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particularly as it relates to the development and application of technology.



CONTENTS

PART I—GENERAL
AND INSTITUTIONAL

INFORMATION ....eiervininieriasssnnsines 5

Administrative OIEECUS vt ae e as s O
Academic Calendar ... 7
Polytechnic University Profile ..o, 9

Academic Programs and Policies ..ol 15
Campus Lifc and Supporting Services ... 22

AMISSIONS (oot e en e e aamee e e 28
FInancial Add ..ot 32
Registration ..o e 40
TUition & Fees. e
Placement SEALISLICS et iivrireiieeeeeneceeevvecerie e e isreeeesanaeas 43

Statistics on Enrollment and the Student Body ..........44

PART II—ACADEMIC PROGRAMS,
DEGREE REQUIREMENTS AND

CURRICULA

Degrees Offered at Polytechnic ... 47
University Degree Requirements .....ovvvvvevevcnecne . 48
A Brief Guide to Course Descriptions......oee 35

Aerospace Enginecring ... 50
Chemical Engineering. ... 62
CREIMISIEY weveieetereccrcee e ierer e sesenebcoreberenne e senn e 68
Civit ENZINCEIING .ooovvvec e 10
Computer Engineering ... 94

Computer SCICNEE oo 130
Elcctrical Engineering. ..o T3
Electrophysics oot cienne e 137
Environmental Engincering and Environmental

Health SCIence. .o rccvorennen e 139

Humanitics and Communications. ..o 1 30
Industrial Engineering ........oooovvvvciiiciincscce e 10U
Information Systems Engineering ... 165

Management ... ..o e 107
Managenient {}I Tu.,chnolov) SRS RTURTOPVIR B Jo
Manufactering Engineesing ... t77

Materials Science and Engincering (Metallurgy)..... 182
Mathematics and Sfatistics.....ooovvcirivie el 187
Mechanicul Enginecring ..o, 195
Operations Management .......oveeooeveieeecieeeiieneenenns 206
Physics.. . SRR
Polymer Sth,nLc dnd anmu,;mo crrerrren s 210
S0CH] SCICHECS i vv e et sr e 219

Systems Engineering. ..o 227
Telccommunications and

Computing MANAZCMENT .o e eeieaaens 229
TransporAtoN ..o 231

PART II1—

SPECIAL PROGRAMS ......cevrinee 238

Academic Honor Students ..o 239
Cooperative Education Program ... 240
Higher Education Opportunity Pl(}p urm {HE OP) ..... 242
Military Science ............. e 244
Physical Educamm and Athlclius v 247
The YES Center v v 248

PART IV .. o

The COrporation ... 251
The Administration ... 0 292
The Faculty oo 254

THE ROUTES
TO POLYTECHNIC







PART 1

GENERAL AND
INSTITUTIONAL
INFORMATION

The Polytechnic University Catalog is an official publication of the University. The catalog provides information about academic pro-
grams and is intended to provide a helpful summary of University policies and procedures, and selected activities and services. Information
concerning admission, acadentic regutations and requirements, student services, academic offerings, und a histing of the administrative
officers and facuity are included. Every effort has been made to publish o catalog that is as complete and as sccurate as possible, but
requiremients, deadlines, tuition, fees, curricula, courses, and staffing ore 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
content due to advancements in the discipline, interests of individual instructors, or decisions of the faculty to change the scope and/or
content of the course. Supplements o this catalog 1 the form ot sehedules of classes are issved for cach semester and for summer ses-
stons. Those schedutes nclude updated information about course offerings. tition. fees, registranon, and academic procedures.



ADMINISTRATIVE OFFICES

Polyiechnie University has three campus

cepters:

+ The Breoklyn Center with administra-
tive offices i the Jacobs Building. is
located at & Metzotech Center. Brooklyn,
NY.

» The Long Islund Center is on Route 110
in Farnungdale, NY.

* The Wesichesicr Center is ot 36 Saw Mill
River Roud. Hawthormne, NY,

ADMISSIONS

Undergraduate Admissions:

Brooklyn Center - R, 138, Jacobs Bldg.
E718) 266-3100)

Long Istand Center Rm. 118,
Administration Bullding (516} 755-4200

Graduate Admissions:

All Centers (7181 260-3200

Interviews are scheduled by appomiment,
Monday through Friday, 9AM-5PM. Call
the admissions office for appointment and
information.

CAREER SERVICES

For assistunce 1n finding pari-time, full-
time and sunumer positions and for advice
on careers. Monday through Friday. 9AM-
5PML 3rd floor, Nichols Building. {718)
260-3650.

Long Island Center, (516) 755-4270,

COOPERATIVE EDUCATION

For consultanion on this carning and learn-
ing program, Monday through Friday, 9
AM 1o 5 PM, 3rd floor, Nichols Building:
Telephone (718} 260-3650. Long Island
Center Grumman Hall (5163 755-427(),

FINANCIAL AID

For information on wition and all matters
refuting to financial aid and scholarships:
Brookiyn Center - Room 1538, Jacobs
Building. Monday through Friday, 9AM-
SPM. “Teicphone (7183 260-3300.

Long Island Center. Admissions and
Financial Aid Office, Room 118, Monday
through Friday, 9AM-5PM, Telephone (516)
755-4345,

LONG ISLAND CENTER

For information concerning programs
offered on Long Istand. Monday through
Friday, 9AM-5PM. (516) 755-4200.

REGISTRAR

For registration and other record-related
information:

Monday and Thursday, 9AM-6PM (dur-
ing scmester); 9AM-5PM when classes are
not in session.

Tuesday and Wednesday, YAM-5PM, and
Friday, 9AM-3PM. Room JB359,
Telephone (718) 260-3900.

Long [sland Center, Room 121, (516) 755-
4450

STUDENT ACCOUNTS/BURSAR

For payment of bills and information,
Brooklyn Office hours awre Monday and
Thursday, 9AM-6PM: Tuesday and
Wednesday, YAM-5PM, Friday. 9AM-2PM,
Rooim JB256. 2nd tloor, (718) 260-37).

Long [sland Office hours are Monday and
Thursday, 10:30AM - 6:00PM. Tuesday
and Wednesday 10:00AM - 4PM and
Friday, 10:30AM - 2:30PM, (516} 735-
4225, Hours at both camipuses are exiended
during registration.

STUDENT LIFE

For counscling, guidance. problem resolu-
tion. housing, co-curricular activities, new
student programs. health insurance, acad-
emic and disciplinary policy administra-
ton, and related matiers:

Brooklyn:
Monday-Thursday, 9AM-5PM
Friday. 9AM-2PM
{71R8) 260-3800

Farmingdale:
Monday-Friday. 9AM-5PM
(516) 755-4325

WESTCHESTER CENTER

FFor information concerning graduate pro-
grams offered in Westchesier. Moaday
through Friday, 9:00AM - 5:30PM. (914)
347-6840. All office services are provided
through the main administrative office.



ACADEMIC CALENDAR

1993-1994

FALL 1993

Meon.-Fri., Aug. 30, 31, Sept. 1-3
Registration

Monday, September &
NO CLLASSES (1Labor Day}

Wednesday. Septemnber 8
Classes starting 4pm or later begin
NO DAY CLASSES (8am-3:35pm)

Thursday, Septernber 9
DAY CLASSES BEGIN

Wednesday, September 15

{Rosh Hashana)

NO CLASSES beginning 4pm or later
Thursday, September 16

NO CLASSES (Rosh Hashana)
Friday, September 24

NO CIL.ASSES beginning 4pm or later
Monday, November 22

Thursday classes ineet

{Make-up for Sept. 16)

Thursday, Friday, Nov. 25, 26

NQ CLASSES (Thanksgiving Recess)
Monday, December 13

CLASSES END

Monday, December 14

Reading Day

Wednesday, Dec. 15-Thursday, Deg. 23
FINAL EXAMS

Mongay, December 27, 1993-Monday,
January 3, 1994

Recess—SCHOOL CLLOSED

Tuesday, Jan. 4, 1994-Tuesday.

Jan, 18, 1994

Intercession/Spring Mini Session

{NO CLASSES-Mon., Jan. 17, 1994)

SPRING 1994

Monday, January 17
Holiday (Martin Luther King, Ir. Day)

Wed., Jan. 19-Tues., Jan. 25
Registration

Thursday, Jan., 27, 1994
CLASSES BEGIN

Monday, March 28-Friday. April 1
SPRING RECESS

Wednesday, May 4

CLASSES END

Thursday, May 5

Reuding und Make-vp day

Friday, May 6-Monday. May 16
FINAL EXAMS

Tues., May 17-Tues., May 31, 1994
Intersession/Summer Mini-session
Sunday. June 3

Commencenment

SUMMER 1994

Wed., Thur., May 25, 26
Registration

Monday. May 30

Holiday (Memorial Day)
Wednesday, June |

Classes Begin for "X & 77 session
Monday, July 4

NO CLLASSES

Friday, July 8

Monday classes meet {Make-up)
Tuesday. July 12

Classes end for =X session
Wednesday. July 13

Classes begin for "Y' session
Tuesday. August 23

Classes end tor =Y, 2" sessions

1994-1995

FALL 1994

Mon.-Fri.. Aug, 29-31, Sept. |-2
Regisirution

Monday, September 5

NO CLASSES {Labor Day)
Wednesday. September 7

Classes starting 3:35pm or later begin
NO DAY CLASSES (8am-3:30pm)

Thursday. September 8

DAY CLASSES BEGIN

Wednesday. September 14

{Yom Kippur}

NO CLASSES beginning 3:35pm or later
Thurscy, September 15

NO CLASSES {Yom Kippur)

Friday, September 24

NO CLASSES beginning 4pm or later
Monday, November 21

Thursday classes incet

{Make-up for Sept. 15)

Thursday, Friday, Nov. 24, 25

NO CLLASSES {Thanksgiving Recess)
Monday, December 12

CLLASSES END

Tuesday, December 13

Reading Day

Wednesday, Dec. 14-Friday, Dece. 23
FINATL EXAMS

Suturday, December 24, 1994-Sunday,
January 1. 1995

Christmas Recess—SCHOOL CLOSED
Monday, Jan., 2. 1995-Tuesday,

Jan. 17, 1995

Intercession/Spring Mini Session beging
Jan. 3

SPRING 1995

Monday, January 16

Holiday Martin Luther King. Ir. Day)
Wed., Jan. 18-Tues ., Jan. 24
Registration

Thursday, Jan., 26, 1994
CLASSES BEGIN

Monday. April 10-Friday, April 14
SPRING RECLSS

Wednesday, May 3

CLASSES END

Thursday. May 4

Reading Day

Friday, May 5-Tuesday. May 16
FINAL EXAMS

Wed.. May 17-Wed., May 31, 1994
Intersession/Surnmer Mini-session



ACADEMIC CALENDAR

SUMMER 1995

Wed.. Thur., May 24, 25
Registration

Monday. May 29

Holiday (Memorial Day}
Wednesday, MAY 31, 1995
Classes Begin for "X & 77 session
Tuesday. July 4

NO CLASSES

Friday, July 7

Tuesday classes meet (Make-up)
Tuesday, July 11

Classes end tor "X session
Wednesday, July 12

Classes begin for Y™ session
Tuesday, August 22

Classes end tor ™Y, "Z" sessions

1995-1996

FALL 1993

Thurs.. Aug. 24 Mon.-Thurs._.

Aug. 28-31

Repistration

Monday, September 4

NO CLASSES {i.abor Day)
Tuesday. September 5

Classes starting 3:35pm or later begin
NO DAY CLASSES (8aim-3:30pm)}

Wednesday. September 6
DAY CLASSES BEGIN
Tuesday. Oclober 3
NO CLASSES beginning 3:35 or later
Monday, September 25
{Rosh Hoshana)
NO CLASSES

fednesday. Gewober d
NO CLASSLES ¢ Yom Kappury
Monday, Novermnber 21
Thursdiry classes meet
{Make-up for Sept. 153

Thursday, Friday, Nov, 24, 25

NGO CLASSES {Thanksgiving Recess)
Monday, December 1}

CLASSES END

Tuesday, December 12

Reading Day

Wediiesday., Dec. 13-Friday, Dec. 22
FENAL EXAMS

Saturday, December 23, 19495-Sunday.
January 1. 1996

Christmas Recess -SCHOOL CLOSED
Tuesday, Jan., 2, 1996-Tuesday.

Jan. 16,1995

Intercession/Spring Mini Session

(NG CLASSES-Mon.. Jan. 15, 1994

SPRING 1996
Monday. January 15
Holiday (Manin Luther King, Jr. Day)

Wed.. Jan. 17-Tues.. Jan. 23
Registration

Thursday, Jun., 25, 1996
CLASSES BEGIN

Monday, April 1-Friday. April 5
SPRING RECESS

Wednesday. May |

CLASSES END

Thursday, May 2

Reuding Day

Friday. May 3-Tuesday. May 14
FINAL EXAMS

Fri., May 17-Fri.. May 31, 1996
Intersession/Sumnier Mini-session

SUMMER 1996

Monday. May 27

Holiday {Memorial Dav})

Wed.. Thur., May 29, 30
Registration

Monday. June 3, 1996

Classes Begin for "X & 77 session
Thursday. fuly 4

NO CLASSES

Friday, July 5

Thursday classes meet (iviake-up}
Thursday, July 11

Classes end for "X session
Monday. July 15

Classes begin for Y™ session
Thursday, August 22

Classcs end for "Y™, 707 sessions



POLYTECHNIC UNIVERSITY PROFILE

INTRODUCTION

Polytechnic is a coeducational. inde-
pendent private university accredited by
the Middle States Association. Under-
rraduale programs in aerospace. civil, com-
puier, chemical, electricad, and mechanical
engineering are accredited by the

P cereditation Board for Engineering and
Technology (ABET). The undergraduate
program in computer science is aceredited
by the Computer Science Acereditation
Board {CSAB). and the undergraduate
chemistry program is approved by the
Amcrican Chemical Society.

The student body includes over 1600
undergraduates and 2000 gradoate stu-
dents. The graduate enrollinent in engin-
cering is among the largest in the nation.
Poiytechnic consistently ranks among the
top tive universities n the number of grad-
vate engineering degrees awarded. The
majority of its students live in the New
York metropolitan area, but inany studenis
come from throughout the country and the
world to study at Polytechnic as well.
About 13% of the student population are
wormen, about 11% are Black and Hispanic,
and about 3% are Astan. Polyiechnic is
among the feading privote universities in the
nation in gwarding engineering degrees o
women and under-represented mInoritics,

Undergraduate programs at Polytechnic
prepare students in Engineening and Science
equaliy for immediate entry into the pro-
tessional practice of thew specialties or for
continued graduate study at Polytechnic
or other leading graduate institutions.
Polytechnic runks eighth in the nation in the
percentage of s graduates who go on 1o
receive a PhD. in engincering oF enipiri-
cal science. and has an excellent place-
ment record for those students entenng the
job market.

Beginning in their first semester,
Polviechnic students are taught by a workl-
class faculty. Polytechnic believes that the
primary mission of its faculty is vnder-
graduate and graduate education. Even ity
most prestigious researchers teach regu-
tarly, exposing students to leading profes-
sionals who are engaged in advancing the
state-of-the-art in their specialties.

Polytechnic graduates enjoy an out-
standing reputation with both public and pri-
vate emplovers, and many have achieved
remarkable success. Approximately 1 of
every 30 Polyvtechnic graduates 5 & com-
pany president or high executive. About
100 CEO on Long Istand alone are
Polytechnic graduates. Four Polytechnic
alumni are cwrrently the Presidents of pres-
tigious universities in the U.S. and abroad.
There are more than 165 Polytechnic
alumni who hane been named fellows ot the
Institute of Llectrical and Electronics
Engineers. and numerous others who are
fellows ot other protessional organizations.

HISTORY

Polytechnic 1s the second oldest private
institution of science and engineenng in the
U5, It was founded tn 1854 as the
Brooklyn Collegiate and Polytechnie
Institute. 1n 1869, the Board of Regents
authorized Polytechme's collegiate depart-
ment to confer Bachelor of Scicnee and
Bachelor of Ars degrees, the tisst of which
were conferred in 1871, In 1889, the msti-
tution adopted the name “Polytechnic
[nstitute of Brooklyn™ and in 1901 offered
its tirst Master of Science degree. An
evening graduate program wis instituted in
1920, and Polytechnic’s first Ph.D. was
granted in 1935,

in 1961, Polytechnic opened its Long
Island Center at Farmingdale as a graduate

and research center. In 1974, it began offer-
inpg  undergraduate programs  at
Farnnngdale. In 1975, the Westchester
Graduate Center at White Plains was
opened, and in 1987 moved to 11s current
location in Hawthorne,

In 1973, the New York Umiversity
School of Engineering and Science merped
into the Polytechnic Tnstitute of Brooklyn
to form the Polyiechnic Institute of New
York. The merged institution was granted
university status by the NYS Board of
Regents and was officially renamed
Polytechnic University in 1985, To this day,
the University is often refemred to by 1ts
historic nickname, "Brooklyn Poly™”

ACADEMIC PROGRAMS

Polytechnic offers Bachelor of Science
degrees in 12 disciplines covering engin-
cering, the physical sciences. imathematics,
and the liberal arts. Master of Science
degrees are offered in 23 disciplinary spe-
cialties. The Ph.D. iy offered in 13
disciplines.

Buachelor of Science programs prepare
students for entry level employment in the
various professional disciplines, as welt as
tfor study at an advanced level. Master of
Science programs are onented towards pro-
tessional development in the subject area,
and can be amanged o provide the core
coursework for Ph.D. study. The Ph.D}. is
the terminal reseasch degree for those seck-
ing careers in industrial or academic
research. [t requires an independent
research disseration which advances the
state-of-the-art in the discipline of study.
Details of academic degree requirements
and detailed progrant descriptions are given
in Part [[ of this catalog.



POLYTECHNIC UNIVERSITY

ACADEMIC

DEPARTMENTS

This catatog is arranged by academic
program arei. All programs are admims-
tered by academic depariments as indi-
cuted in the program desenptions. A lisiing
of academic departiments at Polytechnig ix
shown below,

* Acrospuce Engloeering

+ Chemistry

+ Chemical Engincering

« Civiland Environmental Engineering

» Computer Scienee

» Electrical Englneening

+ Humanities and Commnunications

+ Manugement

+ Mathematics

+ Mechanical and Indusirial
Engineering

« Materials Science and Engineering

+ Physics

« Social Scienees

School of Electrical Engineering and
Computer Science

The School of Electrnical Eogineering
and Computer Science was tonned i 1990
t0 house the univessity s tao largest acad -
emic departiments, and to provide greater
visibility and admintstrative support to
thesc activines. In 1993, the Departiment of
Mathemartics opied o join the School 1o
enhance the research and educational inter-
actions hetween the Mathematics faculiy
and the faculty in Compaier Science and
Electrical Enginecring.

School of Chemical and Materials
Sciences

The School of Chemical and Materials
Sciences was formed in 1992 to bring
together the University's diverse strengths
across the general arca of matenials, The
School includes the Departments of
Chemistry, Chemical Engineering. and
Muterials Science and Engineering, as well
as the Polyiner Rescarch instituie,
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RESEARCH
PROGRAMS AND

CENTERS

Polytechnie University mantains major
prograins in experimental and theoretical
rescarch. making signilicant contributions
ity the advancement of the state-of-the-an
in muny areas of technology, Polvitechnic
taculty have been and continue ko be anong
the world’s leaders in such diverse areas as
electromagnetics and wave propagation,
telecommunications, polynwrer chemisiry
and eaginecering, condensed matter and
plasma physics. chemical and electronic
imaging, materials science and engineering,
transportation and tratlic engineering. geot-
echnical engineering. software engineering,
and others.

In 1992, Polvicehnic University con-
ducted over %10 million of sponsored
research under contracts and grants. of
which 75% were funded by the federal and
state governments and 25% by privaie
industry. Over 90 faculty members were
imvalved in these efforts. which also pro-
vided suppon for over 70 research fellows.

Research at Polyicchnic is conducted
enther through acadentic department struc-
tures, or through one of seven major inter-
disciplinary rescarch centers, each of which
1s briefly described below:

CENTER FOR APPLIED
LARGE-SCALE COMPUTING
{CALC)

This center focuses on research imvolv-
ing very large. heterogeneous. distributed
data-base systems. Research topics include
etficient methods for data storage, data
transtormation and compression, informg-
tion retricval technologies, user interfaces,
computationaily intensive applications. pro-
tocols for gigabit networks. image com-
pression and transmission. and related arcas.

CENTER FOR ADVANCED
TELECOMMUNICATIONS
TECHNOLOGY (CATT)

The State of New York has designated
Polytechnic as a center for advanced tech-
nology in the field of telecommunications.
This designation recognizes Polyiechnic's
strong coniributions m electrical enginec-
ing and computer science. particulagly in
telecommunications applications. New York
State provides sigmificant annual funding

which must be matched trom industrial
sources. Rescarch topics include dynamie
routing, high-speed networks, Jocal area
networks, network management and con-
trel. optical communications. opto-clec-
tronic device structuzes, routing algorthms,
superconducting thin films. superconduc-
tor devices, wireless information systems.
and related areas.

ENERGY SYSTEMS
LABORATORILES (ESL)

This is Polvtechnic's newest rescarch
center. founded  Fall 1992, Tt focuses on
a variety of energy-related research wp-
ies, including energy conversion and con-
servation, HVAC systems. heat pump
performance. restdential energy consump-
tion patterns. electronic materials, and
related arcas,

INSTITUTE FOR IMAGING
SCIENCES (IIS)

This center focuses on research i both
chemical and electronic imaging ond imag-
ing svsiems. Research wopies mclude image
processing. iinage comipression and recon-
struction. machine vision and pattern recog-
pitton. acoustic-cleciron and electron-
unneling microscopes, photo-polymers,
and microlithoeraphy,

POLYMER RESEARCH
INSTITUTE (PRI)

PRI was founded by Dy, Herman Mark
in 1942, and has been a vital part of the dis-
covery, development, and application of
pelymeric materials ever sinee. Rescarch
covers virtually all aspects of polymers,
including Tupctionalization. blends, opiical
activity. conductine svsiems. photoreactive
systems. membranes, rheological proper-
tes. composites, flammability, and
processes,

TRANSPORTATION
TRAINING AND RESEARCH
CENTER (TTRC)

TTRC represents one of the newer and
stronger arcas of research for the
Polvtechnic, Founded in 1975, the Center
has played a kading rofe in the developiment
of highway capucity analysis and design
procedures and criteria which are widely
used throughout the US. und the world,
Other research focuses include ransporn-
tion nowe abatement: policy studies imvolyv-
ing van-poohng. express buses. and services
for the physically and economicaliy dis-



advanaped. intelligent vehicle highway sys-
tems (IVHS) | transit management. and
computer applications.

WEBER RESEARCH
INSTITUTE (WRI)

Founded in 1943 as the Microwave
Research Center. the center was renamied
in 1985 in honor of its founder, Dr. Ernst
Weber, The center playved a key role in
WWIIL in the development of clectromag-
netic and microwave defense and cominu-
nication systems. Research continues to
focus on these and other arcas such as elec-
tromagnetic propagation and material inter-
actions, aniennae, pulse power, power
conditioning, acoustics. gaseous electron-
ics, plasma physics, solid state materials,
quantuin clectromics, and electric power
engineering,

Many of these research centers also
sponsor continuing education efforts in
arcas related to their research mission.
CATT developed two execulive format
M.S. programs offered jointly by the
Departments of Electrical Enginecring.
Computer Science. and Management. WRI,
PRI, TTRC. and ESL all sponsor colliquia
and/or continuing education programs.

Significant rescarch efforts aiso veeur
outside these centers within academic
departments. The Departiment of Civil and
Environmental Engineering 1s developing
a strong base in intrastructure rescarch:
the Department of Materials Science and
Engineering has historically had, and con-
tinues to have, a strong rescarch ettort in
exotic altovs and applications; the

Department of Chemistry has a nomber of

efforts not related to Polymers which are
admimsiered in the departiment,

FACULTY

The heart of the Polylechnic is its dis-
tinguished teaching and research faculty.
Numbering some 171, the Polyviechnic fac-
ulty s commitied o providing the hest
possihle educational environment in the
classraam, in the laboratory, through indi-
vidual guided studies and projects, through
advising, and through the strong onc-on-one
relationship most faculbty members develop
with their students.

The faculty originates, organizes, and
approves all curricula taught at the

University, and also establishes the acade-
mic standards for student performance.
Poivtechnic undergraduates interact with
laculty from their fisst day of classes. Class
sizes are relatively small, and ali faculty
maintain regular office hours for consuita-
tion with individual students. As many of
the faculty are actively involved in on-cam-
pus research, they wre easily accessible out-
stde of the classroom. All formal acadernic
advising after the tirst semester is done by
the faculty.

The Polytechnic taculty is one of the
most distinguished i the world. Polytechnic
taculty were among the founders of the
National Academy of Engineering. the
Institute for Eleetrical and Electronics
Engincers. the American Institute of
Chemical Engineers, and the American
Socicty of Engineering Education. The
faculty includes four current members of
the Nationai Acadenmy of Engincering. and
numerous fellows ot the various profes-
stonal disciplinary organizations.
Polytechnic faculty have avthored numer-
ous undergraduate and graduate textbooks
used throughout the ULS. and abroad, and
edit leading professional journals. Faculty
are frequently honored wiath prestigious
awards, including the following recent
achievements:

» George Bugliarelfo, President, National
Academy of Engineering

+ Ernst Weber. President Emeritus.
Nationul Medal of Science, National
Academy of Engineering.

» Athanasios Papoulis. Universiry
Professor, Humbolt Award. TEEE
Education Medal.

« Nathan Marcuvitz., Professor
Emeritus of Electrical Engineering,
{EEE Microwave Career Award, IEER
Herz Medal.

* Erich Kunhardt, Professor of

Electrical Engineering and Phvsics,
Hailiburton Excellenee in Research
Award,

« Herbert Morawetz, Professor Fieritis
of Chemistry, American Chemical
Society Award in Polymer Chemistry.

» Leopold Felsen. University Professor,
Herz Medal of IEEE, Humholt Award,
National Academy of Engincering.

= Dante Youla. {/niversity Professor.
[EEE Ficld Award in System Science
and Engincering. Nabonal Academy of
Engincering.

POLYTECHNIC UNIVERSITY

* Eli Pearce, University Professor,
Society of Plastics Engineers
International Award in Education, Paul
I Flory Award in Polymer Education.

« Otto Vogl, Herman Mark Professor of
Polvimer Science. American Institute of
Chemists Pioneer Award, Japan Prize in
Polyimer Chemisiry.

» Donald Othmer, Professor Emeritus of
Chemistry, Perkin Medal in Applied
Chemistry.

ALUMNI

The Alumni Association fosters fel-
fowship and sponsors activitics for the
alumni and students, including continuing
cducation programs, professional career
placement. and new student recruiting. The
Association helps sponsor the annual Fresh-
man Orientation and presents career sym-
posia featuring prominent alumni speakers.

Scholarships are provided annually by
the Association for students outstanding
in student leadership and/or athletics.
Special awards are presented to the stu-
dent who is most proficient in each
Polytechnic sport. in military service, and
i sfudent government,

The Alunmi Association has established
4 student commitice to work closely with
the Association’s Board of Directors to
promote collaboration between alumni and
current students, to develop programs
wherchy siudent alumni maotual interests
can be more fully realized. and 1o acquaint
students with the benefits to be derived by
becoming active alumni upon graduation,

Perindically, the Alumni Association
(ffice publishes a roster of the location
and occupation of all known alumni. The
Cable. the Association’s newspaper, is pub-
Uished theee times yearly to provide alumni
with recent information concerning the
activitics of the Association and the
Polytechnic.

Alunini residing vutside the New York
City region have formed various Poly
Groups. providing opportunities for for-
mal and informal alumni gatherings, and
providing an opportunity to represent
Polyteehnic (o the community. Large
groups now exist i several areay of the
nation. arwl in several foreign countries.

Alumni arc offered a special, non-credit,
reduced tuition, andit option on atl courses,

11



POLYTECHNIC UNIVERSITY

CAMPUS CENTERS

The campus centers and accompany-
ing facilities are described in greater detail
i the sections whach follow, along with the
1y pes of programs offered at each,

The Brooklyn Center at Metrotech
Six Metrotech Center

Brooklyn, New York 11201

(718) 260-3600

The Brooklyn Center is the focus of an
exciting new covironment with the armival
of Metrotech, a joint University - industry
developmient now nearing completion.
Afier over 12 vears of planning, Meurotech
15 now o reahity, Four major industrial
coimpanics share a common campus with
Polvtechnic University, with the University
as its core. This new urban campus is sur-
rounded by five new corporate and univer-
sity buildings:

» Dibnoer Library/Center for Advanced
Technology in Telecommunications
Polytechnic™s new academic butlding
houses a new state-of-the-art library,
two of it prestizgious research centers
(CATT and CALC) and the
Departments of Elcctrical Engineering
and Computer Science. The new build-
mg. which opened in January of 1992,
provides 128000 square feet of pew
academic space, and anchors the nottb
end of the new campus,

* Securities Industry Automation
Corporation {SIAC}. which operates
the computer informaton networks of
the New York and Amerncan Stock
Exchanges and their transaction clear-
ing operations, has moved its head-
quarters 10 Metrotech. The new 533,000
square-foot otfice and data processing
complex opened in Seplember of 1990,
and anchors the south end of the new
CAMpUs.

» Brooklyn Union Gas Company has
also moved 1ts hecadguarters 1o
Metrotech, The new 845,000 square-
foot office tacihty is now comphete and
oceupied. Bear Steamns, a major bro-
kerage house, becane a major co-ten-
ant of this building 18 June. 1992,
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» Chase Manhattan Bank is building
two major office facilities totalling
approximately 1.5 mmlhon square feet of
office/data processing space. Occuparey
of these buildings began in the Spring
of 1992,

These new buildings, as well as
Polytechnics existing academic buildings.
surround a three acre joint campus arca. A
closed pedestrian environment was created
on the camipus by closing all streets for-
merly running through the Metrotech arca.
As ol spring 1992, all of the buildings
noted abeve and the joint campus area were
conipleted, bringing to fruition a dramatic
concept in universily-industry cooperation
introduced by Polytechnic University over
a decade ago.

In addition to a radically new eaviron-
iment and & new huilding, Polyiechnic has
already begun o develop inleractions with
its Metrotech neighbors. These corpora-
ttons. all major employers, are heavily
involved in communications technology.
and Polytechnic is already working on joing
research and educational programs in this
critical area,

The Brooklyn Center at Metrotech is
located at a major junction of public irans-
portation routes, and 15 easily accessible by
auto from the Brooklyn or Manhattan
Bridges or the Brooklyn-Quecens
Expressway., All of the new commercial
buildings of Metrotech have parking facil-
wies. and Polviechnic continues o maintain
a small parking facility of its own. The
Brookiyn Center is easily accessible from
all parts of New York City, Long Island.
New jersey. and Connecticut.

The Brooklyn Center consists of several
significant buildings:

« Rogers Hall, named after Dr. Harry
Stanley Rogers, Polytechnic's fifth pres-
ident, is the main academic huilding,
1t houses faculty and adminisirative
offices. classrooms, rescarch and teach-
ing laboratories and student areas. The
Office of the Vice President tor
Academic Affairs and Dean of
Engineering is located in Rogers Hall,

» The Jacnbs Building is named after
Dr. loseph Jacobs, the former and cur-
rent Chainman of the Polytechnic Board
of Trustees. and a major benefactor to
the University. It houses primarily
adomnistrative and faculty offices.
Offices of the President, Senior Vice
Presidents for University Advancement

and Finance and Administration are
tocated in the Jacobs Bulding. Most stu-
dent service offices are also located
here, including the Office of
Admissions, Registrar, Bursar, Financiai
Al und Research and Graduaie Studies.
Business-related functions of the
Polytechnic are also housed in Jacobs.

* The Dibner Libraryv/Center for
Advanced Technology in Telecom-
munications is Polyvtechnic™s first new
academic building in Brooklyn, and has
been described previousiy.

+  William H. Nichols Hall. iocated just
opposite the Diboer Lihrary/ CATT
Building, houses faculty otfices, labo-
ratories, and classrooms.  The
Departinent of Physics. ROTC. and the
Office of Career Services are located in
Nichols Hall. Over the nexi five vears,
it 18 expected that Polviechnic will vacate
this building. gradually moving these
functions into vacated areas of Rogers
Hall. or into another tacility.

The Brooklyn Center represents & nwjor
renuissance in which Pelytechnie is the
center of gne of the most unusual and suc-
cessful joint university-indusiry-public ven-
tures in the nation.  For Polytechnic
students. it means a new urban campus.
markedly improved surroundings, a dra-
matic new hibrary, new homes for Electnical
Engineerig, Computer Engineering, and
Computer Scicnee programs. and the oppor-
tunity to interact with major information
industrics.

The Long Island Center

at Farmingdale, Route 110
Farmingdale, New York 11735
(516) 755-4300

The Long Istand Center is located on
Route 118, one mile cast of the Nassau -
Suffolk county border. Tt 15 next door to
Republic Airport and 1s located in a rapidly
growing comidor of industrial and busi-
ness activity which stretches both north
and south atong Route 110G 1tis located on
25 acres of tand near scores of Long [sland
high-technology industries.

Maost engineering undergraduate pro-
araims and many graduate engineering and
nianagement programs are available at the
Long Island Center, which currently serves
approximately SO0 undergraduates and HX)
eraduate students. The world renowned



Weber Research Institute for electrophysics
research is located at the Long lsland
Center, as are the Universily’s unique aero-
space laboratories.

» The Main Administration Building
houses administrative and faculty oftices,
classrooms, a cafeteria, the Long Island
Center Library, 4 student lounge, con-
ference and meeting rooms, and research
and teaching laboratories.

* The Preston R. Bassett Buoilding
houses the Weber Research Center, its
offices and laboratorics. faculty offices,
and teaching and research laboratories.

» Grumman Hall, the student center,
houses a lounge, game room, hookstore,
student organization offices, the Career
Services Office, and the Student Life
office.

+ East Residence Hall consists of apait-
ment-style suites, each containing four
single bedrooms and a common room
with cooking facilitics. The facility
accommodates 50 students.

= West Residence Hall wus opened in
January 1991, and contains double-
occupancy roems and a large lounge.
No cooking facilities are available in
West Hall, and all students residing here
are required to be on a meal pian, The
facility accommodates 44 students.

» The Gymnasium is utilized for inzer-
collegiate, intramural, and recreational
sports. It consists of a multipurpose
gym floor, a weight room, and a
wrestling room. The Gymnasium is
also the site for special student and
outside activities.

The Westchester Center at Hawthorne
36 Saw Mill River Rd.

Hawthorne, New York 10532

(914) 347-6940)

The Westchester Center offers onty grad-
uate Programs, serving sclentists, engi-
neers, and managers employed in the
high-technology companies of the Lower
Hudson VYalley, as well as southern
Connecticut and northern New Jersey. The
Center fulfitls their educational needs
through provision of part-time graduate
degree programs and specialized continu-
ing education programs.

To serve this unique population, most

classes at the Westchester Cenler are held
in the late atternoon, evenings, and/or on
Saturdays. Programs are offered in
Electrical Engineering, Computer Science,
Metallurgy and Materials Science,
Chemistry, Management, Manufacturing
Engineering, Telecommunications and
Computing Management. and Information
Systernis Engineering, the latter two in exec-
utive format, meeting on alternate Fridayy
and Saturdays throughout the semester.
This modern facility contains class-
rooins, admimstrative offices, the Richard
Laser Library, a compuier terrninal labo-
ratory. and a microcomputer lzboratory.

POLYTECHNIC

LIBRARIES

The goul of Polytechnic Libraries is o
sutisty the recorded mformation and doc-
ument needs of the students, faculty, and
administration supporting the undergradu-
ate, graduate, and rescarch programs.
Highly skilied libranans and information
speciasts offer the following services:

« Circulation of a book collection of over
130,060 volumes and a large course
reserve collection,

*  Reference assistance to locate the book,
articke, or information at Polytechnic
or other tocations which meets users’
needs.

+ An active interlibrary loan program
capabic of locating and retrieving books
through a powerful international com-
puter systein (OCLC. with about 3,400
libraries}. Membership in cooperatives

such as the Academuce Libraries of

Brooklyn, the New York Metropolitan
Reference and Rescarch Library
Agency. and the Long Island Library
Resources Council provides additional
interlibrary loan access. and on-site
access and circulation privileges at many
arcq librartes.

» Dutabase searching capahility, available
at cost. to do detailed author, tite. or sub-
ject searches in virtually any area of
interest from over 250 computerized
databases. some of which provide full
abstracts of relevant papers and articles.

+ CD-ROM search capability in five cai-
egories of databases: joumnal citations,
tree texl, full ext image. monograph
citations/abstracts. and reference works.

POLYTECHNIC UNIVERSITY

This system is being constantly
expunded. and is o major component
of the Dibner Library.

« [nfoDash. a service which retdeves jour-
nal articles rom the Polytechnic
Librarics or any of the major New York
metropolitan area libraries.

»  Other services include library orien-
tations for all students, requested class-
room instruction on specific aspects of
library use. iaintenance of over 1200
joumals. an excelient coliection of ency-
clopedias, almanacs, indicies and
abstracts. biographical dictionaries, and
other reference material.

The Bern Dibner Library opened in
January of 1992 It replaced the Spicer
Library as the Brookiyn Center Library,
and 1s the center of slate-ot-the-an electronic
scarch and retrieval facilitics serving all
three Polylechnic cainpus centers.

The new hibrary occupies two floors of
Polytechric’s new building at Metrotech,
and doubles the amount of space available
for book and journal collections, and greatly
expands the amount ol study and reading
space available for students, fuculty, and
staff. Expanded facilitics for reading micro-
ficbe und microfilm. as well as video facil-
ies are provided. Individual study canrels
provide study space tor individuals, while
a set of study rooms can be reserved for
group study.

This new $15,000.0006 library and infor-
mation center accesses information elec-
tronically from resources throughout the
nation and the world. [tis a prototype tor
advanced electronic information centers to
follow, and enabies users in homes, offices,
classrooms. and laboratories as well axs
libraries to locate and retrieve information,
books, journal articles, or other documents.

The Long Island Center Library s clec-
tronically connecied to the Brooklyn Center,
and offers the sarne services as provided in
Brooklyn. The on-site collection is smalier,
but all books and journals at any
Polytechnic location can generally he
acquired within 24 hours,

The Richard Laster Library serves the
Westchester Center, and is availahle during
the normal operating hours of the Center.
It is atso electronically connected to the
Brooklyn Center, and all services are avail-
able. The library maintains a small on-
site collection serving those graduate
programs given at the Wesichester Center.
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POLYTECHNIC UNIVERSITY

POLYTECHNIC
COMPUTING

FACILITIES

Computing facilities at Pelytechnic are
conlinually undergoing expansion in terims
of the number and power of compulers,
and the range of software services pro-
vided. Polviechnic™s student-to-deviee ratio
now stands at §: 1. and is continually declin-
mg. All three campuses are electronically
linked. and all mainframe facilities can be
accessed from any Polytechnic campus
center, a5 well as by diat-up from an exter-
nal focation.

The Polviechnic Information Tech-
nolopy Systems unit provides a wide range
of cquipment and services which are avail-
able to the entire University community:
students, faculty. rescarchers, and admin-
1strative personncl.

Polytechnic students have access (o a
wide variety of computing equipnient. oper-
ating systems, and software. Available
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equipment includes a mini-supercomputer,
maeinframe computers. mInicompuiers,
workstations, personal computers, and
graphic terminals. Ethemnet is used to link
computers on all three campuses, and secess
is provided to several global networks,
meluding Internet, NYSERnet, BITNET,
and Usenet. Unix. DOS, and Windows are
the most frequently-used operating sys-
tems, but others are also available, Most
prograrming languages are avaitable, as are
word processors, spreadsheets, graphics
packages, and a wide variety of special-pur-
pose software.

Each Polytechnie campus cenier has
general-use terminal and microcomputer
laboratories availabie. In addition, many
departments including computer science,
electrical engincering. civil enginecring,
mechanical and industrial engineering.
chemical engineering, physics, and others
maintain dedicated special-use compuier
faciliies for their students and faculty.
Several of Polytechnic’s research centers
inciuding CATT and WRI aiso maintain
dedicuted computer facilities for research
purpuses.

All Polytechnic computer facilitics are
managed and supported by the Pata
Processing Center and its staft. The Center
supports a4 wide range of languages and
operating systerns, word processing and
spreadsheet systems, and specialized soft-
ware for graphics and other purposes, as
noted ahove. The Center provides a full-
tme systems programming staff which is
available 1o assist students and faculty, and
staffs University computing laboratories
with full-time and pan-time consultants.
The Association for Computing Machinery
{ACM) 1s a student organization which
provides ¢xiensive user Support services.
including debugging asstslance. distribution
of software documentation, and seminars
on facility use.

Dhal-up fines arc avaitable to students,
faculty. and staff at all times, 24 hours per
day, 7 days per week.
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PROGRAM AREAS

Polytechnic 1s a university uniquely
focused on the wordd of technology and s
interactions with society. To fulall this
mission. Polytechnic otfers degree pro-
grams in four general academic arcas:

= Engineering
* The Sciences and Mathematics
+ Munagement
+ Liberal Arts

ENGINEERING

Engincering is perhaps best described as
the creation of devices and irmplements
which can control or manipulate nature to
produce a desired effect. It is the applica-
tton of science to the building of the infra-
structure, devices, tools, and other
implements of society ina way which will
improve the quabity of life and environ-
ment for all.

The modern engineer nust have a irm
background 1n the sciences which he or
she will apply. as well as i mathematies,
the language with which scienuists describe
nature and through which enginecrs manip-
ulate 1. The engincer must alse have a
background in the liberal arts, as no one can
hope to tnprove socicty without under-
standing its character, needs, and desires.
The modern engineer must also develop
excellent communications skills, both to
deal with fellow professionals as well as
with decision-makers and the pubtic.

Engineenng programs at the Polytechnic
build on a linn foundation of mathematics
and science (o develep the engineering
analysis and design skills required ot a
practicing professional. Undergraduate pro-
grams prepare students cqually for entry
into the profession and for continued edu-
cation at the graduate level.

Above all, an engincering education
from Polytechnic prepares the graduate for
a lifetime of education and growing knowi-

AND POLICIES

edge. The ability to continue learning is
perhaps the most lasting gift of education,
particularly 1 the rapidiyv-developing field
ot technology. By giving 1ts studenis a
comprehensive education in the principles
of science and engineering, and by devel-
oping the creative skills required for engin-
ecring design and analysis, Polytechnic
provides s graduates with the ahility to
continue 10 learn and grow as their cargers
progress,

Just as current Polytechnic facolty and
alumni are advancing the state-of-the-art in
such varied fields as telecommunicapions.
microwaves, space electronivs. imaging
seiences, quantium clectronics, pulse power,
materials. acrospace, geotechnology. soft-
ware engineering, carthquake performance
of structures and numerous others, the
Polytechnic engineer is equipped to carry
this radition forward to the next generation
of lechnological breakthroughs.

THE SCIENCES AND
MATHEMATICS

Science and mathematics are the under-
pinnings of modern technology,  As sa-
entists and mathematicians discover and
describe new secrets of the natural world
around us, engineers look 1o apply them to
the development of technology. Without
the physical sciences and mathematics,
engineers would have no tools with which
1o invent the technology of tomorrow.,

Undergraduate science and mathemat-
s programs at Polytechnic give the student
a unique opporunity W study basic theory,
while at the same time interacting with
design disciplines. The structure of under-
eraduate programs in these arcas allows
students to select concentrations of elective
courses in technology arcas, and students
are encouraged 1o do so.

Students are exposed 10 modern labo-
ratonies, and interact with faculty whoe are
world-class researchers.  As nmiany junior
and senzor classes are guite smatl. students
n these arcas get to develop one-on-one
relationships with faculty. and have the
opportunity to work with them in their
appropriate rescarch areas.

The future of technology criticaily
depends on our ability o develop a better
and more accurate understanding of nature
and 1ts opportunities and constraints, For
technology o advance, scientists st con-
tinue to unlock the seerets of the universe,
and mathematicians muost continue 1o
develop the analytic and logica! processes
whereby we can extend and apply that
which we discern. Polytechnic programs
prepare scicntists and mathematicians for
this vital role, coabling them 1o lead us to
a hetter future,

MANAGEMENT

Management programs at Polytechnic
focus on the management of technology.
The management of top-tlight technology
is no longer a luxury in today’s fast-paced
industrial environment. Management of
technology requires unique skills, and a
finn understanding of where technology is
going, and, just as imponantly. how it is
developed and supported.

Management of echnology has two
aspects. For the manager of a technology
business or indusiry, the need to know how
to suppon and nurture the development of
a new technology or product is critical.
Decision-making must tecognize the need
for research and product development and
place this need into the raditional fiscal and
operating requireiients of an organization.

On another level, every commercial
enterprise must now deal with complex
technologies, including information sys-
iems, telecommunications, computers,
avtomation, and the like. Magsaging these
aspects of organizations also requires spe-
cialized skills and knowledge.

Management programs at Polytechnic
combine the traditional skills and knowi-
edge 10 basic management sciences with the

involved in the development. production,
and sales of technology und those critical
technelogy components of every comrmer-
cial and public cnterprise.

15



ACADEMIC PROGRAMS AND POLICIES

LIBERAL ARTS

It :s through the study of the liberal arts
that we learn w understand human society,
ity deselopment. il needs. 1ts desires. and
the means through which it makes these
known.  No one can adequately address
technology, or s creation and develop-
ment, without un adequaic understanding
of the human and societal needs which it
seeks 1o serve. On the other hand. no
hunzinist can adequaiely understand soci-
ety and its development without a knowl-
edee and understanding of how it interacts
with and is affected by echnology.

While studying tradittonal programs in
social sciences and humanities. liberal arts
majors at Polyviechnic also take a curricu-
lum specifically addressing the interac-
tions between society and technology.

SELECTION OF A
MAJOR

(UNDERGRADUATE
STUDENTS)

Undergraduate students admitted o
Polylechnic are permitted to declare thewr
major tmmediately. should they so desire.
Incoming freshman may itially enter as
“undeclared™ majors. For many treshiman
who wish to consider several program

options. 1t is useful to delay the choice of

4 major.

Pelytechnic's freshman year is uniform
for all enginecring myjors, and very simi-
lar for other majors. Thus, students may
delay their setection of @ major unitl the end
of the freshman year i they so desire. Such
students will tollow the "Core Curriculwin
tfor Engincering Majors” durmng their first
vear, This curricwlum is detinled under
“General University Degree Requirernents”
m Part 1T of this catatog.

Studenis are tree 10 change their major
at any time. given that their scholastic stand-
ing is acceplable to the program into which
they wish totransler. 1t should be noted that

such changes may involve some loss of

credit i done later than the end of the first
year. Advisers will work with any student
wishing to change majors to minimize the
loss of credit and distuption o the stu-
dent’s educational program.
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DEFINITION OF CREDITS
AND UNITS

Undergraduate semester credits are
hased upon the number of 55-minute peri-
ods scheduled each week during one sentes-
ter. Normally, one credit signifies a
minimum of cither one 55-minute period
of classwork, or three hours of undergrad-
vate fahoratory, over a period ot 14 weeks,
In a few cases, more e per oredit iy
given. The final examination period is an
integral part of the semester.

CGraduaie stuedies are expressed in werms
of umts. One 55aninue periad of gradu-
ake classwork tor a single seimester cares
1-1/5 graduate units. A standard graduate
course mecting for 2-1/2 33-miinuie peri-
ads per week would be equivalent o 3
units. This is the most common format for
graduate courses. Graduate Taboratories
involve gpproximately pwice this amount of
tume per graduate unit. Courses meeting
more of less than 2-1/2 penods each week
are assigned units in the appropriate pro-
portion.

CREDITS FOR COURSES
TAKEN ELSEWHERIE
{TRANSFER CREDITS)

Residency

To earn a Polviechnic Univeraty degree.
students must compleile a minEmum num-
ber of credits at the Polytechnic University.
The miinnmum pumber of credits which
must be completed at Polviechnic
University 1o satisty residency require-
ments Is:

« Buchelor of Science 34 credits in
approved Jumoer and Senior subjects

o Muasier of Science 27 uniis

*  Engineer 27 units beyond the M.S.

« P 30 units including dissentution

*  Graduare Certificate 12 units

Undergraduate Students

Students who have completed somie
undergraduate courses at other colleges or
aniversities are encouraged to constder
transferring into Polviechnic programs.
Polyviechimie witf award transfer credit for
appropriate courses satisfactorily com-
pleted clsewhere. Students transferring to

Polytechnie tromi other universities must
have transcripts of their courses examined
by the Ollice of Admissions and an adviser
from the student’s major department 1o
determine the acceptahility of individual
suhstiutions and general acceptance of
credits from their former tnstitutionis).
Much of this can be accomplished during
the application process if the student’s
records are complete. All evaluations of
transter credits must be completed hy the
end of the student’s first semester of regis-
tration at the Polytechnic,

Transfer credit is never given for any
vourse in which a grade less than “C™ has
been carmed. In addition. any student com-
pleting a course at Polytechme for which
transfer credit has already been given auto-
matically forfeits the teansfer credit Tor that
COUrse,

The contenis and standards of courses
vary from school to school. Thus. a trans-
for student may find, after semester’s work
at Polviechnic. that he will be better pre-
pared for advanced courses if he re-civolls
in a course at Polviechnie for which he has
heen eiven transier credit, A student may
be required to do this in consultation with
his adviser.  In some instances, course
requireiments may be waived for students
who demonstirate sufticieot knowledge of
a specific course content through either
wiltten of oral examinabion piven by the
appropriate academic departiment. In such
cases, ne creditis awarded. bat the student
will be permitted o subinit a more advanced
course o satsty degree requirements.

Grades of cowrses tor which transter
cradit is given are not included in the com-
putation of the student’s comutative or cur-
rent semester gracde-point average.

Polviechnic will also grant students
credit lor appropriate Advanced Placement
courses taken in high school. gisen accept-
able performance on AP examinations.
Credit may also be granted for college pre-
view courses tuken at Polbs technic or other
universities while @ high-school student, it
thexe courses are relevant 0 the student'’s
degree program and acceptable grodes have
been achieved. Grades for such courses are
also not included n the computation of the
cuiniulative or cunent semesier grade-point
averages.

Graduate Students

A timited number of units. consistent
with residency requirements, tor graduate
courses complcted with honor grades (A or
B) from accredited institwtions may be



allowed towards mecting the requirements
for M.S.. Ph.D.. or graduate cemificate pro-
grams. Courses must be acceptable at the
transferring institution for simmlar Jdegree
programs. and must usuaily have been taken
after receipt of a bachelor’s degree.
Evaluation of graduate transfer units is
done by the student’s major academic
department.

Graduale courses taken at Polyiechnic
while a student is pursuing an undergrad-
vate degree may be subscquently applicd
towards a graduate degree provided that
they were not subinitted in fulfillment of an
undergraduatic degree and a grade of B or
higher was earned. Such courses are not
subject t0 the 9-unit maximum transfer
limitation for the M.S. degree and the grades
are not figured into the cumulative grade-
POinL average.

Transfer Credits While in Restdence

Students enrofled at Polytechnic are
expected to take coursework at Polytechnic
University. Exceptions can he made in
cases wherc Polyiechnic does not otfer
courses of importance to the attainment of
the student’s academic goals.

To obtain ¢redil/units lor courses taken
elsewhere while enrolled at Polytechnic,
written permission must be ohtained from
the major academic adviser and the depart-
ment head of the course for which transter
credit is requested.  This must he done
before registering for the course at anuther
mstitution. Forms for such permission are
available in the Office of the Registrar,
The following requircments apply:

» The other institution must be secrechied.

»  Grades earned must he C or better tor
undergraduate courses and B or better
for graduate courses.

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

+  Only credits/units will be granted: grades
are not included in the computation of
cunwilative or current semester grade-
point averages.

CREDIT BY EXAMINATION
(UNDERGRADUATE
STUDENTYS)

Undergraduate students with an out-
standing record or with specialized com-
petence may cstablish a maximum of 18
credits towards the baccalaureate degrec by
passing comprehensive examinations. Each
department deierinines the courses in which
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such an cxamination is available and the
examination forniat. Students must oblain
the approval of the depariment eiving the
course and the depariment of major study.

A grade of B+ or better is required o
achieve credit by examination. Students
who register for or attend a course at
Polytechnic may not subsequently take the
examination tor credit tor this course or for
a course with similar content. No exami-
nation may be taken more than once.

A specified fee is paid to the bursar in
advance of each examination. The course
and credits are posted on the permanent
record without a grade, and do not count
towards the minimum residence require-
ment for the bachelor’s degree or for a
degree with honors or towards the grade-
point average.

In the area of foreign languages, those
presenting therr native tongue of the lan-
guage in which they were educated are
excluded from credit for the first four
semesters of work in that language.

VALIDATION CREDITS
(UNDERGRADUATE AND
GRADUATE STUDENTS)

When it 15 uaclear whether a course
taken outside Polytechnic is suitable for
transfer credit. a student may quabfy for
ranster credit by passing a validation exawin-
ination.

Pernission (o tuke such an examing-
tion st be recorded in advance on the stu-
dent's transfer evaluation form. The forinat
of the examination s af the discretion of the
department giving the course. Scheduling
of th¢ examination 1s by mutual agreement,
but i po event moere than one calendar
year after the student begins study at the
Polvicehnic. A grade of C or better s
required to validate course credits tor under-
graduate students; B or better is required tor
graduate students. An cxamination may not
be taken more than once. A student who
registers for or atiends the course at
Polytechnic forfeits the right 1o take a val-
idanon examination.

The sum of validation units. special stu-
dent unils, and transfer units, 18 Inmited o
a maximum of aine units for the Master of
Science degree.

CLASS STANDING FOR
UNDERGRADUATES

Students are classificd af the end of cach
seimesier by the Office of the Registrar on

the basis of carned and/or approved trans-
fer credits beginning September 1, as
follows:

Freshmuan 1- 27 credits

Sophamare 28 - 61 credits
Jrrdior 62 - 94 credits
Senior 2 U5 credits
MAXIMUM CREDITS
PERMITTED AND
REGISTRATION STATUS
Undergraduates

Full Time: A student who takes 12 or
more credits is categorized as full-time.
The maximuin course Joad for full-time
undergraduate students is normally 19 cred-
its. Students in special situations (such as
praduating seniors, ROTC cadets, etc.)
must recetve permission from the head of
their major department for any program
of inore than 19 credits. Students who reg-
ister for more than 20 credits will be charged
the per credit rate for additional credits
beyond 20.

Part Time: Students registered for less
than 12 credits per semester {cxcept sum-
mer) are considered part-time students.
Part-time students pay tuition at the pre-
valling per credit rate. and are not eligihie
for most {inancial assistance programs.

Summer and Intersessions: Students may
register for up to 7 credits during cach six
week summer term, and for no more than
14 ¢credits for the combined twelve-week
sumimier wim. Six credits for a given sum-
mer term is considered full-time status,
particularty for financial aid purposes.
Courses taken during intersession are
treated as il they were taken during the
subsequent semester or summer session
for the purposes of student records and
credit.

Graduates

Full Time: Registration for 12 units or
more categorizes graduate students as full
time. Students who regisier for more than
20 uits will be charged the per unit rate for
additional units beyond 20,

Part-Time: Students registered for less
than 12 units per semester {except summier)
are comsidered 10 be part-time students.
Part-time students pay the per unit tuition
rate. and do not qualify for most financial
assistance [rograrms.
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International students (undergraduate
and gradeate}y on F-1 or J-1 visas aie
required w enroll i a full-time program of
study coch semester.

SR cortate es of aiferdince and enroltiment
certifieatiois, vy dtdesity whe are regtstered
feoe Fesa thon £ 2 credits or wnits vy be ceviified o
tr-rinte, apecificatfy undersradueies wiie are
Jersteitiz i s enathortzed Hed-tie, el seines-
der £ wonk assdgrnrenis] and groedeite siadens
st eesearol projectsowfiicl their depeeinen
e corsifios inwrming to the Revoerar as folf-rive.
A for ter estaldisd fufl-time eqrivafoney s avel-
abdle prom dre Ctltce of the Revistar,

POLICIES ON GRADING AND
GRADES

Computing the Grade-Point

Average for Undergraduate
Students

The weighted grade-point average of
an undergraduate siudent is determined by
the Oftice of the Registrar on the basis of
the fellowing numerical values assigned
to the various letter grades:

Grade Paint Value Description
A 4.0 Excellem
Al 7 Excellent
I+ 33 Good
13 R2Y Good
I3 27 Good
[ 23 Puassinge
< 24 Passing
- 1.7 Dehcient. bul passiaog
13~ 1.3 [ehoient, bul passing
) [RY; Leboient, bl passing
I 04 Fiiling
5 Sanstacton
I Unsatslacion
W Withadrawal
| Incomplete
NR Nut Received™
I Passing

Cirene nor recehred Sy Regisorar i sivie to
FOpROET I
T Ondy wed o oprional PE coneren

In computation of the grade-point aver-
ages, courses eraded W. 1 S, or U are not
considered. nor do they count towards the
compitation of total credits passed or
carned.  Grade-point averages are com-
puted by mukiplying the numerical grade
in each course by the number of credits for
each conrse, adding these products for the
courses taken and then dividing this sum by
the total number of credits represented by
the courses considered.
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The W and [ grades are deseribed in
greater detail in subsequent sections. Grades
ot S or U are used w indicate progress in
mulii-semester rescarch projects or theses,
or for non-credit bearing remedial or other
courses. Undergraduates enrolled in grad-
Uake COUTSEs may not receive plus or minus
arades.

Computing the Grade-Poini
Average for Graduate Students

For the purposes of computing grade-
point averages Tor graduste students and
graduate courses, the following schedule is
used. Note that the range of grades for
graduate students is lintited 1o A, B, C,
and F

Grade Point Value Description
hY 4.0 Excellent
B 30 Ciosenl
¢ 20 Deficient. bui Passing
F 00 Failing
W Withdrawal
I Incomplere
AL Amdn
b Saustactory
L Unsapisfictory
NR Now Recened

Grades S and U are used 1o reflect
progress on continuing research etforts
until they are completed. at which time the
appropriate letter prade s entered on the
transeript. Non-credit seminar courses are
also graded Sor UL Grades S. U, L W, and
AUD are not ncluded in the computation
of the grade-point average. which 1s com-
puied as indicated for undergraduate stu-
dents.

Repeating Courses

Undergraduates; If an undergraduate takes
a course two or more times, only the sec-
ond and subsequent grades will count

towards the student’s grade-peoint average.:

This policy holds regardless of the first
and second grades earned. even when the
second grade is lower than the first.  The
repeated course must be taken within one
year of the first course, or at the first time
it is offered. where a course is not avatlable
to repeat within one year.

Grudreates: The first time a graduate student
repeats a course. the lower grade will not
be counted towards the grade-point average.
All subsequent grades in a course repeated

more than once will be inctuded in the
grade-point average. although degree credit
15 carmed only once.

Course Withdrawal - the “W” Grade

Students may withdraw from a course
or courses without academic penaliy
through the 10th week of the nonnal Fall
or Spring semester. Approval by the
instructor of the course is not reguived, but
the withdrawal form must be sighed by the
student’s mgjor academic adviser. When the
duration of the course varies from the nomn.
such as in 6, 9. or 12-week courses, with-
drawal must be filed hefore two-thirds of
the sessions arc completed. Withdrawals
must be filed with the Office of the Registrar
by 5:00 PM on Friday of the week indi-
cated. In the case of a two-week course,
withdrawal must be filed by 5:00 PM of the
seventh class day. Students who file a
course withdrawal form with the Otfice of
the Registrar by the scheduled deadline
will automatically receive a grade of "W.”
Onee entered on the student’s record., the
grade of "W may not be changed (o any
other grade under any circumstances. A
arade of “F" will be recorded for any stu-
dent who ceases to attend a course without
formally withdrawing in the required fash-
1on by the required deadline.

Aunditing Courses (Graduate
Students )

Graduase students have the option of
auditing courses instead of receving unis
and grades for them. Regular wition 15
charged, and courses are treated as part of
a full-time load. An "ALD™ notation is
made on the student’s permanent record.

Interested graduate students should see
their advisers and must notify the Office of
the Registrar within the first six weeks of
the semester of their selections of audit
status. Under no circumstances may an
audit status be changed o credit status
once elected.

Incomplete Grades

When for valid reasons, such as ilness
or other critical emergency. a student 1s
unable o complete the course work at the
usual ame. the nstructor may give a grade
or complete. 17 The date for completion
will be insented next o the 1 grade on the
grade sheet and will be communicated
dircetly to the student by the instructor



when possible,. Whenever feasible, this
date will not extend beyond the intersession,
in fairness to students who finish course
requirements on time. and to insure that st
dents complete prerequisites necessary for
taking advanced courses. On no account
will this date be later than one year after
completion of the semester tor which the
I was awarded.

The grade of I is used sparingly and
only in cases with valid reasons, not merely
hecause students have planned poorly or
overtoaded themselves. The [ grade signi-
fies that upon successiul completion of the
work, a passing grade will be issued.

An | grade lapses into a grade of F if the
student fails to complete the course work
within the specified completion date. If the
student re-registers for a course in which an
I grade was given, the | grade lapses to an
E. AllT grades must be converted prior to
graduation.

Continuation of Studies from MS to Ph.D

Students who plan t pursue additional
studies immediately following the award of
an advanced degree by Polytechnic should
complete a “Request for Continuation of
Studies” form in lieu of a new application
for admission, and hand it in for review and
approval 1o the department in which the new
degree will he pursued. This form is avail-
able from the Office of the Registrar.

ACADEMIC STANDING AND
PROBATION

Undergraduate Students

To remain in good standing, under-
graduate students nwst maintain term and
cumulative grade-point averages of 2.00
or greater. In addition, students must suc-
cessfully complete a minimuin number of
credits for cach semester of fuli-time study,
excluding summers and mini-sessions, In
the case of pan-time students, a “semester”
indicates the points at which 12 or more
credits are urdlertaken. Thus, the first scmes-
ter of study ends where 12 credits are accu-
mulated; the second is calculated from that
time onward until 24 credits are accumu-
lated. According to these semester equiv-
alents, grade-point requircments for
part-time students follow those for full-
time students.
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The mimmum number of cumulative
credits to be achieved by the close of each
semester of tull-ime study appear below in
Tabie 1:

Table 1: Minimum Credits to be
Earned vs, Semester of Full-Time
Study

Minimum Credits

SEMESTER Successfully Completed

i {]
] i3
il ki)
I 44
A% k1
Vi 73
Vil 1]
Vil 14
X 120
X 136

In calculuting the number of successlully
completed credits:

L. Courses with ‘T grades do not count
towards the criteria of Table 1.

2. Credits hearing the grade "F” and
repeated within one academnic year will
be recalenlated using the second grade
carned. thus entering into the number of
credits suceesstully completed {assum-
g that the second grade is not also "F7)
during the semester in which it s
repeiated.

3. Credits with the grade of “[" will be
counted toward enrollment for one vear.
At the end of that time, any grade of “1”
that has not been changed by the instnue-
tor of record will automatically lapse o
a grade of "F",

4. Credits assigned a grade of "W do not
appear in the calculation ot credits
undertaken, eamned, or successtully com-
pleted.

5. Transfer students will enter the stan-
dard as calculated from the point at
which transfer credits place them,

T

A second requisite for enrollment is the
maintenance of a grade-point average of
2.00 or above, or performance appraaching
2.00in a steady and realistic fashion. Tahle
11 contains the absolute minimum cumu-
lative prade-point average to be achieved by
the close of cach semesier of full-time or
full-time equivalent enrollment.

Table 2: Minimum Required
Cumulative Grade Point Average by
Semester

Minimum
SEMESTER Cumulative G.P.A.
[ 1,30
[i 1.40
[ 1.50
1V 1.67
v 1.78
Vi I 88
VI 435
VIl 200
x 200
X 200

The Deun of Students provides regular
academnic monioring of all undergraduate
students in a system which includes: {Iya
review of each student’s academic record
after cach semester: {2) conferral with the
student’s academic adviser or ather repre-
sentatives from the student’s major depart-
ment; (3} meetings with those students
determined to he encountering academic
difficulties; and (4) assignment of an aca-
demic action code.

Students wheo are determined to be hav-
ing academic difticulty will he placed on
academic probation, according to the fol-
lowing steps and actions:

Academic Warning: Students whose
grade-point averages approach 2.00 are
placed on “academic warning” Letters
are sent to these students warning them of
potential problems. urging them to make
use of the support services avatlable to
them. encouraging them to take whatever
MICASUFES dFe NECEssary to maintain good
standing and inviting them to meet with the
[Jean of Students.

Academic Probation: Sidents are placed
on “academic probation™ when their seimes-
ter and/or cumudative grade-point averages
full below 2.0, but remain ahove the min-
imum standards of Table 2. Students falling
into this category are notified by letter and
are required to meet with the Dean of
Students prior 1o registering for any further
course work,

Final Probation: Students whose acade-
mic record indicates an unacceptable level
of academic progress may be placed on
“final probation”™. Notified by letter of
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their standing. these students are required
to meet with the Dean of Students o deter-
mine a program of study geared towards
mproving their performance.  Failure to
improve their performance will result in
disqualification. Students on (mal proba-
tion may nol participate in early registra-
on.

Disqualification: The Commitiee of
Standing, comprised of the Dean of Stu-
dents and s representaine of the student’s
major department, shall jointly disqualify
from the University any student whose
cumulative average or number of credits
successtully completed falls below the ap-
propriate minina shown in Tables 1 and 2.

Additionally, a major department way
disqualify a student at or above the minina
hsted, if it 15 indicated that continuation will
not lead to a suceessbul completion of
degree requirements. Undess aceepied into
another department, a student so disquali-
fied will not be pernntied w reapply to the
University for at least one academic year.

Extenuating circumstances, such as scri-
ous medical and perscnal disorders. must
be documented, and can lead 1o the waiver
of these criteria for one semester,
Performance in the subsequent sernester
must meet minimal standards. Such
arrangenients must be made inconcert with
the head of the major department and the
Dean of Students.

Dean’s List:

Undergraduate students who perform
at a fevel of demonstrated excelienve are vec-
ognized by their placement on the Dean’s
List. Undergraduate students who achieve
both cumulative and semester grade-poini
averages of 3.40 or betier, with no failures
or incompletes. are commended by the
Dean of Students and placed on the Dean's
List. This list is posted semi-annually lor
fuil-time and annually for part-time stu-
denss. Only those who compicte 12 senes-
ter hours or more during a regular academic
semester {or year for part-time students)
with a cumulative grade-point average of 3.4
are ehigible. Students who include project
courses in their 12-credit-or-more programs
are also eligible. provided that these courses
represent no more than one-half of the
credit load for a given penod. and all of the
aforementioned requirements are met. The
Dean’s List notution appears on the sto-
dent’s pertnanent record.
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Graduate Students

A graduate student is expected 1o
progress in the studies pursued and to main-
win a B (3.0 average. Tailure to do so can
result in heing placed on “academic pro-
bation.”

After posting of the spring semcester
grades, graduate students whose cumula-
tive grade-point average is below 3.0 will
be notified that they are on academic pro-
bation. The data for such determination will
be provided to the Dean of Research and
Graduate Studies by the Registrar, and
copies of probation notices will go to each
department. where the accuracy of grade-
point average determinations will be
checked. Studems with GPA's fower than
3.0 will be nonificd in August by the Dean
of Rescarch and Graduate Studies of their
standing.

A mujor department may Tequest that a
graduate student be placed on academic
probation wt any tme it finds a student
falling below a 3.0 cumulaiive GPA. The
request must be signed by the department
head and sent 1o the Oflice of Rescarch
and Graduate Studics.

A graduate student on academic pro-
bation may not register for further courses
without the written permission of the depart-
ment head and the concurrence of the Dean
of Rescarch and Graduate Studies, When
astudent is permitied to register, the depart-
ment will provide the student with a writ-
ten statement of the academic performance
required for the next academic year or
Semnesier 10 retain permission (o egisier
in future semesters. The statement will be
kept on file in both the Office of Rescarch
and Graduate Studies and the mujor depart-
ment office. A student may be denicd per-
mission to register by the academic
departmient or the Dean of Rescarch and
Graduate Studies at any tiine while on aca-
demic probation.  Students are cautioned
that failure to maimtain a 3.0 cumulative
GPA may resalt in loss of regular status
and/or in refusal ol perimnission to register.

No indication of academic probation
will appear on the student’s wranseript, but
a record will be kept on file.

WITHDRAWAL FROM THE
UNIVERSITY

Voluntary

Students who withdraw completely dur-
ing a semester which they are registered
must notify the Dean of Students (under-
graduates) or the Vice President for

Research and Advanced Programs (grad-
uates). No withdrawal 1s official unless a
written form is approved and submitted to
the Office of the Registrar. Mere absence
from courses does not constitute ofticial
withdrawal, but will lead to grades of “F”
recorded for courses not completed.

Involuntary

Polytechnic Umversity 1s concerned
about the health, safety, and well-being of
its students. Therefore, a student who is
judged to be a threat to himself or herself.
or to others, may be involuntarily with-
drawn from the Polytechnic. The University
sceks, whenever possible, that such a stu-
dent be allowed to continue as an active stu-
dent if he or she agrees to involve himself
or heeself with appropriate care from a pro-
tessional helper. Full details concerning
this policy are available from the
Depariment of Student Life.

LEAVES OF ABSENCE AND
READMISSION

Undergraduate Students

Anp undergraduate student wishing a
feave of absence tust discuss this with the
Dean of Students. A student desiring to re-
enter after a one year or more period of
absenee muost submit a request for read-
mittance by filing an apphcation for read-
mission with the Ottice of Admissions.

Graduate Students

Part-time students who fast attended
Potytechnie within a three-year period
before the semester in which they seek w0
be readmitted need no formal readmission,
and are automaucally permitted to regisier,
Part-time students who have not aticnded
within the past 3 yvears rust file an appli-
cation for readmission which is available
from the Admissions Office.

Fuli-time students who desire o inter-
rupt thetr studies may request a leave of
absence for a specified period of time, usu-
ally not exceeding one year. Such requests,
when approved by the V.P. for Research and
Advanced Programs. will constitute assur-
ance of readmission to the degree program
from which the leave was taken. When the
period of absenege exceeds the approved
leave of absence. the student must apply for
readmission,

Only it a part-time or full-ume student
has received an approved leave of absence
will the time limitation on earning a grad-
uate degree be extended by the period of the
leave. Forms for requesting a leave of



absence are available [rom the Olfice of
Research and Advanced Programs.

Once a Ph.D. student has begun the dis-
sertalion, registration must be cominuous,
and a leave of absence is required lor semes-
ters in which the student will not be regis-
tering for dissertation units. Students thiling
o obtain a leave of absence who subse-
guently wish 10 be readimitted may be
required to register retroactively for those
semesters nol attended.

