowns.



THERMAL AND FLUID SCIENCES
ME 601 Thermodynamics I~ 2i4:0:0:3

Availability functions, general therno-

dynamic relations, equations of state, gen-

eral thermaodynamic equilibrium criteria.

Preveguisite: ME 204 or equivalenr. Also

listed under CH 771.

ME Phenomena
200:0:3

64 Transport

Eulerian and 1.agrangian approaches, con-
servation laws, momentum transfer {Navicr-
Stokes) equations and their derivations,
energy transfer equations and derivations,
mass transfer equations scaling analysis
and simplifications for internal and exter-
nal flows. introduction to turbulence.
Prerequisiter ME 231 or equivadent.

ME 605 Heat Transfer 250403
Basic heat transfer mechunisms. Steady
and unsteady conduction, including sys-
tems with internal heat sources. Internal
and externai forced and free convection.
Radiation between surfaces and in gases.
Dimensional and boundary layer consider-
ations. Applications involving fins and heat
exchuangers, Prerequusite: ME 203 or equiv-
cfent.

ME 610 Fluid Dynamics 2:0:0:3
Conservation laws of mass momentum and
energy. Elements of potential theory and gas
dynamnies. Applications of inviscud flow to
simple internal and cxternal geometrics:
control velume and differential approuch to

fluid dynamic problems. Prevequisite; ME

231 or equivadent. Also fisted under CH 631,

ME 741 Advanced FThermodynamics
24:000:3

Continuation of ME 605, Applications of

thermodynamic equilibrivm criteria to var-
ious problems, including chemical reac-
tions. Prerequisite: ME 601,

ME 706 Convective Heat Transfer
240403

Developments and applications of laninar
hydrodynamic and thermal boundary layer
cquations for fluid media. Mechanics of
turbulence: formulation and analysis of tur-
bulent hydradynamices and thermal appli-
cations: natural convection and film
evaporation and condensation, Preregutisite:
ME 604 ar ME 605 or adviser’s upprovead.

ME 707 Conductive Heat Transfer
200000 3

Theoretical development of transient and
steady-state tenyperature distributions in
finite and infinite solids. Appropriatc math-
ematical iechnigues introduced as required.
Solids undergoing phase change and two-
dimensional fields. Prerequisite: ME 604 ar
ME 6015 or adviser's approval.

ME 708 Radiative Heat Transfer
24:0:0:3

Fundamentals of radiative mechanisms of
energy transter. Definitions of basic quali-
ties. Bquations of ranster, radiative heat-tlux
vector and conservation eyquations.
Propertics of surfaces and panicipating
media. Applications 1o engineering sys-
tems. Prereguisite: ME 66 or ME 605 or
adviser’s upproval.

ME 711 Viscous Flow and Boundary
Layers 20:0:0:3

Introduction w molecular and macroseopic
transport. concepts of stress and strain. and
dertvation of the Navier-Stokes equations,
Appheation to problems of diffusion, bound-
ary layers and slow motion. Analytic and
numerical methods are presented.
Preveguisite: ME 604 or ME 610,

ME 712 Turbulent Flow 2000003
General theories of wrbulence, basic con-
cepts. transition. homogeneous turbukenee,
analysis of furbulent shear flows, wrbulent
heat and mass transfer. experimental meth-
ods. Prereguisites: ME 604 or ME 6 Hand
ME 7L
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ME 713 Compressible Flow  2:2:0:0:3
Subsonic, transonic and supersonic fows
over two-dimensional and axisymmetric
badies. Shock wave development in buth
onc-dimensional unsicady and two-dimen-
stonal steady flow systemis. Internal and
external flows arc considered. Prerequisite:
ME 604 or ME 6110,

ME 715 Computational Methods in
Thermal Fluid Sciences 20003

Numertcal analyses. Finite difference
approximations, error and stability analyscs,
numerical dispersion and damping. matrix
inversion methods. Implicit and explicit
procedures. SOR, ADI hopscotch and direct
solvers for evaluating tinear and nonlinear
diffusion and convection problems.
Prerequisites: ME 600 and ME 604 or ME
605 or ME 6110,

ME 716 Experimental Methods in
Thermal-Fluid Sciences 240303

Integrated survey of the prineipal techmgues
and instrwinentation used for obtaining
experimental data in thernal-fluid sciences.
Topies include calibrations, accuracy, gen-
cralized periormance charucteristics, vari-
ous devices for measuring tlow, velocity,
pressure, temperature. heat fux, comput-
erived data acquisition. planning experi-
mental programs, parametric mapping and
NoIse In measuring systems. Prerequisite:
ME 604, ME 603 or adviser's upproval.

ME 717 Thermal Diesign of Electronics
Systems 2703

Therimnal modeling and simulation of clee-
tronic equipment and systemis, forced and
natural air cooling, coeling with water and
other liguids, cryogenic cooling. use of
cooling correlations. approximate numeri-
cal formulations, tan characteristics, fan
and disc gcoustic noise. chip thermal pro-
files, thermal influence on the reliability of
semiconductor circants. Prereqaisite: ME
64, ME 605 or adviver’s approvad. Also
listed under MN 802,
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ME 718 Thermal Issues in Manufactur-
ing Processes 25:000:3

Thermal modeling and simulation of man-
ufacturing and materials processing, ther-
mally dnven processes. dip couating, thin
fHims, soldering, laser welding and cutting,
heat removal from processes generating
parasitic heat. thermal management of
machining, Prereguisite: ME 604, ME 605
or udviser's approval. Also listed under
MN 804.

ME 803 Combhustion 208:000:3
Chemical characteristics of tlames. Heat
of formation and of reaction; phase and
reaction cquihbrium and adiabatic flame
temperature: and special concentration in
stationary and flowing reacting systems.
Chenucal kinetics of homogeneous and
heterogencous reacling systems. Branching
chain reactions and explosion limits.
Prerequisites: ME 201 and ME 604.

ME 841 Vehicle Dynamics 20:0:0:3
Atmosphenc flight mechanics of airplanes,
guasistcady and dynamic performance in
various {light regimes. energy inethods.
Space vehicles, partial motion in central
force field. launch and re-entry trajecto-
ries. Land and seaborne vehicles: automo-
hile. tracked vehicles. ship and GEM
vehicles, Prerequisite; udviser’s apprevad,

ME 804 Theory of Propulsion 2//:0:0:3

Principles of modern high-speed propulsion
based on chemical encrgy sources. Air-
hreathing engines. combustion thermody-
namics, flows with chemicat reactions,
thermochemisiry of solid and Hquid rocket
engines. Engineering parameters in engine
design. Prerequisite: ME 6(H or ME 605,

ME 809 Multiphase Heat Transler
204:0:0:3

Conservation cquations for two-phase flow
systems with emphasis on gas-liquid mix-
tures. Bubbiy. slug, annular and tog flow
regimes. Pressure drops and heat transfer.
Nucleate and tilm beiling: drop-wisc and
tilm condensation. Critical heat [Tux.
Prevequisites: ME 200 and ME 706.
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MECHANICAL ANALYSIS AND
DESIGN

ME 621 Stress Analysis [ 208:0:0:3
Review of theory of beam bending. Use of
energy methods applied to statically inde-
terminate structures. Columns. beam
columns, beams on elastic foundations.
Circular cylindrical shells. Discontinuity
analysis in complex structures. Prerequisite;
ME 271 or equivalent.

ME 622 Stress Analysis 11 26 0:0:3
Stress-strain relationships. Two-dimensional
stress and strain analysis; equations of com-
patibitity and cquilibrium; the Airy stress
tunction. Solutions of various classic two-
dimensional problems, including those of
stress concentration and thermal stress.
Tossion of prismatic bars, open and closed
thin-walled structures, and multi-ceilular
structures. Prereguisite: ME 621

ME 643 Energy Methods in Structural
Analysis 2%:0:0:3
Unitied treatment of structural analysis
using the principles of vifual work, total
potential encrgy, total complementary poten-
tial and mixed energy. Applications to
trusses, beams, frames, rings. sandwich
structures, and to plane stress and plane
strain problems. Rayleigh-Ritz procedure,
Galerkin method. Prerequisite: adviser's
approval.

ME 644 Mechanical Vibrations I
204:0:0:3

Dynamics of one-, two-, and mukti-degree-
of-frecdom systens with and without darmp-
ing. Application to balancing of
multicylinder engines, crank mechanism
dynamics and rotating machinery.
Prerequisite: ME 261,

ME 645 Mechanical Vibrations II
206:0:0:3

Free and forced longitudinal, torsional and
transverse vibrations of bars, shafts and
beams. Lagrange’s equations. Rayleigh-
Ritz and Dunkerley’s approximations.
Holzer’s and transfer matrix methods.
Prerequisite: ME 644,

ME 651 Advanced Dynamics I 24:0:0:3

Kinematics and dynamics of a particle in
space: lranslating and rotating frames of
reference. Systerns of particles: plane motion
of rigid bodies. Two-body central force
problem. Lagrange equations with holo-
nomic and nonholonomic constraints: appli-
cations. Prevequisite: ME 261,

ME 652 Advanced Dynamics 1I
204:0:0:3

General motions of rigid bodies. Euler's
equations, gyroscopic motions and stabit-
ity, impulsive mouons. Lincar osciliations
of two-degree- and n-degree-of-frecdom
systems, matrix formulations. applications,
variational principles. Prerequisite: ME
647.

ME 721/722 Elasticity UIL each 24:0:0:3

Stress and strain tensors; generalized
Hooke's Law. Formulation of elasticity
problems. Plane stress and strain problems:
solutions by complex vanables; stress con-
centrations. Rotating discs and cylinders.
Thermal stresses. Three dimensional prob-
lerns; St. Venant problems, extension, flex-
ure, torsion. Energy principles and
variational methods:; approximation tech-
niques. Prerequisite: ME 621,

ME 724 Stress Analysis of Composite
Materials 25:0:003

Composite materialy (high strength fila-
ments embedded in a matrix} have rela-
tively a large strength-to-weight ratio as
well as other desirable characteristics,
Composites are analyzed first from a micro-
mechanics point of view. The relations
between the matenal properties of their
components and those of the composite. a
material stress concentration factor and its
behavior beyond the elastic range are con-
sidered. The stress-strain law of composites.
as 2 function ot the directional moduli of
clasticity and the directional. Poisson’s ratios
are presented. Tt is used in the analysis of
various structural components of current
interest, Co-requisite: ME 622 or adviser’s
approval.



ME 735 Fracture Mechanics  2/:0:0:3
Introduction to fracture mechanics. Linear
elastic. elastic-plastc and fully plastic frac-
ture mechanics modeling and design.
Fatigue and design against fatigue failures,
Standard fracture mechanics testing pro-
cedures and relaled material properties.
Micromechanics of fracture. Dynamic frac-
ture. Continuum damage mechanics.
Prerequisite: ME 621 or adviser’s approval,
Also listed under CE 045 and MT 645,

ME 741 Structural Dynamics 2/4:0:0:3

Dynarnic response of single-degree-of-free-
dom systems. Theory of vibration of mul-
tidegree of freedom systems: intluence
coefhicient method; analytical and numet-
ical solution of dynamic response prob-
lems. Nonlincar analysis of single-
degree-of-freedom systemn: emphasis on
computer analysis of large complex sys-
tems. Prevequisite: ME 645, Also listed
under CE 625,

SYSTEMS, CONTROLS AND

ROBOTICS

ME 660 Discrete Tinte Feedback Control
200003

Introduction to discrete systems, Z-trans-
form, s-to-z trunstormation, system stabil-
iy criteria, digital control design via
continuous design (root Tocus techmgue.
frequency domain compensation), discrete
design of digital control, sampling rate
selection. quantization errors. Prevequeisite:
ME 322 or equivalent.

Sensor Based Robotics
24:000:3

ME 661

Rabat mechanisms, robol arm kinematics
{direct kinematics, inverse kinematics),
robot arm dynamics (Lagrange-Euler for-
mulation and Hamiltonian formulations),
trajectory planning. sensing. end-effector
mechanisms. [orce and moment analysis,
introduction to control of robot maaipula-
tors. Prereguisite: ME 660, Also lisied
under EL. 522,

ME 670 Linear Systems 20:0:0:3
Basic system concepts. Equations describ-
ing continuous and discrete-time linear sys-
tems. Time domain analysis, state variabies,
transition matrix, impulse response.
Transtorm methods. Time-variable systems.
Controliability. observability und stability.
Also iisted under EL 614).

ME 671 State Space Design lor Lincar
Control Systems 20400003

Topics 1o be covered included canonical
forms: control system design objectives;
feedback system design by pole placement;
linear observers; the separation principle; in-
car quadratic optimum control; random
processes: Kalman filters as optimum
ohservers; the separation theorem: robust
control; the serve compensator problem.
Prevequisite: ME 670. Also listed under
EL 725.

ME 761 Nonlinear Control — 2/%:0:0:3
Phase-plane analysis of nonlincar systems,
describing functions. introduction to Lie
algebra, input-output linearization, local
and global system decompasition, pertur-
bation control. stiding control. Prerequdisites:
ME 660 and ME 671.

ME 770 Optimal Robust Control
27:0:0:3

Matrix theory and lincar system funda-
mentals, H2 norm, performance specifica-
tions, Hnear quadratic regulation {(LQR},
Kalman {iltcring. and linear quadratic
Gaussian (L.QG} control, robustness prop-
erties of LQR, on lack of robustness of
L.QG controllers, small gain theorem. mult-
ohjective robust control. Prevequisites: ME
322 and ME 6702

ME 771 Optimal Control Theory
240:0:3

Optimal contral problein for deterministic
systems with vanous constraints. Solution
for both continuous and discrete time sys-
tems using the mmaximum principie and
dynamics programming. Hamilton-Jacobi
theory as applied to the synthesis problem.
Prevequisiie: ME 671 Also listed under
KL 8§23,
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ME 860 Application of Nonlinear Control
to Robotics 26:0:0:3

Differential geometric approaches for con-
trol of nonlinear systems and applications
to robot manipulators. Introduction to Lie
algebra and Lie bracket. Multi-variable
inverses for nonlinear systems. external
feedback linearization. zero dynamics.
Application of nonlincar control to robot-
tcs: inverse dynamics. feed-lorward con-
trol, PD and PID controllers. variable-
structure controd, adaptive control tech-
niques (STR and MRAC) and force control.
Prereguisites: ME 661 and ME 671, Also
listed under EL. 822.

ME 870 Frequency Domain Methods in
Control 2E:00:3

Systemns and operators, stabilizability. para-
metertzation of stabilizing controllers. HOG
weighted sensitivity minimization for rtio-
nal plants, H2 and HOE contreller design.
Prereguisite: ME 671 Also listed under
EL 724.

ME 871 Adaptive Control 2i:0:0:3
Controllable and observabie system mod-
els. parameter estimation (least squarcs,
projection algorithm, lattice filters), one
and multi-step ahead prediction control.
minimum variance, pole placement. LQG
control, model reference adaptive control.
Prerequisite: ME 671, Also listed under
EL 826.

ME 872 Stochastic Cuntrol — 2/:00.4:3
Introduction 1o stochastic control, stochas-
tic processes, covariance and spectrat den-
sity, stochastie state models, spectral
factorization of continuous or discrete e
processes, parametric oplimization. intro-
duction to prediction and filtering theory.
Prerequisite: ME 771 Also listed under
EL 827.

ME 873 Large-Scale Systems and
Decentralized Control 240:0:3

Introduction to analysis and synthesis of
large-scale systems. System order reduc-
tion algorithms, inlcrconnecied system sta-
bility. series expansion and singular
perturbation. Decentralized control: decen-
trafized fixed maodes, LQR, frequency shaped
cost functional and over-lapping deconipo-
sitions. Prerequisite: ME 771, Also listed
under EL, 825.

237



MECHANICAL ENGINEERING PROGRAM

SELECTED TOPICS, PROJECTS,
THESIS AND DISSERTATION
ME 786/787 Special Topics  2/2:0:0:3

‘These numbers are reserved for special 1op-
1cs that are offered periodically by the
Mechanical Engineering Program and are
open (o first-year graduate students, When
offered. the specific subject matter 15 indi-
cuted as pan of the title after the words
“Special Topics™ and the more complete
utle appears on the student’s transcript.
Prerequisites are tailoved 1o the offering.
ME 886/887 Advanced Topics  /:0:0:3
These numbers are reserved for advanced
topics that are offered periodically by the
Mechanical Enginecring Program and are
open e second-year and more advanced
graduate students. When offered, the spe-
cific subject matter is indicated as part of the
title after the words “Advanced Topic™ and
the more complete title appears on the stu-
dent’s transeripl. Prerequisites are taifored
1o the offering.

ME 901-904 Guided Readings I-1¥
each 3 units

Open Lo gualitied graduate students inter-
ested in special advanced topics. Directed
study including analytical work andfor kab-
oratory investigations. Prerequisite:
adviser's approval.

ME 996 MS P'roject euch 3 units
Engingering project pursued with guidance
of faculty member. Project titles submitted
in writing to department head and appointed
adviser. May be extended to thesis with
project advisers recommendation. Credit
only upon completion of project.
Prevequisite: degree stanits,
ML 997 MS Thesis each 3 uwits
Muaster™s thesis to present results of original
investigation in field ot studem'’s specialty.
Thesis an extension of ME 996, on recom-
mendation of project adviser. Continuoeus
registration required. Maximum of 12 units
of ME 996/997 counted toward degree.
Prereguisite: ME 996,

ME 999 PhD Dissertation  each 3 units
Doctoral dissertation evineing independent
study and original contributions in tield of
specialization. Oral examination on sub-
jeet of dissertation and related topics
required. Mimimum of 24 units; also con-
tinuous registration at minimum of 3 units
persemester required until dissertation com-
pleted. Prerequisite: degree status.

THE FOLLOWING GRADUATE
COURSES ARE OFFERED
IRREGULARLY IN RESPONSE
TO INDUSTRY DEMANIY:

ME 602
ME 633
ME 633
ME 657
ME 658
ME 723
ME 725
ME 726
MLITAS
ML HI3
Mk 821
ME 831
ML 842

Thermndynamies il

Limit Analysis af Structure
Pressure Vessel Analysis
Compurational Geometry fue CAD
Computer-Aided Desiga
Lixperimental Stress Analysis
Theory ot Plates

Theory of Shetls

Applied Plasticiry

Viseous Compressible Flow
Continuum Mechanic
Stability of Strugtures
Trajectories and Orbits



MECHANICAL ENGINEERING PROGRAM

Typical Course of Study for the
Bachelor of Science in Mechanical Engineering

FRESHMAN YEAR

Fall Semester

Course No.  Course Title Class

EG 104 Intro. Engincering & Design i

Ma 1012 Caleulus TA' (7 semiester) !

MA 1022 Caleolos IB (% semesier) 4

CM 104 General Chemisiry 3

EN 1014 Writing & Humamties I 4

SL 1010 Freshman Seimipar !

SOPHOMORE YEAR

Fall Semester

MA 2012 Lwear Algebrad o4 semestery 4

MA 2132 Ordinary Dift. Equ. (¥ semester) 4

PH 2004  Introduciory Physies 11 4

ME 2114 Computers in Mechanical Eng, 37

HI 2104 Modern World History 4

JUNIOR YEAR

Fall Semester

MT 3814 Materials Science & Eng. 3

ME 3414  Dynamics Systems & Control T 4

ME 3314 Flow & Thermal Systerns ] 4
HLU/SS Elective’ 4

SENIOR YEAR

Fall Semester

ME 4114 Enginecring Design 4

ME 4314 Flow & Thermal Systems 1] 4

ME 4514 Muechanical Eng. Lob 2
Sequence Blective H* 4

1. Students who are placed by examination or by an adviser into MA Q902

AMA D912 or MA G922 musk deter regastration Tor MA 1012,

2. Sindenis wha are placed by examinagion or Iy ady ser into EN 1080 ap
EN 1096 must subsequently register Bor BN 13 rather than BN 1014,

Hours/Week
Lab Rec.
3 2
0 Y.
{) {)
2 1
{) 0
1 )
i) {)
& {
4 1
14 0
{ {
3 1)
i 0
i {)
{) 0]
3] {)
it {)
140
) {)

e T =L B R

_- e -

o

[ EP S S

Spring Semester
Course No.
MaA 1112 Caleulus §IA 4 semwesiery
MA 1122 Caleulos [IB i A semester)

PH 1004 Inkroxductory Physics |
CS 14 oo Prog. & Problem Solving
EN 1284 Writing & Humanities 11

Spring Semester

Course Title Class

Hours/Week
Lab Rec
Ql (}
£ {)
1% |
3 {
0 {}

o

MA 2112 Mult, Calewlus A (4 semesier) ] (3 3
MA 2122 Mulo. Caleulus B (A semester) H i 2
ME 2211 Structurad Systems 4 0o 4
ME 2514 Measurciment Systems a0 4
HL/SS Elective® f 0 4
16

Spring Semester
ME 3214 Swuctoral Systems 11 1 ( nd
ME 3424 Dyoamic Systens & Control 1E 4 H [F I
Sequence Elective P 4 (} v 3
HLIYSS Elective® 4 ¢ 0 4
ih

Spring Semester
ME 4124 Engineering Design [ 0 [T |
ME Elective 4
ME Elective 4
Tevhnical Elective 4
ih
Total credits required for graduation: 128

A Approved HU/SS electives are courses with the following prefixes: AH,
Ab L0 ENCHL MU PL and PS. Two courses must be feom Level 1
Elective coures indifferent disciplines and one Tram Tevel 11 Blective

LRSS,

1A st ol approned Sequenee Elecoives is availitble From the departient,
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MECHANICAL ENGINEERING PROGRAM

Typical Course of Study for the Bachelor of Science
in Mechanical Engineering with Concentration in Aerospace

FRESHMAN YEAR

Fall Semester Hours/Week
Course No. Course Title Class Tab Rec. {r
EG HH Intro. Enginecring & Design I 3 2 4
MA S HH2 Caleulus TA (¥ semester) 4 {) {} 2
Ma 1022 Coleulus 1B ¢4 semiester) 4 { (¥ 2
CM 0 General Chemistiy 3 3 1 4
EN 4 Writing & Humanities I 4 4] 0 4
Sl 101y Freshiman Semnar i i 6 0
I
SOPHOMORE YEAR
Fall Semester
MA 2012 Lincar Algebra b (4 semestery 4 0 { 2
MA S 2132 Ordinary DI Equ. (4 semesteri 4 { 4] 2
PH 204 Intreductors Physics 1T 4 A 4
ME  2ii4 Computers in ME KB S § R
til 2H Maodern World History 4 0 4l |
16
JUNIOR YEAR
Fall Semester
MT  3RId Muterialy Scienee & bng. 3 3 0 4
ME 3414 Dypamic Sysiens & Control | 4 ] 0 4
ME 3314 Flow & Therinal Systems | + { 0 4
HUVSS Elective® 4 0 U
16
SENIOR YEAR
Fall Semester
ME  Jiid Engineering Desizn ] 4 {) G d
AE 613 Acwdynamics 4 0 4
ME  JSI Mechamieal Eng. Lab, A4 0 A
Sequenee Elective Y 4 i) {1 4
6

1. Studdents who are placed by examination oF by an adviser inta MA OU02,
MA DS or MANEY must defer registration for MA ME

2. Stuckents whirare pliced by examimion of by an advisor iote EN 1080 or
BN O st subseguently regaster for EN 1033, rather than BN 1014,

244}

R N

Spring Semester Hours/Week
Course No. Course Title Class Lab Rec. C
MA  THI2 Caleulus [LA (4 semesters 4 0 G 2
MA 1122 Culeulus TIB (4 semester) 4 {) (; 2
Pl 104 [ntroductory Physics 4 LA 4
C5 1114 lotro. Prog. & Problem Solving 3 3 6 3
EN 1204 Writling & Humanities 1 4 0o o 4
i6
Spring Semester
MaA 2112 Mol Calcolus A {4 semester) 4 0 6 2
MA 2122 Muisi. Calealus B {4 semestert 4 0 I}] 2
ME 2214 Swuctural Systems | 4 ( 0o 4
ME 2514 Measuremend Systems o0 4
HU/SS Clective® 4 0 0 4
16
Spring Semester
ML 3214 Structural Systems 11 4 {] 0
ME 3424 Dynamic Systems & Control I 4 U 0
Seguence Elective 1+ 4 3] 0
HU/SS Elective’ £ 0 0
|
Spring Semester
MEE d124 Engineering Design {0 4 0 o A
AR 1634 Acrospace Propulsion 4 o 0 4
AL 4654 Aircraft Flight Mechanics 4 4] 0o 4
Technical Dlective 4
G
Total credits required for graduation: 128

3. Approved HUZSS clectives are courses with the following prefixes: AH,
AN, FC. BN HE MU PL and PS. Two courses must be from Level I
Elecnve courses in different disciplines and one from Level 11 Elective
IMSLIT R

3. A hst of approved Scguence Electives is available from the department.



ORGANIZATIONAL BEHAVIOR PROGRAM

Academic Hrector: Harold G, Kaufman

GOALS AND OBJECTIVES

The objective of the Master of Scicnce
Program in Organizational Behavior is to
provide professionals and managers with
the latest knowledge and techniques for
addressing critical human issues in rapidly
changing organizations to achteve high
quality and productivity.

GRADUATE PROGRAM

The course of study 1s designed for students
with & wide variety of experience and needs.
These range ftom human resource practi-
tioners who nced to update and broaden
their qualifications (o those with diverse
backgrounds who wish to acquire the exper-
tise to enter a field related to one of the fol-
lowing concentrations:

* Human Resource Management

* Management of Change

* Training and Development

* Human Resource Information Systemns

Seme of the unique aspects of the program

focus on topics that address rapidly chang-

ing organizational environments, such as:

+ Managing the impact of changing tech-
nology on people and organizations.

+ Motivating knowledpe workers to stay
up-to-date with developments in their
field

« Conflict reselution in turbulent and
uncertain environments

+ Designing new organizational structures
that are tnore responsive to rapid change

+ Carcer management in restructuring
companies

* Training and developinent innovations
to cope with changing job requirements

* Ulilizing job and workplace design to
improve motivation and pertormance

+  Addressing human resource issues in
organizations affected by globalization

* Enhancing organizational effectivencss
through human resource information
systems and Web-based human resource
technologies

Because most Polytechnic students are

working professionals, many with man-
agerial responsibilities, class schedules are
offered in the evenings after normal otfice
hours. Seminar-style classes, emphasizing
partictpation and discussion, enable orga-
nizational behavior students to receive indi-
vidual attention and to work closely with
faculty as well as classmates. otten in teams,

An active, award-winning student chap-
ter of the Society for Human Resource
Management {SHRM) provides extra cur-
ricular opportunities tor professional sem-
inars, workshops and networking to
enhance individual career development.
With the unique knowledge and skills
acquired from the Organizational Behavior
Prograin. graduates have been abie to pur-
sue successful careers in prestigious firms
ranging from high-tech to financial insti-
tutions as well as in the public sector, or as
private consultants.

ADMISSION AND DEGREE
REQUIREMENTS
Criteria [or admission include a bachelor’s
degree with at least a B average trom an
accredited colicge or university and demon-
strated evidence of motivation, maturity
and the ability 1o benefit [fom and con-
tribute to professional graduate studies,
Applicants who do not meet all the crite-
ria may be admitted as nondegree students
with the opportunity, subsequently. to
become a degree candidate. Satisfactory
scores on the Graduale Management
Admission Test (GMAT) or an acceptable
equivalent test such as the Graduate Record
Examination (GRE) may be used as sup-
port for admission to depree studies.
Students who have not completed an
undergraduate course in statistics must
enroll in MG 505 Probability and
Managerial Statistics. Students without an
adeguate background in computers may
be required to enroll in one or more of the
preparatory courses in computer science,
such as C5530 offered by the Department
of Computer and Information Science.
These courses are in addition to the degree
requircments ol 12 courses or 36 units,
which must be completed with an averuge
of B or betier. A maximum of 9 units of

iransfer credits may be granted for gradu-
ate courses taken clsewhere, as evaluated
by the academic director.

For the most current information on the
Master of Science program in
Organizational Behavior. please visit
www.mnsob.poly.edu, the program’s Web
sie.

CERTIFICATE PROGRAMS IN
ORGANIZATIONAL BEHAVIOR

The Organizational Behavior Program
offers graduate certificate prograimns
designed primarily for professionals and
managers with work experience.
Individualized programs make it highly
appropriate for specialists as well as gen-
eralists to improve and update their knowl-
edge and skills in critical areas ranging
from the redesign of jobs and organiza-
tions to human resource information sys-
tems. In consultation with the Academic
Director, students may design a custom-
made centificale program with appropri-
ale courses 1o meet their professional
development needs.

Applicants for certificate programs must
hold a bachelor's degree. A certificate pro-
gram requires five courses, which are
sclected according to individual needs.
Upon completion of o sequence with an
average grade of B or better, students are
issued a centificate.

Those who choose to apply for a Master
of Science in Organizational Behavior are
able, upon admission, t apply all courses
taken for a certificate toward fulfillment of
the graduale degree requirements.
Additional information may be obtained
froin the Academic Director of the
Organizational Behavior Program.

THE CURRICULUM

1. CORE COURSES

An organizational behavior foundation con-
sisls of three core courses upon which the
student can build a specialization within the
degree program. Core courses provide an
infroduction (o the theory, research and
practice basic to the field of organizational
behavior. Students who have previously
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ORGAM!ZATIONAL BEHAYIOR PROGRAM

completed courses in any of these areas
may be excused [rom taking them by pre-
senting proof of competence and receiving
walvers from the academic director. Other
courses must be substirated with permission
of the academic director. The core courses
should be tuken as early in the program as
possible.

Required Core Courses:

MG 61 Organizabional Behavior
MG 631 Organizabim Theory & Design
MG 633 Research Methods

2. AREAS OF CONCENTRATION

Students must choose an area of concen-
tration consisting of six courses. This may
be one of tour concentrations listed below
ot, with the Academic Director’s approval,
may consist of a series of six courscs
designed to mect students” speeial needs.

Courses in each of the four areas of con-
centration are shown below:

Human Resource Management

The Congentration in Human Resource
Management prepares professionals to deal
with the critical human issues involved in
staffing. evaluating and rewarding employ-
ees in en era of rapidly changing work
CVironIments.

Required:

MG 6iZ Human Rosource Management

MG 617 Performance Measurement & Reward
Systems
MG 622 Swatfing Organizations

Select three:

MG eI Career Manageniont

MG I3 Labor Relations

MG a4 Conflict Management

MG 625 Seminar in Organization & Career
Chanee

MG 626 Humian Resonrce inforimation Systems

MG 628 Internet Applicativas in Huiman
Resource Managcimemt

MG &65  Managing Technological Change &

Innovation

Management of Change

The Concentration in Management of
Change provides human resource profes-
sionals with the latest tools and technigues
necessary o guide orpanizations and thetr
employees through periads of rapid, peten-
ually disruptive change, especially ransi-
tions created by changing technologies,
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Required:

MG 616 Job & Workpiace Design

MG 624 Orgameation Development

MG OIS Seminar m Organtzation & Career
Change*

ar

MGRGS Munaging Technological Change &

[nnonation™

Select three:

MGAIL Career Managenwnt

MG 612 Human Resource Management
MG 614 Conflict Management

MG 623 Training in Qrganizations

MG 635 Managing for Quality

i bot of these cotrses are completed., one of them
iy appiied tenvard the mivimnt of theee electives in
fliij-\' conceniration.

Training and Development

The Concentration in Training and
Development prepares human resource pro-
fessionals 1o design, administer and eval-
uate complex training and development
programs, particularly in organizations
affected by the introduction of new tech-
nology.