THE FAMILY EDUCATIONAL
RIGHTS AND PRIVACY ACT -
THE BUCKLEY AMENDMENT

The Family Rights and Privacy Act of
1974 {FERPA}, as amended (also known as
the Buckley Amcndment) grants 1o siu-
dents certain rights, privileges, and pro-
tections relative to individually identifiable
student education records which are main-
tained by the University. Specifically, these
include the right to:

+ inspect and review the stodent’s educa-
tion records;

« request the amendment of such records
to cnsure that they are not inaccurate,
misleading. or otherwise in violation of
the student's privacy or other rights:

» consent W disclosure of personally iden-
tifiabic information contained in the
student’s education reconds, except to the
exient that Polytechnic’s disclosure pol-
icy and directory Information permits;
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+ obtain a copy of the Polytechnic’s pol-
icy on meeling the requirements of
FIERPA. which is made available
through the Registrars Offwee on cach
campus; and

* Tlile with the U.S. Department of
Education a complaint concerning
alleged tailure by the University to com-
ply with FEERPA,

[FERPA permits the release ol directory
type information to third parties outside
the Polytechnic without written consent
provided students have been given the
opportumty to withhold such disclosure.

Polytechnic rescrves the right to dis-
close the [ollowing information related to
a student. which is considered “directory
information:™ the student’s (1) name, (2)
class year. (3) date/place of birth, (4)
major field of study, (5) participation in offi-
cially recognized activities and sporls,
including weight and height of members of
athletic teams, (6) dates of attendance at
Polytechnic, {7) degrees and awards
received. (8) the most recent previous edu-
cational institution attended by the student,
{9y home and tocal addresses und telephone
numbers, and (103 any other similar infor-
mation (e.g. the title ol the student’s M.S.
project or doctoral dissertation. distin-
puished academic pedormance). Currently
registered students who wish 10 withhold
directory information may do so by fol-
lowing the directions in the "Regulations
on Privacy Rights for Students™ brochure
available from the Office of the Registrar,

TRANSCRIPTS

The issuance of transcripts, and genet-
ally the release of any information about a
student is subject to the provisions of Public
Law 93-380, “The Family Rights and
Privacy Act”™ of 1974 as amended.
Polytechnic has adopted regulations to
implement the Act, and these can be found
in the previous section.

Unless Polytechnic’s disclosure policy
permits otherwise, official transcripts of
the scholastic record will be issued only
upon the submission of a wrtten request or
upon the submission of a signhed release
from the student. Official transcripts will
be sent directly to the school or other prop-
erly authorized parties, In no case can a stu-
dent receive an official copy of his or her
own transeript, unless specifically autho-
rized by the Registrar. Such exceptions
are strictly monitored. and are rarely given.
Unofticial transcripts are available to any
student upon written request. The first
transeript will be issued without charge.
There is o fee tor each subsequent transcript
issued.

Polytechnic reserves the right to with-
hold the issuance of a transcript due to the
student’s failure 1o meet financial indebt-
cdness to Polytechnic.

LUpon graduation. a student’s transcript
should be reviewed carefully and any errors
immediately repored to the registrar before
the record is sealed.
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CAMPUS LIFE AND SUPPORTING SERVICES

DEPARTMENT OF

STUDENT LIFE

The Department of Student Life is con-
cerned with the haliste education and devel-
opment of all Pelytechnie students. both
mside and outside the classroom,
Responsible for the operation and mainte-
nance of many student-oriented and student
support programs and services, the
Department of Student Life seeks to assist
students in achieving suceess and enrich-
ment in thetr endeavors at Polytechnic,
Students needing assistance in resolving dit-
ficulues are encouraged o speak with &
Student Lite stalf member. Some of the
arcas handled by this oftice include:

» freshman programs. such as the new
student overnight, the freshian seminar
(SLI0T 3 advising undeclared majors,
programs for parents

¢ academic progress monioring

« physical cducation and athletics

« student activitics

= residence life and housing

+ international student advising

¢ student leadership development

« counsehing. advising. and student
advocacy

+ health insurance coordinauon

» academic and disciplinary policy
administration

OFFICE OF SPECIAL

SERVICES

Tutoring and counseling services are

offered through Polytechnmic’s Oitice of

Special Services. I students need acade-
mic assistance, the Oftfice of Spectal
Services provides tutoring onan individual
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or group basis. Qualificd upperclass stu-
dents serve as mathematics. physics, com-
puter seience and chenuisiry (utors,

Interested students can also take advan-
tage of individualized study skills advise-
ment or workshops dealing with
note-taking, time management and test-
tuking. These academic-retated skills assist
students in successtully mastering the tech-
nical curneulum at Pulytechnic,

Special Services also provides voca-
tional and personal counseling. On-site
visits and plant tours are arranged to help
students explore the various opportunitics
avaitable to them when they leave school,

Addressing the varied needs of the

Polytechnie student is the primary goal of

the Office of Special Services, All tor-
ial, educational and counseling support ser-
vices are provided tree of charge. Because
the Office of Special Services is sponsored
in part by a grant {from the United States
Department of Education, some students
reguesting assistanee must {first meet the
federal eligibility guidelines.

THE LEARNING

CENTER

The Learning Center 15 a “drop-n™ facil-
ity open daily on the Brooklvn campus
from 10:00 am. to 6:00 pam. and on the
Farmingdale campus from 9:00 am. o
3:00 p.m.. etfering help to students having
difficulty in chemistry. computer science,
mathenatics and physics. Ttis not a tutor-
ing program. A staft of gqualitied under-
eraduate and eraduate students assists
students who have specilic problems with
their studies.

Nearly all student problems can be han-
dled by these student helpers, More ditfi-
cult problems are referred 1o the director or
the course instructor, Students needing
regular ohe-on-one wtoring are reterred to
the Office of Special Services.

CAREER SERVICES

OFFICE

As its name suggests, the Career
Services Office ix available to assist students
in meeting their varied career needs.
Petytechnic students are encouraged to
begin taking an early and active role in
planning tor their career development. For
this teason. the goals of the Carcer Services
Office arce to assist students in:

*  becoming hetter informed ol their curcer
oplians

« wentifying and pursuing their abilitics
and mterests

= providing cxperienees and services
which will allow students the oppon-
nity to apply their skills and academic
hackground in paid and non-paid work
ASSIEICNts

» deciding whether o pursue graduate
study or full-time employvment

« making a successtul transition from the
academic setting t the business, gov-
ernment and industriat sectors

Students at every academic level are
encouraged tospeak with protessional staff
concerning both their career development
and job placement needs. Ongoing devel-
apmental carcer services include: career
fairs; career exploration workshops and
seminaes: and individualized counseling
concerning job skills (résumé writing. jub
search and interviewing wehniquest und
cureer decision-making.

Iob placement services help students
gain valuable work cxperience in buth
engineering and non-engineering positions,
Full- and part-tume job banks. summer job
assistance and our extensive reeruiting pro-
eram meet the needs ot job-seeking sto-
dents. The demand for Polyvtechnic
graduates is great. as evidenced by the
maore than 100 companics that recruit on
campus eich vear. These companies



conduct over | (00 interviews yearly, result-
ing in employment for many of our grad-
uates. During 1992, the placement rate
for Polytechnic B.S. graduates was 83%

As the Career Services Otfice firmly
belicves that carcer planning and develop-
ment 1s an on-going process, alumni are
welcome to use the resources of the offlice
when planning or making career or job
changes. In addition to the corporate library.
job bank and other reference periodicals and
literature, individualized counseling 15 avail-
able on a limited basis.

COUNSELING

SERVICES

At times, students can find themselves
dealing with a range of situational or per-
sonal roadbiocks which may interfere with
their ahility to succeed academically. The
Universily is committed to assisting students
in addressing those concerns in two ways.
Free. sherl-term counscling is available
on-site through the Office of Special
Services. Typical arcas of concern include
study habits, adjustment problems, stress
management and relationship difficulties.

For in-depth and long-term counseling
or psychological evaluation services. refer-
rals to off-site services are made. Tees are
charged by these external organizations,
with many agencies offering sliding-scale
rates (o mateh the ability of the student o
pay. In addition, many agencies will accept
payments {tom insurance carriers, 1t the
student’s pelicy covers counseling and eval-
uation services. Students secking an oft-
campus referral can receive assistance from
the Depanmient of Student Lite or the Office
of Special Services,

NEW STUDENT

ORIENTATION

Polytechnic seeks 1o case the new stu-
dent’s transition 10 his or her new environ-
ment. We offer a variety of progrants
designed to orient and welconie new siu-
dents every semester. These programs
melude a new student ovemight in the Fall,
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on-campus new student orientation days
every semester. programs [or parents of
freshmen, and other social activities in
addition to the Freshman Seminar—SL 101
(sec following section).

We encourapge every new student to
attend all Orientution events. These pro-
grams provide u vital link for securing a
strong relationship with the Polyiechnic

environment. For example. in August of

every year the new student overnight. which
takes place at an of l-campus fucility, brings
together Polytechnic faculty. administration,
staft, alumni. upperelass students and new
students. This unigque interaction altows
new students to become tamiliar with new
faces in the Polytechnic community before
they begin classes. The event is offered at
no additional cost, and is open w all inter-
national students in addition (o both under-
eraduate transfer students and freshmen,

FRESHMAN SEMINAR

(SL101)

SL10T is required for all entering fresh-
man wilh [ewer than s1x transfer credits, 1
is an extended orientation o the academic
and social challenges of higher education,
and a preparation for the ¢ritical choices and
dectsions college students must make.

SLI10T is designed o inuoduce (reshman
students to Polvtechnic University and to
support their efforts Lo achieve suceess In
this environment.  New academic chal-
lenges and responsibilities. new people and
sitwations, new Lime demands and com-
mitments are among the fuctors presentin
the transition to college. This seminar pro-
vides students with opportunities o develop
new skills and resources which may
enhance their chances for suceess, SLI0Ts
educational experience incorporales the
richness of resources from both inside and
outside the Polytechnic community. The
semirtar consists of a variety of guest lee-
turers, small group workshops, faculty pre-
sentations and sessions reserved for smull
eroup discussion on topics of particular
interest 10 each group. This diversified
eapericnce sets the stage for cach new
freshntan at Polytechnic o explore why
he or she has chosen Potytechnic and how
he or she can get the best out of his or her
Polytechnic education.

Topics covered in the course include:

*  Study Skills—(including note taking,
test tuking. effective reading. )

* Time Management

* University Resources and Support
Services

* Cumpus Invalvement and Student
Activities

= Effective Library Research Skills

= Cureer Awareness

+ Eftective Communication Technigques

¢ Prioritics and Goals

*  Heulth and Wellness (including stress
managenment, and alcohol and drug
issues.
At the end of the seminar, the student

will formally dectare a major, or confirm
a previously declared major.

UNDERGRADU:

ADVISERS

All undergraduate students are assigned
an adviser in their respective major depart-
nwents. Undecided or undeclared majors ure
advised by the Department of Student Life,
These departmental advisers are available
for individual appointments to discuss aca-
demic and related matters. A student’s
adviser must sign all registration, course
adjustment, and course withdrawal forms,

[n addition to departmental advisers,
freshmen are assigned a specially selected
freshman adviser, whao is there to assist the
student in making the transition to
Polytechnic. Freshmen initially meet their
freshinen adviser through the Freshman
Seminar (SL.101) and are required to meet
with their {freshman adviser during the first
semester at Polytechnic,

GRADUATE ADVISERS

Representutives of the various depart-
ments are assigned as advisers to gssist
graduate students in the selection of courses
o meet their individual needs, to aid them
in planning a program flor an advanced
degree and to guide them in their profes-
sional advancement.
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REQUIRED

IMMUNIZATION

All imernational students and scholary
are REQUIRED to contact the Intemational

Student Adviser in the Department of

Student Lite immediately upon arrival.
Students niust bring their immigration doc-
uments and passports with them for their
imitial meeting.

Polytechnic University has envolled
nternational students in both graduate and
undergraduate studies for many years,
Students holding visas make up nearly
15% of the Polytechnic population and are
an integral part of the umiversity.  Faculty
and administrators we sensitive (o the needs
of international students and strive 1o meet
them. Services for intemational students
we coordinated by the Intemational Student
Adviser, who is primanly located on the
Brooklyn campus,  International students
on the Long Island campus may contaet the
International Student Adviser by telephone
or go to the Department of Student Life on
the Long Island campus for assistance.

Informaiion regarding immigration com-
pliance. housing. health insurance, special
cvents and referrals are available through
the International Student Adviser. T<or fur-
ther information. consult those sections
dealing with graduale and undereraduate
admissions,

HANDICAPPED

TUDENTS

Polytechnic fully supports Section 504
of the Rehabilitation Act of 1973 and the
Americans with Disabilities Act. In this
regard. it makes every etfor o provide full
and harrier-free program accessibility. so
that handicapped individuals may fully
participate in the life ol the university.
Hundicapped students needing special
Arrangements or experiencing barriers
should contact the Department ol Student
Life for assistance.
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New York State recenily enacted a law
which requires students to show prool of
immunily 1o measles, mumps and rubetla.
Polytechnic will comply fully with the pro-
visions of this law, All students (graduate
and undergraduate), bom on or after January
1. 1957, taking six or more credits, must
comply with this law,

[mmunization status witl be checked as
part of the registration process. Students
who are not in compliance with (he law; (1)
will be harred from attending class (and
will not be entitled to any tuition refund);
(23 will notreceive grades: and (3) will be
demied further registration.

For forms or information on this require-
mient. or to submit the required proof, please
contact the Department of Student Life in
Brooklyn or Farmingdale, or the
Administration Cttice in Westchester,

ALCOHOL AND

DRUGS

In conformity with New York State law,
Polytechnic prohibits the unlawful pos-
session, manutacture, use or distribution of
illictt drugs and alcohol on its property or
as part of any of its activities. Violations
of this policy will result in disciplinary
actions pursuant to the University Code of
Conduct. Furthermore, Polytechnie will not
protect those who vielate these laws, nor
will it interfere with law enforcement agen-
cics that may pursuc violators of these
laws.

Students may Not pessess, CONSUMme ar
distribute alcohol on University premises
or at University-sponsored activities, except
in the following circumstances: by stu-
dents over the age of 21, in their residence
hall cooms, unless prohibited by residence
hall policy: by students over the age of 21,
at a University-sponsored activity where
gxpress permission to serve alcohol has
heen obtained trotn the Dean of Students.

All student organizations or groups
wishing 1o hold events where alcohol is
served must obtain the permission of the
Dean of Students or designee, who will be
solely responsible for making that deci-
sion and applying conditions and obliga-
tions to that permission.

ACCIDENT AND

SICKNESS INSURANCE

Currently. all tull-time students (grad-
uale and undergraduate) are covered by
accident insurance, at no additional charge.
Complete health insurance coverage is ree-
ommernded lor all students and is required
for international students and students liv-
ing in residence halls owned or contracted
by the University.

Information on the Polyvtechnic acci-
dent insurance (free for all full-time stu-
dents) and sickness insurance (additional
fee) policies is sent annually w full-time stu-
dents. [f you do not receirve these materi-
als. or need flunther information, contact
the Department of Student Lite. Spouses
and dependents of tull-time students are eli-
gible tor insurance coverage.

Polytechnic does not maintain health
facilities on its campuses. [nahealth emer-
gency, students should contact security
and/or the Department of Student Life to
arrange [or emergency transportation to a
hospital.



GUIDELINES ON
STUDENT RELIGIOUS

OBSERVANCES

The taculty of the University has adopted
the following guidelines on student reli-
gious observances, as recommended by
the Commission on Independent Colleges
and Universitics. The intent of these puide-
lines is to encourage independent colleges
and universities to reasonably accommodata
individual students’ religious obligations
and practices without penalty.

»  No student will be expelled or refused
admission to the University because
he or she 15 unable to participate in any
examination, study or work requirement
because of his or her religious obliga-
tions and practices.

« The University wil accept the respon-
sibility o making available to each stu-
dent who is absent from school because
of his or her religious obligations and
practices an equivalent opporiunity to
make up any examination, study or work
requirerncnt which may have been
missed because of such absence on any
particular day or days.

* The Universily requires students to
notify the instructor in writing, no later
than the fifteenth day atter the first day
of the semester, ol each class sched-
uled for a day on which the student will
be absent becavse of his or her religious
obligalions and practices.

+ In cffecting these provisions, the
University's administratton and faculty
agree to exercise the fullest measure of
good faith, and agree that no adverse or
prejudicial effects should result to any
student who avails himself or herself of
these guidelines on religious obser-
VANCes.

STUDENT

RETENTION

As required by the New York State
Education Department Higher Education
Data System. Polytechnic conducts a yearly
cohort survival analysis. This study i3
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designed to colleet data for a group or
cohort of first-time, full-time freshman
{never attended college before), who enter
Polytechnic, The data measure retention
patterns, and indicate the amount of time
needed o complete undergraduate degrees
al Polytechnic.

The initial cohorl for the 1992 study
wus the group of first-ttme, full-time stu-
dents who entered as freshmen in the Fall
of 1986. Of that entering class, 35.3%
received their Bachelor of Science degree
within four years; 55.0% gradualed within
five years: and 59.0% completed their
degree within six years.

ATHLETICS

For information on intercollegiale and
intramural athletics, please refer to the sec-
tion entitled, "Physical Education and
Athleties,” featured loward the end of this
catalog.

Recreational activities are offered at the
Gymnasium located on the Long Island
Campus. and at The Eastern Athletic Club
located near the Brooklyn Campus (spec-
ified hours only). Centact the Departiment
of Physical Education and Athletics for
more information,

CO-CURRICULAR

STUDENT ACTIVITIES

Swudent activilics are an integral part of
the educational process. Parlicipation in stu-
denr activities fosters the development of
leadership and interpersonal skills,
Polytechnic believes that invelvement in
student activittes broadens the academic
experience ol students who participate.

ORGANIZATIONS AND
ASSOCIATIONS

There are more than 50 student organi-
rations, honors societies, and fratemnities on
the Brooklyn and/or Long Island campuses.
Each group is responsible for fulfilling the
purposes of the oreanization as set forth in
a constitution or charter. Student organi-
zation documents are filed with the appro-
priate student governing body on the
Brooklyn and Long Island campuses.

STUDENT GOVERNMENT

The student government is the student
voice at Polytechnic. it is responsible for
administering student activities fees, social
and cultural programming, and other co-
curricular activities. There are separate
student governing bodies on the Brooklyn
and Long Istand campuses—the Student
Council (Brooklyn) and the Student
Government Organization {Long [siand).
Student government officers are under-
graduate students selected annually dur-
ing campus-wide elections.

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 arc
branches of national parent organizations.
In chapter meetings, members hear distin-
guished guest speakers, plan field trips,
read professional papers, and wotk on tech-
nical projects.

Professional and Departmental Societies

American [nstitute of Aeronautics and
Astronautics

American Institute of Chemicual Engineers

American Society of Civil Engincers

Amencan Society of Mechanical Engineers

American Society of Metals

Association of Computing Machinery

Institute of Elcctrical and Electronics
Engineers

Institute of Industrial Engineers

National Society of Black Engineers

National Society of Professional Enginecrs

Society of American Military Engineers

Society of Automotive Engineers

Society of Hispanic Professional Engineers

Society for Human Resource Management

Society of Physics Students

Society of Wornen Engineers

HONOR SOCIETIES

On the basis of their superior academnic
record and co-curricular achievement, stu-
dents are selected during their junior and
senior years to one of the Polytechnic chap-
ters of a national honorary fraternity.
Closely allied to the protessional and tech-
nical societies, these honorary fraternities
encourage and recognize outstanding schol-
arship and leadership.

25



CAMPUS LIFE AND SUPPORTING SERVICES

Honor Sociefies

Chi Lpsilon. civil engincering

Eta Kappa Nu. ¢lectrical engineering
Omega Chi Epsilon, chemical enginecring
Pi Mu Epsilon, mathematics

Pi Tau Sigma, mechanical engineering
Scabbard and Blade, military science
Sigma Gamma Tau, acrospace engineering
Sigma X, research

Tuu Beta Pi. engincering

Upsilon Pi Epsilon, computing sciences

FRATERNITIES

Polytechnic has four sociad and service
fraternities, One of them owns property in
the Brooklyn arca. and offers live-in accom-
modations. The fratermities hold an impres-
sive array of social functions for their own
members and provide service o the
University community. Fratemitics coor-
dinate blood denation drives, annual char-
ity drives. athletic tournaments, parties,
and more,

Fraternifies

Alpha Phi Omega
Lambda Chi Alpha
Omega Phi Alpha
Tau Delta Phi

SOCIAL CULTURAL,
RELIGIOUS,

MEDIA AND OTHER
ORGANIZATIONS

There are student organizations at
Polytechnic 1o suit every interest. whether
social. mtellectual. religious, musical, cul-
tural, or athletic. Many of the orsanizations
have a long and distingwshed history.

Social, Cultural, Religious and Other
Organizations

Asiam Student Association
Associgtion of Latin American Students
Campus Advance

Chess Club

Chincse Student Association

Conflict Simulation Socicty
Demokritos (Greek Club)

Haitian Student Assoctation

Hong Kong Student Association
Indian Pakistani Organization
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Indian Student Association

International Student Association

Jewash Student Union

Korean Student Association

Malaysian Student Association

Muslim Student Association

National Association for Rigorous
Training Unit

Pershing Rifles

Polytechnic Computer Information Systems
Group

Polytechnic Llectronics & Robotics Club

Polvtechnic Intervarsity Christian
Fellowship

Programming Advisery Board

Radio Club

Resident Student Organization

Sappers

Society of Pakistani Engineers

Socicty of Russian Scientists

Stage Band

Table Tennis Club

Torah Society

United Students Association

Vietnamese Student Association

PUBLICATIONS

Bohican

tLong Istand campes newspaper)
[nnovations

{Long Island campus vearbook)
Polywog

{ Brooklvi campus vearbook)
Reporer

{ Brocklvn campus newspaper)

RESIDENTIAL LIFE
AND CAMPUS

HOUSING

A residential life program is an integral
part of college ife and can greatly enhance
vour college experience. Resident students
become members of a supportive peer com-
munity in an academic environment which
offers the opponunity to more fully develop
academically and socially. The residential
life experience helps students to develop
personal responsibility as it suppors them
in meceting their academic goals,
Polytechnic is commilted (o providing safe
and afforduble housing for students who are
interested m a residential life experience.

Campus housing is available for matric-
ulated, full-time. undergraduate and grad-
uate students. [t is not appropriate for
married students seeking housing for their
fumilies. Inquiries about campus housing
should be made to the Student Life office
on the appropriate campus.

CAMPUS HOUSING AT THE
LONG ISLAND CENTER

There are two residence halls on the
Long [slund campus, housing a total of 90
students. The East Residence Hall pri-
marily houses upperclassmen in four-per-
s0n suiles with private bedrooms, a
COMINOR Suite arei with cooking facilities,
and a bathroom. The West Residence Hall
primauily houses freshmen in double rooms
with commaon bath/shower facilites. All
residents in West Hall are required to sub-
scribe to a meal plan. Both residence halls
have coin-operated laundry facilities and
recreation areas—East Hall has a game-
room and West Hall has a large multi-pur-
pose lounge.

CAMPUS HOUSING SERVICE
AT THE BROOKLYN CENTER

At the Brooklyn campus, housing is
offered to students in cooperation with the
Richard L. Conolly Residence Hail at Long
Island University, and the Leo I. Pantas
Residence Hall at Pratt Institute. Both
facilities hive trained professional and stu-
dent staff, who work and live in the resi-
dence halls. In addition to providing
24-hour security, both residence halls are
well maintained.

Richard L. Conolly Hall is just five
blocks, and a L0 minute walk, from
Polytechnic. it houses undergraduate stu-
dents; however, graduate students may
choose to live at Conolly Hall as well.
First-time residents are usually placed in
standard double occupancy rooms. A stan-
dard 127 x 20 room has two wardrobes,
chests of drawers, desks. and beds. Conolly
Hall, which houses up to 600 students, is
open year-round. All rooms, and most
floors, are single-gender. Common bath-
room and shower facilitics are located on
cach floor, Where floors are co-ed, sepa-
rate facilities are provided. The meal plan



is optional. Other facilities within the res-
idence hall mclude a personal computer
laboratory equipped with IBM personal
computers; a multi-purpose gameroom
with pool table, vending machines. and
television. Dining room and coin-oper-
ated laundry lacilities are conveniently
located on the premises.

Leo J. Pantas Hall 15 one and one-hall

miles—a |15 minute bus ride-- from
Polylechnic. Pantas Hall is designed 1o
accommaodate graduate as well as under-
graduate studems and houses up to 230
residents, Students live in two- or four-per-
son suiles consisting of two bedrooms (18
x 16" y—cach with its own vestibule (87 x
9"y and a buthroom. Bedrooms are fur-
nished with wardrobes. chests of drawers.
drafting tables, chairs, and beds. Suites are
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single-gender, but floors are co-ed. The
meal plan is mandatory. Pantas Hail i open
o students during the Fall and Spring
seniesters, Other features of the hail include
a multi-purpose louage equipped with a
television and o warm-up kitchen lor social
events. The campus dining roony and laun-
dry facilities are open seven days o week
and a commissary is also available,

CAMPUS HOUSING
REQUIRIEMENTS

Al resident students are required 1o
have o Heaith Examination Forn com-
pleted by thetr physician certifying their
good health. Additionally, resident students
must have medical insurance coverage.

OFF-CAMPUS HOUSING
OPPORTUNITIES

Students interested in off-campus hous-
ing may Lake advantage of announcements
made availuble through the Off-Carnpus
Housing postings on bulletin bowrds at each
camypus,

UNIVERSITY CODE

OF CONDUCT

The University Code of Conduet
is clistributed regularly to all students. This
document gives notice of prohibited behav-
iae and outlines the procedures to be
followed in the event of a breuch of this
conde. This document is dedicated to the pro-
tection and promotion of the acadeniic
enlerprisc.
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ADMISSIONS

The course of studies at Polviechnic is
academically rigorous and mtellectually
challenging: therefore, admission ta
Polvtechnic is mighly competitive.
Candidates for admission to graduate pro-
erams are evaluated by the department o
which they apply. Students seeking admis-
sion to the undergraduate programs are
evalualed by the professional staff of the
Office of Adniissions according to criteria
established in concert with the University’s
Commitiee on Admissions.

sRADUATE

To be eligible tor admission as a grad-
vate student. an applicint must hold o bach-
clor's degree from an institution acceplable
1 Polyvtechnie. Attention will be given to
listings by the Accredination Board [
Engineering and Technology. the American
Chemical Socicty, the Computer Science
Accreditation Board, and the various
regional acerediting associations. An appli-
cunt applying ¢ a graduate program in an
area of study different from the under-
araduate field in which a bachelor's degree
or itx international cquivalent was carned
must anticipate the need to take additional
coutses for which graduate credit may not
be given. (See “Condinonal Status.”)

The previous program of study must be
acceptable. in quality and quantity.
Polytechnic. Reprints of published articles,

copies uf scientific putenis. photostats of
professional reports and other evidence of

superior attainment and aptitude for grad-
uate study and research are welcomed.

Groduate admission mformation can he
oblsined from the OGffice ol Graduoate
Admissions. Polytechnic Umversity, 6
Metrotech Center, Brooklyn, New York
11201, (718 260-320(.
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ADMISSIONS PROCEDURES

In addition to the application form and

tee, an apphicant must have transcripts of

any previous undergraduate (and gradu-

ate) records sent directly to the Office of

Gradoate Admissions. An application
should be supported by letiers of recam-
mendation from persons gqualified to com-
ment on the applicant’s aptitude for graduate
study and research, wnd standardized admis-
sion test results where required. Action on
an application will be aken as soon as pos-
sible after all supporting docunments have
been received.

EXAMINATIONS

The Graduate Record Examination
(GREY or Graduate Muanagement
Admission Test {GMAT) is required for
admission to some graduate programs,
Consult the departmental section of this
catalog for specilic requirements about the
degree program 1o which you are applying.

Information about GRE and GMAT
may bhe obtained from The Educational
Testing Seevice, 20 Nassau Strecet,
Princeton, New Jersey 8531

INTERNATIONAL
APPLICANTS

An international student must complete
an application lor admission by May 1 (fall
admission). October 15 (spring admission?
or March 1 tsummer admission) (o he
reviewed for the erm requested. Anincom-
plete tile will delay review and perhaps
entrance by at least one term,

The Test of English as a Foreign
Language (TOLEFL). administered by the
Educational Testing Service. is required
ol all internationat applicants who have
carned a bachelor’s degree trom an insti-
tution in a non-English speaking country
andfor speak English as a second language.
The Test of Spoken English {TSE) is
required ot all teaching fellowship appli-
cants from non-LCnglish speaking coun-
tries.

Certification of ability to meet financial
obligations is also required.

STATUS

Within the full-time and pant-time clas-
sifications of graduate admussion are tour
status groups: regular. conditional, provi-
sional. and special. A change in status from
conditional to regular should be applied
for when the conclitions of admission are
satistied. A special or provisional student
miust file an application for graduate admis-
ston with the Office of Graduate
Admissions.

Regular Status

A graduate degree or certiticate appli-
cant who is adequately prepared o begin
the program appiied lor is assigned regu-
lar admission status upon the recommen-
dation of the major department’s taculty.

Conditional Status

A gradute degree or certificate appli-
cant who 1s required to demonstrate addi-
tionul ability to pursue the program applied
for is assigned conditional status, Condi-
tions may include introductory level or
undergraduate courses. or attainment of a
specified grade point uverage.

Provisional Status

A gradoate degree upplicani whose file
is lacking documents necessary for acad-
entic evaluation may be permitted to reg-
ister for one semester with provisional
status. The applicant must provide all
reguired admission documents 1o the Office
of Graduate Admissions betore the sixth
week of the semester.  the applicant is not
accepied for admission. the semester can be
completed or o withdrawal with fudl refund
may be requested. Subsequent registration
will not be permitted.

Special Status

An individual requesting permission 1o
register fOr one or two courses in a specitic
semester is assigned special admission sta-
tus. A formal application for admission
may or may not have been filed with the



Office of Graduate Admissions. included
in this status are individuals who want to
take courses for professional advancement
or personal development, but who do not
want to earn a degree: and part-time degree
applicants with incomplete admission files.
A WUmun: of S1X UBIs 0F WO Courses may
be taken in one semester and no more than
nine units or three courses may be applied
to a Polytechnic degree program. A special
student application must be filed each
semester the individual remains in this sta-
tus. Permission i take courses as 4 special
student does not imply admission to a
degree program. Special (graduate) stu-
dents must hold a bachelor’s degree from
an institution acceptable to Polytechnic,

Readmission

Part-time students who last attended
Polytechnic within a three-year period
before the semester in which they seek to
be readmitied need no formal readmission.
and are avtomatically permitied (o register.
Part-tivie students who have not attended
within the past 3 years nust file an appli-
cation for readmussion which is available
from the Adinissions Office,

Full-time students who desire 1o inter-
rupt their studies may request a leave of
absence for a specilied period of time, usu-
afly not excecding one year. Such requests,
when approved by the VP for Reseasch and
Advanced Programs. will constitute assur-
ance of readmission to the degree prograin
trom which the leave was tuken. When the
period of absence exceeds the approved
icave of absence. the student must apply for
readmission.

EARLY GRADUATE
ADMISSION

A Polvtechnic underpraduate student
within 18 credits of completing the B.S.
degree and otherwise meeting all criteria for
graduate adinission may apply for admis-
sion o graduate study in a given depar-
ment. [f accepted. the student will be
pursuing two degrees simultancously, tak-
ing hoth graduate and undergraduate
courses for no longer than one year.
Gruduate courses taken during that year
and not used to satisty undergraduatie degree
requirements are counted towards the mas-
ters degree program. and the grades are
recorded on the graduate transeript.

UNDERGRADUATE

THE APPLICATION PROCESS

Application materials and information
ahout undergraduate adnissions may be
obtained by telephoning or writing the
Office of Undergraduate Admissions at
either of the following locations:

RROOKLYNFARMINGDALE

Puiytechnic University
Six Mairodech Center
Brooklyn, NY 11201
{7183 260 3100

Polyiechiaic University
Route 110
Farmingdale. NY 11735
(3P TS50

Undergraduate applicants should com-
plete the application for admissions and
forward 1t 1o the Office of Adinissions with
either the non-refundable spplication tee or
a fee waiver request form. Applicants
should request that their secondary school
and/or college forward official copies of
transcripts to the Polytechnic Office of
Admissions. All freshinen applicants and
transter apphicants with less than two com-
plete vears of college are required to sub-
mit kest seores of the Scholaste Apttude
Test (SATor the Amernican College Testing
Program {ACT).

Polytechnic’s admission process opet-
ates on arolling basis: however, applicants
are encouraged to apply carly. Preference
will he given 1o applicants who submit all
of their documents according to the fol-
lowing ime-table:

Full-time undergraduate study:
Decenther 1 - for the spring semester
February 1 - for the fall semester

Candidates for freshiman admission to
the fall tlerm who submit their applications
and ali of their documients before January
i3 wiil receive a decision by February 1.
Freshuman candidates for the tall term who
apply atter February 1 will receive an
admission decision within two weeks after
submission of all documents. Admission of
fall freshman applicants, who apply after
February 1, will, of course. depend upon the
availability of space at that timc.

The preceding timetable does not apply
to international applicants. Because of the
extra time required to process applications
from abroad. consideration will not be
given to foretgn applications received after
December 1 for the spring semester, nor
after June 1 for the fall sermester. All offi-

ADMISSIONS

cial records, together with notarized trans-
lations, must also be received by the daies
below. {See “Admission as an International
Student.™)

If accepted for admission, the applicant
should submit an enroilment deposit of
$250.00 in order to reserve a pluce in the
enlering clags. This fee will be applied to
tuition and fees for the first semester. This
depaosit 1s not refundable after May 1 for the
suminer or fall semester. nor after January
1 for the spring semcester.

Applicants accepted for the fall semces-
ter may hegin their studies in the summer
session. Polytechnic offers two summer
sessions (o help students who wish to accel-
erate or suppltenicnt their studies.

THE EARLY ADMISSION PLAN

On occasion, Polytechnic offers early
admission to outstanding high school
juniors. Programs can be artanged so that
these students simultaneously satisfy high
school requirements while completing their
freshmen year of college. Candidates for
this program must complete the required
entrance examinations 1n their junior year
of high scheool, and must present, with their
application, a letter from their principad
stating the sccondary school’s approval.

ADMISSION AS A FRESHMAN

Examinations

Applicants for admission as freshmen
are requited to take the Scholastic Aptitude
Test (SAT). The American College Testing
Program may be substituted for the College
Board examinations. Studenis who are
admitted to Polytechnic and plan on
enrolling will he required to take two place-
MENt eXaminations pror to opening day of
classes.

The preferred secondary schoot course
of study is:

{course) {yedrs}
English 4
Foreign Language 2
Science o

{ Phvsics and chentisiny

strongly recommended )

Mathematics 4
felemtentary algebra, peometry,
intermediate algebra. trigonomeiry)
Social Studies 3
Llectives

{rechnical courses such as pre-calculus,
cealenlus. advanced taboratary science,
cennprtter science. eic., preferred)

[J
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ADMISSIONS

This course of study is only a directive,
not an absolute requirement. The primary
concern of the members of the Committee
on Admissions is to determine an appli-
cant’s potential tor suceess at the University.

Interviews and Campus Tours

Prospective students are strongly encour-
aged to visit the campus of their choice,
Arrangements can be made by calling the
Office of Admissions at the appropriate
campus. If arrangements are made in
advance, prospeciive students are welcome
to have an interview with a member of the
admissions statt during their visit to
Polytechnic.

Freshman Admission with Advanced
Standing

Freshmen may receive advanced stand-
ing with college credit at Polytechnic by
scoring exceptionally well on the Advanced
Placement Examinations given by the
College Board. Similar consideration will
be given to those with exceptionally good
scores on the Higher Level of the
International Baccalavreate ixam, the
French Baccalaureat or General Certificate
Exam "A™ level.

Specific requirements for adnuinister-
ing college credit, tor both the Advanced
Placement and the International
Baccalaureate Exam, French Baccalaurear
or General Certificate Exam “A™ levels,
etc., vary from department to department.
Students will be required to take 4 place-
ment exam in order to deternune their fresh-
man course selection.

ADMISSION UNDER THE
HIGHER EDUCATION
OPPORTUNITY PROGRAM

The Higher LEducation Opportunity
Program (HEQJP) provides cducational
opportunity 10 ecenomically and educa-
tionally disadvantaged students of New
York. Economic eligibility is based on New
York State guidelines which consider fam-
ily size, farmly members who are students
and family income.

Freshmen entering HEOP are required
10 take six weeks of remedial work during
the summer prior to beginning the freshman
vear, 1o make up prerequisites and courses
in which weakness is shown.

Transfer students may enter HEOP pro-
vided therc is space available. Only students
coming from similar programs approved by
the HEQP central otfice are eligible to
transfer into HEQP, HEQP is available at
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the Brooklyn campus only. For further
information, contact the Director of HEQP
at (718} 260-3370.

ADMISSION AS AN
INTERNATIONAL STUDENT

International students must ineet four
basic eriteria for admission 1o Polytechnic
and receipt of a valid .20 or [AP-66:

= Academic credentials (grades, certifi-
cates, degrees) must be assessed as suit-
able for entry to the appropriate
University program.

+ The Test of English as a Foreign
Language {TOEFL) is required of all
students whose native language is not
Fnglish.

» The Polytechnic Declaration and
Certification of Finances (Affidavit of
support) must be duly signed and
acconpanied by a bank statement signed
by a bank olficial.

= Students holding F-1 or J-1 visas must
enroll as full-time students,

If transier credit 15 desired, candidates
must include catalog or syllabus descrip-
tions of courses completed. English trans-
lation must be provided where necessary.
Anofficial transter credit evaluation will be
donc when the student arrives at Polytechnic
and meets with o member of the Admis-
sions staft and a departmental adviser.

ADMISSION AS A TRANSFER
STUDENT

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

[f accepted. transfer studenis should
meet with a member of the admissions
statt and a departmental adviser to deter-
ntine which credits are transferable,
Students are required o submit their col-
lege catalog deseribing courses under con-
sideration for trunsier credit.

Transfer students accepted under the
Undergraduate Watver of Admissions
Credentials Plan must submit ofticial tran-
seripts within 30 days of their first regis-
tration, or further registration wilt be
prohibited.

Transter credits will be evaluated prior
to the end of the first semester the transfer
student is enrolled at the University. Core
courses are evaluated by the Office of
Admissions. Upper level courses are eval-
uated by individual major academic depart-
(nents.

Transter credit 1s awarded on the basis
of current standards and curriculum.
Thereforc. it is possible that credits which
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 o ~C" grade. Any student who
completes a course in residence at
Polylechnie for which transfer credit has
already been granted will automaticully
forfeit the transter credic for that course,

In certain instances, course require-
ments may be watved tor students who
demonstrite sufticient knowledge of a spe-
cific course content through either oral or
written examinations given by the appro-
priate depaniment, When course require-
ments are waived, the student will not
receive eredit tor the course. but must sub-
stilute a more advanced course to suiisfy the
degree requirement.

The grades for transfer courses are not
included in the computation of the
Polytechnie grade point average. New trans-
ter students may be admitted on a pan-
time or full-titne hasis and may be required
to take placement examinations.

The minimum residence requiretnent
for transter students who wish to qualify for
a Polytechnic bachelor’s degree is thirty-
Four semester hours in approved upper divi-
sion subjects taken at Polytechnic,

ADMISSION AS A
PART-TIME STUDENT

Students seeking a bachelor’s degree
may enroll on a part-time basis (11 credits
or less) at the Brooklyn or Long Island
Campus taking day andfor evening courses.
Picase sce sections on individual majors to
determine whether par-time evening stud-
ics arc available. Part-time undergraduate
students should be aware that it is no longer
possible to tuke a complete bachelor’s
degree program by attending only evening
courses. Some daytime attendance is
tequired.

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




Fellowing netification of acceptance,
students will be notificd when to contact the
adviscr of their major department. [n some
cascs. this may be accomplished during
registration,

SPECIAL AND VISITING
STUDENTS

Undergraduate students may also reg-
ister for a maximum of two courses per
semester on a non-degree basis. Application
for admission under this special status may
be completed during registration. A special
non-degree status may satisfy the needs
of:

« Applicants for graduate admission seck-
ng courses to satisfy undergraduate or
prerequisite deficicncies.

+  Students secking specific courses.

+ Students secking specialized proficiency
in a major arca of knowledge.

+  Students from other colleges wishing to
transfer credit back to their coticee.

Courses taken on a non-degree basis
are not automatically applied to a degree
program. Some courses, however, may be
applicd to a degree program with the
approval of a departmental adviser. Students
may enrol] in up to 9 credits as a special stu-
dent before formal admission is required.

COLLEGE PREVIEW

Through Polytechnic’s College Preview
Program, students may earn collepe credit
during their senior year of high school by
enrolling in approved undergraduate courses
at Polytechnic. Courses are offered to
Coilege Preview students at substantially
reduced twition.

ADMISSIONS

READMISSION

Polytechnic students who have not been
in attendance for one scmester Or more e
required to apply for readmission. Students
applying for readmission will be expected
to state their reasons for leaving the
University. and are cxpected to explain
why they desire to return. Official tran-
scripts of college-level courses taken dur-
ing this period of absence from Polytechnic
must be submitted with the application for
readmission.
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FINANCIAL AID

GRADUATE

GRADUATE FELLOWSHIPS
AND ASSISTANTSHIPS

Fellowships and assistantships are avail-
able for advanced study leading to the mas-
ter’s, engineer, or doctor’s degree in
engineering and seience disciplines. An
applicant must hold a degree from an insti-
tnon of recopmzed standing. A new stu-
dent can apply by completing the
appropriate guestion on the “Application for
Graduate Admission™ [orm. A continuing
student should consult the acadeinic depan-
menl.

Research Fellowships

Fellows are assigned Lo research lead-
ing to the fulfillment of the thesis require-
ment of the graduate curriculum in which
they matriculate while pursuing a lull-time
program ol study. Tuition for the academic
year (less any other entitlement) is rernit-
ted.

Teaching Fellowships

Fellows are full-time graduate students
who participate half-time throughout the
academic year in teaching assignnients.
Tuition for the academic year {less any
other entitlement) is remitted.

Special Fellowships

There are available a number of special
fellowships sponsored by industry and
foundations. Information may be obtained
from the academic departmental office con-
cerned.

Graduate Assistantships

Opponunitics are available to full-time
doctoral students who have completed 90)
graduale units including all disscrtation
research credits 10 work on sponsored
research projects. Assistants devote full-
time {0 rescarch leading 1o the fultillment

of doctoral research requirenents of

the graduate curricula in which they
matriculate.
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MAYOR’S GRADUATE
SCHOLARSHIP PROGRAM

In an efforl o strengthen the relationship
between the City of New York and
Polytechnie University. the Mayor's
Graduate Scholarship Program provides
scholarships lor part-time graduate stu-
dents who are tull-time employees of the
City of New York. Half-wition scholar-
ships are awarded each year o students
studying in the ficlds of management and
engincering. Scholarships are renewed
annuaily until the courses of study for the
MS dearee is completed provided the sw-
dent maintains an overall “B™ average.

To be considered tor a scholarship a
student must submit an application for
eraduate admission o Polytechnic
University and be accepted. In addidon,
students must complete the Mayor's
Ciraduate Scholarship Application, available

from the New York City Department ot

Personnel. To be considered for o scholar-
ship, all applications nust be submitted
by May 31. Scholarsh recipients are noti-
tied of the award after the first week in
Tuly.

REDUCED TUITION
PROGRAM FOR HIGH
SCHOOL AND TWO-YEAR
COMMUNITY COLLEGE
TEACHERS

A reduced wition program is otfered
for lull-time high school und two-year com-
munity college teachers to encourage their
pursuit of graduate studics at Polytechnic,
The plan provides a tuition reduction of one-
half for graduate courses, Laken at any cam-
pus. Depree candidates and special students
are cligible.

Written venfication of employment as
a full-time high school or college teacher.
signed by the department head and an of[i-
cer of the applicant’s institution, must be
submiteed at registration. Substitute, pan-
thme, adjunet. or temporary appointiments
are not valid. Only those hoiding tull-time,
permanent teaching appointments in a pub-
lic or private secondary school or acered-

ited two-year community college, located
in the New York metropolitan area, are eli-
gible to participate in this program.

This policy is not retroactive, and stu-
dents may not participate in more than one
tuition reduction or remission program.
This policy is subject to annual review.

GRADUATE TUITION
ASSISTANCE PROGRAM

(TAP)

" Graduate TAP is an entitiement/ grant
program administered annually by the New
York State Higher Education Services
Corporation (NYSHIESC) for New York
State resident students,

Cligible applicants must (1) be New
York State residents, U.S. citizens or cligible
non-citizens, {23 be earolled full-time as a
matriculated student and {3y meet the sched-
uled income requirements listed below:

+ If financially dependent on parents OR
it financially independent of parents
and are married or have tax dependents,
have a New York State Net Taxable
Income of less than 520,000

= If financially independent of parents
and single with no tax dependents, have
a New York State Net Taxable income
of less thun $5667.

Using the TAP Adjustment Supple-
ment, the Net ‘Faxable Income is divided by
the total number of family members in full-
time attendance.

+  The maximmum annual award is $1200
and is reduced according to family
income levels. No award is less than
3100 per year. TAP may be received
for 8 semesters of graduate studies.

» Applicants must apply annually o
NYSHESC using the TAP Swudent
Payment Application. Applications are
availuble in the Office of Financial Aid
and must be submitted prior to the May
1 deadline during the award year. TAP
recipients will receive an avward cemifi-
cate from NYSHIEESC which is to be
presented 1o the Bursar’s oftice for pay-
ment/deferment.



POLYTECHNIC LOANS

Funds donated by the United States
Steel Foundation and the Ford Foundation,
as well as funds donated in memory of
Raymond Kirk, have made it possibie tor
full-und port-time graduate students to
obtain loans from Polyiechnic.

In hoth programs the maximum amouit
of the loan is limited to one-half tuition per
semester. An applicant must be registered
mn a degree prograin and he u U.S. citizen,
Morve mformation can be obtained from
the Scheduie of Classes or the Office of
Financial Aid.

FEDERAL STAFFORD
STUDENT LOAN PROGRAM

Graduate students may apply for a
Federal Statford Student Loan for S8.500
per academic vear for penods of eorollment
beginning on or after 1O/1/93. The interest
rate is an annual variable rate based ona91-
day T-Bill plus 3.1% with a cap of 9%
(Current vate as of /1/93156.22% .1 To be
eligible for a Stafford Student [oan, stu-
dents must ¢ 1) be United States cizens or
eligible non-citizens, {23 be enrolled for at
least six credits per semester and matricu-
lated, £3) he making satisfactory academic
progress and (4 demonstrate financial
need. All applicants must complete a
Financial A Form (FAF)Y and a Free
Application for Federal Student Aid
(FAFSA) to detennine need. Allnterest and
principle payments are deferred as long as
student is enrolled for at feast six credits per
scmester. Repayment begins six months
after graduating or withdrawal [rom school,
Immediate repayment is required if the
borrower s enrolled less than half-time.
Loan applications are available at fending
institutions or the Polytechnie Financial
Aid Office.

FEDERAL UNSUBSIDIZED
STAFFORD LOAN

This foan is open to students who do not
qualify for the ahove, unsubsidized Federal
Stafford Loan. The same tenmns, conditions,
annual borrowing itnits, and interest rates
apply ax Federal Stafford Loans. The one
exception being that the borrower 1s respon-
sible for interest that acerues while they are
cnrolled in school und Junng the 6 month
grace period. Loan applications are avail-
able at lending nsttutons or the
Polytechnic Financial Aid Otfice.

FEDERAL SUPPLEMENTAL
LOANS FOR STUDENTS

All graduate students are eligible for
the Federal Supplement Loan (o assist with
the costs of education. The annual loan
It is STO000 for periods of enrollment
heginning on or atter 7/1/93. The interest
rae ix an annual variable rate based ona 52-
week T-Bill plus 3.1% wath a cap ot 11%
(Cwrent rate as of /193 1s6.64% ) Tobe
eligible. students must £ 1) be United States
citizens or eligibie non-citizens. (2} be
earolled for at least six credils per semes-
ter, (3) be making satistactory academic
progress and (4) Supplemental Loan funds
in combination with other financial assis-
tance cannot exceed the cost of education.

Loan applications are available at lend-
g imstiutions or the Polytechnic Financial
Aid Otfice.

UNDERGRADUATE

Polytcchnic University administers a
broad range of scholarship and tinancial aid
programs designed o assist students in
pursuing their educational poals, To meet
the total cost of education, the student may
draw upon available sources including stu-
dent income, family income, Polytechnig
University grants. and independent and
government funds,

All financial aid 18 himited 1o the need
of the student as determined by the College
Scholarship Service. Students receiving
financial assistance from Polvtechnic

University must notify the Director of

Financial Aid of all scholarships, loans,
and other forms of educational assistance
from sowrces other than those directly
administered by the Office of Financial
Aid.

There are three basic types of financial
aid, as foliows:

Scholarships and grants: Funds awarded
to students based on academic ability and
financial need which do not require
Fepayment,

Loans: Specific sums avwarded to sindents
with repayment conditions. Education loans
gencrally bave low interest rates with
extended repayment terms.

FINANCIAL AID

Employment: Pan-time and summer jobs
either on- or off-campus.

About 85% of Polylechnic’s undey-
eraduate students receive aid in combina-
tions of scholarships. grants. campus jobs.,
Federal Perkins Loan (NDSL). and Federal
Stafford Loans (formerfy GSL}

To Apply for Financial Aid:

Incoming frestunen should file the com-
plete Financial Aid Form (FAF) and the
Free Application for Federal Student Aid
(FAI'SA) with the College Scholarship
Service. Princeton, New Jersey, during the
month of January. (Later applications will
be considered on a rolling basis us funds are
avuilable.}

Transter students should file the FAF and
FAFFSA by May 1. or as soon as possible
thereafier, and request o financial aid tran-
scrpt from the transterring institution to be
sent o the Financial Atd Office at
Polviechnie University by June |

To Renew Financial Aid:

Continuing students should obtain
Financial Aid packets from the Office of
Financial Axd heginning March t.

Students should file the Polytechnic
Financial Aid Appheation and Verification
Supplement with the Oftice ol Financial
And by Apnil 15, A copy of the parents’
and/or the student’s federal and state tax
returns with all reguired schedules, along
with documentation of ail untaxed income
must accompany this application. Late or
meomplete application material will result
i a reduction or forfeiture of inshtutionally
administered financial atd.

FEDERAL CAMPUS-BASED
PROGRAMS

To be eligible for one of the tederal
campus-based programs. applicants must
show need, be enrolled at least half-time
(the equivaicnt of at least 6 credits per
semester), and be epther ULS. cinzens oreli-
gible non-citiyens.

To apply for one of these programs, stu-
dents must have been accepted to
Polytechnic and have filed the FAF and
FAFSA with the College Scholarship
Service. Awards are determined by
Polytechiics Finunciad Aid Office,
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FINANCIAL AID

To continue 1o receive an award, a stu-
dent must make satistactory academic
progress, provide the Financial Aid Office
with all requested documents and report any
changes in thewr financial siuation.

Federal Supplemental Education
Opportunity Grant (SEOG)

The SEOG 15 awarded o under- grad-
vates with exceptional financial need. At
Polytechnic. yualified applicanis receive
between SMH} and $1.500 per year. Usually.
the award will continue to be otfered tor
four years. but is based upon financial need.

Federal Perkins Loans (formerly National
Defense Student Loans, ¥NDSL)

The Perkins Loan is a low interest (5% )
loan. The loans are made available through
the Office of Financial Aad. Perkins louns
are awarded as part of the financial aid
package, with a range of $1000 o $1500
per academic vear. Perkins foans are Tim-
ited to S4500 for the first two years of col-
lege study. Total vndergraduate Perking
foans may not exceed 39000, Under the
Perkins Loan. the maximum amount stu-
dents may borrow is $18.000 for all college-
related expenses. for all their years of
undergraduate. graduate and protessional
study. Upon approvad of the loan. the stu-
dent signs an “Attidavit of Educational
Puwpose™ and a promissory note.

The repayment period and the interest
for the Perkins Loan do not begin until
nine months afler students complete their
stedies, In an exit interview, the student
agrees o repavment, monthly. bi-imonthly
or quarterly. [nterest of 5% per yvear is™

of the student and the emiployer. The stan-
g rate of pay (s usually $4.50 per hour, but
variex depending on the position. Students
are paid bi-weekly.

FEDERAL AND STATE
SPONSORED PROGRAMS

Federal PELL Granis

The PELL Grant is a need-based gram
program. Awards are determined by the
UL.S. Depaniment of Education according 1o

an “eligibility index”™ and by the level of

appropriations availabte. Grants are for
study leading to a first bachelor’s degree and
are usually the tirst component of afl tinon-
cial aid packages. Currently. awards may
not exceed 60% of the cost of education,
or 32300, whichever is less.

To be eligibie, students must be U.S, ¢it-
17ens or penmanent residents. be making sat-
istactory academic progress, be enrelled at
least half-time (the equivalent of six cred-
1ts per semester), and meet federal income
requircmests,

[ students received a PELL Grant for the
first time in 1987-88. or thereafter, the
PLELL Grant ehgibifity will be limited to five
full years of study.

Students may apply for the PELL Grant
by completing the FAL and FAFSA through
the College Scholarship Service. Students
applying for financial md at Polytechnic
{including the Stattord Loany are required
o apply for a PELL Grant. Stodents must
file an apphication by May § for the current
academic year.

Tuition Assistance Program
£

charged during the repayment period. The Tuition Assistunce Program (TAP)

Repayment beging 9 months after ernu-
nation of full-or haif-ume study and way
continue over o 1G-year period. Terms for
defermient of paviment and cancellation of
the loan may be found in the Perkins Loan
Promissory Note,

Federal College Work-Study Programs

The College Work-Study Program pro-
vides part-time jobs for undergraduate and
graduaie students, Eamings from these jobs
help students meet college-related expenses.
Employment ehgthility is detenmined by the
Financial Awd Ottice. Work arrangements
are made through the Career Services
Otfice.

A1 Polytechnic, the maximum College
Work-Study award is $1000 per academic
vear. Jobs are arranged on-campus. Most
assigniments iverage 15 hours per week. and
the work schedule s adjusted 1o the needs

M

Attempis w0 minimize the difference in cost
nurmally found between New York's Public
and Independent colleges so that studenis
are able to make their choice based on pro-
gram characteristics alone and not the dit-
ference incost. There is no competition for
TAP suppon.

The amount of the TAP award depends
on the level of study, tuition charge and
net taxabie income. (This income 1s adjusted
to reflect other family members enrolied
full-time in post-secondary study.)

To be ehgible for a TAP award, stu-
dents must (1) be New York State resi-
dents and U.S. citizens or permanent
restdents. {23 he enrolied full-time at an
approved New York State post-sccondary
mnstitution, {3) be charged wition {exclusive
of feesyof S35) per year or more, (1) meet
inconwe reguirements established by New

York State, and (3) file by the required
deadline, May | for the current acadenic
year,

To apply tor the TAP award, students
should check the appropriate box on the
FAF. or students may obtain an application
from their high school guidance counselor,
Polytechnic Financial Awd Office, or the
Iew York Staie Higher Education Services
Corporation, %9 Washington Avenue,
Albany. New York 122535, There is no need
to fill out aseparate TAP application if a stu-
dent has tiled a New York State Financial
Awd Form,

H Polyiechnic Universiy™s name does
nod appear on the TAP certficate. a TAP
Change Form must be filled out and sub-
mitted to NYSHESC. These lTorms are
available in the Financial Aid Oifice at
either the Brookivi or Long Island campus,

To continue to receive TAP benefits.
studdents must demonstrate satisfactory aca-
demic progress. Standards of satisfactory
progress we listed in the Academic Polictes
section of this catalog and are avanlable in
the Financial Aid Office. Students may
apply tor a one-ime waiver of academic
progiess requireiments: however, waivers are
granted only under extraordinary circum-
stances. Additional informanon is avail-
able front the Financial Aid Otfice.

Aid for Part-Time Study (APTS)

The Aid tor Part-Time Study program
15 mtended to provide Siate Grants 1o jess
than full-time students.

Toy he considered for an award. a student
must {1} be working toward an under-
graduate degree as a part-time student. (2)
be i1 good academic standing. (3) be ares-
ident of New York State, (4 be eithera ULS.
citizen, permaient resident alien. or refugee.
(53 not have used up TAP or other New York
State student financial aid cligibility for
full-time study, and quality under the New
York State mandated income reguirements,

To apply for APTS. student should
oblain an application from the Fnancial Aid
Oftice, and return it as soon as possible to
the Financial Aid Office. Students must
apply annually. Applications should be
filed no later than the second week of
classes for the current semester.

Vietnam Veterans Tuitivn Awards
Supplement (VVTA}

The Vietnam Veterans Taition Award is
ant entitlement progrant, Applicants must (1)
be residents of New York State since April
20, 1984, or at the time of entry o ser-
vice and resumption of residency by



September 1. 1988: (2} have served in the
U.S. Armed Forces in Indochina between
January 1, 1963 and May 1, 1975;(3) he
honorably or medically discharged from the
LS. Armed TForces: (4) be enrolied m an
approved undergraduate program in a
degree-granling institution in New York
State; and (5} have applicd for the Tuition
Assistance Program (TAP) and Pell Grant
awards. There are no income restrictions
connectled with this progran.

The award provides up o $500 per
sermester ({ull-time attendance} or $2350
per semester (part-time attendance). 1 a
Tuition Assistance Program award 1s
received, the combined awards cannot be
greater than tuilion. The TAP award will be
reduced accordingly. Awards are available
for up to 8 semesters (4 years), or 10 semes-
ters (5 years} of undergraduate study, if
programs specifically require 5 years for
fuli-time study and double the amount of
time for par-time study.

To apply, students should obtain appli-
cations and other materials available at the
Financial Aid Office. any VYeterans Office.
or by writing (o the New York State Higher
Cducation Services Corporation, VVTA,
Albany, NY 12255, Applications for the
Yietram Veterans Tuition Award
Supplement must be made by May 1, 1992
by part-time students. Full-titme students
must apply by submitting both Vietnam
Yeterans Tuition Supplements and the
Student Payment Applications {TAP
Application) by May 1, 1992,

To continue to receive the VVTA, stu-
dents must reapply each year.

Higher Education Opportunity
Program (HEQP)

HI:OP is a New York State, and
Polytechnic sponsored program for enter-
ing freshmen who meet special academic
and economic criteria. All inquiries are
handled directly through the HEOP Oftice.
Consult the Admissions section of this cat-
alog for more information.

POLYTECHNIC UNIVERSITY
SCHOLARSHIPS AND
GRANTS

Polytechnic has a strong history of rec-
ognizing the schelastic achievements
of applicants with cutstanding academic
credentials. Such awards are based on
need, academic achievement and
recommendation.

Polytechnic Scholarships are awarded to
{reshmien and vanster applicants with strong
academic backgrounds with {ull-time
schedules {12 credit hours per semester).
Awards are determined through demon-
strated Tinancial need and merit. Students
apply directly 1o the Financial Aid Office
using the FAT. Awards vange up to fuil-
tuition. Continuance of the awards demands
upon the maintenance of a 2.5 or 3.0 cumu-
lative grade point average (depending on the
award} and application to the PELL and
TAP programs.

The following scholarships are awarded
to freshmen and transfer applicants with
strong academic backgrounds regardless
of need selected from amony the applicam
pool.

Board of Trustee Scholarships

These scholarships are awarded to aca-
demically superior freshmen. Amounts of
the scholarships are equal w full wition, less
any outside uid  tor which students are eli-
gible. Continuance ol the scholarships is
bused on maintaining a 3.0 cumulative
grade point average and application o the
PELL and TAP programs. {This swurd
does not cover graduate study.)

Geiger/Fialtkov Scholurships

Awarded to supenior freshmen mgjoring
in Engineering ot Computer Science. The
amounts ol the scholarship are equal 1o
full tition less any outside aid for which
the students are cligible. Continuance of the
award is based on maintaining a 3.0 cumuo-
lative grade point average and application
o the PELL and TAT programs. (This
award 15 intended for undergraduate study
along. )

Deun of Engineering Scholarships

Each vear, the Dean of Engineering
awards one $9000/yr scholarship to a stu-
dent with superior academic credentials in
cach of the following engineering disci-
plines: acrospace engineering. chermical
engincering, civil engineering, computer
science, electrical engineering. industrial
engineering, mechanical engineering, and
metallurgical cnginecring,

Continuance of the scholarship is based
upen maintenance of a 2.5 cumulative
arade-point average and application to the
PELL and TAP programs. A separate
application form available from (he
Admission’s Office must be filed for these
scholarships.
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Principal’s Scholarship

All high-school principils in the New
York metropolitan region are invited to
nominate one of their outstanding gradu-
ates for an 39000/yr scholarship award.
Recipients are selected from among nom-
intees by a committee of Polytechnic staff
and/or taculty. Continuance of the award
is based upon maintenance of a 2.5 cumu-
lative grade-potnt average and application
to the PELL and TAP programs,
Application forms are available in the stu-
dent’s high school.

PROMISE Scholarships

PROMISIE Scholarships in varying
amounts based upon both need and scholas-
tic achicvement may be offered to students
who have participated in programs of the
Center for Youth in Engineering and
Science (YIES) while in high school, or
other graduates of participating high
schools. No award may be greater than the
amount of wition less any other aid for
which students may be eligible. Depending
upon the ammount of award. continuance is
based upon maintenance of a 3.0 or 2.5
cumulative grade-point average and appli-
cation for PELL and TAP programs. No
separate application for these scholarships
is required.

Ouitstanding Transfer Scholarship

Awarded to superior transfer students
with a 3.0 GPA and 60 accumulated trans-
ler credits. The award amounts vary
depending upon the GPA of the stwdent.
Continuance of the award is based upon
maintenance of a 2.5 cumulative GPA, full-
time enrollment and application tor PELL
and TAP programs. No separate applicaton
is required.

Outstanding Achievement Scholarships

These are awarded to full-time, contin-
uing students (sophomore, junior and
senior) with a cumulative grade point aver-
age of 3.5 or higher. These scholarships are
designed to acknowledge academic achicve-
ment for students who did not receive an
academic scholarship at the tirme of enter-
ing the university. Applications are made
directly to the Financial Aid Office.
Minimurm awards are 5500,
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Polytechnic Grants

Polytechnic grants are available 1o needy
students on a limiled basis. Students apply
directly 10 the Financial Aid Office by com-
pleting a Financial Ald Torm (FAF), a
Polylechnic Financial Aid Application and
Venification Supplement, and by submitting
all necessary income documentation.

NATIONAL ACTION COUNCIL
FOR MINORITIES IN
ENGINEERING (NACME)
GRANTS

These are awarded to minonty (Black,
Hispanic, Native American) students with
strong academic back-grounds who demon-
strate financial need. Awards are deter-
mined by the Financial Aid Office aller
students begin classes and range up to
$2,500. Maintenance is based upon a 2.5
cumulative grade point average,

MINORITY SCHOLARS
PROGRAM

Polytechnic Cooperative Education
Minenity Scholarships are awarded to supe-
nor minonty students who participate in the
Co-op Program. Newly admitted under-
graduate students and students who are
enrolled in or have completed at least one
co-op course are eligible. Application is
made directly to the Cooperative Education
Office.

The amount of the scholarships are equal
to tuition less any outside aid for which the
students are eligible. Continuation of the
award 1$ based on maintaining 4 2.5 cunu-
lative grade point average and continuing
participation in the co-op program.

POLYTECHNIC NATIONAL
SOCIETY OF PROFESSIONAL
ENGINEERS SCHOLARSHIP
(NSPE)

The scholarships are awarded 10 acad-
emically superior freshmen majoring in
Engineering. Awards are determined by
NSPE and range up to $1,500. Maintenance
is based on a 2.5 cumulative grade point
average.
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CORPORATE AND
INDIVIDUALLY SPONSORED
SCHOLARSHIPS

Muny of owr Polytechnic Scholarships
come to us through the generosity of spon-
sors. Students will be notified if their par-
ticular scholarship is corporuatle or
individually donated. Students should thank
them for their support.

A list of our current scholarships
follows:

The Ralph Abrams Scholarship

The Benjumin Adler Memorial
Scholarship

The Sidney Ci. Albert Scholarship

The Alumini Scholarship

The Paul C. Bauerle Memorial
Scholarship

Joseph Bomnmarito Scholarship

The 1..I". Case Foundation Schelarship

The J.B. Chittenden Scholarship

The Arthur Clapp Scholarship

The Samucel & Grace B. Cohen
Scholarship

Crompton and Knowles Chemical
Engincering Scholarship

The DeWitt Scholarship

The Aaron and Simcha Dubitzky
Scholarship

The W.E. Duryea Scholarship

The A.S. Dwight Scholarship

The L.W. Fay Scholarship

The Polytechnic Fellows Schotarship

The I. Robert Fisher Scholarship

The Geiger/Fialkov Scholarship

Kay & John Giba Scholarship

The Alex Gruenwald Scholarship

The Alfred Helwig Scholarship

The William Randolph Hearst
Scholarship

National Satellite Services Inc.
Scholarship

The F.M. Jabara Scholarship

Jephson Educational Trust Scholarship

The Jacob Kaplan Scholarship

The Eugene R, Kulka Scholarship

The John F. Kune Scholarship

The Litton [ndustrics Scholarship

The Lyons Scholarship

The PR. Mallory Memorial Scholarship

The Matinwoc Scholarship

The Raymond Mauro Scholarship

The Steven J. Meoli Memorial
Scholarship

The NSC-Essie Mitchell Scholurship

The Colonel Frank Muott Scholarships

The William Nichols Scholarships

The Nippon Electric Scholarships

Stanley Nisenson Memorial Scholarship

The Nordheimer Scholarship

Radio Club Scholarship

The Dr. Julian R. Reusenberg Memaorial
Scholarship

CA Rich - Consultants, Inc. Scholarship

The Julian Rogoft Scholarship

The Nicholas and Angelica Romanelli
Scholarship

The Myran Rosenthal Scholarship

The Samuel Ruben Scholarships

The Schmidi Memorial Schotarship

The Silleck Family Scholarship

The Frank R. & Emily 5. Stammer
Scholarships

William Stolze Scholarship IFund

The Solon Summerfield Foundation
Endowment

The Arncld Thompson Scholarship

Michaet Tuch Foundation. Incorporated
Scholarship

The Ernst & Sonya Weber Scholarship

The Waren & Mary Ann Winsche
Memorial Scholarship

The Unisys Scholarship

OTHER OPPORTUNITIES

ROTC Scholarships

Army ROTC ofters four. three, and two-
year scholarships. The four-year scholar-
ships are awarded on a worldwide
compelitive basis t0 American citizens
entering college as freshimen. The three
and two-year scholarships are awarded and
aligned with an ROTC program. Students
who attend basic camp of the two-year
program may also compete for two-year
scholarships. The scholarships pay for
tuition, lextbooks and lab fees, plus a liv-
ing allowance of up to $1000 for cach year
the scholarship is in effect.

Air Force ROTC scholarships are avail-
able to qualified applicants in both 2-and
4-year programs. Scholurships are based on
mierit and pay for tuition, books. laboratory
and incidental fees, plus a $100 monthly
nontaxable allowance,

Yeterans Administration (VA)
Educational Benefits

Yeterans who served over 180 days
between January 31, 1955 and January 1,
1977 and (1) continue on active doty, (2)
were honorably discharged at the end of
their wur of duty, (3} qualify because of ser-
vice-connected disabilitics, ure eligible tor
benefits. Veterans are entitled o benefits tor



full-time study at an approved post-see-
ondary institution, for one and one-half
months for each month of active service (up
0 45 months). Eligible veterans who served
{8 continuous months are entitied to ben-
efits tor 45 months of full-time study. In
each case. the equivalent in part-time study
may he authorized. Eligibility extends for
ten years after release from service, but
not afier December 31, 1989, Children,
spouses and survivors of veterans whose
deaths or permanent total disabilitics were
service-connected, or who are listed as
missing in action. may bhe cligible for post-
secondary education henefiss under the
same conditions as veterans.

To apply. students should obtain appli-
cations available at all VA offices, active
duty stations and Amcrican cmbassies as
well as the Office of the Registrar,
Completed forms shoufd be subiutted o the
Registrar. A "Summary of Veteran'y
Benefits” hooklet 1s available from the
Registrar.

Current monthly benetit rates are avail-
able through VA oifices. Veterans may bor-
row up 0 $2.500 {or an academic year of
fuill-time study through a special loan pro-
gram for veterans.

Students requesting VA education ben-
efits shoutd notity the Office of the Registrar
each semester after completing registra-
tion. Students must report iierrupted atten-
dance or termination of study. Details of
Polytechnic’s requirements ave given (o all
applicants. Queslions concerning veterans
benefits or paperwork should be directed to
the Registrar's (Office either 1 person. by
telephone, or by compicting a request for
Veteran's Benefits Forin.

Cooperative Education Program
{CO-OP})

Co-op s an alicrnative means of financ-
ing cducation by combining alternate
semesters of outside employment and
school attendance.

All inquiries are handled through the
Cooperative Education Office.

Grant Aid To Non-New Yurk State
Residents

Some state aid programs frequentiy
require that awarded funds be used with-
in the state. Others sometimes allow funds
to be vsed ow of state. Contact the fol-
lowing agencies for more financial atd
informatien if you are a resident of
Pennsylvania. Rhode Isiand, Vermont or
Washington, 12.C.

Pennsyivania Higher Education
Assistance Agency

Education Building
Harrisburg, PA 17126

Office of Scholarships
Rhode Island Department of Education
199 Promenade Street
Providence, RI 02908

Vermont Student Assistance Corporation
156 College Strect
Burlington, VT 05401

Washington, DC, Grant Program
Educational Assistance Office
1329 5. Strcet NW

Room 1050

Washington, DC 20004

LOAN PROGRAMS

Reter to section describing Federal cam-
pus-based programs.

Federal Stafford Loan Program
{formerly GSL}

The Stafford Louan Program gives stu-
dentsy the opportunity to borrow money
from a local lending institution to help
themn meet the costs of college or voca-
tional school training. Students may borrow
this noney at a low interest rate and will
not have to begin repayment of their loans
as long as they meet the program’s acade-
mic requireinents or until $ix months after
they graduate or withdraw from school.

To be cligible for a Stafford Loan, stu-
dents must { 1) be a United States citizen or
eligible non-citizens. (2} be enrolled for at
icast six credits per semester and matricu-
lated. (3) be making satisfactory academic
progress and (4} demonstrate financial
need. All applicants must complete a
Financial Aid Form and the Free
Application for Federal Student Aid to
determine financial need and eligibility for
a PELL Grant.