Required:

MG 6L Career Management
MGH23 Training in Organizations
MG 624 Orpanization Development

Select three:

MG 612 Human Resource Muanasement

MG A4 Conthict Management

MG 616 Job & Workplace Design

MG 625 Seminar in Oreanization & Career
Change

MG 635 Manaping for Quality

MG 865 Managing Technological Chanpe &

Innovation

Human Resource Information Systems
The Concentration in Human Resource
Information Systems integrates knowledge
and skills in information systerns and
Internet applications together with human
resource management to achieve organi-
zational ctfectiveness in the new cconomy.

Required:

MG 612 Human Resource Management

MG 626 Human Resource Information Svstems
MG 62 Internet Applications in Human

Resource Management

Select three:

MG A6 Jub & Workplace Design

MG 617 Performance Measurement & Revard
Systems

MG 622 Suffing Orpanizations

MG 650 Management of Taformation and
Intormation Technalosy

MO 035 Introduction to Management of Datu
Communications & Nepworks

MGTU7 Enterprise Data Systems

MG EAS  Managing Technologival Change &

Innovatm

3. FREE ELECTIVES

Two appropriate graduate courses may be
chosen from any program at Polytechnic
with the Acadenic Divector’s consent.

4. RESEARCH PROJECT

MG 634 Applied Research Methods. All
students must submit an independent
research project. In special cases, MG 997
Thesis for Degree of Master of Science
may be substituted for students who wish
to produce a major research study ina spe-
cialty.

BS/MS ACCELERATED
HONORS PROGRAM

The Departinent of Management and the
Department of Humanities and Social
Sciences ofter un honors program for excep-
tional first year or advanced undergraduate
students. Through this program. students
can earn a Bachelor of Science in Liberal
Studies (with a concentration in behavioral
sciences) and a Master of Science in
Organizational Behavior in tour to five
vears. For further information please refer
to the description in the eatalog section of
the Department of Humanities and Social
Sciences.

GRADUATE AND UNDER-
GRADUATE COURSES

For course descriptions. please refer to the
Master of Science in Management {MSM)
Program section of this catalog.



PHYSICS PROGRAM

Acadentic Adviser: Edward L. Wolf

Physics is the basic science Lor the natural
world—the science of mater. energy, and
motion. Worlhy of study for its own beauty,
physics is also the foundation ol engincer-
ing and the sciences.

At Polytechnic, physics is an interdis-
ciplinary undertaking, with engineers and
scientists who have formal education in
physics andfor rescarch specialization in
physics forming an Interdisciplinary
Physics Group.

The group is responsible lor three ele-
ments: (1) the BS in Physics. described in
this section of the catalog, (2) graduate
scminars in physics spanning the various
disciplines and (3) opportunitics {or students
to specialize in physics at the PhD level
while pursuing one of several discipline-
specific progrums in science or engincer-
ng.

Advanced undergraduates are encouir-
aged to work with faculty on individual
research in an honors format, pardcularly
n Polytechnic’s Microparticle Photophysics
Labvratory,

The introductory undergraduate core
courses 10 physics are taught in the
Department of Introductory Design and
Scignce, m which scveral members of the
Interdisciplinary Physics Group are
involved.

To contact the Interdisciplinary Physics
Group, please e-mail Professor Edward L.
Woll at ewolf@poly.edu.

GOALS AND OBJECTIVES

The mission of the Physics Program to
provide Polytechnic undergradualtes with a
strong foundation in physics, suited to the
discipline, and to offer advanced opportu-
nities for formal study in physics. An
Interdisciplinary Physies Group tosters
advanced opportunilies for undergradu-
ates, including a BS in Physics, and encour-
ages and strengthens the interdisciplinary
graduate research and related pedagogy at
Polytechnic.

FACULTY
(Interdisciplinary Physics Group)

PROFESSORS

Stephen Arnold, Thomas Potts
Protessor of Physics and University
Protessor

Henry L. Bertoni, Protessor of
Electrical and Computer Engineering
David C. Chang, Prolessor of Electrical
and Computer Engineering and

University President

Bruce A. Garetz, Professor of Physical
Chemistry

Hellmut J. Juretschke, Professor of
’hysics

Kalle M. Levon, Professor of Chenstry

5aid Nourhakhsh, Protessor of
Materals Science

Abraham Ulman, Alstadt-[.ord-Mark
Professor of Chemistry

Edward L. Woll, Prolessor of Physics

ASSQCIATE PROFESSORS
Lorcan M. Folan, Associate Professor
of Physics

Sunil Kumar, Associate Protessor of
Mechanical Engincering

Iwao Teraoka, Associate Professor of
Polymer Chemistry

ASSISTANT PROFESSORS
Jonathan Bain, Assistant Professor of
Philosophy of Science

Yitzhak Shnidman, Assistunt Professor
of Chemistry

FACULTY EMERITI
Raphael Aronson
Hilda Bass

Patrick Cabhill

D.C. Choudhury
John J. Dropkin
Walter Kiszenick
Terje Kjeldaas Jr.
Donald Scarl
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PHYSICS PROGRAM

UNDERGRADUATE PROGRAM
The aim of the tour-year Bachelor of
Science program in Physics is to prepare
students thoroughly for any one of the
many carcers for which a concentration in
physics forms the base. For some students,
this means preparation for graduate school
and further study leading to the master or
doctor’s degree. For many others, it means
protessional work in industry, government
or in high school teaching. Some students
use their major in physics as preparation for
work in mathematics. chemistry, biology,
medicine, engincering. law. history of sci-
ence. writing or business.

The program’s emphasis on fundamen-
tal knowledge, thorough analytic training
and the universal logic of science enables
physics students to take these difterem
paths.

The BS in Physics otfers tour tracks to
mterested students, depending upon their
selection of electives: (1) Pre-PhD. (2)
Calculational Science and Engineering, (3)
Entrepencurnial and (4} Teaching. The teach-
ing track is envisioned for students who
would become high school physics teach-
ers after obtaining appropriate certifica-
tion. See chanl for typical course of study
at the end of this section.

UNDERGRADUATE COURSES

PH 4364 Intruﬂlictiun to the Quantum
Theory 4:0:0:4

Quantitative introduction o the quantum
theory. which describes understanding light,
electrons. atoms. nuclei and solid matter,
Superposition principle, expectation values,
momentum operator and wave function,
duality, current vector, hermitian opera-
tors. angular momentum, solution of the
radial equation, electron in a magnetic field,
perturbation theory. WKB approximation,
identical particles. Applications include
ailpha decay, electrons in a periodic lattice,
hydrogen spectrum, helium atom, neuiron-
proton scattering, and quark model of
baryons, Prereguisites: MA 2122 and PH
2344,

PH 4474 Modern Optics 4:0.0:4
The physics of optics using both classical
and semi-classical descnptions. The clas-
sical and quantum interactions of light with
matier. Diffraction of waves and wave pack-
ets by obstacles. Fourier transform optics,
holography, Fourier wanstorm spectroscopy.
Coherence and guantum aspects of light.
Creometrical optics. Matrix optics. Crystal
optics. Introduction 1o clectro-optics and
nonlinear optics. Prevequisite: PH 3234
or equivalent.

PH 3124 Thermodynamics and
Statistical Physics 4:0:0:4

Fundamental laws of macroscopic ther-
modynamics. heat, internal energy, entropy.
Introduction to statistical physics, includ-
ing applications of Maxwell, Fermi-Dirac
and Bose-Einstein  distributions.
Prereguisites: PH 2344 and MA 2122,

PH 2344 Introduction to Modern and
Solid State Physics 4:0:0:4

Special theory of relativity, Michelson
Morley experiment. Planck’s quanium
hypothesis. photoelectric effect, Compton
effect, Rutherford scatiering, Bohr’s atom,
deBroglie wavelength, electron diffraction,
wave function, uncertainty principle,
Schradinger equation. Application to:
square well potential, one electron atom.
Atomic nucleus, fission and fusion. Energy
bands in a periodic lattice, Kronig Penney
model, valence, conduction bands, impu-
rity states, electron mobility. Semiconductor
propertics. Introduction 1o superconduc-
livity; electron pairs, energy gap, Josephson
cffect, Prerequisite: PH 2004,

PH 3104 Analytical Mechanics 4:0:0.4

Statics by virtual work and potential energy
methods. Stability of equilibrium. Particle
dynamics, harmonic oscillator and plane-
tary motion. Rigid body dynamics in two
and three dimensions. Lagrangian mechan-
ics. Dynamics of oscillating systems.
Prerequisites: PH 2004 and MA 2122,

PH 3234 Electricity and Magnetism
4:0:0:4

Properties of the electroslatic, magneto-
static and electromagnetic [ield in vacuum
and in material media. Maxwell's equa-
tions with applications to elementary prob-
lems. Prerequisites: MA 2122 and PH
2004.

PH 4902 Introduction to Senior Project
in Interdisciplinary Physics  0:4:0:2

A gualified senior physics student or sev-
eral such students work with a faculty mem-
ber (and perhaps graduate students as well)
on an advanced problem in interdisciplinary
physics. In this introductory phase the stu-
dent(s) and adviser select a suitable theo-
retical or experimental problem in the
subject area and cognizant of resources at
hand, make plans for its solution.

PH 4904 Senior Project in Interdisci-
plinary Physics :8:0:4

Concluding phase of the project: senior
physics students or several such students
work with a faculty member (and perhaps
graduate students as well) 1o solve an
advanced problem in interdisciplinary
physics. The conclusion of the project is a
written report and an oral presentation
made o the supervising faculty,

PH 4912 Senior Seminar in Interdisci-
plinary Physics 2:0:0:2

Senior physics students, in consultation
with the instructor. study and prepare pre-
sentations, several current research topics
in the general area of interdisciplinary
physics. Students’ performance in this
course 18 based on the mastery of the mate-
nal chosen and also on the quality of the
presentation made to the instructor and the
seminar members,



PH 3811-3841 Reading Course in [nfer-
disciplinary Physics F:0:0:1

Special topics in interdisciplinary physics
supervised by staff member. Prerequisites:
PH 2344, major must be in interdisciplinary
plivsics.

PPH 2814 Astronomy and Astrophysics
4:0:0:4

Histortcal development of observational
astronomy. Traditional and modern obser-
vational techniques. Theories of formation
and evolution of starts, planets and galux-
ics. Current developments in astronomy,
cosmology and astrophysics. Prerequisite:
PH 2004

GRADUATE COURSES

PH 547 Modern Optics 2:0:0:3
The physics of optics using both classical
and semi-classical descriptions. The ¢las-
sical und quantum interactions of light with
imatier. Diffraction of waves and wave pack-
cts by obstacles. Fourier transtorms optics,
holography. Fourier transformn spectroscopy.
Coherence and quantum aspects of light,
Geometrical optics. Matrix optics. Crystal
optics. Introduction to clectro-optics and
nonlinear optics. Prevequisites: MA 2122,
PH 3234 equivalents.

PH 548 Modern Optics Lab  (:3:0:7
The modern opties laboratory includes
experimental investigations inio laser
modes, velocity of light by time-of-{light,
Fourier optics. holography. Fouwrier trans-
form spectroscopy, crystal optics and non-
lincar optics. Co-/Prerequisite: PI 547 ar
equivalent.

PH 651/652 Introduction to Solid-State
Physics I/11 each 2/2.0:0:3

Pheromena and theory of physics of crys-
talline solids. Topics from thermal, mag-
nctic. electrical and optical properics of
metals. insulators and semiconductors. PI
651 preveguisite: PH 336 or equivalent. PH
632 prerequisite: PH 051,

PHYSICS PROGRAM

PH 667/668 Quantum Mechanics 1/11
each 27003

Quantum mechanics with applications to
atomic systems. The use of Schroedinger’s
equations, Angular momentum and spii.
Problems and approximation methods.
Semi-classical theory of ticld-muitter inter-
action. Also listed under EL 655/656.

PH 801/802 Sclected Topies in Advanced
Physices LAl each 24000003

Current or advanced topics of particular
interest o graduate students, Subject mat-
ter determined each year by students and
faculty. May be given in more than one
section. Consult department oftice tor cur-
rent otfferings. Note: this course is not
offercd every semwester,

PH 999 Research in Physics eweh 3 i

Anoriginal investigation in saine branch of
physics or chemical physics, wiich may
serve as basis for the MS or PhD degree,
to be performed under the direction of a
member of the departiment. The number of
research eredits registered for cach senies-
ter should reabistically reflect the ume
devoted 1o research. Prerequisites: degree
stettees aned graduate adviser’s and research
divector’s consent,



POLYMER SCIENCE AND
ENGINEERING PROGRAM

Academic Divecror: Jovan Mijovie

For over half a century. Polytechnic
University has had a raditional commit-
mient o strong polyimer programs ol world-
wide renown. At the present time, the
Department of Chemical Engineering,
Chemistry and Materials Science offers a
graduate program leading to the degree
Mauster of Science in Polymer Science and
Engineering. Candidates interested in the
PhD program in Polymer Science and
Engineering can conduct their studies
according b the requirements described in
Chemical Engineering and Chemistry
Programs section of this catalog,

GOALS AND OBJECTIVES

The ohjective of the Polymer Science and
Engincering Program is to provide students
with a wejl-rounded advanced level educa-
tion covering major areas of chemistry,
physics and engineening ot polymeric mate-
rials. Polytechnic has all of the elenents nec-
exsary W conduct such a program, owing 1o
it long tradition of excellence in the area
ot palymers. The philosophy followed in this
program is 1o expose lull-ume and pan-
time students (o all aspects of polymer sci-
ence and engineering and (o enable them o
{ 1) choose g new career path, (2) advance
in the sub-specialty at a professional level
and/or (3) continue i a PhDD program.

ADMISSION REQUIREMENTS

To be cligible for admission as a graduate
student, applicants must hold a bacealaureate
degree n either chemical engineering or
chemisiry with a mathematics background,
including at least one course in differential
gquations, Applicants who have earned
hachelor’s degrees from foreign institutions
are required to subinit Graduate Record
Examinations (GREY and TOEFL scores.
Applicants with degrees in other ficlds or
treim other colleges may be admitted with
undergraduate or graduate deficiencies with
the consent of a graduate adviser. The pro-
gram leading to Master of Science is
designed 10 mect the needs ol engineers
and chemists well versed in the fundamen-
tal principles of polymer science and engin-
gering.
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REQUIREMENTS FOR THE
MASTER OF SCIENCE

Candidates tor the Master of Science in
Polymer Science and Engineering are to
include in their programs the tollowing
required courses:

Course No, Course Title Units

CH930*  Guided Stodies in Polviner Science
and Enginecring §
Electives [§)

ar
CH g7 Thesis for Mister of Science in

Pulymer Science and Engineering 12

and
CHY2 Polymer Processing 3
CH 926 Engineering Propenties of Polymers 3
CH 991992 Depuntmernal Seminar 0
CM 771 Introductury Polymer Chemisry 3
CM 783 Laboratory Methods in Polymer
Chemistry R
Lilectives®* 12
Total 36 Ulnits

To meet graduate requirenmcnts, students
must have an overall B average in all courses
and must not obtain more than two C grades
in required subjects.

*Stvdents puee opt Jor a guided studv option plis 6 rnits
af electives tnsiead of the thesis option

FEANY produete course offered by the department may
e chasen as efectives. The apprnal of the grudiare
defviver will be needed in ander w0 take conirses in
other disciplines

GRADUATE COURSES

CH 921 Pelymer Processing  2/4:0:0.3
Applicatons of engineering principles to
polymer processing. Non-Newtonian poly-
meric systems, Discussions and problems-
solving in extrusion. injection molding.
fiber spinning, tilm blowing and coextrusion
as well as other polymer engincering
processes, Preveguisites: CH 231 and CH
232 ar instracior's penmission.

CH 926 Engineering Propertics of
Polymers 2400:0: 3

Mechanical properties and structures of
solid polymers. Viscoclastic theory and
response ol amorphous, crystalline and
composite materials in stress-strain, creep.
stress relaxation and dynamic tests, Ettects
ot orientation and previous history on
mechanical behavior, Prevequisite: CH 372
or CM 771,

CH 928 Polymer Compuosites  2/4:0:0.3

Production, properties and durability of
polymer composites, with emphasis on con-
tinuous fiber-reinforced polymer matrices.
Modeling of processing. Chemical com-
positions. cure kinetics and rheology, erys-
tallizalion, viscoelasticity, processing
methods. residual stresses and fracture
mechanics, Composites n service.
Prervequisites: CH 77T and CH 926,

CH 940/941 Sclected Topics in Polymer
Science and Engincering 11
edch 200:0:0:3

Topics of special interest in polymer science
and engineering are announced in advance
of cuch semester offering. Prerequisite:
ctefviser’s apprevdd,



CM 771 Introductory
Chemistry

Polymer
24:0:0:3

Synthests of polymers by step reaction and
addition polymerization, formation of three-
dimensional netwaorks, block and graft poly-
mers, polymer degradation, characterization
of polymers in solution, rubber elasticity,
polymer crystallization, Spectroscopic lech-
nigues for polymer study. properties of
commercial polymers. Prerequisites: CM
123 and CM 125

CM 772 Syntheses of High Polymers
264:0:0:3

Organic aspects. Chemistry of monomer
and polymer formation. Modern mecha-
nistic analyses ot reactions. Stereochemisty
of polymer structures and forces of stereo
regulation. Condensation, free radical {(bulk,
suspension, emulsion, solution), ionic, ring-
opening and nonclassical polymerization
reactions.

CM 781 Sclution Properties of High
Polymers 204:0:0:3

Application of osmometry, light scattering,
cyguilibrium ultracentrifugation, elec-
trophoresis, viscosity, diffusion, ultracen-
trifuge sedimentation, flow birefringence,
polarimetry. spectroscopy and other tech-
nigues used in the churacterization of dis-
solved macromolecules. Properties of
polyelectrolytes. association in solutions
containing macromolecules and reaction
kinetics in macromolecular solutions,
Synthetic and biological macromolecules
are covered, Prerequisites: CM 771 or CM
783 and CM 161,

POLYMER SCIENCE AND ENGINEERING PROGRAM

CM 782 Macromolecules in the Solid
State 28000:3

Crystalline-amorphous systems. thermo-
dynamics of crystallization. defect strue-
tures, morphology of polymer crystals.
Characterization of polymeric solids by x-
ray and electron diffraction, potential energy
calculations, electron microscopy, absorp-
tion spectroscopy and nuclear magnetic res-
onance. Electrical and optical properties of
polymer solids. Prerequisite: CM 771 or CH
372,

CM 783 Laboratory Methods of Polymer
Chemistry 0:5:0:3

Experitnents on free radical, condensation,
1onic and polymerization, absorption, NMR
spectroscopy, intrinsic viscosity, light scat-
tering, gel permeation chromatography. x-
ray diftraction, thertnogravimetric analysis,
differential scanning calorimetry. dilatom-
etry, concentrated solution viscosity and
other aspects of polymer synthesis and char-
acterization. Lab fee required. Prereguiisite:
CM 771,

CM 785 Special Topics in Polymer
Chemistry 20:0:0:3

Presentation at intervals of various advanced
or specialized topics in polymer chemistry.

PROJECTS, THESES AND
SEMINARS
CH 930 Guided Studies in Polymer
Science and Engineering

O units, each 2 units

Presentations of a comprehensive report of
some problem involving polymer science
and engineering, such as pelymer synthe-
sis, processing, evaluation, or equipment
design is required. Master’s degree candi-
dates arc required Lo submit three unbound
copies of a typewritten project repon to
advisers one week before the last day of
classes. Prereguisite: degree status,

CH 987 Thesis for Degree of Master of
Science in Polymer Science and
Engineeriug 12 units, each 3 units

Thesis for master’s degree in polymer sci-
ence and engineering should give results of
original investigations of problem in poly-
mer science and engineering. Theses may
involve experimental research, theorctical
analyses, or process designs, and possibly a
combination thereof, Master’s degree can-
didates are required to submit four type-
written unbound thesis copies to advisers
before or on the seventh Wednesday prior to
commencement. Prereguisite: degree status.

CH 991/992 Departmental Colloguium
0:21:0:0

Recent developments in the field of chem-
ical engineering, chemistry and matetials
science will be presented through lectures
given by experts trom industry, research, and
educational institutions as well as by staff
members or qualified graduate students.
Required for two semesters of all graduate
students seeking degrees.
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SYSTEMS ENGINEERING PROGRAM

Systems engincening is based on the body
of theoretical knowledge that underlies the
engineering of maodern complex systems.
Systems engineering applies this body of
knowledge to designing systems. usually
involving the integration of several disci-
plines to achieve the desired design objec-
tive. The theoretical resources of these ficlds
melude selections from among the newer
branches of applied mathematics, methods
of modeling and simulation, methods for the
analysis of signals and systems, the theones
of communication and control. the tech-
nigues of optimization and of decision mak-
ing and many of the facets of computer
science.

Faced with a diverse and complex sci-
entific cnvironment, systens engineers may
receive assignments crossing traditional
lines of engineering applications. Systems
engineering is presently applied in such
areas as communicalions, networking, frans-
portation. urban services, bioengineering,
resource management, power and energy
and covironmental and pollution control.

The Systems Engineering Program
stresses computer use. It covers. in an inter-
disciplinary manner. the viewpoints, wools
of analysis and mathematical techniques
of signals and systems. fecdback control.
analysis of data, optimization and simula-
tion, communication of information, instru-
mentation and measurement. The cnentation
and traimng that systenis engineering stu-
dents receive at Polytechnic enable them o
analyze and solve today s complex techno-
logical and societal problems.

The Department of Electrical and
Computer Engincering administers the pro-
gram leading to the degree Master of
Science in Systems [Engineering.
Ouistanding students should apply for finan-
cial aid in the form of research fellowships.
teaching fellowships or partial tuition renis-
s10n. Students wishing tw continue gradu-
ate study towards a PhD in the area of
systems may do so in the Eleetrical
Engineering Progran.
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GOALS AND OBJECTIVES

The Master of Science program in System

Engincering has the following specitic

objectives to provide students with the fol-

lowing:

» Skills and advanced knowledge in the
design and analysis of engineering sys-
tems, including methods of modeling
and simulation, methods for the analy-
sis of signals and systems. theories of
communication and control and tech-
niques of optimization and of decision-
making

+ Training in using madem computers 1o
perform analysis and simulation and to
solve real system problems

+ Baseline skills and knowledge in system
enginecring project management

= A basis for continued. lifelong learn-
ing in the system: engineening profession

REQUIREMENTS FOR THE
MASTER OF SCIENCE
The entrance requirement for a Master of
Science in Systems Engineering is o bach-
elor’s degree in engineering or science from
an accredited institution, with a superior
undergraduate record, including under-
graduate courses in ditferential equations.,
probability. linear systemns. feedback con-
trol and computer programming. Students
with deticiencies in these areas may be
admitted if they take appropriate introduc-
tory courses to remedy these deficiencies.
To satisfy the requirements for an MS in
Systems Engineering, students must com-
plete a total of 36 unils of courses, as
described below, and retain a B grade inall
graduate courses. In addition, a B average
1s required in specific groups of courses, as
indicated below.

GROUP L: Core Courses
Three courses from among the {ollowing:

EL 325 Applied Matrx Theory
tfonnerly EL 613y

ElL 6ii Signals. Systerns and Transforms

EL 621 Feedback Conrol |

E1.625  Linear Systems

EL 63 Prohabiliy

MAGR3Y  Swtistical Inference [

4 Uniks

GROUT 2: Two approved one-year
scquences, which may include the above
courses. Al least one of these sequences
must be in EL courses.

6-12 Units

GROUP 3: Approved electives

21-15 Units
Total: 36 Units
A complete course of study. including the
choice of the one-year sequences, should be
arranged in consultation with an adviser, A
master’s thesis of 9 umts may be included
as part of the elective courses. At least 24
of the 36 units must be in courses in engin-
eering subjects. computer science or oper-
ations rescarch, and at least 18 units inust
be in EL pretixed courses.

An overall B average is required in the
combination of five 1o seven courses offered
10 sutisfy groups 1 and 2 above.

Students should consult the Depart-
ment of Electrical and Computer
Engincering's Graduale Student Manuat
(www.cce.poly.edu} for more detailed ruies
and procedures. including student status,
transfer credits. recommended electives and
one-year sequences, current arcas of
research and disqualification tor low grades.
Descriptions of graduate electrical engin-
eering and mathematics courses used in the
System Engineering Program are Jocated.
respectively. in the Eleetrical Engineering
and Mathematics Program sections of this
catalog,

GRADUATE COURSE

SE 997 Thesis for Degree of Master of
Science in Systems Engineering
each 3 units

Independent engineering project. deimon-
strating professional maturity, performed
under guidance of an adviser. Oral thesis
defense and formal. bound thesis volume are
required. Registration of 9 units is required
{continuous thesis registration 1s required b.
Prerequisite: degree status.



TECHNICAL AND PROFESSIONAL
COMMUNICATION PROGRAM

Avademic Adviser: Elizabeth Chesla
{Undergraduate). Annc Eisenberg
{Graduate)

The Depariment of Humanities and Social
Sciences offers the following programs of
study through its Techmical and Professional
Communication Program:

= Bachelor of Science in Technical and
Professional Communication

= BS/MS Accelerated Degree

¢ Master of Science in Technical and
Professional Communication

+ Graduate Certificate in Technical
Communcation

The Technical and Professional Conmmon-
ication Program 1s designed to train stu-
dents 1o synthesize or “translate”™ technical
or specialized information so that it can be
casily understood and used in business, aca-
demic and private settings. Students develop
their research, writing. editing and design
skills as well as their interpersonal, organi-
zational and management ahikties. Students
should have a strong foundation in com-
munication skills as well as an interest in, or
aptitude for. business, science or technology.
While the curriculum explores the the-
oretical foundations of contemporary com-
munications. the program’s emphasis is on
the practice of effective communication.
Through course projects and internships, stu-
dents develop a solid portfolio that demon-
strates a wide range of writing, editing and
desizn skills as well as in-depth knowledpe
within a particular area of speciahization.

GOALS AND OBRJECTIVES

The objectives of the graduate and under-

eraduate programs in Technical and

Professional Communication are o

= Toster the an of ¢lear and precise writ-
ing and communication across the full
range of technical and professional
endeavors

*  Introduce students to the new technical
media used in science, business and the
professions. and have them develop
effective communication skills using
these media

* Help students become “translators™ of
technical jargon into the idiom of com-
mon discourse

AREAS OF SPECIALIZATION

To address the diversity of writing, editing
and design tasks available to today’s tech-
nical and professional communicators, the
program offers three areas of specializa-
ton:

1. Writing about Medicine, Science und
Technology

2. Writing for Business: Advertising, Public
Relations, Corporate Communications
and the Trade Press

3. Documentation. Training and New Media

Students work closely with an adviser to
select the courses most suitable for their
intended area of specialization.

Writing about Medicine, Science and
Technology

Ax scientific knowledge continues to
expand. it is more important than ever that
information about medicine, science and
technology be conveyed clearly and suc-
cinetly 1o both wechnical and lay audiences,
Medical. svience and technology writers
and editors work on publications that serve
physicians, nurses, compuler scientisls and
other technical and scientilic personnel: on
the news stalls of print and broadcast media:
on the public relations staffs ol pharma-
ceutical houses and hospitals, medical
schools and scientific rescarch centers; in the
writing departinents of pharrnaceutical and
technology corporations: in museums and
nonprolit institutions: for publishers ol chil-
dren’s literature; and in the editing depart-
ments of textbook publishers. They write
scientilic biographies, science essays,
newsletters and books on technology, as
well as articles and freelance picces. ofien
in addition to full-time work in the tield.

Writing for Business: Advertising, Public
Relations, Corporate Communications
and the Trade Press

Advertising and public relations work 1s
concerned with the promotion of corporate
products and services to industrial clients
and to the general public. The program
focuses on advertising and public relations
for medical. health care, technological and

industrial procducts and services, Advertising
involves copywriting, graphic design. media
selection, cantpaign organization and mar-
ket rescarch; students may find careers as
CopyWwrilers, account exceutives, advenising
managers and media directors. Public rela-
tions professionals gencrate publicity for
new products and services through press
releases, technical amicles and press con-
terences. They also writc speeches, handie
press inquines and write case histories.

Writers in corporate communications
manage the form and flow of information
both within a corporation and to customers,
potential clients and the general public.
This information takes a variety of forms,
such as proposals. newsletters, brochures,
progress reports, manuals, memoranda,
analyses, meeting minutes and annual
reports. These writers may also be called
upon to write speeches and trade magazine
articles. Corporate communicators, there-
tore, are often responsible for how cmploy-
ees, customers and clients perceive an
organization.

The trade press offers a variety of
research, writing and editing opportunities,
Hundreds of industry-specific magazines
need technical journalists to report on indus-
try trends and developments. to review new
products and procedures, and to analyze
industry issues. Trade joumnalists develop
industry expertise through their research
and may work closely with public relations
professionals.

Documentation, Training and New Media

* Documentation. Large numbers of tech-
nical communicators are needed to plan,
write and evaluate effective hardware,
software and systems documentation.
Documenters creale user manuals, onling
mitorials and hypertext user guides and
often work closely with software devel-
opers, trainers and information managers
to meet the needs of the end user. Along
with a basic knowledge of programiming,
computer documenters must understand
the basic principles of human-computer
interaction and be able to manage a doc-
umentation project from the critical stage
of needs analysis to usability testing and
benchmarking.
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TECHNICAL AND PROFESSIONAL COMMUNICATION PROGRAM

* Training. End users ollen need skilled
professionals to teach them how to use
the latest software, hardware and sys-
tems technology. Trainers and instruc-
nonal designers use a vanety of training
methods. including demenstrations, com-
puter-based tutorials, online help, docu-
mentation and interactive exercises.
Trainers and instructional designers have
backgrounds in human leamning systems,
human-computer interaction, business
process analysis, user interface, design
and effective tcaching practices.

« New Mocdia. Today s documenters, train-
ers and other professional communica-
tors can use a variety of media to convey
their message. Ideas and information can
be communicated through words and
pictures: in text, sound and video: on
paper, computer, slides and film. New
media specialists understand these tech-
nologies, their applications and their
effectiveness both individually and in
combination with other media. They arc
valuable marketers and presentation
developers who know which types of
media to select for each project and how
to design, sequence, script and link a
presentation. Interactive multimedia is a
parucularly powerful new technology
used by new media specialists who also
study the social, political, ecow.mic and
cultural effects of multimedia commu-
nications.

UNDERGRADUATE PROGRAM

BACHELOR OF SCIENCE

See requirements for BS in Liberal Studies
degree in the Liberal Studies Program sec-
tion in this catalog. Students caming the
Technical and Professional Communiculions
degree complete a series of 36 credits in
Technical Communications courses, Up to
20 credits of other professional courses may
be substituted, with approval of the acade-
mic adviscr. for Liberal Studies Focus
Courses,

THE BS/MS ACCELERATED
HONORS PROGRAM

The Technical and Professional
Communication Program offers a BS/MS
honors program for exceptional first-year
students and advanced undergraduates.
Through this unique program, students can
garn both a Bachelor of Science and a
Masler of Science in Technical and
Protessional Comununication in just four to
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five years.

The accelerated program allows students
to take up to 9 credits that fulfill both under-
graduate and graduate degree requirements.
In addition, credit may be granted for high
school Advanced Placement courses where
a student carms a 4 or 5 on the AP test,
Students accepted into Lthe program may
also earn up 1o 18 credits through one or
more undergraduate and graduate internship
opportunities.

To be eligible for this program, high
school students must meet the following
crileria:

»  Aminimum 3.33 (B+} GPA
*= A minimum 600 verbal SAT score
( 12004 overall score preferred}.

Polytechnic freshmen, sophomores and

juniors must meet the foliowing require-

ments:

* A minimum 3.33 (B+) GPA

* Two letters of recommendation [rom
Polytechnic faculty.

All candidates for the program must pass an
entrance examination administered by the
department and be interviewed by a program
adviser. Once enrolled in the program, stu-
dents are expected to maintain a 3.0 GPA,

GRADUATE PROGRAMS
MASTER OF SCIENCE

The Master of Science in Speciualized
Journalism*® is awarded to studenls who
complete a minimum of 36 units. Students
emolled in the program we required to com-
plete the tollowing core coursea;

Course No. Course Title Units
W a0 Intre. to Technical & Professional
Communication® 3
JW a0l Style for the Professional Wnter 3
IW 602 Copyediting lor Technical, Scientific &
Business Publwations 3
IW 704 Master’s Project 3

At least 2 of the remaining units required
tor graduation should be in courses within
the student’s chosen specialization. Students
may also take a limited number of related
courses in other depantments, such as CS
637 Programming Language or MG 601
Organizationzl Behavior with their adviser's
approval,

=lpon caelviser appaovad, stadens witlt priov experi-

ence [ technical or professional communication mav
waive SW 60K and repluce it with an elective cotirse.

CERTIFICATE IN TECHNICAL
COMMUNICATION
The Graduate Certificate in Technical
Communication trains students in the fun-
damentals of technical and professional
communication through a combination of
core courses and clectives. To carn a cer-
tificate, students must complete |5 credits
{five courses). All credits earned in the cer-
tificate program are transferable to the
Master of Science degree.

In general, all cemificate students should
take the following core courses:

Course No. Course Title Units
IW 600 ko, e Technical & Professional
Communication 3
JW 601 Stvle far the Professional Writer 3
IW 002 Copyediting for Technical. Scientitic &
Business Publications k)

Upon adviser approval, students with prior
expenence in technical or professional com-
munication may waive J'W 60 and replace
it with an elective course,

Students are recommended to earn the
remaining 9 to 12 units in courses within a
particular area of specialization. Students
work with an adviser to sclect elective
courses most appropriate for their academic
and professional goals,

RECOMMENDED COURSES FOR
SPECIALIZATIONS

Writing about Medicine, Science and

Technology

W 603 Reporting on Medicine. Science &
Technology

IW 605 Libel Luw & Press Ethics

" 606 lechnical Presentations

W 607 Writing News for Radio & Television

IW 621 Reporting and Editing for the Trade
Press

IW 625 Corporate Communications in
Mudicine. Science & Technology

W 627 Wnting Copy on Pharmaceuticals &
Biotechnology

JW 635 Online Toumalism

W 636 The Feature Article

W 637 Computer-Assisted Reponting

Writing for Business: Advertising, Public
Relations, Corporate Communications
and the Trade Press

JW 604 Graphic Design & Technical Hlustration

JW 66 Technical Presemtations

JW 618 Web Page Authorship & Design

JW 621 Reporting and Editing for the Trade
Press

IW 623 Project Management

JW 624 Writing Product Information Copy

JW 626 Public Relations for Medicine, Science
& Technology

IW 627 Writing Copy on Pharmaceuticals &

Riotechnology



I 628 Business-to-Business Advertising

IW 631 Proposal Writing

JW 632 Writing Technical Manuals &
Procedures

W 641 Desktop Production Workshop

Documentation, Training and New Media

W 64 Graphic Design & Technical lustration

W 608 Computer Dacumentation ]

W 609 Computer Documentation H

W a1l Technical Translation & Localization
Practices

JW 613 Human Factors & Product Design

Woals Multimedia Technologies

JW 618 Web Page Authorship & Design

W 623 Project Manssemend

IW 632 Writing Technical Manuals &
Procedures

Wl Deskiop Production Workshop

JW 645 Insructions] Design & Development

W 616 End-User Trainiog

M 647 Computer-Based End-User Traming

UNDERGRADUATE COURSES
TC 1014 Introduction to Technical and
Professional Communication I 4:0:04

Introduction to the research, writing and
design principles and practices ot technical
and prolessional communication, particu-
larly in the fields of specialized journalism.
documentation, advertising znd public rela-
tions. corporale communications, training
and instructicnal design and new media.
Emphasis on clarity and control in writing
and effective information design; also cov-
ers the basic elements of cffecuve docu-
ment design. The fucus is in traditional
media. Prerequisite: EN 1014,

TC 1024 Introduction to Technical and
Professional Communication Il 4:0:04

Introduction 1o the research, writing and
design principles and practices of technical
and professional comaunication, particu-
larly in the helds of specialized journalism,
documentation, advertising and public rela-
tions, corporale communications, training
and instructional design, and new media.
Emphasis on clarity and control in writing
and effective information design; also cov-
ers the basic elements of effective docu-
ment design. The focus is in new and digital
media. Prereguisite: EN 1014, course does
not reguive EN 1044, but both courses st
be taken hefore 2000-fevel,

TC 2104 Professional Reporting Writing
4:.0:(4

Fundamentals of report writing applied to
short, informal papers written by scientists
und engineers in actual business situations:
technical correspondence, memorandums,

TECHHICAL AMD PROFESSIONAL COMMUNICATION PROGRAM

1rip reports, periodic reports and new prod-
uct information sheets; summaries, process
and technical descriptions, instructions and

analyses. Lftective style, organization of

material and mechanics. Studemnts learn to
coordinate tales, graphs and other iilustra-
tive matter with wext. Prerequisite: EN 1204,

TC 2114 Information and Graphic
Design 4:0:04

An introduction to the principles of design
and how 10 apply these principles for cftec-
tive visual communication. Students study
the physiology and psychology of percep-
tion and the psychological, sociological and
educational impact of design, During work-
shop sessions, students critique and create
numerous design projects, including busi-
ness documents, logos, hrochures and prod-
uct packages. The lundamentals of desktop
puhlishing is covered. Students begin to
develop a portfolio of class projects,
Prevequisites: TC 1014 und TC 1024,

TC 2214 News and Feature Writing
4:0:04

A workshop in basic news and [cature-wril-
ing techniques. Students learn methods of
information gathering and interviewing for
different types of news anicles. including
current events, meetings, specches, human
interest and news analyses. Students also
learn the style and structure of news stories
and feature stones, how o write effective
leads and the basics of libel law and press
ethics. Students learn how to write headlines,
leads, decks, and subhcads for generil, tech-
nical and industrial publications. Newspaper,
magazine and online layout and design.
The course includes practice in basic copy-
editing techniyues, including editing, revis-
ing, und rewriting copy intended for a variety
of audiences. publications and media. Peer
and seil-editing projects and assignments,
Prerequisites: TC 1014 and TC 1624,

TC 2314 Computer Documentation
4:0:04

Introduction to the field of computer doc-
umentation. Students fearn systems and
software documentation procedures und
techniques: computer documentation tools:
and the fundamentals of project manage-
ment, from needs analysis to usahility test-
ing. A portion of course is devoted to the
fundamentals of online documentation. A
major documentalion project is required.
Prerequisites: TC 1014 and TC 1024,

TC 3124 Digital and Multimedia
Production SL:0h 04

Introduction to multimedia technologies
and applications for technical writers and
editors. Students Tewm tools and technigues
for producing presentations in a variety ot
new media. Audicnee analysis and ohjec-
tives, media selection and production, design
coordination and sequencing. Multimedia
project. Prerequisites: TC 1014 and TC
024, TC 2114, TC 2214,
TC 3224 Critical Writing d:0:0H4
Students learn how to rescarch. structure and
write critical, analytic and interpretive texts.
including such genres as book reviews,
journal articles. product reviews and scien-
tific reports. For example, they may write
about technical, seientific, medical. husiness,
industrial or digital subjects for the Tuy audi-
ence, Particular attention is paid o assess-
ing audience and purpose and constreeting
analylic arguments. Students hone revision
and copyediting skills, as well as learn how
Lo work as peer reviewers. editors and proot-
readers. For final project. students research
and write text targeted for specific publi-
cations. Preveguisites: TC 1014 and TC
1024, TC 224, 1C 21 {4 or TC 2314

TC 3324 Writing for New Media 4.0:(44

Planning, writing and designing an effective
project for digital or new media formats
such as Intranel, Internet. Newsgroups and
Kiosks. Students learn HTML and soft-
ware applications for Weh-page develop-
ment, integration ot graphics and text and
effective use ol hypertext linking and struce-
twres. Students examine new media and the
effeets they have on reading, writing and
information processing. Project including
substantial development of original text
required. Class ts a hands-on lab. supple-
mented by discussion and shorl presenta-
tions ol key writing concepts. Final project
required. Preveguisites: TC 1014 and TC
1024, TC 2114, TC 22,

TC 3404 Special Topics in Technical and
Professional Communication 0104

Independent or simall group work inan area
of technical and professional communication
selected by students in consultation with
instructor, Preveguisites: for megors onfy; TC
{1 and TC 1024, TC 2114 TC 2214 TC
IXXL and instructor’s pernission.
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TC 44404 Internship 4:0:0:4
[Ful}- or pan-time placemnent as a techni-
cal/professional communication intern.
Intense. practical work expenience focusing
on student’s arca of specializution. Students
work with a professional adviser within the
sponsoring organization and a faculty
adviser within the department. Weekly
progress reports and a tinal report required.
Frerequisites: for technical and profes-
slongl connnwrication inajors and minars
emibv; junior or senior stunding . appropri-
ate caurses for itemship project; approvad
of the sponsoring organization and the
department.

TC 4504 Senior Project and Portlolio
Review 4:0:04

In this capstone course. students develop a
major project that integrates the knowledge
and skiils they have acquired through the
program. Students manage the project from
start 1o finish under the guidance of their pro-
ject adviser. In addition. students revise
selected projects from previous classes to
develop a professional ponitoho of writing
sarnples. Prereqguisites: for rechnical and
proffessionad communivarion majors ondy:
senior statis: conpletion of F000-, 2000-
and 3000-level cotrse requirements,

GRADUATE COURSES

JW 600 Introduction to Technical and
Professional Communication 24:0:6):3

Anoverview of the research, writing, edit-
ing and design principles of technical and
protessional communication. Students fearn
how w gather, organize and present infor-
mation effectively. according to audicnce and
purpese. Writing projects range from pro-
cedures and explanations o aticles and
advertisements.

JW 6 Style for the Professional Writer
24:0:0: 3

Writing and editing workshop designed 1w
strengthen students” commund of usage.
style. grammar. punctuation, precision, log-
ieal syueture and color through intensive
writing and copvediting practice.

JW 602 Copyediting for Technical,
Scientific and Business Publications
25:0:0:3

Copyeditors are at the center of any print-
miedia organization. Course addresses skills
copyeditors must have to produce clean
copy: correct gramnsar and punctuation: a
precise und consistent style: fact checking.
inctuding the use of both standard refer-
ences and electronic databases: editing leads;
making news judgments when editing sto-
ries: legal concerns aftecting wniters and
editors, including libel, invasion of privacy
and copyright infringement.; writing head-
lines: handling photographs and informa-
tional graphics: and designing and laying out
pages.

JW 603 Reporting on Medicine, Science
and Technology 27:010:3

Researching and reporting on medicne,
svienee and technology. Students interview
recognized nedical, scientific and tech-
nology authorities in a given discipline to
write and edit news and feature articles for
a general reading audience. Course con-
siders how science writers develop feature
articles, how they transtate technical infor-
mation effectively and engagingly to the
lay audience und how they follow articles
through 1o publication. Students analyze
several scientific. medical and technical
magazines for content, style and editorial
practices. Students are encouraged to sub-
mit the work they do in the course for pub-
lication. Prerequisite; JW 600 or instructor's
PeRRission.

JW 604 Graphic Design and Technical
Tlustration 28:000:3

Workshop in developing and producing
eraphics and itlustrations for iechnical com-
niunteations. Topics covered include con-
cept development, computer-assisied graphic
design, integrating text and graphics and lay-
out for technical reports. mmanuals and pro-
posals.

JW 605 Libe]l Law and Press Ethics
20:0:0:3

Based on a study of some classic cases,
course tamiliarizes stedents with the essen-
tials of libel Taw. Jowmalistic ethics, wnters
responsibihities to sources and readers;
avoiding libel pitfalls.

JW 66 Technical Presentations
206:0:0:3

Principles of effective scientific and technical
presentations. Topies include channeling
conient W audience. organization of mate-
rial, appropriate media. design and pro-
duction of visual aids and andience text.
cffective delivery and non-verbal comimu-
nication. Swdents prepare for and partici-
pate i speech-making sttuations and in
panel discussions covering a wide variety of
technical subjects. Prerequisite: JW 600 or
INStraCIor's permission.

JW 687 Writing News for Radio and
Television 2A0:0:3

Wniting news tor the electronic media. Focus
on scicnee and business news stories.
[imtensive practice in writing tor radio and
television: accepted format and style of
media news writing: and requirements and
limitations of the media and how these inust
be taken into account in news writing,
Students use video and audio technology in
class, Prerequisite: JW 6080 or Instructor's
pernission.

JW 608 Computer Docunteniation 1
25:0:003

Intrexluction to the field of compuier doc-
umentaiion. Systems and software docu-
mentation procedures and techniques;
computer documentation tools: and funda-
mentals of project manageinent, from needs
analysis to usability testing. History and
future of documentation, Prerequtisite: JAV
GO0 oF (RSIrUctor’s permission.

JW 609 Computer Documentation 11
28:0:003

Advanced computer documentation course
in which students learn how to produce
cffective online documentation. etfectively
mdex documentation projects, and revise
and update documentation manuais and
programs. Inlensive practice in project man-
agement. Prereguisite: JW 608 or instruc-
L8 'S Periission.



JW 610 Information Design ~ 2/4:(0:0:3
A workshop providing extensive practice in
strategies for information design. Students
learn how 10 categorize or chunk informa-
tion inle small, digestible compenents that
can be easily absorbed and recalled by user
or reader. Course explores history of infor-
mation design and links between informa-
tion design and other writing strategics.
Students apply information design 10 vari-
ous 1ypes of decuments, including news
articles, business repons, documentation
{both print and online) and scripts for mul-
timedia and radio. Prerequesite: JW 600 or
INSEFUCTOR'S Permission.

JW 611 Technical Translation and
Localization Practices 24:0:0:3

Students learn and practice concepts of
writing and revising technical communi-
cations Tor cffective ranslation. They explore
clements of translatability, especially cultural
concerns, synlactic structures and style.
Includes casc studies and a translation pro-
ject. Prerequisite: JW 600 or instructor's
permission.

JW 613 Human Factors and I'roduct
Design 204:0:0:3

Examines the clements of hurnan-computer
interaction and how it affects knowledge
transter and product design. Students learn
how to destgn user-friendly programs by
studying perception, cognition and soft-
ware psychology. Prereguisite: JW 600 or
INSTPUCEOr S Permission.

JW 615 Multimedia Technologies
24:0:0:3

Covers various multimedia technologies
and their applications in technical commu-
nications. Elements of each medium; meth-
ods of inedia sclection: media production;
design coordination and media integration.
Importance of audicnce analysis, clear
understanding of goals and objectives, and
project evaluation. Includes major mult-
media project. Prerequisites: JW 600 and
JW 604 or instructor's permission.

JW 618 Web-Page Authorship and Design
2064:0:0:3

Workshop in writing and designing a World
Wide Web page. Students examine ele-
ments of ctfective World Wide Web page
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authorship and design, including coding,
linking, information hierarchy and effective
integration of graphics, 1ext and sound.
Students write and produce Web pages lor
amock organization. Prereguisites.: JW 600
and JW 604 or instructor’s permission.

JW 620 Financial and Business
Reporting 2:00%:00:3

Workshop in business and financial news
writing. Students write news reports and
interpretive pieces for business periodicals
and the financial sections ol newspapers.
Topics include economic trends, market-
ing, corporate activities, the stock market,
government regulations. industrial wech-
nology, labor-management relations, enengy,
industry and the environment, and adver-
tising. Students analyze corporate annual
reports, investmenl company rescarch
reports, stock analysis reports, (inancial
press releases and the editorial practices of
several financial and business publications,
Prerequisite: JW 000 ar instructor’s per-
FESSION.

JW 621 Reporting and Editing for the
Trade Press 26:2:0:3

Survey of the diverse editorial opportunities
in trade press journalisnt. Students learn to
write, edit and interview for trade publica-
tions. Among the assignments are writing
short news stories; copyediting (including
the writing of heads and decks): rewriting
weak copy for a magazine’s departments
{new products, books and literature, case his-
tonies, news, conpany and personality pro-
fites, ete.); and shon features describing
plant layouts, machine operation, mainte-
nance procedures and business conditions.
Consideration will be given also to the
longer feature article often referred to as the
roundup story. Since most trade magazines
serve a particular field of industry (com-
puters, clectronics, petrochemicals, phar-
maceuticals, automotive, ete. ), many of the
articles appearing in them are contributed
by industry authoritics. Course emphasizes
responsibitity of the editor to culitvaie good
working relationships with such people to
induce them to write for publication in trade
journals., Prerequisite: JW 600 or instruc-
for's permission.

JW 623 Project Management 24:0:0:3

Managing publication projects for scien-
lific and technical organizations. All phases
of publication: project conception, design,
coordination, production, and costs; plan-
ning, organizing, staffing, directing. and
budgeting. Prevequisite: JW 600 or instruc-
for’s penmnission.

JW 624 Writing Product-Information
Copy 24:0:0:3

Consideration of the mass of sales-promo-
tional and technical catalogues, brochures,
manuals, spec sheets, flyers and news
releases that promote a company’s prod-
ucts. Emphasis is on approaches to writing
such material. In addition to preparing copy
tor the shorter product-promotion bulleting,
students are responsible for providing text
for a major catalogue or brochure promot-
ing a given product or technology and based
on raw dala either provided by the instruc-
tor or gathered by students. Course stresses
need for product information of varying
degrees of technical complexity to suit the
technical competency of the prospective
customer for whom the literature 1s intended.
Prerequisite: JW 600 or instructor’s per-
mEssion.

JW 625 Corporate Communications in
Medicine, Science and Technology
214:0:0:3

Considers the corporate communications
writing lasks specific to a pharmaccutical.
biotechnology or technology firm. Topics
include in-house technical and semi tech-
nical reports, liaisoning between researchers
and management, writing and editing for sci-
enlists. Prerequisite: JW 600 or instruc-
IOF'S permission.

JW 626 Public Relations for Medicine,
Science and Technology 24:0:0:3

Workshop 1o publie relations for medical,
scientific and technological industries and
organizations, including research facilities,
hospitals, medical schools, foundations and
pharmaceutical companies. Students learn
how to write effective press releases,
brochures, technical articles, film scripts,
case histories, speeches and various in-
house publications. as well as how to pre-
pare press kits for press briefings.
Prereguisite: JW 600 or instructor’s per-
mission.
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JW 627 Writing Copy on Pharmaceuticals
and Biotechnology 2eak:3

Course prepares students for expanding
opporlumtes in writing copy for pharma-
ceutical and drug comparues. Intensive prac-
tice In writing new-product data sheets,
bullctins and other technical literature gen-
erally used by “detail” men: research reports,
progress reports and other technical papers
based on information supplied by the
instructor and gathered on trips to locul
pharmaceutical companies: technical
speeches: advertising and public relations
copy. A major paper will be assigned as a
term project. Prerequisire: JW 624 or JW
620 or INSIFHCIOT'S PErriSSIOR,

JV¥ 628 Business-to-Business Adverlising
200003

Covers the ehjectives of business-to-business
advertising and how to achieve them through
three basic ingredients of the magazine ad:
copy, artwork and layvout. Emphasis is on
principles of writing eftective copy and
heads, the process of media selection for a
given ad (product promiotion, institutional),
the preparation of an ad campaign, how to
set up booths for industrial displays and
exhibits, conducting the direct mail cam-
paign. the value and preparation of sales lit-
crature and an analysis of business
publication advertising today. The roles of
the company advertising manager and the
agency s account executive and their inter-
relaticnship are delincated. Completion of
a special project and several ad-writing
assignments is required. Preveguisite: JW
GO0 or instrucror's permission,
JW 631 Proposal Writing 24:0:0:3
Writng proposals in government and indus-
try. Students analyze the components of
specific in-depth proposals and then research
and write their own as a major course pro-
ject. Analysis of parts of text, including
statement of problem, methods, key per-
sonnel and budgeting: use of graphic and
tabular matenal; erganization, clarity, lay-
out and editing. Prerequeisite: JW 600 or
NSTrUCIOr 'S POFRISSION,

JW 632 Writing Technical Manuals and
Procedures 24:0:0:3

Intensive practice in preparing industrial,

technical. administrative and instructional
manuals and procedures. Training in how
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to wate these documents according 10 gov-
ernment and client specifications. Integration
of text with graphics, tables and lists; orga-
nization, indexing and purts lists. Every
aspeet from compiling information o eval-
uating tinal product. Major project required
on subject in student’s area of specialization.
Prereguisite: JW 600 or instructor’s per-
mission.

JW 635 On-Line Journalism  24:0:0:3

Examination of the growing field of on-
line journalism. Similarities to and differ-
ences from tradivional print journalism:;
available markets in electronic journalism,
such as electronic publishing, videotext
publications. and clectronic magazZines:
techniques for writing for the vidcotext
market, including digest techniques and
writing 1o fit the format of an electronic
publication. Prereguisite. JW 600 or instriic-
1OF'S permission.

JW 636 The Feature Atticle  2%:0:0:3
The practice and principles of good. selid
feature articles about science, technology
and business. Students leamn how to write
several specific types of feature articles
through weekly wriling assignments and
the creation of their own magarine (print or
online). Types of articles may include book
reviews, product reviews, “how-107 articles
and columns. Topics include effective inter-
view technigues and online journalism appli-
cations and concerns. Preveguisite: JW 600
OF IRStructor’s permission.

JW 637 Computer-Assisted Reporting
(CAR) 2800003

Waorkshop focusing on using the computer
as a key newsgathering tool. Students learn
techniques involved in finding. accessing.
analyzing and using databases on the World
Wide Web when researching technical and
non-technical news and feature stories,
Course explains how reponers and editors
use CAR nethods not enly for essential
online research but alse with spreadsheet
software, CD-ROMs. mapping and elec-
tronic mail. Students write articles that
depend heavily, but not exclusively, on
CAR-based research. Prerequeisite: JW 600
OF INSTFECTON'S Permission.

JW 641 Desktop Production Workshop
2400003

Workshop in desktop publishing software
and applications. Students use QuarkXpress.
PageMaker and other desktop publishing
tools o write, design and produce eftective
business and technical documents: newslet-
ters. brochures, ete. Prerequisites: JW 600
and JW 604 or instructor’y peanission.

JW 645 Instructional Design and
Devclopment 20:0:0:3

Fundarnentals of computer-assisied instrue-
tional design and curriculum development.
Topics include the different learming modal-
ities, how to organize information into
lessons, how to develop effective exercises
and tests, and elements of eftective instruc-
tion. Students create a training curriculum
as a semester project. Scope ol project
includes needs analysis. project planning and
management, and usability testing.
Prerequisite; JW 600 or instructor’s per-
msSTon,

JW 646 End-User Training  2/4:0:0:3
Warkshop on the eftective delivery of train-
ing progrants. Students go through training
development process, from program assess-
ment and design to delivery and evaluation,
Course reviews elements of effective instrue-
tional design {with an emphasis on differ-
ent learning styles) and then focuses on
choosing appropriate method of instruc-
tion and elements of eftective instruction.
Students conduct several training sessions
throughout the semester. Prerequisite: JW
645 or instructor’'s pennission.

JW 647 Computer-Based End-User
Training 2¥:0:0: 3

Workshop in using computer-based training
programs (o develop a wtorial training pack-
age. Students learn and practice principles
of effective computer-based training, includ-
ing breakdown of steps and skills: fonmu-
lation of questions and answers; and use of
graphics, references chams. Prereguisite:
JWEOY JW 645, JW 646 or instriector's per-
HHEISSTen



JW 650 Special Topies in Writing about
Medicine, Science and Technology
200003

Special topics courses are offered periodi-
cally by the department to address topics in
scienee journalism not currently covered
in the curriculum. Topics, faculty and pre-
requisiles may vary. Prevequisite: SV 600
OF ISIHCION 'S permission.

JW 651 Special Topics in Writing for
Business 29:0:0:3

Special topics courses are offered periodi-
cally by the depaniment to address topics in
business writing not currently covered in the
curricuium. Topics, faculty and prerequisites
may vary. Preveguisite: JW 600 or instrue-
10§ permission,

JW 652 Special Topics in Documentation,
Training and New Media 24:0:0:3

Spectal topics courses are offered periodi-
cally by department to address topics in
dacumentation, training and new media not
currently covered m cwriculum, Topies,
faculty and prerequisites may vary.
Prereguisite: JW 600 or instrucior's per-
HUSSTEN.
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JW 701 Special Project iu Technical and
Professional Communication 2%:0:0:3

Students, working in conjunction with fac-
ulty member, pursue independent study in
aspecial facet of technical and professional
communication. Students produce original,
thought-provoking inlerpretive project or
report 1o be submitted o department for
fuculty review and approval. Prevequisite:
adviser’s approval,

JW 702 Special Topics in Technical and
Professional Communication 2/4:0.0:3

Special topics course is oftered from time
to time by faculty members, visiting scholb-
ars and professionals. Special titles and pre-
requisiies are announced prior to registration.
Mty be repeated for credit. Prevequisite: JW
600 or instructor's pernission.

JW 703 Internship 0:0:3:12
Full- or part-time placement as a technical
and professional communication intern.
Intense. practical work experience focusing
on student’s area of specialization. Students
work with a professional adviser within the
sponsoring organization and a faculty
adviser within the department. Weekly
progress reports and term project reguired.
Prerequisites: completion of four or mare
graduate courses in technical and profes-
stonal commumication; approval of spon-
soring organization und department.

JW 704 Master’s Project 24:0:0:3
Students work with Faculty adviser to write
and produce master’s project in technical and
professional cominunication. After project
proposal is approved, students research and
develop technical communication project in
area of specialization. Prerequisites: com-
pletion of 27 credits or more tovard MS in
Specialized Journalism;: instructor's per-
mission.
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TECHNOLOGY AND INFORMATION
MANAGEMENT PROGRAM

Director: Barry Blecherman

GOALS AND OBJECTIVES

The Bachelor of Science in Technotogy
and Information Management {T&IM}
Program prepares students to be the next
generation of managers in fields dominated
by technological innovation and information
intensity. Students completing this program
will be prepared to succeed in positions
such as technology project leaders, new
economy entrepreneurs, technology and IT
analysts on Wall Street. customer refation-
ship managers and in other roles in large and
smatl companies that require a cross-func-
tional understanding of both technology
and the motivational, financial, innovative
and international challenges that accon-
pany it. T&IM students will also be well pre-
pared for advanced studies in the
management of technological and infor-
mational intense environments; they will
be able to succeed in both studies of the prac-
tical aspects of management (MS
Management, MBA) and in the theoretical
anaiysis of & doctoral program.

This program provides a rigorous trin-
ing in the qualitative, quantitative and inno-
vative aspects of technology and information
management. All classes are designed to
provide a broad managerial background
with specific application of the ideas and
practices refevant for the world of techno-
logical goods and services,

The art and science of management
demands that ils practitioners be able to
communicate ideas effectively and effi-
ciently. Theretore, this program’s courses
emphasize spoken and written presenta-
tions, tn individual, tcam and classroom
scttings. as central components of the learn-
ing expericnce.

PEDAGOGY

Management courses are taught using a
variety of pedagogical methods. These
include:

» Theory-led teaching

+ Casc-method education

+ Project-based and team-based teaching
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Teaching based on exposition of theory is
often approprate for management classes.
Case-method teaching emphasizes a vari-
ety of real-world business expertences and
attempts to lead the students to draw gen-
eral principies from the many examples, in
much the same way that an Impressionist
work of art, a computer screen or a photo-
graph creates an image from a varicty of
smail dols or pixels. Project-based and teamn-
based education is expericntial: students
learn by doing, much as they would in a nat-
ural sciences laboratory class. It is very
common in management courses for all
pedagogical approaches to be employed.

COURSE DISTRIBUTION

The T&IM Program requires | 28 credits for

graduation. Key characteristics of this cur-

riculum include:

+ [0 credits in courses in mathematics

* 34 credits in cousses in humanities and
socigl sciences

» 8 credits in science and engineering.
tuken during students’ freshman year

» & credits in computer science

» 8 credits in g two-semester junior and
senior course sequence. Students are
tree to fullill this requirement by laking
courses from any department

+ 60 credits in management

Courses for the BS in T&IM are taken in a
4x4 manner {tour courses per scmester,
each 4 credits) for eight semesters; devia-
tions from: this template occur in the fresh-
man year, when the calculus courses of 2
credits each are taken; in the fourth semes-
ter, when two 2-credit courses in dala anaty-
sis are required; and 10 the fifth semester of
the program, when two 2-credit courses in
project management and business ethics
are required.

Course Numbering

T&IM courses are numbered using the fol-

lowing schema:

= The first digit of a course number cor-
responds to the year in which a T&IM
student would take the course {1 =
Freshman, etc.)

+ The second digit retlects the primary
nature of the course material. Courses
numbered with a second digit of?

* (" are focused primartly on
processes In management

= 1" are oriented toward
Organizational Behavior

+ 2" are quantitative in nature

+ “3" describe a firm's relationships
with external forces

= 4" study innovation

+ 5" are capstone courses

» The third digit in a course number serves
only to differentiatc different courses

» The fourth digii reflects the number of
credits

Thus, MG 3304 Introduction t¢ Supply
Chain Management is 2 4-credit junior-
year course focusing on external relation-
ships.

Graduation Requirements

To remain in good standing, candidates for

the degree BS T&IM must satisfy the fol-

lowing requirements, in addition to the

University requirements for a minimum

term and cumulative 2.0 GPA in all courses:

* Anaverage of C(2.0) or hetterin ali MG
courses must be maintained

» A course in which the grade of [ i
received may not be used w satisfy any
prerequisites until the incomplete is
resolved.

Honors

Students who eamn a 3.6 GPA or better in
MG courses through their junior year of
study qualify for the honors senior project
capstone courses. These students are also
free to not elect this project sequence.



Transfer Students
Courses at other schools nay or iay not be
granted transfer credit based on evaluation
of the content and level of material cov-
ered. Periodic re-evaluation of courses at
other institutions may lead to a variation in
the amount of credits granted from year o
year. Thus. students completing the same
program. but in different yeass, may receive
ditferent amounts of transfer credit.
Transter students must present their
records for evaluation at least two weeks
before the regular registration period for
their first semester,

Information

Curricula and prerequisite changes, new
courses, special sections and other special
announcements will be posted in the
Departinent of Management office suite
and on the program’s Web site at
www bs-tech-info-mgimt.poly.edu. Students
are responsible for keeping informed and are
encouraged to visil the BS T&IM Web site
often.

UNDERGRADUATE COURSES

MG 1002 Foundations of Manageméni
4:0:0:2

Half-semester, introductory course in the
principles and practices of management.
Management is viewed as a system of tasks,
including environmentat scanning, plan-
ning. organizing, leading and controlling.
Within each of these major tasks Is a series
of processes. which show how to do what
has 10 be done. Management is both a sci-
ence and an art: both aspects of managenent
are covered in this course. Major emphasis
is placed on management history, philoso-
phy, and the theory and practice of man-
agement planning, decision making,
organizing, motivating and leading.