Effective 7/1/93, academic year loan
limits are $2625 for freshmen, S3500 for
sophomores, and 35500 for jumors, seniors
and Jth year undergraduates. The interest
ratc 1s an annual variable rate based ona91-
day T-Bili plus 3.1% with a cap of 9%
(Current rate as of 7/1/93 is 6.22%.)

Students with more than 35,000 in leans
(Stafford, Perkins. Supplementat Student
Loan) can consolidate thetr loans into one
repayment package with a 9 percent inter-
est rate. or a weighted sverage of the rates
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on the loans consolidated. Repayment is
extended up to 25 years depending on the
aggregate amount borrowed. Lenders can
offer a graduated or iIncome-sensitive repay-
ment oplion.

To apply. obtain Stafford applications
from participating lending institutions or the
Polytechnic Financial Aid Office. In addi-
tion, all students, {undergraduate and grad-
uate) must have on file the Financial Aid
Form (FAF), the Free Application for
Federal Student Aid (FAFSA). the
Poiytechnic Financial Awd Application and
Verification Supplernent. and all neeessary
income documentation. All transfer stu-
dents must request financial aid transcripts
from all previously attended institutions
be sent to the Financial Aid Office at
Polytechnic University. All new borrow-
ers must complete an entrance interview in
the Financial Aid Oftice prior to endorse-
ment of loan checks. Eligible applicants
will be certified and forwarded to the lender
indicated and guarantee agency. To ensure
that credit for approved Stafford’s will be
given 1n lieu of payment al registration,
Stafford applications should be submitied
to the Office of Financial Aid no less than
cight {8y weeks prior to registration.

After graduating, withdrawing from
school, or dropping 1o less than half-time
study, the student borrower must sec his or
her lender and make formal arrangements
for repayment of loan and must also attend
an Exit Interview in the Financial Ald
office. The borrower must actually hegin
repayment of the loan in the sixth month
after graduating or withdrawal from school.
Immediate repayment of a loan 1s required
if the borrower does not enroll in school.

A student will be required to repay the
total amount borrowed and all interest on
the declining bafance in accordance with the
following regulations.

1. The minimum monthty installment will
be $50 plus interest. (The monthly
installment is determined by the anount
borrowed),

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

3. Repuayment of part or all of the loan
may be made in advance at any time
without penaliy.

4. The maxinium period of a loan, from the
date of the original note, may not exceed
15 years on all loans guaranteed after
November 3, 1965, except in cases of
authorized deferment (not 10 ecxceed
three years) while student is a member
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of the Armed Forces or a volunicer
under Title VIII of the Economic
Opportunity Act of 1964

The length of the payment period
depends upon the date the promissory note
matures a5 well as the total amount bor-
towed. A student borrower may be per-
miticd o make payinents of less than $50)
per month under unusual and extenvating
circumstances. Request for such forbear-
ance must he made to the lender.

Federal Unsubsidized Stafford Loan
This loan is open to students who do not
gualify for the above. subsidized Federal
Staford Loan. The same terms, conditions,
annual bostowing limits, and inlerest rates
apply as Federal Stafford Loans. The one
exception being that the borrower is respon-
sthle for interest that accrues while they are
enrolled in school and during the 6 montbh
grace period. Loan applications are avail-
able at lending institubions or the
Polytechnic Financial Aid Oftice.

Federal Supplemental Loans for Students
All students. except dependent under-
graduates, arc eligible for the Supplemental
Loan program. Effective 7/1/93, annua!
loan lints are $4000 for freshimen and
sophomores. and $5000 tor juniors, semors
and 5th year undergraduates. The ageregaie
borrowing armount s 523,000, The interest
rate is an annual variable rate based ona 52-
week T-Bill plus 3.1% withacap of 119,
(Current rate as of 7/1/93 15 6.64% ).

These louns can be used to cover the
expected fannly contribution required in
detenmining need in other financial aid pro-
grams. Supplemental loans in combina-
tion with other financiai assistance cannot
exceed the cost of education.

To apply. obtain SLS applications from
participating lending institutions or the
Polytechnic Financial Aid Office. All stu-
dents must complete the Financial Aid
Form (FAF), the Polytechnic Financial Aid
Application and Yerification Supplement.
and suhmit all necessary income docu-
mentation. Completed applications should
be submitted to the Financial Aid Office no
less than eight weeks prior (o registration
for any given academic period. Certified
applications are forwarded to the student’s
lender and suaraniee agency.
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Supplemental Loans for Parents

Yarents iay bomow up to tull tuition per
year for each tinancially dependent st-
dent. A Financial Aid Form (FAF) is not
required. However, the Parent Loan com-
bination with other linancial assistance
cannot exceed the total cost of education.
Repayment begins within 6() days from
the date you receive the loan. The maximum
repayiment period is 10 years.

Suppiemental Higher Education Loan
Financing Program (SHELF)

New York State sponsored, SHELF is a
Polytechnic administered program that
does not require New York State residency.
This program is available to undergraduate,
graduate and protessional students atiend-
ing Polvtechnic at Teast half-time. A credit
evaluation is necessary and the loan pen-
erally will be based on the credit of the par-
ents or co-signer. Many students from
{amilies unahle to qualify for other finan-
cial aid programs may be able to participate
in SHELF

Polytechnic University-Sponsored Loan

Polytechnic sponsored loans are avail-
able 1o hoth incoming and continuing stu-
dents based on financial need and the
avatlability of tunds. Students are consid-
ered for Poly Loans when they apply for
Financial Aid using the Financiat Aid Fonm
{FAF). Students are generally awarded
between ST000 - $2000) per academic year.
The current interest rate 1s 7% . Repayment
beging atter graduation or when the student
withdraws from school.

Ehgibility is primanly based on need:;
special circumstances can intluence deter-
mination. Students must be U.S. citizens or
permanent residents to apply and must be
natriculated and enrotled at least half-time
{6 credit hours).

OTHER RESOURCES

The OfTice of Financial Aid has sum-
marized details of several plans currently
cinployed by familics to help meet college
vosts. Swdents should inguire in the
Financial Aid Office for information con-
cerming these programs, the companies that
sponsor these programs, and the necessary
application procedures.

TEN/TWELVE-MONTH
PAYMENT PLANS

University of external payment plans
allow students and their families to finance
fixed educational expenses over a 10/12-
month period with no interest or finance
charges. Panticipating familics. make their
first payment by May or June preceding the
academic year in which it will be utitized.

HOME EQUITY LOAN/HOME
EQUITY LINE OF CREDIT

Many parents are pleasantly surprised o
discover the resource value of the equity in
their homes or apartients. Currently, many
lenders offer loans or lines of credit that
enable families to put this significant asset
10 work in financing a college education.
Those wishing to pursue this option are
encouraged o contact a local lender.

OTHER OPPORTUNITIES

There are some scholarship programs,
usvally directed by local and civic organi-
zations., which are not based oo need. High
school guidance offices are the best source
of mformation. Also, parents’ places of
cniployment sometimes sponsor programs
for employees” chiidren. These employer
benefits are often tull- or half-time tition
and sometimes merilneed hased.

IMPORTANT FINANCIAL AID
POLICIES

» To be eligible to receive financial aid,
students must be enrolled ot least six
credits per semester, All Polytechnic
Scholarships, Polytechnie Grants, and
TAP awards, however, require students
to be full-time to qualify.

+ Financial Aid applicants {including
Statford Loan applicants) are expected
1o apply for a Pell Grant and, in the case
of New York residents, for the Tuition
Assistance Program. Polytechnic schol-
arships and Polytechnic grants, in com-
bination with Pell Grant and TAP
awards, may not exceed tuition.

+ Although at Polytechnic the Admissions
and Financial Aid Offices are associated,
admisstons decisions are not affected
by financial need. Academic evaluations
of a student’s qualifications are made
without the knowledge of the appli-
cant’s linancial need.



¢ Prospective students should not wait

until they have heen admitted to apply
tor financial md. These are concurrent
processes. Applicants should make every
effort fo apply for admissions and (inan-
cial aid by the preferred application
dates. Once students are admitted, they
are reviewed tor Hnancial aid.

Financial aid is renewable annually,
based on student reapplying, continuing
to demonstrate financial need where
apphicable. and fulfilfing other require-
ments stipulated by the awards. To renew
maost Polyvtechnic Scholarships. students
must mantain a 2.5 cumulative grade
point average. To renew a Board of
Trustee Scholarship. students must
maintain a 3.0 cwnulative grade point
average,

Standards of achievement for scholas-
ship maintenance are estabiished cach
semester. Students are reviewed afier 2
consecutive semesters. Students who
fall below the established criteria wili he
given one sermester of grace to restore
their GPA. If they are not successtul
the scholarship will be revoked. It will
be reinstated when the student 1s suc-
cessful. Scholarships cannot be received
retroactivety.

Since Fmnancial Aid and Scholarship
Funds administered by Polytechnic are
timited. students should be aware that it

15 very unwise o enroll at Polviechnie
without financial aid support, on the
assumiption that at a later date financial
uid will be available. Given the fixed
amount of resources, Polyviechnie deeins
it uncthical to withdraw support from
students who have based atiendance at
Polytechnic on the Financial Aid
awarded them in order to release funds
to assist new appheants, Funds from
financial aid programs not administered
by Polviechnic, such as the PELL
Grants, TAP, and the Stafford Loan
Program, are available o cligibie sto-
dents whether or not they huve already
received Tunds from these programs.

Grants of Title IV Ard (Pell,
Supplemental Educational Opportunity
Grant, College Work Stedy, Perking
Loan and Staftord 1oan} are contingent
upon provision of the following
documents:

i} properly signed Financial Aid
Acceptance Forms explaining the
terms of the awards;

2yFinancial Aid Transcripts from all

previvusly atiended nstitutions of

higher education;

copics of students’{or purents’ ) IRS

Form 1040 or 1G40A/EZ, af

requested:

signed affidavits acknowledging

Selective Service Registration:

prool of permanent residency sta-

tus, and

any other requesied docwments,

e

J

"
——
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Students must assume tesponsibility for
reading, understanding and abiding by
the terms of all financial aid documents
they sipn: they should alvo keep copies
of them,

Students must know each financial aid
program’s limits on the amount of aid
aixd number of years they can receve
stch assistanee. and make approphaie
plans o finance that purt of their edu-
cation which exceeds the limits,

Students most report any outside finan-
cial wid received or any changes in their
family siuation, so that the Office of
Fmancial Aid can make proper adjust-
mients in awards offered,

Students must not be in detault on a
Perkins Loan or a Stattord Loan, nor can
they owe a refund on a PELL Grant or
a Supplemental Educational Opportunity
Grant. if they wish o continue receiv-
ing fhimancial aid.

In order to continue receiving linancial
atd. a student must maintain fuil-time,
matneulated (degree) status and must
complete a minimum number of quar-
ter eredit hours with o minimum grade
puaint sverage to be considered making
satisfactory academic progress toward
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REGISTRATION

Registration is the process of obtaining

academic advisement and approval of

courses from a facully adviser, recording
courses with the Registrar, and paying
tuition and fees to the Stdent Accounts
Office/Bursar. sccording 1o published dead-
hines, For complete details about registra-
uon dates and procedures. and course
schedules, see the Schedule of Classes pub-
lished prior to cach registration period and
available from the Regisirar.

Toreceive academic credit. registration
is required each semester for every course,
including thesis, projects and suided stud-
1es, Attendance i class without registration
is not permitied.

ADVISEMENT FOR
REGISTRATION

Polytechnic Umversity endorses close
taculty-student relationships. The faculty

advising system is the basis for selection of

courses and registrafion. Each seademie
depanment identifies faculty who will serve
as student advisers, Before registration.
students must meet with their adviser and
recenve wrlien approval for their antici-
pated program of study. A listof advisers
and their olfice numbers may be obtained
from each respective departmental oftice (or
the Dean of Students} and is available from
the Registrar prior to each registration.

Approval to register for a course does not
necessarily constitute approval (o use that
course as a substitution lor another course
in order to satisty a specific degree require-
ment, [ the course is not usually used lor
that purpuse. <uch approval should be
explicithy requested from the adviser and
must be formally granted on the forn used
for this purpose. the Request tor Adjustiment
of Degree Requirements, and fited with
the Office of the Registrar. For exaniple,
approval 1o register for a guided readings
course is not necessarily approval to sub-
stitute that course lor inother, similar course
prescribed in the curriculun.

[ncoming freshmen are required 1o ake
Folytechnic placement exams in mathe-
matics and English, These exams are Iree
and are used solely for advisement and
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course placement; they do not altect admis-
sion 1o Polytechnic.

REGISTERING FOR
CLASSES

Polytechnic offers three registration
periods for each semester and mini-scs-
sion and two tor the Summer terms. In
addition, new freshmen enterving the Fall
semester are offered a special advance reg-
istration during the Sunumer preceding their
admission.

Early registration: All contnuing degree-
secking students (graduate and undergrad-
uate) have the opportunity w early register
for the next semoester during the latler part
of each ongoing semester, Graduate stu-
dents, particularly those who work, are
encouraged to take advantage of carly reg-
istration by mail. Payment of tuition and
tees, or arrangement for payment. is due o
the Student Accounts Oftice no fater than
the deadiine date announced in the Schedule

of Classes. Larly registration is offered for

the Fall and Spring semesters as well as the
Winter and Sunmimer mini-sessions,

Regular Registration: This usually takes
place during the week preceding the start
of classes. Information und a registration
appointment 1s mailed to each continuing
student who did not carly register prior 1o
the regular registration periods for Fall and
Spring. New students and special students
receive information from the Admissions
Office. Payment of twition and fees is due
on the duy of registration.

Late Registration: Students are expected
o complete registration by the end of the
fifth day of the semester. The late period,
during these first few days of classes, pro-
vides a last opporumity (o register for the
semester, Students who do not complete
registration by the end of the lute registra-
tion period will not be registered for tht
semester, except by special permission of
the Registrar and the course instructor(s).
Although permitied. late registration is not
desirable ax classes may be filled and carly
meetings of classes missed. A late fee is

assessed all continuing and readmitted stu-
dents. Payment of tuition and fees is due on
the day of Late registration.

PROGRAM ADJUSTMENTS
(ADD/DROP)

Additions or deletions to a student pro-
eram or cowrse schedule may be made dur-
ing the first five ¢lass days of the Fall and
Spring semeslers Or SUnumer sessions.
Written approval trom the faculty adviser,
on the Program Adjustment form, is
required for cach course udded or dropped.

Students may notadd or change courses
within the treshimen mathematics or physics
programs without the permission of the
respective directors of these programs.
Authorized changes within these two pro-
grants will be allowed through the tourth
week of the semester,

STUDENT IDENTIFICATION

All students are required 1o carry and
maintain at all tmes photo-identification
cards issued by the Otfice of the Registrar.
The photo-10)s must be presented at each
registration [or validaton, 1D must be
presented and/or surrendered to any official
ot the University upon request.

A student [D number is used by the
Lniversity o identity a student’s records
(grades. aceounts. ctel) trom the time of
admission through the completion ot hisfher
degree. Student numbers are usually social
security numbers, but not always. Students
who do not have a US. Socital Security
number at the time of application to the
University, as in the case of international
students, are assigned a number by the
Admissions Oftice. Assigned numbers may
be replaced when a Soctal Security num-
her is obtained by bringing the original
Sacial Security card to the Oftice of the
Registrar. at which time this number will
then becorme the student™s 1D number.

REFUNDS

See the section Tution and Fees tor infor-
mation on relund policies.



TUITION AND FEES

Up-to-daie and detailed information on
tuition and lees as well as announcements
of cost changes can be obtained from the
Schedule of Classes available betore the
start of cach semester. The Schedule is an
official supplement to this Catalog. Tuition
and fees are paid by term and not all at onee
for the entire acudemic year.

TUITION COSTS
The following costs are in effect at the
time of publication. beginning with the

FFall 1993 (erm.

Undergraduate students
Full-time (12-20 credits™)

Each semester 57.650.00
Part-time (1.5 - 11.5 credits)

Each eredit/credit hour S475.00

Zero eredit remedial courses S1425.00
Graduate students
Full-time (12-20 units*}

Fach semesler 57.630.00
Part-time (0.5 - 11.5 units)

Each unit £325.00

=ATLereditsfanits v encess of 20nmust be paid for
individually at the per creditunit rate,

Tuition rates are set by the Board of
Trustees. Due primarily to economic con-
ditions und inflationary costs, the University
reserves the right to change tuition charges
and fees when it is Jeemed necessary. The
University is mindful of the economic hard-
ships of attending a first rate private school
such as Pelytechnic: accordingly, the
University will continue 1o make cvery
effort to keep cost increases to the lowest
possible level consistent with maintaining
educational quality.

Tuition covers instruction costs. use of
libraries and the facilities of the Office of
Student Lite.

OTHER CHARGES
AND FEES

Facilities Fee (Required of all students
gach term of registration)
Full-tine
Purt-timwe

S100.00
560.00

Student Activity Fee (required only of

undergraduates. payvable cach term)
Brouklyn $40.00
Farminpdale $60.00

New StudentOrientation Fee (payable once
by new first time, fuli-time

registrants} S100.00
Application Fee
Undergraduaie $401.00
Graduate $45.00
Acceplance Deposit® 5250100

Cooperative Educaton Program Fee

363.00
Credit by Examination Feefunder-
graduate courses)
per credit $70.00
Diploma Fee $50.00
Doctoral Dissertation
Microlilm Fee S75.00
Laboratory/Seminar Fees *E
Late Registration Fee 575.00
Transcript [ee 55.00

Validation Credit (graduate courses)
per unit $70.00

“to be applicd wsard (st erm's tition

AL aboratory und course fees wre charged for sonme
Classes, muostly by Lists ol these charses by course
are wiven in the Schedule of Classes.

Other fees include the Returned Check
[Fee, Late Payment Penalty Fee and. for
transier students, possible charges for sup-
plics or kits. Details on these charges can
be found in the Schedule of Classes.

All tees are non-refundable.

HOUSING

lHousing charges vary according to
arrangements at Brooklyn and Farmingdale.
FFor details, consult the Office of the Dean
of Swdents.

PAYMENT OF TUITION AND
FEES

Each semester, tuition and fee payments
are due in full from all students at the time
of registration.* Payment in full refers to
various methods, used alone or in combi-
nation, including cash, check, money order
or credit card (Visa and MasterCard only)
financial aid, grants and loans, or tuition
arrangements with outside independent
agencies. Evidence of financial aid must be
presented at registration in order to use the
anticipated aid 1o satisfy wition costs.

By the end of the semester, tuition must
be paid tn full. including disbursement of
lowns, 0 order to receive permission to reg-
ister for the next semester. Students par-
ticipating in the ten month payment plan or
the graduate deferment plan must pay in full
according to the rules of the plan. The
Umiversity reserves the right to withhold
transcripts, diplomas, and other services,
including registration, from students whose
finuncial ebligations have not been fully
mnet.

Additional information on the methods
of paying tuition is contained in the
brochure entitled A Guide o Paying
Tuition at Polytechnic University,” which
is available (rom the Office of Student
Accounts.

The Office of Student Accounts col-
lects all payments, and checks should be
mude payable to “Polytechnic University.”

Fexcept lor early registration when payment is due
bry the daw speciticd i the Schedule of Classes.
wsually about one month prior to the stan of
classes.

41



TUITION AND FEES

PAYMENT OPTIONS

Tuition payment plans are available
from several independent agencies that pro-
vide tuition deferment arrangements.
Specific information on the plans otfered
by these agencies can be obtained at the
Polytechnic Financial Aid Office or Student
Accounts Otfice.

Alse, special education loan programs
enable families. or students themselves, to
repay over extended periods in monthly
installments and are available at many
banks for both graduate and undergraduate
students.

Another financing option is that lami-
lics may qualify for a New York State
Higher Education Assistance Loan.
Applications are available at local banks,
These loans normally take from six toeight
weeks to arrange and process, so applica-
tien should be made well in advance of
registration.

Graduate students who submil written
prool of their eligibility lor toition reim-
bursement from their employer are cligible
for a special deferred payment plan. Under
this plan full payment will be due approx-
imately one month after the end of the
term. Compiete details are in the Schedule
and available from the Office of Student
Accounts,

The Financial Aid office is available to
assist students and their families in pursu-
ing additional payment plan arrangements.

Consult the financial mid section of thiy
catalog for more information on the plans.

REFUND OF
TUITION/REDUCTION OF
LIABILITY

This section pertains 1o all students.
regardless of the method of payment or
the manner of covering tuition cosls. Onee
registered, students must otficially drop or
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withdraw from classes in order to be eligi-
ble for any applicable tuition refund or to
avold responsibility for payment of charges

already assessed. This applies regurdless of

whether or not ¢lasses have been attended.
Recipients of financial aid who incur a
tuition hability after registration due to a
reduction in the aid or to withdrawal from
class, will be personally responsible for
payment ol that liability to the University.

Refund Schedule

The refund schedule applics only dur-
ing the first four weeks of the semester. The
official withdrawal date is the date the
notice of withdrawal is received in the
Office ot the Registrar, not the last date of
class attendance.

Withdrawal forms are available in the
Oltice ot the Registrar.

Whenever a student drops or withdraws
from a course or from all courses, tuition
charges are adjusted according to the sched-
wle outlined below, provided that;

(1) the withdrawal notice is tiled within

the refund period,

(2} it 15 submitted in writing to the

Olfice of the Registrar, and

{3) the withdrawal lowers the student™s

program to less than 12 credits

Withdrawal during % Refund

Prior 1o first day of classes (0%
[First Week™® of semester O()%%
Second Week of semester 75%
Third Week of semester 5(¥%
Fourth Week of seimester 25%

After the fourth week of semester 0%

FIn this contest. week refers tu seven calendar
days, exclwdhing olidays, For exwnple, it the term
begios om i Thursday and there wre no holidays.
then the fast day of that week would he the Tol-
lerwing Wednesdiy.

Students entitled to refunds trom pro-
gram adjustments or withdrawals will have
their accounts credited. Students may
request that the amount be refunded by
check rather than credited to their accounts
by writing to the Office of Student
Accounts. Retunds are not processed dur-
ng repastration. Normal turnaround time for
arclund s two weeks.

Appeils tor an exception w the refund
sehedule must be subnutied in wating w e
Registrar, along with all documentation which sup-
ports the reguest.

Awareness of University refund policy
und withdrawal procedures is expected and Lick of
this konowledge. by iselt, is not sufficient reason for
making vr granting an appeal.

Impact of Refund on Financial Aid

[f the University determines that a stu-
dent 15 due a retund, and if that student
has recewved Title [V aid. a portion of that
refund will be returned to the aid program
according to the following formula:

R = Amwwunt o be returmed o Tiee IV
})T‘U:_'J'JIIH.‘\

I = Inaistionul Retund

T = Tithe IV a3 For the paviment period
tminus work-study gdmings b

A = ol aid tor payment period {minus
wirk study carnings)

R = 1*(Tixn

[n refunding monies to the various finan-
cial aid programs the tollowing federally
mandated priority listings will be used:
1. Guararteed Student [oan Program
((GSL)

2. PCLL Grant

3. Supplemental Educational
Opportunity Grant (SEOG)

4. National Direet Student Loan
(NDSIL)



PLACEMENT STATISTICS 1992

SENIOR CLASS

Average slarting salarics and statistics
listed below arc based on surveys returned

by our graduates. an average of 66% of

the senior class. They describe the activi-
ties of our graduates in our largest majors.

PLACEMENT RATE—
CLASS OF 92: 83%

AEROSPACE ENGINEERING
Average staring salary: 535057
Major Employers: General Dynamics,
General Clectric, Prat & Whitey. Unied
Technologies, Westinghouse

CHEMICAL ENGINEERING
Average starting salart: $38.216
Myjor Empioyers: Exxon Corporation, Sun
Chemical, Foster Wheeler, Maobil,
Environmental Protection Agency

CIVIL ENGINEERING

Average starting salary: 331,588
Major Employcers: Brooklyn Union Gas,
Department of Environmental Protection,
NYS Dept. of Trungportation, Triborough
Bridge and Tunnel Authority

COMPUTER SCIENCE

Average starting salary: $31.900
Major Employers: Apple Computers.
Morgan Stanley, Swiss Bank, Chase
Manhattan Bank. [BM. Goldman Sachs

COMPUTER ENGINEERING
Average starting salary; $31.333
Major Emiployers: AT&T, Electronic Data
Systems. Mernli Lyach, NCR Apphed
Digital Data Systems

ELECTRICAL ENGINEERING
Average staning salary: $31.748
Major Employers: Belleore, Brookhaven
Labs, Con Edison, Eastman Kodak, IBM.
Goldman Sachs, Symbol Technologies.
Texas Instruments, Xerox, IRS. Naval
Underwater Systems, Lever Bros,

INDUSTRIAL ENGINEERING
Average starting salary: $34.800
Mujor Employers: Chase Manhattan Bank,
Loral Electronic Systeins, Metro North

MECHANICAL ENGINEERING
Average starting salury: 332692
Major Employers: Coca Cola, Con Edison,
Ehasco, Ford, Stone and Webster, Lizardos
Enginecring Associates
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ENROLILMENT 1992-1993

FALL 1992
Undergraduate Graduate Total
T PT TOT FI' PT TOT
Brooklyn 1009 158 1167 285 856% 1141 2308
Farmingdale 3457 40 21 267 288 68O
Westichester N/A N/A N/A 9 512 521 521

University totals 1353 215 1568 315 1635 1930 3518
Fincludes 63 stdents studving at an off-campus location

STUDENT PROFILE

FALL 1992
Undergraduate Graduate
Men  Women Men  Women
Brooklyn 1003 164 994 147
Farmingdale 326 39 246 42
Westchester N/A NFA 420 10}

PERSISTENCE AND

COMPLETION INFORMATION

Fall 1991 first-time, full-time undergraduate stu-
dents continuing at the University in Fall 1992;

University-wide: 76% Moen: 75% Woman: 826

STATISTICS ON ENROLLMENT AND
THE STUDENT BODY

ENROLLMENT BY
RACIAL/ETHNIC STATUS
{using standard Federal classifications)

Cricay Ind:';m

Am

University
Undergrad  42%  34% 11% 9% 0% 4%
Graduate  53% 7% 6% 4% 0% 20%

Brooklyn
Undergrad  33%  40% 12% 10% 0% 5%
Oraduate  33%  20% 9% 3% 0%  35%

Farmingdale
Undergrad  67% 19% 5% 6% 0% 3%
Craduate  82% 9% 1% 2% 0% 6%

Westchester
Graduate 75%  15% 4% 4% 0% 2%

International studenis come from more than 50 countries.
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DEGREES OFFERED AT POLYTECHNIC

Polytechnic ofters a wide range of
degree programs leading 1o the award of a
Bachelor of Science. Master of Science, or
Daoctor of Phiiosophy. Polytechme offers
degree programs on three campuses located
in Brooklyn, Farmingdale (Long [sland).
and Hawthorne (Wesichester). Not all

Program Title

Acrospace Engincering
Acronautics and Astronautics
Chemical Engincering
Chemistry

Civil Engincering
Compuler Engineering
Compuler Science
Electrical Enginecring
Electrophysics
Enviromnental Lingineering
Humanities

Industrial Engineering
Information Systems iing
Muterials Science and Engineering
Management

Management of Technology
Munufacturing Engineering
Mathematics

Mechanical lngineering
Operations Management
Organizaticnal Behavior
Physics

Polymer Science and Eng
Social Sciences

Systems Engineering

degree programs are available on all cam-
puses. The table below lists all available
degree programs und the campuses on
which they are offered.

Many Ph.D. programs are officially
oftered only on the Brooklyn Campus.
Significant amounts of course work, how-

ever, may be taken at another campus. The
location of dissertatton rescarch generally
depends upon the campus at which the fac-
ulty adviser is resident.

For additional details on any of the listed
degree programs, consult the appropriate
program descriptions of this catalog.

Telecommunications and Computing Management 0399

Transporation Managemenl
Transpontation Planning and Inginecring

o P

HEGIS Code' Brooklyn
(902 BBS
0902 MS
0906 BS. M5, PhD2
1903 BS. M5, PhD
0908 BS, M5, PhD
999 BS
0701 BS. MS. PhD
Q00w BS. MS. PhD
0919 MS
(922 BS. MS
4903 BS
Ou13 MS
(19610 N/A
0915 MS, PhD
0506 MS
0599 N/A
0913 MS
701 BS. MS, PhD
0910 BS. MS, PhD
0300 MS
0514 MS
1902 BS, M5, PhD
096 MS. PhD
2201 BS
0901 MS

N/A
0514 M5
0908 MS

Higher Education General Inventory System
Some junior and senior laboratory classes must be taken in Brooklyn: transportation armanged.
May require some courses to be taken in Brooklyn.
Executive format program given on alternate Fridays and Saturdays.

Long Island Westchester
BS N/A
MS, PhDd N/A
BS” N/A
N/A MS
BS. MS MS
BS N/A
BS, MS MS
BS. MS MS
MS, FhD N/A
13§ N/A
N/A N/A
N/A MS
N/A Ms'
N/A MS
MS MS
N/A MS’
N/A MS
N/A N/A
BS N/A
MS MS
MS MS
N/A NIA
N/A N/A
N/A N/A
MS MS
N/A MST
N/A N/A
N/A N/A
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UNIVERSITY DEGREE REQUIREMENTS

This section details the general univer-
sity-wide degree requirements which apply
10 all Polytechnic degrees. They are essen-
tially minimum requirements which apply
to all programs and degrees at the
University.  Academic deparlmients may
place additional requirements on individ-
ual degrees. Such additional requirements
are explained in the programmatic sechions
of the catalog which follow. [n no case,
however. may a department specity require-
ments less stringent than those indicated
here.

BACHELOR OF

SCIENCE DEGREES

BASIC DEGREE
REQUIREMENTS

Bachetor of Science degree programs
require from 12410 136 credits, depending
upen the major as described n the pro-
grammatic sections of the callog. Students
may attend on a part-time or full-time bass,
and all degrees may be completed in four
years of full-titme study. Students muost
have a cumulative grade-point average 2.0
or better in al} courses laken at Polytechnic
to earn a bachelor’s degree. Some pro-
grams may have additional requirenients on
grades involving speciticd courses or groups
of courses. To carn a Polytechnic Bachelor
of Science degree, the student nwust take o
minimum of 34 credits of junior- and senior-
level courses at Polytechnic in order to ful-
fill residency reguirements.

Yirtually all undergraduate courses are
givén duning the day. A selection of evening
undergraduate courses is available, but i
no longer possible to complete any under-
graduate degree by taking courses entirely
in the evening,
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PIACEMENT
EXAMINATIONS

Polytechnie gives all incoming freshinen
placement examinations in writing and
mithematics, as well as an entrance ques-
tionnaire conceming compuier background,
Each of these exaninations. and the result-
ing placements are discussed in the para-
graphs below,

Writing Placement Examination

Both employers and accrediting orga-
nizgtions are placing increasing emphasis
on the need for well-developed written and
verbal communications skills. Noengineer
or scientist can be an effective professional
without the ability to communicale not
only with other professionals in his/her
own lield, but with protessionals in other
technical and non-technical figlds, with
private and public decision-makers. and
with the gencral public.

Poivtechnic’s programs involve frequent
witing and speaking assignments across all
arcas of the curriculum, and 1t is essential
that all students have the appropriate back-
ground skills before getting o far into
their protessional studics,

Allincoming freshmen and most trans-
ter students will be required to take a writ-
ng placement examination. Students fall
into two eeneral groups:  those with an
English-speaking background. and those
with an English as a Sccond Language
(ESL} background,

Based upon the results of the placement
examination, stedents with an English-
speaking background will be placed in
cither:

HU t01 Writing and the
Humanitics | 3 credits

or

HU 009 Introductory

Composition  credits

Students with an ESL background wili
be placed in either:

HU 103 Writing and the
Humanities 1tESLy 3 credits
ar
HU 008 Reading and Writing
in English as a
Second Language 0 credits
Students completing HU 101 or HU
103 proceed 1o take HU 200, Wrting and
the Humanities 11 Students completing
HL 009 proceed to take HU 101, while
those completing HU 008 go on to take HU
103, Swdents placed in HU 008 or HU 009
are encouraged to take these courses over
the summuer preceding their freshman year,
They are made availshle at signficantly
reduced cost for students who do so.
Students unable to take a course over the
summer may take HU 008 or HU 409 dur-
ing therr first regulur semester. Typical
schedules can be reamanged o accommo-
date this.

Mathematics Placement Examination

The matheinatics placement examina-
tion wesis students” skills in advanced alge-
bra and trignometry. This has been
especially imporant for students froin New
York State high schools, where the sequen-
tial mathematics curriculum has letft many
with insufticient preparation in these impor-
tant arcas through no fault of their own.

Those who are found to need additional
instruction in this area are placed in MA 105
- Introduction to Caleuius (2 credits), while
those who do rot need additional instruc-
tion are placed in MA 106 - Caleulus (3
credits). The credits for MA 105 do not
count towards B.S. degree requireinents
cxcept for Humanities/Social Sciences
majors, but do affect the grade point aver-
age (G.PAL).

It has become apparent in recent years
that the majority of high school students
need additional suppon in advanced alge-
bra and trigonometry. This 15 not a reflec-
tion of the quality of the student {vifually
all Polytechnic students are in the top 20%
of their graduating classes), but on the high-
school curmiculun to which they have been
expined. We have found that it is better to



invest the time in another mathematics
course than to juinp right into college cal-
culus and experience difficulties, Again,
students placed in MA 105 arc urged to tuke
this course during the suramer preceding
their first semester. The course is made
avatlable to such students at significantly
reduced cost. Students unable to take MA
{035 over the sunwner may do so during
their first regular semester. Typical sched-
vles can be rearranged to accommaodate
this,

Computer Placements

All freshman 1ake CS 200, Programming
Methedology, during their first semester of
study. Scctions of this course are, however,
segregated for students who have had sig-
nificant hands-on expericnce with com-
puters previously and those who have had
very little experience with computers pre-
viously. The placement deternunation is
made using a questionnaire filled out by
each student. Those in the “inexperienced”
section wilf receive additional instruction
on basic computer vsage.

All of Polytechnic’s placement exa:ni-
nations arc intended to insure that each
student receives the exact instruction in

completion of the degree program they
have chosen. Placement examination
results are superceded by the results of
Advanced Placement examinations and/or
acceptable transfer credits from another
institution of higher education,

CORE CURRICULUM FOR
ENGINEERING MAJORS

All engineering majors must follow the
core curriculum outlined in this section.
Non-engineering majors will take appro-
priate parts of this core, as described in the
programmatic sections of this catalog.
Students entering the University as unde-
clared majors are also required to follow this
core curriculum, and may select any
Polytechnic major without loss of credits
up to the end of one year of study.

The core curriculurm is intended o insupe
that every engineering student is exposed
to an appropriate mix of general prepara-
tory courses in the liberal arts, mathemat-
ics, and the basic sciences, It is aiso
intended to insure a breadth of knowledge
of fundamental engineering principles, and
an appreciation and understanding of all
engineering disciplines.

UNIVERSITY DEGREE REQUIREMENTS

There are four components to the core
curticulem, including the (1) Liberal ars
core. (2) mathernatics core. (3) basic sci-
ence core, and (d) engineering and com-
puter science core. [uch of these
components 1s descdbed in the paragraphs
which follow.

Liberal Arts Core

Fvery enginecring student must take a
minimwm of 27 credits of course work in
the humanities and social sciences. These
courses have two objectives—the develop-
nent of communications skills and an expo-
sure to an appropriate balance of study in
liberal arts content areas. Both arc eritically
impodtant, and contribute to the general
ifteracy of engineering undergraduages in
dealing with the world and socictal issues
which set the contexi for the practice of their
professions.

All students nust take the following
reguired courses (12 creditsy:

HU 1017103 Writing and the

Humamines | 3 credits

HU 200 Writing and the
Humaniies 11 3 credits
HU 110G Protessional Report
Writing 3 eredits
38104 Contemporary

World History 3 credits

Students placed in HU 008 or HU 069
must successiully complete these courses
befere beginning HU 101 or 103 HU 103,
i required, must be completed before reg-
istering for 8§ 104, and HU 20015 a desit-
able co-requisite,

To complete the minimum liberal ants
requirements, each engineering student
must elect two additional courses in the
humanities, and three additional courses
in the social sciences (15 credits). [n the
humanitics, electives are available in
Literature, Philosophy, Fine Arts, or
wodern Language. In the social sciences,
electives are available i History, History
of Science, Economics., Psychology, and
Sociology/Anthropology. [n the case of the
three required Social Science electives, at
least one course must be other than §5
250, S5 189. or the introductory course in
Sociology/Anthropology (S5 184 effec-
tive Spring 1994). Courses comprising
these focus arcas are described in the
“Humanitics™ and “Souial Sciences™ por-
tion of the catalog. Each semester, a list-
ing of available courses in cach area iy
publbshed to assist students and faculty

advisers in sclecting appropriate courses to
complete an acceptable sequence.

Students may clect o take a Modern
Language sequence. A minimum of three
courses must be taken in the same lan-
guage, Students clecting this option must
lake only two Social Sciences (of which at
heast one must be other than S8 250, SS 189,
or S5 184}

dMathematics Core
Every engineering student must take a
mintmum of 17 credits of study in mathe-

matics.  Four courses are required of all
students:
MA 106 Culculus | 4 credits
MA 107 Calculus H 4 credits
MA 108 Dufferential

Eguations and

Numerical

Methods 3 credits
MA 109 Muludimensional

Calculus 3 eredits

Each discipline specifies one additional
3-credit mathematics course in one of the
following general arcas: probability, prob-
ability and statistics, linear algchra. numer-
ical analysis. or advanced calculus, Consult
the programimatic sections of the catalog for
information on specific requirements for
each discipline.

A unigue teature of Polytechnic's math-
cmatics curriculun is the use of the Harvard
Method for teaching calculus. This inno-
vative technique focuses on the use and
application of mathematics to solve phys-
ical problems. It also presents each inath-
ematics concept in three ways: algebraically,
graphically, and numericaily. The method
is particularly appropriate for engincering
majors who will use mathematics as a crit-
ical tool to model physical phenomena and
o solve physical problems,

Students placed in MA 105 must suc-
cesstully complete this course before begin-
ning the required sequence described above.

Basic Science Core

The basic science core consists of 10
credits ot study in the critical arcas of
Chemistry and Physics. The following
courses are required of all engineering
MAJOrs:

CM 0] General
Chemistry [ 2.5 credits
CM 111 General Chemistry

Laboratory [ (.5 credits
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UNIVERSITY DEGREE REQUIREMENTS

CM 1432 General

Chemistey [1 2.5 credits
CM 112 General Chemisiry
_ Lahoratory 1 (1.5 credits
PH 107 Mechanics 3G credits
PH 108 Electricity.

Magnetism,

and Fluids 3G erediis
PH 118 Physics Laboratory

for PH 108 0.5 credits
PH 109 Waves, Optics. and

Thermodynamics 3.0 crediis
PH 119 Physics Laboratory

for PH 109 .5 credits
Adlthough they are given separate course

numbers, courses and their associated lab-

oratorics should be taken concurrently.

Engineering and Computer
Science Core

The centerpiece of the core curriculum
for engincering majors is the engineering
and compuler science core of 22 credits.
This portion of the curriculum is intended
to insure that all engineering majors have
a common base of knowledge of key engin-
cering principles, and a thorough appreci-
ation of the range of applications of these
principles across the engineering disci-
plines. A major element of this part of the
core is the freshman engineering sequence.
which provides an carly introduction and
iminersion in engincering both as an mgel-
lectual discipline and a professional pursuit.

The Accredstation Commission for
Engineering and Technology (ABLET)
delines six fundamental arcas of engin-
cering: mechanics, electric and electronic
circuits, materials science, thermodynam-
ics, transpon phenomena. and computer
science {not including programming skidlsy.
The engincering and computer science core
is constructed to guarantee that every engin-
eering major is exposed to cach of these fun-
damental areas. All engineering students
are required to take the following courses:

EG 10t Introduction 1o

Engineering 3 credits
EG 102  Introduciion to

Engineering Design 3 credits
CS 200  Programming

Methodelogy 3 credits
XX YYY Senior Design

Project 4 credits

Transfer students replace EG 131 and
EG 102 by advanced technical courses, if
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they enroll in the University as sophomores
or later.

EG 1D1/102 constitutes the freshman
engineering program., and focuses on hands-
on expeniential learning, and on the process
of engincering design as the single most
unique professienal function of the engi-
neer. Each major defines its own senior
design projects, hut every engineering stu-
dent will complete one.

To complete the engineering core, cach
engincening disciplinary curriculum must
specify one course focusing on ecach of
three of the fundamental arcas of engin-
eering discussed previously. At least one
ol these courses will be taught in an engin-
cering department (including computer sci-
ence) other than the student’s major.

Writing and Speaking Acruss the
Curriculum

Polyvtechnie has adopted a “writing and
speaking across thé curnculum™ program
to insure the development of adequale com-
munications skills on the part of all grad-
uates. The program simply means that
significant writing and speaking assign-
ments will he inciuded m designated
courses throvghout the student’s under-
praduate program, and that the grades tor
these courses will be influenced by the
quadity of presentation in addition € mas-
tery of content. 1tis expected that every tull-
time Polytechnic undergraduate wifl have
at least one such course in every semester
of registrabion,

To support this program, a writing leam-
ing center has been established at the
Brooklyn Campus, statted by instructors
and qualified tutors. Appointinents can be
made to assist in improving writing and/or
speaking skills, Similar services are avail-
able on the Farmingdale Campus through
the Department of Humanities and
Communications.

Core courses such as HU 1317103, HU
200. 58 104, EG 161, EG 102, all HU/SS
clectives. and all semior design projects are
“writing and speaking intensive” courses.
Each disciplinary curriculum identiles
other courses which will fit into this cate-
gory as well,

FRESHMAN SEMINAR

All incoming freshinen, including trans-
fer students with less than 6 credils, are
required o take “Freshman Seminar” SL
101, This seminar includes weekly dis-
cussions and presentations on time man-

agement. study and test-taking skills, avail-
ahle support services at Polytechnic, and
many other subjects of importance to begin-
ping students. A short paper on the selec-
tion of a major is required of all students
int this non-credit hearing course.

At the end of this course. students will
he given the opportunity to confirm or
change their major. Undeclared majors
may choose to select a major. or may remain
undeciared uniil the end of the treshiman
year. at which time a4 major must he
declared. In generul. the major can he
changed at the end of the first semester or
at the end of the freshinan year without
loss of credits.

GRADUATION CHECKLIST

Lindergraduates who are niearing com-
pletion of their degree requirernienis roceive
a graduation check list which shows the
contpleted courses and their assignment (o
required areas of study. and lists the courses
which remain 1o be completed for the
degree. After approval hy the major aca-
demie department, the check list is mailed
to students by the Registrar. Check lists are
prepared for fuli-time students after com-
pletion of 85 credits: tor part-tune students
after 105 credits. A revised check list will
be issued 1o any student who does not com-
plete his or her degree prograin within a rea-
sonable period after 1ssuance of the initial
check list.

COURSE SUBSTITUTIONS
AND OTHER
MODIFICATIONS TO
CURRICULA

Curricula somelimes change in order
o kecp students abreast of the latest knowl-
edge and methods within the subject area,
especially in the science, engineering and
technology areas lavght at Polytechnic.
Students will beinfonned of these changes
by their major department. Because of
changes in cwmicula and course content. and
to address special situations, it is occa-
sionally necessary to substitute a course
lor one specificd in the curriculum to mect
degree requirentents. Such substitutions are
documented on an “Adjustment of Degree
Requirements™ fonn, commonly known as
a “blue sheet” because of s color. The
form is avatlable from Lhe Registrar’s Oflice.
Each substitution must be documented on
a form, and each must be approved by the
student’s major faculty adviser and by the



Vice-President for Academie Affuirs. 1fa
graduation check list has already been
1ssued at the time of the substitution, the
change should be formally entered on the
check list and approved by the major adviser
and Vice-President for Academic Altairs.

Students who have interrupted their
studies for a length of time are likely to have
degree requirenients evalvated according 1o
the curriculum in effect at the ttme of read-
mission, net according o the curriculum in
effect at the time the student first matricu-
lated. This is to ensure that the coursework
used to fuliill degree requirements 15 cur-
rent and meets the current standards i the
ficld. At the time of readmission, the stu-
dent shouid discuss with the adviser the spe-
cific courses remaining to be taken for
graduation as well as the appiicability
toward the degree of courses already taken.

SENIOR HONOR STUDENTS

LEach spring, departinents setect siu-
dents with high grade-point averages who
will complete their degree requirements in
the toliowing academic vear. Such stu-
dents are listed as Honor Students 1n that
year's commencement program, and are
given special permission (¢ make substi-
tutions in their selection of senior courses,
Most often, this takes the form of subst-
tuting more advanced graduate courses in
place of usual requirements i the sume
area of study. To be eligible for this des-
ignation, transfer students must complete
1/2 of the credits needed w sansty degree
requirements at Polylechnic,

DEGREES WITH HONQORS

Degrees with honors will be awarded o
undergraduate students of high schotastic
rank upon unaninious recommendation of
the faculty. Honors are based upon the
following schedule of cumulative grade-
poinl averapes;

B.S. Cum Laude 340 - 3.59
B.S. Magna Cum Laude 3.60-3.69
B.S. Summa Cum Laude 2370

To be eligible for graduation with hon-
ors, transfer students must have completed
g minimum of 60 credits towards their
degree requirements at the Polytechnic,

UNIVERSITY DEGREE REQUIREMENTS

DUAL MAJORS

A detf mujors asingle B.S. degree with
two major disciplines indicated on the
degree. A student may receive a degree
indicating dual majors il he or she:

» s assigned a home depanment which
will he responsible for the student’s pri-
miary (first) major.

« applies for and is admitied to the second
departinent in the same manner as a
student who wishes to change majors.
and

= has, prior W graduation, approval from
cuch departinent of the courses for its
HET

Iitervested students should consult
departmental advisers. as not all disciplines
are avarlable as dual majors.

DUAL UNDERGRADUATE
DEGREES

It i also pussibic for students to carn two
separate B.S. degrees in two disciplines.
Special requirements for each degree arc
deterinined by the departmental under-
graduate adviser or department head for
each department. in accordance with the fol-
lowing rules:

¢ The set of courses meludes ail of the
reguired courses for each degree. Some
elective credits for one cuniculum may
be fullilicd with required credits frony the
other. given that sutheient senior/grad-
uate fevel electives are completed to
provide depth in cach discipline.

+ The total credits required for hoth
degrees must exceed those required for
one of the degrees by at least one full
vear of credit. Courses satisfying
requirements in both degrees may be
counted only once for this purpose.
Total credits required for the two degrees
is, therefore, computed using the fol-
lowing formula;

Total Crediis = Credits (Degree 1) +
Credits (Degree 2344

This 15 & minimum, and some conbi-
nations of degrees may require addi-
tional credits. Where the two majors are
closely refated, such as electrical engin-
eering and computer science. physics
and clectrical engineering. mechanical
cngineering and aerospace engineering,
etc., five years of study wall generally
suffce to eam both degrees. Where the
two degrees are less closely related,
such as civil engineering and chemistry,
clectrical engineering and humanitics,
mechanical engineenng and physics,
ete.. additional credits and more than five
years would be required.

+ Students working towards two degrees
must: {1} register in 2 “home™ depan-
ment which will be responsible for the
student’s primary {firsty degrec, and
notify the department of the intent to pur-
sue a second degree, {2) apply for and
recetve admission to the second depart-
ment in the same manner as 4 student
wishing to change departments, (3)
obtain approval from both departmen-
tal faculty advisers when repistering or
withdrawing from a course, {4} maintain
good academic standing in the
University. and in each academic depart-
ment, and {3) complete all courses spec-
ified in the graduation check list
provided by cach department with sat-
isfactory grades.

= Both degrees may be simultaneously
earned, or one may be earned subse-
quent (o the other. Graduation honors
for each degree are separalely deter-
mined.

To graduate in the mininmwum amount of
time with two degrees. students should
choose this option as euarly as possible.
The courses of the two degree progranis can
then be interwoven to provide good acad-
emic continuity and to satisfy all prereq-
uisites in an orderly fashion. Please note
that many students, rather than eurn two
undergraduate degrees. prefer to eam a sin-
gle baccalaurcate degree followed by a
master’s degree in a different, but related,
discipline.

Students interested i the two-degree
option shouid check with their undergrad-
vate advisers, as not ll combinations of dis-
ciplines can be conveniently packaged in
this manner.
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MASTER OF

SCIENCE DEGREES

Admission to Master of Science degree
programs requires o bachelor’s degree from
an institution acceptable 1o the Polviechnmie
m an appropriaie preparatory discipline.
Candidates for Master of Science degrees
imust complete not less than 36 units of
advanced studdy and/or research beyond the
bachelor’s degree in the program selected.
Specific course requirements for cach
Master of Science program are delailed i
the programmatic descriptions of this cat-
alog.

Effective Fall 1983, 1o ohtain any grad-
uate degree or certifleaie. students must
maintain 3.0 grade-point average or better
in all graduate courses taken at the
Palytechnic. inctuding those not used to fal-
fill specific program requirements; and a B
or better average n all guided studics cTorts
(including readings. project. thesis, and
dissertation).

Students may offer no more than 2
units of project, special student units and/or
thesis towards fulfillment of Master of
Science degree requirements. Registration
in project and/or thesis must be continu-
ously maintained until the work s com-
pleted and a grade recorded.

A maximum of mine 19) uniis may be
accepted as ransfer and/or validation cred-
its, the latter not to exceed six (6) units. All
requirements for the Master of Science
degree must be completed withi a perod
of no more than five years after beginning
graduate studics at Polytechnic. Any exten-
sion of this period reguires the approval of
the V.P. for Rescarch and Advanced
Programs. A minintum of 27 units of work
must be taken at the Polvtechnic.

Individual programs may specify
required courses. minmnum grade-point
averages in specific courses or course
groups. and/or require a comprehensive
examination. presentaiion of a seminar., or
compietion of 4 project or thesis.
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DOCTOR OF

PHILOSOPHY DEGREES

GRADUATE
CERTIFICATE
PROGRAMS

Reguirements for the Ph.D. arc both
qualitative and guantitative. Students will
find that the tormal requirements of resi-
dence, course units, and dissertaton provide
a framework within which they are frec to
construct individual programs Lor creative
leaming at an advanced level.

Graduate students who wish 1o enter
nto a systematic program leading 1o the
doctorate must conler with an adviser in the
department of muajor interest regarding
selcetion of courses, major and minor fields
ot study, formulation of guidance com-
mittees, gualifving and language exami-
nations, and degree candidacy., Studenis
must satisfy the detailed requirements of the
degree program sclected.

Al candidates for the doctorate must
complete a mimmum of 90 units of grad-
uate work bevond the bachclor's degree,
including a minimum of 24 units of dis-
sertation research.

Students may not register for disserta-
tion rescarch entit they have passed the
doctorad qualifying examination given by
their major department.  These examina-
tions are generally scheduled once or twice
each year. and students should consuli the
academic depariment for specific infor-
mation. Onee the student has started the dis-
serlation, registration for dissertation must
be continuous until the dissertation has
been completed and accepied, unless a
leave of absence is formally granted.

Most departments have specific course
requireinents which must be fultibed. A
minimwm of 30 units. including dissertation,
must be taken at Polytechnic. Each student
must maintam a 3.0 canulative grade-point
average for all graduate courses taken at
Polvtechnic. and a B or better average for
the dissertation. Foreign languape require-
ments, if any, are detennined hy the indi-
vidual departments.

[Fuli-time doctoral studests are required
to complete all work for the doctorate
within six {6} vears of initiation of gradu-
ate work at Polytechnic, Part-time stu-
dents must complete within twelve (12)
years. Any extension of these periods
requires the approval of the V.P. for
Research and Advanced Programs.

Polvtechnic offers a number of gradu-
ate certificate programs in a number ol
specialized subject arcas for students who
may not wish to enroll in a full degree pro-
gram. These programs are described in
the appropriate programmatic section of
the catalog.

To earn a certificate. a minimum of 12
untts must be taken at Polytechnic. A
cumulaiive grade-point average of 3.0 in all
graduite courses taken at Polytechnic is
required for receipt of a certificate, No
courses applied to one certificaie program
cait be applied to another. Requirements
tor certificates must be compieted within
three vears.

Applicants must be tormally admntted
to a centificate program. A student in such
a program who subscquently decides (o
pursue a graduate degree must file a sepa-
rate application for admission to the regu-
lar graduate progrant. Formal application
0 transfer appropriae courses taken for
the cedificate program to a degree pro-
gram must also be made.

The following graduate certificate pro-
grains are available, and are described in the
program sections of this catalog:

Propram HEGIS Code®
Management and Business Adoun. 0506
Applied Stistis |72
Computer Applicanions 1741
Computer Mathenties 1703
Construction Munagement 059G
Econmnewrics and Forecasting 24
Economics 22

Economics Systems 2
Engineering Statislics 1702
Finance 0504
Human Resourees 0515
Indusinal Enginecring w3
Mathematical Programiming UM
Mathematical Statistics 17032
Opermions Managenent 1516
Operationy Research 0507
Organizational Behavior 0515
Palyimieric Malenals {5136
Producuon and [nventory Control 913
Public Policy 2062
Public Transporanlion 0H08
Quality Control and Rehabiliny el ]
Technology Managenent b
Traftic Engineening {108

Transportation Facility Design Operations 904
Transportation Management and Economics 09604
Transpertation Planning o

#Higher Education Generul Inventory Svslom - a
taxonomy of programs and subject argas



APPLICATION

FOR DEGREE

Formal application for the award of any
Polytechnic degree or certificate must be
tiled by graduate and underpraduate stu-
dents. Filing dates for cach semester are
published in the Schedule of Classes,
Students who do not file by the published
deadline dates become candidates for the
next graduating class.

Applications for the B.S. and M.S.
degrees are available i the Office of the
Registrar. Applications for the Ph.D. degree
are avatlahle in the Office of Research and
Graduate Studies. Degrees are certifred, and
diplomas issued. twice a year, at the end of
the Fall and Spring semesters.  Degrees
are conferred at the annual Spring com-
mencement held in late May or carly June.
All work for the degree must be completed
and submitied prior to the date of
graduation.

Filing fees for diplomas are payable at
the tume of filing in the Otfice of the Bursar.
If the award of a degree 15 delayed, diploma
fees are nol charged again.

By vote of the laculty, degrees are not
awarded to members of the University
teaching staff who hold the rank of assis-
tant professor or higher.

THESES AND

DISSERTATIONS

UNDERGRADUATE THESES

The purposes of the undergraduate the-
sis are to apply knowledee gained in the
major field of interest. und 10 familiarize the
student with nwthods of planning. con-
ducting. and reporting origimal rescarch,

Allundergraduate students who plan to
undertake a thesis should report to the bead
of their major department for choice of a
thesis topic at least one year prior to grad-
uation. The head of the departmient will
approve requests and appoint a thesis
adviser. Stadents should contact their the-
sis adviser immediately, and register for
thesis at the next registration, Thereafter,
the student must register for thesis every fall
and spring until the thesis is completed
and accepted, and the final grade is entered
nto the student’s permanent record.

UNIVERSITY DEGREE REQUIREMENTS

The thesis may be a discourse upon a
subject included in the student’s courses of
study, an account of an original investiga-
tion or research, a report on a project, or an
origingd design accompanied by an explana-
tory statement. Regulations covering the-
sis registration and thesis format are
available in all departmental offices.

Undergraduate theses are generally
optional. exeept in the B.S. (Materials
Science and Engineering) program, in
which undergraduate students are required
to complete a thests. All theses and results
obtaincd become the property of the
Polytechnic University.

GRADUATE RESEARCH
(PROJECTS, THESES,
DISSERTATIONS)

Investizations undertaken tor graduate
research have as their primary purpose the
development of independent and creative
thinking. Through them, students are
trained in analysis, research und synthesis,
and contribute to the advancement of sci-
ence and engineering.

Research for an advanced degree shali
embody knowledge of the field of science
or engineering chosen hy the cundidate,
encompassing an understanding of basic
principles, together with commensurate
acquaintance with current practices, the
literature, and the work of leaders in the field
of study.

Master of Science students may clect o
complete an M.S. Project or MLS. Thesis.,
and may be required to do sain cenain pro-
grams. Consult the programmatic deserip-
tions ol this catalog for details. The thesis
is generally a more extended piece of work,
usually entailing 9 10 12 units, while the pro-
Ject usually entails 3 W 6 units of effors. At
this level. research shall exhibit a thorough
understanding of advanced scientific
thoupht or ability 1o apply advanced prin-
ciples constructively to engineering plan-
ning and design.

All Doctor of Philosophy students must
complete a Ph.D. Dissentation. Research
at this level must demonstrate critical and
constructive thought, as well as the ahility
1o use the echniques necessary in the explo-
ration and development of new areas of
knowledge n science or engineering. A
successtul dissertation nust demonstrably
advance the state-of-the-art in the subject
area of research, Umil requirenients for
dissertanon vary by departiment, but con-
sist of 2 mintmum of 24 1o 30 units of reg-
istration, depending upon the program.

All research should be characterized by
accuracy of observation and measurement,
and by clarity and completeness in pre-
sentation. The conclusions presented must
be suppuorted by adequate studics and inves-
tigations and supplemented by a complete
bibliography.

REGISTRATION FOR THESES
AND DISSERTATIONS

After a project, thesis, or dissertation
adviser and/or guidance committee has
heen appointed. the candidate should reg-
ister for a number of units which realisu-
cally reflects the smount of time and effon
the candidate expects to devote to this
research. Registration must be continu-
ous each fall and spring until an adequate
research effort has been completed and the
required orat examination has been passed.
Registration may not be interrupted until a
grade is entered on the permanent record
except with the permission of the V.P. for
Research and Advanced Programs. 11, at
the end of any semester, the work covered
by any unit of registration is deemed unsat-
isfactory by the adviser. re-registration for
the same unit may be required, obligating
the student for full tuition and laboratory
fees involved. Registration for the last unit
15 required until a final grade is submitted
io the Offiee of the Registrar,

For the Ph.1)., if the minimum number
of dissertation units have already been taken
and the dissertation 1s finished except for
the final defense, then the student will be
aflowed 1o register for the dissertation for
172 unit in order to keep the twition charges
to & minimum. Regisirations for 1/2 unit
may only be done once,

MANUSCRIPT
PRESENTATION

The research 15 to be presented to the
appaointed guidance committee by the can-
didate in final manuseript form for otficial
acceplance on or before the Monday seven
weeks betore commencement. Draft copics
ot research manuscripts towards advanced
degrees in chemistry and n electrical engin-
eering are required no later than nine weeks
betore commencement; in chenisiry, four
typewritien copies are required, in clectri-
cal engincering, a single copy.

RESEARCH SUBMISSION
The format of the hound document

resulting from research is preseribed ina
brochure entitled “Regulations on Format,
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UNIVERSITY DEGREE REQUIREMENTS

Duplication, and Publication of Project
Reports. Thesis, and Dissertations,” which
is available trom the Office of Research and
Graduate Swdies and in the various depart-
mental offices. Some of the regulations are
summarized below.

Master's or Engineer's degree candi-
dates are to submit four final bound copies
of their research, and doctoral candidates
must submit live final copies, of which one
copy is to be left unbound for microhlin-
ing, while the four others are to be bound.
Duplication processes of high quality are
acceptable. In addition, each doctoral can-
didate is required to submit two copies of
an abstract of not more than 350 words
suitable for publication in “Dissertation
Abstracts.”
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The four finished copies are 10 be sub-
mitted to the department for appropriate sig-
natures and presented to the Office of
Rescarch and Graduate Studices before noon
on the first Friday in December {for Fall
degrees) or the first Friday in May ¢for
Spring degrees). At the same time, doctoral
candidates must submiit the unbound copy
in & tabeled envelope and the two copies of
the abstract o the Oftice of Research and
Graduate Studies. The original copy is
kept permanently in the Polvtechnic library.

PUBLICATION

Doctoral dissertations will be micro-
hlmed at University Microfilms, Ann Arbor,
Michigan. and abstracts of them will be
published in the journal “Dissertation
Abstracts.” The cost of this service will be
charged to the student. Copies of these
microfilms may then be purchased from
University Microfilms hy any interested
person.

The faculty regards publication of the
major content of a doctoral dissemation in
a recognized scientific journal as a neces-
sary final step if the work pertormed is to
achieve maximuin usefulness. The publi-
cation must indicate, by footnote or other-
wisc. its basis as a Polytechnic University
dissertation.



A BRIEF GUIDE TO

COURSE DESCRIPTIONS

Each program section which follows contains detailed descriptions of each course offered within the program. A sample course
description follows:

MA 123 Experimental Design 22pc 04

Principles of modern statistical experimentation, including practice in the use of basic designs for scientilic and mndustrial
cxperiments and testing. Single factor experiments, randomized block design, Latin squares, Graeco-Latin squares; facto-
rial and fractional factorial experiments; surface-fitting designs.

Prerequisite: MA 224 Co-Requisite: MA 153

Also listed under 1E 123

The first line gives the official conrse manber tor which you must register, the ofticial course rirle, and the breakdown of credits (under-
graduate} or uniis (graduate) for the course. In the sample description. the courses incets for 2% lecture periods, 1'/: taboratory peri-
ods, and no recitation periods per week. If successfully completed, 4 credits are carned.

The paragraph description briefly indicates the contents and coverage of the course. A detarled course syllabus may be availabie on
request from the office of the offering department.

“Prerequisites” are courses (or their equivalent) which arist have been completed before registering for the described course. “Corequisites™
must be completed before registering for the subject course, or may be taken concurrently.

The notation “Also listed...” indicates that the course is also given under the number shown. This means that (wo or more depaniments
or prograims are spensoring the descnibed course, and that you may register under either number, usually the one representing your major
program. The classes are jointly given and held.



AEROSPACE ENGINEERING

Among the programs offered by the
Depaniment of Acrospace Engineering is
the undergraduaie propram leading 0 &
bachelor of science degree in acrospace
engineering. Others lead to graduate
degrees in aeronautics and astronautics.
‘The undergraduate program is oftered at
both the Brooklyn and Long Island cam-
puses. Graduate degrees are offered at
the master of science and doctor of phi-
losophy levels only at the l.ong Island
Campus,

THE AEROSPACE
ENGINEERING

PROFESSION

Acrospiace cagineering is the art and
science associated with the design and
performance of wircraft, missiles, and

spacecraft. The scientific aspects of

space vehicle design are rooted in the
broad areas of the flow of liguids and
gases, strength and stability of extremely
fightweight structures. propulsion, guid-
ance and control. materials, environmen-
tal conditions. thermodynamics, and heat
trunsfer.

From the standpoint of complexity.
scope of engineering and scienufic prob-
lems, and audacity of the mission, vehi-
cles currently being designed or project-
ed for the future stagger the imnagination.
Untit recently, long range missiles, moon
vehicles, deep space probes and space
habitats, had heen contained within the
realm of science fiction. To meet the
challenges of the desipgn of these vehi-
cles, aerospace engineering lraining is
based on scientific principles that pro-
vide the engineer with the greatest possi-
ble potential and {lexibility. Conllicting
requirements imposed by considerations
of safety. reliability, cost, maintenance,
production, and handiing often demand
compromises based upon the engineer’s
skifl and experience in order o attain an
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optimum design. [t is the responstbility
of the aerospace enginecr to resolve such
issues,

UNDERGRADUAT

PROGRAM

The undergraduate aerospace pro-
gram not only affords students an under-
standing of basic scientific principles but
trains them in the applicattons of such
principles o the challenges of their pro-
fession. The sophistication of aevospace
systerns 18 such that students must neces-
sarily master some of the more power{ul
analytic wehnigues o evolve efficient
designs. The training is broad. so that
graduating students can apply their
knowledge to such diverse problem
areas as alr and notse pollution, land and
sea vehicles, oceanography. and biome-
chanies.

During the first two years of study,
the toundabion for future professional
subjects 1s established by courses in each
of the hasic sciences: physics. chemistry.
and mathematics.  Although the student
begins training in a number of cngineer-
ing science arcas such as computers,
mechames, material science and strenpth
of matenals. the emphases are primarily
on principles and concepts in fundamen-
tal and basic sciences.

I the Juaior and senior years, profes-
sional courses include fluid mechanics.
solid mechanics. guidance and conirol,
space dynamics. tlight mechanies,
propulsion, and airplane and spacecraft
design.

The undergraduate program leads 1o
the degree of bachelor of science n acro-
space engineering and is accredited by
the Accreditation Board tor Engineering
and Technology {(ABLET).

TRANSFER STUDENTS

(Undergraduates)

Qualiticd graduates of two-year pre-
engineering programs. such as those at
liheral ars and commumity colleges. may
fulfill the requirements for the B S,
degree in aerospace ¢ngineering in two
additional years. Since pre-engineering
programs vary. 4 prescribed program is
not possible: consequently. students
shouid consult with an undergraduate
adviser.

Graduates of technology programs
may be able o fultill the requirements
for the B.S. degree in aerospace engi-
ncering 10 two o three and a half years
depending on the scope and level of their
previous cducation. Consult with an
undergraduate adviser for detals.

GRADUATE

PROGRAM

Programs of study are offered leading
to the degrees of master of science and
doctor of philosophy in aeronautics and
astronautics. Bachelor's degrees in aero-
space or mechanical engineering are
generally required. Apphcants with
degrees in other fields may be admitted
with deficiencies.

To ohtain any graduate degree or cer-
tificate, a student nwst have a 3.0 grade
point average or better in all graduate
courses tuken (whether or not some of
these courses are being used to satisty
specific degree requirements) and a B or
betier average i afl guided studies {read-
ings. project. thesis, dissertation).
Additienally. students must ¢stablish an
overall B average in those departmental
courses submitted in partial fulfillment
of degree vequirements. All courses sub-
mitted for degrees must have heen com-
pleted within the time periods given in
the University catalog,



REQUIREMENTS FOR THE
MASTER OF SCIENCE
DEGREE

AE 731

i

Aneefvtical Methadys in
Thermal & Fiwid Mechanices

AE 732 Compuinionat Methods in Ki
Thormal & Fluid Mechonicy
Ab 740 Prinviples of Fiuid Dvnanics 1
Al 741 Compressifte Flow 4
AE T12 Viveones Fline ki
Al B0 Theary of Propdsion 4
AL 97172 Seminar in Aerospace i
Engrieerug
Electives  (incfuding project or thesis) 18
Ris

In the above master’s degree program
students may pursue a project (up (o six
units counled toward the degree) or a the-
sts {up 1o twelve units counted toward the
degree) under the guidance of a faculty
sponsor of may elect to complete the pro-
gram solely with courses. All elective
courses must be approved by a graduate
adviser and should be consisient with a
definable objective associated with the
master’s program. The Department of
Aerospace Engineening ofters its graduate
courses onafy at the Long Island Campus,
which s the main location of departmen-
tal research lahoratories and staff,
Students may take vut-of-department
clective courses at either the Brookiyn or
the l.ong Island campus {subject to
approval by the graduate adviser).

The department limits to nine the wotal
of transfer. reading {guided studics). and
validation credits which can he applied
toward master’s degrees. The certifica-
tion of validation credits is administered
by the departimental graduate advisers.

REQUIREMENTS FOR THE
DOCTOR OF PHILOSOPHY
DEGREE

Master's degrees in acrospace or
mechanical engineering are generally
required. Applicants with degrees not
meeting these requircments may be
admitted with credit for previous work
as evaluated by a departmental graduate
adviser.

In order to enroll in a doctoral pro-
grant of study, cach candidate must piss
a set of qualifying examinations in cer-
tain basic lields. Upon passing these
examinations, a guidance commitice is
tormed, and the candidate may then reg-
ister for dissentation research.

Studenis interested in the Ph.DD. pro-
gram arc required 1o consult as soon as

possible with a departmental graduate
adviser regardmg ehgtbility tor the quali-
fying examinations and other regulations,

ANl candidates for the Ph.D. must

complete a mintmum of 30 units of

approved courses beyond the master’s
degree. In addinon. registration for a
minimum of 24 units of dissertation
research is required at the rate of a4 mini-
mum of three uniis per lermi. continuous-
ly. until the dissertation is completed and
accepted.  Satisfactory attendance in AE
971-72 (Seminar i Aerospace Engineer-
mg) s required each semester (normally,
two semesters for the M.S. and four
additional semesters for the Ph.D.y. All
of the above requirements must be com-
pleted within time periods consistent
with general University regulations.,

TYPICAL COURSE OF
STUDY FOR THE
BACHELOR OF

SCIENCE DEGREE IN
AEROSPACE
ENGINEERING

FRESHMAN YEAR

HoursfWeek

No. Subject 1. Lab.Cr.
Fall Semester

W1 Clenerad Chentspee |0 24 00 24

Ch 11 General Chennsiry it [N
falr i

Ma 06 Calowlus f 5 it +

CS5 XM fwrea o Progronming o { i

Moethdedogy

HLU 1N Humandties | k) {} i

SUL WY Stdenr Srervivel ! ! s

EG W Btee no g, 2 i _d

in

Spring Semester

CM 02 General Chemistes, 8820 00 24
CM L2 Cemeral Chentiseey fi b i
fabr 11

Ma 107 Cadenfun 1} s 4] El
BH MY Afechanics 4 i) k]
FEEY 2000 Huuwoiities 1 i) fl A
EG G Fren ri Eng. Ples, 2 3

i6

CHLYSS clectives must nwet the concentration
reguirementy described in the seeuon of this cat-
wog entitled “Core Curnculum Requireniends”,
subsection “Humanities wnd Social Sciences
Reguiremenis for Eagineering and Compuier
Svience Mapors.”

“Technical Elechives must be of semor-vear quah-
ty il professionally relevant. Adviser approsal
reguired for all Technical Electives,
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SOPHOMORE YEAR

Fall Semester
MA IS N Egs. & Num, 3 4 3
Methady
PH 108 Eleer Mag, & Flaids 4 fl 3
PH 118 Phusicy Lab, for it [ E
P18
ME 111 Mechanios | 3 i 3
HU 10 Repors Writing 3 i ki
HU/SS Elective QR 3 4] ki
55 W Conr World Hia.
Al 34 frrrer Loy Aere Des. ! g 2
174
Spring Semester
MA 0% Mudridin, Cale - 0 3
PH 109 Waves, Oprics &
Thersner + [ 3
PH 119 Physics Lab, for
PH I 0 fi7 4
ME Y Mechunios N 3 0 1
ME 121 Mechanios of
Muareriols 1 it 3
SS MM G, Wrld Hise, OR 3} 4] 3
HLU/SS Elective’
PH 234 Modern Plivsics 3 B _2
77
JUNIOR YEAR
Fall Semester
MA 222 v Prob. & K f i
Nrerrfsric s
M 2 Thermodvinenies § 3 [
AL 23 Flisels | 3 [
AL 2T Furnd, Srress i) i
Anatvsis
AL 311 Mechaios of Flight T3 i 3
HLYSS Electve: RS i3
i8
Spring Semester
AL 232 Flhads N ki f 3
AL 250 Space Dyvnamics k] f 3
AlL 272 Fund, Stress ? i} H
Analvsis ff
AE 32 Alrerafr Devign f 2 3 3
EE 370 Princ, of Elect. Eng. 3 li] i
HUSS Elective’ i ¢ 4
18
SENIOR YEAR
Fall Semester
AR 233 Fluids T 3 14 i
AE 2R Advanced Stross 2 ! i
Anclvsis [
AE 343 Adreraft Design I 2 3 3
AE 349 Fludds Laboreiors | 1 2
Techineol Blective’ i fl H
HUYSS Elecrive’ ! o _3
17
Spring Semester
AR 240 Propudfsion 3 i 3
AL 312 Mechanivs of Flight I 3 it ki
AE 344 Spacecraft Design 2 3 3
AE 350 Fluidds Laborateory 4 3 !
Techmical Elecive’ 3 i 3
HIYSS Elecrive 3 ¢ _J3
16
Total credits required for graduation: 136



AEROSPACE ENGINEERING

UNDERGRADUATE

COURSES

AE 231 Fluids I 20003
Fluids, kinematics. hvdrostanes, thermo-
dynamics. Derivations of continuity.
momentuin and encrgy equations.  Flux
concepts and relation to divergence theo-
rem. Contrel volume equations and
applications. Bernoulli equation.  Dis-
cussion of vorticity and stream function.
Potential flows over simple geometric
configurations. Prereqguisites: MA 109,
ME 112,

AFE 232 Fluids I} 3:000:3
One-dimensional unsteady flow, shock
tube. Prandi-Meyer flow, oblique and
normal shocks. Method of characteris-
tics. Laval nozzle flow. Fanno and
Rayleigh flows. Prerequisite: AE 231,
ME 201,

AE 233 Fluids 11 3:0:0:3
Introduction to viscous flow theory.
Viscous etfects. Stress-strain relations,
Reynolds transport theorem. Derivation
of Navier-Stokes eguations. Rayleigh
problem and diffusion time. Similarity
theory. Prandtl boundary laver equa-
tions, flow over a flat plate.  Approx-
imate methods, numerical methods.
Separated flows., Prerequisite: AK 231
AFE 234 Fluids IV F:0:0:3
One dimensional unsicady low, charac-
teristics, comeal flow, linearized subson-
ic and supersonic flow over wings and
bodies. Prevequisite: Af 232,
AFE 241 Propulsion J.0:0:3
Operation, performance, and design
methods for flight vehicle propulsion
systems. Arrbreathing engines: turbojet.
turboprop, turbofan and ramjet. Ele-
ments of rocket propulsion systems.
Prerequisite; AF 232
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AE 242 Rocket Propulsion 2:0:0:3
Development and design of rocket
engines,  Basic principles of mechanics,
thermodynamics, aerodynamics and
combustion reviewed. Propellants. rock-
et engine clements {solid and liquid),
heat transfer, cooling accessories.  Heat
transter fundumentals. Prerequisite: AE
232,

AE 251 Space Dynamics F:0:0:3
Motion of a particle, systems of paru-
cles. rigid bodies. Momentum and ener-
gy principles and applications.  [mpul-
sive forces and moments. Projectiles
with air resistance, trajectories and
orbits, gyroscopic theory. Prereguisites:
MIE T2, MA 08

AE 271 Fundamentals of Stress
Analysis [ 3:0:0:3

Siress. equihbrium equations, strains,
compatibility conditions. stress strain
relations, superposition, strain energy.
Bending of beams: unsymmetric bend-
ing of arbitrary section beams, bending
stresses. deflections, shear stresses on
thin-walled section beams, shear center.
Prerequisite: MA 108, ME 12].

AE 272 Fundamentals of Stress
Analysis II J::0:3

Torsion of thin-walled open and closed
section heams. Membrane and hydrody-
namic analogies. Bredi's formula, multi
celied croxs sections. Strain encegy,
Castigliano’s theorems. Statically inde-
teriminate beams, {rames. rings. Pre-
reguisite: AE 271

AE 281 Advanced Stress Analysis [
2:3:0:3

Elastic and inclastic buckling of
columns., frames. plates. shells, effective
width, sheet-stringer combinations, lor-
sional instability, energy methods for
approximate solutzons. Lahoratory:
experimental stress analysis, strain
gapes. shear center. ension tests, bend-
ing of beams. Prevequisite: AE 272,

AE 282 Advanced Stress Analysis 11
J:0:0:3

The finite clement method as applied ©
beams, trusses and trumes in conjunchion
with the principle of virtual work,
Prerequisite: AR 272,

AE 311 Mechanics of Flight I 2:0:0: 3

Principles of powered fhight. Develop-
ment of equations of motion. Level flight
performance of turbojet and propeller
driven aircraft, climbing flight. cetling,
take-oft and landing. Steady turning
tlight. Prereguisites: ME 12,

AE 312 Mechanics of Flight 11 3:0:0:3

Static and dynamic stability and controt
of aircraft and missiles. Development of
rigid body equations of motion. hin-
earization of equations of motion of air-
planes. Frevequisite: AF 311

AE 341 Introduction to Acrodesign
§:3:0:2

Consideration of the nature of design
synthesis and analysis as it pertains to
aerospace vehicles. Qualitative and
guantitative aspects of feasibitity, design
methodelogy, and modeling.
AFE 342 Aircraft Design 1 2:3:0:3
Preliminary design ol commercial jet
transport. Development of acrodynamic
configuration, power plant selection,
fuselage lay-out, weight and halance
estimation. Performance. stability analy-
sex, airload estimations.  Prereguisite:
AE 3t

AE 343 Aircraft Design 11 2:3:0:3

Structural design of airplane wings based
on specifications and acrodynamie
requirements.  Discussions of construc-
tion materials. forming. fasteners, fit-
tings. Structural arrangement of landing
gear, fuselage, siress  analysis
Prerequisite: AE 342,



AE 344 Spacecraft Design 2:3:00:3
Design of hypervelocity vehicles.
Trajectory and orbit analyses, problems
of re-entry, propulsion system design.
staging. Design of 1 boost vehicle tor
satellite missions, and a re-entry vehicle
for eanh rewrn. Prevequisiter AF 251,
AE 349 Fluids Laboratory !~ 7:3:0:2
Laboralory cxperiments in the area of
incompressible inviscid and viscous
Nows, Measurement technigues, conser-
vation laws. boundary lavers, Prereqguii-
site; AE 231

AEFE 350 Fluids Laboratery I (:3:0:7
Laboralory experiments in the area of
inviscid and viscous flows. Measure-
ment Techniques: hol wire and laser
Doppler anemometry. Supersonic flows,
shock waves, unsteady flows. Prereqgui-
siter AE 232, AE 349.

AE 381-382 Senior Honors Work in
Aerospace Engincering LIT
Credit To be wrranged.

Independent project undertaken by quali-
fied honors studems in aerospace engi-
neering resulling in a written report.
Credit may be awarded toward technical
clective requirement. Adviser approval
required. Consultarion with adviser well
in advance of registration is reconnnend-

ed.

AF 391-392 Guided Studies in
Aerospace Engineering LI11
Credi to be arranged.

Guided readings in specific subject arcas
for qualified students in gerospace engi-
neering. Adviser approval requived.

GRADUATE COURSES

AE 651 Advanced Dynamics |
20:0:0:3

Kinematics and dynamies of a particle in
space: translating and rotating frames of
reference.  Systems of particles; plane
motion of rigid bodies. Two-body cen-
tral force problem. LaGrange equations

with helonomic and nonholonomic con-
straints; applications. Also listed under
ME 651. Prereguisite: AE adviser's
cepproval.

AE652 Advanced Dynamics I1
2/:0:0:3

General maotions of rigid bodies, Euler’s
equatons, gyroscopic motions and sta-
bility. impulsive motions, lincar oscilla-
tions of two-degree and n-degree of free-
dom systems, matrx formulations, appli-
cations, variational principles. Prervequi-
site: AE 651, Also listed under ME
632

AE 682 Aero- and Hydroelasticity
20:0:3

Analysis of problems with nonconserva-
tive type forces. Divergence and flutter
phenomena, flutter prevention. Applica-
tions o vibrations and instabilities in
acrospace. mechanical and civil engi-
neering. Freregaisiie; AE adviser’s
approval,

AE 704 Aerothermochemistry
203

Fundamentals of chemical thermody-
namics, fluid dynamics and chemical
kinetics. Applications to combustion and
eimission phenomena. fluid lasers, plas-
mas and hypersonics, Preveguisite; MIE
741

AE 731 Analytical Metheds in
Thermal and Fluid Mechanics
20:0:0:3

Classitications of differential equations
of fluid and thermal mechanics,
Mcthods of characteristics for supersonic
flow and wave propagation. Potential
methods including complex variable
applications for transform techniques in
convection and conduction.  Preregi-
site: AF adviser’s approvad.

AE 732 Computational Methods in
Thermal and Floid Mechanics
2003

Numerical analyses. Finite diflerence
approximalions. error and stability
analyses, numerical dispersion and
damping, matrix inversion methods.
Implicit and explicit procedures, SOR,
ADI, hopscotch and direcet solvers for

AEROSPACE ENGINEERING

evaluating linear and nonlinear diffusion
and convection problems.  Prerequisire:
AE adviser’'s approval. Also listed
under ME 715,

AE 744 Principles of Fluid Dynamics
24:0:0:3

Conservation laws of mass momentum
and energy. Elements of potential theory.
Applications of inviscid flow to simple
mnternal and external geometrics; differ-
ential approach to 1Tuid dynamic prob-
lems: thin airfoil theory,  Preveguisite:
AE adviser's approval,

AE 741 Compressible Flow  2'/:0:0:3

Subsomc. transenie and supersonic flows
over two ditnensional and axisymmetric
budies. Shock wave development in both
one-dimensional unsteady and two-
dimensional steady flow systems,
[nternal and external Mows are consid-
ercd. Prerequisite:  AE adviser’s
approvad,

AE 742 Viscous Flow 2/4:0:0:3
Molecular and macroscopic transport,
concepls of stress and strain, and deriva-
tton ol the Navier-Stokes equations.
Applications to prablems of diffusion,
boundary layers and slow motion.
Analytic and numerical methods are pre-
sented. Prerveqguisite: AE adviser’s
approval,

AE 743 Turbulent Flow 217::0:0:3
General theories of trbulence, Reynolds
Transport theorem. turbulent heat and
muss transfer, instability. transition, sta-
tistical approach to turbulence, mathe-
matical modeling, experimental meth-
ods, analysis of trbulent external flows;
Jets, wakes, mixing layers, turbulence in
houndary lows. Prereqguisite: AE 742,

AF 744 Viscous Compressible Flow
2/00:0:3

Effects of compressibility in both sub-
sonic and supersonic flows on boundary
layer behuvior including heat transfer
effects, dilfusion; numerical approaches
o solving these problems. Quasi-one-
dimensional flows in ducts and channels
including etfects ot viscosity, heat trans-
ter, mass transfer. Prereguisite: AE 741
and AL 742,
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AE 746 Fluid Dynamics of Rotating
Machinery 2/20:0:3

Methods of analysis of flow in rotating
machines. Cascades, performance, radial
equilibrium, secondary [lows, viscous
flows. Supersenic and transonic flows in
compressors and turbines. Prerequisite:
AE 740 and AE 741,

AE 755 Experimental Meihods in
Thermal and Fluid Mechanies
2/00:0:3

Measurement principles including
mechanical, electrical. electromagnetic,
thermal and optical techniques. Applica-
tions to measurements of forces, pres-
sures, heat transfer, velocity and electron
density. Schlieren, interferometry, laser,
Raman scattering., Prerequisite: AE
adviser's approval.

AE 759 Special Topies: Fluid
Mechanies 2':0:0:3

Topics of particular current interest in
fluid mechanics. Prereguisite: AE
adviser's approvad.

AE 801 Trajectories and Orbits
24003

Two-body problemn, formulas for orbital
motion, optiinum orbit transfer and ren-
dezvous problem. interplanetary trajecto-
ries. Re-cntry trajectories. maximum
acceleration and heat transfer, effect of
aerodynamic lift. Prereguisite: AE
adviser's approval.

AE 803 Vchicle Dynamics [ 2/::0:0:3

Atmospheric flight mechanics of air-
planes. quasisteady and dynamic perfor-
mance in various flight regimes, energy
methods. Space vehicles. partial motion
in central force field, launch and ve-eniry
trajectories. Land and seaborne vehi-
cles: automobile. tracked vehicles, ship
and GEM vehicles, Prereguisite: AE
adviser's approval,
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AE 810 Theory ol Propulsion
20-:0:0:3

Principles of modern high-speed propul-
sion based on chemical energy sources.
Air-breathing engines, combustion ther-
modynamies. flows with chemical reac-
tiens, thermochemistry of solid and lLig-
uid rocket engines. Engincering parae-
ters in cngine design. Prerequisite: AL
ddviser's approval,

AE 819 Special Topics: Aeronautics
and Astronautics 200:0:0:3

Topics of particular currest interest in
acronyutics and astronautics.  Prerequi-
site: AE adviser's approvel.

AE 901-904 Guided Readings, I, IT,
L IV euch 3 units

Cpen to qualified graduate students
interested in special advanced topics.
irected study including analytical work
and/or ltaboratory investigations,
Prevequisite:
deparrmental head.

SEMINAR, PROJECTS,
THESIS AND

DISSERTATION

AE 971972 Seminar in Aeronautics
and Astronautics {

Recent developments through lectures
by representatives from indusiry,
rescarch, educational institutions.
Discussions from floor. Satisfactory
attendance required of master’s students
for two semesters; four additional semes-
ters required of Ph.DD. students.

AE 996 Project each 3 units
Engincering project pursued with guid-
ance of faculty member. Project titles
submiitted in writing to department head
and adviser appeinted for the project.
May be extended to thesis with project
adviser’s recommendation. Credit only
upon completion of project. Rercgistra-
tion fee: 3-unit charge. Prerequisire:
degree status.

writlen permission of

AE 997 M.S. Thesis eqch 3 units
Master's thesis to present results of orig-
inal investigation in field of student’s
speciaity. Thesis an cxtension of AE
996. on recommendation of project
adviser. Continuous registration re-
guired. Maximum of twelve units of AE
996-997 counted toward degree. Re-
registration fee: 3-unit charge. Prereqgui-
site: AE 996 or AL adviser’s approval,

AE 999 Ph.D. Dissertation
each 3 units

Daoctor’s dissertation evincing indepen-
dent study and original contributions in
tield ol specialization. Oral cxamination
on suhject of dissenation and related top-
ics required. Minimum of 24 units; aiso
continuous registration at minimum of 3
unils per semester required untii disserta-
tion completed. Reregistration fee: 3-
unit charge. Prerequisite; degree status.

THE FOLLOWING
GRADUATE COURSES ARE
OFFERED IRREGUIARLY
IN RESPONSE TO
STUDENT DEMAND:

AE 623-624 Computational Methods in

Mechanical & Aerospace

Engincering [ & Il

Radiation Gas Dynamics

Hydrodynamics

Dvnamics of Rarefied Gases

AE 749  Magnetofluid Dynamics

AE 750 Ocean Waves and Tides

AE 751-752 Aerodynamics of Urban
Environment [ & [I

AE 753-754 Wave Turbulence, [ & 11

AE 802 Space Mechanics

AE 804 Vehicle Dynamics I1

AE 806  Physics of the Atmospbere

AE 811 Engine-Airplane Integration

AE 812 Helicopter Theory

AE 714
AE 745
AL 748



FACULTY

Pasquale M., Sforza, Professor and
Head of Acrospace Engineering
B.Ac.E., M.S.. Ph.D.. Polytechnic
Institute of Brook!yn

Theoretical and experimental fluid
dvnamics, aiveraft and engine design

Anthony E. Armenakas, Professor
B.S.. Georgia Institute of Technology:
M.S.. llinois Institute of Technology;
Ph.D., Columbia University

Dynamic anafyvsis of stractures, fracture,
wave propagaiion, rigmerical techiigues

Robert J. Cresci. Research Professor
B.Ae.E, M. Ae.E.. Ph.D., Polytechnic
Institute of Brooklyn

Guas dvnamics, heat and mass transfer,
industrial uerodynamics

Jerome M. Klosner. Professor

B.C.E., CCNY; M.S5., Columbia
University: Ph.D. Polytechnic Institute
of Brooklyn

Structural dvinamics, fluid-stractnre
intergetion, thermal stress analvsis

James Bentson. Industry Associate
Professor

B.S.. M.S.. Ph.D., Polytechnic Institute
of Brooklyn

Computational methods, Iiydrodvramics,
vehicle dvramics

Morris P. Isom, Associate Professor
A.B.. Harvard University; M.S.
Massachusetts Tnstitute of Technology;
Ph.D., Princeton University

Acoustics, gas dvnamics, applied muathe-
maticy

Iraj M. Kalkhoran, Assistant Professor
B.5., M.S., Ph.D., The University of
Texas at Arlington

Gus dvnamics, high speed flows, wind
runnel testing, shock tubes

M. Yolkan Otugen, Assistant Professor
B.S.. Technical University of Istanbul,
M.S.. Ph.D., Drexel University
Experimental and theoretical fluid
mechunics, unsteady and turbulent
Hoves, aptical dicgnostics, combustion
aerodviamics

Gabriel Oyibo, Associae Professor
B.Eng.(Acro) tmperial College, Ph.D.
Rensselaer Polytechmc Institute
Acroelasticity, unsteady aerodynamics,
transonic flow

Jack E. Werner, Associate Professor
B.S., M.S5., Massachusetts Institute of
Technology: Ph.D., Johns Hopkins
Uaiversity

Low-speed gerodynamics, shock waves,
Fluid mechanics

EMERITUS FACULTY

Yito I). Agosta, Protessor Emeritus
B.M.E.. Polytechnic Institute of
Brooklyvn, M.S.. University of Michigan,
Ph.D.. Columbia Unversity

Martin H. Bloom, [nstitute Protessor
Emeritus

B.M.LE.. M.S., Ph.D., Polytechnic
Tnstitute of Brooklyn

Joseph Kempner, Professor Emeritus
B.Ac.E.. M. Ac.E., Ph.D., Polytechnic
Insiitute ol Brooklyn

AEROSPACE ENGINEERING

Samuel Lederman, Professor Emeritus
Dipl. Ing., Technical University of
Munich {Germany);
M.E.L.. Polytechnic
Brooklyn

Institute  of

Morris Morduchow, Professor
Emeritus

B.A., Brooklyn College; B.AE.,
M.ACE, D ACLE,

Potytechnic Institute of Brooklyn

Gino Moretti. Professor Emeritus
Ph.I2., University of Turin {ltaly)

Sebastian V. Nardo. Professor Emeritus
B.M.E., M.Ac.E.. Ph.D.. Polytechnic
Institute of Brooklyn

Sharad A, Patel, Professor Emeritus
B.Sc., Barnes Hindu University (India);
M.AeE.. Ph.i).

Polytechnic [nstitute of Brooklyn

ADJUNCT FACULTY

Martin Goldberg, Adjunct Professor
B.S.. N.Y.U.; M.S.. University of
BulTalo, Ph.D., Rensselaer Polytechnic
Institute

Structural mechanics

Robert 8. Levy, Adjunct Associate
Professor

B.M.E.. City College of New York;
M.MLE., Ph.D.. Polytechnic Institute of
Brooklyn

Alrplane design
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CHEMICAL ENGINEERING

Students of chemical engineering are
taught to develop knowledge and analyt-
ical skills to bridge the technelogical cap
hetween scientific advances and the eco-
nomical production of new and useful
products.

Chemical engineers rely heavily on
science, engineering methods, experi-
cnee and ingenuity to nvent the process-
es and equipment required 10 make these
products. Chemical engineers have con-
trihuted to the development of vinuaily
every material common o modern life.
They are involved with the production of
petroleum products, plastics, pharmaccu-
ticals. foodstufts, synthene rubber and
rocket propellants, to naine a few. Their
influence has been felt in developing
nuclear reactors, fuel cells, automatic
controls. water desalination plants, miis-
siles, and anificial kidneys.

Students may choose a very wide
range of acuvitics, including research,
process and product development.
design and supervision of the construc-
tion and operation of industrial plants,
technical sales and services. consulting,
management and teaching,  Opportuni-
tics are vinually unlimited.

The foundations of chemcal engi-
neering are the sciences, with emphasis
on chemistry. mathematics, physies and
the engincering sciences. including ther-
modynamics, fluid mechanics, kinetics
and heat and mass transfer. Chemical
engineering courses include the analysis,
design and control of equipment, opera-
tions and processes.

UNDERGRADUATE

PROGRAM

The undergraduate program in chemi-
cal engineering provides a sound founda-
tion in science and the engineering sci-
ences and builds on this a strong and
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integrated set of courses in chemical
engineering. Thorough instruction is
eiven in chemstry, physics. mathematics
and in the engineering sciences basic to
the understanding of physical and chemi-
cal vperations and processes. Courses in
engineering science include engincering
thermodynamics, reaction kinetics, pro-
cess dynamics. fluid mechanics, heat
ransfer and mass transfer.

The chemical enginecring curriculum
provides o hackground that enables the
graduate 1o select a professional career
from an extremely broad spectrum of
opportunities. Graduates are prepared
lake employment in a nuinber of capac-
ties in industry or to enter graduate
school for advanced study in chemical
engineering or other lields,

The Department of Chemical Engi-
neering offers undergraduate degree pro-
grams at two campuses, Brooklyn and
Long Island. with identical curncula and
courses. Students wishing to specialize
in certain subject areas may do so
through judicious selection of electives.

An undergraduate program leads o
the degree of bachelor of science in
chemical engineering and is aceredited
by the Accreditation Board for
Engineering and Technology (ABET).

Polytechnic requires a 2.0 minimum
average for graduation.  Students must
meet the academic standards of the
department.  For students 1o advance to
the senior year. a 2.0 grade average wust
be muaintained in chemical engineering
courses CH 120, CH 152, CH 220, CH
221. CH 252 and CH 261: the samic
course must not he farled twice,
Students who do not meet these require-
ments will not be allowed 1o register for
senior courses. All listed prerequisites
must be satisfied betore the siudents are
permitied to enroll in chemical engineet-
ing courses,

Typical Course of Study
for the Bachelor of Science
Degree in Chemical
Engineering

FRESHMAN YEAR

Hours/Week
Cl Lab. Rec. Cr.

No. Suhject

First Semester

MA 06 Cafordus 1 EE f

CS 200 futroduictten o R o3
Proverciming
Metunfidogy

CM I Gereral Chemisin 83 0  2r
OM L Generdd Chendsire G 14 0 7

{ab f
HU 100 Weiriesr el i

Flromraniries | EEY {} i
EG HO0 dnteendictionn tor I3 f k1

Fryinvering
S W Freshimen Semiar ] ! {} i

Second Semester

MACHT Cadoidus 1

PH 07 Mechants 40 4]

CA 2 General ion 0
Chennesrey 1

EMON2 General Chemtstey (0 2/ 8 4
farlr fi

EG 02 futroduectint 7o PR F
Fupineering
{ewivn

S5 U Main fheses i 30 a3
Contempenrery
Warld History

4
=
-
e

Fad )
o

or

L MWy MWorrniere cd the
Flumsasines W
16
SOPHOMORE YEAR
First Semester
MA W08 fHterentiol EEY] f 3
Egnettionts & Ntevical
Methieds
BH W Electredy EEEN) ! 3
Muisoetsm & Firids
PH 08 Phsics [ O B

ferbewnron f
CHO20 Chemieoat Peewess 10 @} [E
Artifvag



CM 122 Organic 3 0 £
Chenvisiry T

OM 124 Orvvanic Chemistev f 5 a2
Lol ]

HU 200 Wriring il the K] o3
Humaairies 18

el

S8 1M Main Thees in

Centtermporary World Histon

17

Second Semester

MA 1Y Maltidunensioned 3 0 [
Calewtios

HU N0 Professionad Report 2 3 [
Writrng

CH 132 Chemicat K /] 0 3
Engineering
Thevmodvnamics

UM 16) Physicad o0 0 3
Clhemisory f

CM 123 (reanic o0 4 3
Chentistry M

PH UK Woaves, Oprics and 3
Fhernurdviamics

PH 19 Plivsies L N A
Laboratory 8

&4
JUNIOR YEAR
First Semester
CH 220 Trunsfer 40 4
Operations |
CH 232 Chesticol i 0 [ L.

Engineering
Thermadvaamicys |

CM 1682 Physicaf R 3
Chemistry
Technicaf Elective’ X X X 1
Flum./Sere. Ser [L [F
Elrvrive”

i

Second Semester

CH 221 Transfer 4 (L
Cperations i

CH 260 Mualusroge 3 W Il 1
Reprarernrom Processes

Bl 370 Principles of 30 4 3
Eleesreal Fug.

L2 374 factrienenierion id [ f
Lalwrrarory

M 3053 Eng. Properties o0 0 3
of Marerials
Hiww./Soc, Sci. g 0 ¢ 3
Flective’

SENIOR YEAR

First Semester

CH 301 Chemical Eng. 6 o0 2
Lethovasrenry §

CH 322 Chenmcal Reactor
FErgieering

CH 351 Process Dvngmies 2 3 03
& Comitrend

-

i [ER.

Ci1 36l Procesy Desient 30 ¢ 3
Technical Elective’ X X X 4
Hum./Soc, Sei. 40 [+ I
Flective’

i7

Second Semester

CH 302 Chesmiead Eng, [ 2
Laborarory
CH 372 Engineering I wu [T

Polvmeric Mareriols
CH 362 Process Pesggn 1 30 1) a4

Teolmead Elecrive XX X 4

A Sen, Sl i o0 3

Flecrive:

i&

"Consult ithe "UNIVERSITY DEGREE RE-
QUIREMENTS™ secuion of the catalog Tor saria-
tioas in the mathematics and humanitics
seguence which may resull bised upon place-
TRENE CXANINAEIHE DURL GRS,

“Siudents takimg HE 200 in Fresfonan second
semester takes 55 M4 in Saphomore firsg
semester. Students whing 85 104 in Freshman
second semester Lake HU 200 in Sophoimuore Tirsi
SCNESTer,

“ESL stndents must lake HU 200 hetore taking
55 1M,

“Technical electives must ineet the reguireinents
deseribed below,

HU/SS eleckives must soeet the concentration
regmirciments deseeibed in the "UNIVERSITY
DEGREE REQUIREMENTS™ sectivn of the cati

loyg,
ELECTIVES

Elective courses are chosen in consul-
tation with the chemical engineering
undergraduate adviser according o the
following gudelines:

a4 A total of 15 credits of Humanities and
Social Science electives are required.
Consult the “"UNIVERSITY DIGREE
REQUIREMENTS™ section of the cat-
alog for details.

b. A otal of 10 credits of technical elec-
tives are necessary. In fulfilling this
requirement the studend must choose 3
credit hours of mathematics. 3 credit
hours of chentisiry or hip-sciences, and
4 credit hours of chemical engincering
lrom an approved list available i the
chemical engineering office.

GRADUATE

PROGRAMS

Graduate programs in chemical engi-
neering are designed to introduce stu-
dents to advanced designs, research and
development. The Depaniment of Chem-
ical Enginecring offers graduate pro-

CHEMICAL ENGINEERING

grams lcading to degrees of master of
scienee, engineer and doctor of philoso-
phy in chemicat engineering,

The Departments of Chemical
Engineering and Chemistry jointly offer
programs leading o degrees of master of
seience and doctor of philosophy in
polymer science and engineering which
i$ deseribed in o separate seetion of this
catalog.

A degree in chemical engincering is
aencrally required for admission ko grad-
uate study. An applicant who has earned
a bachelor’s degree from a foreign insti-
tutlon is required 1o submit Graduate
Record Examination and TOEFL scores.
Students must have had differential
cquations.  Apphcants with degrees in
other fields or from other cotleges may
be adnutted with undergraduate andfor
graduate deficiencies as evaluated by the
graduate adviser. The program leading
o the master's in chemical engineering
miay be used as either a terminal course
for development and advanced design, or
as a rescarch degree giving preliminary
graduate tratning tor the doctorate in
chemical engineering.

The doctor of phitosophy in chemical
enginecring degree program provides
advanced graduate study and research
for quahified students interested in
research and development.

REQUIREMENTS FOR THE
MASTER OF SCIENCE
DEGREE IN CHEMICAL
ENGINEERING

Candidates for the degree of Master
of Science in Chemical Engineering are
to plan their programs in accordance
with the following list of requirements
for full time study:

I. Required Subjects Credits
CH o631 Fravsporr Plienommena | 1
CH 632 fransport Phenomena 3
CH 772 Thermodynamios H 3
CHOO751 Chemieal Reactor Analvais
amed Lexivn 3

CH B2L Provess Ivnamics and Control 3
CH 9917 Sewinar in Chemival

4T Eapineering f)

2. Electives: 3 courses

At feast twa electives must be chosen frem CH
OH-CH 928 witile the thivd one may be chosen
fronn wnother stienee o engineeving departitent
with the approval of the praduate adviser in
eliemical engineering,
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CHEMICAL ENGINEERING

-

3. CH 997 Master’s Thesis f
Tenal 1

Parr rime stdents con cioose enwveen tle above
program and the Guided Study Option winch
incliedes the felfewing veguiroiments:

1. Required subjects: as above 13

2. Elgctives: 5 courses 13
Af Jeast twa electives nest be clenen from CH
O - CH 928 whife the other Hrree may be chaven
frewn othier science or engtivering deporinents
with the approvat of the grodnoie adviser o
chenvical engineerig,

3.CH 902 Guided Study in
Chemical Engineering _h
Toral kid

Foomieet gradiattinn regueirements. studemes poos
Brapve o everef! B overage v afl convses revefd-
ing ALE Thean ar Gurded Srvdv Project and
nrust ner ofiain move than pve grades of O dn
regnired sufrpec s

REQUIREMENTS FOR THE
DEGREE OF DOCTOR OF
PHILOSOPHY IN CHEMICAL
ENGINEERING

Programs of study are planned indi-
vidually with each candidate by mem-
bers of the Department of Chemical
Engineering.  Systematic study loward a
doctor’s degree is carried out under a
guidance committce appointed by the
Otfice of Research and Graduate
Studies. The program s planned o give
the student a thorough chemical engi-
neering background accompanied by
study of a minor ticld chosen by the can-
didate. The student must pass a compre-
hensive qualifying cxamination in chem-
wcal engineering and present a doctoral
dissertation.

Each candidate lor the doctorate must
complete a minimum of 90 units (cred-
itsy of academic work past the
Buchelor's degree, including a minitnum
of 48 units of disseriation research.
Although the student may elect to tuke
more than 48 units of Ph.12. Thesis. only
48 of those units can be counted in the
required 90 units.  Furthermore, of those
48 units a1 least 36 must be taken beyond
M.S. Thesis and at Polytechnic
University. A minimum of 24 graduate
units beyond the Bachelor's Degree (not
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inciuding Ph.D. or M8, Thesis units) are
required in Chemical Engincering sub-
jects, of which at least 9 inust be taken at
Polytechnic in the required subjects. A
minor is required within a science or
engingering department and must consist
of at least 9 units taken at the
Polvtechnic. The minor must mect the
approval of the graduate adviser in
chemical engineering. Atiendance is
required at Chemical Enginecring
Scminars for at least four semesters. To
meet graduation requirginents, students
must have an overall B average in all
courses. excluding Thesis, and must not
obtain more than three grades of Cin
required subjects.

Candidates for the degree of Doctor
of Philosophy in Chemical Engineering
are to plan their programs in accordance
with the following requirements;

1. Required Subjects Units
CH 631 Transport Phenomena { 1
CH 632 Trunsport Phememena 3
CH 771 Thermodvnamios 3
CH 792 Thermodvaamios H 1

CH 781 Chemival Reactor
Prosign | 3

CH 821 FProcess Bvaemiivy
anel Comrered 3

CH 9917 (2 vev) Senrinar fn
gu2 Chienieal Enginesring 1

2. Electives: 5 courses. of which af least
tw o must be in chemical engineenng subjects £5

Tov b chosen in conlerence with the
graduake adviser in Chemical Engineering,

3. Minor: 3 courses 9
A minor mush be when from another seience or
engincering department with the approval of the
graduate adsiser in Chemical Engincenng.

4. CH %%9 Ph.D. Thesis Eis

Lp to twele units of Masier' s Thesis
cai be included here. 9}

UNDERGRAD

COURSES

CH 12¢ Chemical Process Analysis
2:0:0:3

Introduction to chemical processes and
process synthesis and design. Flow

sheets, material balances. recyele. and
properties of materials. Applications of
computer micthods i solving chemical
engineering problems. Prerequisite:
aedviser's approval,

CH 152 Chemical Engineering
Thermodynamics | 2:0:0:3

Thermodynusme principles of chemical
processes. First law of Thermodynamics.
Energy balances for closed and open
systerns. Combined encrgy and mass
balances. Humidity and psychrometric
charts. Heat capacitics and heats of reac-
tion. Equations of state for real tluids.
introduction to the second law of
Thermodynamics. Prerequisite: CH
£20.

CH 220 Transfer Operations 1
£:0:0:4

Introduction to transport processes from
the standpoint of the laws of conserva-
tion, rate phenomena and natural and
imposed constrainis.  Unit operations;
distributed versus lomped-parameier sys-
tems. Momentum transport and {luid
flow operations in laminar and turbuient
Mo, Prerequisites: CH 152 und MA
FOY ar wddviser’s approval.

CH 221 Transfer Operations I1
o:0.0:4

Continuation of theory of transfer opera-
tions with applications to chemical engi-
neering systems. Energy and mass trans-
port: heat transfer and diffusional mass
transfer operations. Prereqguisite: CH
220

CH 252 Chemical Engineering
Thermodynamics IT J.000:3

Thermedynamics analysis of cycheal
processes.  Application of First and
Second Law for real fluids with equa-
tions of state. Ideal and non-ideal mix-
tures. Partial molar and excess proper-
ties of mixtures. Heats of nuixing und
enthalpy-conceniration diagrams. Phase
equilibrivm caleulations at low and ele-
vated pressures by computer procedures.
Chemical reaction cquilibria.  Prevegui-
sites: CM 161 and CH 152 or adviser’s
approval,



CH 261 Multistage Separation
Processes 200003

Unified treatment of separation process-
es utilizing the multi-stage model and
mass and encrgy balances, e.g., absorp-
tion. extraction, distillation. Lquilibrium
stages, stage efliciencies, reflux and sys-
tem parameters. Graphical, analvtical
and digital computer technigues of mod-
cling stressed. Prerequisites: CH 220
and CH 232, or adviser's approval,

CH 301-302 Chemical Enginecring
Laboratory I, I eueh (:0:0:2

Experimental studies in chemical engi-
neering. Unil operations. transporl pro-
cesses, thermodynamics, reaction kinet-
iy, process instrumentation, process
dynamics and controls. Design and con-
duct of experiments, interpretation of
results, preparation of engincering
reporls. Data analyses done with cont-
puters. CH 301 prereguisites: CH 201
and CH 221, CH 302 prereqguisites: CH
JOI CH 322 und CH 357

CH 322 Chemical Reactor
Engineering 0003
Application ol thermodynamics and
chemical kinetics to analysis and design
of chemical reactors and reactor systems,
Homoegeneous and heterogeneous reac-
tors of various types. uncatalyzed and
catalyzed. Design of single and cascad-
ed industrial reactors, Prereguisites: CH
221, CH 252 or instructor's permission.

CH 351 Process Dynamics and
Control 2:4:0:3

Dynamic simulation of chentical pro-
cesses.  Frequency response technigues.
Design of feedback and feedforward
controllers. Introduction to nonlincar
control.  Self study laboratory using
IRM's Advanced Control System
(ACS). Preveguisites: CH 224, CH 264,
MA 109 or adviser's approval.
CH 361 Process Desipn 1 3:0:0:3
Syntheses and designs of chemical pro-
cesses, with considerations of site and
Process selections, process econonuics,
materials of construction. data require-
ments and acquisition flowsheeting and

subsystems. Computer utilized. Case
studies. Prerequisite: CH 261 and
Co/Prevequisite: CH 351,
CH 362 Process Design Il 3:0:0:3
Design ol large chemical process sys-
tems. with special emphasis on maore
complex, integrated process schemes
and systems optimization., Preregui-
sites: CH 322 and CH 361,

CH 372 Engineering Polymeric
Materials S0 3

Processing, structure, properties and
apphications of polymers and their com-
posites as engineering materials.
Fundamentals of processing and mor-
phology of polymers. Basic concepls of
viscoelusticity, fracture behavior, and
thermal and electrical propertics of poly-
mers and their composites. Prereqgui-
sitese OM 162 or CH 322, CM 123 und
CM 124, MT 305,

CH 380-381 Chemical Engineering
Project
varichle credie to max. of 3 each

Independent work inareas of interest in
chemical engineering selected by stu-
dents and faculty supervisors. Not open
to honors or senior thesis students. CH
380 only or both CH 380 and CH 381
may be taken. Prereguisite: depart-
ment’s approvad,

CH 391-392 Bachelor's Thesis in
Chemical Engineering variable credit

Original investigations of problems in
chemical engincering. A thorough
search of the literature required. Special
apparatus constructed as required for
experimental work.

CH 396 Chemical Engineering
Internships 3 credits

Supetvised. creative engineering experi-
ences of at least two mnonths duration,
typically taken during the summer. cul-
minating in written and oral reports pre-
sented 1o the industrial and faculty super-
visors. Faculty visitations and confer-
ences during internships are arranged.
Prepeguiisite: sentor stunding and advis-
er's approval,

CHEMICAL ENGINEERING

CH 399 Senior Honors Work in
Chemical Engineering
credit to be arranged

Independent work undertuken by quali-
ficd honors students under faculty guid-
ance.

sRADUATE COURSES

CH 615 Applied Mathematies in
Chemical Enginecring 24003

Mathematical tormulation of chemical
engincering problems in terms ol ordi-
nary, partial ditferential and difference
equations. Solutions of boundary and
mitial value problems using Green's
functions and other techniques.
Characterization of sccond-order partial
differential equations and properties of
their solutions. Asymptotic methods,
numerical techniques. Prereguisite: MA
200 or MA 331 or instractor’s permis-
sion.

CH 631-632 Transport
Phenomena I, 11 each 2'/::00:0:3
Fundamental concepts of momentum,
energy and mass transport; transport in
stationary and flowing systems, steady-
state and transient conditions.  Elemnen-
Lary Cartesian vector and tensor analy-
ses: conservation equations for general
cases and in macroscopic form: rate
expressions. Fluid dynamics, energy
transfer and diffusion: turbulent trans-
port; transport coefficients; analogies:
dunenstonal analysis; boundary layers,
high rates of wnass transport. Appli-
cations to chetmical engineering systems
stressed. CH 034 prereguisites; CH 220
and CH 221, or equivalest. CH 632 pre-
reguisite: CH 031

CH 672 Fundamentals of
Biochemical Engineering*  27/.:0.0:3
Kinetics of enzymatic reactions,
Transport phenomena in microbial sys-
temns. Designs and analyses of biochem-
ical reactors. Principles of natural prod-
uct isolations. Genetic engincering, and
chemical processes. Prerequisiie:
IRSEFRCTOr's pErimission.
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CH 752 Air Pollution Engineering
Control* 200003

Pollutant emissions control: analysis of
poliutant propertics. concentraiions and
boundary conditions: absorptive and
TEACTIVE TECOVery processes for moving
and stationary sources: tonnation and
remoeval of gaseous oxides (NOx, SOx,
CO, etc.) and of acrosols and other par-
ticulates. Prereguisite: adviser’s
approval. Also listed under CE 758.

CH 771 Chemical Engineering
Thermodynamics [

Laws of thermodyoamics. conditions tor
thermodynamic cquilibria: use of equa-
tions of state and the principle of comre-
sponding states to determine changes in
thermodynamic propertics for puse sub-
stances and mixiures. Chemical poten-
tials. standard states, ieal solutions. mtro-
duction to chemical and phase equilibria.
Prevequisite: CH 252 or equtivalent.

CH 772 Chemical Engineering
Thermodynamics 1 RN IR

Advanced treatment of chemical and
phase equilibria, phase rules, Gibbs-
Duhemn equation. non-tdeal solutions, sia-
bility of themmodynamic systems. osnotic
pressures, surface tensions, thenmody-
namic equilibria in potential tields: nwo-
duction to rreversible thermodynamics.
Prerequisite: CH 771 or equivalent.

CH 781 Chemical Reactor Design I
2400:0:3

Kinetics of complex homogeneous and
heterogeneous reactions: determinaiion
of kinetic parameters; ctfects of transport
processes:  catalyst  deactivation.
Anatysis and design of reactors; ideal
rcactors, etfects of non-ideal flow: fixed-
bed, fluidized-bed and multiphase reac-
tors. Prereguisite: CH 322,

CH 821 Process Dynamics and
Control 2400:0:3

[nstrumentation and control of chemical
processes from the view-point ol sys-
tems engineering. Unsteady state behav-
ior of chemical engineering systems.
Analyses of closed-loop feedback sys-
tens for control of variables of chemical
processes equipinenl. Prereguisite: CH
354 or eguivalent.
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CH 862 Rheology of Non-Newtonian
Fluidg* 2400003

Classifications of non-Newtonisn visco-
elastic fluids. Dervivations of theological
cquations of state from continuum
mechanies points of view. Molecular
viscoelastic theories: random-coil and
network theorics. Experimental charac-
terizanions of non-Newtonian luids:
steady and dynamic experiments, mea-
sureinents of normal stress ditferences in
shear flow. Engineering applications to
pelymer processmg operations. Pre-
reguisires: CH 638, MA 337 and Ma
532 or equrivalent.

CH 900-901 Selected Topicsin
Chemical Engineering cach 27/:0:0: 3

Topics of special current mterest in
chemical engineering, as announced in
advance of a particular scinester offer-
ng. Prereqguisite: adviser's approval,

PROJECTS, THESES

AND SEMINARS

CH 902 Guided Studies in Chemical
Engineering & wrnity, ewch 2 winits

Sefections, analyses, solutions, and pre-
sentations of engineerning reports of
problems in processes or equipment
design, thermodynamic studies or corre-
lations. or other ficlds of chemical engi-
neering practices under supervision of
staft member. Conferences scheduled.
Master's degree candidates requived o
submit three unbound copies of (ypewrit-
ten reports to advisers one week before
the Tast day of classes. Prereguisite:
degree statns,

CH 930 Guided Studies in Polymer
Science and Engineering
6 units, evch 2 units

Selections, anatyses, solutions, and pre-
senlations of comprehensive reports of
problems involving polyieric materials,
such as polymer synthesis, processing,
evaluations, and cquipment design.
Supervision by staft members. Con-
ferences scheduled. Master's degree can-
didutes required to subimit three unbound
copics of typewritten project reports to

advisers one week before the last day of
clusses. Prevequisite: degree status.

CH 987 Thesis for Degree of Master
of Science in Polymer Science and
Engineering D units, euch 3 units

Theses for niaster’s degree in polymer
science and engineening should pive
results of onginal investigations of prob-
fems i the chemistry and chemical engi-
neering of polymeric materials. Theses
may involve experimental research, the-
oretical analyses, process designs or
combinations thereoll, Muster’s degree
candidates required to submit four type-
written unbound thesis copies w advisers
belore or on the seventh Wednesday
before commencement.  Prerequisite:
depree sicttis.

CH 989 Dissertation for Degree of
Daoctor of Philosophy in Polymer
Science and Engineering

30 aniss. cach 3 units

Sece description for CH 999, A wide
variety of problems may be selected
from topics tn polymer science and engi-
neeving. Preveguisite: see CH 999,

CH 991-992 Seminars in Chemical
Engineering ne

Recent developments in chemmical engi-
aeering are presented through lectures
eiven by engincers from industry,
research and educational institutions. by
staff members and by qualified graduate
students. Required for two semesters of
all graduate students seeking degrees.

CH 997 Thesis for Degree of Master
of Science in Chemical Engineering
Y units, each 3 wnits

Theses for master’s degree in chencal
engineering should give results of origi-
nal investigation of problems in chemi-
cal engineering or application of physi-
val. chemical or other scientific princi-
ples to chemical engineering. Theses
may involve experirmenial research, the-
oretical analyses or process designs or
combinations thereol. Master's degree
candidates required to subimit four type-
written unbound thesis copies o advisers
before or on the seventh Woednesday
prior o commencement.  Prerequisite:
degree status,



CH 999 Dissertation for Degree of
Doctor of Philosophy in Chemical
Engineering 30 units, each 3 unity

Dissertations must give results of inde-
pendent investigations of problems in
chemical engincering and may involve
experimental and/or theoretical work.,
Theses must show ability to do creative
work and that original contributions have
been made 1o chemical engincering,
which are worthy of publication in rec-
ognized journals. Cundidates required to

take oral examinations on subjects of

theses and related topics. Doclor’s
degree candidates required to submit five
unbeund thesis copies to advisers before
or on the seventh Wednesday prior to
cominencement, Prerequisites.  degree
status and a qualifving examinarion o
gquantitative aspects of chemical engi-
neering.

THE FOLLOWING
GRADUATE COURSES ARE
OFFERED IRREGULARLY
IN RESPONSE TO
STUDENT DEMAND

CH 611 Usit Processes of Chemical
Technology

CH 612 Chemical Processes and Project
Evaluations

CH 615 Applied Mathematics in
Chemical Engineering

CH 641 Particle Transport Processes

CH 721 Mass Transfer Operations

CH 782 Process Heat Transter

CH 782 Chemical Reactor Design [

CH 784 Heterogencous Catalysis

CH 791 Modern Electrochemistry

CH 819 Machine Computations in
Chemical Engineering

CH 851 Process Design & Synthesis 1

CH 852 Process Design & Synthesis 11

FACULTY

Allan 8. Myerson, Joseph J. and Violet
J. Jacobs Professor and Head,
Department of Cheniical Engineering
B.S.. Columhia University: M.S..
Ph.D., University of Virginia
Crystallization, mass transfer,
bivchemical engincering

Robert C. Ackerherg. Professor of
Chemical [Engineering

B.S.. Massachusetts [nstitute of Tech-
nology: M.S.E. University of Michigan;
M.A.. Ph.D., Harvard University

Fluid Mechanics, applied mathemarics,
tHermodviamics

T.K. Kwei, Professor of Chemistry and
Chemical Enginecring

B.S.. National Chiac-Tung University
{China): M.S., University of Toronto:
Ph.[J.. Polytcchnic Institute of Brooklyn
Polvmer-polvmer miscibifity, phase
refationsiipy in podvarers

Eli M. Pearce. University Professor,
Director. Polymer Research Institute
B.S.. Brooklyn Coliege; M.S., New
York University; Ph.ID., Polytechnic
Institute of Brooklyn

Pobvier synthesis and degradation

Robert J. Farrell. Associate Professor
of Chemical Enginecring

B.S. Polytechnic Institute of Brooklyn;
MLS., University of Connecticut, Ph.D.
Polytechnic Institute of New York.
Process simudation, controf, and opti-
miization, chemical process design.

Jovan Mijovie, Associate Professor of
Chemical Engineering

B.S.. University of Belgrade; M.S..Ph.D.,
University of Wisconsin (Madison};
Modelfing of processing of poiviners und
poliviner compoesites, in-xitu monitoring of
provesses, structural refaxation in the
plassy siate,

Leonard 1. Stiel, Assocale Professor of
Chemical Engineering
B.S..Massachusetts Institute of
Technology: M.S., Ph.D_Norhwestern
Liniversity

Thernnodviconic properties of mixtures,
properties of polar fluids

Edward N. Ziegler, Associate Professor
of Chemical Engineering
B.Ch.E.CCNY: M.S_ Ph.D..
iorthwestern University

Kinerics and reactor design, air pollu-
tiem contred, fluidizanion

Walter P. Zurawsky, Associate
Professor of Chemical Engineering
B.A.. Temple University: M.S.. Ph.D.,
University of 1Hinois

Plaxmua pofyvimerization, mass rransfer in
memhrancs.

CHEMICAL ENGINEERING

Nitash P. Balsara. Assistant Professor
of Chemical Engincering

B.S., Indian Institutc of Technology
(Kanpur): M.S.. Clarkson University,
Ph.D., Rensselaer Potytechnic Institute
Polvmer phase behavior, scattering
{light atd neutrons} and diffusion

Lawrence R. Dodd. Assistant Professor
of Cheinical Engineering

B.S., North Carolina State University;
M.S,, Ph.D., University of Delaware
Moltecular modefling of macromolecular
systems. computer simudations, thermo-
dynamics.

EMERITUS FACULTY

Robert F. Benenati, Professor Emeritus
of Chemical Engincering

B.Ch.lE.,, M.Ch.E.. Ph.D. Poiytechnic
Institute of Brookiyn

Camputer upplication to pracess design,
packed and fluidized beds. heat transfer.

Paul F. Bruins, Professor Emmeritus of
Chemical Engineering

B.5.. Central Colicge. lowa: M.S.,
Ph.D., lowa State University:
D.Sc{Hon.}, Polytechnic Institute of
New York

Plastics technology, electrochemistry,
merterials science

William H. Kapfer, Protessor Emeritus
of Chemical Engineering

B.Ch.E. M.Ch.E. Eng.5c.D.. New York
University

Plant design economics

Denald F. Othmer. Professor Emeritus
of Chemical Engincering

B.Ch.I:., D.Sc.. University of Nebraska,
M.Ch.E., Ph.D., University of
Michigan; D.Iing.{Hon.), New Jersey
Institute of Technology

Energy conversion processes,
thernmaodviuamics of phase equilibria

W. Fred Schurig, Professor Emeritus of
Chemical Engincering

B.Ch.E, M.Ch.E., Polytechnic [nstitute
of Brooklyn

Unit apevations, laboratory information
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Chemistry is concerned with our
knowledge of the structures, properties
and reactions of matter and our evolving
theories 1 explain our observations. pre-
dict chemical behavior and supgest
experiments.

Classical divisions of chemistry were
organic chemistry. dealing primarily
with compounds of carhon: inorganic
chemistry. concerned with all other com-
pounds; anatylical chemistry, concerned
with qualitative determinations of com-
position; and physical chemistry. which
sceks understanding of matter. including
chemical bonds and molecular interac-
tions. These classicat ficlds have over-
lapped ncreasingly, and several inter-
disciplinary fields are now of greut
importance:  biocheimstry. electrochem-
istry, photochemistry. polymer chem-
istry. selid state chemustry. and chemical
physies,

Polytechnic™s  Department  of

Chemistry offers a full complement of

undergraduate and graduate courses in
all aspects of modern chemistry.
Graduated are prepared for positions
with educational mstutetions. rescarch
institutes, indusirial oreanizations and
government laboratories,

Staff members conduct and supervise
rescarch at undergraduate. graduate and
postdoctorate fevels, This research is
combined with teaching so that courses
at afl levels are taught by chemists who
are highly competent in their respeciive
fields.

Participation of undergraduates in
optional rescarch activities provides
themy with both stimuli and good prepa-
ration for graduate school or protessional
POSIIONS.

The depariment ofters programs lead-
ing to degrees of bachelor of science,
master of science and doctor of philoso-
phy in chemistry.

The department also offers a jount
graduate program with the Department
of Chemical Enginecring.
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CHEMISTRY

POLYMER SCIENCE
AND ENGINEERING

Polymer science and engincenng is
an interdisciplinary program, adminis-

tered jointly by the DRepartments of

Chemisiry and Chemical Enginecring,
leading o degrees of masier of science
and doctor of philosophy. (For detuils
see special histing. )

UNDERGRADUATE

PROGRAMS

For students majoring in chemistry,
the Department ol Chemistry provides
curriculy which go beyond the require-
mwents of the American Chennical Socicty
for protessional training. Courses
offered are designed to prepare students
fur graduate studies or work in industry.

Bachelor of science degrees in chem-
1stry are certitied hy the American
Chemical Socicty, and graduates are
immediately eligible for membership.

REQUIREMENTS FOR

THE DEGREE OF

BACHELOR OF SCIENCE
Credits

CAl e, 102, 108 111,112,

IS, B2 1222125, 161,

162, 177,501, 504 pa |

Advanced Chenustry .

FThess Rescarch oM 3GH)- 3400y 16}

CE 2K 3

WA TE TR, i clective 17

PEYTO7- 1R, L1S-119 14}

The minimum of 134 ¢redits required
for the degree of bachelor of science in
chemistry includes a minimum of 33
credits in humanities and soeial scicnces.

AL least two semesters of a foreign
banguage (French, German or Russian)
are strongly recommended.

Students registering for thesis research are
reguired o subm oo wrilten repurt prior 0 aradu-
abon, Students miy clect s no thesis option (such
deeree programs will nos he certified by the
Anerican Chenvical Socielyy and select ten ered-
it o adv anced Chemistry courses in consuliation
with an adviser.

Curriculum for the
Bachelor of Science

Degree in Chemistry

FRESHMAN YEAR

Hours/Week
Na. Subject 1 Lab. Cr.
First Semester
CM UM frenergd Chesniaoee 0 24 00 28

CM UL Generad Clremisiee

falr d i A
C8 20y Proyramining

Methendedingy 4 o i3
MAIOG Cafontns f 3 v +
HiD 1 Weertig and the

Flumanitios [ ki 4 3
o HU A
HU or 88 Alective Ki 4 4]
LY IV Frostuman Sewinar 0 i 1]

16

Second Semester

CM N2 Generad Chemiseey 02/ 08 24
CM Y General Chemistn

fatfr 1} it baih
MADT Calewfus I k) i 4
FH W Wedhomics 4 1] {
FILD 2000 Wornting e the

Fanonniey i 3 4] 3

ar 8§ WM Comteriporary
World History

HU or 88 Fleesve ki 0 _2
16

SOPHOMORE YEAR
First Semester
CM22 eganic Chemivone |3 [ ?
CM U2 vganic Chemisary

Lab t A 3 2
MA R Dy B, &

N, Medh. 3 i 3
PHOI08  Floo. Magn, & Fluds 4 [y 3



PH 11§
55 1M

Phvsics Laboratory 10 o
Contemperary World

firstory 3 { 3
ar HU 2000 Writing and the

Hinnenitios 1

HU 110 Profl Report Wriring 3 a3
175
Second Semester
CM 123 Ogarie Chennisiry {1 3 4] 3
CM 25 Organic Cliemistry
fab fl o, 3 2
Chi V6l Phvsiced Cheprisene 10 3 {7 3
MaA 09 Multidimen, Caleatus 3 [ 3
PH OIS rves, Opties, &
Theem, 4 i i
PH O HIY Phvsics Laborarory 11 8 Pt
HU or 85 Eleetive 3 0 3
173
JUNIOR YEAR
First Semester
CM 62 Phvsical Chemistrv 1 3 4 K
CM 177 Physical Chemistry
Lub i 5 2
OM MM Chemicad Lal Safety 1 i? !
Ma Floctive ki i 3
HU 6r S5 Flective 3 1} ki
Flectives 4] [ |
8
Second Semester
CM I8 Faergonne Chemistee 3 0 1
CMW 119 Awnerdvriced Cheniisrry 3 {1 1
CW 120 Amerdviived Chesistry
fath it {1 2
O 51 Chenticet Litereinwre {) !
HU o 55 Flective 3 & ki
Fecttoal Flecrive i f) 3
Elecrive 3 0 _3
8
SENIOR YEAR
First Semester
CM 390-91 Lndergraduate
research 3] iz 4
CcM Flevrives ] 4] i)
I o 85 Elective ki i) 3
Flective i o _3
i6
Sccond Semester
CM 30294 Unddevgradiare
resevel 4] 8 6
[0 Flective 3 4] 3
Hilwr 85 Elective i i 4
Flective i o _3
15
Total credits for groduation 134

= Placemeni by examingtion

Students are strongly urged to select
arcas of concentration (such as literature,
communications, the ans or philosophy
in the Department of Humanities, or

political science, economics, history.
anthropology or psychology in the
Department of Soctal Sciences) and 1o
elect two or three courses in (hese con-
centrations in consultation with depart-
mental advisers. Modern languages are
recommended as suituble concentrations,
but students without prior Knowledge of
languages must plan o devote at least 12
credit hours to each one. A minimum of
two semesters of French, German or
Russian is recommended.

For remaining humanities/social sci-
ences requirements. students should
select courses i areas other than that of
their concentrations.  Additional courses
in hunanities and social scienees may be
taken as free clectives.

Advanced chemisiry courses may
include any chemistry course numbered
500 o above, us well as CM 201-202 or
M 204

All lahoratory courses i chemistry
require a hreakage deposit.

The depariment does not usually
grant {ransfer credits to students who,
while registered at Polytechnie, take
chemistry courses at other schools,

GRADUATE

PROGRAMS

Admission 1o graduate studies 1n
chemistry reguires a sound foundation in
mathematics, physics and chemisiry.
College preparation should include at
least four semesters of nuathematics, twao
semesters of physics, and all basic chem-
tstry courscs (analvtical. inorganic,
orgae and physical). 1n addition, 1t s
desirable for students to have had differ-
ential equations, atomic and nucicar
physics, and two years of German,
Russian or French.  Alb applicants are
required to take the Graduate Record
Examination (General and Chemistry ).
Applicants whose native language is
other than English must score at least
350 on the TOEFL. All teaching assis-
tants must pass HU 521 or an oral exam-
ination given by the Chemistry
Department. Chenmistry graduaie stu-
dents cannot take CM 500 fevel courses
for graduate credit.

CHEMISTRY

REQUIREMENTS FOR
THE MASTER OF

SCIENCE DEGREE

A total of 36 units past the bachelor's
degree s required with an overall grade
point average of B(3.0} or better in ail
courses {exclusive of thesis research or
guided studies) submitted for a masker's
degree. Programs must include the lol-
lowing core courses:

Na. Subject Units

(a1 fnorpanic Chestiamry Firs

CM 03 Chemival Physies ! £
Faih

CM 704 Chemiend Plivees H

CMRO2 Sppfied Spectroscapy Fi
or

CM QOT  Cdrganic Spectroseopy

OM 903 Advaneed Ovgenic Chemisey § 4 5
i

M 90 Advanced Organie Chentistrv

Upon the approval of the Department
Head, students may elect CM 771
(Introductory Polymer Chemistry) in
place of UM 6011,

Students may elect research and a
thesis {12 units). The oral defense of the
thesis s held after the typed thesis has
been submitied. A prade of A or B in
thesis research is required.

Students not electing theses are
required to take 3-6 units of guided stud-
ies (CM 871-872) with the submission
of a written report.

Students in the master’s program
must participate tn seminars for two
semesters (CM 973-9743; those electing
no thesis must present at least one lee-
ture Lo the seminar group.

Students must be in continuous atten-

dance at departimental colloguia.

All master’s students must take CM
S04, Chentical Laboratory Safety.  Stu-
dents are strongly encouraged 1o take
CM 501, Cheoneal Literature.
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CHEMISTRY

REQUIREMENTS
FOR THE DOCTOR

OF PHILOSOPHY
DEGREE

The student selects a research adviser
after interviewing a minmmum of five
taculty micmbers. The student must take
the Written Prehminary Examination
during the second vear. Twuo attempts
are aliowed. {After a second tailure, the
student is dropped from the doctoral pro-
gram}. The student then selects a disser-
tation committee including the research
adviser, major advisers. a nnor adviser
and at least onc other facuity member
who monitors the progress of the student
through the rest of the program. Within
six months after the Writien Preliminary
Exwmnination, an Oral Preliminary Exam-
ination must be completed. where sto-
dents will present plans and possibly
resubts trom specific areas of thesis
research tor evaluation hy the commit-
tee. When ali thesis research is complet-
ed, the student schedules an Qral
Defense of the Thesis. Fnal judgement
on awarding a Ph.D. is made by the dis-
sertation commitiee.

A total of 90 units past the baccalau-
reate degree level is required. A grade
point average of B or better is mandatory
in afl courses {not including dissertation
research) submitied for the Ph.D. degree
and a grade of A or B i required for the
disscrtation.

Currently the Chemistry Depariment
offers the Ph.D. degree with majors mn
biochemistry. inorganic. urganic. physi-
cal or polymer chemisiry.  Minors are
also required and may be in any of these
arcas other than the major and. addition-
ally, in other deparments or areas such
as polymer science and engincering,
The program inciudes the tollowing
courses. for which students must maia-
tain at least a B average.

I. Required Courses

In the doctoral curriculum, required
courses are listed helow:

Course Title Eonits

OCxoali frrargenie Chontisiry o4

M T Chenpread Fhvaes 44
iy

CM T Chennread Physicy H

70

M OBOY  Applied Spectroscopy £/
or

CM Q07 (rgentic Spectroseipy

CM 903 Grgeic Chemdstev § £/
iH

M 904 rganic Chemistry H

These courses are offered in two con-
sccutive terms so that full tme students
entering in the {all term can complete the
scquence in two terms. [n addition to the
18 credits of required courses listed,
Ph.D. students must take a one credit
course in laboratory safety, CM 304, and
fultill the seminar and other require-
ments described in the catalog. Course
requirements are explicitly defined
below.

2. Required Courses for Chemistry
Majors

Listed below are required courses for
the five major areas in chenistry, L.e.,
biochemistry. inorganic. organic, physi-
cal and polymer.

Biochemistry:

CM G, CM 704 CM 802 CM 913, and at teast
@ oereding sefected I;'m.-n the _)‘h”mr.rnli:.' CAf 787
CM 790, CM Y17 CH 672

Inorganic Chemistry:

CM 607, CM 903 ar CM 904 CM 802 aor CM
7, CM 703 anel ar feast sixonnits of advanced
fapcs in fnovganye chemisty (CM 614-619 )

Organic Chemistry:
CM A, CM 700 or O TR CM 903 CM M
M Y07 aned CM Y240

Physical Chemistry:

CRf G0, CM 703 CM 704, CAM RO2: OM 903 or
CM SO erther OM 720 and CAM 722 0r 9 ovedils
selected from PH 663 PH 664, PH 667 or PH
668 coned CM G453,

Polymer Chemistry:

CM 001, CM 703 ar OM 704 CM 802 or
W7 CM P or CM GIH CM 774 CM 772, C
FRECM TR wnd CM 7R3

3. Minor Requirements

The Chemistry Department offers a
minor concentration in biochemistry,

inorganic, organic, physicat and polymer

chemistry. Students may clect a ninor
in areas of concentration offered
other departments. In all cases a faculty
adviser from the minor arca will be a
member of the guidance commitiee. The
student shall select courses to fulfitl
minors i consultation with the minor
adviser.

4. Participation in seminar {or four
semesiers, twice as a lecturer,

5. Research presented in a dissertation,

6. All doctoral students must take CM
504, Chemical Laboratory Safety, prior
to registering for thesis research.

7. Students are strongly encouraged to
take CM 504, Chemical Lierature.

K. Students must be tn continuous atien-
dance at departinent colloguia for the
duration of research.

Q. The tinal oral examination will take
place alter members of the guidance
connnitiee have read the dissertation in
typed. unbound form.

All students in the doctoral program
are granted master of science degrees
upon satisfactory completion with a B
average of course requiremenis and 12
units of research toward doctoral disser-
tations, as certified by the chairman of
the guidance committee. On application
to the Office of Rescurch and Graduate
Studies and after compietion of prelimi-
nary examinations, the student is certi-
lied as having earned a masler of science
degree.

UNDERGRADUATE

COURSES

CM 101 General Chemistry 1

F:0:0:2'-
Chemical equations: chemical conserva-
tion laws; stoichiometry; therinochem-
istry: properties of gases; atomic struc-
ure; periodic table: chemical bonding
and molecular structure.  Co-reguisite:
Ma 105 or MA 106,

CM 102 General Chemistry I1
$:0:0:20/:
States of matter: chemical thermody-
namics and chemical equilibria; kinetics:
acid-base chemistry; descriptive inorgan-
ic chemistry; iniroduction to organic
“hemistry.  This course covers some tra-
itional topics plus a considerable em-
phasis on the properties of materials and
their relationship to motecular structure.
Prerequisite: CM 101 ar eguivalent.



C

., Laboratory II

CM 108 Inorganic Chemistry 3:0:0.3
Atomic structures of clements as basis
for periodic classitication. Descriptive
chemistry of elements and their com-
pounds. Theortes of chemical bonds and
introduction to coordination chemistry,
Prereguisites: CM 102, CM 112 und
CM iG]

CM 111 General Chemistry
Laboratory | G 47000
Laborutory cxperiments 1n general
chemistry; taken in conjunction with CM
01, Lab fee required.  Pre/Co-requi-
site; CM 1.

CM 112 General Chentistry

O: 1/

Laboratory cxperiments in general

chemistry; taken in conjuiction with CM
12, Lab fee required. Prerequisite:

CM 1L Pre/Co-requisite: CM 102

CM 119 Instrumental Methods

in Analytical Chemistry 2:0:0:4
Theories and applications of instrumen-
tal techmiques in modern analytical
chemistry. including chromatography,
spectroscopy (absorption, fluorescence,
infrared, Raman, nuclear magnetic reso-
nance, electron spin resenance. atenmic
absorption, and emissiond; x-ray absorp-
tion, fluorescence and diffraction; mass
spectrometry: thermal methods, cte.
Prerequisites: CM 161-163.

CM 120 Analytical Chemistry
Laboratory (h6:0:2
Techmques described in CM 119 applied
1o various chemical problems stressing
physicochemical mterpretation of data
obtained. Lab fee required. Prereqii-
sites: CM 161-162. Co/Prerequisite:
CM 119

CM 122 Organic Chemistry I 3:0:0:3
Chemistry of organic molecules: struc-
ture, nomenglature, propertics and reac-
tions of carbon compounds with empha-
sis  on aliphatic  compounds.
Introduction to reaction, mechanisms.,
and stereochemistry. Prereguisites. CM
102 and CM 112,

CM 123 Organic Chemistry 113:0:0: 3
Continuation of CM 122 with cmphasis
on spectroscopic methods, aromatic
chemistry, condensation reactions, car-
bohydrates, amino acids, and syntbetic
polymers. Preveguisite: CM 122,

CM 124 Organic Chemistry
Laboratory I f5:0:2
Laboratory methods for preparation, iso-
fation and purification of typical organic
compounds. Experiments chosen to
illustrate basic techniques. Lab fee
required. Co/Prerequisite: CM 122,

CM 125 Organic Chemistry
Laboratory I1 Yer5:0:2
Laboratory methods for preparation,
purilication, characierization and identi-
fication of organic compounds by chem-
icat and physical means.  Introduction 1o
instrumental methods of analysis and
wenufication.  Lab fee required.  Pre-
regquisite: UM 124, Co/Prerequisite:
CM 123

CM 161 Physical Chemistry I 3:0:0:3
Chemical thermadynamics (macroscopic
and molecular approach) with applica-
tions 10 selutions, phase and chemical
cquilibria. Kinetee theory. Prervequisites:
CM 02, CM 112, MA 108 und PH 108

CM 162 Physical Chemistry 11
3:0:0:3
Electrochemistry, ionic solutions.
Solids. higuids, surfaces, high polymers.
Chemical kinctics. Relation of bulk
properties of matter 1o atomic and mole-
cular properties. Preregiusite: CM 164,

CM 177 Physical Chemistry
Lahoratory e 5:0:2
txperimental quantitative chemical
methods of analytical and physical
chemistry, which will include introduc-
tion to gravimetnie and volumetric quan-
titative methods, thermodynamics, and
chemical kinetics. Computer analysis of
experimental data and report witing.
Lub fee required. Co/Prerequisite; CM
{62,

CM 201 Biochemistry 1 3:0:0:3
Survey of modern biochemistry with
emphasis on current areas of research.
Structure-function relationships in pro-
weins. Enzymes and their mechanisms of
action. Bicenergetic principles and ener-
gy production. Biochemical theories and
techmques. Prereguisites. CM 123, CM
125 and CM 161, or instrictor's periis-
NiCHE.

CM 202 Biochemistry II 2:0:0:3
Continuation of Biochenistry 1. Prinei-
ples of intermediary metabolism, ener-

CHEMISTRY

getics, membrane structure and trans-
port; stucture and function of DNA and
RNA, principles of molecular biclogy.
the immune system, hormonal regula-
tion, cancer. Freregquisites: CM 201
and CM 162, or instructar’s permission.

CM 204 Biochemistry Laboratory
Ve5:0:2
Laboratory experiments illustrating tech-
niques for isolating and characterizing
biological macromolecules, analyzing
cnzyme kinetics and clucidating meta-
bolic pathways, Lab fee required.
CofPrereguisite: CM 204,

CM 390-394 Undergraduate
Research in Chemistry each 2 credits
Original investigations by student under
guidance of staff members. Careful lit-
erature scarch required before inception
of laboratory work; continued reference
to chemical literature expected. and
active participation in conferences and
seminats scheduled as work progresses.
A written report is required.  Full-time
students are expected to repister for 10
credits of thesis during senior year,
Rescarch (lab) fee required. Co/Pre-
requisites; CM 501 and CM 504,

GRADUATE COURSES

(SPECIAL LISTINGS):

Undergraduate and Graduate

CM 501 Chemical Literature /:0:0:7
Programs of lectuses. exercises and dis-
cussion designed to familianze studenis
with the chemical literature. Undergrad-
vate students may emphasize topics
related to their research.  Prerequisites:
CM P23, CM 125 and CM 162,

CM 502 Environmental Chemistry

3:0:0:3
Chemical properties of potlutants tn air,
water, soil and hazardous wastes. Ef-
fects of chemical potlutants on health.
Prerequisites: CM 122, CM 124 qnd
CM 161 or instructor's permission. This
course does not fulfill requirements for
the regular M.S. or Ph.D. degrees in
chemistry.
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CHEMISTRY

CM 504 Chemical Laboratory

Safety F:0:0:4
Discussion of problems of health and
safety arising in chemical Tuboratories.
How to work safely with dangerous
chemicals,  This course must be com-
pleted by both graduate and undergradu-
ate chemistry students betore they under-
take laboratory research.

GRADUATE COURSES

INORGANIC CHEMISTRY

CM 601 Inorganic Chemnistry

LA
Theories of bonding in thorganic com-
pounds. Introduction ta eroup theory as
applied to molecular orbital and ligand
tield theories. Spectra of inorganic con-
pounds. Nonaqueous  solvents,
Introduction o transition metal chem-
istry. Required of all candidates for
Ph.[2. degree in cheimistry.

CM 614-619 Advanced Topics
in Inorganic Chemistry e«cfi 20/:.:0:0:3

PHYSICAL CHEMISTRY

CM 703 Chemical Physics 1

Fe0:0:- 44
Quantum siructures of molecules.
Fundamental idcas of quanium mechan-
ics. Applications to atomic and moleco-
tar structures and bonding. Approx-
imation methods,  Interactions of light
and matter. Prereguisites: undergradie-
ate phvsical chemistry and physics,

CM 704 Chemical Physics [1
S04/

Chemical kinetics and thermodynamics.