MG 2004 Management of Information
Technology and Systemns 4:0:0:4

Provides foundation for understanding the
role and potential contributions of infor-
mation technologies and systens in business
organizations—what they are, how they
affect the organization and 1ts employees,
and how they can make businesses more
compelitive and efficient. The focus of the
course is on the current stale of [T in orpga-
nizations, challenges and strategic use of IT,
I'T infrastructure and architecture, build-
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ing, implementing and managing [T appli-
cations, and emerging issues such as intel-
ligent sysiems, business process
re-engineering, knowledge management,
and group support systenis,

MG 2014 Operations Management
4:0:0:4

A firm has the opportunity to create com-
petitive advantage through proficient man-
agement of its operations. To do so, the
firm must first recognize and establish the
strategic role of its operations within the
organization. Then, at the more detailed
operational level, the firm must execute
effectively and efticiently. This course cxam-
ines the strategic rele that the operations
function can play. and offers specific tools
and techniques that the finn can use during
implementation. Prerequisite: MA 1112,

MG 2104 Organizational Behavior
4:0:0:4

Focuses on the study of human hehavior in
innovative organizations. Empbasis is on
teams. leadership, communication theory,
and organizational culture and structure.
The course includes unalyses of organiza-
tiunal behavior problems through the use of
case studies, and by participation in expe-
riential learning,

MG 2204 Financial Accounting 4:0:0:4

Provides a solid foundation in the con-
struction and interpretation of tinancial
statements. Topics include: accounting ter-
minology, financial statement preparation
and analysis, liquidity and credit risk mtios,
depreciation calculations, revenuc recog-
nition, accrued lishilities and asset valuation.
Also covered arc the effects of equity trans-
actions, cash flows, and various accounting
methods on financial statements.
MG 2304 Marketing 4:0:0:4
An undergraduate introduction to market-
ing. We discuss the fundamentals of mar-
keting like the marketing mix. the role of the
customer, marketing research and survey
techniques. In addition, emerping para-
digms like refationship marketing and
Internet marketing will also be introduced.

MG 3002 Project Management £:0):().2

Halt-semester course provides students with
practical and hest practice project manuge-
ment theory, concepis and (hands-on} prac-
tical experience so that they may eftectively
contribute in and lead multicultural weam
projects framed for the new global cconomy,
The practical component includes a team-
based project that runs throughout the dura-
tion of the course.

MG 3024 Management of Data Comm-
unications and Networking 4:0).0:4

Introduces the fundamentals of modern
telecommunications and networking such as
components of data corumunication. duta
transmission. Open System Iiterconnection
{081, TCHIP and other models. data link
and network lavers. und loca) arca networks
{LANS). The course focuses on manager-
ial 1ssues refated (o the muanagement of data
communications and networking tech-
nologics. Prevequisite: MG 2004,

MG 3204 Introduction to Finance
F:0:004

An introduction o business Hnance for
Management of Technology and lmnovation
majors. {t emphasizes the finaacing and
investnient decisions of the financial man-
ager, with special emphasis placed on exam-
ples trom technological enviromments.
Included are topics such as time value of
money, asset valuation, risk analysis, finan-
cial statement analysis and capitad budgel-
ing. Prereguisites: MA FH2 and MG 2234,

MG 3304 Introduction to Supply Chain
Management Lokt

An undergraduate level introduction to sup-
ply chain management. The underlving
objective 15 o introduce key supply chuin
management concepts and examine rele-
vant business practice. This will enable the
student to develop skiils that are useful in
analysing marketing, logistics. operations
and channe! management issucs.
Prerequisites: MG 2004, 2224 and 2304
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MG 3404 Innovation Management
4:0:0:4

Examines the key maenagenal features of
technology-enabled Innovation and new
product development, This course focuses
On accessing innovative capabilitics via
R&D. acquisition. alliances. joint ventures
and innovation-fricndly cultures and orga-
nizations, The key perspective underlving
this course is managerial. Although the
innovation activities studied are over-
whelmingly technology-enabied ones. suc-
cess bs largely determined by managerial
factors. The interplay between the technol-
ogy and management leading to innova-
aon inamagor coneern of the discussion and
work comprising this course.

MG 4044 Management Strategy in
Technology Sectors 4:0:0:4

An overview of the pracess of implement-
mg a successtul management strategy in
an information and 1echnology intensive
environment. Fundamental topics that are
covered include: the development of strate-
eic¢ vision. objectives and pluns. the imple-
mentation of strategy and the evaluation of
performance. industry and competitive
anmalysis. SWOT analysis. and competitive
advantage and sustained advantage.
Advanced concepts discussed in this course
include: strategic positoning in global mas-
Kets, Inteniet strategy, strategy in diversified
firms, and the interactions between organi-
zational structure and strategy and between
ethics and strategy. Prereguisites: MG 3204
and MG 3404,

MG 4014 Introduction to E-Business
4:0:0:4

Stnee its introduction, the Internet hus
changed how businesses work, In addition
10 crealing new opportunities. the Internet
has also revolutionized existing businesses
and entire industrics, This course provides
an undergraduate level introduction to c-
husiness. The main ohjectives of this course
are o7 {1} provide a hands-on introduction
to the emerging area of c-Business, (23 dis-
cuss the major business concepts and 1ssues
in this domean and (33 develop high qual-
ity content based on tcam discussion and
individual/eroup research. Prerequisites:
MG 3204 MG 3002, MG 3304, MG 3404
cned MG 404,
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MG 4204 Managenient Science 4:0:0:4

Teaches the student to create mathematical
models of manaperial problems. Types of
mudels discussed include: linear program-
ming, integer lincar programming, non-lin-
gar programming. queuing models, decision
tree models, game theoretic models. simu-
lation maodels. inventory modets and more.
Each model is discussed in the context of
the assumptions necessary for modeling
and the robustness of the model’s manage-
rial recommendations. Preveguisites: MA
FH2 and MG 2234

MG 4404 Entrepreneurship  4:0:0:4
Discusses the current theornes and prac-
tices reluted to starting and managing small
firms, with emphasis on finns in technology
and nformation intensive environments.
Purticular attention is pad 1o the critical
tssucs of: (1} identifying opportunitics that
provide competitive advantage: (23 the dewel-
opment of a solid husiness plan: (3) the
marketing of a new venture; (4) small busi-
ness operations. including human resource
and process manugement: () cthical and
social issues in small firms: and (6) the
financial management of small firms,
Prereguisites: MG 2004, MG 2HM4. MG
2204, MG 2214, MG 2304, MG 3204 and
M7 3404,

MG 4504 Glebal Perspectives on
Technology Management: A Capstone
Project Course 4:0:0:4

Provides students with a4 knowledpe of the
current theories and practices related to
managing intermational and multi-national
firms. Students in this claxs will study the
ways in which international management
differs from the management of a fim resid-
ing solely within domestic boundaries.
Topics covered include: planning, orgamz-
ing. HR management, communication and
negatiation, and co-ordination and control
of international endeavors. Case studics are
used extensively to focus the elass on tech-
nological exainples of problems in mter-
national nanagement. Students will develop
4 term project that either; {13 develops a
business plan for o technological interna-
tional venture, (2) creates a case study of a
technological finn’s challenges in inteena-
tional management or (3) analyzes an tech-
nological industry’s position vis-3-vis
intemational management. Prerequdsites:
MG 3012, MG 3024, MG 3204, MG 3304,
MG 3404, MG 004 and MG 4014,

MG 4514 Honors Capstone Projeet in
Technology and Information Manage-
ment I 4004

A qualified honors student or several such
students work with o faculty member {and
perbaps graduate students as well) on an
advanced topic in technoelogy and infor-
mation management. This effort may be
directed toward the development of theory.
the development of case material. the devel-
opment of a business plan and business
strategy for a new venture, or another pro-
ject ol this culiber. Prereguisires: senior
staius, 3.6 GPA or better throueh the junior
vear B major: all conrses specified by the
project adviser.

MG 4524 Honors Capstone Project in
Technolegy and Information Manage-
ment I1 A:0:0:4

A qualiticd honors student or several such
students work with a faculty member (and
perhaps graduate students as well) on an
advanced topic n technology and infor-
mation managemient. This etfort may be
directed toward the development of theory.
the development of case material. the devel-
opment of a business plan and business
strategy for a new venture, or another pro-
Ject of this cahber. Prerequisites: senlor
status, 3.6 GPA or better threngh the junior
year in major; alf conrses specified by the
project adviser ncluding MG 4514



Typical Course of Study for the
Bachelor of Science in Technology and Information Management

FRESHMAN YEAR
Fall Semester Hours/Week
Course No.  Course Title Class Lab Rec. Cr
MA 1012 Calculus IA' (% semester) 4 0 0 2
MA 1022 Caleulus 1B (4 semester) 4 ] { 2
EN 1014 Writing & Humanities [ 4 0 0 4
CS 1114 Intro. Prog & Problem Solving 3 3 ¢ 4
Scicnce/Engineering Elective’ |
SL 1010+ Freshman Seminar R T ¥
16
SOPHOMORE YEAR
Fall Semester
MG 2204 Financial Accounting 4 0 o 4
MG 2004 Mngt of Info. Tech. & Systems 4 0] 0 4
MG 2104 Organizational Behavior 4 0 0 4
LA 1014 Intro. to History & Phil. of Tech. 4 0 0 4
16
JUNIOR YEAR
Fall Semester
MG 3204 Introduction w Finance 4 0 0 4
MG 3024 Mngt of Data Comm. & Network 4 { 0 4
MG 3002 Project Managemenl (4 semester) 4 L
PL 40332 Business Bthnies (“semester) 4 0 o 2
HI  2lid Modemn WorldHistoy 4 0 0 4
16
SENIOR YEAR
Fall Semester
MG d(KM Mngt. Strategy in Tech. Sectors® 4 () 0 4
MG 4404  Dntreprencurship® 4 0 B 4
Sequence Elective IIF 4
B HU/SS Electiver 4 0 0 4
16

1. Students who are placed by examination or by an advisor into MA (0902,
MA 0912 or MA (922 must deler registration Tor MA 1012,

2. Students who are placed by examination or by an advisor into EN TR0 or
EN 1090 must subsequently regisier for EN 1034, rather than EN T(H4,

3, Science/Engineering Electives are CM 1004, EG 1004, LS 1004 and PH
1004,

TECHNOLOGY AND INFORMATION MANAGEMEKT PROGRAM

Spring Semester Hours/Week
Course No,  Course Title Class Lab Rec. Cr.
MA 1112 Calculus ITA (% semester) 4 0 4 2
MG 12 Found. of Mogt. (4 semester) 4 0 0 2
EN 1204 Wnting & Humanities I1 4 0 0 4
CS 1124 Object-Oriented Programming 3 3 0 4
_ Science/Engineering Elective’ 4
16
Spring Semester
LEC 2524  Managerial Microeconomics 4 0 G 4
MG 2304 Marketing 4 0 0 A
MG 2014 Operations Management 4 0 0 4
MA 2212 Data Analysis | (4 semester) 4 ] ) 2
MA - 2222 T Apalysis (4 semester) . 4 0 O 2
16
Spring Semester
MG 3404 Innovation Management 4 0 a4
MG 334 Intro. Supply Chain Mngt. 4 4] 0 4
Sequence Elective [° 4
HUSSElective 4 00 4
16
Spring Semester
MG 4504  Global Perspect. on Tech Mngt, 4 0 o 4
MG 4014 Intro. to E-Business 4 4] 0 4
MG 4204 Management Science® 4 0] 0o 4
_ HUSSEkcive 4 0_ 0 4
t6
Tolal credits required for graduation: 128

4. Approved HU/SS electives are courses with the following prefixes: AH.
AN, ECOEN, HIL ML, PL and PS. Two courses must be from Level [1
Elective courses in ditferent disciplines and one from Level [I Elective
courses,

5. A list of approved Sequence Electives is available from the department.
&. Students with o 3.6 GPA or better in major at the end of junior year may
substitute MG 4314 Honors Capstone Project | (4 credits) tor MG 3004 or

MO 4404, They may also substitule MG 4529 Honors Capstone Project 1
credus) for MG 4204,

14
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TELECOMMUNICATION NETWORKS PROGRAM

Telecommunications is a rapidly growing
field. From the military communications
netwarks of the early 1950s, telecommun-
ications technology has evolved 1o [ind
applications in almost all arcas of modern
society including. banking. reservation sys-
tems, office information systems, corpo-
rate nelworks and the Internet and World
Wide Weh. Recent challenges include giga-
bit optical networks, multimedia commu-
nications and wireless network access.

The rapid evolution of telecommunica-
tions lechnology demands @ broad educa-
tional background including today's
technological breakthroughs. Polytechnic’s
master’s program in telecomrnunication net-
works contains a wide variety of courses
ranging from fundamental topics to recent
technological advances.

GOALS AND OBJECTIVES

The vbjective of the Muster ot Science pro-

gram in Telecommunication Networks is to

prepare students for a profession in telecom-

munication networks. The program trams

students to understand, design, manage and

operate lelecommunication networks.
The unique features of the program are:

* Anexceptionally wide range of course
offerings in telecommunications

* Graduate laboratory courses in net-
working oftering hands-on experience

*  Professors with extensive experience in
rescarch, industry and teaching

+ Interaction with Polytechnic’s New York
State Center for Advanced Technology
in Telecommunications, where students
have access 1o rescarch and develop-
ment projects
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REQUIREMENTS FOR THE
MASTER OF SCIENCE

Admission to a Master of Science in
Telecommunication Networks requires an
undergraduate degree in computer scicnee,
computer engineering or electrical engin-
eering, with a superior undergraduate record
from an accredited institution. The Graduate
Record Exam (GRE) is recommended.
Applicants having comparable degrees in
other fields will be considered for admission
on an individual basis. Generally, entering
students are expected 1o have a basic knowl-
edge of computer fundamentals, such as
programming in CH++. data structures and
computer architecture.

Students having superior academic cre-
dentials but lacking sofficienm background
are admitted with condinonal status pend-
ing satistactory completion of several indi-
vidually specificd preparatory courses.
These preparatory courses include CS 530
Introduction to Computer Science, C8 540
Data Structures and Algorithms and C8
380 Compuoter Architecture and
Organization. However, no credit will be
allowed for any ol the preparatory courses
toward this degree. Other preparatory
courses may be required. fn some cases
students will be invited to an interview 1o
determine the necessary preparalony courses
they need to complete. Successtul comple-
tion of the preparatory courses with a B
GPA or better is a necessary condition for
transfer to regular status,

Admission with advanced standing 1s
accepted in accordance with Polytechnic
regulations published in this catalog. A
maximum of 9 units may be applied to the
MS in Telecommunications Networks from
previous graduate work at an acceptable
instilution.

To satisfy the requirements for a master’s
degree, students must complete a total of 36
units as described below, with an overall
average of B, ln additon. a B average is
required in the core courses group. as indi-
cated below. Students with an exceptionally
strong wlecormmunications background may
be allowed to replace required courses with
more advanced electives. Permission ot the
program director is required for all courses.

GROUP 1: Core Courses 21 Units

El. 536 Principles of Communication Networks
ttormerly EL 635

[l 637 Loseul and Metropolitin Area Networks

CS 613 Computer Architecture 1 or C8 623

Qperating Systems |
S 627 Pertormance Evaluation of Computer
SyALEms
Network Munagement & Seeurity
Network Protoeols Tor Bl 337
Protocols tor Local Area Networks fan
approved core elective course)

CS8 682
S b

In certain rare circumstances. and with
approval of the program’s director, other
compuler science and electrical engineering
courses may be used to fulfill the core
requirement. Students with the appropri-
aic background may replace CS 627 with
EL. 735 Communications Networks [
Students may not take both C8 684 and
EL 537.

GROUP 2: Project Requirement

3 Units
All students in the Telecommunication
Networks Program arce reguired to take a
project course, either CS 687 Project in
Telccommunication Networks or EL 995
Advanced Project [ Students must obtain
a project adviser and have a project plan
approved bhetore registering. The project
should be completed in one semester. After
obtaining the program director's approval,
students may substitute o traditional EE or
CS muaster's thesis or project us long s it is
telecornmunications related. Additionsal the-
sis credits will replace free elective courses.



GROLUP 3: Program Elective Courses

6 Units
Students are required 1o take two courses
{not alrcady counted towards the core
requirement) from the following partial list
of courses. (ther courses are possible with
the approval of the program director.

CS AV Devign & Analysis Algorithms {411
CS5 6134 Computer Archirecture 11

C5 6234 Operating Systems AT

CS AN Software Engineering |

S 68 Principles of Databiase Systems

S 905 Intreduction 1o Java Programming
El. 30 Wirgless Personal Communication
Sysleme

ELl. 3i4 Multimedia Laboratory
El. 638 SONET/ATM-Rased Broadband

Metwirks
ElL el Principles of Digital Communcation
Ll 62 Wireless Conmnunications

EL 630 Prohability

El. 735 Commumeationms Netwiorks [

L 73k Commuriications Networks 11

L 737 Broadhand Packel Swiching

EL 930 Wirckess Information Systems Lab

MG 652 Teleeommunications Regulation, Pulicy
& Law

MG 654 Eeonomics & Strategy tor Informution
Sectiws

TELECOMMUNICATIONS NETWORNKS PROGRAM

GROUP 4: Free Elective Courses

6 Units
Any two graduate elective courses, usually
from EE or C8, approved by the program
director.

Total: 36 Units

Descriptions of graduate management, com-
puter science or clectrical engineering
courses used tn the Telecommunications
Networks Program are located, respectively,
in the Management, Computer Science and
Electrical Engineering program sections of
this catalog.
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TELECOMMUNICATIONS AND INFORMATION
MANAGEMENT EXECUTIVE PROGRAM

Avademic Co-Directors: Mel Horwitch and
Nina Ziv
GOALS AND OBJECTIVES

The objective of the Telecommunications
and Information Management Executive

Program is to deliver the highest level ol

learning expericnce focusing on the inter-
section of breadly defined information tech-
nology and management at the heart of the
modern economy.,

The Department of Management, supporied

by the Department of Computer and

Information Science and other relevant

depanments, offers a highly accelerated

Master of Science in Telecommunications

and Information Management (TIM).
TIM deals with managing in a drastically

ransformed, challenging and critical busi-

ness environment. This setting includes:

+ Knowledgeable and demanding [T
customers

« Emergence of electronic business, elec-
tronic commerce and the Internet

* A reconfigured telecommunications
industry

= Widespread dercgulation/re-regula-
tion/privatization on a Domestic and
International Basis.

+ New information-based markels and
businesses

= New orgamizational forms and man-
agement

»  Revitalized established and new com-
petitors

+ Speed, feedback and co-creation with
customers, suppliers and other pariners
as key clements in new business models

» IT providers/inlegrators/users as inno-
vators

+ Continuous development and introduc-
tion of information technology. thereby
adding value 10 markets and [irms

The TIM Program was established in 1984
and serves a wide variely of executives
faced with new challenges and opportuni-
ties in the broad arena where telecommun-
ications and information technology, and
management interscet the rapidly develop-
ing areas of networking telecommunica-
tions and networking information
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management. TIM is a rigorous 16-month,

four-semester state-of-the-art program.,

The TIM Program focuses on the cnti-
cal interface that integrates networking iele-
communications, information technologies,
the Internct and management.

The perspective of TIM is high-level,
yet grounded. The orientation of TIM is
pragmatic and managerial {not simply tech-
nical). TIM is geared for the growing set of
professionals who must use information
and networking technology and the Internet
in carrying out critical tasks and in devel-
oping and delivering valuc within their orga-
nizations and for customers. The TIM
Program has several key characteristics,
including the following:

» Explores how networking, telecom-
munications, information technology,
electronic husiness and the Internet can
transform enterprises and organizations

+ Examines how networking, telecom-
munications, information technology,
clectronic business and the Internet cre-
ate and change markets

»  Uncovers and helps build new effective
business maodels that take advantage of
networking. telecommunications. infor-
mation technology, clectronic business
and the Intcrnet

» Focuses on integrating information and
communications technology, e-business
and decision making

Courses in TIM are managerial, techno-

logical or integrative (blending manage-

ment and information technology}. The

entirc curriculum is 36 credits.
TIM 15 an executive program with the fol-

lowing general features:

= Close interaction and teamwaork

+ A professional. modern and informal
learning environment

» Participants viewed as real partners in the
learning process (in class and in the joint
generation of intellectual capital as pre-
sentations, reports Or cases—in paper
and digital formats)

= A curriculum that is continually up-
dated

»  Close collaboration with respected part-
ners in industry and the relevant schol-
arly community

« Full courses and new half-semester
courses to make the most of the timited
time available

» Carefully selected elective courses to
maintain flexibility in meeting diverse
professional needs

* Blend of live class experience with use
of modern, Web-based technology

+ Effective remote-collaboration learning
and teamwork that are also enabled by
technology

» Leaming materials that are often in dig-
ital Web-based format to take advan-
tage of new Intermet based technologies
and methods

+ The incorporation of technology is
undertaken with ease of use and access
as key walchwords

TIM classes are held every other Friday
morning and all day Saturday or Thursday
evening and all day Saturday at the New
York Information Technology Center, 55
Broad Street, in Manhattan.

An all-inclusive fee covers tuition and
fees, extbooks and other educational mate-
ral, special wtonals and lectures and meals
on class days. Visit the program’s Web site
at www.mot-tim.poly.edu for the most cur-
rent information.

ADMISSIONS INFORMATION

Admission to the TIM Program is based on
an in-depth evatuation of a candidate’s uca-
demic record, work experience und overall
mtellectual and professional qualifications
and potential.

Applicants must demonstrate strong
commitment, an ability to benefit protes-
sionally from a rigorous two-year cxecutive
programs and significant promise of tuture
career advancement. Because of the heavy
demands of these programs, it 15 imponant
that employers also explicitly support such
professional education,

In general, GRE and GMAT tests arc not
required for applying to the MOT or TIM
Programs, But the TIM Executive Master’s
Management Degree Program office may
ask applicants to submirt scores later in the
admissions process.



How to apply:

1. Mail a completed application and appli-
cation fee 10
Administrative Director, MOT-TIM
Polytechnic University
35 Broad Street. Suite 13B
New York, NY 1004
or complete an electronic applicaton on
ww w.mot-tin.poly.edu.

2. Aurange (o have transcripts for previous
college and university work sent directly by
the academic institution to the MOT-TIM
Master’s Degree Program Administrative
Director at the above address.

3. Arrange for two letters of recommenda-
tion to be sent to the Hxecutive Master’s
Degree Admimstrative Director. These let-
ters are generally from a supervisor or high-
level colleague familiar with student’s
professional work,

4. The final step to admission is a personal
interview with one of the program co-direc-
tors 10 discuss career objectives and to make
sure students” aims fit the goals of the pro-
gram to which they have applied.

For further information please contact the
program:

Ted: 212/547-7030 ext. 207

Fax: 212/547-7029
E-snail: mot-tim@ poly.edu
Web:  www.mot-tim.poly.edu

TELECOMMUNICATIONS AND
INFORMATION MANAGEMENT

The courses that constitute the TIM program
curriculum are:

First Scmester

MG A Managerial Accounting & Finance

MG A0 Manzgerial Decision Making for
Infurmation-Tnicnsive Businesses

MO 7ot Foundations of Telecommmunications &

Networking Techuology

Second Semester

MG 693 Information Technotogies, Systems &
Management in Organizations

MG 695 Economics For Business Decisions®

MG 791 Principles of Modern Networking

MG 793 Global Managerent in the

Teleccommuunications & Information
Industrics*

TELECOMUNICATIONS AND INFORMATION MANAGEMENT EXECUTIVE PROGRAM

Third Semester

MG a7 Marketing

MG 792 Modern Network Environment
Manugement

MG 786 High Technology Enireprencarship

Fourth Semester

MG 782 Competitive Information Stratepy*®

MG 7R New brontiers in Electronic Business®

MG Y60 TIM Capstane Project Course®

MG Elective Course [F* (select one from the
lisl below}

MG Elective Course [1## (select one [ram the

list below)

Elective Course Portfolio

MG 781 Selected Topics in Networking &
Informustion Technologies®*

MG 784 Negotiatton in Technology-Intensive
Seclors*®

MG 785 High-Technology {eadership**

MG AT Intellectual Property for Technology &
Information Managers®*

MG 788 Modera Suppiy Chain Management:
[ntegranon Through Technology®**

MG 789 Special Elective Topics for MOT & "TIM**

MG 797 Financing for Value Creation™®*

MG 820 Project Management & Assessment Tor

Technology Mamagers**

* half-semester eourse
** edf-semester cowrses offered in thind o fiurth
SEMPSIOrS

SPECIAL TIM TRACK:
The ¢-BUISNESS TRACK

e-Business constitutes tor many profes-
sionals in the TIM environment an impor-
tant arena for value creation. e-Business can
enhance market perfurmance and can miake
organizations more efficient and effective.
Those TIM participants wishing to be for-
mally recognized as knowledgeable in e-
Business focus may choose to enter the
TIM e-Business Track. Choosing this wrack
requires the completion of a final project
dealing specifically with an important topic
in the e-Business world as part of the
Capstone Course in the final scmester. The
e-Business track is open to all TIM students.

COURSES

The following courses are unique to the
TIM Exccutive Program. For other course
descriptions, refer to the Manapenient
Program or Financial Engincering Program
sections of this catalog.

MG 607 Marketing RN
Emphasizes the imperative 1o be customer-
focused in the information sectors. Market
definition and redefinition due to techno-
logical change. Analysis of customer deci-
sions, Strategic choices of markets and
products. Positioning for competitive sue-
cess, Product pricing. distribution and com-
munications decisions, New product
development. Market system dynamies and
the value chain,

MG 60% Managerial Accounting and
Finance RER NI

Principles and practices of the modern
finance function including accounting and
corporate tinance. ad their relevance forall
information business managers. Strategic
perspectives—baluncing long-term devel-
opment and short-term returns. Financing
of ventures and innovative activities, Project
selection, capilal budgeting and risk analy-
sis. Special emphasis s placed on financial
decision making in the information-business
sectors and the financial assessment of
increasingly important knowledge-inten-
sive assels.

MG 690 Managerial Decision Making
for Information-Intensive Businesses
RENIN AR

An introductory course in managerial deci-
sion nuaking and strategies with un empha-
sis on information-intensive businesses and
the fast-changing environment in which
they compete. This course explores such
issues as competing in both the digital and
physical spaces, lechnology as an enabler
of change, the role of the professional m:n-
ager and managing in an increasingly glob-
alized environment.

MG 693 Information Technologies,
Systems and Management in Organiz-
ations 2000403

Designed for managers who need o under-
stand the role and potential contribution ot
information technology (IT) within arga-
nizations. The tocus of the course s on
information technology and its business
applications. The course concentrates on
the current state of TT in organizations, chal-
lenges and strategic use of IT, [T infria-
structure and architecture, the technical
toundation of [T. building and implement-
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ing organization information systems.
cmerging issues 1 1T such as mtelligent sys-
tems, business process re-engineering,
knowledge management and group sup-
port systems, The course format is interac-
tive with concept presentation followed by
open discussion on real-world applications
of IT and business cases.

MG 695 Economics For Business
Decisions Fo-0e0: 1
thalf-semester course)

Foundations of economic thinking for infor-
mation business managers. Analysis of sup-
ply and demand. Competitive implications
of markel structure—periect competition,
monopoly, monopolistic competition and
oligopoly.

NG 781 Selected Topics in Networking
and Information Technologies
(half-semester course) P00 0%

An in-depth exploration of selected modem
networking and information technologies.
The specific topics studied vary from year
to year. Examples are mobile communica-
tions, 1P 1elephony, enterprise data systenis,
cle. The course builds on previous TIM
courses and provides a solid technology
grounding in & learning context, which also
emphasizes how these selected technologies
alfect markets. industries, providers, inte-

arators and users. The 1echnical content off

this course is supplemented with actual case
examples and relevant 2uest speakers.

MG 782 Competitive Information
Strategy He:0:0: 17

{half-semester course)

Course 1y applied competitive stralegy.
which draws upon recent expenences asso-
ciated with the impact of information tech-
nology upon diverse industrics, ranging
from securiues trading (o consumer-pack-
aged goods retailing. Students master a
basic understanding of the competitive
implications of information technology and
the strategies tor using information tech-
nology in business, This competence in
analysis is arnived at through understanding
how availability of information (through
technology or otherwise) affects the basic
stralegic options available and how finns and
industries are likely to be alfected. In addi-
tion, students are introduced to the often
poorly structured process of evalouating
potential systems innovations. They are
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then able o pwrticipate 1n strategic planning
and syslemns planning from a managerial
point of view.

MG 783 New Frontiers in Electronic
Business Fi0:0: 1
thalf-semester course)

Investigation of the management implica-
tions of electronic business. Topics include:
(1) accelerated new product development:
(2} impact of technology on the value chain,
the changing role of intermediaries: (3)
clectronic commerce business models and
strutegies for competilive survival and dom-
inance; and (4} business applications involv-
ing collaborative communication,
computation and teamwork. The course
material is designed to be dynamic and
Inmternct-based. reflecting the nature of
change in electronic commerce and the 1T
industry and the potential implications of
clectronic business for managers. Students
also work on a project that requires tol-
lowing developments in the business and 1T
press, interviewing managers and product
developers and simultaneously esting and
discussing current developments in the e-
commerce market-space. Classes are con-
ducted using the case methed and a high
level of class interaction is expecied.

MG 784 Negotiation in Technology-
Intensive Sectors F4:0:0: 1A
thall-semester course)

Nepotiation is the art and science of creat-
ing good agreements. This course covers the
science of negotiation by discussing and
applying theories of negotiation. Students
develop the ant of negotiation by negotiat-
ing with cach other in realistic cases. A
wide variety of negotiation applications is
covered in this class, including one-time
and repeated negotiation, single and multi-
issue negotiations, and two-party and multi-
party bargaining. Special cmphasis is placed
on negotiations in technology-intensive
environments. Course 1s taught using the
cuse method. Many of the examples used in
this course are ¢ases that the students actu-
ally negotiate with cach other. Students’
grades are based on their performance in
these negotiations and on their class par-
ticipation.

MG 785 High-Technology Leadership
{halt-semester course) s f4

Focuses on the essential role of multitaceted

leadership in diverse high-technology man-
agement settings. Discusses different torms
of modern high-technology leadership.e.g..
the general management leader, the pro-
Jject leader. the technology leader. the vision-
ary leader and the operational team leader.
Case studies and actual examples of high-
technology leadership are emphasized.

MG 786 High-Technology
Entrepreneurship
{halt-semester course)

o0 1

Focuses on entrepreneurship as a eritical
engine for wealh ereation in the high-tech-
nology and innovation-intensive economy.,
Deals with such key issues as: (1) assess-
ing attractiveness of opportunitics: (2)
launching a new venture: (3) obtaining the
necessary linancial, human and technology
resources: (4) managing the transition from
asmall entrepreneurial firm to a large, sus-
tainable professionally managed but still
entrepreneurial corporation; and (5) being
an entreprencur and promoting entrepre-
neurship in a large corporation.

MG 787 Intellectual Property for
Technology and Information Managers
{half-semester course) Fa:0:0:14

Focuses on the role of intellectual property
(e.g.. patents, trade secrets, copyrights,
trademarks} as a major element in modemn
technology and information strategy.
Relevant concepts and case studics we used.,
with examples representing both classicul
and digital innovations,

MG 788 Modern Supply Chain
Management: Integration Through
Technology a0 1
(half-semester course)

An introduction to the role of information
technology in supply chain management. 1t
huilds on some of the concepts covered by
MG 783 New Frontiers in Electronic
Business. Both qualitative and quantitative
aspects of supply chain management are
covered. Articles pertaining o leading-edge
research and management thought are dis-
cussed and analyzed by students, The under-
lying objective is to prepare participants to
develop skills that are useful in analyzing
technology. marketing, logistics, operations
and broader channel-management issues.
Classes ure conducted using the case
method. and a high level of class interaction
is cxpected.