Fundamcntal wicas of statistical mechan-

ics, Development of relattonships of

variows bulk propenties of matier to mol-
ecular structures and interactions.
Applications 10 solutions. polymers,
FPrereguisites:  Undergraduate pivsical
chemistry and physics.

CM 715-717 Advanced Topics
in Physical Chemistry eqach 27::0:0:3

CM 721 (QQuantum Mechanics
for Chemists 30047

72

M 722 Statistical Mechanics
for Chemists RN TS

CM 730-731 Group Theory and its
Applications LII euch 27:00:0:3

CM 750 Special Topics in

Physical Chemistry 2000003
Advanced or specialized opics in physi-
cal chemistry.

CM 760} Minicomputer
Instrumentation for
Scientific Research Pr:2:003
POLYMER CHEMISTRY

CAM 771 Introductory Polymer
Chemistry 200003
Synthesis of polymers by step-reaction
ind addition polymerization: copolyimer-
ization: Tormation of three dinensional
networks: block and graft polymers;
polymer degradaton: characterization of
polymers in solution rubber elasticity:
polymer crystallization: spectroscopic
techniquies for polyimer study. properties
of commercial polymers.  Prerequivites:
CM 123, CM 125 und CM 162, or
FSIPHCIOR 'S prerimssion,

CM 772 Synthesis of High Polymers

200403
Organic aspects. Chemistry of monomer
and polymer formations. Modern mech-
anistic analyses of reactions. Stereo-
chemistry of polymer structures and
forces of stercoregulation. Conden-
sation: free radical (bulk. suspension.
emulsion, solution); lonic, nng-vpening
and nonclassical polymerization reac-
tions. Preveguisite: CM 771

CM 781 Solution Properties

of High Polymers 20:0:0:3
Apphication of osmometry. light scatter-
ing, cquilibrium ultracentrifugation.
electrophoresis, viscosity. ditfusion,
ultracentrilugal sedimentation, flow bire-
fringence, polarimetry. spectroscopy,
ard other techniques to the characteriza-
ton of dissolved macromoiccules.
Properties of polyelectrolytes, associa-
tion i solutions containing macromole-
cules and reaction Kinetics in macromol-
ecular solutions also are discussed. The
course 18 designed o cover both syathet-
ic and biological macromolecutes,
Prerequisite: CM 771,

CM 782 Macromolecules

in Solid States 2:0:0:3
Crystalline-amorphous systems. thermo-
dynamics of crystallization, defect struc-
tures, morphology of polymer crystals,
characterization of polymeric solids by
X-ray and electron diffraction, poiential
energy calculations. electran
microscopy. absorption spectroscopy,
and nuclear magnetic resonance.
Electrical and optical properties of poly-
mer solids. Prevequisite. CM 771,

M 783 Laboratory Methods in
Polynier Chemistry 04:0:3
Experiments on free radical and ionic
polymerizations, copolymerization;
UV/VIS and NMR spectroscopy. intrin-
sie viscosity. light scattering, gel perme-
ation chromatography. X-ray ditfraction,
thermogravimetric analysis. differential
scangiing calorimetry, dilatometry, con-
centrated solution viscosity, and other
aspects of polymer synthesis and charac-
terization. Lab fee required.  Prerequi-
stte: CM 771

CM 785 Special Topics in

Polymer Chemistry 2/:00:0:3
Presentation at intervals of various
advanced or spectalized topics in poly-
mer chemistry.

CM 790 Biopolymers X003
Structure and properties of important
hiclogical macromoiecules including
proteins. nueleic acids and polysaccha-
rides. membrancs and macromolecular
complexes, applications of X-ray ditfrac-
ton, NMR, vibrational und CD spec-
troscopy to the analysis of structure.
Biopolymers may be used to satisfy
major teld requirements in polymers or
hiochemistry. or minor field require-
ments m biochemiswy. Pre/Coreguisite:
CM Y41 or consent of instructor,

ANALYTICAL CHEMISTRY

CM 802 Applied Spectroscopy

Fha:0:4
Selving chemucal problems using spec-
troscopic methods.  Vibrational, elec-
tronic. aucleqr Mmagnelic resomance spec-
troscopy and mass spectrometry.
Discussion of physical principles, instru-
mentation. interpretation of spectra,
applications to molecular and physical
problems.

ORGANIC CHEMISTRY



CM 903 Organic Chemistry I

30:0:0:4°.
Molecular structure and bonding.  Ster-
ecchemical and conformational princi-
ples. Theories of bonding and the physi-
cal parameters of stable and reactive mo-
iccular states.  Applications in hiochem-
istry and polymer chemistry.  Preregui-
sites; undersradnaie physical chentistry
and organic chemistry,

CM 904 Organic Chemistry 11

FhO0AY:
Reactivity of molecules. The methods of
mechanistic study ot reaction pathways.
Important reactiens of organic and
organometallic chemistry.  Infroduction
to synthesis and applications in hiving
systems and in polymer reactions. Sug-
eested prevequisite: M 9023 or con-
sent of instructor.

CM %07 Organic Spectroscopy
RISV
Structure elucidation by joint applica-
tions of spectroscopic techniques such as
proton and carbon-13 magnetic reso-
nance, infrared and mass spectroscopy,
and other methods.  Prerequisite: CM
903 or CM 904 or consent of instructor.

CM 915 Topics in Physical

Organic Chemistry 2p000003
CM 920 Current Aspects of
Organic Synthesis 20:0:0:3

CM 921-933 Advanced Topics

in Organic Chemistry 200003
CM 940 Special Topics in
Organic Chemistry 2/4:0:0:3

Topics sclected from current research or
literature, and approuaches to problem
sobving. Co/Preregitisite: CM 903 or
CM 90,

BIOCHEMISTRY

CM 941-942 Biochemistry LII

each 274::0:0:3
In depth studics of hiochemistry, Strue-
ture and tunction of biological macro-
molecules: proteins, nucleic acids, poly-
saccharides. Enzyme kinetics. mecha-
nism and comtrol. Membrane structure
and function. Energy production, trans-
formation and utilization. Regulanen of

hinchemnical systems.  Replication, tran-
scription and translation of DNA. Muta-
genesis and carcinogenesis.  bmmune
system. Prevequisife: consent of
nstraecion.

CM 943-946 Advanced Topics

in Biochemistry 20000003
Selections from the fullowing topics:
protein and nucleie acid chemistry: inter-
mediary metabolism; and metabolic reg-
ulation.  Preveguisite: CM 941 or con-
senl of instructor,

GENERAL COURSES

CM 871-872 Guided Studies

in Chemistry as arranged
Directed studies or supervised readings
in advanced arcas of chemistry.  Regis-
tration by consent of departiment head.

CM 971-972 Chentical Colloguium

£:0:0:0
Meetings of the members of the depart-
ment staft. ivited guests and qualified
students 1o stedy recent developments in
chemistry, Required cach year of all stu-
dents in graduate degree status majoring
in chemistry and tor two years of doctor-
al matriculants i other departments with
minot in any field of chemistry. Sem-
inar fee required,

CM 973-976 Seminar in Chemistry
each O Pl s
Chemical topies of current interest pre-
sented hy participating students, staff,
outside lecturers. Two semesters re-
quired of all master’s candidates and
tour semesters of all doctoral candidates.

CM 998 Research in Chemistry

ey grranged
Original research, which serves as basis
for master’s degrees. To be taken by
Ph.D. candidates before completion of
Ph.D. preliminary examinations in
chenustry.  Minimum research registra-
ton requirements for the master™s thesis:
12 units. Regisiration tor research re-
quired each semester consecutively until
students have completed adequate
research projects and acceptable theses
and passed required oral cxaminations.
Research credits registered for each
sernester reflect reahistically time devot-
ed to research. A maximum of 6 units

CHEMISTRY

may be counted towards a Ph.D. in
chemistry. Research charpe. Prevegui-
sites: for M5, candidates, degree status
artd consent of graduate adviser und the-
six divecter and CM S(H.

CM 999 Research in Chentistry

as grrenged
Original experimental or theoretical
rescarch {undertaken under guidance of a
chemisiry faculty member). which may
serve as basis for degree of doctor of
philosophy. Minimum rescarch registra-
tion requirements for degree for holders
of M.S. based on research and thesis
acceptable to department. 33 units: for
other students, 45 units. Registration for
research required each semester consec-
utively until swdents have completed
adequate research projects and accept-
able theses and passed required oral
examinations. Number of research cred-
its registered for each semester must
refleet realisticaily time devoted to
rescarch.  Research tees required.
Preveguisites:  competion of PR, pre-
Hominary examination in chemistry, con-
sent of thesis divector and CM 504,

LIFE SCIENCES COURSES

In recent vears, Polytechnic has
developed life sciences courses which
complemient those i its teaching and
rescarch programs in engincering and
physical scicnces. Undergraduate stu-
dents with specific interests in the areas
of biology, biochemstry. environmental
sciences, bioengineering, premedicine
and luboratory technigues may elect life
science courses o Tulfill specific B.S.
ProOgram requircmenis or 1o Serve as
technical or free electives.

Biology is concerned with the stody
of fite m all mamfestations-Trom the sim-
ple to the complex. from the invisible w©
the macroscopic, from the virus o the
human., To move bevond definitions of
life 1o understanding lite’s fundwmental
nature, characteristics of living systems
must be examined. including growth,
heredity and reproduction, metabolism,
cirergy prodoction and viilization. re-
sponsiveness, and locomaotion. Strue-
tures and function of hving matter at the
molcewlar, cellular and organtsmal fevels
must be probed. Biology, chemistry and
physics contribute to understanding of
living systens.
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UNDERGRADUATE COURSES

LS 105-106 General Biology L, 11

each 3:0:0:3
Fundamentals of biolopgy. Physical,
chemicul, biochemical bases of life
onvarious organizational levels. Cellular
morphelogy. complementarity of form
and function. Reproduction, develop-
ment, genetics. Homeostasis, regulation,
integration, coordination. L5 105 prerey-
wisite:  high school chemistry. LS 106
prerequisite: LS 105 or instructor's
consent.

LS 115-116 General Biology
Laboratory 1 1T 0:3:1:2
Recitations in relationship to laboratory
experiments include discussions of such
topics as: cell structure and function:
chemical and physical characteristics of
living things; unity and diversaty of liv-
ing things: genetics, development, home-
ostasis, integration and coordination;
adaption, evolution, ccology and the bio-
logical bases of behavior. Lab fee
required. LS 115 Co/Prerequisiter LS
105, LS 116 Co/Prerequisite: LS 106,

LS 103-200 Topics in Biology
as arranged

LS 305-307 Projects in Life Sciences

each 2 credis
Investigations of problems in biolog
under supervision of faculty members.
Library rescarch, experimental studies,
writien reports required. Lab fee
tequired. Prereguisite: senior status or
adviser's consent.

LS 308 Life Science Internship

2 eredits
Supervised projects carried out in hospi-
tal, community or industrial seitings.
Evaluated on basis of wrilten and oral
reports present o faculty and outside
project co-sponsors. Faculty confer-
ences and visits required. Open to senior
students on approval of departmental
adviser. Preplanned cxpericnees provide
students with significant exposure to
relationships between theoretical infor-
mation and practical applications.
Prerequisite:  senior status or adviser's
CORSEnt.

LS 31t Seminar in Biology  { credit
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GRADUATE COURSES

1S 561-702 Advanced Topics

in Biology as arranged
From time to time, praduate level cours-
es may be offered in Bioethics, Electron
Microscopy. Environmental Biology.
Neurophysiology. Topics in Neuro-
physiclogy, Topics in Neurosciences,
and Cytology.

LS 900 Selected Topics in Biology
24:0:0:3

FACULTY

Mary K. Cowman, Chemistry Depart-
ment Head and Associate Professor of
Biochemistry

B.S., M.S.. Ohio Untversity: Ph.D., Case
Western Reserve University

Solution conformation and interactions
of complex carboliydrate polviners: bio-
chemistry of extracelivdar matrix compo-
nents

John N. Carter. Rescarch Assistant
Professor of Chemistry

B.S., Ph.D.. Polytechme University
Chemical Vapor Depasition, sol chem-
Estey, computers in chemisory

Frederick Eirich, Distinguished Pro-
fessor of Polymer Chemisiry

Ph.D., University Vienna

Mechanical beliavior of polvmers, rheol-
ogy, colloid chemistry, chemical evolu-
tion, biopofviers

Bruce A. Garetz, Associate Professor of
Physical Chemistry

A.B., Harvard College: PhD.,
Massachusetts Institute of Technology
Laser spectroscopy, nonlinear optics
and ultiphaton processes, molecwlar
dvigmiics

Mark M. Green, Professor of Organic
Chemistry

B.S.., CCNY,;
University
Stereochemisiry of reactive intermedi-
ates, macromolecnlar stereochemistry,
isolation of bio-active plant substances

Ph.D.., Princeton

T.K. Kwei, Professor of Polymer
Chemistry

M.S.. National Chiao-Tung University
(China): M.5.. University of Torento:
Ph.D_, Polytechnic [nstitute of Brooklyn
Polyvmer-polvmer miscibility, segmented
polvurethanes and unsaturated poly-
esters, phase relationships in polyviner
blends, eractions in composites

Kalle Levon. Associate Professor of
Polymer Chemistry

M.Sc.. University of Helsinkiz Dr.Agr.,
University of Tokyo

Phase separation in pelviner blends and
solutions, gelation, conductive polvmers

Shirley M. Moetzkin, Professor of
Biology

B.5., Brooklyn Collcge: A M., Columbia
University, Ph.D., New York University
Development mechanisms, teratology
and skeletal development. radiation
effects

Yoshiyuki Okamoto, Professor of
Organic and Polymer Chemistry

Ph.I2.. Purdue University

Organic and polviner synthesis. charac-
terizations and applications

Eli M. Pearce, University Professor and
Dircctor of the Polymer Research
Institute

B.S.. Brooklyn Coliege: M.S., New
York University: Ph.D.. Polytechnic
[nstitute of Brooklyn

Polvater svathesis and degradation

Norman C. Peterson, Professor of
Physical Chemistry

B.5., Massachusetts Institute of
Technelogy: Ph.D., lowa State
University

Mdlecudar beam scattering, faser chem-
isEry, reaction kinetics

Sergio Petrucci, Professor of Physical
Chemistry

Ph.D., University of Rome

Relaxation kinetics, ligand substinition
in non-agueous media, microwave and
diffusional rotational relaxation

Arnost Reiser, Professor of Chemisiry
Dr. Ing. (Prague}; D.S¢. (London)
Polvmer photochemistry, photoresists,
image science



Wayne F.K. Schnatter. Assistant
Professor of Organic Chemistry

B.S5. (Chemistry) B.S. (Biology).
Rennselaer Polytechnic Institute; M.A.,
Ph.D.. Princeton University
Crganotransition meial chemisiry; svi-
thesis of enantiomerically pure com-
pounds: molecular design; catalyst
development

Iwao Teraoka, Assistant Professor of
Polymer Chemistry

B.S., Ph.D. University of Tokyo
Polvmer solution dvaamics, fractona-
tion of polvmers

Guiliana Tesoro, Research Professor of
Polymer Chemistry

Ph.D., Yale University

Applied polviner science. fiber science,

thermal defivdration: and flanmmabitity of

polyiners, composites, and polvmers for
electronics applications

Nancy M. Tooney, Associate Professor
of Biochemistry and Assistant Provost
for Academic Affairs

B.5S.. M.§.. SUNY(Albany}; Ph.D>.,
Brandeis University

Structire and function of proteins and
other biopolymers, blood clotting syvs-
tem, fibronectin structure and function.
envirenunental chentistey

Otio Yogl, Herman Mark Professor of

Polymer Chenustry

Ph.D., University of Vienna

Polvimer syathesis. stereospecific poly-
merization. functional polvimers, poly-
meric UV stabilizers

CHEMISTRY

EMERITUS FACULTY

Ephraim Banks, Professor Emeritus of
Inorganic Chemistry B.S., CONY;
Ph.D.. Polytechnic Institute of Brooklyn
Chemistry wnd physics of crvstads, solid
state reactions and phase transitions

Ernest Loebl, Professor Emeritus of
Physicul Chemistry

M.S.. Hebrew University; PhD,
Colwnbia University

Theoretical cheatistry. quantum statist-
cal mechanics

Herbert Morawetz, Institute Professor,
Professor Emerites of  Polymer
Chemistry

8.5.8c.. M.S.Sc., University of Toronto;
Ph.ID., Polytechnic Institute of Brooklyn
Polymer reactions, hindered rotation in
polviner systems, properties of polviner
gels, and polymer compatibility,
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CIVIL ENGINEERING

Civil engineers build the structures
and infrastructures of modern socicty.
They design and supervise the construc-
tion of buildings, bridges. roads. airports,
dams. irrigation systems. harbors, waste-
water and water supply plants. tunnels
and offshore platforms. The wide spee-
trum of the civil engineering profession
15 reflected by the echnical divisions of
the Amernican Soctety of Civil Engincers
- acrospace, air ransport, construction,
CRCFZY. CNEINCENNg nanagement, engi-
neering mechanics, environmental engi-
necring, highway, hydraulics, irrigation
and drainage. matcrials engineering.
pipeline, structural, surveying engineer-
ing, urban planning and development.
urban transporiation. water resources
planning and management, waterway.
port, coastal and ocean engineering.

Civil engineering is a muiti-dimen-
sional profession which involves o wide
variety of engineering tasks and applica-
tions offermy o multitude of challenging
career opportunitics. The wide range of
professional careers Invelve engineering
design, construciion supervision, urban
system planning, cngineering manage-
ment. research, and product technology
development,

Many civil engineers pursue their
professional carcers in private practice as
consultants or as cmployees of major
municipal service QFganiZabions. govern-
ment construction and regulalory agen-
cies. transporation authoritics, architects
and urban planncrs.  Others are employ-
cd by constrection or manufactiuring
companies.  Civil engineers act as city
and regional enpineers, mnteracting with
planning officiais. political authorities
and the public w develop and maintain
the nation’s vital tanspontation and other
infrastructure networks, improve public
services, optimize the use of water and
energy resources, upgrade housing and
Mmass fransportation systems, and protect
the natural environment.  Environmental
engineering is closely linked to civil
engineering but goes beyond the “design
and build™ function to examine basic
problems of scarce natural resources,
pollution control and waste disposal.
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Transportation planners and engineers
desten, mamtain and operate efficient
and cost-effective mass transportation
angd hiphway syslems.

Many civil, environmenial and trans-
portation engineers continue heyond the
bachelor's degree to graduate studies and
rescarch at the master’s. engineer’s. and
doctoral levels, Others branch out into
law. management. planning. and other
fields.

UNDERGRADUATE

PROGRAM

The undergraduate program leading
to the Bachelor of Science in Civil
LEogineering 1s accredited hy the
Agereditation Board for Engincering and
Technology (ABET).

The tundamental sciences of mathe-
matics. physics and chemistry are pre-
sented figst, wgether with the principles
ol computer programming. The rele-
vance of these subjects 1o engineering is
shown in two introductory courses in
engincering which include examples of
knowledge and applications in various
engineering fields and provide hands-on
jaboratory and design experiences. The
basic engineering sciences for civil and
environmental engineering are presented
next and include engincering measure-
ments, computet techniques and proper-
tes of materials such as steel and con-
crete, soils, and fluids.

The last phase of the program pro-
vides the courses with specific profes-
stonal applications in the planning.
analysis, destgn, and construction of pro-
jects. For civil engineering, these pro-
jeets include buildings and bridges.
water supply and wastewater treatment
tacilities, highways and street systems,
and other componenis of the infrastruc-
ture,

Written and verbal skills are devel-
oped in introductory English courses and
in required exercises i many technical
courses.  Iatellectual horizons are also
extended through courses in the humani-
nes and social sciences,

The program prepares students broad-
Iy in all major arcas of civil and environ-
mental engineering so that graduates can
be immediately employed in the profes-
sion, The program also provides the
basis for proceeding directly o graduate
degree programs in civil and environ-
mental engincering or tor various pre-
professional degrees such as law or man-
agement.

TECHNICAL ELECTIVES

To allow stizdents to broaden their
technical knowledge. the curriculum pro-
vides 6 technical clective credits of
appropriaie coursework. Approved tech-
nical clectives are indicated below,
including a number of graduate courses
that are svitable for undergraduaie stu-
dents.  Senior courses in other deport-
ments, and other graduate courses may
be chosen. but they require the approval
of a departmental adviser.

No. Technical Electives Credits
CE 336 Fimber and Musonry ki
Strticteres
CE 353 CaAbDin Chil Engmieering ki
CE 606 Brudye BEugineering 3
CE 781 Anulvsis of Public Warks R
CL 726 Computer Applications 4
i Warer Reviwrees
CE 781 Enverimmeniad Healih Eng. Kt
CE 752 Adr Pelfuiion 3
CE 848 Emviremmental Geotecltnofogy K
CE 850 Growned Inprenvement 3
I M0 Engriecring Econony 3

ROTC students should note that
juniors and seniors may substitute three
of the two-credit courses MS 31, 303,
A1 and 403 tor six credits of echnical
electives.



HUMANITIES AND SOCIAL
SCIENCE REQUIREMENTS

Elective courses are chosen in consul-
tation with a civil engineering under-
graduate adviser according to university
and departmental puidelines:

For further information, students
should refer o the section of this catalog
entitled "Humanities and Social Sciences
Requirements for Engineering and
Computer Science Majors™

TRANSFER STUDENTS
(Undergraduate)

Potential transfer students should reter
to the University guidelines as shown
clsewhere in this catalog. The faculty of
the Civil and Environmental Engineering
Department has cstablished its own addi-
tional requircments and interpreted the
University guidehines as follows:

The 136-credit curriculum is fulfilled
through a combination of transfer cred-
its, credits by examination and course
credits completed at Polytechnic.
Transter credits for courses in mathemat-
ics, physics, chemistry, the humanities
and social sciences arc evaluated by the
Admissions Office with the guidance of
the faculty of the individual departments.

The length of ume for a transfer stu-
dent to complete the degree requirements
will depend on the following factoss:

a. the number of transfer credits
awarded

b. the panicular courses required to
complete the degree requirements

¢. enroliment status, i.e., full-time or
parl-time

In general, as part of the 136 credit
curriculum, students from accredited
schools must complete a mininum of 30
credits at Polytechnic with a civil engi-
neering designation as indicated below:

Junior Year Senior Year

Ist term sk term
CE 322 CE 252
CE 340 CE 317
CE 351 CE 34

2 term
CE 332
CH 342

2ind term
CHE 323
CE 331

Because of the sequential nature of
these courses, four successive semesters
are usually required.  Additional credits
nay be required. ax determined by the
transfer credit evaiuation, o complete
the bachelor's degree requirements.
International students holding degrees
from schools in their own countries arc
required to fulfill these requirements to
earn a Polytechnic bachelor’s degiree.

Transfer students from schools with
2-year AAS degree programs in
Enginccring Science can normally
expect to complete the bachelor’s degree
requirements within two years, with
appropriate sumuner school coursework
nmmediately before the jumor year.

Students from 2-year technelogy pro-
grams are granted transfer credits
according to the schools from which
they come. With careful planning. it is
generally possibie to complete the neces-
sary work in three years. including sum-
nter school coursework.

PART-TIME STUDENTS
(Undergraduate)

Prospective students planning to carn a
degrec on a part-time basis should contact
an undergraduate adviser for details about
this plan before enrolling.  Most upper-
level courses for part-time students are
offered on an aliernate-year basis and
may be integrated with the day program
using a late afternoon schedule starting, at
4 pm. A sampic 8-year program is shown
for part-time study: courses in the [ist 3
years of this program, and courses by
other departments, are often available
only on day schedules.

CIVIL ENGINEERING

Typical Course of Study
for the Bachelor of

Science Degree in Civil
Engineering

FRESHMAN YEAR

Hours/Week
Na. Subiject ClL Lab.Cr.
First Semester
MA S Cwfewfus § h o 40
CxH Clen. Chom § 3 25
M Gien, Clhowt Lab 1 i} L)
S 20 Programming Mo, 4 (L]
HU OIS Weiting and the A 2] i
Fliemanines 1il)
EG 101 bwver fo Enginecring . 2 ki 3
Stooain Froshugn Semingry ! f i
f6
Second Semester
MA 0T Calvwfus 7 3 i ¥
CM 02 Gen Chem U ki g 2.5
CM 112 Gen. Chem Lap 1 ) FA
PH 107 Mochenicos 4 I3l #
L 20 Woeiring aned tlve Floen 37
or 85 W Cone World Hott2,.3) 3 i 1
B0 fneverre B Besign 2 3 3
i6
SOPHOMORE YEAR
First Semester
MA S I Eeprantions 3 { 3
& Noer, Merh
PH 108 Fleon Magn, & Fluddys 4 {) 3
BH 118 Phos Lab for PHTOE U L5 5
HU 2000 Wreiting & Hum. 1 H i 7
or 85 104 Conu Wartd Hisri2.3)
CE 182 Meas fn Cheil Eng {5 13 2
ME QI Fug Mechanies f 1 fl 3
CE 215 Computer Teeh in ts 15 _2
Civil Engineering
16.5
Second Semester
MA T Mulidenm Calonfus + i 3
PH Ot Haves dhn & Therm 4 {} ki
PH 119 Phes Lab for PH I 3 i3 .5
HU/SS HumdSoe, Sef Elect 3 { ki
HU LIy Prof Reporr Wrin, 3 {} 3
CE 223 Fluid Mechanies 2% 453
CE 22 Mech, of Muterialy 3 @ _3
i85
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CIVIL ENGINEERING

JUNIOR YEAR Second Semester
. CE 223 Fhldd Medhenics 23 45 3
First Semester Sample Eight-Year EE 370 Princ, of Elect, Eng. 3 0 _4
HUSS  Hi/Soc SciElect 3 0 3 Program Leading to the o
MA 222 farroto Brob & Srar 3 o ki 1 PR .
lor of Science Degre TETH VE
CE M7 Const Matertals 2 ki ki .BHCE'I(:-I(H“ ) N CIe“,ce cgree FIFTH YEAR*+
Cl 34 Werer Besonereey in Civil Englneerlng
& Hvdrenelic Eng 3 O 3 First Semester
CE 322 Aned. of Sirver o0 CE 37 Cossiroction Mat. 2 3 3
CLE 351 dhehway & Tramporsion CE A0 Werer Resouwrees
Engineering N 3 ji FIRST YEAK & Hvdradic Enp. i [
[}
HoursMWeek
Second Semester No. Subject Cl. Lab.Cr. Second Sentester
HUSS  HawSec Seibleer 30 003 CE 232 Sod Mechuics >4 3
Cho 232 Soil Mechanics >4 3 First Semester HU/SS  HumdSoc Sci Eleenve 3 013
Steel Structures 2 NA 06 Caleudus | 50 p
Prine . of f‘;h’:-r_ Fuy. 3’ o 3 MA O Weitmg and the Huml 2 { ?
':!_””'f_'lo'r Steuct. y 0 & EG 100 fnereoteo Engineermg 2 31 SIXTIH YEAR®*
Fraffie fng. 3 0 _Jd i
I8 o \
§ 45 . First Semester
. . econa demesier MA 22X v tir Pridua
N Maloo :
SENIOR YEAR MA 17 C'uh'u.fu.\. i b o 4 & Sttisties 1 i 1
. . PH W7 Mechenicy 4 o ? CE 215 Compraer Teelsigues
First Semester G W2 oo Eng Design 2 3 3 it Civil Engeneoring 15 13 2
HU/SS fumdSoc, Ser Elecr. 3 {l R HE HL/SS HumsSee Sei Mlective 3 ) 3
EO23 Rert, Cowte Straect, 3 4] 3 Ty
Foterdtions 2 ki ki SECOND YEAR
Emvivonmenial fore §02 Ri ki \ . .
Thermaodvianics ? {! K] - .S.‘-,"(.'()Hd ) emesfer_ .
Tt e First Semester CE 323 Awad of St H R (.
Feolutival Elective 1 0 3 R ) o ) .
I MA WK Pitferential Eguarions & CE 331 Stew! Structives 2 3 3
Nuwmericod Mettundsc 3 i} 1 HLU/ASS FlumSee Sei Flecnive 3 fi 3
. Pi1 08 Efecrr, Magtietism 5
Second Semester & Fluids R
;f‘_”“”s‘;"- Set Eleer “: ? : PH 118 Pins Labfor PHIOS ¢ 15 3 SEVENTIH YEAR®+
faf. - _uf.n{_fm Comiat. ! : 85 WM Camemp World Hinn 2 i} 3
Desdyn af Serw raral s . i
Syuterms 14} i 3 3 First Semester
Cl: 342 Emv Ene i 2 3 i Se dS Ct. A Environmente! Eng {2 Ri 3
Techoial Elverne i 3 econd emes_!er . CE 351 Highuay & Traoy Fae 2 $ ki
/5 MANOY - Maliidem Calens 4 88 3 HU/SS  HunySoc Sci Elecrive 3 0 _ g
PH OLOY  Waves, Optics y
- i Thernm E) f i
Total 136(5 & :
e e PH V1D Pins Lab for PHIOY @ 15 .5 : S
HU 200 Writing & Human, 1 2 t i Second Semester
(1) Placenient by examiniion t 8 feadbetit, '5"_‘—_ CE 342 Envctronmeniad Eng, 1 2 3 3
2) Sundents aking HU 200 n Freshman second = CE 382 Trafic Enginecring 2 i 3
semester Like 88 104 in Sophomoge firss ; . PSS FhoanSoc Sei Floctive 1 [{ N
semester and vice versi THIRD YEAK y
i3} BSL sidenes must iake HE B3 before jak-
ing 85 114 First Semester EIGHTH YEAR®
{4 Addivenal Semeor Desien Project credits are WE 111 Eng. Mec huics | 3 i F
included in CE 232 and CF 342 CM M General Chemispry &3 23 First S t
51 Minmmum wewal credits requived for gradua- NV Ceneral Chem, falr 1) 15 5 ‘I_rsj _.}eme.\ .e'_- X
ton 136 with a minimum GPA of 20 CS 260 Progranuing Method 4 ¢ 2 ¢ 252 ‘L?‘"m!' Conerete
: . o Strrecinres 4 ! t
CE 3T Fondations 2 Ki ?
Technival Elecrive i { K}
Second Semester e
CEON12 Mechamios of M. 1 il i
MO sen, Chemistry Ri 25 .
UM Y (‘ur (‘!u eistry I [ i Second Semester
CM 112 Gen Chem fub I 0 L5 S 5 13n v 4
HU 110 Prof. Report Wi : o : CE 332 Designoof Strwr v, 2 R 3
’ - ' Ty CE 335 Proj Mgt for Cone, 3 [0 3
Feotiric ol Flecrive K [
K

FOURTH YEAR

#+ Offered in alternaie odd years. ie., 1991
First Semester 1994, 1995 1996 ithe Bith and aixih years are

CE 153 Mews. inCivil Eny. L5 15 2 interchangcable)
CE 222 Aned of Strictures £ 3 4] 3 = Oftered in alernate even vears. te., 1994-
ME 200 Thermadynamics 3 4 3 19U5, 1996-1997 {the seventh and cighth

>x

vears are interchangeable)
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GRADUATE

PROGRAMS

The Depariment of Civil and Envi-
ronmenta] Engineering offers graduvate
degree programs in three major disci-
pline areas:

+ Civil Engineering

+ Environmental Engineering and
Environmental Health Science

+ Transporation

These programs lead to the following
degrees:

Master of Science

+ Civil Engincering

+ Environmental Engineering

= Lnvironmental Health Science

» Transportation Planning &
Engineering

» Transportation Management

Engineer’s Degree
+ Civii Engineering
Doctor of Philosophy

+ Civil Engineering

+ Environmental Health Science

+ Civil Engineering
{Subtitle: Transporiation Planning
and Engineering )

Information on graduate degree pro-
grams in Civil Engineering is presented
below. The programs in Environmental
Engineering and Environmental Health
Science and in Transportation are
described in separate sections of this cat-
alog.

Civil engineering graduate programs
are designed to address the critical needs
of industry and government for special-
ized engineering education, focusing on
current design practices. technological
developments, project management
techniques, and new engineering appli-
cations. They serve both regular full-
time students and professionals who
elect to be part time students.

MS degree programs in Civil
Engineering are practice oriented with a
strong emphasts on advanced design
principles, experinental technigues, and
state of the art construction echnologies.
However. for specific discipline areas,
engineering ¢cconomics, operational sys-
tem management and relevant basic sci-
ences are najor compoenents of the acad-
CHNC program.

Requirements tor the master’s degree
inchude prescnbed courses and approved
elective courses. A project must be
completed: a thesis of 6 units may be
substituted {or the project and one elec-
tive course. A minimum of 36 unny is
required tor the degrec.

Engineer degrees are oriented toward
civil engineers who wish to study
advanced engineering technigues, con-
strucnon technologies. environmental
projects, engincering Mmanagement, or
material sciences beyond the master’s
degree. A mimmum of 29 units of
approved graduate courses and a mini-
munt of 12 units of design project are
required.

The Ph.D. degree requires advanced
study bevond the master’s degree level
and high level original rescarch work, A
thesis must he written and defended.

Computer literacy is a requirement
for all weas of speciahization.  In some
cases, an undergraduate or graduate
course may be included 1 the program
of study to overcome deficiencies.

Students interested 1 gradvate pro-
grams in civil engineering are advised to
refer to the Graduate Student Manual
{available from the office of the
Department of Civil and Environmental
Engineering) for information on degree
requirements and the latest revisions of
curricula and courses.

REQUIREMENTS FOR THE
MASTER’S DEGREE

Students pursuing the MLS. in civil
engineering generally have undergradu-
ate preparation i civil engineering.
Students pursuing this degree who have
undergraduate or graduate degrees in
other fields may gualify for this program
by completing additonal undergraduate
engineenng courses, When a student
pursues both the B.S. and M.S. degrees
stmuitancously at Polytechnic, the bach-
elor’s degree vequirements must be com-
pleted irst.

CIVIL ENGINEERING

Courses m some areas of specializo-
tion are not offered on a regular basis.
Students should consult with the depart-
ment advisers o determine the expected
scheduling of such courses,

M.S. PROGRAMS IN CIVIL
ENGINEERING

M5, programs are offered with
majors in the {oilowing specialty arcas:
structural materials and cnginecring,
environmenial and water resources, geot-
echnical and geo-environmental engi-
neering. and construction management
and highway engineering.

Departmental Requirements

The following courses are required of alt
sludents:

o, Course Units
CEOTRD Arefvsia ef g eriusai o

Civid Freineering 4
[ S Provject foe the Devree of

Moster of Svrenie :

{6 Units)

Required Major Courses

Five core courses tn one of the rajors
must be completed: structural materials
and cngineering, environmental and
water resources, geotechnical and geo-
environmental engineering, or construe-
tion management and highway engineer-
ng.

{15 units)
Electives

Five courses approved by the stu-
dent’s adviser must be completed.
{15 units}

Total 36 uniiy

CORE COURSES
Structural Materials and
Engincering:

CE 6 Theory of Strucinra! Aiedvsis

e Eesign k3

Cl 609 Cemgerer Methtods of Stracrerald
Ancfvaiy 3
CEGld Sweed Strnctores 3
CE 635 Sructurad Dvmgmics 3
CE 631 Koemforved Comerere Srrvcturey 3
{5
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CIVIL ENGINEERING

Environmental and Water
Resources:

Ck 722 #hdrology 3
CE 723 Growndwater Hvdrology &
Pedintion 3
CE 737 Environmental Cliemisiry &
Microfologv ! 3
CE 742 Waer & Wastesater Trear-
ment § 3
CE 747 Anedfvsis of Streom

& Extacey Podlition

Construction Management and
Highway Engineering:

CE 796 Fund of Povement Dexign ki
CE 814 Advanced Pavement Technofogy 3
CE  R25  Projecr Management
feor Comtstructiont ki
CE 827 Contracrs & Specifications K]
CE W9 Cemstruction Operations Anad. 3
5
Geotechnical and Geo-
Environmental Engineering:
CE 839 Enveronmental Geotechnology 3
CE B35l Swress-Strain Belavror and
Seepuge 3
CE  ®6l  Shear Strength of Soifs & Limit
Anedvsix 1
Cl 863 Experimental Soit Mechamics 1
CE W71 Feoundation Fngineering _3
3

REQUIREMENTS FORTHE
ENGINEER DEGREE

A master’s degree in civil engineering
meeling the specialization requirements
for the Polytechnic master's degree is
generally required for admission.
Applicants with master’s degrees in
other engincering disciplines may be
admitted with deficiencies as evaluated
by the departmental adviser. A mini-
mum of 36 units of work beyond the
master’s degree Is required, of which at
fcast 27 units must be completed at
Polytechnic. This work must include a
$2-unit design project. Engincer degrees
may be eamed in any area of specializa-
tion in ¢ivil engineering. The program
follows:

Mo Required Subjects Units

CE 998 Project for the Degree

of Engineer i2
An approved elective in

applied mathemaotics, or

80O

operations reseorch 3
Nine nnits of courses in

arecs of specializarion

setected with the

consent of the adviser ¥
Reguedred wnits 24
Miminan efecrive units 12
Minirmn foref units kL]

REQUIREMENTS FOR THE
DOCTOR’S DEGREE

Students with exeeptional scholastic
ability may pursue a doctorate in civil
engineering. Majors are offered in struc-
tural matertals and engineering, envivon-
micntal engineering, walter resources and
hydraulic engineering. construction pro-
Ject management. highway materials and
engineering, and geotechnical and geo-
environmental engineering. The doctor-
ate in civil engineering is also offered
with a major In transportation planning
and engineering: information on this pro-
gram 15 described in the section of this
catalog on Transportation.

An applicant for a doctorate n civil
engineering must hold a master™s degree
m civil engineering. Applicants with
degrees in other fields may be admitted
with deficiencies as evaluaied by a
departmental graduate adviser and upon
approval of the department head.

All doctoral students must complete a
minimum of 90 units of work beyond the
bachelor’s degree. Minimum require-
ments of formal coursework (not includ-
g guided readings, seminars, projecis,
ar theses) are 48 units beyond the bache-
lor's degree or 24 units beyond the mas-
ter's degree. Generally. at least 12 units
of forial coursework must be completed
at Polytechnic. Ph.D. students must
select 2 major ficld and two minor fields
in consuitation with the advisers. Each
minor consists of 9 to 15 units of
approved courscs.

To gualify as Ph.D. candidates, stu-
dents must pass a written and oral quali-
fying cxamination on the majer ard one
minor. The oral cxamination may be
waived in exceptional cases by the
department head upon the recommenda-
tion of the examining committee,
Generally. students take the gualifying
examination within their first vear of full
tinte course work beyond the M.S.
degree. Studenis are allowed a maxi-
mum of 3 attempts to pass the qualifying
SR

Students must submit and orally
detend dissertation proposals within one
semester after the initial registration for
dissertazion units or before going beyond
9 disscrtation vnits. Registration for a
total of 30 units of dissenation research
1s required.  Registration should be con-
tinuous until the dissertation has been
completed and accepted.

UNDERGRADUATE

COURSES

CE 153 Measurements in Civil
Enginecring Priif2

Overview of surveying and mapping.
Fundamental technigues in distance
measuring, leveling, angle and direction
measurements, Cross section leveling.
Errors and corrections. Area and volume
calculations. Traverse and route surveys.
Curve location and layout. Topographic
and mapping surveys. Photogrammetry.
GIS and remote sensing. Applications of
surveying: leveling and road layout;
land. boundary and controi surveys.
Reports and other presentations based on
laboratory experimentation.

CE 202 Mechanics of Materials
3:0:3

Basic principles of stresses and strains of
members subjected to direct foree, tor-
sion and bending. Deflections of beamns.
Statically determinate and indeterminate
problems. Column stability. Prerequi-
site: ME 111,

CE 215 Computer Techniques in
Civil Engineering i s:2

Use of a high level computer language,
numerical methods, and computer tech-
niques to solve engineering problems:
emphasis on modeling civil engineering
systems for computer solution, selection
of appropriate numericu} technique.
development and use of civil engineering
programs, and interpretation of compuier
results. Prerequisite: CS 200, Corequi-
sire: MA 108

CE 223 Fluid Mechanics 2/ /43

Fluid properties. Hydrostatics. Con-
tinuity, energy and momentum eqgua-
tions. [aminar and turbuient flow,



Similitude and dimensional analysis.
Incompressible fiow in closed pipes.
Laboratory work parallels and supple-
ments lectures. Prerequisite: ME 111
CE 232 Soil Mechanics 2:3:3
Geological soil-forming processes and
phystcal and mechanical properties of
soils. Plasticity, capillerity. permeabili-
ty, stress distribution in soil masses, con-
solidauon theory, setdement of siruc-
tures. Laboratory studies of physical and
mechanical properties of soils. Pre-
requisites: CE 223 and CE 202,

CE 252 Reinforced Concrete
Structures 3:0:3
Fundamentals of analysis and design of
reinforced concrete beams, columns,
slabs. Prerequisite: CE 322,

CE 307 Construction Materials 2:3. 3

Material propertics and behavior.
Environmental impact and concerns.
Structure, physical and mechanical prop-
erties of construction materials such as:
timber, aggregates, asphalt, conerete,
metals and alloys, plastics, masonry and
mortar. Relationship between micro-
structure and behavior. Asphalt and con-
crete mixture design. performance and
detertoration. Plastics and geosynthetics.
Reclaimed materials and recycling of
waste products in civil engineering
applications. Materials related to envi-
ronmental hazards. Experimental inves-
tigation of mechanical and physical
properties of selected construction mate-
nals.

CE 317 Foundations 2:3:3
Site explorations and soil sainpling;
planning boring programs and interpreta-
tion of boring logs. Bearing capacities
and footings and mats for granular soils
and clays. Settlement of structures.
Lateral earth pressure and proportions of
retaining walls. Pile foundations,
Prerequisite; CE 232 and Co-Prerequi-
site: CE 252,

CE 322 Analysis of Structures [
3:0:3

Analysis of statically determinate beams,
frames and trusses. Dellection caleula-

tions using energy methods. Analysis of
indeterminate structures using superposi-
tion. Determinate and indeterminaie
influence lines. Slope detlection. Pre-
regnisite: CE 202,

CE 323 Analysis of Structures II
$:0:3

Analysis of statically indeterminate lin-
ear frames by moment distribution.
Matrix analysis of structures using force
and stiffness methods. Computer appli-
cutions. Prerequisite: CE 322,
CE 331 Steel Structures 2:3:3
Design of steel beams and girders, ten-
ston members, columns.  Bolted, riveted
and welded connections.  Prereqguisife:
CE 322,

CE 332 Design of Structural
Systems 2:3:3
Comprehensive design integrating site
planning, cavironmental, geotechnical
and structural engincering, specifica-
tions. estimating construction and sched-
uling activities including a project report,
Lectures, workshop sessions and final
project presentation simulating nlti-
disciplinary design office experience.
Prevequisites: CE 323, CE 232, CE 317
and CE 331,

CE 335 Project Management for
Construction 3:0:3

The participants. processes and tech-
iigues required @ maintain the life cycle
ot a construction project. Planning of
construction operations, including cost
estimating and economic evaluation of
alternatives. Analysis of the construe-
tion bid process. contracting, and related
issues on cthics in project engineering.
Productivity, safety and quality on the
constructed project. Time scheduling of
the project. including CPM and PERT.
Trends in computer analysis of project
information. Prereguisite: Senior
Status.

CE 336 Timber and Masonry
Structures 3:0:3
Properties and classification of structural
lumber. Design of timber connectors.
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Design and crection of residential and
industrial timber buildings. Beams,
frames, columns and trusses of sawn
lumber and glued-laminated construc-
tion. Manufacture and properties of con-
crete masonry units,  Properties of mor-
tar and grout. Design and construction
of load-beuring reinforeced and unrein-
forced masonry structural elements.
Prereguisite: CE 252, CE 322, CE 331,

CE 340 Water Resources and
Hydraulic Engineering 3:0:3
Fluid Mecasurements. Hydrologic tech-
niques. Surface water and ground water
supplies. Open channel flow., Water
transmission and distribution.  Waste-
water and storm water drainage.
Development of water resources pro-
jects. Prerequisite: CE 223,

CE 341 Environmental Engineering I
2:3:4

Water and wastewater quantities.  Water
quality., Water and wastewater treat-
ment, stream assunilation, public health
and environmental problems. Labora-
tory analyses ol water and wastewaler
samples, treatment process tests, Pre-

reguisites: CE 223 und CF 340.

CE 342 Environmental
Engineering LI 2:3:3
Integrated lecture and design periods
covering water distribution systems,
water filtration units and principal com-
ponents of wastewater treatment plants
for small communitics. [ntroduction to
air guality and solid waste problems.
Prerequisites: CE 340 and CE 341,

CE 345 Hydraulic Engineering 3:0:3

Pumping systems, hydroelectric devel-
opments, nonuniform flow in open chan-
nels. Overflow, siphon and shaft spill-
ways. Flow meters for open and closed
conduits. Prerequisite: CE 223,

CE 351 Highway and Transportation
Engineering 2:3:3

Fundamentals of highway and trans-
portation enginecring including land,
urban, air and water ransporiation.
Geometric desipn, capacity mniersection
design, drainage, economic analysis and
finance, rigid and {flexible pavements,
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velocity profile and performance, evalu-
ation, future developments. Prerequisite:
CE {33

CE 352 Traffic Engineering  3:0:3
Deveclopment and use of traftic engineer-
ing technigues to aid in planning, func-
tional design and control of highway and
street systems,  Traffie studies, accident
analysis, capacity analysis, sign and
coordination. ete. Practical applications.
Prevequisite: Junior statis.

CE 353 CAD in Civil Engineering
2:3:3

Thorough exposure to architectural CAD
mn civil engineering design. Funda-
mentals of CAD. ity uses, and types of
CAD equipment and software. Principles
of transformations, geometric madelling
and drafting. Interactive compuier graph-
ics. 3-D modelling, and eftect of color.
Application of CAD 1o engineering
analysis. Incorporation of CAD in pro-
ject data management. Laboratory
assignments to reflect coursework.
Prerequisites: EG 102, C8 200 and
Serior status.

CE 391-392 Bachelor’s Thesis in
Civil Engineering edelt 2 credits

Ornginal rescarch. design or plan for an
approved engineering project. Thesis
gives students the opportunity to apply
knowledge and waining gained in cours-
es by approaching and successfully solv-
ing comprehensive problems. Confer-
cnces held regularly with an appointed
member of the faculty. Thesis registra-
tion required cach semester. Students
must register for thesis until completed.
Prereguisite: Senior status.

CE 396 Civil or Environmental
Engineering Internship 2:0:2
Supervised, creative civil or environ-
mental engineering work of at least two
months’ performance judged on the
basis of written and oral reports present-
ed to industrial and faculty supervisors.
Regular laculty visitations and confer-
ences arranged during internships. Open
to students who have completed their
junior year and have deparumental
approval prior to beginning the intern-
ship experience.  Prerequisite: Deparr-
ment Head's approved.
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CE 398 Project in Civil or
Environmental Engineering
2 or 3 credits as arranged

Solution o civit or environmental engi-
neering problemn or detailed study of an
advunced arca of civil engineering under
close supervision of an adviser. Before
undertaking the project. interested stu-
dents must submit a detailed written pro-
posal of the problem they intend to
invesligate o the course director, along
with the number of credits for which
they wish to register. Results of the pro-
ject must be submitted to the Depastment
as a formal report.

GRADUATE COURSES

UNCLASSIFIED

CE 598-599 Special Topics in Civil
Engineering 2/4:0:3

Specialized current topics of interest of

an interdisciplinary nature, Qffered at
irregular intervals, Advance announce-
ments include course description and
prerequisites,

CE 780 Analysis of Uncertainty in
Civil Engineering 23

Brief review of basic concepts including
problem wentification, defimtions of sta-
tistical parameters and principlies of
probability. Applications utilizing tech-
nigues of frequency distribution, regres-
ston and correlation, time scries analysis,
significance testing, elementary decision
theory. sensitivity and nisk analysis, reli-
ability assessments. All topics emphasize
applications to civil engineering practice
and rescarch, and include problem solv-
ing in such areas as hydrofogy, struce-
tures, geotechnical, transportation and
environmental engineering. Student spe-
cialty areas will be considered in sclee-
tion of problems for study.

CE 781 Analysis of Public Works
200003

Methads for the wenttfication. formula-
tion. preliminary appraisal. and detailed
analysis of individual projects and sys-
tems of civil engincering projects.

Different approaches appropriate for
governinent agencics, public utilities,
industrial lirms, and private entrepre-
neurs. Plunning considers projects that
satisfy single and multiple purposes and
objectives, meet local and regional needs
and take advantage of oppostunities for
development. Financtal and economic
analyses, including sensitivity and risk
analysis. Mathematical models for evalu-
ation of alternatives and optintization.
Impacts of projects: environmental,
sacial, regionat cconomic growth. legal
and institutional, and public involve-
ment. Also listed under MG 830.

CE. 790 Fire Protection Engineering
2003

Overview of [ire problems in the United
States. Statistics. trends and fire experi-
ences of interest to engineers. Chemistry
and physics of fire phenomena, includ-
Ing ignition. Hammabiiity. heat transfer,
products of combustion and modes of
fire prowth and extension. Properties and
behavior of materials at clevated temper-
atures. PCT{()TITIHI'IL‘L‘ of structures
exposed to tire and fallure mode analy-
sis. Laboratory and full-scale testing of
construction materials. components,
assemblies and structures. Building
codes, fire codes and standards.
Measures for fire protection: detection,
alarm and ¢ommunication sysiems and
systems for fire suppression and smoke
control.

CE 791 Infrastructure Systems
Analysis 203

Methodologies and procedures for
macro-fevel analysis of engineered infra-
structure systems. Introduction o coni-
puter-based techbniques for optimization
of design. operation and maintenance of
infrastructure subsystems. Demogriphic,
system loading and capacity analyses for
water distribution, wastewater collection
and disposal. solid wastes coltection.
street sweeping, snow renoval and other
municipal service systems. Infrastructure
financing and capital budget process.
Life cycle and benefit-cost analyses
applied to Infrastructure rencwal.
Prereguisite: CE 215 or equivalent.



STRUCTURAL MATERIALS
AND ENGINEERING

Prerequisites for all courses: MA 168,
CE 323

CE 601 Theory of Structural
Analysis and Design 204:0:3
Theories of structural analysis and its
relationship to design. Classical structur-
al mechanics, matrix procedures and
numerical methods of solution. Analysis
of statically indeterminaic beams,
frames, and trusses using force and dis-
placement methods. Emphasis on elastic
supports, movement of supports and
temperature cffects. Prerequisite: CE
323.

CE 603-604 Special Topics in
Structural Analysis I, I1 2503
Specialized current topics of interest
offered at irregular intervals by advance
anncuncement. Graduate advisers may
approve repeated registration for ditfer-

ent topics. Prerequisite. Approval of

Adviser

CE 605 Plate and Shell Sfrucfures
2k 3

Analysis of piate and shell structures
with particular emphasis on civil engi-
neering applications of shells. Analysis
of plates by finite difterences. Mem-
brane solution of sheils of revolution,
cylinders, elliptic and hyperbolic parubo-
loids. Asymptotic selution for symmetri-
cally loaded shells of revolution. Folded
plates. Prerequisite: Approval of Adviser

CE 606 Bridge Engineering 2°/:0:3

Types of bridges. Geometric design of
bridges. Construction materials. Con-
struction techniques. Simplified bridge
analysis. Special problems in the design
of steel and reinforced concrete bridges.
Bridge maintenance techniques. Bridge
inspection policy. Bridge rehabilitation
procedures. Bridge management sys-
tems. Effects of wind and earthquakes on
long-span bridges. Prerequisites: CE
252, 323, 331

CE 609 Computer Methods of
Structural Analysis 20003

Basic concepts of matrix methods in
structural analysis. The direct stiffness

method applied to trusses and frames.
Force and displacement transformations.
Complete solutions of structural prob-
lems by chain matrix operations.
Assemblage of stiffness and flexibility
matrices of an entire structure. Computer
program development for structural ana-
lysis. with particular emphasis on the di-
rect stitthess method. Prerequisite: CE

601,

CE 611 Limit Analysis of
Structures 200003
Plastic analysis ol shafts, beams and
trames. Failure mechanisms and collapse
ivads. Upper- and lower-bound theo-
rems. Cyclie loading and shakedown
problems. Optimization, minimum
weight design. Yield conditions and tlow
rules. Limit loads of plates. Co/Pre-
requisite: CE 601,

CE 613 Stability of Structures
2'/.:0:3

Stability concepts, Investigation of buck-
ling of structural configurations com-
posed of beams, plates, rings. and shells.
Effects of tnitial geometric imperfec-
tions, load cccentricitics, and inelastic
behavior. Application of energy methods
and numerieal techniques. Prereguisite:
CE 601

CE 614 Steel Structures 2003
Compression members; elastic and
inclastic buckling of columns and plates.
Beams: laterally supported. Torsion of
open and closed seclions. Warping.
Lateral torsional buckling of beams.
Biaxial bending. Plate girders: stability
of webs and flanges. Combined bending
and axial load, instability analysis.
Design of rigid and semirigid mecha-
nismis of continuous beams and rigid
fraies. Elastic/plastic design cniteria.
Prereguisite: CE 331 or equivalent.

CE 616 Finite Element Mcthods
20 3

Derivation of element stiffness matnces.
Construction of general stiffness matri-
ces in global coordinates. Application to
probleins in plane stress, plane strain,
plates. and shells under various loads.
Emphasis on computer applications.
Co/Prerequisite: CL 6{)9.
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CE 617 Introduction to Modern
Concepts of Structural Safety
24:0:3

Introduction to modern ¢concepts of
structural safety limit states designs
based on reliability analysis. Design
cade formats. Risk analysis. Semi-proba-
hilis Sofety index analysis. Code opti-
mization. Single load stochastic models;
extreme value and helding time analysis.
Combined load analysis: scalars, vectors.
Basic system reliability. Condiional
analysis, modeling errors and engineer-
ing judgment. Prereguisite: CE 780,

CE 621 Advanced Mechanics of
Materials 23

Unsynuetrical bending of elastic bars,
shear center for members of thin-walled
open cross section, eurved beams, beams
on elastic foundations, membrane and
bending stresses i shells. Preguisite:
Approval of Adviser

.

CE 625 Structural Dynantics 2'/.:0:3

Dynamic response of single degree of
freedom systems. Theory of vibration of
{initc degree of freedom systems.
Influence coefticient method. Analytical
and nuinerical solution of dynamic
response problems. Nonlinear analysis
ot single degree of freedom system.
Emphasis on computer analysis of large
complex systems. Prereguisite: CE 609,
Also listed under ME 741.

CE 626 Applied Structural
Dynamics

Review ol classical structural dynamics.
Introduction to lincar random vibrations.
Power spectra, auto and cross-correlation
tunctions. Wind loads, galloping. flutter,
buffeting, vortex shedding. Response of
civil engineering structures to wind
effects. Seismic loads. Linear and non-
linear response specira. Ductility.
Simplified seismic analysis and design
of structures. Prerequisite: CL 623

CE 632 Piping System Analysis
and Design 2/:0:3

Use of displacement energy, comple-

mentary energy and thermoplastic recip-
rocal theorem in solution of problems of
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plane bending of rings. frames and pip-
ing; threc-dimensional analysis of piping
systems: computational metbods of
analvsis using conpcepts of elastic center;
bending of bimetals and lavered ele-
ments. Prereguisite: CE 601 or equiva-
lent.

CE 641 Reinforced Concrete
Structures 2/:0:3
Ulumate strength design of reinforced
conciete members. Biaxiat bending and
stender effeets of reinforced concrete
columms, Limit design, redistribution of
moments. Design of slabs using vield
line theory. Deep beams and shear walls.
Analysts and design for torsion.
Prerequisite: CE 2352 and Co/Prerequi-
site: CE 601

CE 643 Prestressed Concrete
240003

Principles and materials for prestressed
concrete. Flexural strength of pre:
stressed members. Design of preten-
sioned and post-tensioned beams,
columns, and slabs. Eftect of shon-term
and long-term deformations.  Analysis
and design of prestressed concrete strue-
wres. Preveguisite: CE 641,

CE 645 Fracture Mechanics-
Modelling and Design 20:0:3
Fracture mechanics combines solid
mechanies and matenals sclence in order
o study and design against the fracture
of cngineering materials in serviee,
Applications include the study of shear
banding in soils, pressure vessel and
pipeline farlures, cracks in concrete and
steel structures, fracture of rails, fatigue
fatlure of machine compoenents, and the
design of advanced fracture resistant
materials. This course will emphasize
the modelling of fracture processes and
the use of fracture mechanics in engi-
neering design. Prervequisiie: Approval
of Adviser. Also listed under ME 735,
MT 645

WATER RESOURCES
ENGINEERING

Prerequisite for all courses: MA 108,
CE 223
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CE 712 Water Resources Projects
20:0:3
Feasibility-level planning and design
studies for water resources projects,
including water conveyance works: con-
crete dams and associated waterways;
pumping stations; hydroclectric, uriga-
tion, navigation, and flood mitigation
projects. Subjects considered include
layouts. dimensions and capacity of
facilities, hydrawlic and structural forees,
and stability analysis.  Co/Prereguisite!

CE 340 or CE 715, or upproval of

Adviser

CE 715 Open Channel Hydraulics
20003

Theory and computations for uniform
tflow, gradually varied (tow. rapidly var-
ied flow, unsteady flow in prismatic and
non-prismaiic chaonnels.

CE 716 Applied Hydraulics 2//:0:3
Similarity. dimensional analysis and
modeling techniques as applied to
hydraulic systems. Pumping systems
including hyvdraulic transients and flow
of arr. higuds, sludge, Cavitation.
Co/Prerveguisite: CE 340 or CE 715,

CE 722 Hydroelogy 25003
Hydrologic cvele. Meteorological con-
siderations. Analyses of precipitation.
runoff, unit hydrographs. flood routing
and reservoir storage. Principles of
groundwater hydrology. Introduction to
frequency analysis of tleods and

droughts.  Prereguisite: Approval of

Adlviser

CE 723 Groundwater Hydrology and
Pollution 22003

Charactenstics of confined and

unconfined flow of water through porous
media; groundwater and well bydraulics;
quality of ground water: environmental
mnfluences: groundwater pollubon: man-
agement aspects of groundwater: and
groundwater modelling.  Prereguisite:
CE 340 or Approval of Adviser

CE 724 Advanced Groundwater
Hydrology and Pollution 200:3

Mass and heat transpodt in porous media.
Unsaturated flow and transport.
Numerical solutions of governing equa-

tions. Stochastic analysis. Groundwater
quality monitoring and simulation.
Dispersive mixing, decay, adsorption,
retardation. Seil microbiclogy. Soil and
groundwater monitoring. Control of sub-
surface pollution and treatiment technolo-
gics, Case studies, Prevequisite CE 723
ar equivalens.

CE 725 Water Resources
Mathematical Modeling 200003
Studies ot hydrauhic, hydrologic, water
quality and systeins models as applied to
nivers and streams, cmbayments. estuar-
ies and basins. Review of basic equa-
tons of flow applicable o these models.
Ap-propriate modeling technigues using
compuier-based solutions reviewed with
emphasis on time-varying boundary con-
ditions and problems of calibration and
verification. One, two and three-dimen-
sional models considered. Stormwater
models and water resouree sysiems mo-
deiing. Prerequiisite: Course in computer
programming and Co-Prereguisite: CE
715

CE 726 Computer Applications in
Water Resources 2/:0:3

Applications of commercial sottware in
waler resources planning and design.
Class mects in a computer classroom and
hands-on cxperience is oftered. Exam-
ples include analysis of flood hydro-
graphs, open channel tlow, river hydrau-
fics, pipe networks, watershed hydrolo-
gy, storm water management, and

groundwater flow and transpori.
Frerequisite: CE 340,
CE 727 Urban Hydrology 2/00:3

Urban climate. Raintall; [IDF methods,
spatial variahility, design hyetographs.
Hydrologic routing. Hydraulic routing.
Urban water guality. Prohabilistic mod-
eling. Use of computer modeis. Pre-
requisite: CE 722 or equeivaleni.

CE 728 Optimization Methods in
Water Resources 24003

Advanced theory of mathematical pro-
gramming and optimal control with
applications i planning and operation of
waler resource systems. Prereguisite:
CFE 722 or equivalent,



CE 735-736 Special Topics in
Water Resources snd Hydraulic
Engineering I, 11 2i:0:3

Topics in water resources and hydraulic
engineering such as hydroeconomic
maodels; finite difference and finite efe-
ment models: synthetic hydrology: con-
Junctive use of surface water and ground
water, desalinized and recycled water;
thermohydrologic and hydrometeoro-
logical problems: flushing of estuarics;
hydrodynamics of oil pollution. sludge
dumping, and sediment movement; envi-
ronmental design of hydrauhic structures,
problems of macro projects.  Preregui-
site. Approval of Adviser

ENVIRONMENTAL
ENGINEERING

CE 737 Environmental Chemistry
and Microbiology I £:2:3

Introduction to the chemistry and micro-
bivlogy of polluted and natural waters,
including applications of principles
developed.

CE 739 Environmental Chemistry
and Microbiology 1 1:2:3

Advanced topics in chemistry and
microbiology of polluted and natural
wastewaler lrealment.

CE 742 Water and Wastewater
Treatment T 20:0:3

Physical, chemical and biological princi-
ples invelved in process design and
treatment ol water and wastewater,
Topics include acration. fiitration, soft-
ening. chemical treatment, cosgulation,
{floccuiation. desalination, laste and odor
contrel. Co-Prerequisite: CE737.

CE 743 Water and Wastewater
Treatment 11 23

Continuation of CE 742. Topics include
sedimentation. adsorption, acrobic and
anacrobic biological treatment, sludpe
treatment and disposal. Ce-Prereguisite:
CE 739

CE 745 Water and Wastewater

Treatment Laboratory 1:2:3

Laboratory processes i water and

wastewater engineering, dealing with
physical. chemical and biological meth-
ads and principles. Processes include
disinfection. softeming. sedimentation,
oxyegen transter, coagutation, adsorption,
filtration, acrobic and anacrobic biologi-
cal treatment systems. Warburg analysis
of waste. Co-Prerequisite: CE 743

CFE 746 Industrial Waste Treatment
203

Sources ol industrial wastewaters and
their treatability by physical. chemical
and biological processes. Problems and
solutions involved in combining munici-
pitl and industrial waste treatment,
Status ol government regulations
iimposed on industries in prevention of
water pollution.

CE 747 Analysis of Stream and
Estuary Pollution 203

Dispersat and decay of contaminants
introduced into lakes, streams, estuaries.
oceans.  Ellccts of pollutants on chemi-
cal guality and ccology of receiving
waters.

CE 748 Sanitary Engincering
Design {:2:3

Design of water supply and wastewater
treatment systems. Topics of special
interest. Co-Prereguisite: CE 743,

CE 751 Environmental Health
Engineering 20003

Theory, methodology and instrumenta-
tion associated with environmental
health. Topics include epidemioiogy,
[ood vectors, radiation, pest control,
heating, ventilution. noise, illumination,
hazards ol home and community envi-
ronment. other subjects which affect
public health,

CE 752 Air Pollution 2003
Causes and effects of air pellution.
Methods of sampling.  [nterpretation of
data. Meteorological aspeets. Methods
ol air pollution control.

CE 753 Hazardous/Toxic Waste
Management 24003

Methods in the management of haz-
ardousftoxic waste sites. Topics covered
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include health and safety, legal aspects,
contamination of the environment, treat-
nent processes, wxicology and risk
assessment.

CE 758 Air Pollution Engineering
Control 200403

Pollutant emissions controd: analysis of
podlutant properties, concentrations and
boundary conditions; absorptive. and re-
active recovery processes for moving
and stalionary sources: formation and
removal of pascous oxides (NO, S0,
CO. ctey and of acrosols and other par-
ticulates.  Prereguisite: Apprenval of
Acviser. Also listed under CH 752,

CE 767 Environmental Impact
Evaluation 205003

An examination of legal and technical
requircments in the preparation of envi-
ronmental impact evaluations. Con-
siderations include: legat and technical
requirements. the procedure and the
interdisciplinary nature of the analysis,
Topics include overall iinpact evalua-
tion. problem definition, quantification
of impact, methods used in analysis,
field evaluations, mitigations, hearing
procedures and management, Practical
examples and case studies are used.

CE 770 Solid Waste Management
24:0:3

Engineering aspects of solid waste col-
lection, transport and disposal, including
incineration. sanitary landfill, compost-
mg. recovery and reutilization, economic
evaluation of fuctors affecting sclection
of disposal methods.

CE 771-772 Special Topics in
Environmental Engineering I, 11
2if00:3

Current topics including nitrification in
natural and treated waters, hazardous
and Wxic wastes, organic removal from
wa-ter supplies, waler reuse. specialized
aspects of biological wastewater treat-
ment, environniental health, solids dis-
posil, and modeling natural waters and
treatmenl systems. Prereguisite: Appro-
verl of Adviser
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GEOTECHNICAL AND
GEO-ENVIRONMENTAL
ENGINEERING

Prerequisites for all courses: MA 108,
CE 232, CE 317

CE 849 Environmental
Geotechnelogy 240003
Chemical phase transfer. Acids and
bases in soils. Chemical reactions in
soils. Identification, clay mineralogy.
Hydraulic conductivity, diffusion and
unsaturated flow. Well hydraulics.
Contaminant transport.  Flow potentials.
Scepage barriers. Bioremediation.
Prerequisite; CE 223

CE 350 Ground Improvement
24:0:3

Classification of availabie technologies.
Performance criteria. Physical and
chemical soil behavior: testing and
design paramcters. Reinforced seil
retaining systems; metal reinforcement
and geotextiles. Chemical, thermal and
physical ground treatment. Densifica-
tion by vibro/dynamic ground replace-
ment. Soil nailing and ground anchors.
Design methods. Case histories. Envi-
ronntental applications; seepage barriers,
remediation. New trends in ground
improvement.

CE 851 Stress-Strain Behavior and
Seepage 244:0:3

Conjugate stress relationships in infinite
slopes in granular and cohesive solils.
Studies of classical works of Rankine,
Coulomb, Kerisel and others for deter-
mining pressure distributions on rigid
structures retaning soil masses. Effects
of ground water secpage, surcharge load-
ing. Analysis and design of rigid-type
retaining structures and sheet piles. Soil
reinforcement applications for retaming
structures.

CE 861 Shear Strength of Soils and
Limit Analysis 27:0:3

Index propertics of soils. Stress distribu-
tion 1 homogeneous and tayered clastic
haif-spuce due to surface loading.
Permeability, capillarity, absorption and
soil-water tension. Flow networks.
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Theory of wells and use of well data in
field mecasurementi of permeability.
Consolidation of soils. Strength of soils.

CE 862 Physical and Chemical Soil
Behavior 24:0:3

Strength of soils, laboratory tests, effec-
tive strength paramelers, total and effec-
tive stress paths.  Applications of sotl
strength in stabifity analysis of embank-
ments. Critical state soil mechanics,
constitutive relations for soils. Prerequi-
site: CE 861,

CE 863 Experimental Soil
Mechanics 5:2:3
Critical evaluation of standard testing
procedurcs for wdentification and classifi-
cation tests. Detailed examinations of
pernicability, capillarity and seepage
phenomena using seil samples and elec-
tric analogs. One-dimensional consoli-
dution test. ‘Treatment of shear strength
and the static triaxial compression test
and its several variations. Spectal tests.
Prereqguisite: CE 861,

CE 871 Foundation Engineering
20/:0:3

Sotl sampling and cxploration proce-
dures. Analytical procedures for deter-
mining bearing capacity as a tunction of
stability and settlements. Plate-loading
test shallow footing design.  Analysis
and design of mat footings. Design of
deep foundations; piles, piers and cais-
s0ns.

CE 881-882 Special Topics in
Geotechnical Engineering &
Pavement Technology I, 1T 200003
Current topics of interest such as theoret-
ical determination of pile capacities.
sheet ptle bulkheads and trench prob-
lems, stress on tunnels, theoretical
approaches to soil stability and settle-
ment, soil reinforcement applications,
pavement performance and rehabilita-
tion. pavement management systems,
pavement improventent techniques,
pavement performance evaluation, recy-
cling technologies, pavement on sensi-
tive soils. Prerequisite: CE 851, CE
&1, CE 871 or CE 797 depending on
subject areq.

CE 892 Soil Dynamics and
Earthquake Engineering 24:0:3
Single- and multi-degrees of freedom
systems. Wave propagation in homoge-
neous and Tayered haif-spaces. Behavior
of dynamically loaded soils. Basic con-
cepts of seismology: earthquake distribu-
tion. type, magnitude, intensity. encrgy
and seismic regionalization. Response
spectrum.  Effect of earthquakes on soil
and response of structures to earthquakes
as influenced by soil formation. Design
of dynamically loaded foundations and
earth structures. The liquefaction prob-
lem. Prerequiisite: CE 861.

CE 893 Rock Mechanics and
Underground Structures 24:0:3
Intact rock and rock mass description
and engineering propertics; static
ground-structure interaction, stability
and wedge analysis, underground struc-
tures in rock and soft soil.

CE 895 Performance Monitoring and
In-Situ Testing 27::0:3

Introduction to seil and rock behavior.
The “observational”™ method. Geotech-
nical instrumentation: types. applica-
tions. uncertainty. Planning a menitoring
program. Case histories. The need for in-
situ parameters. Penctration testing.
Pressuremeter. Dilatometer. Stepped
blade. Wave based methods {mechanical
and clectromagnetic). Case histories and
controlied laboratory studies. New trends
in monitoring and in-situ testing.

CONSTRUCTION
MANAGEMENT

CE 798-799 Special Topics in
Infrastructure Systems and
Construction 203
Current topics of interest such as
methodologies and procedures for analy-
sts of existing infrastructure systems,
geographic information data and man-
agement systeins, photograminctic and
remote sensing techniques and utiliza-
tion and design of infrastructure facilities
and systems. Intelligent buildings and
other modern constructed works.
Temporary structures for construction
and problems in consiruction engineer-
ing. New approaches in construction
management



CE 82 Project Management 2'/:-0);3

Specific management concepts and tech-
nigucs related to management ol special
projects in research and development,
construction, engincering, and data pro-
cessing. Functional and administrative
structures, coordination of activities,
manpower planning, feasibility analyvses,
negotiations and contracts.  Also listed
under MG 820,

CE 825 Project Management for
Construction 240003

Topics specific to the development and
coordination of large projects, including;
organizational structures, management
functions, pricing and estimating project
costs, bidding and contracting, risk al-
location, scheduling., time and cost con-
trol. labor relations, quality management,
as well as project life cyele activities.
Also listed under MG 825,

CE 826 Construction Cost
Estimating 2003
Estimates, and costs from the viewpoint
of contractor or construction engineer,
details of esumating, emphasis on labor.
material, equipment, overhead costs.
Also listed under MG 826.