MG 789 Special Elective Topics for MOT
and TIM IR IR P
(half-scinesier course}

Covers selected key emerging trends and
issues 1 the MOT and TIM domains,
Discussion with industry feaders and spe-
ciahists from business. govermment and nead-
emia. Topical treatment of wehnologies,
markets. business practices. government
regulations and the refwtionships among
them.

MG 790 Foundations of Telecommuni-
cations and Networking Technology
200603

Introduction of the basic concepis of wle-
communications and networking tech-
nologies. Course examines on a macro-level
how duta communications and networking
have become mtegral. vital parts of an orga-
nization. [t discusses business information
requirements and applications of duta com-
munications and networking, such as ¢
mail, Groupware, document sharing and
the Internet and World Wide Web. Itreviews
the following technical concepts and dis-
cusses their manageral implications: com-
ponents of network architecture: data
communications hardware: data transimis-
sion coneepts; duata communicabions noed-
cls. such as O8I TCPAP and [PX/SPX:
detailed study of data link Tayer and network
layer: conponents of Local Area Networks

{LANs and types of LANs, It further

reviews the importance of networking stan-
dards and standards-making organizations,

MG 791
Networking

Principles of Modern
24.0:0:3

Focuses on advanced concepts and Issues
in enterprise networking. Course reviews
technical concepts and managerial impli-
cations of: chent/server architecture: com-
ponents of Wide Aren Networks (WANs)
dedicated and switched circuit services,
such as T=| lines. ISDNLSMDS and DSL:
high speed/ broadband/backbone networks:
network components. such as hubs, brdges,
switches. routery, brouters and gateways:
fiber distributed data interface (FDDIY: inter-
networking: 1P addressing and routing:
wircless/ mohile networks: electronie data
interchange (EDD: multimedia network-
me. It focuses on high-level managerial
issues. such as network design and imple-
mentation, network management 10ols.
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WAN performance and fudt management,
cost management, network security and
regulwiory issues. [t also mtroduces other
aspects of the networking environinent.
melading software and appliances,

MG 792 Modern Network Environmnent
Manapgentent RN IR R

Explores emerging issues and trends in
modern enterprise nretworking. It examines
implications of such developmients in the
business environment and infrastrgeiural
needs ol oreanizations and clusters of orga-
nizations. It reviews ramificanions ot the
TCP/IP revolution leading 1o commerciai-
1wation of the Iternet/World Wade Web,
Course discusses the petwork infrastiue-
ture reguired (o naplement Iniranels/
Fxtrancts, clectronic commierce and inferor-
ganizational business communication and
collaboration generally. It evaluawes clec-
tronic business and cmierging echnologies
(such as data warchouses., clecironic pay-
inent systens, corporate digital libraries.
multicasting. trewalls and digital signa-
trrest. Halso deals with the implications of
mternetworking. such as digital cities, smart
huildings. distance leamning. telecominuting
and teleconterencing and appliances that
@ merging.

MG 793 Global Manapgement in the
Networking, Telecommunications and
Information Industries IERIRINES
(halt-xemester course)

Inviewing the modern telecommunications.
managerial and I'T value chaimng. this
course assumes g global perspective,
Focuses on key aspects of the madern ele-
communications and mtormaton sectors.
e.g., changing sirategies related o infva-
structure/eguipment: reconligured role of
operators and pros iders: the role of TT out-
sourcing and professional-services firms: the
emergence of wireless on o global scaie
(ncluding the wireless Internety. Also dis-
cusses implications of changing echnolo-
gics and regulation policies.

My 797 Financing for Value Creation
(hali-semester course) L b

Covers the key-creating strategies and finan-
ciagd skills required by managers of entre-
prencarial and innovative firms af various
stages of evolution: trom new, stand-alone
entreprenaurial ventures 1o innovative. tech-
nology-driven projects of established cor-
porations,

MG 820 Project Manapement and
Assessment For Technology Managers
(half-senwesier course it B

Managing technology-based projects rang-
nig from individual rescarch and develop-
ment o large-scale and complex
technological systems. Feasibility and risk
analysis. Project selection amd porttolio
optimization. Allernative linaneing inethods,
Fupctional and administrative structures,
coordination and scheduling oi” activities,
personnel planning. negotintions, contracts
and computer-based technigues. Cost esti-
mation. capital budgeting. cost controls and
effective matrix management, Actual case
studhes ave used inthis course. as are rele-
vt and modern project management soft-
ware applications.

MG 960 TIM Capstone Project Course
2R3

A capstone, ntegrative and state-of-the-urt
intellectual expericnee Tor participants at
the conclusion of the program. The whole
class focuses on a selected mujor subject that
is of broad and compeliing managerial con-
cern and that is veloled m imporiant ways
W the inpovalion, techaology-intensive
and/or mfonmation business arenas, The
class is wtially divided into small groups
10 tackie various aspects o the overall sub-
jeet. Individual participants are expected o
submit their own analysis of 4 specific issue
or firii associated with the generad subject.
Participants are encowraged o employ rel-
evant concepts and insights that they have
acyuired during the course of the program.
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The Department of Civit Engineering offers
graduate degree programs in transportation
leading to the degrees of:

* MS in Transportation Planning and
Engineecring

= MS in Transportation Management

» PhD in Transporiation Plaoning and
Engincering

A numnber of graduate certiticate programs
are also available in:

» Traffic Engineering

* Transportation Planning

» Transportation Management and
Economics

Graduate ceruficates, which entail com-
pletion of 15 focused units of study, otter
the opportunity for students to specialize in
one of the areas of transportation planning
and engineering, It also allows students not
ready to embark on a full Master of Science
degree program to receive tormal recogn;-
tion for more focused study.

Master of Science programs are practice-
oriented with a strong foundation in under-
lying principles and methods. The PhD is
intended for students with a strong research
interest and a desire 1o advance the state-of-
the-art as a result of that research.

GENERAL REQUIREMENTS FOR
TRANSPORTATION PROGRAM

ADMISSION REQUIREMENTS

Te be eligible for admission as a graduate
student, apphcants must hold at least a bac-
caluureate degree from an acceptable insti-
tution. Students pursuing degrees in
transpontation planning and engineering
must also have a firm background in quan-
titative analytic skills, 1f admited, students
lacking such skills will be required to take
remedial courses in addition to degree
requirements to strengthen analytic com-
petency.

Admission to the PhD prograin requires
a suitable M3 degree from an acceptable
institution. Students wishing to pursue a
PhD program who do not meet this require-
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ment will generally be initially admitted as
MS students. A 3.5 GPA or better in mas-
ter'’s level work is generally required for
admission to the PhD program.

All foreign students admitted to trans-
portation programs must take an examina-
tion in English before registration. Based
upon an evaluation of the examination, they
may be required 1o take up to two addi-
tional courses in English as a Second
Language (ESL} for which no graduate
credit is given.

GRADE REQUIREMENTS

To eamn graduate degrees or certificates,
students must have a 3.0 GPA or better in
all graduate courses and in all guided stud-
ies {readings, projects, theses, dissertations).
Averages are separately computed for
courses and guided studies, Transfer cred-
its from other institutions are not included
in this average.

In addition, transportation students are
requircd to have an overall 3.0 GPA in ali
courses required for their degree or certifi-
cate program. Students may not repeat a
course toward any of the transportation
degree programs more than once.

ANALYTIC BACKGROUND

All applicants for MS or graduate certificate
programs in transportation must show evi-
dence of quantitative analytic ability, gen-
erally including a minimum of two years of
college mathematics and a college-level
COUTSE In statistics.

PhD applicants are expected to have
superior Quantilative analytic background.
In addition, they must take at least one
course In graduate level statistics, regression
analysis or design of experiments as part of
their studics.

ADVISING
Each student in the graduate program is
assigned a faculty adviser. [t is important that
students maintain frequent contact with
their adviser throughout the course of their
studies.

Students must meet with their academic
adviser prior to each registration and at any
other time they need advise or consultation.

Students must have a detailed program of
study formally approved by the adviser prior
to registration. Advisers also hande requests
for waiver of certain degree requirements
where warranted. Such waivers must be
approved in writing and must be entered
into the student’s departmental file. Where
specific courses arc waived, the permission
of the course instructor is also required.
When waivers are granted. students may be
required to take other specific courses in
their place or to select additional electives.

Students registering for any guided stud-
ies (readings. projects, theses, dissertations)
are assigned project advisers for each such
activity. The project adviser may not be: the
same as the student’s academic adviser,
depending upon the suhject matter selected.
Toregister for any guided study activity, stu-
dents must submit written proposals for the
topic{s} to be covered to an appropnate pro-
ject adviser before registration. To register,
students must obtain the written approvat of
the project adviser and the acadernic adviser.

Doctoral students may not register for
dissertation credits untl they have passed the
PhD qualifying examination.

In addition to acadentic and project
advisers, students studying under research
or teaching fellowships are assigned fel-
lowship advisers. Normally. these wouid
be either the principal investigator of the
research effort funding the fellowship or
the director of the academic area in which
the teaching fellowship is awarded.

While academic advisers consult and
give advice to students, it is the student’s
responsihility 1o ensure that all degree
requirements are fulfilled and to submit all
proper forms and application when neces-

sary.

TRANSFER CREDITS

The minimum number of units students
must take at Polytechnic to be awarded a
graduate Polytechnic degree is 27 units for
a MS degree. 30 units for a PhD. All units
for a graduate centificate must be laken at
Polytechnic.

Students may transfer up to G units of
acceptable courses toward an M3 degree,
subject to the approval of the academic



adviser. To be transferred, the course{s}
musl be relevant to the transportation pro-
gram and from an acceptable institution.
A grade of B or betier is required for grani-
ing of transler credit. Courses graded on a
pass/fail basis are not considercd for trans-
fer unless accompanied by a detatled writ-
ten evaluation by the instructor of the course.
All transfer regquests must be accompanied
by an official transcript from the transfer-
fing institution. Applications for transfer
credits arc accepted only after students have
carned 12 units at Polytechnic.

For PhID degrees, students may transfer
up to 60 units of coursework, not including
project, theses or dissertation units. The
same criteria as those specified for MS pro-
grams apply.

Validation credits by examination may
not be used toward any transportation degree
prOgram,

GRADUATE PROGRAMS

MASTER OF SCIENCE IN
TRANSPORTATION PLANNING
AND ENGINEERING

The MS program has a strong foundation
in traffic engineering, transportation plan-
ning. fransportation economics, public trans-
portation systems and intciiigent
transporation svsiems. Students are exposed
to a learning atmosphere that provides a
meaninglul combination of theoreticat and
practical approaches. Courses include a
mix of presentations, workshop and project
exercises and practical problem solutions.

Courscs in the MS program are primar-
ily organized by application arca, so students
see a variety of techniques {functional
design, control, operations, economies, elc. )
applied 1o solve focused problems. [n traf-
fic engineering. for example, courses are
organized along facility lines: intersections,
frecways and arerials and networks. In
cach case, intervention techniques are
applied to optimize lotal efficiency and
safety.

The program includes a strong focus on
the rapidly emerging field of intelligent
transportation systems. This field applies
telecommunications and information tech-
nology to the solution of a vanety of trans-
portation functions, from route guidance
systems to autorated toll collection systems
to the automated highway.

GOALS AND OBJECTIVES

The primary goal of the MS in

Transportation Planning and Engincering is

to prepare transportation professionals to

plan, functionaily design, control and oper-

ate facilities, systems and services that sat-

isty the demand for both passenger and

freight transportation.
Specific goals of the program are to pro-

vide the skills necessary to:

« Fundamentally undersiand the nature
ail generation of transportation demands

« Understand the political, policy and eco-
nomic forces that affect transporation
demands and the public {framework in
which they are addressed

+ Functionally design transportation sys-
tems and components

« Control and operate traffic and other
transportation facilities

« Apply information technologies to intel-
ligent transportation systems

PROGRAM REQUIREMENTS

Course No. Course Title Units
TR 603 Travel Demand Forecasting 3
TR 607 Urban Transponation Planning &

Congestion Mgt
Tramsportation Economics & lfinance
Trait Siudies & Characteristics

TR (9
TR 681

[IER IR IV

TR 683 [ntersections: Design & Control

TR B Introduckion ko Intelligent Transponation
Systems 3

TR Transponation Electres® 12
Free Electives® O

Tonal 36 Units

*Adviser approved is reguived for al electiove selections.

MASTER OF SCIENCE IN
TRANSPORTATION
MANAGEMENT

The program is intended for practicing pro-
fessionals who deal with transportation sys-
tem, agency and/or facility management. |t
combines basic management skiils with a
working knowtedge of technigues and
approaches to optimizing transportation
system results.

GOALS AND OBJECTIVES

The primary goal of the MS in

Transportation Management is 1o prepare

professionals 1o effectively and efficiently

MAnAge VArious iransportation cnterprises,

with an emphasis on agencies, facilities and

services in the public sector,

Specific goals of the program are to provide:

« A basic background in management skills
and techniques, specifically as applied to
public and private transportation organi-
zations

TRANSPORTATION PROGRAM

« A hasic understanding of the economic
aspects of the transportation secior

= An understanding of the importance of
national, state and local transportation
policy on public and private sector orga-
nizations

= Fundamental knowledge on some of the
specific issues and probiems in manag-
ing and operating public transportation
facilities

PROGRAM REQUIREMENTS

Course Ne. Counrse Title Units
TR &K Trassportation Economees & Finance 3
TR B0  Trassportation Managcment 3
TR ES1  Trassponation Policy 3
TR #52  Public Transportation Systems &
Operations 3
TR 855 Intermodal Facilities: Operation &
Management 3
MG General Management Electives 6
TR “Fransponation Electives® 9
Free Electives® Al
Tusta) 36 Uity

*ddviser approval iy required for all elective selecrions.

MASTER OF SCIENCE PROGRAM
WITH NYU

Polytechnic has a dual degree transportation
program with the Robert F. Wagner
Graduate School of Public Service at New
York University. Students may pursuc an
MS in Transportation Planning and
Engineering or Transportation Management
at Polytechnic and a Master of Urban
Planning or a Master of Public
Administration at NYU. Because of course
waivers or advanced standing, where appro-
priate, the two degrees may be obtained
with some efliciencies in total units and in
total time required o ean the two degrees
separately.

Those interested in the dual depree pro-
gram must apply to Lhat program specitically
by sending a letter to the Polytechnic
Transportation Program or to the NYU
Wagner School, accompanied by applica-
tion forms to both universities,

DOCTOR OF PHILOSOPHY IN
TRANSPORTATION PLANNING
AND ENGINEERING

The PhD in Transportation is a research-
oriented degree intended for those whose
goal is a career in basic transportation
research and/or teaching at the university
level or in private research organizat:ons.
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TRANSPORTATION PROGRAM

GOALS AND OBJECTIVES

The fundamental goal of the Phl> in

Transportation Planning and Engineering is

to develop protessionals with sivong research

skiils capable of advancing the profession

of transportation planning and engineering

through their work,
Specitic goals of the program are to pro-

vide the skills necessary o

» Develop sirong and deep fundamental
knowledge concerning the profession of
transporaton planning and engineering

» Develop the knowledge and skills
required to perforin independent funda-
mental research in the field of trans-
portation planning and engincering

» Produce a plece of fundamental rescarch
that meaningfully advances the state-ot-
the-wrt of the profession of ansportation
planning and engineering

PROGRAM REQUIREMEXNTS

1. Completion of @ 30-unit major in trans-
portation plaining and cnginecring.
including all cousses required for the MS
in Transportation Planning and
Chgineering.

2. Completion of two 15-unit minors in
related areas. one of which ix almost
always in quantitative methods. The sec-
ond often Tocuses on a particular trans-
portation specialty, such as trathe
engineering, transportation planning and
transportation economics. The minor
areas of study should support the disser-
Lation topic selected.

3. Successful completion and defense of o
30-umit dissertation, which must be an
original piece of work that advances the
state-of-the-urt in a focused area of the
transportanion profession.

The above are miniinum requirements for
the PhD. Many students. particularty those
entering with advanced degrees in other
fields. may require additional courses 10
support their dissertation research and to aid
in successiul completion of the PhD) quat-
Hying cxaminaton i ransportation. All
applicants to the PhDD program are encour-
aged o make mdividual appontiments with
a transportation adviser.

Betore registering for dissertation units.
candidates must pass a comprehensive PhDD
quadifying examination. Given once per
vear. usually in June, July or August. it
consists of both written and oral portions.
Copies of previous examinations are avadi-
able on request from the Program Office.
Students nonmally take the gualitying exawm-
ination after one year of Tull-time course
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work (or the part-time cquivalent} is com-
pleted. All students sceking to take the
examination are pennitted to do so onge they
hive expressed their interest 10 a trans-
poeration adviser. Subsequent attempis are
at the discretion of the departmient: In no case
are more than three attempts perintied.
There is no foreign language require-
ment.
The residency requirement for the PhID
15 30 units, which must include the disser-
tation. Thus, students 1 this program are
only required to complete their dissertation
at Polyiechnic w carm a Polytechnic degree.
Any und all graduate courses lrom other
institutions that are relevant o cither the
mjor or mnors may be vansterred. pro-
viding that & B grade or betier was earnad.
In supportl of dissertation research, a
doctoral committee is formed o advise
euch stuedent. Because ol the imterdiscipli-
nary nature of wanspontation rescarch, the
committee often includes taculty members
from other academic deputiments, Industrial
or other outside connmitiee members with
suitable backgrounds are alse perinitied.
Onee students register for dissertation,
they must do so continuously until comple-
tion. This generally means a minimum of 3
uniks of registration per semesier (not includ-
ing swmmers ). except 1n the Jast semester of
work, in which @ minimum registration of
Yunil nst be maintaned. Speciad perimis-
sion from the Gifice of the Dean is reguired
tor this, Students are also required W sub-
mit and orally defend a formal dissertation
proposal atter one semesier of full-time reg-
istration or before going bevond 9 units of
dissertation registration on a part-time basis.
At the end of each semester of dissertation
registration, students must subnit a written
progress report 1 their dissertation adviser.
After completing their dissertation, students
must orally present and defend it before the
taculty,

GRADUATE CERTIFICATE
PROGRAMS

The Transportation Program offers gradu-
ale certificates w students completing 15
units of study in specified areas of concen-
tration. These are intended Tor students who
do not wish o comumit to o full advanced
degree program. Applicants may be stu-
dents with bachelors degrees seeking to
specialize n an aspect of transportation or
those with advanced degrees wishing addi-
tional course work in a highly focused arca
of the protession.

Students i certificate programs may
apply for transter o degree programs with-
out any toss of credits, assuming they are
admitted to the degree program and that
the courses are appropriate to the degree.
Admission to o certificate program does
not guaranice admission o a full degree
program,

The Departinent of Civil Engineering
ofters the following certificate prograns
with their requireinents:

Certificate in Traffic Engineering

TROKD Traffie Studies & Characteristics 3

TROEZ Freeways & Rural Highwav R

TR OB Intersections: Design & Comtrol 1

TRO8  Ancridls & Networks i
TREIY otroduction w Intelhigent Transportation
Sysems i

15 Ui

Certificate in Transportation Planning

TROOS  Travel Deiand Forecasting i

TR OUT  Urban Trans Planning & Congestion
Management 3

TR6W  Transpenation Economivs & Flaee 3

Setect twon frone

TR 21 Tnircdiction 1o inkellizent
Tramportation Sysieits 3
TR B3 Tramgnutation Policy 3
TR 832 Public Transportation Sysenrs &
Operations 3
TR 920 Teansportation Anaivsis | 3
TRY2T Transportartion Anals«is i 3
15 Units

Certificate in Transportation Manage-
ment and Economics

TR &K Tramsportation Economics und Fiianee 3
TR &S Transponaion Managpesent 3
TR &5 Transponation Policy 3
TR #32 Uhrban Public Transportation Syskems dand
Operations 3

MG NMuanagenwnt Elective 3
IR

GRADUATE COURSES
TRANSPORTATION PLANNING,
ANALYSIS AND EVALUATION

TR 605 Transportation Demand
Forecasting 29:0:00:3

This course covers the theory and applica-
tion of travel demand forecasting methods
for the prediction of the amount and nature
of travel on urbhan transporation systems.
‘The course covers the four-siep process of
urban travel demand forecasting: wip gen-
eration, trip distribution. modal split and
traffic assienment madeling. Collection and
use of data for travel demand forecasting is
alsu covered. as are models of land use
development. Introductions o available soft-
ware packages are included,



TR 607 Urban Transportation Planning
and Congestion Management 2/:0:0:3

The theory and practice of urban trans-
portation planning is covered in this course,
with specific attention to methods and tech-
nigues for allevianng trattic congestion in
urban arcas. Travel demand and trans-
purtation systems nanagement technigues
are emphasized. Application areas include
travel corridors, major activity centers and
residential neighborhoods. This is a “hands
on” course with an emphasis on practical
implementation of techniques. Prerequsite:
TR 605 or equivalent.

TR 609 Transporiation Economics and
Finance 204:0:0:3

Basic principles ot engineering cconomic
analysis and their application to trans-
portatien projects are covered n detail.
Concepts of present worth, capital recovery,
sinking funds and annual cost are applied
to economic comparisens and evaluations
of aliernatives. Unit costs of various wrans-
porletion systems are mvestigated. Private
and public transportation operations and
agencics are studied with respect to such
issues as profit. depreciation and return on
capital. Histonical perspeetives on the financ-
ing of highway systems, public transpovta-
tion systems and ransportation agencies
are presented. Other subjects melude pri-
vatization, balance sheets, financial con-
trol, cash tlow and preparstion of a
privale-venture business plan.

TR 920 Transportation Analysis I
2irdk:3

Focuses on regression analysis and discrete
choice models and their applications in
transportation planning and engineering.
The course covers estimation and maodel
testing techniques, statistical tests and sam-
pling mnethods. Application of regression and
discrete choice models is selected from
demand, supply and management areas.
Prereguisites: undergraduate calcidus, sta-
tistics and TR 681 or equivealenis.

TR 921 Transportation Analysis 11
2050:00 3

Focuses on the formulation of waftic
assignment models and the application of
commonly-used software packages to traf-
fic assignment madeling. The course cov-
ers oplimi Zation methods, their tonmulation
and their application to the traffic assigmiment
process. Hands-on experience using case
studies 18 provided. Prerequisite: TR 605 or
eyivedent,

TRAFFIC ENGINEERING
TR 681 Traffic Studies and
Characteristics Ry IN RS
This course focuses on the characteristics
of traftic fiow and their quantification and
analysis through ficld studies and statistical
analvsis. Parametne measures—speed. flow,
density. headway and spacing—will be
defined and iflustrated. Uninterrupted and
interrupied flow characteristics will be com-
parcd and discussed. Specific study tech-
nigues and applications tor traffic volomes,
speeds. travel times. parking and accidents
will be covered. A review of basic statisti-
cal technigues will also be provided.

TR 682 Freeways and Rural Highways
29083

This course provides an integraded treat-
ment of treeway and rural highway fueili-
ties. Functional classification aid use of
such tacilities is treated. Capacity and level
of service analysis. geometric characteris-
tics, control and operations and management
of freeways and miral highways e included
as applications, Current software applica-
tions are presented. Preveguisite: TR OS! or
equivalent,

TR 683 The Intersection: Design and
Control RIS IN RS

Lssues of design and control of at-grade
intersections are covered w detail n this
course. Options for intersection control are
discussed and guidelines for determining the
most effective measures are applied. Sight
distance requirements and warrants for var-
ious forms of control are reviewed and
apphed. Signing and marking of mtersec-
tions are illustrated, Signal fiming meth-
ods are presented and applicd. Capacity
and level of service analysis for sigaalized
and unsignadized intersections is treated in

TRANSPORTATION PROGRAM

detuil. Current sottware applications are
presented. Co-requisite: TR 681 or vquiv-
alent,

TR 684 Arterials and Networks
20413

This course focuses on the design, opera-
tion. contrel and management of artenal
and street petworks. Coordination of signal
systems on arterials and i networks is cov-
cred i detail. Management and control
strategies for preserving the tunction of
arterials and local strects are discussed.
meluding seeess management, curb-park-
mg conirols. tratlic calming techniques and
progressive signal systeims are discussed
and applicd. Traific simulation models for
analysis of arterial and network perfor-
mance are introduced and used, including
CORSIM, PASSER and TRANSYT 7F
Preveguisite: TR 681, TR 683 or equivedents.

TRANSPORTATION MANAGE-

MENT AND FACILITY

OPERATIONS

TR 850 Transportation Management
24003

This course presents an overview ot the
transportation mansgemnent profession,
Levels of management and unigue objectives
of management in the trnsportation sector
are presented and discussed. Management
structures for private and public trans-
portation organizations are analyzed.
Management practices are treated from the
perspectives of organizations, optimization
of the use of public resources. legiskuive and
legad contexts and operations.

TR 851 Transportation Policy 204063

This course {ocuses on analysis of trans-
portation policies, regulations and controls
estublished or imposed by tederal, state and
local governments. The short-tern and long-
term impacts of such policies on various sec-
tors of the transportation industry are
examined. Historical and cuse siudies are
cxtensively used to illustrate policy inpacts
on alf mades of transportation.
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TR 852 Public Transportation Systems
and Operations 24000:3

This course s intended o provide a com-
prehensive understanding of modem pub-
hie trunsportation systeins, with emphasis on
their technology and operational practices.
Planning and manageinent aspects are also
covered. Such operational and management
issues as maintenance practices. schedulmg
and dispatching. sireet management, pro-
curenment and labor relations are broadly
vutfined and discussed. Planning and cap-
ital programmng issues are also treated.

TR 855 Intermodal Facilities: Operations
and Management 29:0:0:3

This courses otfers and introduction and
overview of intenmodal freight operions
and related planning, cconomic and man-
agement ssues. The course deals with the
physical layout and lunctional design of
intermodal facilities, cargo receving and
delivery operations, storage areas, loading
and discharging systems and equipiment
requirements. The role of inforination sys-
tems and [TS technology o intermodal
operiions and management is alse treated.

INTELLIGENT TRANSPORTA-
TION SYSTEMS

TR 810 Introduction to Intelligent
Transportation Systems 240000 2

This cowrse presents acompact introduction
to the ficld of Intelligent Transportation
Systems (ITS) by providing a system fraine-
work for I'TS. Working within the frame-
work, individual subsystems are deseribed
and expiored. Speaitic systems are treated:
treeway surveillance and management. waf-
fic signal control. transit management, elec-
tronie 10!l coflection. electronic fare
payiment. regional multi-level traveler infor-
MAation Ceniers., CMErYency Fespoiise. cont-
merrial vehicle operations and management,
grade-crossing protection and rural 1TS
applications.
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TR 811 ITS: System Architecture
28:0:003

This course describes and analvzes typical
ITS architectures. Basic subsystems and
data lTow are examined in some detail. The
mission and vision of various architectures
is examined, Applications of architeciure in
deploying specific ITS systemns are i[lus-
trated. Co-requtisite: TR 810 or equivalent
OF INSIFHCLOP'S permisston,

TR 8121TS: GIS, GPS and Communica-
tions 24:0:0:3

Thix course introduces Geographic
Information Systems (GISy, Global
Positioning Systems {GPS) and communi-
cations apphicd in ITS. Fundamental system
concepts are presented, Hands-on expen-
ence will be gained through use of the
ArcView GIS package, Satellite-based posi-
toning systems are described and discussed.
The course will introduce varous comrau-
nications media. technologies, architectures
and options, as well as approaches to the
destgn of 4 communications system for
ITS. Prereyuisite: TR 810 ar equivadent or
iHStructor’'s periission.

GUIDED STUDIES AND
PROJECTS

TR 860-863 Special
Transportation I-1V

Topics in
20:0:0:3

Penodic presentations of opical material of
current interest form the basis for these
courses. Each presentation gencrally
involved a different topic or collection of
topic{s) that is (are) currently relevant.
Sample topics in recent years include park-
ing and pedestrian 1ssues. traffic caliming
technigues, functional design of specificd
facilities, Jegal and legislative issues, trans-
portation safety and others. Prereguisites.
instructor's and acdviser’s approvel.

TR 901/902 Readings in Transportation
Vi euch 3 units

An individual subject is studied under the
direct supervision of a specified taculty
member. resulting in a fonmnal written report.
Subjects must supplement topics given in
regular courses and the prior approval of the
supervising faculty member is required
prior w registration. Prereqguisite: instruc-
tor's penmission,

TR 962 Project in Transportation
Planning and Engineering each 3 units.

An independent project in transportation
planning and engineering leading to a com-
prehensive report demnonstrating profes-
sional competence. Reports must be orally
detended and submitied in formal (unbound)
written form. Prerequisites! degree status
aiid adviser’s approval,

TR 963 Internship in Transportation
each 3 units

Internships with relevant wransportation
organizations leading to a report dernon-
strating the student’s professional compe-
tence. Reports must be orally defended and
submitied in formal {unbound} writien fonn.
Prerequisites: degree status and adviser's
approval,

TR 966 Project in Transportation
Management each 3 units

An indecpendent project in transportation
management keading to a comprehensive
report demonstrating professionat compe-
tence. Reports must be orally defended and
subinitied in format {unbound} written form.
Prerequisites: degree status and adviser’s
upprovad.

TR 999 PhD Dissertation in Transpor-
tation each 3 units

An onginal investigation embodying the
results of comprehensive research in a spe-
cific area of transportation worthy of pub-
lication in a recognized, formally referced
transporation journal. Students are required
i take an oral examination on the subject
of the dissertation and related topics and
must submit a formally bound written doc-
uinent. Prerequisites: degree status, pas-
sdge of the Qualifving Examination in
Transportation and adviser's approval.



URBAN SYSTEMS ENGINEERING
AND MANAGEMENT PROGRAM

The Departnicing of Civil Enginecring offers
a gradvate program m Urban Systems
Engineering and Management, leading to
the Masicr of Science. The program is cur-
rently pending approval from New York
State.

This program was developed as part of
the Instilute for Civil Infrastructure Systenis
{1C1S). supported by the National Science
Foundation. Polytechnic University is a
major partner institation in 1CIS, a consor-
tium effort fed by New York University,

The prrmary objective of ICIS, and ot the
Urban Systems Engmcering  and
Management Program. is 1o educate pro-
fessionals with both engineering and non-
engiteering hackgrounds to understand and
manage major urhan infrastructure systems
and the problems they pose 1o society aid
sovernment. [ s not sulficient & have a
technical understanding of the engineering
aspects of urban infrastructure systems and
their components. To manage this sector
effectively. professionats must also under-
stand the societal and political contests that
ailect them. Issues of public policy. finance,
monitoring aind mantenance niast all be
understood more clearly,

This Masier of Science program altempts
to provide a broader exposure to the range
of knowledge and skills needed w0 play o
leading role iIn infrastructure management
in an urban sctting. Thus. the program
includes clements of engineering and tech-
nology, management. ceonomics, finance
and public policy.

GOALS AND OBJECTIVES

The specilic ohjectives of the Urbun Sysicins

Engincering and Managemwent Program are

o provide students with the following:

» A broad base of understanding of infra-
structure management and pohicy 1ssues

« Analytie and decision-making skills thu
aceonnt for the pelisical. ceconomic andd
social impacts of infrastructure teeh-
noltyies

= A broud overview of the tull range of

urhan infrastructure systems

»  An integrated knowledge of the miter-
actions and interdependencics of various
wrban intrastructure sysiems

«  Speciadized anagement skills and tech-
nigues 1o apply to unigue problens of the
infrastructure segment

GENERAL REQUIREMENTS

ADMISSION REQUIRENENTS

Admission to the MS in Urban Systems
Engincertng and Management is open to
protessionals with BS or BA degrees and
hackgrounds in engineering. science, pub-
lic policy. management. economics adfor
finance. Appropriate mathematics back-
ground, usually including wndergraduaie
caleulus, would be sequired, as would an
undergrivduate GPA of 3.0 or better.

GRADE REQUIREMENTS

To earn graduate degrees or certificaies.
stilents must have 3.0 GPA or better in ali
araduate courses and guided studies {(read-
ings. projects, theses. disseriations),
Averages are separately computed for
courses and guided studses, Transler ered-
it fron other instituiions are not included
in this werage.

ANALYTIC BACKGROLUND
All applicants tor this MS program iust
show cvidence of guaniitative analytic
ahility. gencradly including o maninuim of
wo vewrs of college mathematics wxd a
college-level conrse i stalstes.

ADVISING

Lach student in the graduate program s
assigned o facudty adviser., [Uis importat tha
students maintain frequent contact with the
adviser throughout the course of iheir
studies.

Students must mect with their acade-
mig adviser prior o each registation and at
any other time they need advice or consut-
istion, Students muost have o detailed pro-
gram of study formally approved by theiwr
adyviser prior to registration. Advisers also
handie requests for waiver of certain degree
requireriicnts where waranted. Such waivers
must he approved in writing and must be
entered inlo the student's departmental file.
Where specific courses are wained, the

appranal of the course instructor is also
required. When waivers are granted. students
may be required ke other specific courses
in their place. or o select additional clectives,

Students registering for any guided stud-
tes {readings. projects. theses, dissertation)
are assigned project advisers for eoach such
activity. The project adviser may not he the
sane as the student’s acadenmie adviser,
depending upon the subject matter selected.
To register for any puided study activity, stu-
dents must subimit writien proposals for the
Lopicts) iy be covered W an appropriate pro-

Jeet adviser before regisiianion, Fo register,

the written approval of the project adviser
is reguired in addition w the approvad of the
acadeniic adviser.

While academic advisers consalt and
aive advice 1o students. it s the stiadents
respoensibility 10 ensure that all degree
requirements are fulfilled and w subian all
proper lorms and apphication when neces-
sary.

TRANSFER CREDITS

The restdency requirement ior the MS
degree 18 27 units. This is the minimum
number of credits that muost be taken ai the
Potytechnic to be awwrded a Polytechinic MS
degree.

Students may transter ap to 9 umis of
aceeptable courses owards an MS degree.
subjeet to the approval of the academic
adviser. To be transferred. the coursels)
must be relevant 1o the program and from
an aceeplable institution. A grade of B or
betier s required for granting of ransfer
eredit, Courses graded on & pass-fail basis
are not considered Tor tramster unless acconi-
panied by a detailed writien evaluation by
the nstructor of the course, Al transter
requests st be accompanied by an offi-
cial trasisertpt from the transferring institu-
ton, Applications for transfer credits are
aceepted only after the student has carned
12 units ot Polviechnic,



URBAN SYSTEMS ENGINEERING AND MANAGEMENT PROGRAM

REQUIREMENTS FOR THE
MASTER OF SCIEXCE

Program Core:

All students must compleie the following
five courses:

Course No. Course Title Units
CE 781 Infrastructure Planning. Enginecring
& Economics 3
CE 784 Introduction to Urban Sysiems
Engincering 3
CE785  Concepts & Impiementation of

Infrastreciure Management Systems 3

CE 767  Eavironmenial lmpact Evaluation 3
CER?3  infrasireciure Financing: Strecturing

a Deal” 3
Tonad uniis [

* Courrse 15 part of the Exec2l program; speciol
requirements (vee Civid Enginecring Program}por per-
missiont of celviser reguired.

Minor, Technical and Free Electives
Each minor area of study includes: {1} three
minor courses, required for the minor; and
{23 two {0 three technical electives, availabic
10 all program students.

Students may elect not to take 1 speci-
fied minor area. They may, instead take
five or six technical clectives from the
approved Hst in any of the specified areas.
The number of technical electives is influ-
enced by whether the student elects todo a
J-credit case-study report or a 6-credit MS
thesis, as described in a later section.

Minor arcas of concentration are avail-
uble in:

+ Transportation Systems Management

(TSM}

+ Construction Management (CM}
+ Environmental Systems Management

(ESM)

» Civil Infrastructure Systems

Management (CISM)

Because of course content, students select-

ing the CISM minor should hold a BS in
Civil Engineering or the equivalent.
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Minor in Transportation Systems

Management
Course No. Course Title Units
Required for Minor
TRE)  Transporation Management 3
TRRIG  Iniroduction to Intelligem
Trapsporiation Systems 3
TR 852  Public Transportation Systems and
Operations 3
Approved Technical Electives in Transportation
TR 605 Travel Demand Forecasting 3
TR 607  Transportaton Plarning & Congestion
Management 3
TR&®  Transponation Economics & Finange 3

Additional electives may be approved by the
adviser.

Minor in Construction Management
Course No, Course Title Units
Reguired for Minor
CE825  Project Management for Construction 3
CHEHETI* Consiruciion & the Law 3
CE #72* How to Succeed in Construction:
Business Management Essentials &
Risk Assessmient 3

Approved Technical Eleetives 1 Consiruction

CE #27  Contracts & Specilications 3

CE798  Advanced Construction Systems 3

CE 8N Managing & Leading in the 215t
Centory 3

Additional electives may be approved by the
adviser.

* Conirse is part of the Exec2 program; special
requirements (see Civil Engineering Progrant) or per-

miisvion of adviser required,

Minor in Environmental Systems

Management

Course No. Course Title Units
Required in Minor

CE 775  Eavironmental Systems Management 3

CE 753  HazardowsToxic Waste Management 3
CE75  Environmental Law 3
Approved Techrrcal Electives in Enironmental Swudtes
CE 747  Sweam and Estuary Analysis 3
CE752  Air Pollution 3
CE 754  HuzardouwsfToxic Site Management 3

Additional electives may be approved by the
adviser.

Minor in Civil Infrastructure Systems

Management

Course No. Course Title Unils

Required in Minor

CE786 Infrastructure Monitoning &
Perfarimance Assessment 3

CE606  Brdge Engincering 3

CE 653 Forensic Engineering 3

Approved Technical Electives in Infrastructure
Systems

CEOGI4  Steel Struciures 3
CEB43  1lvban Geotechnology 3
CEE49  Envirupmenta)l Geotechaics 3

Additional electives may be approved by the
adviser.

CAPSTONE EXPERIENCE

Students fulfifl the requirement for a mean-
ingful capstone experience by completing
an independent case study in urban sys-
tems management and engineering (3 cred-
its} or a master’s thesis on a topic of
independent study (6 credits).

CE990  Case Study in Urban Systems
Engineenng & Management 3 units
CE991 MBS Theus for Urban Systems

Engineenng and

Management 3 wniis each



GRADUATE COURSES
CE 775 Environmental Systems
Vlanagement 274:0:0:3

An overview of infornation technologics as
applied to the remote sensing of coviron-
mental infrastructure systems. Development
of infrastructure system databases to assist
in comnplex decision-making on environ-
mental intrastructures.

CE 781 Infrastructure Planning,
Engineering and Economics  2/4:0:0:3

Methaods for the identification, formulation,
preliminary appraisal and detailed anaiysis
of individual projects and systems of civil
engineering projects. Different approaches
appropriate for sovernment agencies, pub-
lic utilities, industrial {irms and private
cntrepreneurs. Planning considers projects
that satisfy single and multiple purposes
and objectives, meets local and regional
needs and takes advantage of opportuni-
tics for developinent. Financial and eco-
nomi¢ analyses, including sensitivity and
risk analysis. Mathentatical models for eval-
vation of alternatives and optimization.
Impacts of projects: envirenmental, social,
regionat economic growth, legal and insti-
tutional and public involvernent.

CE 784 Introduction to Urban Systems
Enginecring 20:0:0:3

A deseriptive overview of the key infra-
structure systems and technologies that
must be managed, operated and maintained.
Systems treated include buildings and strug-
tures. water supply. solid and liguid waste
handiing and disposal, transportation, power.
communications and information systems,
health and hospitals, police and fire pro-
tection. Course treats the financial, politi-
cal, administrative, legal and institutional
settings of these systemns and technelogics.
A portion of the course features distin-
cuished guest lecturers who are experts in
some of the systems and technotogies
included.

URBAN SYSTEMS ENGINEERING AND MANAGEMENT PROGRAM

CE 785 Concepts and Irnplementation of
Infrastructure Management Systems
265:0:0:3

Review of state-of-the-art performance
monitormg and system condition assess-
ment inethodologices as part of infrastructure
management systermns. Emphasis is placed
on information technologies as applied $o
remote sensing and duta base development
for urban systems management. Infrastiuc-
ture tools, such as GIS and dedicated data-
bases for condition assessment are presented
in a laboratory environment. Invited experts
participate in such areas as transportation,
water distribution and utilities.

CE 786 Infrastructure Monitoring and
Performance Assessment 2.4:0:3

Introduction to the physical nature of infra-
structure materials and systems. Concept of
performance is introduced from the point of
view of strength and durability, Lectures and
laboratory demonstrations identify the
mechanism of degradation and cover tech-
niques for condition assessment and qual-
ity assurance.

CE 990 Case Study in Urban Systems
Engineering and Management 3 unirs

A comprehensive independent case study
involving a specific urban infrastructure
enginecring and management project under
the guidance of a facuity adviser and gen-
erally in coordination with a participating
infrastructure apency. Case studics are suh-
mitted as formal reports and must be for-
mally presented and defended.

CE 991 MS Thesis in Urban Systems
Engineering and Management 3 eqch

A 6-unit thesis focusing on a topic of cur-
rent importance in infrastructure engineer-
ing and management. Thesis generally
involves the development of a system
approach to some aspect of infrastructure
and may include elements of case studies.
Thesis is under the guidance of a faculty
adviser and thesis commiltec and may
involve cooperative clements with an infra-
structure agency. All theses are formally
submitted as bound reports (see University
requirements for bound theses and disser-
tations).
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CENTER FOR YOUTH IN ENGINEERING
AND SCIENCE (YES CENTER)

Director: Beverly Johnson

The Ceater lor Youth in Engincering and
Science {YES Center} promotes activities
10 nurture and develop high school students
scientific curiosity and encourage them to
study and pursuc careers in engineering
and science. Special attention is paid 1o
attracting students from populations under-
represented in engineering and science.
specitically women and minorities. The
center directs the tollowing outreach pro-
grams: Summer Rescarch Institute, Sci-
Tech Summer Enrichment Institute, Ace
Mentor Program, College Preview
Programs, Introduction to Engineering and
BASIS/STRIDE. In addition, the center
SPONSars seminars, (Wtorial programs in
math and science. competitions (science
fairs, JETS Team Competitions), University
tours and seminars for high school teachers,

SUMMER RESEARCH INSTITUTE
The Summer Research Institute gives tal-
ented high school students educational
opportunities in science, engineering and
mathematics beyond what ix normally
taught in high schools. Students do inde-
pendent research in the University™s labo-
ratories under the guidance of Polytechnic
faculty members in a one-lo-one relation-
ship.

The institule has three components:

Freparation Pre-Program: depending
upon the research area selected by the stu-
dent, some pre-summer preparation may be
necessary Lo develop specitic skills needed
10 successiully complete a project. This
may take the form ot one-to-one contact
with a faculty mentor. attending special
seminars and programs or taking a college
preview course before enrolling in the
Summer Rescarch Institute.

Research: the Summer Research Institute
lasts seven weeks cech summer. High
school students work {ull time on a self-pro-
posed rescarch project. either individually
or as part of u group. and are overseen by
a taculty member. Students are puaid a
stipend during this period.

Seminars: seminars supplement students”
research experiences. Sessions are devoted
to drafting preliminary essays. learning
appropriate formats for science papers,
compiling data profiles and presenting
research results, Several seminars feature
speakers from Polytechnic and industry,
The institute organizes field trips for stu-
dents to augment their research, Students
also attend preparatory seminars to learn to
maximize their propress during the required
tlime period.

Students are encouraged to submit their
research results to regional and national
competitions. including the Tntel
Westinghouse Tulent Scarch, the Sienens
Westinghouse Science and Technology
Competition and the New York City
Mathematics, Science and Technology Fair,
hosted by Polylechnic.

SCI-TECH SUMMER
ENRICHMENT INSTITUTE

The Sei-Tech Summer Enchment Institute
gives [th-grade students educational
opporunitics in science and mathematics
beyvond what is normally taught during the
academic year. and helps them advance to
the next level of study, The six-week pro-
grain starts in July and ends i August.

The nstitute™s course work includes:

« Intensive chemistry preparation related
to science research

« Intensive mathematics Gequential 11
preparation

o Laboratory skills (o conduct science
CXPETHMEnLS

+  Computer skills related 1o science. math-
ematies and technology

« Whnng skills

Critical-thinking and problem-solving
skills

+ Field trips 1o science muscums and
research institutions

»  Presentations by guest speakers an sei-
cnee and technology-related carcers

«  Preliminary SAT anckcollege preparation

ACE ¥MENTOR PROGRAM

The ACE Mentor Program promotes the
challenges and rewards of o career in archi-
tecture, construction and enginecring. The
program is a unique partnership of high
school schools, universities, architect and
interior design firms, engineering and con-
struction companies, professional organi-
zations and related corporutions,

The mission of the ACE Mentor Program
is twolold:

I. To enlighten and motivate students
toward architecture, construction, engin-
cering and related careers,

To provide mentoring and scholarship
opportunities for future designers and
constructors.

!‘-J

Companies involved in the program are
leadders i their field. many with interna-
tional reputations. who share a desire o pro-
vide career directions to interested high
school students. They donate the time of
selected employees to serve as mentors, as
well as other resources on an as-needed
basis.

The companies join into teams and
“adopt”™ a group of 20 to 3 high school
students for the duration of a schoaol year,
meeting with them after school an a bi-
weekly basis. The teums comprise cont-
panics frone complementary disciplines,
thereby exposing students to i wide runge
of fields,



COLLEGE PREVIEW PROGRAM

On-Site: Polytechnie offers mroductory
college courses 1o outstanding high school
students, Interested students must cont-
plete an application and obtain a recom-
mendation from their guidance counsclor
or principal. Polyvtechnic waives regular
wition., but charges a non-refundable reg-
Istration tee per course. Students earn col-
lege credits Tor satisfactorily completed
course work. and a transcript is produced.
Introductory college courses offered include
mathematics. computer science. physics.
chemistry and selected courses in the
humanities and social sciences. Swudents
must submil an application in the first week
of Seplember to enroll in fall courses and
in mid-Junwoary for spring courses.
Applications are available at area high
schouls und at the YES Center.

Off-Site: High school students may eamn
college credits at their high school by sat-
isfactorily completing advanced science,
mathe matics and computer scienee courses
offered through Polytechnic. Associate fac-
ulty. selected and paid by the University,
teach the courses and use approved curric-
ula and evaluation imaterials. Polytechnic
watves sfudents” tuition, charging only a
registration tee per course, and issues a
transcript to certify the eamed college cred-
iLs.

INFRODUCTIONTO
ENGINEERING

EG 101 Introduction to Engineering is
designed tor 9th- and 10th-grade students
imerested inengineering. EG 101 examines
what cngineers de. the tools and technol-
ory they use to accomplish their projects,
the engineering design process and the
design and construction skills needed. The
course alse teachey students to work in
teams, improve writing and public speak-
ing and work with other disciplines.

276

BASIS/STRIDE

(BROOKLYN AND STATEN
[S1.AND SCHOOLS/SCIENCE
TECHNOLOGY & RESEARCH
USING INDIVIDUAL DISCOVERY
& EXPLORATION)

Created in collaboration with the New York
City Board of Education, BASIS/STRIDE
sponsors cducational and co-curricular
activities for 11th- and 12th-grade students
to spur their interest in mathematics, science
and technology. Students use state-ol-the-
artresources at Polytechnic and are taugh
by skilled instructors w solve problems,
rescarch etfectively and work on indepen-
dent and group projects. BASIS/STRIDE
also sends students on field trips tw sci-
ence and corporate centers lor added expe-
rience.

By program’s end, students submit a
finished illustrated or constructed project

{model. scripbook, diagram or drawing) of

a scientific or technological concept accom-
panied by an essay explaining the work.
Students receive one high school credit
after successtully completing the program.

PROGRAMS FOR HIGH SCHOOL
STAFF MEMBERS

Polytechnic offers high school teachers
various staft development and training
workshops, led by proflessional workshop
facihtators and specialists. Polytechnic also
offers a 30 percent tuition discount to full-
time teachers tuking courses at Polytechnic.
Documentation from the home school is
required,

THE YES CENTER

SPECIAL SEMINAR PROGRAMS

High school students and faculty are invited
to uticnd the various seminars, conferences
and lectures that Polytechnic sponsors
throughout the year in science, technol-
ogy, enginecring, social science, mathe-
miatics and computer science. Several yearly
programs ure specificully designed for high
school students and faculty, and program
information is distributed to area high
schools. High schools interested in semi-
nars on particular topics should contact the
YES Center.

TUTORIALS

High school students interested in being
rutored in mathematics and scicnce by a
Polytechnic student should contact the YES
Cenler.

UNIVERSITY TOURS

Polytechnic regularly gives tours of its lab-
oratories and facilities. The tours include
demonstrations, lectures on careers in
engineering and science and presentations
on college planning and financial aid. High
schools interested in a University tour
should call the YES Center.

SCHOLARSHIPS

High school students involved in YES
Center programs are eligible for a PROMISE
Scholarship if they choose to attend
Polytechnic



COOPERATIVE EDUCATION PROGRAM

Director: Raina M. Ranaghan

The Cooperative Education (Co-op)
Program provides students with paid work
expericnce in mdustry, government and
public service agencies. This experience
contributes to a student’s career decision-
making ability, motivates academic per-
formance and provides a competilive
advantage in the job market. Siedents can
also carn a substantial salary while
employed in a co-op postiion,

Co-op at Polytechnie s an optional.
noncredit program. It 15 a partnership
involving the student, the employer and the
Otfice of Co-op Education. Students may
apl o participate in the alternating or pur-
aliel programs:

» Alternating Co-op (full time)
Students allernate semesters of full-time
co-op emplovment. Students work a
full semiesier (all or spring )y and retumn
iy Polytechnic the next semester 1o con-
tinue thetr courses. Students who have
a full-time co-op position and are ot
attending classex do not pay wition fees
[or that semester.

s Parallel Co-op (part time)
Students work on a part-time basis
{(15=-20 hours a week) while they are
enrolied full-time in classes. Nofee.

At the end of each co-op assignment. stu-
dents complete an evaluation provided by
the Othice of Co-op Education. Their co-
op assignment is recorded on their tran-
seript and is graded on o passflail basis,

A student may participate in the pro-
gram {or up (o seven work periods or
semesters and may require 4 five-vear
undergraduate program. depending on the
number of semesters spent working. Each
co-op student destens n co-op work-study
prograni with the heip of an acadenic
adviser. Eligible students begin the pro-
gram in their sophomore yewr. Graduate
students are not ehgible for the Co-op
Program.

Companies select students based on
their enaployment needs. and the process
is competttive. Co-op students are given
work directly related o thew coreer goals
and level of academic experience. Co-op
students are paid salaries based on their
experience and academic level.

ELIGIBILITY

Before applving for the inihal co-op work
assigmnent. students must:

*  Beenrolied as o full-time undergrduate

+ Complete two full-time semesters o
Polyiechnic

+  Achicve and maintain a 2.5 GPA

»  Have sophomore status (284 credits)
with no course deliciencies

« Complete at feast one technical course
in their myjor as determined by their
academic departiment

«  Successtully complete CP 101 Career
Developiment Seminar

»  Obtain adviser approval tor program
participation (work-study plan signed by
adviserd

Transier Students are reguired ke

» Complete vne semester of Tuli-time
study af Polytechaic before begimning
their first work period

+  Successtully complete CP 101 Career
Development Semisnar

+  Achiove a 2.5 GPA al Polviechmie

+  Obiain departinestal approsval for pro-
eram participation (work-stody plan
sizhed by adviser)

CO-OP SEMINARS

CP 101 Career Development Seminar
prepares students fo enter into profes-
sional environments and 18 o prereguisite
o participatiag in @ work experienca
sequence.

CP I covers self assessment. résuind-
wriling. interviewing. company network-
ing and other topies that foster students’
suecessful adjustment in the workplace,
Students may alser have an opportunity to
micet co-op cmployvers and other co-op
students.

Students entering work assignments
afier sophomore year can complete up o
seven ficld experience courses, CP 24
through CP 501, Types, complexitics and
challenges of field assignments vary
depending on the student’s academic
preparation. ability and interest. The mi-
tial Neld experience {CP 2013 usually
serves as an introduction (o the technical
work envivonment. Stadents are assigned
work unader supervisors. who wre usually
sentor staft professionals. As siudents
progress through subsequent Nield assien-
ments. more complex tasks and duties are
added.
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COOPERATIVE EDUCATION PROGRAM

COURSES

CP 101 Cooperative Education
Seminar | LONC
CP 201 First Co-op Field Experience

O:0:NC
Prerequisite: CF 10} and departmentad
approval.

CP 202 Second Co-op Field
Expericnce 0:0:NC
Prerequisite: CP 201 and departmenal
apprroval.

CP 301 Third Co-op Field Experience

0:0:NC
Prevequisite: CP 202 und departmental
approval.
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CP 302 Fourth Co-op Field
Experience 0:0:NC
Prerequisite: CP 301 and departmental
approval.

CP 401 Fifth Co-op Field Experience

0:0:NC
Prereguisite: CP 302 and departmental
approval.

CP 402 Sixth Co-op Field Experience

0:0:NC
Prerequisite: CP 401 and departmental
approvil.

CP 501 Seventh Co-op Field
Experience 0:0:NC
Prerequisite; CP 402 and departmental
approval,

Grades of P (pass) or F {fai) are recorded
upon completion of each course. Courses
will not be computed in the GPA. These
grades are based upon final repors and
work evaluations written by students and
evaluations submitted by supervisors.

STAFF
BROOKLYN CAMPUS

Raina M. Ranaghan, Director
MS, Coliege of New Rochelle

Robin Ponselle, Assistant Director
MS, Long Island University

Michele Galella, Cooperative Education
Coordinator

MS, Long Istand University

Dorothy Adams, Executive Scholars
Coordinator

MS., Polytechnic University

JoAnne Davis, Administrative Aide

LONG ISLAND CAMPUS

Raina M. Ranaghan, Director
MS, College of New Rochelle

Martina Higgins, Career Counselor

Dina Kennedy, Administrative Assistant



THE DAVID PACKARD CENTER FOR
TECHNOLOGY AND EDUCATIONAL ALLIANCES

Executive Direcror: Noel N, Knficher

Created in 1996, the David Packard Center

for Technology and Educational Alliances

develops oppostunities connecting

Polytechnic with educational. business and

community organizations to enhance and

disseminate information on clectronically
mediated learning. and to encourage
advanced studies in mathematics, science
and technology.

The center seeks to:

» Ensure equity of availahility, opportunity
and access for women and underrepie-
sented minorities in the use of compui-
ers and information-age technology in
the study of mathematics and science

+ Build alliances of stakeholders, enabling
information-age technology to impact
the learning process and social, eco-
nomic and educational institutions

+ Serve as aresource for the professional
development of teachers to enhance
learning in science, mathematics and
technology

+ LCtilize technology as a tool to assist
learmng, and disseminate what people
discover through puhlications, muiti-
media communications, symposia and
lectures

COLLEGE AND UNIVERSITY
ALLIANCES

Through the Knowledge Workers
Educational Alliance. a consortium of six
colleges and universities. students at par-
ticipating liberal arts institutions prepare to
become knowledge workers, well versed in
technology and well rounded by a tradi-
tional liberal arts education. As upper-
classmen, undergraduate students study in
“hridge courses™ in technical areas and
then continue as graduate students at
Polytechnic. At the end of five years. these
students are armed with two degrees: a
bachelor's degree from their original college

and a4 master’s from Polytechnic. They are
quatified for specialized jobs that require
sophisticated technical knowledge.
Programs currently offered for a master’s
degree include computer science and man-
agement, with more disciplines to be added.

SECONDARY SCHOOL
ALLIANCES

The Packard Center serves to extend the
University's commitment i pre-college
students by providing a contact point for
learning initiatives. Polytechnic students
and staff scrve as mentors, interns and
instructors, [n addition, high school teach-
ers form alliances with Polytechnic fac-
uity, and professional development
programs yield long-term advantages for
high school and college learners,

The Packard Center hosts a variety of
activitics on campus that aliow high school
students to parlicipate in scientific research
competitions and exhibitions, meet noted
scientists and engineers and attend acade-
mic symposia. Among these programs and
events are the Principal’s Scholars Dinner—
Symposia; the Future City Regional
Competition: the New York City
Science/Technology Forum; the New York
City FIRST! Competition, regional division
of a national robotics and design competi-
tion for high school students; and the New
York City Mathematics, Science and
Technology Fair, which qualifies students
for the International Scicnce and
Engineering Fair.

High school teachers attend specially
designed workshops, courses and confer-
ences at Polytechnic to learn how to use
information-age technelogy in their class-
rooms. A companion program seeks to
develop varicd teaching strategies in science
and mathematics that emphasize hands-on
learning experiences.

COMMUNITY ALLIANCES

Through Polytechnic’s atliance with United
Neighborhood Houses Inc.. the University
works with New York City's vartous set-
tlement houses, serving economically dis-
advantaged populations, to introduce young
people to new communications technolo-
gics. Select Polytechnic students receive
paid internships to serve in settlement
houses and work with children, giving them
access to the Internet and e-mail, develop-
ing their research and writing skills and
helping them cxplore their college and
career choices.

The University also works closely with
Brooklyn Technical High School to help the
high school modernize its engineering cur-
riculum and adept Polytechnic’s unique
Introduction to Engineering course to 4
high school instruction program. The pro-
gram, called the Brooklyn-Technical
Education Parinership, is funded by a grant
trom Lucent Technologies and is overseen
by the Packard Center, in association with
the high school’s alumni organization.

STAFF
Noel N. Kriftcher, Co-Executive Dircctor
EdD, Hofstra University

Ana Martinez, Co-Director, New York
City FIRST!
MPhii, New York University

Everton Barreit, Coordinator, Special
Events

MS. New York University

Zaina Mohammed, Adminisirative
Coordinator
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HIGHER EDUCATION
OPPORTUNITY PROGRAM (HEOP)

Divector: Teresing Tam

The Higher Education Opportunity
Program (HEOP) is a New York State-
funded program. Tt provides broad and var-
ied educational instruction to capable
students who. due to limited academic and
financial resourees, might otherwise not
have the opportumty to attend Polytechnie.
HEQP gives students academic support.
counseling and financial aid. HEOP goal
i 10 retain and graduate students for careers
in engineering and technology, arcas that
are traditionally underrepresented, as well
us the liberal studies.

ADMISSION AND
APPLICATION PROCEDURES

To gualify tor HEOP. students must live in
New York State and demonstrate both aca-
demic and cconomic needs. Students must
complete o regular application for admis-
sion nto Polytechnic and indicate on the
torm their interest in HEOP. Aar adms-
sions counselor may also reter students to
HEGP. Beonomic eligibility is determined
on the basis of income guidelines issued by
the New York State Education Departiment.

Because SAT scores may not thoroughly
refleet students’ potential for success At
Pebytechme, a personal internview 1s reguired
once economie eligibility is established.
Duriing the interview. a counselor will dis-
cuss with applicants their academic
strengths and backgroond and explain whi
o expect at Polytechnic. In addition. siu-
dents must take o math skills assessmient
18k,

HEOP students come from the public
and private high schools in New York City
and Long fsland. To learn more about
HEQP, students should ealt 718/26(3-337()
or visit www polyv.edu/heop.
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TRANSFERS

Students transferring to Polytechnic and
wishing to enroll in HEOP must have been
in a similar program (HEOP. EOP. SEEK.
cle. ) at their previous school. Appheants
must complete the regular transler apph-
cation, obtained from the Office of
Admissions. Transfer applicants are
reviewed based on individual circum-
stances, reasons for transferring and pro-
gram-space availability. The HEOP
director reviews the college transcript(s)
and recommendations from counselors or
professors before sending a recomimen-
dation 1o the Office of Admissions.

ACADEMIC SUPPORT
SERVICES

HEOP provides the following academic

SUPPOTL SeFVICes!

= A pre-freshimen sunmimer program, com-
prising courses in Study Skills, pre-
caleulus, chemistry. physics and
reading/uriting

* Examn review sessions

« Individual and group titoring sessions

»  University majorfearecr assessiment

COUNSELING

HEOP offers students one-on-one personial,
acadermie. financial and coreer counseling.
Students attend group and individual coun-
seling sessions 1o help them adjust 1o col-
lege life. and receive continued support
throughout their time at Polviechnic.

FINANCIAL AID

HEQP covers a sigmficant portien ot eli-
gible students” educational expenses. 1tis
important that students complete, carly on,
a Free Application for Student Aid
(FAFS Ay and a Tuition Assistance Program
{TAPy application to enable the University
to determine their financial need. They are
also required to supplement their financial
aid packages with mirtimal student loans,

COURSES

CM 000 Pre-College Chemistry
6:0-NC
Covers Mole concept and stoichiometry,
gaseous moelecular behavior and gas law
equiltbrium and Le Chatelier’s principle.

HE 0060 Study Skills 2:NC
Examines students” expectations and sur-
vival skills, note-taking and textbook use
and goals and career objectives.

MA 000 Pre-College Math G:0:NC
Reviews trigonometry, guadratic and
absolute value guestions and incqualities,
tmits and differentiation of both alge-
braic and trgonometric functions.

PH 000 Pre-College Physics 6./ NC
Covers one-dimiensional motion. vectors.
two-dimensionad motion, Newton's Foree
Laws, work and encrey, momentum, roti-
tions and static equilibrivm.

STAFF

Teresina Tam. Dhirector
MS. Willrid Laurier University

Jacqueline Bell. Associale Director
MS. State University of New York at
Albany

Tara Fitzgerald, Counsclor
BS, Colleec of Staten 1stand

Bonnie Harper, Admministrative Aide



PHYSICAL EDUCATION

Director: Maureen Brazicl

The Office of Physical Education and
Athletics offers a wide range of physical

activitics for the besefit and enjoyment of

the student body. Whether students belong
to a varsity team, work out in the Fitness
Center or participaie in a class or Intra-
miural event., they should consider the activ-
ity part of their Polytechnic education.
Sports teach students to work in tewms,
make decisions. vespeet peers and solve
problems under stress. Physical activity
and strength training are abso necessary for
good health. The more physicaily fit stu-
dents are, the hetter they cope with the
pressures and stress of college life,

Through spens, students kave fun. muke
friends. improve their self image and retain
long-lasting memuorics. such as shooting the
final ball In overtime during a baskethall
game and winning the championship, mak-
ing a fantastic ptuy in the outfield or hench
pressing the winning lift in 4 fitness com-
petition. All Polytechnic students are
encouraged to engage in some soit of phys-
ical activity on campus.

PHILOSOPHY OF ATHLETICS

As an NCAA Division T institation.
Polytechnic University places the highest
priority on the quality of the overall edu-
cational expericnce and success of cach
scholur-athlete. The Physical Education
and Athletics Progrant's goal is to pro-
duce and support the leaders of tomor-
row by establishing and maintaining an
environment that values culwral diversity
and gender equality among athletes and the
athletic staff.