CFE 827 Contracts and
Specifications 20003
Principles of contract law as applied 1o
the construction industry: legal problems
in preparing and administering construc-
tion contracts.Also listed under MG
827

CE 828 Project Planning and
Control 2704003
Network planning techniques for project
management and resource atlocation.
Emphasis on PERT. LOB, CPM and
probabilistic gencralized networks.
Heuristic models for multi-project
scheduling and resource leveling.
Network de-velopment, computer adap-
tation, progress reports and project mon-
toring. Prereguisire: knowledge of com-
puter progranuning. Also listed under
MG 810 and IE 620.

CE 329 Construction Qperations
Analysis 20003

Evaluation and model development of
productivity, safety, quality, and materi-
als handing in construction operations.
Principal methods for analysis and pre-
planning of work activities, including the
use of work sampling, guestionnaires,
and surveys. The implementation of
video/timelapse photography in field
studies, and the incorporation of crew
balances. flow diagrams, process charts,
and five-minuce ratings for task measure-
ments. The introduction of task analysis,
including queuing theory, to the model-
ling and analysis of construction opera-
tions, Introduction to construction sinu-
lation. Field implementation and pro-
jects. Prereguisite: degree in civil engi-
neering. or approval of Adviser

CE 830 Information Systems in
Project Management 203

Developnient ol a strong understanding
of contemporary ools for managing the
vast array of information in the project
life cycle.Information handling is
reviewed both from the perspective of
knowledge acquisition and Xnowledge
representation. Information analysis as
qualitative and quantitative. [nter-
pretation of knowledge as deterministic
versus stochastic.[ntroduction to deci-
sion making under risk. The implementa-
tion of spreadsheets, databases and
expert systems as information systems
communication teols for project intor-
mation handling. A review of technolo-
gics such as CAD databases, geographic
information systems, decision support
systems and videogrammetry as tools for
project auto-mation. Prerequisite:
Degree in efvil engineering or approval
of Adviser

CE 831 Engineering for Construction
1: Methods and Technologies 2/.:0:3

Planning, design and equipment for new
construction and for infrastructure reha-
bilitation.  Iingineering fundamentals of
garth moving, soil stabilization. and
compaction. Methods for tunneling
through rock and earh, as well as rock
blasting. Foundation grouting, piles and
pile driving cquipment. Dewatering sys-
tems and puniping equipment.  Factors
attecting the selection of construction
cquipment. Review ol conventional
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construction equipment and trends in
robolics.  Prerequisite:  Degree in civil
enginecring, or approval of Adviser

CL 832 Engincering for Construction
I1: Design 207003

In-depth analysis of design methods for
construction operations.  Earth pressure
analysis and structural analysis. Design
for shect pile walls, cofferdams. under-
pinning systemns, ticback systems, and
pipejacking systems. Details of a dewa-
tering system design. Special studies in
constructability and value engineering.
Prevequisite: CE 831, or permission of
the instructor.

HIGHWAY ENGINEERING

Prerequisites for all courses; MA 108§,

CE 796 Fundamentals of Pavement
Design 2:0:3

Pavement (ypes, design faclors, traffic
load analysis, pavement materials,
stresses in flexible and rigid pavements,
gconomie factors, pavement strategics,
and design of flexible and rigid pave-
ments. Prereguisite: CE 351 Also list-
¢d under TR 722.

CIZ 797 Flexible and Rigid
Pavements 2/::0:3
Advanced course in design and evalua-
tion of flexible and rigid pavements for
highway and airports: system approach,
stochastic process. pavement condition
and performance, advanced traftic load
analysis, subgrade investigation, proper-
ties of subbase, buse, asphaltic, and con-
crete courses. climatie and environmen-
tal effects, design strategies, design of
highways and airport pavements and
pavement cvaluation. Prereguisite: CE
796. Also listed under TR 723.

CE 813 Pavement Materials
Laboratory i:3:3

Practical course on testing of pavement
materials: physical and indicative tests,
sotl classifications, CBR test, tests on
asphalts, Marshall test, Hveem tests,
fatigue testing, application of results in a
design problem.  Prereguisite: CE 796.
Also listed under TR 724.
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CE 814 Advanced Pavement
Technologies 2i000:3
Advanced course on evolstion and inno-
vative recent paving technologies:
AASHO road test, pavement manage-
ment system, concrete block pavements,
paveinent recyeling, scotextiles in pave-
ments, pavement rehabilitations, bitumi-
nous materials. modern materials.
Prerequisites: CE 797, CE 813, Also
lisied under TR 725.

CE 881-882 Special Topics in
Geotechnical Enpineering &
Pavement Technology 1, 11 24003
Current topics of interest such as theoret-
ical determination of pile capacitics.
sheet pile bulkheads and trench prob-
lems. stress on tunnels. theoretical
approaches to soil stability and settle-
ment, soil reinforcement applications,
pavement pcrformance and rehabilita-
tion, pavement management systems,
pavement improvement techniques,
pavement performance evaluation, recy-
cling technologies, pavement on sensi-
tive soils. Prereguisite: CE 851, CE
&1, CE 871 or CE 797 depending on
subfect arec.

TRANSPORTATION

CE 8064 Travel Demand Forecasting
2003

Theory and appiication of wravel fore-
casting methods to predict the amount
and nature of travel in transportation sys-
iems. Also listed under TR 601.
CE 805 Traffic Enginecring I /:3:3
First course in a two-semesicr seqoence
covering the basic aspects of traffic en-
gincering. Driver, roadway, vehicle, and
raffic streain characteristies, and their
mtluence on operations. controls and de-
sign. Traftic studies and data analysis;
volumne, speed, delay. density, accidents,
ete. Concepts of truftic capacity and
level of service analysis. Capacity and
fevel of service analysis of linited access
facilities: freeways. freeway compo-
nents, two-lane rural bighways, multi-
fane highways. Laboratories emphasize
the use of spreadsheets in data analysis
and the use of computer packages for
capacity and level of service analysis.
Also listed under TR 701.
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CE 807 Traffic Engineering I1 7:3:3

Second course in a two-semesier se-
quence covering the basics of traffic en-
gincering. Traffic control, operations,
and management.Characteristics of
signs, signals, and markings. The
“Manuai on Umform Traftic Control
Devices™ and its use.Intersection con-
trot.Signal systems and coordination.
Pretimed and actuated control.Design of
street hardware, Tratfic flow regulations
ard their implantation. Intersection and
arterial analysis. Prerequisite: CE 803 or
Instructor's Permission. Also listed
under TR 702.

CE 808 Computer Applications for
Transportation Planning 290:0:3

This course covers the practical use of
computers for urban transpenation plan-
ning with a major focus on the tradition-
al transportation planning process {Trip
Generanon, Trip Distribution, Modal
Split, Trip Assignmenty.  The emphasis
will be on the use of the TRANPLAN
package a comprehensive transportation
planning software for Highway and
Public Transit Systems. Other areas of
application will include Spreadsheets
(Quatiro Pro). SPSS and MAPINEQ for
data analysis. Also listed under TR 606.
Fre-requisite/Co-requisite: CE S04

CE 812 Transportation Economics
and Finance 2003

Basic principles of present worth, single
payment and uniform series, sinking
tunds, annuatized costs.Differences in
the public and private sectors of trans-
portation: profit, depreciation, return of
cupital. Benefit-cosl analysis.Rate of re-
turn.Bond issues. Formulition and use of
unit costs in highways, transit, and other
modes History of financing of road sys-
tems, transit, and trucking. Privatization.
Balance sheets, financial control, cash
flow Preparing a private venture busi-
ness plan. Also listed under TR 750

CE 821 Design of Traffic Facilities
200003

Functional and preliminary design prin-
ciples and analyses for freeways and
arterials. Interchange design for freeway
factlities and design of at-grade intersec-
tions, using principles of channelization.
Design of parking garages and parking
fcts. Also listed under TR 7140,

CE 833 Introduction to
Transportation Analysis 23
Introduction to the analysis of data in
transpontation problems. Basic statistics
s covered: means. variances. his-
tograms, applications of normal. 1. and
chi square distributions, statistical tests,
and sampling procedures: applications
transportation data collection. such as
spol speed siudies. Travel ime and delay
studies, and ohservance studies,  Basic
concepts m probahility are introduced:
probability of events, random variables.
with applications to transportation dect-
sion-making problems. Discussion of
other types of traftic studics. including
parking studies, O-D studies. aceident
studies. Also listed under TR 600.

CE 834 Urban Transportation
Planning and Congestion
Management 27003
This course covers the theory and prac-
tice of Urban Transportation Planning
with a major focus on the methods and
techniques for alleviating traffic conges-
tion. through transportation system man-
agement and travel dmanand manage-
ment.  Areas of application will include
travel corridors. major activity cenlers.
and residential neighborhoods. This 1s a
“hands on.” “how-to” course. Also listed
under TR 607. Prereguisice: CE 804

CE 835 Computer Applications and
Analyti¢ Techniques in Traffic and
Transportation 200003

Model-building in transpottation by use
of analvae techniques and compuier
tools such as spreadshects, statistical
analysis, and existing transportation and
traffic engineering packages,  Einphasis
in computer applications 15 on personal
compuiers and existing software pack-
ages. Analytic techniques are addressed
on three levels: {1) hasic concepts: {2}
case studies: and {3) review of literature.
Modeling of irip generation. transpora-
tion safety. and other topics by determin-
istic analysts. Sensitvily analysis. Cost-
utility analysis.  Survevs and errors i
surveys.  Transportation packages
including NETSIM, TRANSYT, TRAF,
and Assignment packages. Preregi-
sites: TR 702 or CE 807, Also listed
under TR 703.



CE 836 Transpoertation Werkshop
0:5:3

Comprehensive projects designed to
assure student’s understanding of basic
principles and their applications, draw-
ing on knowledge from the M.S. require-
ments. Typically, two to four design or
evaluation projects are completed, some
of which are group projects. Writien
reports and oral presentations required.
Projects or sub-assignments are based
upon the degree the student i$ pursuing.
Prerequisite: TR 701 or CE 803.
Corequisite: TR 702 or CE 807. Also
listed under TR 629.

CE 837 Public Transportation
27003

Needs tor public transportation in urban
areas. Characteristics of public trans-
portation services: commuter raii, rail
transit, light rail ransit, express and local
buses, commuter paratransit modes, taxi
and other paratransit services. Planning
and operations of transit routes and sys-
temns. Transit service performance mea-
sures. Functional design of transit sta-
tions, park and ride facilities and transit
rights-of-way. Also listed under TR
660.

CE 838 Design of Rail Facilities
2i/:0:3

Design of systems for moving passen-
gers and freight on rails. Roadbeds,
alignment, yard, stations, signal commu-
nications, and protection devices.
Design of light-rail transit facilities.
Also listed under TR 665,

CE 839 Port Planning and Design
2/:0:3

Planning of marine terminal facilitics for
freight and passengers. Harbor and port
capacity analysis. Functional design and
control of ports. U.S. port terminal
needs for containers and bulk freight.
Port operations, Alse listed under TR
672,

CE 840 Planning and Design of
Terminals 29460003

Passenger and freight terminals with
emphasis on system description of these
facilities. Land. marine and air termi-
nals. Methods for determining the levels

ol service for pedestrian flows. TOFC
and truck terminals are also covered.
Also listed under TR 670.

CE 841 Airport Planning and Design
2003

Techniques for forecasting aiv passenger
traffic and aircraft operations at commer-
cial and general aviation fucilities.
Principles and practices for planning and
design of terminal facilities, ground
transportation systems. parking facilitics,
runways and navigationa! aids.  Airport
site selection, configuration and econom-
ics. Also listed under TR 671.

CE 842 Intelligent Vehicle Highway
Svstems (IVHS) 24002

Intelligent Vehicle Highway Systems
(IVHS) arc a topic of much discussion,
and a major thrust in Federal legislation,
This course 1s designated to acquaint the
student with the terminology. issucs. and
state of the art in [VHS activities and to
cause discussions on the nnplications of
IVHS activities. Also listed under TR
704, Prerequisite: Approval of Adviser.

CE 843 Transportation Policy
2ho003

Analysis of the major policies. regula-
tions. and controls established or
nnposed by government at all levels-
federal, state, local- which currently
impact on the transportation indusiry.
{All modes consideredy. Case studies
used extensively. Also listed under
TR 759.

CE 844 Management of Transit
Maintenance and Operations
20003

Management of functional transit sys-
terns aspects, including design and moni-
toring ol maintenance functions to pro-
vide viable vperating fleets and right-of-
way. and management of daily opera-
tions, including scheduling, run-cutting,
dispatching, and street inanagement.
Also listed under TR 760.

CE 845 - CE 846 Selected Topics in
Transportation I, 11 each 2°/::0:3

Periodic presentation of topical materials
of current interest. Topics presented ave:
site development and site mimpact: deci-
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ston-making in transportation; compulter
packages i transportation; transporta-
tion systems safety. Prereguisite:
Approval of Adviser. Also listed under
TR 860-861.

CE 847 Traffic Safety Engineering
2/:0:3

Applications of system-safety engineer-
ing principles (o the driver-vehicie-envi-
ronment system to achieve higher levels
of human safety {reduced accident
occurrence and reduced severities of
mjuries). Proven, practical approaches
are applicd in the removal hazards and
hazardous conditions in every stage of
the highway svstem activity cycle,
including planning, engineering, design,
operation, maintenance. Also listed
under TR 865.

GUIDED READINGS,
SEMINARS, PROJECTS AND
THESES

Note: Students should obtain a copy
of the University’s “Regulations on
Format, Duplication and Publication of
Reports, Theses and Dissertations”
available from the Office of Rescarch
and Graduate Affairs.

CE 901 Guided Readings in Civil

Engineering 3 units

Individual study of selected literature in
civil engineering under guidance of a
faculty adviser. Acceptable writien
repon or successful completion of exam-
ination required. Only one registration
permitted. except with department
head’s approvat.  Prereguisite:  Instruc-
tor's appraval.

CE 903-904 Readings in
Transportation I, IT each 2'/:00:3
Special problems in transportation under
the direct supervision of faculty mem-
bers, Prerequisite: academic adviser's
apprroval. Also listed under TR 901-
902.

CE 952 Seminar in Civil
Engineering ne

Lectures on recent developments in civil

engincering given by representatives
from industry, uther rescarch and cduca-
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tional institutions and Polytechnic gradu-
ale students and faculty.

CFE 954-9535 Transportation
Sentinar I, I HC

Relevant topics in transportation by
guest speikers. Presentations and discus-
sions of on-going rescarch by course
participants and faculty. Prereguisite:
academic adviser’'s approvel. Also listed
under TR 951-952.

CE 957 Master’s Project in
Transportation Planning and
Engineering ewcl 3 units

An independent project leading to a
comprehensive report demonstrating
pro-fessional competence. Reports must
be orally defended and be submitied in
accepiable {unbound) written form.
Preveguisites: degree statns and acade-
mic ad-visor's approval. Also listed
under TR 962.

CE 958 Master’s Internship in
Transportation cach 3 units

Iniernships with relevant transporiation
organizations. leading to report demon-
strating students” professional compe-
tence. Students are examined orally and
reports must be orally defended and be
submitted in acceptable {(unbound} writ-
ten forin. Prereqguisites: degree status
and academic wdviser's approval. Also

listed under TR 963.

CE 939 Master’s Project in
Transportation Management
each 3 units

An dependent project leading to com-
prehensive repord demonstrating protes-
sional competence.Projects must be oral-
Iy defended and be submitted in (un-
bounded) writien lorm. Prerequisites:
degree statis amd academic adviser's
approval. Also listed under TR 966.

CE 996 Project for Degree of Master
of Science 3 units

Analyuical. design or experimental stud-

ies  civil or environmenial engineering
under guidance of a faculty adviser, and
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followmmg Department guidelines.
Written rcport required. Prerequisite:
devree status und project adviser's
apprmn[.

CE 997 Thesis for the Degree of
Master of Science 3 ity

Oripinal investigation or design in the
student’s principal field of study pre-
pared under close supervision of a facul-
ty adviser. Candidates must successfully
defend thesis orally. Registration for a
minimum toial of s1x {6) units required.
Maximum ot 12 units counied toward
degrce. Allowable registration per
semester 3-12 units. Prerequisite:
degree starus and thesis adviser’s
appronad.

CE 998 Project for Degree of
Engineer Fanity
Comprehensive planaing and design of
civil engineering project under guidance
of a faculty adviser. Emphasis on current
technigues. Written report in prescribed
format to be submitted on completion of
project. Oral examinahion on project sub-
ject must be passed. Registration for
minimum total of 12 units required.
Maxmnum of 2 units counted toward
degree. Preferred registration per semces-
ler. 3-6 units: allowable registration 1-12
units with approval of department head.
Prerequisites: degree status aind praoject
adviser’'s approval,

CE 999 Dissertation for Degree of
Daoctor of Philosophy 6 wenits

[ndependent original investigation
demonstrating creativity and scholarship
worthy of publication in recognized
engineering journals. Candidates must
successfully defend their theses orally.
Registration for mimmum of 3G thesis
units required prior to defense.
Registration should be continuous.
Preferred registration per semester. 6
units: allowable registration 'Y--18 units
with approval of department head.
Prerequisites: degree staius, completion
aof qualifving examinations and thesis
adviser's approval.

FACULTY

Han Juran, Professor of Civil
Engineering. Head of Civil and
Environmental Engineering Depactiment,
B.S.C.LE. Technion {Istach; Ph.D..

D .Sc. University of Panis VI, Ecole
National des Ponts et Chaussees.
Geatechnical engineering, soil improve-
ment technologics, geosynthesis engi-
neering. In-sit soil festing

George Bugliarello, Professor of Civil
Engincering: President. Polytechnic
University

Dott. Ing.. University of Padua; M.S..
University of Minnesota: Sc.D.,
Massachusetts Institute of Technology
Bioengineering, fluid mechanics

John C. Falcocchio, P.I.. Protessor of
Transportation;

B.C.E., M.S.. Ph.D.. Polyiechnic
Institute of Brooklyn, Certificate in
Highway Trattic Engieering, Yale
Umversity.

Transportation planning: public
rransportation. treved demand: rraffic
CRYIREErIIE Halsporiation system
evaliation: ransportalion svsiens
managenent

Al¥in 8. Goodman. P.E.. Professor of
Civil Engineerning

B.CE. CONY: M.5.C.E. Columbia
University: Ph.D. New York Umversity
Commprefiensive water resonrees
planning: water suppiy studies;
hvdrologic estinnates; systemy analvsis of
weder resources: groundwater
mathematical models; corjunctive use of
surfece nd growid water

Herbert 5. Levinson. P.IZ.. Research
Professor of Transportation

B.S.C.E. Hinois Instiwte of
Technology: Certificate in Highway
Traffic Engineering, Yaule University,
Traffic operations, traffic engineering
and capacity, highwav engineering,
transporiation policy



William R. McShane, P.E., Professor
of Industrial and Systems Engineering:
Director, Transportation Training and
Rescarch Cenler.

B.LE., Manhattan College: M.S.,

Ph.D., Polytechnic [nstitute of Brooklyn
Traffic engineering, ighway capacity,
expert systems in transpariaiion, PC
applicarions and models, econamics and
Jinanee.

Robert T. Ratay, P.E.. Industry
Professor of Civil Engineering and
Coordinator of Depariment Programs in
Farmingdale., B.S.. M.S.. Ph.D,,
University of Massachusselts
Earthguake and wind Engineering;
structural stabitity: building science;
structural design and construetion prac-
tices

Roger P. Roess, Professor ol
Transponation Ingineering, Dean of
Engineering, and Vice President for
Academic Aftairs

B.S.. M.S., Ph.D., Polytechnic Institute
of Brooklyn

Traffic capaciry and design; traffic
engineering: public transportatio;
ransportaiion eCoRomics

Feng-Bac Lin, P.E. Associate Professor
of Civil Engincering

B.S.CE., M.5. Struct. E. National
Taiwan University; Ph.D. {Structural
Mechanics), Northwestern University.
Constinive modeling of enginecring
materiafs; fractre mechanics: nonlinear
Jfinite element analvsis; design of steel
aiid concrete strictures.

Alan H. Molof, Associale Professor of
Environmental Engincering

B.S.Ch.E. Bucknell University; M.S E.
{Ch.E.) M.S.E. (Sanitary Engincering)
Ph.ID. University of Michigan

Weater and wastewalter treatment
processes; river and stream pollution;
industrial waste rreatment;
hazardous/toxic waste management

Janet K, Yates, Associate Professor of
Civil Enginecring

B.S.C.E., M.5.C.E.. University of
Washington; Ph.[D. Texas A & M
Lniversity

Construction engineering and manage-
ment, construction databases, decision
support capabifities. constructibifine and
international finance, software systeis
Jor project management

Nabil Fares, Assistant Professor of Civil
Engineering

BS.CLE,MSCEL. PhD.,
Massachusetts Institute of Technology
Solidd mechanics: fractire mechanics:
boundary element methods: finire defor-
mtion theory; composite materials,

Dimitrios G. Goulias, Assistant
Professor of Civil Engineering

M.S.C.E.. Universitd Degli Study Della
Calabria, Ttaly: M.S.C L., University of
Michigan: Ph.D., University of Texas,
Austin

Highway engineerisig pavement desigi
performance evaluation: pavement
management; nen-destructive testing

Dong-So0 Kim. Assistant Professor of
Civil Engineering

B.S.C.E. MS.CL Seoul National
LUniversity

Ph.D., University of Tesus. Ausun
Geotechnical engineering, soil dvin-
fex, pevemens materials testing amd evaf-
Hettient

Say Kee Ong, P.E. Assisiant Professor
of Environmental Engineering
B. Eng (M.E.), Univ. of Malaya, M.S.
(Env. Eng} Vanderbilt University Ph.D.
(Env. Eng.) Cornell Untversity
Physical-chemical treatment processeys

Jor water guality conitrol and hazardous

WS FaHa gement. (“(}h‘(”."(' ('II(’!?H".\'N"\'C

Sare and transport of polthinanty in the

subsprface and surface swater: wuaste-
wetter treatient process modeling: ioxic-
ity reduction in wastewdter

Sotiris A, Pagdadis, Assistant Professor
of Civil Engineering

B.S.Eug. (A.8.15). M.S. Iing (E.M.),
Ph.D. (CE) University ol Texas, Austin
Constraction engineering and manage-
ment; artificial intelligence, dutabase
management, CAD; construction opera-
tony and simulation for constructibiliey
review, infrastrictire rehabilitation and
gualiny management; new techiologies

Jor constEReCTion dikomation
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Angelos L. Protopapas, P.E. Assistant
Professor of Civil Engincering

Dipl. Eng. (C.E.), Nationul Technical
University of Athens (Greece): M.S.
{Operations Research & Computer Sob,
University of Athens (Greece);
M.S.C.E.. Ph.I3., Massachusetts Institute
of Technology

Strfuce and groundwater hvdrology and
poellution: water resources svstems;
wrban hvdrofogy: fluid mechanios: irel-
gattient

Theva 8. Thevanayagan. P.E. Assistant
Professor Civil Engineering

B.5. Peradenmiya University (Sri Lankay,
M.S.C.E.. Ph.D. Purdue University.
Geotechitical engineering: esvironmen-
tal geotechnology, numerical modelfing
of seils: physico-chemical behavior of
Soifs: in-sin testing

C-Y John Yoon, Assistant Prolessor of
Civil Engineering

B.S.C.E. M.5.C L., Massachusetts
Institute of Technology: Ph.D..
University of California. Berkeley
Ceomigniter aided structivad analysis and
design; object oriented programining
and dota bave designs for engineering
svstems: fmegration of engineering soft-
ware systems, noi-linear finite element
anedvsiy of farge structtires

Elena V. Prassas, [nstructor in
Transportation Engineering

B.A. State University of New York,
Oneonta; M.S. Polytechnic [nstitute of
New York

Traffic engineering: transit and econon-
ios; Al applicarions; software svstems

Sor transportation applications

Juse M, Ulerio, EIT Instructor of
Transportation Engineering: Special
Assistant 1o the Dean of Engineering
B.5., M.S.. Polytechnic Institute

of New York

Highway engineering: highway capaci-
IV HAnSportation  assignment;  trans-
poriation demand estimation; CAD and
CAE applications
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EMERITUS FACULTY

Paul R. DeCiccio. P.E. Professor
Emeritus of Civil Engineering:
Dizector of Fire Research

B.C.E.. M.C.L.. Polytechnic Instituic
of Brooklyn

Urbun Svstems, Fire Safery

Albert H. Griswold, P.E. Professor
Emeritus of Civil Engincering
B.S.C.E.. University of Connecticut:
M.S.C.E., Columbia University
Mechanics

Stephen T. Mikochik, Professor
Emeritus of Civil Engineering
B.C.E. Manhattan College; M.S.
Ruigers-The State University
Geotechnival Fngineering

James E. Miller, Professor Emeritus of
Meteorology

A.B., Central Methodist Coliege: M.S.,
New York University

Meteoralogy and Oceanography

Henry F. Soehngen, P.E., L.S.
Protessor Emeritus of Civil Engineering
B.CE..M.C.E.. Polytechnit Instilute of
Brooklyn: M.S., International Training
Center for Aerial Surveys, Delft
{Netherlands)

Computer Science, Surveving and
Phatogrammerry

Robert C. ¥eit, Professor Emeritus of
Civil Engineering

C.E.. M.C.E., Polytechnic Institute of
Brooklyn

Structures

Ping Chun Wang, P.E. Professor
Emeritus of Civil Engincering

B.S.C.E., National Central University of
China: M.5.C.E.; Ph.D.. University of
[Minois

Structures

Chilton A. Wright, Professor Emeritos
of Civil Engineering

C.E.MCE.. Ph.D, Corneli
University

Hydraulic Engineering

92

ADJUNCT FACULTY

Milton Alpern, P.E. Adjunct Professor
of Civil Engineering: B.C.E. Cooper
Union, M.S. Structural Eng., Columbia
University

Raul R. Cardenas, Jr.. Adjunct
Professor of Environmental Engineering
B.A., University of Texas: MLS.

Ph.D.. New York University

Joseph C. Cataldo, P.E. Adjunct
Professor of Civil Enginecring
B.CE.MSCE. PhD., CCNY

Philip A. Habib, P.E. Adjunct
Prodessor of Transportation Engincering
B.E. City Coliege of New York; M.S.,
Ph.D).. Polytechnic Institute of Brookiyn

Michael Horodniceanu. P.E. Adjunct
Professor of Transportation Engineering
B.S. Technion Israel Institute of
Technology: M.5. Columbia University;
Ph.D. Polytechnic Institute of

New York

Mohammad Karamouz, P.E. Adjunct
Professor of Civil Engineering
B.S.CE.. Pahlavi University (Tran}:
M.S.C.E., George Wushington
University

Ph.D., Purdue University

Walter Kraft, PE. Adjunct Professor
of Transportation

B.S.(CE) M.8.(CE) Newark College of
Engincering, D.Engr. Sc¢. New Jersey
Institute of Technology

Rita Meyninger. Adjunct Professor of
Environmental Engincering

B.S.C.L., Newark Coliege of
Enginecring: M.S. C.E.. New York
University, Ph.D. Polytechnic University

Anthony J. Rizzi, P.E. Adjunct
Professor of Civil Engineering
B.SE., MS.CE, CCNY

John T. Tanacredi, Adjunct Professor
of Environimental Engineering

B.S. Richmond College, M.S., Hunter
College Ph.D., Polytechnic University

Constantine Yapijakis, Adjunct
Professor of Civil Engineering
M.C.E.. National Technical University
of Athens (Greeeed:

M.S.. New York University, Ph.D.,
Polytechnic Institute of New York

Sidhartha Bagchi, P.E. Adjunct
Associate Professor of Civil Engineering
B.A., Calcutia University.: B.EC.E..
Calcutta University; MLE.C.E.. Calcutta
University: Ph.D.. Polytechnic Instituie
of New York

Alfred Berg. P.E. Adjunct Associate
Professor of Civil Engineering
B.S.C.E.MS.CEE., New Jersey
Institute of Technology

Ingo Fox. P.E.. Adjunct Associate
Professor of Civil Engineering

C.E. University of Chile; M.S. Eng.
D.L.C. Imperial College, Londoen
University

Bernard A. Grand. P.E. Adjunct
Associate Professor of Civil Engineering
B.CE,CCNY; MS.CE.
Massachusetts Institute of Technology

J.Jong Lou, P.E. Adjunct Associate
Professor of Civil Engincering
B.S.C.E., National Taiwan University:
M.5.C E., Colorado State University:
Ph.D.. Northwestern University

Herbert Rothman. P.E. Adjunct
Associate Professor of Civil Engineering
B.5.C.E.. Rensselaer Polytechnic
Institute

Sri K. Sinha, P.E., Adjunct Associaie
Professor of Civil Engineering
B.S.C.E. Patna University: M.S., CCNY

Andre Touma, P.E. Adjunct Associate
Professor of Civil Enginecring

B.§.C.E. Damascus University (Syria):
M.S. Imperial College (England): Ph.D.,
Duke University

Murray Weber, P.E. Adjunct Associate
Professor of Civil Engineering

B.C.E. CCNY; M.C.E,, Polytechnic
Institute of Brooklyn

Irwin Weinbaum, P.E. Adjunct
Associate Professor of Civil Engineering
B.CE.,CCNY



Louis I¥ Amico, Adjunct Assistant
Professor of Civil Engineering
B.S.C.E., Polytcchnic Institute of
New York

Panl Cohen. Adjunct Assistant
Professor of Transporation

B.A.. City College of New York; M.S.
University of Ulinos

Kamal A. Gadalla, P.E. Adjunct
Assistant Professor of Civil Engineering
B.S.C L., Alexandriz University;
M.S.C.E., Engr.. Polytechnic Institute
of New York

William F. Graner, P.E. Adjunct
Assistant Professor of Environmentai
Engineering

B.S.C.E, Ph.D., Polytechnic Institute of
New York, M.C.E.. New Yurk
University

Paul W. Grosser, P.E. Adjunct
Assistant Professor of Civil Engineering
B.L.. ML.E.. Stevens Institute of
Technology; Ph.D., Polytechnic [nstitute
of New York

Agemmemnon Koutsospyros, Adjunct
Assistant Professor of Environmental
Engineering

Dipl. E. Chem, Eng., National
University of Athens (Greece)
M.S.C.E.. Ph.D., Polytechnic
University

Ahmad Rahimian, Adjuncl Assistant
Professor of Civil Engineering
B.S.5.E.. Arya-Mchr University of
Technology (Iran); MLS.C.E., Ph.D,,
Polytechnie Institute of New York

Gabriel D). Rossetti, P.E.. P.P. Adjunct
Assistant Professor of Civil Engineering
B.S.C.E., New Englund Collcge
M.S.CLE, M.S. (Management)
Polytechnic Institute of New York

Micbael ). Sakala. P.[.. Adjunct
Assistant Protessor of Environmental
Ingineening

B.S., Drexcl University

M.S.C.E., Polytechnic Institute of
New York

Zohreh Shahvar, Adjunct Assistant
Professor of Civil Enginecring

B.S. {Agr. E.) University of Tehran
{Iran). M.S. (Water Resources): Ph.D.
(Agr. E.), lowa State University

CIVIL ENGINEERING

Nicholas Ayoub, P.E. Lecturer in Civil
Engineering

B.5.C.E., M.S.CE.. University of
Buffalo

Edward E, Lockley, P.C. Lecturer in
Civil Engincering

B.5.C.E.. Polytechnic [nstitute of New
Yark

M.S.. M.P.A.. Long Island University

Richard Newhouse, P.E., Lecturer in
Transportation
B.5., M.S., Polytechnic University

Gennaro E. Sansone, Lecturer in
Trangportation

B.S.LE.E., Kansas State University;
M.B.A.. Tona College

David Sampson, Lecturer in
‘I'runsportation

B.A., Colby College:

M.S., Hurvard University

Raymond Schaefter, [ecturer in
Transportation

B.S{CE}). M.5.(Transportation),
Swiss Federal Institute of Technology
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COMPUTER ENGINEERING

The Compuier Enpineering Program
15 #n interdepartimental program admin-
istered jointly by the Departments of
Clectrical Engineering and Computer
Seience within the School of Electrical
Engineering and Computer Science. For
more information about the School and
Deparunenis, consult the Academic
Departments section tfound in Pant [ of
the Catalog. The Program lisungs for
Computer Science, Electrical Engi-
ncering, Electrophysics, Information
System Engineering. and Systems
Enpincering may also be of interest.

The Computer Engineering Program
focuses on compulter system design with
integrated understanding of computer
hardware and software. Courses are
drawn from EE and CS class, labs and
projects. Students take courses in sohd-
state devices and circuits, MiCTOProces-
sors, pulse circuits, switching/logic
design, and computer architecture.

Computers are used today for a vari-
ety of purposes. Office automation,
financial data processing, and scientific
computation are only some of the appli-
cations Tor computers. Computers find
their way into our daily lives in many
ways. For example:

+ Automotive Electronics

+ [mage Processing

* Voice Recopnition

» Digital Comnunications

= Automated Manufacturing
+  Design of Circuits and Chips
+  Adr-Tratfic Control Svstems
= Energy Control Systemns

* Raobaotics

+ Electromedical Equipment
* Pubhishing

+ LAN (LocalArea Networks)
+ Bapking Systems

+  Power System Analvsis

Polytechnic Lniversity recognizes
that people arc needed to design the
compuiers, computer-controtled systems,
and devices that affect our everyday
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fives. The Computer Engineering cur-
riculum provides the fundamental
knowledpe and technigues that graduates
will necd 1o be competent 1 (1) the
design of computer systems, and (2} the
advamced use of computers. A computer
cngineer will be equally comfortable
working with computer hardware and
software.

The BS CompE program contains a
technical concentration consisting of two
technical electives and a concentration
laboratory/project which allows the stu-
dent to develop a professional specializa-
tion. A careful selection will stimulate
iearning. develop depth. prepare for con-
tinuing education, and attract prospective
employers. Your project will be a
mature picce of work, your own achieve-
ment, developed with the guidance of
your adviser. You will prepare a propos-
al, create your design. test it revise it
wrile a professional report. and present
your results publicly. The suggestions
below are examples, and many others
may be censtructed with adviser
approvat.

»  Advanced Hardware Design

» Computer Communications Networks

= Control and Robotics

»  Data Communications

» Microcontroller System and Interface
Design

* VI.51 Design

»  Advanced Computer Architecture

» Artificial Intelligence and Expert
Systems

+ Computer Graphics

+  Dhgital image Processing

+ Software Design and Engincering

+ Computer Electronics

The B.S. {Computer Engineering) iy
accredited by the Accreditation Board
tor Engineering and Technology
{ABETS,

Curriculum of Study for
the Bachelor of Science
Degree in Computer

Engineering (for
Freshmen entering in
1993 or later -5.6.7

FRESHMAN YEAR

Hours/Yeek
Non Suhject Cl. Lab.Rec. Cr.
First Semester
HU 1 Writisey & the RN i? 3
Humaoretios f (o HIZE
EG 10 farrodie e o i3 f 3
Engricering’
CS 200 Progeamming Meth 3o 1 ! 1
i Posealy
OME 101 Generad Chene t 30 0 [
CM L) Generad Chien, (L A T &
Ferfro Vs Wiy
MAa 1S Cufewins | o000 N f
iHfarvird Method)
S W Fresfvuen Seniingr 1 1) i i
PE 1O Spowes aned Teeens 00 84 40 )
FOrionid)
I8
Second Semester
HU 2000 Wity aned 3 fl i) K
Hrevenanriries 1 (R
S§ 104 Contemparary
Weorfd Histerr?
FG 102 trenli tion ey o ded ! Ei
Engineering Desipn’
PH 107 Meciunuaes R ! 3
OMOI02 Generad Cheme 1T 4 0 [LYE
CM 12 General Chem, RN TSR B S
Loty FE e 4 Wy
MaA W7 Cadendns 4 g i e o
{Heervard Methody
CP 10 fneverter Coop [ [/
{Opefonad tke in
sem 1 2o 3)
PE i0x Sportsand Teams 0 1/ 0 0
FQptionad)
f6




SOPHOMORE YEAR SENIOR YEAR
First Semester First Semester
S8 104 Contemporary R 3 S8 Flective { OR Rl

Waorld Histery! OR

HU 208 Writing & the
Humanities £l

EE 101 Eleceric Cirewits 30 0 f 3

MA 108 Differemiiad Equea, 2 0 o3
& Numericed Methods

CS 201 Deio Struectwres 3o ) /I3
{ Paseal)

PH 108 Elecrricir, ERNN ) {3
Magnerfsm & Fluids

PH 118 faborarory i )i

for PH I8 (Al W)
HU 118 Public Speaking 1 0 0

Seminar’
PE 10x Sportsand Teams &8 30 (00
{ Ot ienrced )
1642
Second Semester
HU 110 Professional 3o [E
Repers Weittng
EE 102 Eleot Cirewits £ 3 0 i
EE 192 Sophomiore EE e M O !

Laboraroe (Alr Wky)

MaA 108 Muitidimensiona! 3 0 i3
Calculus

CS 205 Assembly & Je 0 oo

Machine Language

Waves, Optics. & 3 0 i 3

Thermodynamics

Labaoratory for [ LV I P4

PH 109 (Al Why)

PH 234 tatroduction ro 2 0 t)
Muodern Pliysics

PE 10x Sporsand Teams & 15 60 ()

PH 0%

PH 119

LE¥]

{Optional)
184
JUNIOR YEAR
First Semester
HU Elective  OR 3
§§ Elecrive I
C8 236 Switching & RTINS |

Logic Dexign

Sofid State Devices 4 O [ |

& Circnits |

Flectromagnetic - 30 3

Wives & Mereriafy

EE 195 Junior EE Lab’ PR f)

MA 222 Probabitite & R 1
Starfsrics frr MA 223)

EE 109

EE 163

Fd

PE I0x Sports & Teans £ R
{Optional)
18
Second Semester
HU Elective I OR 3
58 Elective 12
CS 337 Comprer
Architecture 3d 0 o 3
CS 212 ¢ Prograwmming  3od 0 i3

& Saftware Lievel
EE 110 Sefid Ste Jed ) [/
Devices and Circuity H

EE 296 funior Computer 2 Fed 0 2
Labrerratory!
MA 153/ Linear Alg. i 0 3

358 o Numerical Metheds®
PE 10x Sports & Teems [ ST AR V|
{Optional }
17

HEU Fleeifve |

EE 113 Sofid Stute Pulse 3 Jied ) R
Circuirs 1

CS 36 Micropracessors® 20 i 2] A
Crmmprater Fryfneering R

Comeentration § {Determined in
consuliation with CompE adviser).

EE 271 Crompll Project A o
Planmiag & Presentation £
EE 297 Senior Cewnprier 0 Oedd Ri
fadiBrofece
Feclutical Etective of 3
with fdesign
for SrLab/Prof)
PE: W% Sportsand Feams 8 14 1) 1)
(€ptiomed)
184,
Second Semester
NE Elecrive I OR K}
P Hleerive 17
S5 Elective I8 K
S 238 Operating Svatenis® 3d () [
Compater Fugineering i
Conceniration {1
(Derermined in consultanion
with CompE adviser)
EE 272 Crampll Project e [E
Planting & Presentation ff7
Senfor Comprter el Kl
Fagineering Desigin Profeor
FE 1 Sparts & Fedmy [ VS VR
iOptional)
15
136

See Noves rr Currienfum below, Supersceips
See Notes 1 € fwm bel 5 '
abiove are keved o theve Notes. Coursey werked
cotnse Comprters: "l faclide Design. Lach
Yoaff and Spring, an howr iy ser aside for Studen
Full and Spring ! 1 aaiede for Snidens
Crfloguiun, wsed ax needed for grest speakers,
Jub fnformation, discussions with deparimenrs,
el

Notes to above BSCompE
Curriculum

{Please obtain updates of the Cur-
riculum and Notes prior to registration,
from your Departmental advising office.)

t. Writing and Speech across the
Curriculum:

A Writing Placement Exam is re-
quired o determine the best way for you
10 get started.

If you are placed in HUIQ!L, you
immediately take this course, and contin-
ue with the following sequence each Fall
and Spring semester without a break:
SS104, HU200, HUTI0: and you must
atso be sure to complete HUL18 before
the senior year. Similarly, if placed in
HU 103, follow with HU 200 (or S8
1043, SS104 (or HU2003, HUTT0; and

COMPUTER ENGINEERING

also take HULLE, I placed in HUOD9,
follow with HUIQL, §5104, HU200,
HUL10; and also take HUTIS. If placed
in HLUOO08, follow with HU03, HU200,
THZ110, 88104, and also take HUL R,

Writing and speech will be integrated
inta your grade 1n all courses — espe-
cially Humanities, Social Science,
EGi01, EGIL02, CE192, EEI95, EE296,
and the Scnior Laboratory and Design
Project courses. The Writing-and-
Speech Center sponsored by Humanitics
is prepared to give you extra assistance
by appointment: participation will not
affect your grade, unless required by
your 1nsiructor.

2. The Core Curriculum in the
Humuanities and the Social Seicnces:

Please sce catulog section “University
Degree Requirements™ tor further infor-
mation.

3. Engineering Ethics across the
Curriculum:

Topics in engineering cthics will be
included in classes, laboratories. senior
project, and seminars— including such
topics as social coneern, responsibility,
safety, environmental impact, legality,
total quality management (TQM), and
other topics designed to stimulate profes-
sional maturity. We also suggest you
consider a4 Humanities or Social Science
concentration in Ethics. including possi-
bly HU347 Eihics & Technology;
HU346 LCthical Theorics:  $5138
Technology, Environment, and Society;
55226 Problems of American Foreign
Policy. or others.

4. Senior Laboratory and Senior
Design Projects:

The School of Electrical Engineering
and Computer Science (which tncludes
Mathematics) has facilities in such areas
as CAD/VLSL communications, ¢om-
puter interfacing. computerized numeri-
cal methods/statistics, control/robotics,
clectromagnetics/microwaves, digital
signal processing, electronics, image
processing, machinery/power, micro-
compulers. network management. opti-
cal electronics, plusmas, software design,
and ultrasonics. as well as the Center for
Advanced Technology in Telecom-
munications {CATT)Y and the Center for
Applied lLarge-Scale Computing
(CALC). Appropriate EE-related Senior
Projects otfered by other depaniments are
also possible. Which laboratories are
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offered in any given year depends on the
cumipus., and the mterests expressed by a
sufficient number of students.

Planning, analysis, design. ethical
considerations. and (usually) testing are
eurded by a statf member. You will fre-
gquently work in large groups or pairs to
develop interaction skills essential to
good engineering: occasionally you may
work ipdividualiy, with adviser
approval. Informal and formal written
und public oral presentattons will help
prepare you for professional carcers. To
ensure that you have time to complete
vour work in a fully professional man-
RET. your mnstructor may award the
incomplete (1) grade extending 4-103
weeks beyond the last day ot the semes-
ter. it your progress has been good.

5. Graduation Requirements:

The University requires a 2.0 grade-
point average in all courses taken, and
specifies other general requirements in
the section “University Degree
Requirenents”, which describes the
Core Curricuium for all engineering
tnajors — icluding placement proce-
dures: HUOOB-009-101-103-200-11{:
MAT05-106-107-108-109: PH1G7-108-
i 18-109-119: Humnanities/Social Science
Concentrations, course credits by trans-
fer, sdvanced-placement, and special
exams available to very good students
which grant credit in courses approved
by your Depanmental adviser.

You are alse required o have grades
of at least C- in EE101, EE102, CS200.
5201, CS205. CS236. and CS337
before proceeding to any course for
which they are prerequisite: and a
Technical GPA of 2.00 based on all
courses prefixed EE, CS. or EL.. Grades
of C- are also required in Compk
Technical Concentration courses. As a
senior, you may elect certain graduate
courses, provided you have a GPA of at
Jeast 2.7, B grades in related courses, and
adviser permission. 1f you are chosen to
he a Senior Honors or 2 BS/MS Honors
Student. you may speak with your
Departmental adviser to consider modi-
tying senior requirements for outstand-
ing cducational reason.

The number and distribution of cred-
is required for graduation that are in
effect when you enter Polytechnic genet-
ally remain in effect for ¢ight calendar
years {or proponionately less for transfer
students). provided you remain in good
standing.  As the curnculum is modified,
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the Department will make every effort
not 10 increase the aumber of required
credits,

6. Good Standing, Probation, and
Disqualification:

A University degree represents
mature growth toward responsibility and
professional achievement. Study and
depth of understanding. well beyond the
requirements at many high-schools, pre-
pare you for an engineering environment
after graduation. This environment
encompasses, on the one hand. mutual
cooperation among fellow professionals;
and on the other band. an expeclation
that you will contribute your share to
each project — to help selve a problem
which has not yet heen sofved. You will
have no teacher to give you the
“answer . You maust have sufficient
knowledge and reasoning ability to
select from a host of reference materials
that information which s applicable and
correet, and to reject unprofessional data.

To remain 1in Good Standing in the
Departinent, you must maintain, term-
by-term. and cumulatively, a Technical
GPA and a University GPA of at least
2.00); fail no courses: carn at least C— in
cach of the courses specified above, ful-
fill all course prefcoreguisites, and
remove any incomplete (1) grades within
thirty days of the last day of final exams
(but see Senior Project above). If you
are facing difficulties, educational or
persanal, please consult your instructor
or a4 Departmental adviser at the cagliest
possible time, We will try 1o belp you.

If you do not meet these conditions.
you are on Departmental Probation.
Studenis on probation must register dur-
ing regular registration. not advance reg-
istration. Probation conditions may
require you (o repeat courses (including
courses m which vou received transfer
credit. and courscs in which you
received a grade of C or less at
Polytechnic): specify your credit load
and permissible withdrawals: or take
other remedial programs. ({I{ you take
HUDOGS or HUI03, and have difficulty
learning Cngtish as a sccond language,
you are permilted o fail each course
once without being placed on probation
~—if you provide wrilten evidence from
your instructor that you have attended
class and required tutoring. submitied
and corrected vour assignments consci-
entiously in tmely fashion. and taken all
Cxinis.

[f you do not meei Departmenial
Probation requirements. or twice fail to
carn the required grade in any one
course, or do not conform to the
University Student Code of Practiee, you
are subject 1o being Disqualified from
working towaid the BSEE. or taking any
furtber EE courses. The action taken
depends on your particular case. If you
are Disqualificd. you inay appeal in wrii-
ing: vou may apply tor readmission after
two terms {Fall, Spring, or Summer)
have passed, if you show evidence of
intproved chance of success.

Exceptions may occasionally be
made, in writing, by a Departmental
adviser. Feel free to discuss your situa-
tion.

7. Dual Undergraduate Deprees:

You may earn two undergraduate
degrees, one the BSCompE: and one a
degree in @ ticld not closely allied —
such as mechanical engineering. envi-
ronmental enginecring. humanities.
social sciences. physics, mathematics, or
others --- by atiending at least onc addi-
tional year. and satistying the require-
ments of both degrees.. 1t vou wish the
second degree to he in Electrical
Enginecring or Computer Scieace, you
should consider a master’s degree such
as the MSEE {be sure to ke ELELOS,
EE1G6, LL14G. EEi6d for the
BSCompE} or the MSCS (consult with
Computer Science Department).

8. Advanced Technical Courses:

A Computer Engineering Concentra-
tion is required, including Sentor Design
Project and two additional courses cho-
scn in consultation with your adviser to
develop an area of depth and specializa-
tion. Some possible areas are suggested
under “CONCENTRATIONS™ below.
but others may be constructed. With
adviscr approval. students having a
coherent serious educatonal plan may
sometimes take an advanced technical
clective in place of CS238, CS316. or
MAT53/358. Courses may sometimes
be reordered (o allow for flexible sched-
vling on your part, or on the pan of the
Department. All such adjustments
require that prerequisiles be met.



CONCENTRATIONS FOR
THE BS CompE

Suggested Concentrations Suitable for
the BSCompkE, provided prerequisites
and sufficient student enrollment are
met:

* Advanced Computer Architecture;
Intended for those who wish o special-

ize in the design and development of

computers and computer systems.
Includes courses in computer architec-
ture, input ouiput systems, switching and
automata, parallel processing, operating
systems, and projects.

¥ L.SI Design: Intended tor those who
wish to speciatize in the design and
development of integrated circuits.
Includes courses in advanced digital
electronics, semiconductor technology,
quantum and solid state electronics, inte-
grated circuit fabrication, and projects.

Microcontroller Systems and Interf-
aces: Intended for those who wish o
specialize in the design and development
of emhbedded systems. Includes courses
m advanced digital electronics, compuier
architecture, switching and automata,
ciectronics laboratory, and projects.

* Controls and Rohotics: Intended for
those who wish to specialize in the
design and development of computerized
control systems and automation prod-
ucts. Includes courses in signals and
transforms, feedback system prineiples,
control system design. system theory and
feedback control, robotics, roboticsfeon-
trol lab, and projects.

* Data Communications: Intended for
these who wish to specialize in the
design and developinent of components
and systems for data communications,
Includes courses in signals, systems and
transforms. principles of anatog and dig-
ital communication systems, signal pro-
cessing. principles of communication
networks, informagion privacy and sccu-
rity, digital and data communications,
and projects.

Computer Communication Networks:
Intended for those who wish to special-
ize in the design and development of
computer networks, Includes courses in
communication networks, probability
and advanced communication networks,
algebraic codes, information theory, and
projeets.

Digital Signal Processing: Intended for
those whe wish to specialize in the
deszen and development of digital imag-
g components and systems. Tncludes
courses in digital image processing,
image processing tab, linear algebra,
computer vision, and projects.

Computer Graphics: Intended for those
who wish o specialize in the design and
development of components and systems
for computer generated praphics.
Includes courses in advanced algorithims,
compuier architecture, interactive ¢om-
puter praphics. and projects.

Advanced Electronics: Intended for
those who wish to specialize in the
design and development of computer cir-
caitry. Includes counses 1n advanced dig-
ital electronics. quantum and solid sgate
electronics. 1ntegrated circuit system
design, integrated circuit fabrication
iechriques, semiconductor technology,
and projects.

* Electrical Engincering: [ntended
ONLY for those who wish to cventoally
pursue graduate studies toward an
MSEE degree. Includes courses in signal
systems and transforms. principles of
analeg and digital communication sys-
tems. electromagnetic waves and maten-
als, VLSI tabrication techniques, and
projects.

* Artificial Intelligence and Expert
Systems: Intended for those who wish to
specialize in the design and developinent
of artificial intelligence systems.
Includes courses in artificial intelligence,
pattern recognition, expert
svstemis/knowledge engineering, com-
puter vision. neural networks, design and
analysis of algorithmy, and projects.
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*AH suggested concentrations are avail-
able at the Brooklbvn Campus provided
there 1y sufficient student envollment in
specific courses. Those concentrations
micirked with an asterik are available at
Farmingdale Campus as well as
Brookfyn, Not alf of the suggested cours-
es listed ave available ai both campuses.

COMPUTER-AIDED DESIGN

In the classroom, design principles
are discussed. Sometimes the device is
built 1n the laboratory to test it but more
often the enpineer makes a mathematical
simulation of very high accuracy using a
computer. Circuits for the touchtone
telephone were designed this way, for
example.

The compuier-aided design (CALY)
facilitics and programs availahle 16 stu-
dents include SPICE tor transistor gircuit
design: communication tilter and net-
work design: power system Joad flow:
logic-circuit testing and simulation: inie-
grated-circuit chip layout: control system
design; image processing: optimal
expansion of power sysiems:; ncrowave
element design; printed circuit board lay-
out; and others as needed for courses or
designed by students working on a
project.

PART-TIME
UNDERGRADUATE
PROGRAM

Some of the courses required in the
undergraduate computer enginecring
propram can be completed in the
evening by aticnding classes Moaday
through Thursday from 5:55% pm. 1w 10
p.m. {13040 p.m. sumimer. on a part-
time basis. Such undergraduate evening
courses dare oftered at both the Brooklyn
and Farmingdale campuses, but part-
time students will have to take mostly
day courses to complete the degree,

TFull-ime and part-time stadents are
subject 10 the same academic standards.
Transfer between full-time and part-time
status is possible at any time,
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COMPUTER ENGINEERING

TRANSFER STUDENTS

Articulation agreements are in place
with Brookiyn College, C.W. Post, and
St. John's University. Qualified students
from two-year preengineering programs,
such as those at liberal arts and commu-
pity colleges, may fulfill the require-
ments for the B.S. depree in computer
engineering in two additional years.
Since pre-gngineering programs vary, a
prescribed program s not possible; con-
sequently, students should consult with
an undergraduate adviser.

Graduates of echnology programs
may be able to fulfill the requirements
for the B.S. degree in computer engi-
neering in two to three and a half years,
depending on the scope and level of their
previous education. Consuit with an
undergraduate adviser for details.

Transter credits for courses taken at
other schools are subject to frequent
changes based on gvaluation of content
and level. Thus students completing the
same program, but in different years,
may receive different amounts of trans-
fer credits. Consult the computer engi-
neering underpraduate adviser for cur-
rent information.

Transfer students must arrive and pre-
sent their records for cvaluation at least
one week before the regular registration
period of their first semester af
Potytechnic,

THE BS/MS
ACCELERATED
HONORS PROGRAM

Full time students may apply for the
BS/MS Accelerated Honors Program
which leads to the simultaneous award
of a Bachelor's and a Master's Degree.
Depending on the student’s preparation
and objectives, completion of the two
degrees may come as early as the end of
three and three-quarter years of study, or
as late as five years. But each program is
individually designed in ¢ooperation
with a Departmental BS/MS Accelerated
Honors Program Adviser to allow for
varied transfer and AP credits; coop pro-
gram parucipation; professional summer
jobs and other goals consistent with an
honors program.

Possible BS/MS combinations
inctude: BS CompE (Electrical Engi-
ncering Concentration) plus MSEE: or
BS CompE plus MSCS.
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Admission to the program is normally
made at the end of the Freshman year,
based on superior admissions qualifica-
tions, and outstanding achievemncnt dur-
ing the student’s first year at
Polytechnic. Later admission may be
considered. Each student who applies is
individually interviewed. Students must
compiete 16-20 credits each semester;
maintain 3.5 overall and technical aver-
ages. particularly in key courses; and
display a record essentially free of
course repelitions and withdrawals.

The required courses for the two
degrees include all courses required for
the individual BS and MS deprees,
except that 4 technical credits for Senior
Project are optional. Nine credits of
Master’s Thesis are usually required, and
a special 11 week full-time Summer
honors rescarch project at the end of the
second or third year s urged, if offered.

Acceleration may be achicved
through Credit by Examination; summer
course work: research participation;
exira course loads; careful course
sequencing: and advance Placement
Credit in such courses as MA106/107
(AP Calculus BC, grade of at least 4,
preferably 5); and CS$200 (AP Computer
Science A, grade 5; or AP Computer
Science AB, grade 4 or 5). Descriplive
brochures iltustrate some of the possibil-
itics available to prospective participants.

SENIOR HONOR STUDENTS

A full-time student whose perfor-
mance during the first three years is out-
standing will be named a Sentor Honor
Student and is permitted to replace some
of the required semor technical courses
with other courses, uvsvally more
advanced. which are directed toward the
student’s professional goals.

GUIDANCE FOR BS CompE
STUDENTS

Your instructors will help you during
hours posted on their doors, or by
appointment. Extensive help is available
for students taking Project or Thesis.
Computer Engineering advisers witl be
glad to advise on courses and program
adjustments resulting from academic
needs or personal problems.

The Office of Speciat Services spon-
s0rs a peer tutoring program. The
Learning Center provides drop-in tutor-
ing in mathematics and physics.
Personalized career counseling 1s avail-
able. No charge is made.

The Freshman Seminar, SL 101,
introduces you to Polytechnic and its
curriculy. Many courses provide extra
hours or speciul programs on a regular
basis. These include English for foreign
and other students needing additional
help: HUOOS, HUQOS, HUI03, HU118;
MAI105, MAI1Q06, 107; EG 101, 102; PH
107, 108, 109; and EE101/102 and
CS200 tutorials. You are urged to join
the student branch of the Association for
Computing Machinery (ACM) and/or
the Institutc for Elcctrical and
Electronics Engineering (IEEE), and to
drop in to thewr lab. Many ethnic clubs
help students adjust 10 our computer
engineering propram.

INFORMATION

Undergraduate advising handouts.
availabie to ail students, contain further
details on honors, probation. approved
electives, projects, clective concentra-
tions. course ofterings and other matters
of interest. Curricuium and prerequisite
changes, new courses, special sections,
and other last minute announcements are
posted on the bulletin boards outside the
electrical engincering and compuler sci-
ence undergraduate oftices in Brooklyn
and on the Long ksland campus, All stu-
dents are responsible for keeping
informed.

UNDERGRADUATE

COURSES

Descriptions of the undergraduate
clectrical engineering and computer sci-
ence courses which are part of the B.S.
CompE curricula can be found in the
course description scctions for programs
in Electrical Engincering and of
Computer Scicnce.



FACULTY

Faculty associied with the Computer
Engincering prograny are drawn from the
Departiment of Elecirical Enginecring
and the Department of Computer
Science. Those with primary affiliation
with the Compl: program inciude the
totlowing:

ELECTRICAL ENGINEERING

Frank A. Cassara, Professor of
Electrical Engineering

B.S.. Rutgers- -The State University,
M.S.. Ph.D.. Polytechnic [nstitute of
Brooklvn

Electronic civcuits, commuiicalion
SYSIens

H. Jonathan Chao, Associate Professor
of Electrical Enginecring

B.S.. M.S.. National Chaio Tung
University (Hsinchy, Taiwany: Ph.D.,
Ohio State University:

Pesign of VLST chipy for telecommuni-
Cedticns

Douglas A. Davids, Associate Professor
of Electrophysics

B.S.. M.S. Newwrk College of
Engincering, Ph.I2.. Johns Hopkins
University

Micrewave aeoustios, (uanigh
electronicy

Farshad Khorrami. Assistant Professor
ot Electrical Engineering

BSEE. B.5. {Mathy, M.S. (Math). Ph.D.
(EE}. Ohio State University

Robotics, controd svstems

Seung P. Kim, Assistant Professor of
Electrical Engineering

B.S.. Seoul National University; MSEE,
Korea Advanced Insittute of Science and

Technology: M.S. (Computer

Engineering}, University of Pittsburgh;
Ph.D. {EE}, Pennsylvania State
University

VISI signal processing

Yao Wang. Assistant Professor of
Elccirical Engineering

B.S.. M.S.. Tsinghua University
{Bejjingy: Ph.D.. University of
Califorma at Santa Barbara

hnage coding. patters recoginition

COMPUTER SCIENCE

Joel B. Snyder. Senior indusiry
Protessor of Electrical Engineering and
Computer Science

B.E.E.. M.EE.. Polytechnic lnstitute of
Brooklyn: P {(New York,
Muassachusetis)

Microprocessor systems, dutt aequlisi-
tien and transmission. signal processing

COMPUTER ENGINEERING

Haldun Hadimioglu. Visiting Assistant
Professor of Computer Science

B.S. (EE), M.5. (EE), Middle East
Technical University (Turkey). Ph.D.
{8} Polytechnic University

Concurrent computer systems, computer
architecture and design. parallet compu-
fation

Susan Flynn Hummel, Associate
Professor ot Computer Science; B.S,
McGrl University: PhoD. New York
University

Computer architecture, operating
svstems, paratlel svsiems

Willard Korfhage, Assistant Protessor
of Computer Science

B.S.. Princeton; M.S.. Ph.D.,
University of California at Los Angeles
Disrvibuted system aned compider
nenvorks

Edward Kin-Ming Wong. Associate
Professor of Computer Science and
Electrical Engineering

B.E. (EE), SUNY. Stony Brook,
Sc.ML (EE)., Brown University.

Ph.D. (L) Purdue University
Arrificial intelligence, robotics

Zhiwel Xu, Assistant Professor of
Computer Science

B.S.. University of Clectronic Science &
Technology, China: M.S., Purdue
University, Ph.D.. University of
Southern California

Computer architectire, expert svstems

99



Compuier Science is the study of the
theory and practice of how to design,
build and use compuiers. The tield of
study includes the design and analysis of
algorithims, principles of programming
hinpuages and compilers. operating sys-
tems, seftware engineering, artificial
intelligence, computer organization and
architecture. computational mathematics,
database systems. paralle] and distrib-
uted computing, compuier music. and
nnage analysis and understanding.

The faculiy of the department of
Computer Science is involved in re-
search at the frontiers of many of these
arcas: for example. the development of
techniques for the design and manage-
ment of long distance ¢ommunication
networks. such as ielephone and computi-
er networks; the development of wols o
insure that complex, critical software
functions correctly without potentially
devastating errors: the development of
inethods for robots to recognize theee-
dimensional objects: the development of
algonthims to plan a robot’s maotion; the
devetopment of new data formats for
storing and accessing huge amounts of
scientific data gathered daily from
NASA's sutelhies: the use of computer
scicnee technigues to predict protein
structure: the developrent of technigues
for farge parailel und distributed comput-
er systems thut will supply the comput-
Ing power necessary tor the future’s sci-
entific challenges.

The computer scicnce progran is
administered by the Department of
Computer Scicnce of the School of
Electrical Engineering, Computer
Science and Mathematbics, Iis faculty
directs the degree prograuns in contputer
sclence and information systems engi-
neering.

100

UNDERGRADUATE

PROGRAM

This progrant in computer sclence is
accredited by the Computer Science
Accereditation Commission (CSAC) of
the Computing Sciences Accreditation
Board (CSAB), a specialized accrediting
body recognized by the Council on
Postsecondary Accreditation {COPA)
and the U.S. Department ot Education.

The program in computer science
offers a curriculum that prepares stu-
dents for o professional carcer as coni-
puter scientists or graduate studies in
computer science leading to research or
teaching careers. The undergraduate pro-
gram in computer seience ai Polyiechnic
is bascd on the principle thal a well-
rounded graduate shouid have u rigorous
education in the fundamentals of com-
puter science including significant expo-
sure to the design and operation of com-
puters. solid traming in related mathe-
mittics and scientific disciplines, and a
broad general education inciuding the
development of communication skills.

OVERVIEW OF THE UNDER-
GRADUATE CURRICULUM

This description of the curriculum s
designed to give students an overview of
the structure of the curriculum and to
help them understand the reasons behind
the design of the curricelum, Under-
graduates in compuier science at
Polytechnic Umversity have the advan-
tage of being in a department with a
strong graduate division. This means that
the undergraduate students study in a
rich intellectual cavironment where
many of their instructors are engaged in
state-of-the-art rescarch. This signiti-
cantly contributes to the gquality of edu-
cation and provides highly motivated
undergraduates with the opportunity to
engage in advanced projects with first-
rate rescarchers,

COMPUTER SCIENCE

Computer Science 15 not considered
to be an engineering department, and we
are not obligated o follow the Core
Curriculum. However, we support the
goals of the Common Freshman Year
and have designed a set of TS require-
ments that are compauble with the
Common Freshman Year in the Core.
We have also modified our program to
include the new/revised mathematics and
basic science courses. and made minor
changes to the Sophomore, Junior and
Senior years. We believe that the new
CS BS program will make it casier for
freshiven who are undecided about their
majors to switeh into C5 in thelr later
Yoars.

For further details and descriptions of
the core program and the courses that
compose the core see the section of this
catalog cntitled “"University Degree
Requircments™.

The Computer Science Component
(43 credits)

One of the distinctive features of the
computer science component is the bal-
ance of emphasis on subjects related to
the design of computers and theoretical
computer science. For example, students
study switching and digital systems,
computer organization and architecture,
as well as data structures, software
development. database systems, operat-
ing systems, C -language, advanced
algorithms, and the principles of pro-
gramming languages. The Department
believes that this balance of emphasis is
important in preparing graduates for a
professional or research carcer.

Students entering Polytechnic have
diverse levels of computer expericnce 50
the Computer Science Department has
established two different levels of the
inireductory CS 200 ¢ Introduction to
Programming Methodology): inexperi-
enced and experienced. The experienced
levet is designed for students who
alrcady know some of the basics, such as
keyhourds, simple prompts. inpul/output,
variables and simple loops. and therefore



would be bored it these were covered
slowly. The nexperienced course will
be paced for first time users and will go
more slowly through the basic magerial,
The continuation of this course, CS 201
(Data Structures and Algorithims) may
also be divided into two ievels of materi-
al presentation to correspond to the
experience and abilities of the students,

The Mathematics Component
{ i 10 20 credits)

Maihematies ts essential to the T8 cor-
riculum. It forms the basis for under-
standing computer architecture and orga-
nization, principles of programming Ln-
guages, atgorithms, compiters, and oper-
ating svstens, The mathematics se-
quence 1s designed 0 enhanee the inte-
gration of mathematics with the comput-
er science component. T stodeits did not
have a chance to learn high school math
well tas determined hy the Polyviechnie
placcment examinaiion in mathematics),
they will be placed in a precalculus
course to prepare them {or the catenius
sequence. The physics sequence hegins
in the second term of the freshman year
o lake advantage of their preparation
mathematics,

Basic Science Component

{1310 16 credits)
Basic courses in physics and chenustry
provide @ well-rounded education in sui-
ence. Computer scientists find that their
waining in hasic science plays an impor-
tant role in their career. by allowing
them &0 understand the theoretical princi-
ples of new devices,

Busic Engineering Componesnt
{6 crediis}

Today. computers are used 1 all disci-
plines of engineering. This ranges from
computer simulation of wind wnnels, o
computer-aided-design {CADY of auto-
mohile parts, to loadflow analvsis of
electric power circaits, ete. Tt s impor-
tant that a computer scientist can com-
municate with enginecers from different
disciplines 1o understand their needs.
The two courses EG 101 and EG 102
{latroduction 1o Enpineering 1T & 11
mtroduce compuier science students 10
practical design experience in various
disciplines of engineerimg.

Humanities and Social Sciences
Component
{27 credits)

Courses in the humanities and social sci-
cnees ae an important part of the cur-
riculum. Career advancement is not only
based on technical skiils and knowledge.
18 equally based on the ability to com-
municate effectively and the ability 1o
apply the wisdom thai results from o
serious study and appreciation of the
humanities and social sciences. Thus. in
addition 10 basic humamiies and social
sciences courses, the Department re-
quires students to take LA 139 (¥ngi-
neering Lthics), HU 347 (Ethics and
Technology)y and HU 110 (Professional
Report Writing .

The Technical Elective Component
{18 1 27 credits)

It is mmportant for students o have the
opporiunity to explore other subject
areas of 10 delve intoe areas in more
depth. This is the purpose of having 18
o 27 credits of approved electives. Of
these. 9 credits must be selected from
computer science courses, Under cenain
special circumstances, undergraduaie
students with excelient academic records
niay be permitied to envoll in graduate
courses.  Undergraduates considering
this option should be aware that graduate
courses are typically much more difficuls
than undergraduate courses. The gradu-
ate courses that best suit this option are
those that have no graduate prerequisites
or have only 500 level courses as prereq-
uisites. The following undergraduate
courses can be substituted for the 500
level prerequisites: €8 200 for €S 530,
CS 201 tor TS 546G, CS 337 for CS 580
and CS 238 for CS 590, In addition to
the Iisted prerequisites or their equiva-
lents. permission of the academic adviser
and/or the instructor is required.
Computer Science is an cver changing
field. so the list of approved electives are
frequenty updated to include selected
topics courses or “hot” [opics in comput-
er technology. The current hist of
approved electives can be obtained from
the Computer Science Departiment.

COMPUTER SCIENCE

HONORS PROGRAM

Full-time students may apply for the
BS/MS Accelerated Honors Program
which leads to the simultaneous award
of a Bachelor's and a Master's Degree.
Depending on the student’s preparation
and objectives, completion of the two
degrees may come as early as the end of
three and three-quarter calendar yvears of
study, or as late as five and one- halt
years. But cach program i individually
designed in cooperation with a depart-
mental BS/MS Accelerated Honors
Program Adviser to atlow Tor varied
transfer and AP credits, co-op program
participation, protessional summer jobs,
and other goals consistent with an hon-
OF§ Program.

Possible BS/MS combinations with
(S degrees melude: BSCS plus MSCS:
BSCoinpE plus MSCS and BSEL plus
MSCS.

Admission to the program is normally
nade at the end of the freshman year,
based on superior admissions qualifica-
tions, and outstanding achievement dur-
ing the stwdent’s first year at Poly-
technic. Later admission may be consid-
ered. Each student who apphes is indi-
vidually interviewed. Students must
complele 16 to 20 credits cach semester,
maintain 3.5 overall and technical aver-
ages, and dispiay a record essentially
frce of course repetitions and with-
drawals,

The required courses tor the (wo
deprees include all courses required for
the individual BS and MS degrees, and
all curmiculurn footnotes apply. Required
credits are the sum of the credits for the
two degrees, exeept that about 4 w0 7
techmcal or free elective credits are
excused. Six credits of Master's Thesis
are usuaily required, and a special 9-
week full-time Sumrner honors rescarch
project at the end of the second or third
year is urged, if offered.

Acceleration may be achieved
through sumimer course work: research
paricipation; exira course loads; careful
course sequencing: and advanced place-
ment credit in such courses as MA
106/ 1437 (AP Calculus BC, grade of at
least 4, preferably 5); and C5 200 (AP
Computer Science A, grade of 3; or AP
Computer Science AB. grade of 4 or 5},
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COMPUTER SCIENCE

TRANSFER STUDENTS

Transter students are accepted nto
the computer science BS program on the
same basis described in the catalog
under admissions. In addition. the
Department requires that ar least 18
credits in computer science, 9 eredits of
courses from the list of approved elec-
tives, and CS 395 and C5 398 be wken
at Polytechnic,

Graduates of technology prograins
may he able to fulfill the requirements
for the bachelor's degree in computer
science in two to three-and-one-half
years, depending on the scope and level
of their previous education. Consult an
undergraduate adviser for details.

Courses taken at other schools may or
may ot be granted transfer credit bused
on evaluation of the content and level of
material covered. Periodic reevaluation
of courses at other institutions may lead
o a variaton in the amount of credits
granied {Tom year to year. Thus, stu-
dents conipleting the same program, hat
in different years, may receive differemt
amounts of transter credit. Consult a
computer science undergraduaie adviser
for current information. All computer
science courses will be evaluated by the
Computer Science Department. Transter
students muost arrive and present then
records for evaluation ot leasi one week
before the regulur registration pericd for
their first semester.

DEPARTMENTAL
STANDARDS, PROBATIONS,
AND “I” (Incomplete) GRADE

Engineers and computer scientists are
professionals who are expected to
achieve work of aceeptable quality and
quantity within a specified ume.
Similarly. Polytechnic siedents need 1o
assure timely academic progress. It is
this ability. the ability to work and to
achieve, which is most desired by
prospective employers.

To remain in good standing, Compu-
ter Science najors must satisly the fol-
towing requirements, These require-
ments are in addition 1o the University
requirements for a minimum term and
cumnulative 2.0 grade-point AVERAGE
i all courses.
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The following requirements apply ©
all CS students:

I. An AVERAGE of "C™ (2.00) or

greater m all CS courses.