Polytechnic believes that athletiex is a
vital part of siudents” education, although
their academic progran: has top priority.
As a Division T institution, Polytechnic
does not award athletically related tinan-
cial m1d to any students,

AND ATHLETICS

Student athletes, coaches and athletic
staff are encouraged always to exhibit
sood sportsmanship. respect. fairness and
honesty towards cach other and thew com-
petitors. The University seeks to develop
cach athlete as a leader and believes that
participation in athletics teaches the above
and continues the student’s development
as a well-rounded. competent individual,

Maximum participation in athletics is
encouraged and the prograin olfers o var-
ety of opportunities tn Varsity, Club and
Intramural Sports. Polytechaic supports
students it their efforts to reach high lev-
els of performance by providing adequate
facilities and compeient coaching and
seeks to ensure that each student’s uth-
fetic expericnee is a positive one.

The athletie program at Polviechnic
offers students an arca of personal growth
they will need o be suceesstul once they
graduaie. Athietics teaches teamwork and
self-control and improves inentat and phys-
ical condition. The program works to
instill students” respeet for themselves
and thetr opponents ws well as have them
experience the great feeling of winning and
be able to dewd with Tosing. which makes
them stronger as people in the fong run.

The University proudly looks to Hs
scholar-athletes as rofe models and expects
their behavior. both on and off the
courtfficld. to hring honor 1o themselves
anch 1o Polyviechnic, While the University's
aoul is for cvery student athlete 1o fecel
successfud, it v 1 not compromise the
school’s mission. v, .t or spinit in the
pursuit of winning.

INTERCOLLEGIATE ATHLETICS

Polviechnic is a memher of the NCAA
{National Collezmate Athletic Associstion),
ECAC (Eastern Collegiaie Athletic
Conference), NECVA (North Eastern
Collegiate Volleyball Assoctation). the
Hudson Valley Conference and the USII
{United States Judo Inc.y. The University
f1clds the following men’s teanis: basketbail.
busebatl. soccer, volleyball, tennis judo.
eross country and indoor and cutdoor track.
Women's teams include basketball, vol-
ieybail, judo, cross country. softbali, wnms
und indoor and outdoor track.

All full-time undergraduate students
who are in good academic standing and
meet the NCAA cligibility requurements for
tewn membership are encouraged to pat-
ticipate and win their varsity letter.

INTRAMURALS

Intramurat sports enjay substantial success
at Polyiechnie. All undergraduate and
gradunte students are ehigible for compe-
tition in basketball, soceer, ilag footbadl,
handball. volleyball, the 3.2-mile run and
table tennis. New sports are offered if
there is sutficient interest.
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PHYSICAL EDUCATION AND ATHLETICS

COURSES

PE [05A Martial Arts—Judo/Beginner
and Advanced

All aspects of Sport Judo from beginner o
advanced. Conditioning. driils, mat work,
standing technigues and contest rules. Class
is ottered for recreation or o train for com-
petitions in local tournaments. Students are
encouraged to fest and advance rank.

PE 105B Martial Arts—Tae Kwon
Do/Beginner and Advanced

Tuught as a traditional inartal art. Lessons
include patterns. basic striking and block-
ing techniques, calisthenics. hight sparring,
seht-detense reicases and throws, Students
are encouraged 1o test and advance rank.

PE 106 Aerobics

Basic aerobic steps and conditioning to
riuste, Class consists of warni-up, stretch-
ing and low inpact gerchics. Floor exercises
focus on stomach. legs and huttocks mus-
cies. Strengthening exercises with light
weights.

LOCATIONS

BROOKLYN CAMPLS

Fitness Center. Located in basement of
Goldsmith Student Activities Union/
Wunsch Hall. A variety of exercise equip-
ment is available with extended hours of
operation to accommuodate student sched-
ules. Equipment includes treadmills, step-
pers, bikes and rowing machines for
cardiovascular work. Strength equipment
includes both single and dual weight
machines and free weights. including bar-
bells and dumbbeils.

Brooklyn Friends Gym: Located at 375
Pearl Strect {one block from campus). Two
gyms are available for reereation in the
evenings. Monday—Thursday from 7-1GPM.

LONG ISLAND CAMPLS
Gymnasium on campus, with fitness cen-
ter and game room.

STAFF

Maureen Braziel, Director of Physical
Education and Athletics
MS, Hunter College

Everton Barrett, Intramural Director

Jean Sporrer, Women's Athletic
Recruiter

John Stalze, Sports Information
Director

VARSITY COACHING STAFF
Laddy Baldwin, Men’s Basketbal!

Everton Barrett, Men's and Women's
Track

James Barrett, Women's Softball

Maureen Braziel, Men's and Women’s
Judo

Klavdia Kreip, Women's Volleyball
Rocco Morelli, Men’s Soccer

David Mugglin, Women's Basketball
Roger Perez, Men's Buasehall

Steve Wen, Men’s Tenms

James Zeng, Men's Volteyball
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THE CORPORATION

Chairman

Deputy Chairman

Stewart G. Nagler, Vice Chairman & CFO, MetLife

R. William Murray, Chairman (retired), Philip Morris Cos.

¥ice Chairman

Clifford H. Goldsmith, Principal, The Prendel Company

Vice Chairman
Henry J. Singet, President, Reg-Nis LLC

Secretary/Treasurer

Michael R. Corey, Managing Director (retired), J. P Morgan Investment Management nc.

Immediate Past Chair

Arnhur C. Martinez, Chairman & CEQ (retired), Sears, Roebuck & Co.

Chairman Emeritus and Lifetime Trustee

Joseph J. Jacobs, Chairman of the Board, Jacobs Engineering Group Inc.

TRUSTEES

Satish C. Agrawal, President & CEQ,
BizShati Inc.

Franktin H. Blecher, Executive Director
{retired), Technical Information Systems
Division, AT&T Bell Labs

Ussula M. Burns, Serior Vice President,
Corporate Strategic Services, Xerox Corp.
David C. Chang, President. Polytechnic
University

Paul A. Crotty, Group President, New
York and Connecticut, Verizon
Cemmunications

Robert D. Dalzicl, Vice President
fretired), AT&T Global Nehsorks

David Dibner, President, The Dibrer
Fund

Heman Fialkov, Partner, Newlight
Management LLC

Richard W. Foxen, Senior Vice President
{retired), Rockweell Internutional Corp.
Rachelle Friedman, President, J&R Music
& Computer World

William L. Friend, Chairman, University
of California President’s Council on the
National Laboratories

Peter A. Georgescu, Chairman Emeritus,
Young & Rubicam Inc.

Leila Heckman, Managing Dirvector,
Clobal Asset Allocation Research,
Scfomon Smith Barney

Herbert L. Henkel, Chetirmnan, President
& CEQ, Ingersoll-Rand Company
Michacl Hora, Vice President (retired),
A. T Kearnev

Edward A. Kangas, Chairmun & CEO

{retived ), Consultant to the Firm, Deloitie
Touche Tohmatsy
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Jettrey H. Lynford, Chairman, Wellsford
Real Properties Inc.

Hans Mark, Chancellor (retired), John J.
McKena Centennial Energy Chair in
Engineering, University of Texas at Austin
Craig G. Matthews, Vice Chairman &
COO, KeySpan Energy Inc.

William C. W. Mow, Chairman {retired),
Bugle Boy Industries Inc.

Tsuneo Nakahara, Executive Advisor to
the Chairman, Sumitomo Electric
Industries L1d,

Rebert Prieto, Chairman, Parsons
Brinckerhoff Inc.

John G. Puente, Chairman, VirtuatCom Inc.
Steven M. Rittvo, President, Urban
Svsrems Associates Inc.

John P. Schaefer, President, Research
Corporation; Chairman, Research
Carporation Technologies Inc.

Leonard J. Shustek, Principal, VenCraft LLC

Casimir Skrzypczak, Senior Vice
President & General Manager, Cusiomer
Advocucy Professional & Service
Provider Services, Cisco Systems Ing.
Paul Soros, Private Investor, Paul Soros
Investrments

Won Bong Sull, Chairman & CEO. TS
Corporation

Jerome Swariz, Chairman, Symbol
Technaologies Inc.

Robert H. C. Tsao, Chairman, United
Microelectronics Corp.

Harry C. Wechsler, President, Boston
Systernatics Inc.

Donald N Weisstuch, Senior Vice

Fresident (retired), Transponation,
Sverdrup Corp.

ADVISORY TRUSTEES
Donald M. Alstadt, Chairmun Emeritus,
Lord Corp.

Henry L. Bachman, Director (retired),
Technical Marketing, Advanced Systems,
BAE Systems

Edward T. Barron, EAB Enterprises
Vincent A. Calarco, Chairman, President
& CEQ, Cramnpton Corporation

Ralph W. Casazzone, President, First
Nationai Qil Brokers

Donald M. Cox, Director {retired}, Exxon
Corp.

Dick Eden, President & CEO, Intra
Computer Inc.

Fred Heinzelman Jr., President, Fred
Heinzelman & Sons

Linda K. Jacobs, President, Middle East
Tech. Assistance

Eugene Kleiner, Consulting Pariner,
Kleiner Perkins Caufield & Byers
Richard Laster, Management Consultant
Charles Strang, Chairman & CEQ
{retived), Director, Outboard Marine Corp.
Jerry M. Sudarsky, Chairman, Alexandria
Real Estate Eguities

Steven J. Wallach, Vice President,
Technology, Chiaro Networks

TRUSTEES EMERITI

William F. May, President, Stutue of
Liberty/Eilis Island Foundation Inc.

John 8. Mayo, President Emeritus, Lucent
Technologies

George L. Wilcox, Vice Chairman
{retired), Westinghouse Electric



THE ADMINISTRATION

ADMINISTRATIVE OFFICERS

David C. Chang, Phl}

George Bugliarello, S¢D

Ivan 1. Frisch, PhD
Evecutive Vice President and Provost
Ellen F. Hartigan, MA
Vice Presidemt, Student Affairs
William R. McShane, PhD, PE
Vice President and Dean of Eugineering and Applied Sciences
Gregory . Smith, MPhil
Viee President, Finance and Administiation

Richard S. Thorsen, PhD
Vice President, Development and University Relations

OFFICE OF THE PROVOST
Ivan T. Frisch, PhD
Exvecutive Vice President and Provost

Noel N. Kriftcher, EdD
Executive Directen; David Packard Center for
Technology and Educationat Alliances

Valerie Ribaudo
Director. Acaderniic Administration

OFFICE OF THE DEAN

William R. McShane. PhD
Vice President and Dean, Engineering and Applied
Sciences

Nancy M. Tooney. PhD

Associate Dean, Engineering und Applied Sciences
David Doucette, Phid

Associate Dean, Long Istand Campus

Deborah Cassetia, MPhil

Directon, Assessment

LaVerne M. Clark, MS

Director of Operations, Westchester Graduate Center
Haang Fung, MS

Director, Academic Success

Nicole M. Peck, BS

Directon, Special Services

Teresina Tam, MS
Divector, Higher Education Opportunity Program (FHEQP)

Roger P. Roess, PhD
Special Assistant to the Dean for Academic Assessment

Jose Ulerio, MS
Depury Divector, Research Operations

ACADEMIC DEPARTMENTS
Kalte M. Levon, Phi), Head
Chemical Engineering, Chemistry and Muterials Science
Fletcher H. Griftis, PhDD, Head

Civil Engineering

Stuart Steele, PhD, Head

Computer and Information Science
David Goodman, PhD, Head
Flectrical and Computer Engineering
Harold Sjursen, PhD, Heud
Humanities and Social Sciences

Lorcan M. Folan, PhD, Head
Introductory Design and Science

Mel Horwiich, PhD, Chair
Managemnent

Erwin Lutwak, PhD, Head
Mathematics

Said Nourbakhsh, PhD, Head
Mechanical, Aerospace and Manufacturing Engineering

285



THE ADMINISTRATION

ACADEMIC RESEARCH CENTERS

Shivendra Panwar, PhD. Direcior

Center for Advanced Technology in Teleconmmunications
{CATT)

Fletcher H. Gnitfis, PhD. Director

Ceirter for Consoructiom Management Technology (CCMT)
Frederick Novomestky, PhD. Exccutive Director
Cemter for Finanee and Technology (CFT)

Mel Horwatch, PhD. Director

Insiitiee jor Technology and Enterprise (ITE)

Arnost Reiser, PhD. Director

fastitute of Imaging Sciences (115}

Richurd A. Gross, PhD. Director

NSE Indusery/University Cooperative Research Center
Jor Biocettalvsis and Bioprocessing of Macromolecules
(NSF-BRM)

Kalle M. Levon. PhD. Director

Polviner Researclt Institate (PRI)

John Faleocchio. PhD, Birector

Trausportation Researeh Tistinure (TRI)

Nan Juran. PhD. Executive Director

Urbeny Infrastructure Institite (U}

Henry Bertoni, PhD. Director
Weber Wireless Research Institnie (W-RI}

DEVELOPMENT AND UNIVERSITY RELATIHONS

Richard S. Thorsen, PhD>
Vice President. Development and University Relations

Thomas Daly. MS

Divectar, Development

Stuart 13im, BS

Executive Divectay, Compnutications and External Affairs
Donaid N. Ivanet? ir.. BEA

Directorn, Altmai Relations

Colieen Jansen, PhD

BDivector, Major Gifis

Mahnaz Karim. BA

Director, Development Inforndion

John F Kelly, MA

Bivecton, Media Relations und Campaign Comprpnications
Michelle Kerr, BA

Direcior, Conunurtications

Michael Mainiere, MEJ

Director, Institutionad Research

Mary Ann Scatia. MA

Director, Cultwral cid Commumine Eventy

Therese E. Tilleit. BA

Directon. Editovial Services and Special Projects

FINANCE AND ADMINISTRATION

Greg Smith, MPhil
Vice Presidemt, Finance and Administration

Dennis Dintino. MA
Director, Information Svstems
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Susan Karavolas, BS

Dirvecton, Human Resonrces
Peter Katz, BA

Divector, Budget

MarvAnne Langbart, MBA
Divector, Stident Accounts

June MoeGrisken. MBA
Controfler

Kevin Q' Rourke. MS

Divector, Facifities Management
Mary Pollard

Muanager, Maitroom und Printing Services

STUDENT AFFAIRS

Ellen F. Hartigan. MA
Vice President, Student Affuirs

Muaurcen Brazicl. MS

Divecton, Athletics

Michuoel Gendel. MA

International Student/Scholars Adviser

Beverly Johnson. BA

Executive Director, PROJSE Foxn Board

Directon, Ceater for Youth in Engineering and Science
(YES Center)

Johi Steven Kerge, MS

Dean, University Admissions: Assistant Vice Presidend.
New Stident Enrollment and New Technologies
Veronica Lukas, MBA

Assistant Vice President. Student Affairs: Directorn
Financial Aid

Cheryl A. McNear, BS

Director, Student Development

Raina M. Ranaghan. MS

Divector, Career Services/Cooperative Education

Ted Witryk, BS

University Registrar

OFFICERS OF THE POILYTECHNIC ALUMNI
(2001-2002)

Dick Lden "73
President

Hermann Viets 65
Lxecutive Vice Presidenr
Stephen Garone "73

Vice President

James I Qussani Jr 777
Secretary

George Likourezos "92
Treasurer



THE FACULTY

Abe, Akihiro, Rescarch Professor of Chemistry

PhID, Polytechnic University

Armold, Stephen, Thonas Pots Professor of Physies,
University Professor of Physics

PhI>, City University of New York

Aronov, Boris, Associate Professor of Compuler Seience
PhDD. New York University

Assmus, Alexi, Assistant Professor of History of Scienee and
Technology

PhD>, Harvard University

Bain, Jonathan, Assistant Professor of Philosophy of Scienee
PhID, University of Pittsburgh

Balaban, Philip, Research Professor of Electrical and
Computer Engincering

PhD. Polytechnic Universily

Ball, Keith, Professor of Mathenmatics

PhD. Cambridge University

Bentson, Jamwes, Industry Professor of Mechanical and
Acrospace Engineering

PhD. Polytechnic University

Berson, Yair, Assistant Professor of Management

PhID. State University of New York at Binghamton

Bertoni, Henry L., Professor ol Eleetrical and Computer
Engineering. Director of Weher Wircless Rescarch Institute
Ph1. Polytechnic University

Blais, Joline L., Assistant Protessor of Technical and
Professional Communications

Phl2, University of Pennsylvania

Blecherman, Barry 8., Assistant Professor of Management,
Academic Director ol MSM Degree Program

PhI2, Wharton School. University of Pennsylvania
Boorstyn, Robert R., Professor of Electncal and Computer
Engincering

PhDD. Polylechnic University

Boukli-Hacene, Mokbtar, Industry Associate Professor of
Electrical and Computer Engineering

PhI3. Polytechnic University

Brinnimann, Hervé, Assistant Professor of Computer Science
PhD2, Princeton University

Bugliarello, George, University Professor. Chancellor

Seld, Massachusetts Institute of Technology

Cassara, Frank A., Professor of Clectrical und Computer
Eogineering

PhD, Polytechnic University

Chang, David C., Professor of Electrical and Computer
Engineering. University President

PhDD, Harvard University

Chao, H. Jonathan, Professor of Electrical and Computer
Engineering

Ph1. Ohio State University

Chen, Wenxiong, Instructor of Mathenwtios

PhIY, [nstitute of Math, Academia Stnica (China)

Chesla, Elizabeth, Lecturer of English, Coordinator of
Technical and Professional Communication Program

MA, Columbia University

Chiang, Yi-Jen, Assistunt Professor of Computer Science
PhI>. Brown University

Choe, Wothee, Proflessor of English

Ph). City University ot New York

Christodoulow, Symeon, Assistant Prolessor of Civil
LEngineering

PhiD. Columbia University

Chudnovsky, David V., Distinguished Industry Professor of
Muathematics

PhD. Institute of Mathematics, Ukraintan Academy ol Science
Chudnovsky, Gregory V., Distinguished [ndustry Professor of
Muthematics

PhB. [nstitute of Matheniatics. Ukrainian Academy of Science
Cormick, Jonathan, Instructor of Mathemuatics

PhD. Norhem tlinois University

Cowman, Mary K., Associale Protessor of Biochemistry
Phl). Case Western Reserve University

Czarkowski, Dariosz, Assisiunt Professor ot Electrical and
Computer Engineering

PhIY, University of Florida

Das, Nirod K., Associate Professor of Electrical and Computer
Engineering

PhI, University of Massachuscus

Davis, Alan R., Industry Associate Professor of Computer
Science

PhD. Polylechnic University

Debroy, Partha P., Instructor of Physics

PhIY. Carnegie Mellon University

Dedis, Alex, Associate Professor of Computer Science

Phl). University of Maryland st College Park

DiBartolo, 8. John, Lecturer of Physics

PhID, University of Virginia

Dolins, Francine L., Assistunt Professor of Psychology

PhD. University of Stirling {Scotland)

Doucette, David R., Industry Prolessor ol Computer Science.
Associate Dean ot the Tong Island Campus

Phid. Polytechnie University

LEdwards, Alph, Instructor of English

MAL Hunter College
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Eisenberg, Anne, Professor of Humanities and
Communications

PhI3, New York Unnversity

Epstein, Jerome 8., Instructor of Mathematics

PhD, New York Unisersity

Erkip, Flza, Assistant Professor of Electrical and Computer
LEagincering

PhID. Stanford University

Falcocchio, John C., PE. Protessor of Transportation Planning
and Lngincering. Executive Director of Transportation Rescarch
Institwee and Urban [nteltigent Transportution Systems Center
PhD, Polytechnic University

Feddersen, Ronald E., Lecturer in Computer Seience

MS. Polytechnic Umversity

Feroli, Teresa. Assistunt Professor of English

PhD. Cormwll University

Flynn, Robert J.. Industry Professor of Computer Science
PhD, Polvtechnic University

Folan, Lorcan M., Associate Protessor of Physies. Head of
Department of Introductory Design and Science

PhDD. Polytechnic University

Frankl, Phyllis G., Professor of Computer Science

PhI, New York University

Frisch, Ivan T., Professor of Electrical and Computer
Enginecring and Compuier Science. Executive Vice President
and Provost, Director of Long Istand Graduate Center for
Professional Studiey

PRI, Columbia Umversity

Galiagher, Evan, Instructor of Computer Science

MS. New York University

Gallagher, Jean, Associate Professor of English

PhD, City University of New York Graduate Center

(Garetz, Bruce A, Professor of Physical Chemistry

PhiX. Massachusetts [nstituie of Technology

Georgl, Gunter W., PE. Industry Professor of Engineering and
Computer Science

MS. Cotuinbia University

Ghandehari, Masoud, Assistant Professor of Civil Engineering
Phl2, Northwestern University

Goodman, David ., Professor of Elecirical and Contpulter
Engineering. Head of Depanment of Electricat and Computer
Engineering

PhD, Impenal College, University of London {England)
Green, Mark M., Professor of Orgaaic Chemistry

Phi). Princeton University

Grieco, Linda Anne, Indusiry Associate Professor of
Computer Science

PhD. Rutgers University

Griffis, Fletcher H., PL. Professor of Civil Engincering,
Head of Department of Civil Engincering. Director of Center
for Construction Management Technology

PhD, Oklahoma State University

(sruss, Richard A, Hermun [ Mark Protessor of Polymer
Science, Director of NSIF Center on Biocatalysis and
Bioprocessing of Macromolecules

PhDD, Polytechnic University
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Hadimioglu, Haldun, Industry Associate Protessor of
Electrical Engineering and Computer Science

PhD, Polytechnic University

Hielscher, Andreas H., Research Professor of Electrical and
Computer Engineering

PhD. Rice University

Hellerstein, Lisa, Associate Professor of Computer Science
PhD, University of California at Berkeley

Hoover, Charles W. Jr., Distinguished Industry Professor of
Manufacturing Engineering

PhD. Yale University

Horwitch, Mel, Professor of Management, Chair of
Department of Management, Director of Institute for
Technology and Enterprise, Co-Director of Executive
Maunagement Master’s Programs

DBA, Harvard University

Iskander, Magued G., PE. Associate Professor of Civil
Engineering

PhD, University of Texas at Austin

Izmailov, Alexander F, Rescarch Assistant Professor of
Chemical Engineering

Ph3. Lebedev Physical Institute of Chemical Physics (Russia}
Jiang, Zhong-Ping, Assistant Professor of Electrical and
Computer Engineering

PhDD, Ecole des Mines de Paris {France)

Jones, Barry, Industry Associate Protessor of Electrical
Engineering and Computer Science

MS, Marist College

Juran, llan, Professor of Civil Engineering, Executive Director
of Urban Infrastructure Institute

PhD, DSc. University of Puris VI, Ecole Nationale des Ponts et
Chaussées (France}

Juretschke, Hellmut J. , Professor of Physics

PhDD, Harvard University

Kadik, Ahdethamid, Instructor of Mathematics

PhD, Polytechnic University

Kalkhoran, Iraj M., Associate Professor of Acrospace
Engineering

PhD, Universaty of Texas at Arlington

Kapila, Vikram, Assistant Professor of Mechanical
Engineering

PhD, Georgia Institute of Technology

Kaplan, David, Instructor of Phitosophy

PhD, Fordhan University

Karnaungh, Maurice, Research Professor of Computer Science
PhID. Yule University

Karri, Ramesh, Associate Professor of Electrical and
Comyputer Engineering

PhD, University of California at San Diego
Katz-Braunschweig, Daniel, Instructor of Computer Science
MS. Iona College

Kaufman, Harold G., Professor of Management.
Academic Director of Organizational Behavior Program,
Academic Director of MSM Extension in Israel

PhD. New York University



Khan, Eakalak, Assistant Professor of Environmental
Engineering

PhD, University of California at Los Angeles

Khorrami, Farshad, Professor of Electrical and Computer
Engineering

PhD, Ohic Statc University

King, Carolyn D., [nstructor of Mathematics

MA, New York University

Kostarelos, Kostantinos, Assistant Professor of Environmental
Engineering

PhD, University of Texas at Austin

Kozol, Lauren, Instructor of English

MA, City University of New York

Kriftcher, Noel N., Industry Professor ot Humanities, Director
of David Packurd Center for Technology and Educational
Alliances

EdD, Hofstra University

Kuiken, Kathryn, Associate Professor of Mathematics

PhB), Polytechnic University

Kumar, Sunil, Associate Professor of Mechanical Engineering
PhD, University of California at Berkeley

Kuo, Spencer P., Protessor of Electrical and Computer
Engineering and Electrophysics

PhD, Polytechnic University

Kwei, T. K., Research Professor of Polymer Chemistry

PhD, Polytechnic University

Landau, Gad M., Research Professor of Computer Science
Phi), Tel-Aviv University (Israel)

Lane, ¥, Hugo IV, Assistant Professor of History

PhD. University of Michigan

Leung, K. Ming, Professor of Physics and Computer Science
PhD, University of Wisconsin

Levon, Kalle M., Professor of Chemistry, Head of Department
of Chemical Engincering, Chemistry and Materials Science,
Dircctor of Polyiner Research Institute

DrAgr. University of Tokyo (Japan)

Lewin, Menachem, Research Professor of Polymer Science
and Engincering

PhD, Hebrew University (Isracl)

Lewis, James P., [nstructor of Humanities

MA. State University of New York at Stony Brook

Lieberman, Burton, Professor of Mathematics

PhD. New York University

Lin, Feng-Bao, PE, Associate Professor of Civil Engineering
PhD, Northwestern University

Linton, Jonathan D., Assistant Professor of Management
PhDD, New York University

Lobenberg, Michel P., Instructor of Mathematics

PhD, Coluinbia University

Lu, I-Tai, Professor of Electrical and Computer Engineering
PhD. Polytechnic University

Lutwak, Erwin, Professor of Mathematics, Head of
Department of Mathematics

PhD, Polytechnic University
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Maloof, Roula, Lecturer of Civil Engineering
PhD, Polytechnic University

Marks, Sylvia Kasey, Associate Professor of English
PhD. Princeton University

Martcheva, Maia, Instructor of Mathematics
PhD. Purdue University

Martucci, Charles P., Instructor of Chemistry
PhD, Columbia University

Matsuoka, Shiro, Research Professor for Polytechnic Research
Institute
PhD, Princeton University

McShane, William R., Professor of Mechanical and Systems
Engincering, Vice President and Dean of Engineering and
Applied Sciences

PhD, Polytechnic University

Memon, Nasir, Associate Professor of Computer Science
PhD. University of Nebraska

Mermelstein, David, Professor of Economics
PhD, Columbia University

Mijovic, Jovan, Professor of Chemical Engineering
PhD, University of Wisconsin at Madison

Mitler, Edward Y., Professor of Mathematics

PhD, Harvard University

Molof, Alan H., Associate Professor of Environmentai
Engineering

PhD, University of Michigan

Motzkin, Shirley M., Professor of Biclogy

PhD, New York University

Mugglin, David T., Instructor of Physics

PhD, Lehigh University

Mulcahy, E. David, Associate Professor of Anthropology
PhD, Univessity of Massachusetts

Naumovich, Gleb, Assistant Professor of Computer Science
PhD, University of Massachusetts at Amherst

Nourbakhsh, Said, Professor of Materials Science, Head of
Department of Mechanical, Aerospace and Manufacturing
Engineering

PhD, Leeds University {England)

Novomestky, Fredrick, Industry Associate Professor of
Management, Academic Director of Financial Enginecering
Program, Director of Center for Finance and Technology
PhD, Polytechnic University

Okamoto, Yoshiyvuki, Rescarch Professor of Organic and
Polymer Chemistry

PhD. Purdue University

Otugen, M. Yolkan, Associate Professor of Mechanical
Engineering

PhD. Drexel University

Overstreet, Jamahl W,, Instructor of Generai Engineering
MS, Polytechnic University

Pannaparayil, Thomas M., Industry Professor of Physics
PhID. Fordham University
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Panwar, Shivendra S., Associate Professor of Electrical and
Computer Engineering, Director of Center for Advanced
Technology in Telecommunications

PhD, University of Massachusetts

Parikh, Mihir, Assistant Professor of Management

PhD. Georgia State University

Pearce, Eli M., University Research Professor

PhI3, Polytechnic University

Petrucci, Sergio, Research Professor of Physical Chemistry
PhID, University of Rome (Italy)

Phillips, Donald 5., Lecturer of Psychology

BS, Polytechnic University

Pillai, S. Unnikrishna, Professor of Electrical and Computer
Engineering

PhD, University of Pennsylvania

Pollack, Myron 1., Instructor of Chemistry

PhD. Ixew York University

Prassas, Elena S., Associate Professor of Transportation
Engineering

PhD. Polytechnic University

Qian, Jinghua, Instructor of Mathematics

PhDD, Tufts University

Rao, Bharat P., Assistant Professor of Management

PhD. University of Georgia

Reiser, Arnost, Distinguished Rescarch Professor of Chemistry.
Director of Institute of linaging Sciences

Drlng, University of Prague (Czech Republic)

Roess, Roger P., Professor of Trunsportation Engineening,
Special Assistant to Dean for Academic Assessment

PhID, Polytechnic University

Rogers, Joel C. W,, Associate Professor of Mathematics
PhD, Massachusetis Institute of Technology

Roy, Dipak, PE, Professor of Environmental Engineering
PhD, University of [Hinois

Russo, Onofrie N., Instructor of General Engineering
BS, Polytechnic University

Saltman, Bethany, [_ecturer of English
MFA, Brooklyn Coliege

Scheiner, Lowell L., Associate Professor of Humanities and
Communications

MS, Columbia University, Graduate School of Journalism;
MA. Columbia University

Selesnick, Ivan W.,, Assistant Professor of Electrical and
Computer Engineering

PhD, Rice University

Shah, Chandni, Lecturer of Mathematics, Director of
Freshman Mathematics

PhD, University of Texas at Austin

Sheverev, Valery A, Industry Associate Professor of Physics.
Director of Physics Laboratory Program

PhD, Saint-Petershurg State University (Russia)

Shnidman, Yitzhak, Assistani Professor of Chemistry

PhI>, The Weizmanon Institute {Isracl)

it

Sibner, Lestey, Professor of Mathematics

PhD, New York University

Sjursen, Harold P., Industry Professor of Philosophy,

Head of Department of Humanities and Soctal Sciences,
Director of Center for History and Philosophy of Technology
and Social Studies

Ph>, New School for Social Research

Soffer, Jonathan, Assistant Professor of History

PhD, Columbia University

Steele, Stuart A, Industry Professor of Computer Science,
Head of Department of Computer and Information Science
PhDJ, Pennsylvania State University

Stancu, Alina, Instructor of Mathematics

PhD, University of Rochester

Sterling, John B., Lecturer of Computer Science
MS, New York University

Stiel, Leonard §., Associate Professor of Chemical Engineering
PhD. Northwestern University

Strauss, Fred }., Industry Associate Professor of Computer
Science

MS. Polytechnic University

Suel, Torsten, Assistant Professor of Computer Science
PhD, University of Texas

Sviedrys, Romualdas, Associate Professor of History of
Technology

PhD. Johns Hopkins University

Teng, Hualiang, Assistant Professor of Transportation
Engineering

PhD, Purdue University

Teraoka, Iwao, Associate Professor of Polymer Chemistry
PhD. University of Tokyo (Japan)

Thorsen, Richard S., Associate Professor of Mechanical
Engineering, Vice President of Development and University
Relations

PhID. New York University

Tooney, Nancy M., Associate Professor of Biochemistry,
Associate Dean of Engineering and Applied Sciences

PhD, Brandeis University

Tsifrinovich, Viadimir 1., Instructor of Physics

DSc, Academy of Science of the USSR

Turi, Edith, Rescarch Professor for Polymer Research Institute
PhD, Technical University of Budapest {Hungary)

Ulman, Abraham, Alstad:-Lord-Mark Professer of Chemistry
PhD, The Weizmann Institute {Israel}

Ulman, Hanna A., Instructor of Mathematics

MA, Tel-Aviv University {Israel)

¥Yan Slyke, Richard, Professor of Electrical Engineering and
Computer Science

PhD, University of California at Berkeley

Van Wagenen, Lindsey, Instructor of Mathematics

PhD, Columbia University

Veeraraghavan, Malathi, Associate Professor of Electricai and

Computer Engineering
PhD. Duke University



Voltz, Peter, Associate Professor of Electrical and Computer
Engineering

PhD, Polytechnic University

Vradis, George C., Associate Professor of Mechanical
Engineering

JD. Brooklyn Law School: PhD, Pelytechnic University
Wang, Xiaodong, Assistant Professor of Mechanical
Engineering

PhD. Muassachusetts Institute of Technology

Wang, Yao, Protessor of Electrical and Computer Engineering
PhD. University of Califorma at Santa Barbara

Weil, Edward D., Research Professor for Polymer Rescarch
Institute

PhD. University of lllinois

Wein, Joel, Associate Professor of Computer Science

PhD, Massachusetts Institute of Technology

Wener, Richard E., Associate Professor of Psychology
PhD, University of Illinois at Chicago

Whang, Sung H., Professor of Materials Science

DEngSc. Columbia University

Williams, Blair R., Industry Professor of Mechanical
Engineering. Director of Manutucturing and Industrial
Engineenng Programs

MBS, University of Chicago

Wolf, Edward L., Professor of Physics

PhD. Comell University

Wong, Edward K., Associate Professor of Computer Science
PhD. Purdue University
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Yang, Deane, Professor of Mathermatics
PhD. Harvard University

Yang, Yisong, Professor of Mathematics
PhDD. University of Massachusetts at Amherst

Zabar, Zivan, Professor of Elecirical and Computer
Engineering

ScD, Technion {Isracl)

Zauderer, Erich, Professor of Mathematics

PhD, New York University

Zhang, (zaoyong, Professor of Mathematics

PhD, Temple University

Ziegler, Edward N., Associate Professor of Chemnical
Engineering

PhD, Northwestern University

Ziv, Nina D., Industry Associate Professor of Management,
Co-Director of Executive Management Master's Programs
PhD, New York University

Zlatanova, Jordanka, Professor of Biology

PhD, DrSc, Bulgarian Academy of Sciences, Sofia
Zurawsky, Walter P., Associate Professor of Chemical
Engincering

PhD. University of Iilinois

91
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292

- BROOKLYN CAMPUS

By Subway from all Boroughs

A. C or F train to Jay St.-Borough Hali; or the 2, 3, 4 or 5 sub-
way 0 Borough Hail {walk to Fulton and make a left onto Jay}:
or the R or M to Lawrence St.

By Car from Manhattan
Take the FDR Drive 1o the Brooklyn Bridge, make the first left
after the bridge onto Tillary, and a right onto Jay St.

By Car from Quecens or the Bronx
Take the Brooklyn-Queens Expwy. to Tillary St. and then left onto
Jay St.

By Car [rom Staten island
Take the Verrazano Narrows Bridge to the Brooklyn-Queens
Expwy. to the Tillary St. exit. Make a left onto Jay St.

By Car from New Jersey

From the George Washington Bridge take the Harlem River Drive
1¢ the FDR Dnive or Holland Tunnel to Brooklyn Bridge. {Continue
as from Manhattan.)

By Train (rom Brooklyn or Long Island

Take the Long Island Raifroad to Flatbush Ave. Then take a taxi
or bus #B867 to MetroTech on Jay St., or the R or M subway to
Lawrence St. It’s about 2 one-mile walk from the LIRR station:
£¢ to the Fulton Mall and make a left, then a right onto Jay St.

By Car [rom Brooklyn or Long Island
Tuke Brookiyn-Queens Expwy. to the Tillary St exit. Ge left
onto Jay St.

By Car [rom Westchester

Take the Major Deegan or Cross Bronx Expwy. to FDR Drive to
Brooklyn Bridge or the Triborough, Whitestone or Throgs Neck
Bridge to Brooklyn-Queens Expwy. to Tillary St. From there
take a left onto Jay St.

PUBLIC PARKING is available at the Marriott on Jay St.,
across from Polytechnic,
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LONG ISLAND CAMPUS AT FARMINGDALE
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From New York City
By Train—Take the Long Island Rail Road (LIRR) to the
Amityville station—taxi or buses available.

By Car—Take the Long Istand Expressway to Exit 49S. Go south
on Route [10 four miles to campus on left. Or, Northern State
Parkway to Exit 405 then south on Route 110 for five miles to cam-
pus on left. You can also take Southern State Parkway to Exit 32N,
then north on Route 110 for one niile; campus is on the right,

From New Jersey
By Train—Penn Central, or Commuter Lines to Penn Station, the
LIRR. as above.

By Car—Same directions as from New York City.

N
w E
way S
MAIN BUILDING
/ RESIDENCE HALLS

ADMISSIONS

/ GYM

From Westchester
By Train—To Grand Central; take taxi or Shuttle (S) subway train
to Penn Station, LIRR as above.

By Car—Whitestone or Throgs Neck Bridge to Cross Island
Pkwy. (South} to Long Island Expressway East or Northern State
Parkway East {then same as from NYC).

From Eastern Long Island

By Car—Long Island Expressway to Exit 495 which is Route 110;
the campus 1s four miles on the fefi. Or, take Southern State
Parkway to 32 North (Route ! 10} for one mile; campus 1s on the
right.
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WESTCHESTER GRADUATE CENTER

to Alpany to @

9A

/

NY 141 EXIT
{Morthbound only)
EXIT 25
HAWTHORNE ExIT -
(NORTHBCUND ONLY) » ~ 7
SAW MILL RIVER Halnyﬁcgrggﬂ
PARKWAY GRADU NY-100C EXIT
to Tappan Zee Bridge 1o White Plaing
and (g CROSS WESTCHESTER EXPWY N\ EXIT 3 2 @
-_/ P

9A

BY CAR

From New York City: Toke NY-9A West Side Highway to Saw
Mill River Parkway North. Or [-278 to Triboro Bridge to [-87 North,
exit at 1-287 East to Saw Mill River Parkway North {Exit 1).
Travel North on Saw Mill River Parkway for 3 miles after inter-
change for [-287 to Exit 25 for Hawthorne (Route 94 ). Turn left
at light onto Route 9A northbound. Polytechnic ts on the right side
of road.

From New Jersey and Downstate New York: Tuke I-87 South
{New York State Thruway to Tappen Zee Bridge. After bridee,
take 1-287 East 1o Saw Mill River Parkway North {Exit [} Travel
north 3 mides 1o Exit 25 for Hawthome (Route 9A)Y. Turn left at
light on to0 Route 9A nonthbound. Polytechnic is on the right side
of road.

SPRAIN BROOK
STATE PARKWAY

to New York City

From Northern Westchester and the Hudson Valley: Take the
Taconie State Parkway South or Saw Mill River Parkway South
to the Sprain Brook Parkway. Exit at Route 100C. Make a right
on o Route 100C westbound and travel 3/4 mile 1o Route 9A North,
entrance on right. Travel north on Route 9A for 2 miles; Polytechnic
is on the right.

From Connecticut and Southern Westchester: Take 1-95 to [-
287 West (Cross Westchester Expressway) to Route 9A (Exit 2)
North. Travel north 3 miles: Polytechnic is on the right,
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admission to. 115
advising in, 115- 116
certificate programs in Construction Management,
117-118
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BS/MS Accelerated Honors Program in, [31
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Cooperative Education. Office of, 37
Cooperative Education Program (Co-op}, 49, 277-278
alternating employment in, 277
courses in, 278
eligibility for, 277
parallel employment m, 277
seminars in, 277
staff of, 278
Corporate scholarships, 49-50
Corporation, 284
Counscling Services, 37
Course descriptions
guide to, 92
Courses
graduate
auditing, 33
repeating, 33
withdrawal [roin, 33
undergraduate
repeating, 29
withdrawal from, 29
Credits, 23
graduatc {See also Units}

validation, 32
undergraduate
advanced placcment, 27-28
by examination, 28
maximum permitted, 28
residency, 27
transfer, 27
validation, 27
Cultural organizations, 40
Curricuia
modifications to, 26
Curriculum 2000, 24- 25, 78

D
Data Communications congentration, 130
David Packard Center for Technology and Educational
Alliances, 7, 279
college and university aliiances through, 279
community alliances through, 279
secondary schoaol alliances through, 279
staff of, 279
Dean
Otfice of the, 285
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Dean ol Engineering Scholarships, 48
Dean’s List, 29
DeGaeta Scholars Loan Program, 51
Degree requirements, 21-35

for graduatc students, 31-34

for undergraduate students, 23-30
Degrees

with honors, 26
Decgrees offered, 58

by department, 59
Department of Chemical Engineering, Chemistry and

Materials Science, 62-64

degrees otfered by, 62

[aculty of, 63-64

graduate programs in, 63

mission statement of, 62

offices of, 63

undergraduate programs in, 63
Department of Civil Engincering, 65-67

degrees offcred by, 65

faculty of, 66-67

mission statement of, 65

offices of, 65
Departinent of Computer and Information Science, 68—70

degrees offcred by, 68

faculty of, 69-70

graduatc programs in, 68-69

mssion statement of, 68

olfice of, 69

undergraduate programs in, 68
Department of Electrical and Computer Enginecring, 71-74

degrees offered by, 71

faculty of, 72-74

graduate certificate programs in, 71

mission statement of, 71

offices of, 72

special undergraduate programs in, 71

speciaity labs of, 72

student organizations of, 72
Department of Humanities and Social Sciences, 75- 78

degrees offered by, 75

faculty of, 76-77

instructional lab of, 76

mission statement of, 75

offices of, 75

research centers of, 75-76

undergraduate programs in, 75-76



Department of Introductory Design and Science, 78
facuity of, 78
mission slatement of, 78
oflice of, 78
Department of Management, 8B0-85
certificate programs in, 80-81
degrees offered by, 8O
faculty of, 82-85
graduate programs in, 80-§1
MSM extension program in Israel, 81
mission statement of, 8(
offices of, §2
rescarch and development in, 80
undergraduate program in, 80
Department of Mathematics, 86-87
degrecs oflered by, 86
faculty of, 86--87
mission statement of, 86
office of, 86
Department of Mechanical, Acrospace and Manufacturing
Engineering, 88-90
degrees offered by, 88
faculty of, 89-90
mission statement of, 88
offices of, 88
Departmental socictics, 3940
Development, Office of, 6, 7
admimistration, 286
Dibner Library for Seience and Technology, 17, 19
Disabilities, students with, 38
Disqualification
of graduate students, 34
of undergraduate students, 30
Disscrtation, 34-35
Doctor of Philosophy. See also Graduate students

application process for, 34-35

dissertation for, 34--35

requirements for, 31
Doetor of Philosophy in Technology management, 81
Donald F. and Miidred Topp Othmer Residence Hall, 17, 41
Drug policy. 38 39

E
Early admissions
of graduate students, 43
of undergraduate students. 43

INDEX

East Hall, 18, 40
e-Business track, 210, 263
Edythe and Albert DeGaceta Scholars Loan Program, 51
Electrical Engincering Program, 146164
department of (Se¢ Department of Electrical and

Computer Engineering)
graduate, 148-151
admissions requirements for [Joctor of Philosophy in,
150 151
admissions requiremcents for Master of Science in,
149. 150
certificates in. 151 152
concentrations tor, 149
courses in. [54 163
degree requirements for Master of Science in, 150
goals and objectives of, 148-149
placement for class of 2000, 56
undergraduate, (46--148
BS5/MS Aceelerated Honors Program in. 148
courscs in, 152-154
degree requirements for, 147
disqualification status, 147
dual major in, 131, 147
goals and objeetives of, 146 147
good standing status, 147
guidance in, 148
part-time, 147
probation status, 147
senior design project for, 147
transfer students in, 148
typical course of study for, 164
Electronics and VLSI concentration, 149
Electrophysies Program, 166
goals and objectives of, 166
graduate course in, 166
requirements for Master of Scicnee in, 166
Employment
for undergraduate students, 47
Enginecring
competencies for, 26
core requirements for major, 24-25
Enrollment statistics. 56
Environmental Engincering Program, 169-172
admission requirements for, 169
advising in, 169
Daoctor of Phulosophy {Civil Engineering} in, 171
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grade requirements for, 169
graduate certificates in. 170
graduate courses in, 171 172
Master of Science in, 170
requirements for, 169-170
transfer credits in, 170
Environmental Science Program. 169 172
adimission reguirements lor, 169
advising in, 169
Doctor of Philosophy {Civil Engineering} in, 171
grade requiremients for. 169
graduate certificates in, 170
graduate courses in. 171 172
Master of Scicnce in. 174
requirements for, 169- 170
transfer credits . 170
Environmeni-Behavior Studies Program, 167 -168
adnnission requirements for, 167
degree requiremients for Master of Science in. 167
faculty of. 167 168
goals and ohjectives of. 167
graduate courses in, 167-168
requirements for cerificate program in, 167
Examination
eredits by, 28
Executive ofTices. 6

E
Facilities. 7
Facully, 16, 287-291. Sec ufso specific departments
Family Educational Rights and Privacy Act. 22
Federal Pell Grands, 47 48
Federal Perkins Loan. 47
Federai Subsidized Stafford Ioans

for graduate students, 46

for undergraduate students, 50 51

Federal Supplemental Education Opportunity Grant (SEOGH,

47

Federal Unsubsidized Staftord Loans

for graduate students. 46

tor undergraduate students. 51
Federal Work-Study Program. 47
Fees, 54 35
Fellowships

for graduate students. 46
Fields and waves concentration, 149
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Finance and Administration
administration of, 286
Finance and Administration, Oftice of. 6
Fmancial Aid, 46-52
for graduate students. 46
offices ofl 7
policies for, 52
tor undergraduate students, 4748
applying for, 47
pavments plans and, 51
renewing, 47
types of. 47
and withdrawal from university, 535
Financial Engineering Program, 173 178
admission to, 173 174
advanced certificate program in, 173, 174
curricuium of. 174
goals and objectives of. 173
graduate certificate programs in, 174 175
graduate courses in. 175-178
Master of Scienee program in, 173
Financial technology management
graduate certificate program in. 175
Fraternitics. 40
Freshman Seminar, 24, 37-38

G
Gueiger Fialkov Scholarships, 48
CGoldsmith Student Activities Union, 17
Grade-Point Average

for graduate students, 33

for undergraduate students, 28
Cirades and grading

for graduate students. 33

for undergraduate students, 28 29

Graduate Advanced Certificate Programs. See also specific
Prograns

requirements for, 31 32
Graduate degrees. See afso Doctor of Philosophy: specific

programs

requirements for, 31-32
Graduate Student Manual for Civial engineering program, 116
Graduate students

academic standing of, 33-34

advisers for, 38

auditing courses, 33



dissertations by, 34-35

incompilete grades and, 33

international

full-time equivalency for, 32-33

internships for, 31

lcaves of absence by, 34

maintcnance of studics by, 33

outcomes assessment of, 31

policies on grades and grading for, 33

projects by, 34-35

repeating courses, 33

rescarch by, 34- 35

theses by, 34 35

withdrawal from courses by, 33
Graduate Tuition Assistance Program {TAP), 46
Graduate units, 32

transfer credits for, 32

validation, 32
Graduation checklist, 26
Grants

for non-New York State residents, 50

for undergraduates, 47, 48-50
Gymnasium

Long Island campus, [8

H
Hazardous Waste Management graduate certificate, 170
HEQP. See Higher Education Opportunity Program

High School Principal’s Scholarship, 49
Higher Education Opportunity Program {HEOQP?}, 48, 280
academic support services by, 280
admission under, 44, 280
application procedures for, 280
counseling by, 280
courses in. 280
[inancial aid by, 280
offices of, 7
staff of, 280
transfer students in, 280
History of Polytechnic University, 13
History of Science Program, 179-180
goals and objectives of, 179
graduate courses in, 176-180
requircments for Master of Science in, 179
Home equity loan/line of credit, 52
Honor societies, 40
Honors

degrees with, 26

INDEX

Honors program
BS/MS Accelerated, 26
Honors students, Scnior, 26
Human Resources, Office of, 7
Humanitics
department of {See Department of Humanities and Social
Sciences)

|
[liness insurance, 39
Image processing and multimedia tcchnologies concentration,
149
Image processing certificate, 151
Immunizations, required, 38
Individually sponsored scholarships, 50
Industriat Engincering Program, 181-183
certificate program in, 182
degree in, 88
goals and objectives of, 18]
graduate courses in, 182-183
requirements for Master of Science in, 181- 182
Informatics in Chemistry and Biology Program, 184185
goals and objectives of, 184
graduate courses in, 184--185
requirements for Master of Science in, 184
Information Systems
office of, 8
Information Systems Enginecring Program, 186-187
admission requirements for, 186
application information for, 186
courses in, 187
curriculum of, 186
degree requirements for, 186
graduate program in, 69
Institute for Technology and Enterprise (ITE}, 15, 19, 81
Institute of Imaging Scicnces (1S}, 135
[nstitutional Rescarch
office of, 8
Instructional lab, 76
Insurance
accident and sickness, 39
Integrated Circuit Design concentration, 130
Intellectual property policy, 22
Intercollegiate athletics, 281
Interdisciplinary Studies in Engincering Program, 188-186
engineering advanced certificates in, 189
goals and objectives of, 188
requirements for, 188
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INDEX

wircless wmnovation certificate i, 189
[nternational Student Office. 8
International students. 38
graduate
admissions for, 42
full-ime equivaleney tor 32 33
undergraduate
admissions for, 14
Internships
for graduate students, 31
intramurals, 281
Introduction to Engincering (YES Center). 276
introductory Design and Science Core Program, 190
discontinued courses in, 100
undergraduate courses in, 190
Involuntary withdrawal, 30
of graduaie students. 34
Isracl
MSM extension in. 81

i

Jacobs Adnunistration Building, 17-18

Jacobs Building. 17

Joseph J. and Violet ). Jacobs Builldmg. 17

Joseph 1. Jacobs Administration Building. 17-18
Joseph W, and Samuel Wunsch Student Center. 17

K
KeySpan Energy. 17

L
The Learning Center. 36
[Leavefs) of absence
by praduate students, 34
by undergraduate students. 26, 30
Liberal Studies Program, 21, 191 261
undergraduate. 191
BSMS Accelerated Honors Program in. 191 192
courses in. 192 261
degree requirements for, 191
goals and objectives of. 191
humamities and social sciences courses in. 192
Librartes. 8. 19
Loans
tor graduate students, 46

for undergraduate students. 47, 50-51
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Local Area Networks fab, 72
Long Island campus. 18

adiministrative offices of, 6 9. 1B
housing on, 18, 40
map and directions to, 293

Long Island Graduate Center, 18

M

Machinery lab. 72
Mailrooms, 8
Main Building

on Long Island campus, 18

Muintenance of studies. 33

Major

selection of. 23

Management, 21 22

department of { See Department of Management)
student professional socictics. associations. and organiza-
tions for, 81

Management of Technology and innovation in Financial

Services {(MOTITS) track, 210 2110

Management of Technology Program. 210 214

admissions requireinents for, 210-211

courses in, 212-214

curriculum of. 210-211

degree requiremients for. 210 211

v-Business track in. 210

Management of Technology and Innovation in Financial
Serviees track i, 210 211

Management Prograin, 202209

degree in, 81
graduoale
admission requirements for. 202
certificate programs in. 203
conecntration course requirements for, 203 204
courses in, 205 209
courses, undergraduates in, 242
curriculum of. 203
degree requiremients for, 202
goals and objeetives of, 202
undergraduate
courses in, 204 205

Manhattan Location, 19

Manufacturing Engineering and Production Scicnce certifi-

cale, 216



Manufacturing Engineering Program, 215-218
degree in, 88
department of (See Departiment of Mechantcal, Aerospace
and Manufacturing Enpinecring}
goals and objectives of, 215
graduate, 215-216
certificate programs in, 216
courses in, 216-218
Master’s report for, 216
requircments for Master of Science in, 215-216
undergraduate participation in, 215
Manufacturing Excellence by Design: Holistic Approach cer-
tificate, 216
Master of Engineering
requirements for, 31
Master of Science. See afso Graduate students

application process for, 34-35
continuation of studics beyond, 33
requirements for, 31
thesis for, 34-35

Materials Science Program, 219-221
admissions requirements for, 219
assistantships in, 219
degree in, 88
degree requirements for, 219
degrees offered by, 216
department of (Se¢ Department of Chemical Engineering,

Chemistry and Matcrials Science)

feliowships in, 219

goals and objectives of, 219

graduate courses in, 220--221

undergraduate courses in, 220
The Math Help Center, 37
Mathematics diagnostic cxamination, 24
Mathematics Program, 22, 222--229

department of (See Department of Mathematics)

graduate, 222-223

courses In, 225-228

requirements for Doctor of Philosophy in, 223

requirements for Master of Science in, 223
urdergraduate, 222

courses in, 223--225

degree requirements for, 222

dual ajor in, 222

INDEX

mingr in, 222
typical course of study for, 229
Mechanical Engineering Program, 230-240
degree in, 88
department of (See Department of Mechanical, Aerospace
and Manufacturing Engineering)
graduate, 231-233
courses in, 234-238
goals and objectives of, 232
requircments for Doctor of Philosophy in, 232-233
requirements for Master of Science in, 232
placement for class of 2000, 56
undergraduate, 230-231
acrospace enginecring concentration in, 231
courses in, 233-234
departmental requirements for, 231
goals and objectives of, 231
transfer students in, 231
typical course of study for, 231, 239, 240
MetroTech Center, 17
Microcontroller and Embedded Systems concentration, 130
Microwave lab, 72
Minor
scleetion of, 23
MOTIFS. See Management of Technolopy and Innovation in
Financial Services
Multimedia lab, 72

N
National Defense Student Loans. See Federal Perking Loan

NDSL. See Federal Perking Loan

New student orientation, 37

New York Marriott Brooklyn Hotel, 17

North Hali, 18

Notcbook Computer Help Desk, Student, 9, 19

NSF Industry/University Cooperative Research Center for
Biocatalysis and Bioprocessing of Macromolecules
(NSF-BBM}, 15

0O
Off-campus housing, 41
Organizational Behavior Program, 241-242
B5/MS Accclerated Honors Program in, 242
courses in {See Managcement Prograi, graduate, courses;
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INDEX

Management Program, undergraduate, courses)
curriculum of, 241-242
graduate, 241
admission requirements for, 241
certiftcate programs in, 241
degree requirements for, 241
Organizations
student, 39
Othmer Residence Hall, 17, 41
Outcomes assessment
for graduate students, 31
for undergraduate students, 24
Outstanding Transfer Scholarship, 49

P
Packard Center for Technology and Educational Alliances, 7
Parent loan for undergraduate studies, 51
Payment plans/options, 51, 54-55
Physical Education and Athletics, 39, 281-282
courses in, 282
Physical Education and Athletics Program
intercollegiate athletics in, 281
mtramurals in, 281
locations of, 282
offices of, 6
philosophy of athletics and, 281
staff of, 282
Physics Propram, 243--245
goals and objectives of, 243
graduate
courses in, 245
undergraduate, 244-245
courses in, 244-2435
dual major in, 222
Placement evaluation, 23-24
Placement statistics, 56
Plasima and atmospheric physics concentration, 149
Polymer Research Institute {PRI), 15
Polymer Science and Engineering Program, 246-247
adrmissions requirements for, 246
goals and objectives of, 246
graduate courses in, 246-247
requircments for Master of Science in, 246
Polytechnic alumni, 16
officers of, 286

Polytechnic grants, 49
Polytechnic University

history of, 13
Polytechnic University catalog, 3
Polytechnic University profile, 13-20
Polytechnic University-sponsored loan, 51
Power systems and energy conversion concentration, 149
President

Office of the, 6
Printing Services, 8
Probation, academic

of graduate students, 34

of undergraduate students, 30
Professional societies, 3940
Programs, academic. See Academic programs

PrOMisE Scholarship, 49
Provisional status, 42
Provost

Office of the, 6, 285

R
Readmission
of graduate students, 42-43
of undergraduate students, 44
Reduced tuition program
for high school and two-year community college teachers,
46
Refund of tuition, 55
Registrar
office of, 8
Registration
add/drop in, 53
advisement for, 53
final, 53
for graduate students
status for, 32
late, 53
program adjustments to, 53
regular, 53
for undergraduatc students
status for, 28
Regular status, 42
Religious observances, guidelines on, 39
Religious organizations, 40
Research fellowships, 46



Research programs and centers, 14-16, 75- 76
Residence Halls

on Brooklyn campus, 17, 40

on Long Istand campus, 18, 40
Resident Lifc

offices of, 8
Residential life, 40-41
Retention, 39
Richard L. Conolly Hall, 41
Risk Management

advanced certificate program in, 174
Rogers Hall, 17
ROTC Scholarships, 30

S
Scholarships
corporate, 49-50
individually sponsored, 49-50
for undergraduate students, 47, 48- 50
Science, 22
Sci-Tech Summer Enrichment Institute {YES Centcr), 275
Sceurities Industry Automation Corporation {SIAC), 17
Security
olfices of, 8
SEOG. See Federal Supplemental Education Opportunity
Grant
Sequences, 25
Sickness insurance, 39
Signal processing concentration, 149
Social organizations, 40
Social sciences
department of {See Departinent of Humamties and Social
Scignces)
Societies
fraternities, 40
honor, 40
professional and departmental, 3940
sorority, 40
Software engineering eertificatc. 139
Software engincering concentration, 130
Software Engincering Program
graduate, 69
Sorority, 40
Special [eliowships, 46

INDEX

Special Services

offices of, 9
Special Services, Office of, 36
Special student status

for graduate students, 42-43

lor undergraduate students, 44
Stafford student loans

for graduate students, 46

for undergraduate students, 50-51
Status

for graduate admissions, 4243
Student Accounts

offices of, 9
Student Activities

co-curricular, 3940

offices of, 9
Student Activities Union

on Brooklyn campus {See Goldsmith Student Activities

Union)
Student Affairs
office of, 9
Student Affairs, Office of, 6
Student body statistics, 56
Student Cenger
on Brooklyn campus {(See Wunsch Student Center}

Student Development

offices of, 9
Student Development, Office of, 36
Student government, 39
Student identification, 53
Student Notebook Computer Help Desk, 9, 19
Students with disabilities, 38
Summer Rescarch Institute {YES Center), 275
Systems and control concentration, 149
Systems Enginecring Program, 248

goals and objectives of, 248

graduate coutse in, 248

requirements for Master of Science in, 248

T
TAT. See Tuition Assistance Program

Technical and Professional Communication Program,
249-255

35



INDEX

areas of specialization in. 249-250
courses for, 250-251
goals and objectives, 249
graduate, 250
certificate in technical communication in, 250
courses i, 252-255
Master of Science in. 250
undergraduate, 250
BS/MS Accelerated Honors Program in, 250
courses in. 251 252
Technical and Professional Communications Computer Lab,
76
Technical Cominunication certificate, 250
Technology and Information Management Program, 256-259
coursce distribution for. 256 257
course numbering for. 256
courses in. 257-258
goals and objectives of. 256
graduation requirements for, 256
honors in, 256
pedagogy of, 256
transfer students in, 257
typicel course of study for. 259
Technology management
Doctor of Philosophy in, 81
Telecommunication network management certificate, 152
Telecommunication Networks Program, 69, 260-261
goals and objcctives of. 260
requirements for Master of Science in, 260-261
Telecommunications and Information Management Executive
Progran:., 262 265
adimissions information for, 262 263
courses in, 263- 265
curriculum of, 263
c-Business traek in, 263
goals and objectives of, 262
Telecommunications and networking concentration, 149
Thesis
by graduate students, 34-35
by undergraduate students, 26 27
Traffic Engincering certificate, 268
Transcripts policy, 22
Transfer credits
for graduate students, 32
for undergraduate students, 27

306

Transfer students

admission of, 44
Transportation Management {MS), 267
Transpoertation Management and Economics certificate, 268
Transportation Planning and Engineering (MS}, 267
Transportation Planning and Engincering (PhD3}, 267-268
Transportation Plarning certificate, 268
Transportation Program, 266-270

admission requirements for, 266

advising in, 266

courses in, 268-270

degree requirements for, 268

Doctors of Philosophy in, 267 268

grade requirements for, 266

graduate certificate programs in, 268

Master of Science with NYU in, 267

Masters of Science in, 267

transfer credits in, 266267
Transportation Research Institute (TRI), 15
Tuition, 54-55
Tuition Assistance Program {TAP)

for graduate students, 46

for undergraduate students, 48

U
Undergraduate credits
advanced placement, 27-28
by examination, 28
maximum pennitted, 28
residency, 27
transfer, 27
validation, 27
Undergraduate degrees. See Bachelor of Science

Undergraduate Student Manual for Civil engineering pro-
gram, 114
Undergraduate students
academic standing of, 29-30, 29z, 30¢

advisers for, 38
class standing for, 28
degrees for {See Bachelor of Science)

disqualification of, 30
incomplete grades by, 29
icaves of absence by, 26, 30
outcomes assessment of, 31



policies on grades and grading for, 28-29
registration status for, 28
repeating courses, 29
withdrawal from courses by, 29
withdrawal froin university by, 30
Units
for graduate degrecs, 32
maxtmum permitted, 32
Universily Code of Conduct, 41
University Relations, Oftice of, 6, 9
administration, 286
University Scholars, 46
University tours
by YES Center, 276
Urban Infrastructure [nstitute, 16
Urban Systems Engineering and Management Program,
271 273
admission requirements for, 271
advismg in, 271
courses in, 273
degree requirements for, 272
goals and objectives of, 271
grade requirecments for, 271
transfer credits tn, 271

v
Validation credits
for graduate students, 32
for undergraduate students, 27
Veterans Administration cducational benefits, 50
Vietnam Veterans Tuition Awards Supplement (VVTA), 48
Visiting students, 44
VLSI activity, 72
Voluntary withdrawal
by graduate students, 34
by undergraduate students, 30
VVTA, See Vietnam Veterans Tuition Awards Supplement

W
Weber Wireless Research Institute (W'RI), 16
Webmaster

oftice of, ¢
West Hall, 18, 40
Westchester Graduate Center, 18-19

INDEX

administrative offices of, 6-9

map and directions to, 294
Wireless communications certificate, 152, 189
Wireless communications concentration, 149
Wireless lab, 72
Withdrawal from university

by graduate students, 34

and tuition refund, 55

by undergraduate students, 30
Writing and Speaking Across the Curriculum, 24
The Writing Center, 37
Writing placement examination, 23-24, 75
Wunsch Student Center, 17
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{tis the policy of Palvtechnic University to comply with the laws. regulations and orders that provide for and impose
obliganons on cinplovers with respect to the managemient of thewr equal employment opportunity and alfirmative action
DTOZIAMS.

Accordingly, Polytechnic University will conduct its business and practices in 2 manner that fully complies with and
supports Presidential Exccutve Order 11246, as amended. Qur compliance with Executive Order 11246 is caleulated
to climinate diserimination against employees or applicants for employment on account of race. color. religion, sex.
age. national origin. sexual ortentation. Hability for service in the Armed forces of the United States, veteran status or
disubility.

Inguiries about the shove policies may be directed 16 the Otfice of Affirmative Action, Polytechnic University,
Six MetroTech Center, Brooklyn, New York 11201,

The University is authorized under federal law o eneoll non-immigrant alien students.

This catalos is not mtended to be. and should not be regarded as, a contract between Polytechnic University and any
student or other person,
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