[

A grade of “C-" or better in the fol-
lowing courses: MA 106 Caleulus 1,
MA 107 Calculus [, CS 200 Intro-
duction to Programming Methodoi-
ogyv, C5 201 Data Structures and
Algorithms, C§5 236 Swiiching
Theory and Logic Design, C§ 205
Assembly Language and Systems
Programimumg, CS 212 C, UNIX and
Softwure Development.

3. Students may repeat a course in which
they earned a substandard grade. but
no CS course may be taken more than
3 times (grades of "W and AUDIT
are not counted tor the purpose of thiy
rule).

4. A course in which a grade of ~[7 s
received may not be used to satisty
any prerequisites, untdl the incomplete
s resolved. See VPolicies on Grading
and Grades™ for the University in this
catalog tor additonal intformation on
Incomplete grades.

Students failing to meet any of the
above requirentents are placed on depart-
mental probation as a warning thot they
are not progressing acceptably toward
their degree. Repeated failure to meet
prohation requirements may fead o dis-
qualification from the undergraduate CS
program and courses. M students have
any questions, they should feel tree to
discuss them with an adviser—prefer-
ably in a timely fashion so that good
soluttons can be found to any problems
that may anise.

INFORMATION

The Undergraduate Student Manual.
tssued to every student. contains funher
details on honors, probation, approved
clectives, projects, and other matiers of
interest. Curricula and prerequisite
changes. new courses, special sections,
and other last minute announcements are
posted on the bulictin boards outside the
computer science olfice in Brookiyn amd
in Farmingdale, Each student is respon-
sible for keeping intormed.

Curriculum for the
Bachelor of Science

Degree in Computer
Science (for Freshman
entering 1993)

Note: Courses marked "7 require work on van-
ous computer systens. Courses murked ~d”
include magor Destgn/Computer projocts,
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Total credits reguired for graduation: 133

=08 mojors are only reguired to take CM
131/181. The second semester of Chemistry
{1G2/112) iv aptional. Students are encouraged
ter terke €8 201 ax seon oy possihle.

Note for HUMSS Courses:Studenls arve nrged 1o
feke 2RI cotd 38N Cemtrves ax specified inothe
Core Corvicnfim

Nate for PE Hx Physical Education—Sports
and Teams (Al teams): Plocaced Eduwcarion iy not
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MRV RN Rl senesfer an Hhey pileave,

Note for SLIOT Student Survival{Freskman I):
A cowese o tie Palviechnie eaperience, study
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catfant and Tove depariment appeoval. The cor-
rend frar af approved free elecrives can be
afrrctioredd frome the 08 deparomens,

Note for Approved Math Electives: The current
five o appreerved el cleciives can e odirained

Aron the O8N departinent.

Nate for Approved Electives: Three of the
apprraved efeciives smast e OF courses, the cur-
remt fod af approved electives can be obrained

Sornn the ON departinent,

GRADUATE PROGRAMS

The Departent of Computer Scienee
offers Master of Science and Ph.D,
degree programs in Computer Science
and a Master's degree prograin in Info-
rmation Systems Engineering.  {Sce the
catalog under Information Systems Engi-
neering {or a description of that
program).

The computer scicnce MS program is
intended 10 develop competence in a
broad runge of fundamental arcas includ-
ing data structures and algorithms, pro-
gramming languages, compilers. archi-
tecture, operating systems and artificial
inteiligenee. This degree is offered on all
three campuses,

The Ph.D. program is intended to

develop competence in a broad range of

arcas as well as expertise in one or more
specific arcas, critical thinking ability,
and the ability to conduct independent
research. Quistanding Ph.D. students are
advised 10 apply for fiancial aid 1 the

COMPUTER SCIENCE

torm of teaching assistaniships, rescarch
assistantships, or partial tuition renus-
sion.

THE MASTER OF SCIENCE
DEGREE IN COMPUTER
SCIENCE

Entrance Requirements:— For en-
trance into the Master of Science degree
programs. an undergraduate degree in
computer science. mathematics, science,
or engineering, with o superior under-
graduate record from an accredited insii-
tution s required. Apphicanis having
degrees 1n other tields wiil be considered
for admission on an tndividual basis.
Generally, entering students are expected
to have knowledge of mathematics
through calculus,

Additional entrance requirements are

as follows:

L. At least one year of university-level
seence;

2. A working knowledege of a high-level
peneral purpose programming lan-
guage such as Pascal or C.

3. A basic understanding of computer
fundamentals such as computer orga-
nization and operation, data struc-
tures, and compuler architecture.

[t is anticipated that students entering
with a Bachelor's degree in computer
sclence of with a Bachelor™s degree ina
technical areg and a strong minor in
computer science will satisty the en-
trance requirements for the Master’s
degree program.

Students having superior academic
credentials but lacking sufficient back-
ground are admtied in conditional status
pending satisfactory completion of sev-
eral individually specified preparatory
courses. In some cases such students
will be invited o an inlerview 1o deter-
imine the Necessary preparatory courses
they need to complete. Successtul com-
pletion of the preparatory courses with a
“BT or betier average grade 15 @ neces-
sary condition for transfer to regular sta-
tus,

The demonsirated ability 1o commu-
nicate in written and spoken English is
an essential ingredient for sugeess in pur-
suing graduate studies in compuier sci-
ence and information systems engineer-
tng and is required for regular status,
Foreign students and others for whom
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English is a second language may be
required to undertake preparatory work
1o improve their language skills before
admission into the graduate program.

Admission with advanced standing is
aceepted in accordance with Polytechnic
regulations published in the catalog. A
maxitnum of nine units may be applied
ter the MS degree from previous graduaie
work at an acceptable institution.

Master’s Degree Requirements:

To satisfy the requirements for the
Master's degree. the student must com-
plete a total of 36 units as described
below, with an overall average of B. In
addition, a B average is required in the
“core course” group, a5 indicated below.

Students with an exceptionaily strong
undergraduate computer science back-
ground may be allowed to replace
required courses with more advanced
clectives.  Permission of the graduate
director is required.

Requirements:
1. Core Requirements (B average
required)
8 603 Design and Analysis of
Algorithms
CS 613 Computer Architecture 1
CS 623 Operating Systems [
CS 637 Programming Languages
CS 641 Compiler Design and
Construction |
In cerain rare circumstances, and with
the approval of the graduate director,
other CS or EE courses may be used to
fulfifl the core requirement.

2. Analytical Requirement
One of the following courses:

CS 60 Fundamentals of Compuier

Science

CS§ 675 Theory of Computation
Students who can demonstrate a strong
background in discrete mathematics will
be encouraged to take CS 675 instead of
CS 600. Under special circumstances,
with permission of the graduate director,
students who can demonstrate a strong
background in discrete mathematics may
be permitted to substitute a graduate
math course for CS 675,
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3. Two one-year course sequences
from the following list:

CS 603, CS 604: Design and Analysis
of Algorithms I and 11

CS 606 and either CS 607 or CS 608:
Software Engineering I and either
Software Engineering [T or Principles
of Databasc Systemns

CS 613, CS 614: Computer Archi-
tecture [ and 11

CS 623, CS 624: Operating Systems |
and I1

CS 641, CS 642: Compiler Design
and Construction T and I

CS 661 and either CS 662 or CS 664
or CS 665 or CS 667: Artificial
Intelligence I and either Artificial
Intelligence 1T or Yision and Scene
Analysis or Expert Systems and
Knowledge Engineering or Neural
Network Computing
In certain circumstances, and with the
approval of the graduate director, other
course sequences may be used to fulfilt
this requirement.

4. Approved elective courses, of which
a maximum of 6 units may be a
thesis.

Thesis - Exceptional students may elect
to writc a Master's thesis, for which no
more than 6 units may be earned toward
the degree. Such students should find an
appropriate adviser who has agreed to
monitor the thesis research.

Such research need not be original, but
should adequatcly demonstrate the stu-
dent’s proficiency in the subject materi-
al. An oral defense of the Master’s the-
sis with at least three professors in atten-
dance is required.

THE Ph.D. DEGREE IN COM-
PUTER SCIENCE;

Graduate students who have exhibited
a high degree of scholastic proficiency
and given evidence of ability for inde-
pendent scholarly work may consider
cxtending their goals toward the degree
of doctor of phitosophy.

The preliminary requirements for
admission to the program include the
following:

1. A Bachelor’s degree in science, engi-
necring or management from an
accredited school and a superior acad-
emic record, or

2. A Master's degree or one year of
graduate work in an analytically-
hased area, and a superior academic
record.

Applicants must include GRE general
exam scores, two letters of recommenda-
tion. a statement of purpose, and all rele-
vant academic records. in addition o the
completed application form.

The Ph.D. program consists of 3 Parts:

A}Courses and qualifying exams;

B} Seiection of an adviser, survey of
research area, and oral presentation of
survey paper,

C) Preparation and defense of a scholarly
dissertation which embodics an origi-
nal research contribution.

In order to maintain Ph. D. candidacy

reasonable progress must be made,

including taking and passing the qualify-
ing exam in a timely manner.

A) Courses and Qualifying exam

Courses:

A minimum of 90 units of gradvate work
beyond the BS degree, including at least
24 units of disseriation, and at least 60
units of course work i required for the
Ph.D. degree.

Qualitative rather than quantitative
constderations witl determine the final
approval of the program of graduate
study; however, the following should be
included:

a. The basic MS§ requirement in comput-
€r sclence;

b. A major concentration in a computer
science area,

¢. A minor concentration in an area other
than computer scicnee (a minimum of
four courses).

Requirements b and ¢ must be approved
by the Departmient of Computer Scicnce.

Qualifying exam:
The qualifying exam 1s given once &
year, and consists of four parts:

1} Algorithms and Theory of
Computation,

2) Architecture and Operating Systems,

3} Programming Languages and
Compilers,

4y Computer Applications.



The exams are based on a reading list,
available from the department. Each
section of the exam is fargely, but not
entirely. supporied by several courses.
However. the reading list of the exany,
not the syllabus of the supporting cours-
es. determines the required knowledge.

Students entering Poly with a
Bachelor's degree will normally take the
exam within two years. Students enter-
ing Poly with a Master’s degree in Com-
puter Science are advised to take the
qualilying exams within o year from
entering the Phoi. program.

B} Choosing an adviser and the for-
mation of a committee

After passing the qualifying exam, stu-
dents should begin preparing to conduct
thesis sescarch. The first step is choos-
ing an adviser. and agreeing on o
research arca. Ina second step a faculty
commitiee. chosen by the head of the
program, will be formed.

To develop depth of knowledge in a
specific arca and 1o demonstrale written
and cral communication skitls, each
Ph.D. student must write a survey paper
and give an oral presentation to the com-
mitice. The commitiee will judge the
paper based on the writing, the content,
the critical thinking exhibited, the oral
presentaiion, and the student’s ability to
answer gquestions in the area surveyed.
The topic of the survey paper will be
chosen in consultation with the adviser.
who will also instruct the student about
the formatl and acceptable content of the
survey paper. The paper should be com-
pleted within one year of finishing thee

at least one paper on the research be sub-
mitted to a referced archival journal.
When the adviser leels that sufficienty
significant research results have been
obtained and that the thesis has been
written in an acceptable way, a thesis
defense, consisung of an oral presenta-
tion by the candidate and questions by
the committee. will be scheduled.
Additional requirements for the Ph.D.
thesis are avarlable from the oftice of the
Dean of Graduate Studies,

UNDERGRADUATE

COURSES

Students are advised o consult the
Schedule of Classes for changes in pre-
requisites in effect after publication of
this catalog,

General prerequisite: Students may
not regisier For any junior- or senior-
ievel courses until all freshmen reqiire-
menis are completed.

3:0:0:3 means that the course meets
for 3 lecture hours, § laboratory hours,
and {} recitation hours each week and
that a total of 3 credits, (o1 units for
undergraduate courses), are awarded
upon suceessful completion of the
COUrse.

CS5 200 Introduction to Programming
NMethodology F:00:7:3

Introduction 1o discrete mathematics
including: tools, techniques, methodolo-

qualifving exams. In order for the stu- \ eies, and algorithiie language. Com-

dent o he able o complete the survey ~ puters and progranuning: the slgorithmic
- - . Cd -

paper requircment in a umely manner, \j_:mguagc: pseudocode; problem solving

students whose spoken or wrilien
English language skills are deficient are
required to remedy these deticiencics as
soon as possible. One way to do this is
by taking ESL and/or public speaking
courses offered by the Humanities
department.

C) Dissertation

The third, and most substantial, aspect of
the Ph.D. is the thesis. The thests must
embody a signilicant original research
contrnibution and must be writico in
accepted scholarly style. The rescarch
should be conducted in close consulta-
tion with the student’s adviser and com-
mitlee. [t is strongly recommended that

and program structure. Compihing, run-
ning and debugging a program. Con-
stants, variables, data types, assignments,
anthmetic expressions, mput and output.
Top-down design and procedures.
Selection and loops. Functions. Enu-
merated and subrange data types. Armays,
records., sets, files. Recursion, searching,
and sorting. Prerequisite; Nowe. Co-
requisites: MA 105 or 106 (or MA 100
or 101) A “C-7 grade is required if this
Certrse ix used as o prevequisite.

COMPUTER SCIENCE

8 201 Data Structures and
Algorithms 3:0:8:3
Introduction to data structures. Program
specification and design.  Abstract data
types: stacks and queues. Dynamic stor-
age sltocation.  Sequential and linked
mplementation of stack and gueues.
Topics of discrete mathematics.
Sclecting clements from a set, searching
methods, sequential and binasry. Binary
trees. binary scarch trees and general
trees. Hashing, Computational complex-
ity. Sorting algorithns, comparison of
sorting lechniques and analysis. Pre-
reguisites: CS 200 {C-" reguired): MA
05 (preferubiv MA 106 or MA 101).
Co-requisites: MA 106 preferably MA
107 or MA 116, "C-7 grade required by
B5CS and BSCempE majors.

CS 202 Advanced Algorithms
3:0:0:3

The design. implementation and analy-
sis of algorithms. Topics in discrete
mathematics. big O notation, estabhish-
ing and solving simple recurrence equa-
tions. Seuarching and Sorting. Balanced
binary search trees. Hashing. Priority
gqueues. Algorithms on graphs: DES,
BTS. connccted components, topelogical
sort, single-source shortest paths, all-
pairs shoriest paths. transitve closure,
minimum spanning tee. Design para-
digms: divide and conguer. dynamic pro-
sramming, greedy algorithms. Prerequi-
sites. 8§ 207 (7 C-" grade required by
BSCS majors ).

CS 205 Assembly Language and
Systems Programming RETY I

Internal representation of numceric and
character data. Machine organization
and machine language programming,
Assembly language, assemblers,  As-
sembly language programming: branch-
ing. arrays, lists. arithmetic and bit
manipulation, macros. stacks, subrou-
tines, parameter passing, recursion.
Linking and loading. position-indepen-
dent and re-cntrant code. Traps and
interrupts. Preveguisite: C8 200 (7C-"
regiired for BSCS and BSCompk
HEOrs )
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C5 206 Compiiers 200003
Gramumars, lexical analysis, parsing the-
ory and sigorithms. intermediate lan-
gusges. storage assigament, stack
machines and run-tine organization, A
large programming project 1s required.
Prereguisites: CS 20017 C-7 required),
C5 205 (7C-" required). Suggested co-
reguisites; CS 202 {required of BSCS
majors ) and C5 312

CS5 211 COBOL. Programmniing
J:0:0:3

Computing using ANSI-COBOL for
simple and complex business problems.
Structured programming used through-
out. Creating. using and updating
sequential, indexed and relative data files
on magnetic tapes and disks. Report
writer and table handling modules in
COBOL. Batch processing and time
sharing processing. {This course cannot
be used to satisfy any degree require-
ments 1 computer science or in electri-
cal engineering.)

CS 212 C, UNIX, and Software
Develnpment RNINIA]

Programming in C in the UNIX environ-
ment. Meithodology of prograin design.
Programming style. tools. environment,
documentation. Programming project.
Prevequisites: CS§ 200 ¢~C-" required},
CS 201 (*C-" required).

C8 236 Switching Theory and Logic
Design 3:0:003

Introduction to concepts of switching
theory and digital systems. Topics in
discrete mathematics including: logic
and propoesitions, properties of sets, and
Boolean algebra. Number representa-
tions. arithmetic operations, coding,
combinational circuits. logical design,
sequential machines, state diagrams:
tables. clockmode and pulse mode sys-
tems, state reduction. machine synthesis.
Prervequisites: C§ 200(°C-7 reguired in
5 200 for BSCS. BSCompE, and BSEE
mrctfors). €8 205 reconmended. "C-"
grade Is regtived if this course Is to be
used as o preveguisite.

8 238 Operating Systems  3.0:0:3
Overview of uscr interface. Process
structure. creation and context switching:
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system calls: process cooperation,
Memory managenient: virtual memory.
/O management; interrupt handling. File
structures: duectories, fault-tolerance.
Design project invelving construction of
portions of operating system required.
Prereguisites: C§ 205 ¢7C-7 required),
CS§ 337 (C-" required), C§S 212 or
knowledge of Clunguage.
CS 240 Computer Music 3:0:0:3
Digital andic fundamentals: sound mea-
surement, A/D and D/A conversion, fre-
quency spectra, Fourier series and trans-
forms, DFT and FFT algorithms, convo-
fution, filtering. Music tuning systeins,
microtuning, music encoding. Computer
music programming, computational
requircments.  Additive, subtractive, and
nonlincar synthesis technigues. Intro-
duction to speech synthesis, Reverber-
ation, localization, and psychoacoustical
effects. Stochastic algorithims for com-
puter inusic composition.  Digital music
synthesizers, MIDI microcomputer inter-
face programming. Prereguisites: T8
200, MA 9 for MA 103), and interest
N nsic,

CS 275 Theory of Computation
3:0:0:3

The concept of algorithims, foundational
programmming languages., topics in dis-
crete mathematics, computable func-
tions, Godet numbering and Church’s
thesis, unsolvable problems, context-free
srammars for fonnal languages, parsing,
finite automata. Prerequisite: CY 201
(" C-"required); C5 236 { °C- "required).

C5 306 Software Design and
Engineering 3.000:3
Introduces the wehaiques used o speci-
fy, design. test. and document medium
and large software systems. Design
techniques include structured propram-
ming, defensive prugramining, proprara
design language ¢PDL), and program
complexity models.  Path testing,
exhaustive test models, and construction
of test data. Software reliability models.
Introduction to software tools and man-
agement techniques.  Student term pro-
jects tnvolve group software develop-
menl. Prerequisites: CS 201 (*C-"
reguired), 5 212 ("C-7 regidved); MA
223 or MA 222, gnd C§ 202 are recom-
mended.

C5 308 Introduction to Database
Systems 3:0:0:3

The cffective management and utiliza-
tion of duta. Objectives of a Database
Management System (DBMS). The
three-level architecture, data indepen-
dence. File organization and access
methods.  Relational systems, SQL lan-
guage, data definition and manipulation,
views. Relational model theory, rela-
tional algebra and calculus. The data-
base environnent, transactions, concur-
reacy, sceurity and data integrity.
Prerequisite: C5 212 or CS 312,

CS 312 Principles of Programming
Languages 3:0:0:3

Principtes and program styles associated
with current conventional programming
fanguages. Topics include language
evaluation criteria and historical influ-
ences on language design: lexical analy-
sis. syntax analysis; semantic considera-
tions; control structures: data types; sub-
programs; process and data abstractions;
procedural, functionat, and other lan-
puage styles. Prerequisite: CS 201 (*C-
" required).

C8 316 Microprocessors 3:0:0:3
Block diagram deseription of the archi-
tecture of a typical microprocessor.
Registers and ALU of the CPU. Inter-
facing companents, bus structure, /O
techniques. priority interrupt schemes.
Program techniques. Prerequisite:
CS337(“C-" required).

(S 337 Computer Architecture and
Organization 3:0:0:3

Compuier architecture: machine lan-
guage instruction set design,  Computer
organization: logical madules, registers,
memories, /O devices.  Arithmetic and
logical operations, fixed and floating
point systems. Introduction to s hard-
ware description language. Design and
analysis of a complete digital computer
employing hardwired and micropro-
grammed control. Stack machines.
Prerequisite: CS 205 (" C-" required for
BS5CS and BSCompE majors), C§ 236
{“C-" required).



CS 391-4 Selected Topics in
Computer Science 3:0:0:3
Advanced courses in compiler science
given to selected students. These cours-
es are vehieles for presenting novel
material, trying new cducational meth-

ods and courses. and laking advantage of

the special competencices of visiting stadt,
Prerequisite: Permission of CS Depart-
e,

C8 395 Introduction to Scnior Project
IR

Group lectures and individual discus-
s1088 to prepare students for professional
achievement in their senior project. This
15 the first phase of a project (or projects)
which requires the design, construction,
testing. and documentation of a piece of
equipment. software package, or systems
apphcations. Prereguisites: HU 114 (C-
" required), HU 118 or HU 120, comple-
tion of all technical and lab courses
through the junior year. Co/Prerequ-
isites: Afl courses specified by the pro-
Jeot adviser.

C8 398 Senior Project in Computer
Science YOURIR

Term project. A student or several stu-
dents work as a group with a statt mens-

her and gradume students on a topic of

interest. Wrikten report and presentation
required. Prerequisites: CF 393,
Co/Preregutisites: All cotrses specified
by the project adviser.

PREPARATORY

COURSES

2°£:0:0:3 mcans that the course meets
for 2/ lecture hours, O Taboratory bours,
and 4 recitation hours cach week and
that a total of 3 credits, {or units tor
undergraduaie and graduate courses).
are awarded upon successful completion
of the course.

The graduate courses listed in this
section were formutated o accommodate
the needs of students who wish to pursue
graduate studies in computer science, but
who lack sufficient undergraduate prepa-
ration. Mo eredit will be allowed for any
of these courses toward graduate degrees

I compuier science. Information sys-
tems engineering or other graduate
degree programs administered by the
Departimient of Computer Science.
Submission of substantial computer pro-
gramming assignments is required in all
these courses.

CS 530 Introduction to Computer
Science 2000003

Introduction to discrete mathematics.
Computers and propramming; runining a
program under UNIDX: the algorithmic
language: pseudocode; problem solving
and program struclure.  Constants, varn-
ables, data types, assignments, arithmetic
expressions, input and output. Top-
down design and procedures. Selection
and Toops. Functions.  Enumeraied and
subrange data tvpes.  Arrays, records,
sets. Recursion. scarching, and sorting.
Prereguisite: graductte status.

CS 540 Data Structures and
Algorithms 2000003
Introduction to data structures. Program
speeification and design. Abstract data
tvpes: stacks and gueues. Dynamic stor-
age allocation. Sequential and linked
mplementation of stacks and gucues.
Searching methods. sequeniiad and bina-
rv. Binary trees, binury search trees and
general trees. Hashing, Computationat
complexity. Sorting algonthms: Selee-
uon sort, Insertion sort, Heapsort.,
Mergesort. and Quicksort. Compartson
of sorting technigues and analysis,
Prerequisite: C8 330,

C5 580 Computer Architecture and
Organization 200003

This course provides computer science
students with an understanding of com-
puter hardware subsysiems, and basic
digital design tools and strategies.
Combinational and scquential circuits
are developed for the basic building
blocks of computers. Binary and hexa-
decimal anthmetic s presented in both
human and machine algovithms., A sim-
ple computer 1s bult up from the build-
ing blocks developed. Hardwired and
microprogrammed control systems are
investigated.  Asscmbly languape and
instruction sets are presented.  Memory
organization alternatives are explored.
Prereguisite: praduate status. Coregui-
site: 5 530
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CS 5390 Introduction to Operating
Systems 24:0:0:3

This course describes operating systems,
the programs that interface with comput-
er hardware. These programs can he
unpleinented in firmware or software.
The concept of process as “program in
execution” is introduced. and operations
{suspend and resumc) on processes dis-
cussed. Hardware and software mecha-
nisms for providing asynchronous
processes with mutually exclusive access
to resources and for avoiding deadlocks
are eiven. Scheduling strategies for
CPU- and I0-bound process are
described. Storage management is pre-
sented as the sceond major component of
an operating system. The organization
of physical storage is discussed. The
implementation of virtual memory and
of fife systems is described. The impor-
tance of security and protection in multi-
user systems 18 discussed. A case study
may be presented. Prerequisites: €5
330 and C5 580,

GRADUATE COURSES

Graduate courses in compuier scicnee
arc offcred on cach campus on a regular
basis, annually, or in two or three-year
cyeles, The Computer Science Graduate
Mailing, sent out (o studenis prior to
cach registration. contains the latest
information on course offerings for the
semester. including descriptions of
Selected Topies courses oftered.

2::(10:3 means that the course meets
for 2/ lectuve hours. (3 laboratory hours,
and U recitatton hours each week and
that a total of 3 credits, {or uniis for
undergraduate and graduate courses),
are awarded upon successful completion
of the course.

CS5 600 Foundations of Computer
Science 2/:0:0:3

This course 18 intended to help siudents
develop the background they will need
in order to master more advanced mater-
fal encountered later and covers the fol-
lowing topics: Mathematicat induction,
algorithms. proot of correctness of pro-
grams. Scts, relations and functions.
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Combinatorics, probability  {probability
spaces, inclusionfexclusion. random
variables, moments, binomial distribu-
tion). Difference equations, proposition-
al logte, truth tables. DNF and CNE.
Trees and graphs. Formal machines
{automata and regular expressions,
grammars}). Rates of growth of func-
tions, intractabhle problems.

CS 603 Design and Analysis of
Algorithms 1 200:0:00:3

Data structures: priority queues, binary
search trees. height-balanced trees.
heaps. hash tables. Searching and sorting
techniques: heapsort. quicksort, sorting
in hinear ume, medians and order statis-
tics. Design and analysis techniques:
dynamic programming. greedy algo-
rithms. Graph algorithms: clementary
graph algorithms (breadth-first scarch,
depth-first search, topological sorl. con-
nected components. strongly connected
compounen(s). MiNERWM spanning iree,
shortest path.  Prerveguisites: C5 340, CS
606,

CS 604 Design and Analysis of
Algorithms I1 20:000:3

Advanced design and analysis tech-
nigues: anortized analysis of algorthms,
Advanced data-structures: binomial
heaps. Fibonacci heaps. daty structures
for disjoint scts, analysis of union by
rank with path compresston. Graph
algorithms: clementary graph algo-
rithms. maximum flow, maiching algo-
rithms. Randomized algorithms, Theory
of NP-completeness and approach to
finding (approximate) sotutions to NP-
complete problems. Sclected additional
topics that may vary. Prevequisite: CS
603,

C8 606 Software Engineering 1
2/:0:0:3

Software development and modceling
tools. Software architecture, require-
mients, design, validation, rehability esti-
maticen, and management. Top-down,
object-oriented. modular and domain-
specific design. Design representation
technigues. Specitication-based and pro-
gram-based testing technigues. Error
reliablity and mean-time-between fail-
ure models. Team programming and
programming in the large. Prerequi-
sites: CS§ 540
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CS 608 Principles of Database
Systems 2500003

Duatabase management system overview,
Data independence and absiraction.
Physical database organization, and
access methods. Daty models. the
Esntity-Relationship model. ihe network,
hicrarchical and relational models.
Relauonal Database design, functional
dependencies and normalization. Query
processing and optimizatnon, Concur-
rency control and recovery, Sceurity and
integrity.  Diswibuted and Object-orient-
ed databases,  Prerequisites: C5 308 or
permissien of instrictor, (8 606,

CS 613 Computer Architecture |
240003

Uniprocessor computer architectures:
performance and cost. instruction set
design and measurements. basic proces-
sor implementation technigues, simple
pipeline technigues, memory hicrarchy
desien, and computer arithmetic.  Pre-
requisite: CS 380,

€5 614 Computer Architecture I1
20:000:3

Computer archatectures that exploit par-
allelismy: pipelining. super-scalar, vector
processors, overview of paralle]l ma-
chines, and setected parallel computing
topics, such as. MIMD and SIMD
machines and their interconnection
structures. Prereguisite: CS 613,

CS 616 Microprocessors  2/0(k0h:3
Advanced microprocessor architectures
and [A) techniques tncluding mulii-
pi’OCCSSGf S)"S(CI'HS. ITCTROGTY MANAZe-
menl, and real-time considerations.
V151 implementation, hit-shice micro-
programmed systems. Preregnisite: CS
613,

€S 618 Fault-Tolerant Computers
2:0:0:3

Introduces a variety ot hardware and
soltware techniques for desipning and
modeling fault-telerant computers,
Topics include: coding techniques
(Hamining, SECSED. SECDED, etc. )
majority voting schemes (TMR): soft-
ware redundancy (N-Version program-
ming): software recovery schemes; net-
work rehiability design and estimation.

Introduces probabilistic methods for reli-
ability modeling. Examples from space
fault-tolerant systems, networks, com-
mercial non-stop systems {TANDEM
and STRATUS). Fault-tolerant modeling
tools such as HARP., ARIES. SHURE.
Prerequisite: (5 236 or CS 580,

CS 623 Operating Systems 1
2i7:0:0:3

Operating systems for uniprocessors:
processes, mutual exclusion, job sched-
uling, memory. storage hierarchy. file
systemis, and analytical modeling of
compuier systems. Prerequisite: S 590,

CS 624 Operating Systems 11
2/:0:0:3

Operating systems for parallel and dis-
tributed computers: concurrent program-
ming. process synchronization, dead-
locks, distnibuied computing, networks,
distributed concurrency control, and ana-
Iytical modeling of computer systems.
Prerequisite: CS023.

S5 627 Performance Evaluation of
Computer Systems 22500003

Modeling and performance analysis of
computer systems. Introduction to gueu-
ing network models and elements of
queuing analysis. DExact and approxi-
mate analytical techniques. simulation
and operation analysis. LExamples in
modeling multiprogramniing operating
systems, interactive systems, and flow
control in computer networks, Pre-
reguisite: EL 531 or MA 225 and
RSIPHCEOr 'S Perission.

CS 637 Programming Languages
24:0:0:3

The structures, notations, and semantics
of conventional programming languages.
[ssues of scoping. binding, type struc-
ture, and parameter passing.  Abstract
data types. Programming in the large.
L.anguage supporl for parallelism.
Implementation issucs. TFunctional, logic

and object-oriented languages. Pre-
regyuisites: C§ 540

CS 641 Compiler Design and
Construction I 204:0:0:3

Compiler organization. Lexical anabysis.
syntax analysis, abstract synlax trees,



symbol table organization, code gencra-
tion. Introduction to code optimization
techniques., Prerequisites: CS 540, CS
380, CS 600,

CS 642 Compiler Design and
Construction 11 20.0:0:3

Further considerations of syntactic
analysis. scmantic analysis and code
optimization techniques.  Prereguisite:
CS5641.

CS 653 Interactive Computer
Graphics 240:0:3

This course introduces students to the
fundamentals of computer graphics.
Topics covered include: graphics soft-
wares and hardwares, window-to-view-
port mapping, 2-13 clipping. dynamic
techniques. interactive techniques. 2-D
and 3-D transformations, viewing (rans-
formation. 3-D rendering, 3-D clipping,
Z clipping, raster graphics, space curves
and surfaces. hidden line removal, cic.
FPreveguisites: S 540 and MA 153, or
equivalents.

CS 661 Artificial Intelligence 1
24:000:3

This course introduces students to the
many concepts and techmiques in Arti-
ficial [nteliigence (Al Topies coverad
include: problem spaces and search,
heuristic search technigues, predicate
logic, game playing techniques, plan-
ning, learning. natural language process-
ing, and machine perception.

CS 662 Arificial Intelligence TI
2/:0:0:3

Further study of automation of intellec-
tual processes. Automnalic theorem proy-
ing. Expert systems. Simulation ol ver-
bal learnming behavior. Learning ma-
chines, adaptive systems, robots, deci-
sion-making problems.  Adequacy of
existing theoretical treatinents.  Pre-
reguisite: CS 661

CS 664 Computer Vision and
Scene Analysis 20003

This course introduces students 1o the
many techniques, applications and cur-
rent research arcas in computer vision
and scene analysis. Topics include:
polybhedral scene analysis, carly process-

ng, Iimage segmentation (edge detection
and region growing), 2-D and 3-D geo-
metric structure representation, 3-D
object recopnition, depth measuorement
and analysis, wnage motion analysis, and
model-hased and knowledge-based
vision systems. Preveguisites: CS 540
and MA 153, ar equivalents. or pennis-
siont of instructor,

CS 665 Expert Systems and
Knowledge Engineering 24003
This course introduces students to the
varieus lechniques used in building an
expert system. A introduction to the
rule-hased progranmuming language QPS5
will be given, and a prototype expert
system will be built using . Topics
covered include: knowledge representa-
tion methods, production systems, infer-
ence procedures, uncertainty and evi-
dence combination, expert systems
architectures and control, knowledge
acquisition, programiming languages for
expert syslems, and various case studies.
Preveguisites: C5 661 and progranming
experience.

C8 667 Neural Network Computing
20000:3

An introduction to neural network mod-
els and their applications.  Discussion of
organization and learning m neural net-
work models including: Perceptrons,
Adulines. backpropagation networks,
recurrent networks, adaptive resonance
theory and the acocognitron. Ilmplenien-
tations in general and special purposc
hardware, analog and digital.  Appli-
cation in various arcas with comparisons
to non-neural approaches. Decision sys-
tems, nonlinear control. speech process-
g and viswon., Prereguisite: C§ 540
Sowme familiarity with matriv notation
and puriicld devivatives is recommended,

CS 671 Switching and Automata |
2/:000:3

Analysis and synthesis of combinational
and sequential switching circuits.
Boolean algcbras, switching funcuons,
miaimization, single and multiple output
networks. realization of functions,
Finite-state sequential machines. staie-
transition dmgraims. machine and state
equivadence, incompletely specified
machines, state reduction, machine real-
izations. Prerequisite: CS 600,

COMPUTER SCIENCE

C8 675 Theory of Computation
20:0:0:3

Computability and decidamtity. Comput-
able and primitive recursive functions.
The Halting Problem. Recursively enu-
merahle sets. Relationships between lan-
guages. grammars. and machines.
Solvable and unsolvable linguistic ques-
tons, Prereguisite: OS5 600 or permis-
sion of instrucior.

CS 681 Information, Privacy, and
Security 23

Introduction to security and privacy
issues associated with information sys-
tems. Costfrisk tradeoffs. Technical,
physical. and administrative methods of
providing security. Control of access
through technical and physical means.
fdentification and authentication.
Lncryption. including the Data Encryp-
tion Standard {DIZS) and puhlic key sys-
tems. Management of encryption sys-
tenis, including key protection and distri-
bution. Privacy legislation and technical
means of providing privacy. Prerveqgui-
site: graduate staius.

CS 682 Network Management and
Security 2:0:0:3

Human aspects of network nuanagement:
perlormance measures: classical and
vendor network management systems;
unified systems; O8] network manage-
ment: fault and performance: configura-
tion control: sceurity: encryption.
Preveguisite: EL 635,

CS5901-912 Selected Topics in
Computer Science each 2'::0:0:3

Topics of current inierest in compuier
science.  Recent offerings inciude sofi-
ware specification and validalion, paral-
lel algorithms and architectures, distrib-
uted systems. randomized algorithms.,
object oriented programming in C++,
advanced topics in databases. perfor-
mance analysis. computahonal opti-
mization. {See computer science gradu-
ate maihing for detailed descrnption of
cach particular oftering). Prereqguisite:
specified when offered.
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COMPUTER SCIENCE

C8941-942 Readings in Computer
Science I, I1 each 2'/::0:0:3

Intended primarily for advanced gradu-
ate students who wish to study in a spe-
cialized area under the supervision of a
taculty member. Permission of graduate
director is required. Regular meetings
with the adviser. An examination or
term report required.  Prerequisite: reg-
ular graduare siatys.

PROJECT AND THESIS:
STUDENTS MAY REGISTER
AND MAY GET CREDIT FOR
THESE COURSES MORE
THAN ONCE.

C8 996 Advanced Projectin
Computer Science 24/:0:0:3
This ¢ourse permits the student to per-
form research in computer science some-
what less in scope than a master’s thesis.
The acceptance of a student by a faculty
adviser is required before registration.
An oral examinuation on the project
report is required. Prerequisite; regular
RILCHIAN

C8 997 Thesis for Degree of Master of
Science 3 wnits

Exceptional students may clect to write a
master's thesis for which no more than
$tx units may be earned toward the
degree. Such rescarch should adequately
demonstrate the student’s proficiency in
the subject material. Oral thesis defense
with at least three professors in atten-
dance plus a formal, bound thesis vol-
ume are required. Thesis registration
must be continuous. Prerequisite: regu-
lar status and satisfaciary grades in pre-
scribed cowrses.

CS5 999 Dissertation for Degree of
Doctor of Philosophy I units

Original investigation of computer sci-
ence problem. Must demonstrate cre-
ativity and inciude features of originality
and utility worthy of publication in 4 rec-
ognized journal. Candidate must suc-
cessfully defend dissertation orally.
Registration of 24 units required {contin-
uous dissertation registration required).
Prereguisite: passing of qualifving
examination and approval of the
Computer Science PDepartiment.
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THE FOLLOWING COURSES
ARE OFFERED AS PART OF
THE INFORMATION
SYSTEMS ENGINEERING
PROGRAM:

CS 630 Input and Quiput Systems
20:0:0:3

The theoty, technigue and technology of
interaction between electronic digital
mformation systems and the external
environment from a systems perspective.
Maodels of text, speeches. and images
useful for systems studies. The process-
es and devices to convert between text,
speech, and image representations of
information and electronic digital infor-
mation systems. Prereguisite: regular
graduate status.

C8§ 676 Mathematical Techniques for
Information 204:0:0:3

Basic resuits from queuing theory, data
structures and graphs and network flows.
Poisson processes, M/M/1, M/G/1
queues. Queuving networks. Linked
lists, sorting. searching, dynanic storage
management. Graphs and network
flows, spanning trees: algorithmic com-
plexity. lincar programming, network
flows. inin-cut max-{low. Prerequisites:
regular graduate status, EL 531, and
MA 103,

CS 907 Human Factors in
Information Systems 2/:0:0:3
This course will introduce students to
human behavioral issues in the design
and use of interfaces for information sys-
temns. Basic issues of behavioral rescarch
and evaluation methods will be dis-
cussed. Sensory systems, mcmory and
fearning theory relevant to systems
huinan factors will be reviewed and
related to specific interface issues, such
as interaction devices, dialogue design,
and reference material. The focus will be
on understanding the issues invoived in
creating systems amenable to human
use. Prerequisite: Graduate stunding.

FACULTY

Gad M. Landau, Associate Professor of
Computer Science and Head of the
Conmputer Science Depariment

B.Sc. (Math. C§), M.S., Ph.D.(C8). Tel-
Aviv University ¢Isracl}

Algorithms, string matching, computa-
Horal bivlogy, pattern recognition, com-
munication nebvark

Ivan T. Frisch, Professor of Electrical
Engineering and Computer Science and
Provost

B.S. ¢Physics) Queens College; B.S.
(EE). M.S. (EE}, Ph.D. (EE), Columbia
University

Information systems, computer networks
and nenvork control

Donald Hockney. Professor of Comnputer
Science and Director of the Center for
Applicd Large-Scale Computing

B.A., McMaster University; Ph.D.
{Philosophy), Cornell University

Lagic, network design and applications,
daia base svsiems

Richard Mandelhaum, Professor of
Mathematics: B.S., Rensselaer
Polytechnic institute; M.A., Ph.D..
Princcton Umiversity
Nerworking protocot

Henry Ruston, Professor of Electrical
Engineering and Computer Science
B.S.E. (Math}, B.S.E. (EE}, University of
Michigan; M.5. (EE}, Columbia
University; Ph.D. (EE}. University of
Michigan

Software engineering, programming lan-
guages

Martin L. Shooman, Professor of
Electrical Engincering and Computer
Scicnce

S.B., SM. {EF), Massachuseus Institute
of Technology: D.E.E., Polytechnic
Institute of Brooklyn

Software engineering, system reliabifiry
card setfery

Richard Van Slyke. Professor of
Electrical Engineering and Computer
Scicnee

B.S. (Physics). StanlTord University; Ph.D.
(Operations research), University of
California (Berkeley)



Combinatarial optimization, information
network design, algorithims

Phyllis . Frankl. Associate Professor of
Computer Science

B.A. {Math. Physics). Brandeis Univer-
sity: MLAL, {Math). Columbia University:
M.S.. Ph.D (CS) New York University.
Softwere tesiing and ancdvsis

Jeanette P. Schmidt. Associate Professor
of Computer Scicnee

B.Se. (Math. CS). Hebrew University of
Jerusalem: M.S. CSy, Ph.D. (CSh.
Wezmann Instiuie of Science. Rehovol,
lsracl

Data structures, randomized algorithms,
probeabilistic analysis, computational
by

Edward K. Wong. Associate Professor
of Computer Science

B.E. (EE), SUNY. Stonvbrook: Sc.M.
{EE). Brown University: Ph.D. (EE).
Purdue University

Compaier vision, finage analvsis, pattern
recoeRition

Susan Flynn Hummel. Associate Pro-
tessor of Computer Science

B.A. (Mathy, McGiil University: Ph.D.
{C8) New York University

FParallel software and hardware

Boris Aronov. Assistant Professor of
Caomputer Science

B.A. (Math, CS). Queens College,
CUNY: M.S., Ph.D. (TS}, New York
University

Algoritlens, comprtational and combina-
torial geomeltry

Willard KorThage, Assistant Protessor of
Compuler Science

B.S.E. (EE/CS). Princeton University;
M.S.. Ph.D. (CS). University of
Cahiforma at Los Angeles

Distributed systems, operating sysiems,
guieuing theory

Yassilis . Tsotras, Assistant Professor of
Electrical Engincering and Computer
Scienge

B.A. (EE/CS), National Technical Unev,
of Athens (Greecey M.Sce. (EE), M.Phil.
i1y, Ph.D(EE), Columbia University
Dttehase svsienis, access wiethods. parad-
el dutabases cird compitter networks

Joel Wein, Assistant Professor of
Computer Science

B.A. (Apphied Mathematics). Harvard
University;Ph.D.{Applied Mathematics).
Massachusetts Institete of Technology
Puarallel und distributed computation,
combinatarial eprimization, scheduling
theory, afgorithms, network optimization

{Bill} Zhiwei Xu, Assistunt Professor of
Computer Science

B.S. (CS) Untversity of Electronic
Science and Technology (Chinay: M.S.
{Compl), Purdue University; Ph.D.
tCompkE). Untversity of Southern
Cahitornia

Compuiter architectre, parallel program-
FE

Linda Anne Grieco. Coordinator of
Advising

B.A. (Math), Hofstra University: M.S.
{C83, Poelviechnic Institute of New York:
Ph.[3. ¢Maih), Rutgers University
Programming and compiaer software

Haldun Hadimioghu, Visiting Assistant
Protessor of Computer Science

B.S. {EEy. M.S. (EE), Middle Last
Technical University (Turkey). Ph.i.
{CS) Polviechnic University

Contenrrent Compuier SVSICISs, computer
arelitectire and design, paraflel compu-
fation

Mohammed Ghriga. Instructor in
Computer Science

Dipl. d'Ingénicur (CS3 de 'Université des
Sciences et de Technologie d”Alger
(Algérie): M8, (C8§). Polytechnic
Lniversity

Softvare engineering, theory of compuia-
Hen, comaaications softweare

INDUSTRY PROFESSORS

Robert J. Flynn, Indusiry Professor of
Computer Science

B.S. (Physics). Manhattan College: M.S.
{Math)y, Ph.D. {Math), Polvtechnic
Institute of Brooklyvi

Comprier architectiure, operaling svs-
rems

COMPUTER SCIENCE

Barry Jones, Industry Assistant
Protessor of Flectncal Engineering and
Computer Science

B.§. {CE). Cooper Union; M.S. (EE).
Marist College

Electromechanical systems, real-time
CORPHLer SYSEems

ADJUNCT FACULTY

Maurice Karnaugh, Distinguished
Adjunct Professor

B.5. tPhysics). City College of New
York: M.S.. Ph.B2.. Yale University

David R. Doucette, Adjunct Professor
B.S.. M.5.. Ph.DD.. Polytechnic Institute
of Brooklya

Barry V. Gordon. Adjunct Professor
B.ELL, MUALE. New York University

Edward Lancevich, Adjunct Professor
B E.E.. City Collecge of New York,
CUNY; M.S. (EE). Columbia Univer-
sity: Ph.D. (EL), Polytechnie Institute of
NY

Gary Tjaden. Adjunct Professor

B.S. {(E.E.} University of Utah; M.§.
(... Northwestern University; Ph.D.
{C.5.} John Hopkins University

Walter Vasilaky. Adjunct Professor
B.A. {Math). Rutgers University: M.A.
(Applied inath}. University of Mary
land: Ph.DD. (Applicd math), NY
Lniversity

Eric Walthers. Adjunct Professor
B.A.. Ph.D. {Philosophy).
University

Yale

Arthur Appel. Adjunct Associate
Professor

B.ME.. MM, City College of New
York

Lillian 8. Ruston., Adjunct Associate
Professor

S.B. (EE3 Massachuseus Institute of
Technology: M. S(EE}, Ph.D. (ERE),
Polytechnic University
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COMPUTER SCIENCE

Kenneth R. Aupperle. Lecturer
B.S.. M.5.. Polyicchnic Institute of New
York

Mohammed Feknous. Lecturer
Ingeniorat en Electronigque (E.E.). Ecole
Nationale Polytechmque d™Adger; MLS.
{ELE.)y Untversity of Missouri - Rolla

John Kaufman, Lecturer
B.A. (C8), New York University: M.S.
(CS1 Polviechnic Umversity
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EMERITUS FACULTY

Arthur E. Laemmel, Professor of
Electrical Engineering and Computer
Science
B.ELE.. Polytechnice Institute of Brooklyn
Computer architecture, coding. digital
CIFCHES

James T, LaTourrette, Professor of
Electrical Enpincering and Computer
Science

B.S. (Physics). California Institute of
Technology: M.A. (Physicsy, Ph.D,
(Physics). Harvard University

Comypuiter fanguages and algorithms,
{‘()H!,-‘?Hf(’?' .T(;I‘ﬁh e

Stanley Preiser, Professor of Mathema-
tics and Compuier Science

B.S. {Physics), City College of New
York: M.S.. Ph.[D. (Math), New York
Lniversity

Nuwmerical anadysis, theory of computa-
tion, applied mathemuatics, software
engineering

Edward J. Smith, Professor Emeritus of
Electrical Engineering

B.E.E.. Cooper Union; MLE.L., DLEE.,
Polytechnic Institute of Brooklyn
Computer organization, switching and
CHIOMAIG



THE SCHOOL OF
ELECTRICAL

ENGINEERING AND
COMPUTER SCIENCE

The School of Electrical Engineering
and Computer Science was formed in
1990 10 coordinate the academic and
rescarch programs of ihe Electrical
Enginecering Department and the
Computer Science Department. These
activitics trace their beginnings to
Polytechnic's first electrical engineering
program in 1886, The euarliest caphasis
on electrical power generation, disiribu-
tion, and lighting expanded to radio
communications in the carly 20th centu-
ry: microwaves, radar, and television in
the 19407s; and digital compaters in the
1950’s.

tn addition o the recognized exeel-
lence in teaching, textbook writing, and
rescarch achievemients of ity faculy and
students. the School has a long tradition
of close ties with engineering practice in
industry and government. Leaders from
industry serve on advisery hoards for the
School’s programs, and it has served the
hifc-tong feaming needs of working engi-
neers since part-time graduate progranis
were itiated in F926.

As an admimstrative unit. the School
fosters interdepartmental cooperation tn
the many areas where EE and CS have
common interests, including the BS pro-
gram in Compuler Engineering, and
graduate student rescarch in the Centers
tor Advanced Technology in Telecom-
munications (CATT}, Applied Large
Scale Computing {CALC), and Imaging
Sciences {IIS). The School's faculty and
graduate students also participate in the
clectrophysics research associated with
the Weber Research [nstitute (WRI).
founded as the Microwave Rescarch
Institute in the 19407y hy Dr. Erost
Weber, whe later became head of the EE
department. and then Prestdent of
Polviechnic,

ELECTRICAL ENGINEERING

The centers and the degree programs
in clectrophysics, sysiem engineering,
computer engineering, computer science,
and information systems engineering are
described in more detait elsewhere in
this Catalog.

THE DEPARTMENT OF
ELECTRICAL

ENGINEERINGo

The Departiment of Electrical
Engincering administers a variety of
degree programs summarnized n the
table which follows. From its begin-
nings in the 188075 the department has
enjoyed nattonal and mternational repu-
tation based on the accomplishments off
its alwsnini, on the rescarch achicvemnents
of students and faculiy. and on the text-
books written by faculty and alumni.
This repuiation has been confirmed peri-
odicaily by surveys of members of the
profession: the latest, the 1993 Gourman
Report shows Polytechnie EE programs
as best in the New York City arca and
highly-ranked nationally, 12th for B.S.
and 13th for M.S. The maost recent
American Society Tor Engineering
Education list has the PhD (EE) 1{xh
nationally. out of over 200 Electrical
Engineering degree programs in the
United States.

This section of the Catalog describes
the programs and courses in electrical
engineering. All of these programs are
offered by The Department of Electical
Engincering within the School of
Electrical Engineering and Compuier
Science. For more information about the
Schoul and the Departments consult the
Academie Depariments section found in
Part  of this Catalog. The program list-
ings for computer engineering, computer
science. electrophysics. nformation sys-
fem engineering, and system engineering
may also be of interest. The graduate
programs ia clectrophysics and in system
cngineering are described i the appro-

priale Catalog sections: however, the
courses for these two programs (except
for thesis) are located in the electrical
enginecring section. Programs and
courses in computer science, and the
graduate program i information systems
engineering and compuler engineering,
are described in other sections of the
Catalog. The departmental foculty also
participates in the graduate programs in
energy, imaging sciences, and telecom-
nuntcations management, described
elsewhere in the Catalog.

Degree Programs Administered by

the Department of Electrical Engin-
eering are:

UNDERGRADUATE
Electrical Engineering

« Bachelor of Science
Computer Engineering

« Bachelor of Science (page 94}

(Administered jointly with Department
ot Computer Science

GRADUATE
Electrical Engineering

* Master of Science
+  Daoctor of Philosophy

Electrophysics

*  Master of Science
»  Doctor of Phitosophy

Systems Engineering

= Master of Science
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ELECTRICAL ENGINEERING

THE ELECTRIC
ENGINEERING

PROFESSION

Electrical engincering is a rapidly
growing profession which has evolved
from its early beginnings in electric
power gencration and distribution
through the developiment of telecommu-
nications, radio. television, compulers
and healtheare. Becawse of the advances
electrical engineers have brought about
m power distribution. computers and
communications, the world s a far dit-
ferent place than it was a mere 100 vears
ago. Their inventions have made the
world a smatier safer place. Reporting
and images from distant places make
world events part of our hife.

While undergraduate und graduate
students in clectrical engineering con-
centrate on these arcas, graduates even-
tually apply their training to such diver-
stfied ficlds as bioengineering, city plan-
ning. astronautics, radio astronomy, sys-
tem engineerimg, management, and
patent law. As students mature and real-
tze their abilities, their professional lives
May CEnier on cngineenng. government,
sules or education.

The electrical engineering faculty at
Polytechnic covers a wide range of
fields. Principal areas of teaching and
research are micro-clectronic deviges
and systems: coraputer engingering and
computer science: teleconmunications;
speech and image processing: electroop-
tics and electro-acoustics; microwiave
engineering: personal communications;
power systems and encrgy conversion:
plasma science and engingering; system
and control engineering: quantum elec-
tronics: and materials science.

UNDERGRADUATE

PROGRAM

The program for the degree of bache-
lor of science in elecirical engineering
gives students broad-based preparation
for a carcer in clectrical engineering 1
any of ils specializations, and readies
them for immediate employment in
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industry, business, and government, or
for further graduate education. The pro-
gram (both campuses), s accredited by
the Accreditation Board for Engincering
and Technology (ABET}.

Curriculum of Study for
the Bachelor of Science
Degree in Electrical

Engineering (for
Freshman ent
1993 or later)

FRESHMAN YEAR

Hours/Week

Nik Subject Cl. Lab. Rec. Cr,

First Semester

HLU 101 Wrwing and the 360 O b4
Fuomgnities 1
tor HEL 02

EG M Irrondnction to I fod ! i
Engiviering!

U5 200 Progranmming deoo ! 32
Methodidogy t Paveat,

M I Generad Chem § 1 ) [ RS

CM VI General Chemisere 0 47 60/
Lok £l Wiy

A T Cwtowdus R e 4
tHurard Method)

SL WL Frestonan Semineer 8 ! ]

PE M Spewrs aud Teams (0 14 18 0
tEHH o)

H

Second Semester

HLU 2000 Writng oad the R £ |
Humanitiev 1 OR

SS W Conremporary
Waorld Historn”

EG W2 bmrodicciion o P 43
Engineering Design’

PH 107 Mechanics I 3

CM 102 Geneval Chem 30 2 o 2/

CM 12 General Clennistee 0 1/ 00/
Larbe fHeAfr Whyi

Ma 107 Cefendns I RV RTINS
fHarvard Method i

CP 00 Biten o Coop Foou ft0
fEptfennal; ferke
sem f 2w d)

PE  10x Spewrts & Feanns [ N

fEaptead }
I6

SOPHOMORE YEAR
First Semester
55 WM Conremiporrery KR [
Warld Hrsrary' OR
HUE 20 Weiring & the
Hunwmities'
EE WM Blectrw Circudts £ 30} ! *
MA I8 fufferemied Egns & 30 0 [
MNumerico! Methodys
CS 200 Dara Strwciwres . 3e ) ! 3
{ Puseal)
PH 108 Electricity, o0 [
Magnerism & Flredds
PH 118 Laboratory for [F 2 DO B4
PHOFON AT Wihy)y
HLU 118 Public Speaking 0 [/
Seminar’
PEOON Sperts & Teeony 0 1A 0 )
fOpeferady
164
Second Semester
HU 1Y Professional Reporr 300 [F
Wrinng I
FE 102 Elecr, Crrewits 3 0 f 3
EE 192 Sophomore FE LA O
Laebirrarary (Al Wha )
MaA Y Mufridineayional 3 () ! Ri
Celeaelus
€5 205 Avembdy & Jeo f} P4
Macle Langiage
PHOI0% Waves, GUprics & 1 0 3
e voedvicnmines
PH 1Y Laburatory for [ A S
PHEHY AT Wy
PH 233 fraduction 1o LA ] 9 2
Molern Plivsics
PE 10x Sports and Feans 00 17 00
(Epifemal
18/
JUNIOR YEAR
First Semester
HI Elective [ OR 3
88 Efeciive 1
CS 236 Swiching & RITENT 3
Lagic esign
EE 0% Sremaefv Systens 320 (0 i3
& Tronsforms
EE 109 Sefid State Devices 4 1) [/
certed Cirenies 1
EE 163 Elevtromuagnelic 30 [
Woves amd Marerials
EE 198 fimior EELab VP F 2 a2
PE W Sportsand Yeams 0 1/ 0 0
(Opriconat)
18
Second Semester
HU Eteciive f1OR Ri
88 Eleerive I
CS 337 Computer R o3
Archintectire”
ELE 6 Feedback Svviem 3od 0 [
Principles
Bl 1) Safid Stare Jed 0 [ER
Brevives & Cirenirs §f
EE 104 EM Fields & AN [E
Reiefreriom
LE 296 fuwior Computer 2 3ed @0 2
Letbaararary?
PE i Spoesand Teams 13 (7 0 1)
{Optionad
i7



SENIOR YEAR

First Semester

58S Eleetive HOR 3
HU Elective F

MA 223 burodaction te R [L
Probabiling:

ER VB3 Nedid State Deviees 30 0 (I
& Circieirs FF

EE 140 dnaglog & Divied 3 00 003

Conmmpnications”

EE 180 Flecric Mach. ! T 1] A
for FEIGT

EE 26t FF Proj. Plansing 4/ i) 7
& Presentation B

Senivr FE Lab/ cif ki
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discressfons with deparinents, ete,

Notes to above BSEE
Curriculum

(Please obtain updates of the
Cumiculum and Notes prior 1o each reg-
istration, from your Departmental advis-
ing office.)

1. Writing and Speech acrnss the
Curriculum:

A Writing Plucement Exam is
required to determine the best way for
you to et started.

If you are placed in HU M. you
immediately take this course. and contin-
uc with the following sequence cach Fal
and Spring semester without a break:
S8104, HU200, HUL10; and you must
alsoe be sure to complete HULER betore
the senior year. Similarly, if placed in
HU183, follow with HU20G (or SS104),
SS 104 (or HU 200y, HUL1O: and also
take HU18. IT placed in HUOOY, icliow
with HUGE, 88104, HU200, HU 11

and also take HUTIE, If placed in
HUGOR, follow with HU103, HU200,
HUIT 10, 85104 and also take HU LS.

Writing and speech will be integrated
into your grade in all courses —- espe-
cially Humanities, Social Scienge,
EGI0OL, EGI02, EE1Y2, ERE9S, EE2906,
and the Semor Laboratory and Design
Project courses. The Wilting-and-Speech
Center sponsored by Humanities 15 pre-
pared ¢ give you extra assistance by
appointment; participation will not affect
your grade. unless required by your
instructor.

2. The Core Curriculum in the
Humanilies and the Social Sciences;

Please see catalog section “University
Degree Requirements™ for further infor-
mation.

3. Engineering Etfhics across the
Curriculunt:

Topics in engineering ethies will be
included in classes. laboratories, senior
project. and seminars- - including such
topics as social concern, responsihility,
safety. environmental impact, legality,
total guality management (TQM). and
other topics designed to stimulate profes-
stonal matwrity. We also suggest you
consider a Humanities or Social Science
concentration n Ethics, including possi-
hiy HU347 Ethics & Technology:
HU 346 Ethical Theories; SS138 Tech-
nology. Envirenment, and Society:
55226 Problems of American Foreign
Palicy, or ovihers.

4, Senior Laboratory and Senior
Design Projects:

The School of Electrical Engineering
and Computer Scicnce (which includes
Mathematics) has facilitics in such areas
as CAD/IVLELL communications, com-
puter wterfacing. computerized numeri-
cual methods/statistics. controlfrobotics,
clectromagnetcs/microwaves, digital
signal processing, electronics, image
processing. machinery/power, micro-
computers. network management, opti-
cal electronics. plasmas. software design,
and ulirasonies; as well as the Center for
Advanced Technology in Telecom-
munications (CATT) and the Center for
Applied  Large-Scale Computing
(CALC). Appropriate EE-related Senior
Projects oftered by other departments are
also possible. Which laboratories are
offered in any given year depends on the
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campus, and the interests expressed hy o
sufficient number of students.

Informal and formal written and pub-
lic oral presentations witl help prepare
you for professional carcers. Planning.
analysis, design. cthical considerations,
and {usually) testing are guided hy a
staff member. You wiil frequently work
in large groups or pairs i develop inter-
action skills essential to good engineer-
ing; Uccﬁxi(mully you may work individ-
vally. with adviser approval. To ensure
that you have time to complete your
work in a lully professional manner,
your instructor may award the incom-
plete (I grade extending 4-10 weeks
beyond the Fast day of the semwester, 1f
your progress has been good.

5. Graduation Requirements:

The Umversity requives o 2.0 grade-
point average n ail courses taken, and
specifies other generul requirements in
the section “University Degree
Requirements™, which describes the
Core Curriculum for all engineering
majors — including placement proce-
dures; HUOOKE-009-10G1-103-200-1 10;
MATO5-106-107-108-109; PHIG7-108-
118-109-119: Humanities/Social Science
Concentrations; course credits by trans-
fer. advanced-placement. and special
exams available to very good swdents
which grant credit in courses approved
by your Departmental adviser.

You are also required to have grades
of at least C- 1n EE101 EE102, CS200.
and CS236 before proceeding to any
course for which they are prerequisite;
and a Technical GPA of 2,00 based on
all courses prefixed BE, CS, or EL. Asa
senior. you may elect certain graduate
courses, provided vou have a GPA of at
least 2.7, B grades in related courses, and
adviser permission. If you are chosen
be a Senior Honors or & BS/MS Honors
Student, you may speak with your
Departmental adviser to consider modi-
fying senior requirements for outstand-
ing cducational reason.

The number and distribution of cred-
its required for graduation that are in
effect when you enter Polytechnic gener-
ally remain in effect for eight calendar
years (or proportionately less for wansfer
students}, provided you remain in good
standing. As the curriculum is modihed,
the Department will make every effort
not to increase the number of required
credits.
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6. Good Standing, Probation, and
Disqualification.

A University degree represents
muture growth toward responsibility and
professional achicvement. Study and
depth of understanding, well beyond the
requirements at many high-schools, pre-
pare you for an enginecring environment
after graduation. This ¢nvironment
encompasses, on the one hand, mutual
cooperation among fellow professionals;
and on the other hand. an expectation
that you will contribute your share to
each project — to help solve a problem
which has not yet been solved. You will
have no teacher to give you the
“answer.” You must have sufficient
knowledge and rcasoning ability to
setect from a host of reference matcrials
that information which is applicable and
correct. and to reject unprofessional data.

To remain in Good Standing in the
Department, you must maintain, term-
by-term. and cumulatively, a Technical
GPA and a University GPA of at lcast
2.00: fail no courses; cam at least C- in
edach of the four courses specified above;
fulfill all course prefcorequisites; and
remove any incomplete (1) grades within
thinty days of the last day of final exams
{but sce Scnior Project above). If vou
are facing difficulties, educational or
personal, please consult your instructor
or a Departinental adviser at the earliest
possible ime. We will try to help you.

If you do not meet these conditions,
you arc on Departmental Probation.
Students on probation must register dur-
ing regular registration, not advance reg-
istration. Probation conditions may
require you to repeal courses {(including
courses in which you received transfer
credit, and courses in which you
received a prade of C or less at
Pelyiechnic); specify your credit load
and permissible withdrawals; or take
other remedial programs. (If you take
HUOGE or HU 103, and have difficulty
iearning English as a second language,
you are permitied to fail each course
once without being placed on probation
— if you provide written evidence from
your instructor that you have attended
class and required tutoring, submitted
and corrected your assignincnts consci-
entiously in timely fashion, and taken ail
CxXams.)
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If you do not mect Departmental
Probation requirements, or twice fail to
earn the rcquired grade in any one
course, or do not conform to the
University Student Code of Practice, you
arc subject to being Disqualified from
working toward the BSEE, or taking any
further EE courses. The action taken
depends on your particular case. If you
are Disqualified, you may appeal in writ-
ing; you may apply for readmisston after
two terms (Fall. Spring, or Summer)
have passed. if you show evidence of
improved chance of success,

Exceptions may occasionally be
made, in writing, by a Departmental
adviser. Please feel free to ask.

7. Dual Undergraduate Degrees:

You may earn two undergraduate
degrees, one the BSEE and one a degree
in a field not ciosely allied — such as
mechanical enpineering. environmental
engineering. humanities, social seiences,
physics. mathematics, or others — by
attending at least one additional year,
and satisfying the requirements of both
depgrees.. [f vou wish the second degree
to be in Computer Engincering or
Computer Science, you should consider
a master’s degree such as the MSEE
(with EL/CS/MA clectives emphasizing
your interests) or the MSCS.

8. Advanced Technical Courses:

With adviser approval, students hav-
ing a coherent serious educational plan
may sometimes take an advanced
Technical Elective in place of EEI13,
EE140, EE180, or CS337. In Brooklyn,
courses nay be delayed to allow a
Technical Elective to be taken in Senior
Semester Cne.  In Farmingdate, EE180
will be offered in Senior Semester Two,
and one of the EE/CS Technical
Electives moved to Senior Semester
One. All such adjustments require that
prerequisites be met.

Recent senior projeet topics include:

« Modes of a Laser with Intracavity
Frequency Doubler

» In-Building Propagation of UHF
Signals

»  Neural-Type Optimization

*  Continuous Phase-Modulation
Digital Signaling

» Compact. Low-Field, High-Harmonic
Gyrotron

*  Pulsed Hollow-Cathode Lasers

*  Flashover in Crossed Electric and
Magnetic Fields

*  Smedi-Seale Madel of Coilgun

* Power Electronics

»  Picasecond Optoelectronics for
Ultrashort Pulses

»  Nuwmerical Methads for Optical
Microseopy

«  Morphalogical Anulvsis and Cading
of hnages

*  Radar and Sanar Signal Processing

»  Telecommunication Management
Workstation

s Lpert Svstem for Computer Music

* Hardware Design of @ DSP
Processor

*  Digital Simudation of an Analog
S'\'Sft‘m

s Computer-Aided Instruction for
Digital Signal Processing

* lLocal Area Networks (LAN)
e The Processing af Images from
Incomplete Data

o Wireless Information Networks

COMPUTER-AIDED DESIGN

In the classroom. design principles
ar¢ discussed. Sometimes the device is
built in the laboratory to test it, bui more
often the engineer makes a mathematical
simulation of very high accuracy using a
computer. Circuits for the touch-tone
telephone were designed this way, for
example.

The computer-aided design {CAD)
facilities and programs available to stu-
dents include SPICE for trunsistor circuit
design; communication filier and net-
work design: power system load flow;
logic-cirenit testing and simulation; inte-
grated-circuit chip layout: control-sys-
tem design: image processing; optimal
expansion of power Systems; microwave
element design: printed-circuit-board
layout; and others as needed for courses
or designed by students working on a
project.



PART-TIMI:
UNDERGRADUATE
PROGRAM

Some of the courses required in the
undergraduate electrical engineering pro-
gram can be completed n the evening by
attending classes Monday through
Thursday from 5:55 p.m. to [0 pm.
{149 pan. summer), on a part-time
basis. Such undergraduate evening
courses are offered at hoth the Brooklyn
and Farmingdale campuses. but part-
time students will have o take most of
their courses during the day to complete
the degree.

Full-time and part-time students are
suhjeet to the same academic standards.
Transfer hetween full-time and purt-time
status is possible at any time.

TRANSFER STUDENTS

Qualificd students from two-year pre-
engineering programs. such as those at
liheral arts and conumumity colleges. may
fulfill the requirements for the B.S.
degree tn electnical engineering in two
additional years. Since pre-engineering
programs vary, a prescribed program is
not possihle: conscquently. students
should consult with an undergraduate
adviser. Articulation agreements are in
place with Brooklyn College. C.W. Post.
and St John's University.

Graduaics of technology progranis
may he able to fulfil the requirements
for the B.S. degree in clectrical engineer-
mg in two to three and a half years,
depending on the scope and level of their
previous cdocation. Consult with an
undergraduate adviser for detals.

Transter credits for courses taken at

other schools are hased on evaluation of

content and level. Students completing
the suine program. but in different years,
imay receive different amounts of rans-
fer credits. Consult the electrical engi-
neering undergraduate adviser for cur-
rent inforination.

Transter students must agrive and pre-
sent therr records for evaluation at leas
one week hefore the regular registratzon
period of their first semester at
Polytechnic.

THE BS/MS ACCELERATED
HONORS PROGRAM

[ull time students may apply for the
BS/MS Accelerated Honors Program

which leads o the simultaneous award of
a Bachelor's and a Master’s Degree,
Depending on the student’s preparation
and objectives. completion of the two
degrees may come as carly as the end of
three and three-quanter years of study, or
as lawe as five years. But cach program is
individually designed in cooperation with
a Departmental BS/MS Accelerated
Honors Program Adviser to allow for var-
icd transfer and AP credits; co-op pro-
griam participation; professional summer
jabs and other goals consisient with an
honors progrant.

Possible  BS/MS  combinations
uwclude: BSECL plus MSEE, MS (Electro-
physics), MS (Systems Engineering). or
MSCS.

Admission (o the progrant is normally
made at the end of the Freshman year,
hased on superior admissions qualifica-
tions, and outstanding achievement dur-
ing the student’s first year at Polytechme.
Later admission may be considered. Each
student who applies is individually inter-
viewed. Students must complete 16-20
credits cach semester: maintain 3.5 over-
all and technical averages, particularly in
key courses: and display a record essen-
tiadly free of course repetitions and with-
drawals,

The required courses for the lwo
degrees include all courses required for
the individual BS and MS degrees, and alt
curriculum footnotes apply. Required
credits are the sum of the credits for the
two degrees. except that 4 echnical cred-
ity are excused. Nine credits of Master's
Thesis are usualty required, and a special
1i-week full-time Sumer honors
rescarch project at the end of the second
or third year s urged, if otfered.

Ageeleration may be achieved through
Credit by Examination: semmer course
work: research participation; extra course
loads: careful course sequencing: and
Advanced Placement Credit in such
courses as MAT06/A107 (AP Calcutus BC,
grade of at least 4, preferably 53 and
CS200 {AP Computer Scicnee A, grade
5; or AP Compuler Scicnce AB. grade of
qor5).

Descriptive brochures illustrate some
of the possibilities that are available to
prospective participants,

SENIOR HONOR STUDENTS

A full-time student whose perfor-
manee during the first three vears 18 out-
standing will he named as a Senior
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Honor Student and is permitted to
replace some of the required senior tech-
nical courses with other courses, usually
more advanced. which are directled
toward the student’s protessional goals.

GUIDANCE FOR BSEE
STUDENTS

Your instructors will help you during
hours posted on their doors, or by
appomntment. Extensive help is available
for students taking Project or Thesis.
Electrical Engineering advisers will be
glad to advise on courses and program
adjustments resulting from academic
needs or personal problems,

The Office of Special Services spon-
S0F$ 4 peer tutoring programn. The
Learning Center provides drop-in tutor-
g 10 mathematics and physics.
Personatized career counscling is avail-
able. No charge is made.

The Freshman Semipar, SL 101,
introduces you to Polytechnie and its
curricula. Many courses provide exira
howrs or special programs on a regular
basis. These include English for foreign
and other students necding additional
heip: HUGOR, HUG09. HUG3, HUIS;
MATOS, MALOG, 107: EG 1GI, {02; PH
1067, 108, 109: and EE1G1/102 and
CS204 wtorials. You are urped to join
the student branch of the Institute for
Electrical and Electronics Engineering
(IEEE}. and to drop in to their lab. Many
cthnic clubs help students adjust to our
electrical engineering program,

INFORMATION

Undergradunate advising handouts,
available to all students, contain further
details on honors, probatien, approved
electives, projects. clective concentra-
tions, course offerings and other matters
of interest. Curriculum and prerequisite
changes, new courses, special sections,
and other last minute announcements are
posted on the bulletin boards outside the
¢lectricat engineering and computer sci-
ence undergraduate offices in Brooklyn
and on the Long [sland campus. All stu-
dents are responsible for keeping
mformed.
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GRADUATE PROGRAM

The Department ol Electrical Engi-
neering offers graduate programs leading
10 the degrees of master of science and
doctor ot philosophy in the areas listed
in the table at the beginning of this sec-
tion. The programs {eading to degrees in
elecilrical engincering are described i
the following paragraphs. Other sections
of this Catalog describe the programs in
electrophysics, system engineering, and
information systems engineering,

The requirements for graduate
degrees in electrical engineering are
quite general. Each student may follow a
program in any one of a variety of ticlds,
including those described in the follow-
ing paragraphs. For up-to-date informa-
tion, please reter to the EE Department
Graduate Student Manual, which is
revised annually and is available from
the B Graduate Office.

Cutstanding students should apply for
financial aid in the form of rescarch fel-
lowships. teaching fellowships, or parial
WILON TeMissIon.

Information Science — Intormation
science deals with various communica-
tons systems, such as television, voice
and data transmission, radar telemetry
and space commmunication. facsimile and
display systems, plus the modern prob-
lemy associated with data analysis and
communication between man and
machine and between machine and
machine.

Signal Processing — Signal process-
ing deals with the generic problem off
exlracting the useful/desired information
{signal) from the received data in the
presence of uncertainties such as noise
and other distortions. The techniques are
applicable to any information processing
situation and they involve analysis and
design of signals, channcls, and receiv-
ing syslems as well as task-oriented sig-
nal processing algorithms.

Systems and Control — System
engineers are concerned with modeling
and predicting the behavior of large sys-
tems from a knowledge of the compo-
nent parts. Examples include air-traftic
control systems, health-care delivery
systems, and systems to monitor and
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control pollution of the environment.
Control engineers are concerned with all
aspects ol automatic regulation of sys-
tem performance. Together with the sys-
tem cngineer, they arce trained in the
ficlds of automation and system theory,
Typical examnples of control systems are
automatic guidance systems for aircraft
and space vehicles, electric motor con-
trol, and chemical progess control,

Electronics and Networks — The
discipline of electronics and networks
involves the design, construction, and
theoretical treatment of circuits used in
muodern electronic equipment, particular-
Iy those involving semiconductor
devices and integrated circuits,

Ficlds and Waves — Studies in
fields and waves include electromagnetic
and acoustic wave radiation and propa-
gation under a varicty of condilions,
i¢luding nondinear, anisotropic, and
periodic media. Such studies include
microwave waveguides and antennas,
optical fibers and integrated optics, dif-
fraction and scattering effects, surface
and bulk acoustic wave propagation, and
transduction. Applications include radar.
microwave and optical communications,
and surface acoustic wave technology.

Plasma and Atmospheric Physics
— This area is involved with breakdown
and ionization of gases and the interag-
tion of the resultant plasma with electro-
magnetic waves. Such stoudies have
application to the propagation of high
power radio waves in the atmosphere
and the onosphere.

Power Systems and Energy
Conversion — Studies in power and
cnergy include not only the traditionally
important generation, conversion, and
distribution of electrical power but also
such modern topics as ion plasmas and
fuel cells for the generation of electrical
energy and the realization of clectromag-
netic propulsion {or space rockets.

Quantum Electronics and Mater-
ials Science — Quantum electronics and
materials science deal with the interac-
tion of electromagnetic fields and waves
with matter. The theoretical basis of this
arca requires a guantum treatment but
many aspects can be understood without

specific use of quantum methods of

analysis. Topics of interest include
lasers, electro-optics, optical communi-
cation devices. and electric, magnetic
and thermal properties of materials.

REQUIREMENTS FOR THE
MASTER OF SCIENCE
DEGREE

Admission 1o the master of science
program requires a buchelor's degree in
clectrical engineering, from an accredit-
ed institution, with a superior undergrad-
uate acadenic record.

Students nol meeting all these
tequircments will be considered for
admission on an individual basis, and
may be admitted subject o the comple-
tion of appropriate undergraduate cours-
es 1o remove deficiencies in preparation.
A student who also desires to obtain a
Polytechnic B.S. degree in electrical
engincering must do so first. betore
beginning studies for a master’s degree
in the Department of Electrical Engi-
necring.

Applicants lacking an electrical engi-
neering bachelor’s degree who are other-
wise sufficiently prepared for admission
without undergraduate deficiencies may
nevertheless be required to take specified
undergraduate and introductory level
graduate electrical engineering courses,
Such graduate courses count toward the
master's dearee. A student with g B.S.
degree in a field other than clectrical
engineering may also want to consider
the departmental master’'s degree pro-
grams in electrophysics or in system
engingering.

To satisfy the requirement for the
M.5. in electrical engineering degree, the
student must complete a total of 36 units
of courses, as desceribed below. An over-
all prade point average of B in all gradu-
ate courses is required by the University,
In addition, a B average 1s required in
specific groups of courses, as indicated
below.

. Core Courses
Three courses from the following:

EL 63 Frobability

FEL 623 Linear Svitems

El. 61l Signafs. Svitems and Transforms
ELL 641 Advanced Efectronic Cirenitre t
EL &71 Fieteds aned Waves

U 6ldl Computer Architecties |

Y Limrs

2. Two one-year sequences which may
include courses in group {(1}. Both
sequences must be in EL or C§ courses
and at least one must be an EL sequence.

A-12 Linigs



3. Approved electives. which may
include u thesis {9 umis} and one reading
course {3 units imaxumumy,

2f-03 Duney
Tonl: RUNSTTH

A feast IR of the 36 units offered tor
the M.S. degree in clectrical engineering
must be in EL prefixed courses, and af
feast 24 units must be in EL or CS pre-
fixed courses.

A overall B average is required
the combination of five to seven courses
offered to satisfy categories (1) and (2) in
the above table,

The core courses cover fundamental
material and should be taken as early as
possible.

A complete program of study. includ-
ing the choice of one yeor sequences, 1%
arranged with a departinental adviser,
The EE Department Graduate Student
Manual should tirst he consutted for
detaited rules and procedures. such as
student status, reconmnended ope-year
sequences, recommended electives, cur-
rent areas of research, repetition of
courses. and disqualification for fow
erades. The manual alse containg
announcements of changes in degree
reyuirements, it any. adopted by the fac-
ulty afier the publication of this Catalog.

Qut-ol-department courses (i.e..
courses not carrying either of the depart-
mental pretixes EL or C5) A maximum
of 12 units of approved courses may be
taken as electives.

Thesis: An cxceptional student may
clect to write a master’s thesis for which
9 units (oward the degree may be carned.
Such a student should find an appropri-
ate adviser who has agreed to moenttor
the thesis resgarch. The rescarch should
adeyuately demonstrate the student’s
proficiency in the subject material. Oral
defense of the master’s thesis with at
least three professors in attendance 1s
required.

Transfer credits: The 9 units of
transter credits which may he allowed in
accord with Polytechnic regulations can
be applied toward the onc-year sequence
requirements and toward the electives,
Transfer credits may not be used to sats-
fv the core course requirements,

Validation credit: Validution credits
may be allowed in accord with
Polytechnic regulations. In order to
obtatn credit, permission to tuke the vali-
dation examination must tirst be

obtained by application to the EE
Graduate Commitlee.

Repetition ef courses: A student
may register no more than three times
tor the same course ncluding regisira-
tion for which a W owas carned. A course
will not be allowed for degree credit if it
was taken in violation of this rule.

REQUIREMENTS FOR THE
DOCTOR'S OF PHILOSOPHY
DEGREE

General — Graduste students who
have exhibited a high degree of scholas-
te proficiency and bhave given evidence
of ability for conducting independent
rescarch may consider extending thewr
goals towards the doctorate. The degree
of Ph.D. is awarded to a student who
completes the program of studies and
research deseribed helow. and prepares
and detends a dissertation representing
an original and significant contribution
worthy of publication 1n a recognized
scientific or engineering Journal. [For a
more complete description of the topics
sununarized here, please refer to the lat-
est EE Graduate Student Manual,

Admission to Programs — Entrance
intw the doctoral program of study and
research s contingent on the candidate’s
passing the departinental qualifving
examination and forming a guidance
committee {both described helow). A
student enternitg with a bachelor's degree
will normatly take the qualitving exami-
nations after one year of study. Entering
students holding master’s degrees may
take these exaimingtions as soon as they
are prepared, but full-time students are
expected to subhmit to examinations
within the calendar vear.

Students entering the doctoral pro-
gram at the baccalaureate level must
meet the entrance requirement hsted
above for the master’s program. Students
citering at the naster’s level for the
Ph.DD. progrwm in electrical enpinecring
are normally cxpected to have a master’s
degree n electrical engineering.

Qualifying Examinatiuns — The
Ph.D. qualifying c¢xaminations are
oftered once cach year. These examma-
tions ure divided into two sections: (a) a
wrIlICI CXUININGlion reyuiring prepara-
tion through the first-year graduate level
in several areas related to the student's
principal arca of interest; and by an oral
cxaminalion concentrating mainly on
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this principal arca. Principal areas of
CONCENIFAlioN are: communications, sig-
nal processing, systems and control,
electronics, electro-oplics, clectromag-
neiics, and network and optimizatdion,
and power. Students interested in the
related arca of clectrophysics should
refer to the comesponding Ph.DD. program
described under that title.

Details reparding allowed subject
areas, recommended background cours-
¢s, sample examination guestions, and
the precise format for the coming year
are avaitlable in the latest Graduate
Stuclent M.

(Guidance Committee — Upon pass-
ing the qualifying examination, the grad-
uate student must find a faculty member
in the student’s arca of major interest
who will becoine the thesis adviser. In
consuttation with the thesis adviser, the
student suggests an adviser for a minor
outside of electrical engingering and a
guidance commitiee of three or four foc-
ulty members, with the thesis adviser
usually acting as chairman, At least one
other guidance commitiee metnber must
be in the students” area of major research
interest: this memher may be from out-
side of the Polytechnic. The Minor
adviser may, but need not. be a member
of the guidance committee. The student
must submit the names of these guidance
comniittee membhers w the EE Graduate
Committee for approval,

The thesis adviser approves the pro-
eram of study in the student’s major, and
the minor adviser approves the program
of courses in the minor. When the
requiremients for minor or major are
completed. the student should have the
appropriate adviser certfy this in writing
to the Office ot Rescarch and Graduate
Affairs, with copies to the EE Graduate
Office.

The guidance commitiee condugts the
arca examination and thesis defense. and
approves the final Lthesis.

Course Requirements — Polytech-
nic requires that cach candidate for the
doctorate complete a minimum ot 90
units of academic work beyond the bach-
clor's degree, including a nminimum of
24 units of dissertation research.
Candidates in EE must take a minimum
of 51 units in Tormal courses {as distinct
from “mndependent study™ units such as
reading, project, or thesis) as part of the
general requirement of 90 units. Ph.D.
students are required to take a minkmuin
of 12 units of courses in o minor area
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outside of electrical enpineering. The
minor must he taken in an area that is
both distinct trom and yet consonant
with the student’s muajor area of study,
Approval of the minor program is
described in the precedimg parapraph.
The major program of study is devel-
oped by the student in consultation with
the thesis adviser. The major program
should constitute a coherent study in
depth of the most advanced knowledge
in the student’s area of concentration.
Attendance at graduate seminars is
cxpected when they are offered in the
student’s principal arca of interest (see
course description EL 891).

Area Examination — The arca
examination consists of 4 presentation or
review of the general hackground in the
problenmt arca of the student’s disserta-
tion. The purpose of the examination is
to demonsirate that the student under-
stands the fundamental prior research in
the ficld of the thesis work, The exami-
nation should be taken carly in the Ph.D.
program. atter ne more than 12 vnits of
dissertation have been taken. and shoutd
nol be a review of partial thesis results,
The examination may be in the form of
an open seimnar attended by other inter-
ested faculty and studenis. The guidance
committee evaluates the studeni’s per-
formance and determines whether the
depth of knowledge and understanding
necessary o carry out research in the
chosen area has been demonstrated.

Postponement of the arca cxamina-
tion beyond registration for 12 units of
thesis requires the approval of the EE
Graduate Commuttee.

Submission of the Thesis and Final
Examination — On completion of the
doctoral dissertation the cundidate will
submit to an oral defense of the thesis.
The examination is conducted by the
guidance comnittee but is open 1o all
members of the faculty and o such other
persons as imy be invited. Copies of the
dissertation will be made avaitable 1o
prospective examiners a reasonable time
in advance. The guidance committee
chairman will notify the Office of
Research and Graduate Studies of the
candidate’s readiness so that (he exami-
nation date may be scheduled. The stu-
dent is advised to consult the Otfice of
Research and Graduate Studies regard-
ing submission of the final manuscript,
reproduction and binding.
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UNDERGRADUATE

COURSES

Students are advised to consult
departmental handouts and the Schedule
of Classes tor changes of courses, course
content, and prerequisites in effect after
the publication of this Catalog.

General prereguisites: students may
not register for any junior- or senior-
level courses until all freshman and most
sophomore requirements are completed.
Knowledge of computer programniing at
the level of CS 200 is assumed in all E
courses. In the listing of course credils
and hours, the symbol ¢ indicates com-
puter usage, and “d” signifies design.

BASIC COURSES

EE 101 Electric Circuits I
e i3

Kirchhoff and power faws. Passive and
active d-¢ cwrcuit elements. Node and
loop analysts. voliage and current divi-
ston. linearity and superposition, voltage
and curreni division, Thevenin's and
Norton’s theorems. Source-free and
forced responses of RL, RC and RLC
cireudts, Prereqguisites: MA 107 (or 102
or HOy PH 107 (or 104); experience in
asing o computer. Pre/Coregnisites: MA
108 (or 104} and PH 108 (or 103), PH
Hi8 (e HIS) C- or betrer s reguired in
EE 101 before proceeding to conrses for
witich this iy prervequisite.

EE 102 Electric Circuits 1
3:0:4:3

Continuvation of EE 101, Sinusoidal
steady-state response. Phasors., Average
power, maximum power transfer, r0ot-
mean-square values. average power.
Complex frequency. poles and zeros.
Resonance. Reat Fourier series. Mutual
mductance. Three-phase sysfems.,
Preveguisites: EE 101 (C- or better
reguired), MA 108 (or 104); PH 108 (or
105); PH HI& (or 115), experience in
using a computer. Pre/Corequisites:
Highly reconended ure EE 192 {ar
1940 PH 109 (or 106), PITF19 {or 116).
C- or better is required in EE 102,

EE 103 Sipnals & Transforms
4:0:0:4

Fourler senes. Anatog and digstal sys-
tems, integro-differential eyuations and
recursion equations with initial condi-
tions, solutions hy Laplace and z-trans-
torms. Linear Time Invariant {LLTI) sys-
tems and their input-output relations.
impulse response, continuous and dis-
crete-time convolution, causality, and
stability of linear systems. Fourter trans-
forms and frequency response of LTI
systems, Discrete-time signals, systems,
and thewr s-transforms. Digital simulator
for analog systems. Stability tests for
rational LT1 systems. Bode plots.
Prerveguisites: Either EE 101 {C- or bet-
ter required) and EE 102 (C- or better
reguired): or EFE 370 (C- or berter
requiredl. MA 108 (er 104), MA 109 tor
f03}. [Repluced hy BE 105 effective Fall
1994

EE 105 Signals, Systems &

Transforms 3:0:0:3

Complex Fourier serics. Fourier Trans-
forms: lincarity. scaling. time and fre-
quency shift. differentiation. Convolu-
tivn. Band limited signals and the sam-
piing theorem. Linearity, ime-invari-
ance, impulse response, causality.
Frequency and time response of LTI sys-
tems. Transter functions and low-, high-.
and al-pass lHers. Laplace transforms,
inverses, and theorems: applications to
ume-nvariant systems with inihal condi-
tions and suddenly turned-on sources.
Sampled band linited signals. #-trans-
forms. inverses, convergence, and theo-
rems. Discrete convolution. Stability
tests for rational analog and discrete sys-
tems. Concept of FIR and IR filters.
Digital simulators for analog systems.
Prerequisites: Either EE 101 {C- or ber-
ter reguived) and FE N2 (C- or better
required}: or EE 370 (C- or better
reguired). MA TO8 (or 104), MA 109 for
03}

CONTROL AND
INSTRUMENTATION

EE 104 Feedback System Principles
Fed:0:003

Introduction 1o analysis and design of
continuous. linear feedback control sys-
termns. Modeling of physical systems,
Signal Flow Graphs and Mason's Gain



Formula, sensitivity and steady-state
error, Routh-Hurwitz and Nyquist stabil-
ity tests. The use of root locus and fre-
quency response techniques to analyze
system perfortance and design compen-
sation to meet performance specifica-
tions. Realistic design problems.
Prerequisite: EE 105 (or 103), PH 108
for 103),

|Reptaced by EE 106 effective Fall
1994]

EE 106 Feedback System Principles
3ed:0:0:3

Introduction to analysis and design of
lincar feedback control systems.
Modeling of physical systems. Signal
Flow Graphs and Masen's Gain
Formula, sensitivity and steady-state
error, Routh-Hurwitz and Nyquist stabii-
ity tests. The use of root locus and fre-
quency response techniques to analyze
system performance and design comnpen-
sation to meet performance specifica-
tions. Realistic design problems.
Prerequisite: EE 105 tor 103), PH 108
for 1(5). Formerly calfed EE 104,

EE 107 Control System Design
3:0:0:3

Topics on the design of linear feedback
control systems, selected from the fol-
lowing: lag-lead compensators; pole-
placement controllers; state-variable
feedback and observers: linear quadratic
optimal control, stochastic systems, sam-
pled-data and computer-controlled sys-
tems; and phase-plane and describing-
function techniques for non-linear sys-
tems. (See departmental bulletin board
for detailed descriptions of each oftering
and of any additional prerequisites),
Prerequisite: EE 106 (or 104).

ELECTRONIC CIRCUIT
ANALYSIS AND DESIGN

EE 109 Solid State Devices and
Circuits I J:0:0:4

Semiconductor fundamentals. Physics of
junction diodes. Diode circuits and
applications: rectifiers, voltage regula-
tors, clipper circuits. Physics and device
maodels for Bipelar Junction Transistors
(BJT) and Field Effect Transistors (JFET
and MOSFET), including Ebers-Moll
equations, large-signal analysis, operat-
ing modes, and switching times. Single-

stage midband amplifier anolysis: Q-
point selection, stabilization. sinall-sig-
nal models, and circuit analysis.
Fabrication of intcgrated circuits.
Prevequisites: EE 102 (C- or better
vequired); PH 108 tor 105); PH 234,
Corequisites: preferably EE 195 and FE
163 (or 165). (Alternate Prerequisites:
A-or beiter in EF 101 B or better in PH
108 (or 105): B or better in PH 234;
Corequisite: EE 102.}

EE 110 Solid State Devices and
Circuits 11 JodeG: 3

Smatl-signal analysis and design of tran-
sistor amplifiers at low, midband. and
high frequencies. Compuler-aided analy-
sts and design. Operational amplifier
building blocks: difterential amplifiers,
current sources, level shifters, output
stages. Op-Amp examples. Applications
of feedback to electronic circuits.
Prerequisites: EE 109: Pre/Coreuti-
sires: preferably EE 195, EE 163 {or
163}

EE 113 Solid-State Devices and
Circuits I11 Jed:000:3

Transient response of piecewise linear
single cnergy storage elernent networks,
switching speeds of diodes and transis-
tors. diode wave-shaping networks.,
switching speeds of diodes and transis-
tors, analysis and design of digital logic
integrated cireudts; voliage sweep cit-
cults; monostable, astable, and bistable
multivibralors, Prereguisite: EE 110,
EE 195, Pre/Corequisites:  preferabiy
EE 296 (formeriy called C§ 296): a
senior lubaratory.

EE 115 Advanced Digital Electronics
30003

Flip-flops. shift registers, counters, arith-
mefi¢ operations, semiconducior memo-
ries. switches, A/D converters [/A con-
verters, and sclected applications of digi-
tal circuits, Prereqguisite: EE 113; EE
195, Pre/Corequisites: preferabiv EE
296 (formerly called C§ 296); a senior
laboraton.

EE 116 Communication Electronics
3d:0:0:3

Design and analysis ot smatl-signal and
targe-signal tuned amplificrs, sine-wave
oscillators. mixers. AM modulators and
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demeodulators. FM modulators and
demodulators, phase-locked loops.
Prerveguisites: EE TN, EE [95.
Pre/Corequisites: preferably EF 113 a
sertor laboratory,

EE 119 Semiconductor Technology
F:0:0:3

Principal techniques involved in process-
ing and fabrication of seniconductor
devices and mtegrated circuits including
material preparation. junction forming,
circull integration and packaging.
Prerequisites: EE HO: EE 195
Pre/Coreguisites: preferably EE 113 a
senior laboratory.

El. 545-546 Microwave Integrated
and Semiconductor Circuits T, IT*
Evch 27/:0:0:3

See graduate course listings.

COMMUNICATIONS AND
INFORMATION
TRANSMISSION

EE 140 Principles of Analog and
Digital Communications 3:0:0:3

Principles and techniques for modern
commuaications systems. Analog and
digital sienals, sampling, gquantization,
signal representation. Analoy and digital
modutation, pulse code modulation, time
and frequency multiplexing. Noise in
communication systems. Frereguisites:
EE 105 (or EE 103); EE 109 MA 223,
EE 141 Signal Processing Jed:000:3
Spectral representations of discrete-time
signals and the Fast Fourter Transform,
Random discrete-time signals and spec-
tral analysis. Detection and estimation of
signals in noise. Adapiive fiitering and
lincar mean square estimation.  Compu-
ter projects involving apphications of sig-
nal processing.  Preveguisites. 5 200,
MA 223, EE 105 (or 103); EE 140,

ELECTROMAGNETIC
FIELDS

EE 163 Electromagnetic Waves and
Materials 3:00:3

One dimensional electromagnetic wave
propagation in free space and dispersive

121



ELECTRICAL ENGINEERING

dielectrics. Governing equations are
motivated by constdering distributed
inductance and capacitance on transmis-
sion lines. Clectromagnetic plane waves
are obtained as a special case. Reflection
and transtnission st discontinuitics is dis-
cussed for pulsed sources and related o
power flow, Classical models of motion
for free charges in conductors and bound
charges in diclectrics are introduced to
explain dispersion in matenials, and its
influence on tbe electricai and oplical
properties of malerials. Prerequisites:
EE 102 (C- ur berter required) or EE
370 (C- or better requirved); PH 108 {or
i105); PH 109 for 106); MA 108 (or
104); MA 109 (ar 103} Pre/Corequi-
sites: preferably PH 234, First offered
Spring 1994,

EE 164 Electromagnetic Fields and
Radiations J:0:0:3

This course relates the electromagnetic
fields to their sources in charges and cur-
rents. Starting with static charges and
steady currents, and progressing to time-
dependent sources, Maxwell’s equations
are developed. Radiation from antennas
is treated, along with wave guiding by
conducting and dielectric waveguides.
Prevequiisite: EE 163 (EE 165 is nor an
acceptable prerequisite). First offered
Full 1994

EE 165 Electromagnetic Fields and
Waves [ 3:0:0:3

Electrostatic fields in vacuum. Gauss's
law, potential, and capcitance. Magneto-
static Tields in vacuum, Ampere’s law,
and inductance. Faraday's law and
Muaxwell's equations. Plane waves,
transmission lines, and the propagation
and rellection of waves. Prerequisites:
EE 102 (C- or better required) or EE
370 (C- or berter required): PH 108 {or
PH 105); PH 109 (or 106); MA 108 (or
104); MA 109 (or 103}, Last offered Fall
1993

[Replaced by EE 163 effective Spring
1994 ]

EE 166 Electromnagnetic Fields and
Waves 11 3:0:0:3

Conductors, diclectrics, magnetic materi-
als, and boundary conditions. Plane
waves in dielectrics. Transmission-line
impedance transformation. and standing
waves. Rectangular conducting wave
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guides. Radiation from dipoles and
arrays. Prerequisites: EE 165 (EE 103 is
not un acceptable prerequisite). Last
effered Spring 1994.

[Replaced by EE 164 cffective Fall
1994, ]

El. 571-572 Engineering
Electromagnetics 1, T1

See praduate course listings.

EL 573 Introduction to Microwave
Engineering 272:0:0:3

See graduate course listings.

ELECTRONIC MATERIALS
SCIENCE

EE 167 Quantom and Solid State
Electronics 3:0:0:3

Review of experimental necessity for
introduction of quantum states and
wave-particle dualisin elements of wave
mechanics and quantum statistics.
Application to electronic structure of
atoims, periodic table, propertics of elec-
trons in metals, semiconductors, insula-
tors. Laser syslems. Prereguivite: PH
234 EE 109, Pre/Corequisite: EE 164
for 106).

EL 551-552 Electro-Optics 1, 11
Each 2°4:0:0:3

See graduate course listings.

EL 537 Introduction to Electric and
Magnetic Properties of Solids
27/:0:0:3

See graduate course listings.
ELECTRIC POWER

EE 180 Electrical Machinery I
3:0:0:3

Description, theory, and analysis of
steadystate performance for the four
types of electrical machine: transformer,
induction motor. synchronous machine,
and d-¢ machine. Equivalent circuits and
veetor diagrams derived and used as the
primary lools (or analysis. Power majors
should take EL 180 in Junior Spring. EE
204 1n Sentor Fall, and EE 205 in Senior
Spring. Prevequisites: EE 163 for 165).

Pre/Caorequisite: EE 164 {or 106).
EE 181 Electrical Machinery 11
3:0:0:3

Two alternative unifying viewpaints of
electrical machines are presented. One is
based on physical considerations and
leads o design guidelines. The second is
based on Kron's theory and provides
means  for  system  analysis,
Prerequisites: EE 180; EE 164 (or [66)
Pre/Corequisite: preferably EE 204,

EE 183 Electric Power Systems
3e0:0:3

Principles of operating electric power
systems. Transmission lines: inductance
and capacilance parameters and current-
voltage relations. Power system repre-
sentation. Introduction to network calcu-
lations. symmetrical phase components,
and cconomic dispatch. Computer exer-
cises on power load flows. Prerequi-
sites: EE 102 (C- or better required),
EE 80, Pre/Corequisite: EE 204 is sug-
gested.

EL. 564 Electromechanical Power
Conversion®

See graduate course listings.,
EL 568-56% Electrive Drives I, [I
See graduate course listings.

EL 581 Introduction to Plasma
Engineering

See graduale course listings,

ELECTRICAL ENGINEERING
LABORATORY

Students cnrolled in electrical enginger-
ing laboratory courses are charged a lab-
otatory fee which includes the cost of a
laboratory kit consisting of electronic
parls and components. Transfer students
who earoll in junior and senior level lah-
oratory courses may be required to pur-
chase components of preceding courscs
for which they have transfer credits.

EE 192 Sophomore EE Laboratory
Vo D4:0: 1

Experiment in instrumentation and clec-
tric circuits. Use of SPICE. Prerequi-



sites: EE 101 {C- ar benter required).
PH 108 {or 105) PH {18 (or 115);
preferably HU 110, Pre/Corequisite: EE
102, Mcets alternate weeks. [First
offered Fali 1994, at which time EE 193
and 194 will be discontinued.]

EE 193 Sophomore Electrical
Engineering Laboratory I
VS RN

Introduction to electrical measurements.
Use of SPICE. Lab fee required.
Prerequisites: MA 107 {or 102 or 110);
PH 107 (or 104); preferably HU 200,
Pre/Carequisites: EE 101 (C- or better
required. or coregistration in EE 101);
PH 108 (or 105); PH FI8 (or 115}
Meets alternate weeks. Withdrawal from
EE 101 requires withdrawal from ELR
193. Last offered Spring or Suminer
1994.

EE 194 Sophomore Electrical
Engineering Laboratory I1
o0

Elecirical circuits laboratory. Use of
SPICE. Lab fee required. Prerequisites:
EE 10} (Grade C- or betier) and EE
193, PH 108/105. Pre/Corequisite: FE
102 (C- or benter regquired, or coregis-
tration in EE 102); preferably HU 110
Withdrawal from EE 102 requires with-
drawal from EE 194, Last offercd Spring
or Summer 1994,

EE 195 Junior Electrical Engineering
Labnratory [:3:0:2

Circuits and clectronics laboratory. Lab
fee required. This course is part of
Writing-and-Speech-across-the-Cur-
viculum. Prerequisites: EE 194, EE 102
{Grade C- or berter); PH 118 (or 115);
HU 200. Co/Prervequisite; EE 109, HU
110.

EE 196 Senior Electrical Engineering
Laboratory 1 1:3:0:2

Experiments in electronics. control, and
electromagnetic waves. Lab fee required,
This course is part of Writing-and-
Specch-across-the-Curriculum. Pre-
requisites: EE 110; EE 192 (or 194}); EE
195, HU 110; preferably EE 296 (or S
296). Pre-Corequisite: EE 106 (ur 104);
EE 163 (ur 166); suggested EE 113, Last
offered Spring or Summer [994:
reptaced by EE 200 beginning Fall 1994.

EE 296 Junior Computer
Laboratory 2:3:0:2
[Repiaces CS 296 Computer Laboratory
1, effective Spring 1994.]

A series of required experiments pro-
vides an introduction to small comput-
ers: digital and analog circuit lechniques,
smatl computer assembly and program-
ming, minicomputer and microcomputer
organization and operations. Lab fee
required. Prereguisites: CS 205 (C- or
better required for Compll majors); €S
236 (C- or better reguired): EE 109 (or
EE 3700 EE 195 {or EE 374); HU 1O
Pre/Corequisites: CS 337. Offered
Spring or Summer.

Senior Laboratory/Project and Senior
Design Projects

Al EE and CompE majors develop
their professional competence by taking
a Senior Laboratory/Project (3 credits);
and a Sepior Design Project {3 credits).
EE majors accompany the course select-
ed as their Design Project with a concur-
rent course EE 260 Project Planning and
Presentation (1 credit, 1 semester) -
which, depending on the topic, may be
split into EE 261 in the preceding semes-
ter and EE 262 in the concurrent semes-
ter, to allow time for project planning.
For CompE’s, the appropriate course
number is EE 270 (or 271 and 272},
You carefully plan for Senior
Lab/Projects and Design Project by com-
pleting any required prerequisites {one of
the Lab/Projects may often be a prereq-
uisite for the Design Project), and by tak-
ing any corequisites.

In particular, the course designated as
your Senior Destgn Project presents a
special chalienge in planning, designing
and testing/checking, including both
technical and socio-ethical considera-
tions. To be sure Lthat your Design
Project 1s professional, you may receive
an incomplete {1} grade extending no
more than 1{) weeks beyond the tast day
of final exams, provided the instructor
deems that the work achieved by the
semester's end represents good progress
and diligence. All senior 1abs and pro-
jects are part of Writing-and-Speech-
across-the-Curriculum, and technically
competent, clear, writien and oral reports
are essential.

Seniors are invited and urged to take
additional Senior Lab/Projects or Design
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Projects as senior electives. to develop
practical and professional understanding.
If you select a second Design Project
course, you will prepare reports. but are
usually excused from EE 260/270 and
the full professional report

Please consult the EE Advising
Bulletin Board for turther information on
the campus. year, and semester for all
courses. Offering of iaboratories and
projects is contingent on sufficient stu-
dent registration. All EE laboratory and
project courses, sophomore through
senior, have lab fees. Course EE 200
may be used to replace EE [96: other
Laboratory/Projects may alse be used
with adviser permission.

EE 200 General Senior EE
Laboratory/Project Predisf:0:3

Experiments in clectronics, control, and
electromagnetic waves. Miniproject.
Course iIs part of Writing and Speech
across the Curriculum. Prereguisites: EE
110, EE 106 for 104), EE 164, EE 195,
HU HO HE HS {or 119 or 120), and
preferably EFE 296 (or CS 296).
Pre/Corequisite: EE I13. |First offered
Fall 1994, at which time EE 196 will be
discontinued.] Offered Fall and Spring.

EE 202 Senior Electronics
L.aboratory/Project 3

Experiments in analog, digital, and
communications electronics — including
a two-stage amplifier design with SPICE
simulation, FM modulators, multivibra-
tor and timing circuits, active filters,
large-signal tuned amplifiers, sine-wave
oscillators, and phase-lfocked loops.
Miniproject. Prerequisites: EE 110; EE
195; EE 296 {or CS 296); HU 110; HU
H8 {or 119 or 120); Pre/Corequisite:
EFE 113 Offered Fall 1993 and Spring
1994; thereatter offered Fall.

EE 204 Senior Machinery
Laboratory/Project 3

Experiments on basic power devices—
including the transformer, the d-c
machine, the induction motor, and the
synchronous machine. Miniproject.
Prerequisites: EE 163 (or 165); EE {80
(preferably taken in Junior I by power
majors); EEIQS: HU 110, HU 118 {or
119 or 120} preferably EE 296 (or CS
296). Pre/Corequisite: EE 164 (for stu-
dents who took EE 163). 1f possible,
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meets ong-day-a-weck in Brooklyn, so
that Farmingdale students may attend.
Offered Fall and Spring.

EE 206 Senior Semiconductor
Laboratory/Project 3

Experiments and projects on the fabrica-
tion of PMOS transistors, starting with a
blank silicon wafer, mask generation,
lithography, oxidation, diffusion, metal-
ization, and encapsulation. Test and
analysis of completed packages. Hf possi-
ble mects one-day-a-week in Farming-
dale, so that Brooklyn students may
attend. Prerequisites: ElE 110; EE 163
{or 165); EE 195 HU 110, HU & for
119 or 120); EE 296 (or CS 296). Pre/
Corequisites: Usually EE 119 or 167,
and £E 113,

EE 208 Senior Special Topics
Laboratory/Project 3

Studies and experiments reiated to cur-
rent research or other laboratory facili-
tics. Miniprojecl. Prereguisites: Comple-
tion of the technical conrses and lubora-
tories of the junior vear; HU 110; HU
HE (or 19 or [20). Other prefcorequi-
sites to be specified. Offered Fall at
Depanimental discretion.

EE 210 Summer Honors
Laboratory/Project 3

An individual or small-group intensive
11-week rescarch-oriented project, often
related to current research, Offered in the
Summer following the junior year, under
the supervision of a staff member.
Students using this course as their Senior
Design Project register for EE 260 (EE
majors) or EE 270 (CompE majors) in
the following Fall, to complete profes-
sional written and oral reports, as well as
further rescarch; most of the work is to
be completed by October 15. Prerequi-
site: Completion of all technical courses
and laboratories of the junior year with
3.3 or greater GPA; competitive selec-
tion by the Steering Committee and Staff
Sponsor; HU 10, HU 18 (or 119 or
120). Students subnut an application
form in the preceding Spring. Offered
Summer.

EE 212 Scnior VLSI
Laboratory/Project 3

Introduction to the design of Very-Large
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Scale Integrated Circuits. The student
designs a chip having hundreds of tran-
sistors, using 2 commercial VLSI-CAD
system. If the design is satisfactory, the
student registers for EE 213; has the chip
fahricated, depending on the availability
of cquipment; designs and carries out a
procedure for testing the chip thorough-
ly: and modifies the design.
Prerequisites: FE 110, EE 195 EE 296
{or CS 296) with C or better grade; EE
337 twith C or better grade); HU 110,
HU HE tor 119 or 120), EE 163 {or
166). Pre/Coreguisites: EE 113; vsually
EE 119 or 167. Oftfered Fall.

EE 214 Senior Robotics/Control
Laboratory Project 3

Thearetical principles gemmanc to feed-
back control and robotics. Small-scaie
analog and/or digital eontrol applica-
tions. Data acquisition and control
through a computer. Experiments such
as:

» Stabilization of an inverted pendulum
fnon-lincar) on a cart. by accclerating
the cart back and forth using various
feedback-control algorithms.

« Control of a two-degree-of-freedom
non-linear robot manipulator, using
various algorithms.

* Pulse-width modulation technigue for
the control of d-¢ motors.

= Adaptive control algorithms and their
application to a specilic second-order
system.

Prerequsites: LE 106 (or 104 or simi-
tar); EE 110 for EE 370 for B studenms):
EE 195, EE 296 (or CS 296); ability to
program in C language; HU 110, HU
HE (or 119 or [20). Pre/Corequisite:
preferably EE 180 and EE 113, B-or-
better students from other departments
should discuss prerequisites with senjor
EE adviser gr instrucror. 1 possible,
will meet one-day-a-week in Brooklyn,
so that Farmingdale students may attend.
Offered Spring 1994, and Fall thereafter.

EE 216 Senior Imape Processing
Laboratory/Project 3

Senior Projects in digital image process-
ing using PC's equipped with special
imaging hardware. Design of good test
images which can demonstrate the pros
and cons of impleinented algorithms,
Miniproject. Prerequisites: EE 110 (or
EE 370 for B+ students); EE 195 EE

296 {or C§ 290); abilitv to program in C
lunguage; HU 110, HU HE (or 119 or
i20). B-or-better students from other
depurtiments should discuss preveguisites
with instructor. 1f possible, will meet
onc-day-a-week in Brooklyn. se that
Farmingdale students may attend.
Oftered Spring.

EE 218} Senior Microwave
Laboratory/Project 3

{Cross-listcd with EL 970]. See EL 970
for typical 1opics and additional corequi-
sites. Miniproject. If possible, will meet
one-day-a-weck in Farmingdale, so that
Brooklyn students may attend. Prerequi-
sites: EFE 105 {or 103); EE 110, EE 164
for 166) with B- or better grade; EE
195; HU T10, HU 118 (or 119 or 120);
preferably EE 296 for C§5 296).
Pre/Carequisites: preferabiy EE 113,

EE 220 Senior Electrical Engineering
Laboratory Project 3

Individual or small-group laboratory/
project under staff guidance; for EE
majors. Offered only in special cases
with permission of senior EE adviser.
Prerequisites: Completion of all techni-
cal courxes and laboratories of the
Juntor vear; HU 110, HU 18 (or 119 or
120). Pre/Corequisites: As specified by
adviser. Replaces EE 399 cffective
Spring 1994.

EE 222 Senior Computer
Engineering Laboratory/Project 3

Individual or small-group laboratory/
praject under staff guidance; for CompE
majors. Offered only in special cases
with permission of senior CompE/EE
adviser. Prerequisites: Completion of all
rechnical courses and laboratories of the
Junior vear; HU 110, HU 118 (or 19 or
128). Pre/Corequisite: As specified by
adviser. Replaces C5 398 effective
Spring 1994.

EE 297 Senior Computer System
Laboratory 1:6:0.3
[Replaces CS 297 Computer Laboratory
11, effective Spring 1994}

An introduction to the use of small com-
puters as systcms components: interrupt
programming concepts, analog signal
interfacing and real time, closed-loop
systems. [ndependent learning and



hands-on experience with different smail
computers are provided by projects
involving such subjects as computer
graphics, light intensity control and
motor speed control, Prerequisites: €S
296, CS 337, C§ 205, EE 110, EE 163
(beginning Fall 1995);, HU 110; HU 118
{or 119 or 120). Senior Laboratory/
Project required for CompE majors and
elective for EE majors.

INTERDEPARTMENTAL
COURSES

EE 370 Principles of Electrical
Engineering 3:0:0:3
Electrical signals and circuit elements.
Network analysis. Transient and sinu-
soidal steady-state analysis of first and
second order circuits. Diode and transis-
tor circuits. Digital and logic circuits.
{Cannot be used to satisfy any clectrical
engineering degree requirements.}
Prerequisite: MA 107 (or 102 or 110);
PH 108 {or 105). Co/Prerequisite: MA
{08 {or HM).

EE 374 Instrumentation Laboratory
0:3:0:1

Experiments designed to supplement EE
370. Familtarization with electrical mea-
surements, equipment, and modem elee-
tronic components. {Cannot be used to
satisfy any electrical engincering degree
requirements.} Lab fee required.
Prerequisite: PH 118 (or 115);
Co/Prerequisite: EE 370,

DESIGN PROJECTS AND
SPECIAL LISTINGS

Each design project includes planning,
design, evaluation, social responsibility,
quality and marketability. Projects that
run in any particular semester will
depend on student and staff interest. One
or two semesters before these courses
are offered, students will meet with staff
to discuss course content, 4nd in some
cases, will contribute to the decision on
which projects are to be offered.

These scnior design projects may
often be offered to a large group of stu-
dents (12 to 25), to give experience in
group planning and dynamics. The
instructor will be a staff member experi-
enced in the area of the project. Students

will concentrate on a common theme. As
specified by the instructor, students may
work mdividually or in small groups on
the same design project, and then com-
pare their different resulis at the end of
the semester. Alternatively, the whole
class may work on a single large project,
where the class is divided into sub-
groups, each responsible for a different
part of the large project. Seminars and
lectures on the chosen theme will be
given.

Prerequisites: Completion of the
Junior year, an appropriate Senior
Lab/Project, HU 1O, HU T18 (or 119
or 120). Additional appropriate
prefcorequisites will be specified senes-
ter-by-semester for each Project. May
also be chosen as a technical elective. IF
used as a senior project, professional for-
mal and inforinal written and oral reports
are required as part of Writing-and-
Speech across the Curriculum; in this
case. EE majors corepister for EE 260
{formerly EE 395) {or, if required, pre-
register for EE 261 and corcgister for EE
2623, and CompE majors coregister for
EE 270 {formerly C8 395) (or, if
required, preregister for EE 271 and
coregister for EE 272). First offered
Spring 1994, Students may use design
projects as technical electives, without
coregistration in EE 260 or 270.

EE 203 Senior Design Project in
Electronics 3

{Partial Prerequisites: EL 113: £E 200
{or 196)).

EE 205 Senior Design Project in
Power 3

{Pariial Prerequisites: EE 186; EE 204)

EE 207 Senior Design Project in
Semiconductors and Materials 3

{ Prerequisites to be specified)

EE 209 Senior Design Project in
Special Topics 3

{ Prerequisites to be specified)

EE 213 Senior Design Project in
YLSI (Very Large-Scale Integrated
Circuits} 3
{Prereguisite: EE 242, 113)

EE 215 Senior Design Project in
Control and Robotics 3

{Fartial Prerequisites: EE 106 (or 104);
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EE 200 (or 196)
EE 217 Senior Design Project in
Imaging J

(Partial prerequisite: EL 512)

EE 219 Senior Design Project in
Electromagnetics and Waves 3

{ Partiad Prerequisites: EE 164 (or 166);
EE 200 {or 196))

EE 221 Senior Design Project in
Electrical Engineering 3

{Cartch-all; replaces EE 399 for EEs}

EE 223 Senior Design Project in
Computer Engineering 3
(Catch-all; CS 398 for
CompkE's}

{Partial prerequisites: EE 297 for C§
297)}

replaces

EE 225 Senior Design Project,
Polytechnicmultisemester Plan 3

{Register in Final Semester}

EE 227 Senior Design Project in
Telecommunications 3

{ Prerequisites tor be specified)

EE 229 Senior Design Project in
Digital Signal Processing 3

{Partial Prerequisites: EE 105 (or 103),
EE 140, EE 296 (or CS 296))

EE 298 Senior Design Project in
Computer Systems 3

{ Partial Prerequisites: EE 297 (or CS
297}

EE 260 Senior Electrical Engineering
Project Planning and Presentation
i:1:0:1
For EE majors only. [Replaces EE 395
for EE nijors effective Spring 1994]. If
the Design Preject should require
advanced planning or purchases, this
course may be split into:
EE 261 Senior EE Project
Planning and Presentation I
AR
Offered in the semester prior to the
Design Project offering, and

EE 262 Scnior EE Project
Planning and Presentation II

EEREIRE
Offered in the same semester as the
Design Project.
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EE 270 Senior Computer
Engineering Project Planning and
Presentation 1104
For CompE majors only. [Replaces CS
395 for CompE mujors effective Spring
1994.] If the Design Project should
requireg advanced planning and purchas-
es. this course should be split into:
EE 271 Senior CompE Project
Planning and Presentation I
VARVN IS
Offered in the semester prior to the
Design Project offering, and
EE 272 Senior CompE Project
Planning and Presentation I1
Yot
Oftered in the same semester as the
Project offering.

EE 371,2,3,4,5, 6 Guided Studies
in EE
1,2.3,4.5,6 credits respectively.

EE 331, 2,3, 4,5, 6 Guided Studies
in CompE

£.2.3.4.5.6 credits respectively.
[Replace EE 398, Avoids need for docu-
mentalion of “credits to be arranged™. |

EE 397 Bachelor’s Thesis in
Electrical Enpineering 3 credits
Individual solution of clectrical engi-
neering problem invelving adequalte
statements of problen. choice of meth-
ods of attack, proper solution of prob-
lem. Presentation of resulis in oral
reports and a formal bound report. An
extensive design achievement is
required. For students using this course
as their Senior Project {along with EE
260 or 270), a professional written final
report, corresponding to standards pub-
lished by the Department. must be filed
in the Department office for a passing
grade. Fonmal oral presentation before a
group of students and staff required.
Brooklyn and Farmingdale: Fall and
Spring; rarely Summer. Lab fee required.
Prerequisite:  Senior status and approval
of Senior Faculty Department Adviser.
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GRADUATLE COURSES

Gradualte courses in electrical engi-
neering arc offered on cach campus on a
regular basis. annually or 1n two-year or
threc-year cycles. Consult the Graduate
Student Manual for these scheduling
cycles as well as for information ahout
day ofterings and about the summer pro-
gram. The electrical engineering gradu-
ate mailing, sent out to continuing stu-
dents prior to cach registration, contains
the latest information on selected topics
course offerings, curriculum and course
Tevisions.

Course number system: the courses
befow arc grouped in terms of the middle
digit which defines the academic area.
The first digit represents the level:

5 ~ senior/graduate level

6 — first-year graduate level
7, 8 —advanced courses

9 — miscellancaus courscs

Courses 1n selected topics bearing the
same numbers may be repeated for credit
provided the topics are different, subject
10 adviser’s approval.

LINEAR SYSTEMS AND
NETWORKS

EL 613 Applied Matrix Theory
2/2:0:0:3

In-depth intreduction to theory and
application of linear operators and matri-
ces in finite-dimensional vector space.
Invariant sub-spaces, elementary divi-
sors, canonic forms and minimax theo-
rems for cigenvalues of hermitian pen-
cils. Prerequisites: Graduate status and
MA 103 MA 104, Also listed under
MA B37

El. 615 Network Theory of Lumped
and Distributed Structures* 2//.0:0:3

Network principles derived from physi-
cal constraints arc emphasized. Tmmit-
tance and scattering formalisms, general
energy and reciprocity theorems, proper-
tics of distributed parameter and nonreci-
procal networks, broadband theory and

the synthesis of transmission line broad-
band quarter-wave transformers. Pre-
reguisite:  Graduate status, and EE 101
and EE 102,

EL 617 System Reliability* 2'/:0:0:3

Structural reliability, redundancy,
bounds on reliability of complex sys-
tetns. Repairable systems: Markov mod-
els, maintainability and availability.
Optimization of spare parts inventories,
inspection intervals and replacement
times. Failure models: accumulated
shocks and stress-strength-time, Margin-
al failures, dependent failures. Prerequi-
site: Graduate Status, EL 531 or MA
561 or equivalent. Also listed under 1E
685

SIGNAL PROCESSING

EL 512 Imsge Processing 1
21:0:0:3

Iniroduction of basic concepts and tech-
niques in digital image processing:
image acquisition and display using digi-
tal devices, properties of human visual
perception, sampling and quantization,
sampling rate conversion, two-dimen-
sional transforms, linear and nonlinear
filtering, morpheological operations, con-
trast enhancement, noise removal, image
deblurring, image registration and geo-
metric transformation, edge detection.
Students will learn to perform some
basic image processing operations using
computers equipped with special imag-
ing hardware, such as video cameras and
frame grabbers. Prerequisites: EE 103,
MA 223: MA 153 or knowledge of basic
matrix algebra; CS 212 or C-
Programming skill; Senior or graduate
student status. Instructor approval
required for senior students.

EL 611 Signals, Systems, and
Transforms 2/:0:0:3

Continuous and discrete linear systems,
system function, Fourier transforms,
periodic functions, Z transforms, discrete
Fourier series, Fast Fourier Transforms,
Analog and digital filters, finitc order
system functions. Digital processing of
analog signals. Sampling theorems.
Prerequisite: Graduate status and EE
105,



EL 612 Image Processing 11
205:0:0:3

Advanced topies in digital image pro-
cessing, such as image compression,
image recovery, medical imaging,
advanced television systems, ete. (See
department mailing for detailed descrip-
tion of each particular offering.) Both
basic principles and recent research
developments will be introduced. In
addition to the lecture material, each sto-
dent is required to finish a term project
implementing in software or hardware
an existing or new imape processing
algorithm. Prerequisites: EL 512; EL
630: EL 610; C-Programming skill:
Graduate student status.

EL 711 Advanced Signals and
Systems 24:0:0:3

Approximation methods in digital simu-
lation of analog signals. Sampling theo-
rems. Maximum systemn response under
constraints. Analytic properties of
Laplace transforms, complex inversion
factorization, windows, extrapolation,
maximunt entropy. Two-dimensional
and Hankel transforms. Diffraction.
Fourier optics. Ambiguity {unctions and
pulse compression. Spectral estimation.
Prerequisite: Graduate Status or EL
611

EL 713 Digital Signal Processing I
200:0:0:3

Time and transform domain description
of discrete-time signals and filters,
Z- transforms, difference equations, dis-
crete Fourier analysis and the FFT.
Properties and design of recursive and
non-recursive filters. Effects of finite
precision arithmetic and round-off
errors. Hardware realizations of diginal
(ilters. Introduction to spectral analysis.
Prerequisites: Graduare Student Status
and EL 611,

EL 714 Digital Signal Processing 11
24:0:0:3

Two-dimensional signals and systems:
Fourier representations and multi-dimen-
stonal sampling. 2-d discrete Fourier
transform and convolution. Difference
equations, Z transforms and multi-
dimensional stability. Design and imple-
mentation of non-recursive and recursive
digital filters. Multiparameter slatistical
estirmatzon theory: the principle of maxi-

mum likelihood. Signal parameter esti-
mation in additive noise and perfor-
mance degradation due to parameter
uncertainty. The Kalman filter: Steady
state theory and frequency domain
amalysis. Kalman filters for smoothing,
correlated signal in noise and colored
noise. Prervequisites; Graduate Student
Status, EL 631 and EL 713

EL 715 Array Signal Processing
2000:0:3

Ceneral sonar and radar array processing
concepts. Array performance considera-
ttons. Iarrowband and broadband signat
processors. Classical and high resolution
techniques for direction finding.
Eigenstructure based techniques and spa-
tial smoothing techniques. Performance
analysis of eigen- structure-based tech-
niques. Asymptotic distribution of eigen-
parameters associated with smoothed
sample covariance matrices in uncoerme-
lated and coherent scenes. Weiner solu-
tton and adaptive algorithms. Least
Mean Square (LMS), Accelerated
Gradient Search and Gradient algorithms
with constraints. Direct implementation
by inversion of the sample covariance
matrix and transicnt respomse considera-
tions. Prerequisite: Graduate Student
Status, ELL 611, K1 031,

EL %11-919 Selected Topics in
Systems ewch 220000003

Selected topics of current interest in sys-
terns and networks. (See departmental
mailing {or detailed description of each
particular offering). Prerequisite:
Specified when offered.

The following were Jormerly listed
under Imaging Sciences and
Engineering:

IM 606 Imaging Laboratory 0:5:0:3

This laboratory is designed to give stu-
dents physical contact with imaging
techniques. Image formation is explored
from matrix ray tracing to Founer trans-
form optics and holography. Polartzed
light in anisotropic materzals and clectro-
optic cffects are investigated. and one
experhiment in a mujor imaging technolo-
gy (silver hatide photography. clec-
trophotography) is included. Preregui-
site: Gradute Stuedent Status, EL 3531 or
eqriveadent.
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IM 742 Introduction to Remote
Sensing 250003

Remaote sensing s one of the imporant
technological spin-offs of space explo-
ration. This course presents an overview
of the basic physics, the techniques, and
the practical applications of remote sens-
ing.

CONTROL SYSTEMS

ElL. 53227 Sensor Based Robotics
2/:0:0:3

Robotl mechanisms. robot arm kinemat-
ies (direct and inverse kinematics). robot
arm dynamics (Euler-Language, New-
ton-Euler, and Hamiltonian Formula-
lions}, trojectory planning, sensing, end-
effector mechanisms. force and moment
analysis, mtroduction to control of robot
manipulators. Prereguisite: Graduate
Student Stetus, Concurrent with EE 106,
Also listed under ME 661

ElL 621 System Theory and Feedhack
Control [ 20000003

Design of single-input-output sysiems in
the frequency domain. Stability of inter-
connected systems from component
rransfer functions. Parameterization of
stabilizing controilers, Introduction (o
optimizalion { Wicner-Hopt design).
Prerequisite:  Graduate status and EE
136,

EL 622 Noenlinear and Sampled-Data
Control Systems 2700003

Introduction o nonlincar systems. Phase
plane analysis, nonlinearities, lincariza-
tion, limit cycles and averaging. Stability
techniques: describing  function,
[.yapunov functions, Popov locus and
circle criterion. Analysis and design of
sampled-daia systems by z-transforms
and state variable methods, Preregud-
sites:  Graduate Status. EL 610 and EFE
106 or equivalent.

EL 625 Linear System 204:0:0:3
{ *Previowsiy EL 610}

Basic system concepts. Equations
describing continuous and discrete-time
lincar systenms. Tiime domain analysis,
state variables, transition mateix, impulse
response. Transform methods. Time—
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vartable systems. Controllability, observ-
ability. and stability. Prerequisite:
Graduate starus and FE 105, Also listed
under ME 670

EL 721 System Theory and
Feedhack I1 2i/:0:0:3
A continuation of EL 621 for multi-
input-output systems. Matrix fractions.
optimal and suboptimal design consider-
ations for two-degree of freedom sys-
tems. Prerequisites: Graduate Stauts.
ELG2] and EL 613,

EL 723 System Optimization Method
200003

Formulation of system oplimizai:on
problems. Elements of functional analy-
sis applied to system optimization. Local
and giobal system optitnization with and
without constraints. Vanational methods,
calculus of variations, and lincar, nonlin-
car and dynamic programming iterative
methods. Examples and applications,
Prerequitsite: Graduate Status, EL 610
or EL6I3.

El. 724 He= Frequency Domain
Methods in Control 20000003

Systems and operators, stabilizability.
parameterization of stabilizing con-
trollers, Heo weighted sensitivity mini-
mization for rational plants. H' controlier
and Hee controller design. Prereguisites:
Graduate Status. EL 621 und EL 725,
Alsa listed wnder M1 870

EL 725 State Space Design for
Linear Control Systems 20/:0:0:3

Topics 1o be covered include: canonical
forms; control system design objectives:
feedback system dcsign by pole place-
ment; linear observers; the scparation
principle; linear quadratic optimum con-
trol; random processes: Kaiman filters as
optimum obscrvers; the separation thco-
rem; robust control; the serve compen-
sator problem. Prereguisite: Graduate
Status. FL. 625 Also listed under ME
671

EL 821 Analysis of Stochastic
Systems* 20/:0:0:3

Stochastic difference and differential

equations. Wiener process and Markov
systems. Kolmogorov's equations for
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Markov systems. Stability of stochastic
systems: stochastic Lyapunov functions,
moment equations. Prevequisite:  Grad-
weite Status. £L 631,

EL 822 Application of Nonlinear
Control to Robotics 21:0:0:3

Difterential geometric approaches for
control of nonlinear systems and applica-
tions to robot manipulators. Introduction
to Lic algebra and lLie bracket.
Multivariable inverses for nonlinear sys-
tems, external feedback linearization,
zero dynamics. Application of nonlinear
control to robotics: inverse dynamics,
feedtorward conirol, PI> and PID con-
trollers, vanable-structure control, adap-
tive control technigques {(STR and
MRAC} and force control. Prerequisite:
Graduate Status, FL 725 (EL 522 is rec-
ommended bur not essential), Also listed
under ME 860

EL 823 Optimal Control Theory*
24:0:0:3

Optimai control problem for determinis-
tic systems with various constraints.
Solution for both continuous and dis-
crete-ime systems using the maximum
principle and dynamic programoung.
Hamilton-Jacobi theory as applied to the
synthesis problemn. Prerequisite: Grad-
wate Staues. EL 723 and EL 625, Also
listed under MA 844 and ME 771

EL 825 Large Scale Systems and
Decentralized Control 2'4:0:0:3

Introduction to analysis and synthesis of
large scale systemns. System order reduc-
tion algorithms, interconnected system
stability, series expansion and singular
perturbation. Decentralized control:
decentralived fixed modes, LQR. fre-
quency shaped cost functionals, and
overlapping decompositions. Prerequii-
sites: Graduare Status. EL 725 or
instruciar permission. Also listed
under ME 873

El. 826 Adaptive Control 2'/.:0:0:3
Controllable and observable system
models {ARMA models}, paraineter esti-
mation (lcast squares. projection algo-
rithm. lattice filters), one and multi-step
ahead prediction control, mintrnum vari-
ance, pole placement. LQG control,
model reference adaptive control.

Prerequisite: Graduaie Status. Ef. 725
or eguivalent. Also listed under ME
871

EL 827 Stochastic Control 2/:0:0:2

Introduction to stochastic control, sto-
chastic processes. covariance and spec-
tral density. stochastic state models.
spectral factorization of continuous or
discrete time processes, parametric opti-
mization, introduction to prediction and
filtering theory: Wiener and Kalman fii-
ters. Prevequisite:  Graduate Status. EL
610 and EL 631. Also listed under ME
872

EL 921-929 Selected Topics in
Control Engineeringeach ~ 2/4:0:0:3

Topies of current interest to feedback
and control system engincers, {See
depaniment mailing for detailed descrip-
tion of each particular offering). Pre-
requisite: Specified when offered.

INFORMATION SCIENCE

EL 535 Elements of Communications
Networks 2'4:0:0:3

An introductory course in telecommuni-
cations networks. Review of caleulus,
and probability theory in the context of
telecommunications. Modulation of
sinusoidal waves. Amplification and
regeneration. Characterization of
teleconumnunications traffic in terms of
spectrum, capacity, response, and duty
cyele. Voice communications systems,
switches, PBXs, and transmission
options. Circuit switching. Facsimile,
image, and video communications.
ISDN and other integrated services
approaches. Prerequisite: Graduate sita-
ties. This course cannot be applied
towards degrees offered by the EE Dept.

EL 630 Probability
{Previously EL 531)

2/:0:0:3

Evcnts, probability, repeated triais.
Random variables distributions mo-
ments, characteristic functions. Func-
tions of random variables. Sequences of
random variables. Limit theorems.
Enginecring applications of statistics.
Prerequisite: Graduate status and MA
227.



EL 631 Engineering Applications of
Stochastic Processes 204:0:0:3

Correlation, power spectrum, coherence.
with applications in finear systems.
Nonstationary signals, normal processes,
mean square estimation. spectral analy-
sis. Topics in Markov processes. Pre-
requisite: Graduate Status. EL 630,

El. 632 Principles of Analog
Communications 27:0:0:3
Performance analysis of AM and FM
systems, FM bandwidth, Hilbert trans-
form and it's upplications, noise models.
Threshold effect in EM receivers and the
application of phase locked loops to
threshold extension. Sampling theorem,
pulse modulation, A/D conversion pulse
code modulation (PCM) and delta modu-
latton, pulse design. Prereguisite!
Graduate Status. EE 140 or equivalent
and MA 223 or equivalent.

EL 633 Detection and Estimation
Theory 204:0:0:3

Detection of signals in notse, matched
fitters, M-ary digital communications.
Signal detection and feature extraction in
noisy environment based on likelihood
ratio tests. Game-theoretic formulation
of classification problems. Baycesian and
point estimators: Near-optimum detec-
tors. Combined estimation and detection.
Wiener theory and Kalman-Bucy filters.
Co/Prerequisite: Graduate Status. EL
631

EL 635 Principles of Communication
Networks 2'/:0:0:3

An introductory course in data cormmt-
nications and computer communications
netwarks. Many examples of networks,
modeling. Basic principles of the design
and performance analysis of networks.
Data cominunication hardware: termi-
nals. modems, multiplexers, concentra-
tors. communications media. Nodal
processor and host processor architec-
ture. Software considerations and design.
Protocols. Line controd, polling and ran-
dom access methods. Satellite and focal
arca networks. Prerequisite: Graduate
statuy or EE 140,

EI. 637 Local and Metropolitan Area
Networks 2::0:0:3

Introduction. Local Area Networks:
CSMA/CD, Token Ring, Token Bus:
IEEE Siandards, protocols and perfor-
mance analysis. LAN interconnection:
Bridges, Routers, Gateways., Metro-
politan Area Networks: FDDI, FDDI 11,
DQDB: Standards and performance
analysis. Higher Level Protocols used in
LAN/MANs; LAN/MAN management,
LAN/MAN interconnection: SMDS,
Frame Reluy, X.25, I[ISDN. Wireless
Networks: Voice and data networks,
emerging standards and protocols.
Future Trends: B-ISDN. Gigabit
Newworks. High Speed LANS, light-
weight protocols. Other current topics.
Prerequisites: Graduate Status. EL 635
or EE 392,

EL 733 Digital and Data
Communications 24/2:0:0:3
Detection of signals in noise. Signaling
through bandiimited channels: intersym-
bol interference, equalizers. Principles of
M-ary communication; signal space
miethods, optimum detection. Bandwidth
efficiency of modulation schemes, com-
hined coding and modulation. Spread
spectruin systemns: bandwidth expansion
schemes performance in jamming and
mult-user enviconments. Prerequisites:
Graduate Starus. EE 140 and EL 630.

EL 735 Communication Networks I
21:0:0:3

Analysis and modeling of centralized
and distributed data communication net-
works. Modeling of user traffic, commu-
nications link and processors. Queueing
analysis. Packet-switched network. Time
delay analysis of networks. Capacity
assignment. Concentration, multiplex-
ing. polling, and buffer analysis,
Multiple access for broadeast networks-
satellites, ALOHA, pround radio, local
area networks. New switching tech-
niques. Integrated voice and data.
Prerequisites: Graduate Status. EL 630
and EL 635
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El. 736 Communication Networks II
205:00:003

Principles of network design, network
design aigorithms, centralized network
design. static and dynamic routing algo-
rithms. concentrator and switching node
location, network retiability analysis,
application of minimum spanning tree
and shortest path algorithms to problems
in network design, lincar and integer
programming techniques, distributed
network design, case studies. Pre-
requisites: Graduate Stams. EL 635 and
€S 601.

EL 737 Broadband Packet Switching
24:0:0:3

Introduction and overview of broadband
networks, Cireuit Switching, peneralized
circoit switching, Batcher sorting net-
works and generalizations: Batcher-
banyan switches and contention resolu-
tion algorithm. Throughput and perfor-
mance analyses of switches with inputs.
Architecture and analyses of switches
with output queues. Modular switches
with mixed input and output queues.
Deflection routing and error-correcting
routing. Simwlation technique for packet
switches. Copy networks and multicast
packet switching. Muhliiwavelength net-
work and optoelectronic switching.
DQDB and FDDL. Prerequisites: Grad-
nate Status. EL 735,

EL 738 Algebraic Codes* 2'/.0:0:3
General theory of linear codes. Groups,
rings, fields. matrices and vector spaces.
Coding and error correction methods.
Encoding and decoding cyclic codes.
Convolutional codes and other encoding
schemes. Capabilities and limitations of
error-correcting code. Emphasizes codes
used in compuiers. Prereguisite: Grad-
wate status and a basic knowledge of
probability and linear algebra.
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EL 73 Information Theory*
2/:0:0:3

Concepts of entropy and mutuat infor-
mation as mathematical measures for
discrete information sources and discrete
communications channels. Sourcc
encoding theorems and source coding
technigues. Exiension to sources with
memory, channel capacity, and noisy
channel coding theory. Extensions to
continuous waveforms. Prerequisite:
Graduate Srtus. EL 630

EIl. 833 Advanced Signal
Processing* 200:0:0:3
Radon-Nikodym derivatives. Hajek-
Feldman theorem for Gaussian stochas-
tic processes. Detection and parameter
estimation of stochastic #nd determinis-
tic signals imbedded in colored and non-
stationary Gaussian noise. Nonpara-
metric methods in detection and estima-
tion. Diversity reception systems.
Prerequisite: Graduate Status. EL 633.

EL 931-939 Selected Topics in
Information Science each 2'/::0:0:3

Selected topics of current interest in
information science. (Sce departmental
mailing for detailed description of each
particular offering}. Prereguisite:
Specified when offered.

ELECTRONIC DEVICES,
CIRCUITS, AND SYSTEMS

EL 5457 Microwave Integrated and
Semiconductor Circuits-F  21/:0:0:3

Transmission line review; co-axial, two-
wire, parallel plate transmission lines.
Printed transmission lines: rnicrostrip
line, stripline and other printed lines:
guasistatic analysis, introduction 1o spec-
tral-domain analysis. Green's funetions;
characteristic impedance; atienuation,
perturbation method. Coupied transmis-
sion lines, directional coupler, coupled
line filters. Transmission line transitions:
bends, junctions, cross-overs, qualitative
equivalent models. Prerequisire: Grad-
uate Status. EE 164,

130

EL 5467 Microwave Integrated and
Semiconductor Circuits-1I  2//4:0:0:3

Review of semiconductor physics, intro-
duction to microwave integrated circuits
{MIC's) S-parameter analysis, flow
graphs, stability criteria of ampiifiers.
Oscillators and amplifiers, noise figure,
noise measurement. PN junction diodes,
varactors, Schottliey-barrier, PIN,
IMPATT and Gunn diodes; bipolar and
ficld-effect transistors; device physics
and applications to VCO, frequency
multipliers, detectors, mixers, attenua-
tors. phase shifters, switches. Prerequi-
site: Graduate Status. EL 545, EE 1 ).

ElL 641 Advanced Elecironic
Circuitry [ 204:0:0:3

Basic semiconductor physics. Smail-sig-
nal, low-frequency models for bipolar
junction transistors and biasing. Physics,
models. and biasing for field-effect tran-
sistors. General treatment of nonlinear
controlled sources. High-frequency mod-
els. Single- and muiti-stage broadband
small-signal amplifiers, operational
amplifiers, discrete and analog integrated
circuits. Prerequisite:  Graduate status
and EE 109 and EE 110

EL 642 Advanced Electronic
Circuitry I1 20:0:0:3

Tuned cireuits and impedance transform-
ers, narrow-band non-linear amplifiers.
Tuned-circuit sine-wave oscillators, mix-
ers. AM modulators and demodulators,
and FM modulators and demoduiators.
Prerequisite: Graduarte Status. EL 641,

EL 643 Advanced Electronic
Circuitry IH 2103

Junction and field-ctfect transistors as
switches. Basic digital logic gates and
switching circuits. Integrated circuit
togic schemes and “building blocks™.
Sweep circuits and switching circuits.
Prerequisite: Graduate Status, EL 641,

EL 645 Integrated Circuit {(VLSI)
System Design 210:0:0:3

Overview of digitat clectronic circuit
functions on a single silicon chip.
Systematic approach te design from cir-
cuit function to basic layout, subsystem
layout, and mask layout using techniques
based on computer-aided design. Com-

puter testing of logic functions and simu-
lation of circuit functions. Prerequisites:
Graduate status, CS 337 and EE 113,

EL 646 Integrated Circuit (VLSI)
Fabrication Technigues 26:0:0:3

Study of process technology used to pro-
duce integrated circuits with emphasis
on silicon technology: bipolar, MOS,
and VLSI processes. Definition of
process requirements in terms of the cir-
cuit strueture, i.e., concentration profiles
and topographical layout as defined by
previously determined mask set.
Analysis of the steps from crystal growth
through diffusion, ion implantation. oxi-
dation, photolithography, metalization,
inter-connection, and packaging to final
tests. Study of impact and proeess on
design rules. Prerequisites: Graduate
status and EE 112, Also listed under MT
709

EL 647 Power Electronics

Sce course listings under Power
Engineering.

EL 745 VLSI System and
Architecture Design 2:2:0:3
This course is a continuation of EL 645 -
Integrated Circuit {VLSI} System
Design. This course provides hack-
ground and hands-on experience for full-
custom VLSI chip design, using CMOS
{Complementary Metal Oxide Silicon)
technologies. Physical designs of many
subsystems, such as adders, multipiiers,
RAM, FIFO (First-In-First-Quz), and
PLA (Programmable Logic Arrays) are
covered. Some regular VLSI Architec-
tures, such as systolic array processors.
suitable for some highiy paraliel comput-
ing and digital signal processing, are dis-
cussed. VLSI architectures for packet
switching systems and high speced net-
work protocols, that employ regularity at
the chip and system level are the case
studies presented in this class. Students
finish and present a term project at the
end of the semester. The project includes
the design and simulation of a VLSI cir-
cuit/chip at mask level with availabie
VLSI toels on SUN workstations. The
topic of the project can be chosen by stu-
dents or assigned hy the instructor.
Completed chip designs are sent out for
fabrication. Prerequisites: Graduate
Status. EL 645 or permission of the
instructor.



EL 941-949 Selected Topics in
Electronics each 2°/:0:0:3

Special topics of current interest to staff
in the field of electronie devices, circuits,
and systems. {See departmental mailing
for detailed description of cach panicular
offering.} Prerequisite: Specified when
offered.

ELECTRO-OPTICS,
QUANTUM ELECTRONICS
AND MATERIALS SCIENCE

EL 551-5521 Electro-Optics, I, 11
edch 2'4:0:0:3

Maxwell equations; Propagation of plane
waves: polarization. reflection, refrac-
tion, interfaces, and multilayers; diffrac-
tion; Fourier optics; Gaussian beams;
Laser resonators; Optical fibers and
Guiding layers; Optical waveguide cou-
plers, Propagation in anisotropic media;
Modulalors, Optical detection. EL 557
prereguisite:  Graduate Status. EE 164
or equivalent. EL 352 prereguisite
Graduate Status, EL 551,

EL 557+ Iniroduction fo Electric
and Magnetic Propertics of Solids
20:0:0:3
Crystal structures and dynamics. lattice
vibrations, the phonon thermal conduc-
tivity of solids. Energy-band theories,
Brillouin zones, conductors, semicon-
ductors, insulators, semiconductor junc-
tions, junction devices, light-emitting
diodes, detcctors for visible and infrared.
Prerequisite: Graduate Status. EE 167.

EL 651 Statistical Mechanics |
204:0:0:3

Equilibrium distrihutions, Relationships
to laws of thermodynamics. Quantum
effects. Maxwell-Boltzmann, Fermi-
Dirac, Bose-Einstein distributions.
Applications to bulk properties of matter
and to thermal radiation. Kinetic theory.
Nonequilibriuin phenomena using
Boltzmann transport equation. Prereqit-
isite: Graduate status. Also listed under
PH 663

EL 652 Statistical Mechanics 11
20/:0:0:3

Micro-, Macro-, and grand-canenical
ensembles and principles of classical sta-
tistical inechanics. Condensation phe-

nomena. Treatment of flucteation and
transport phenomena:. Density matrix
formalism of guantum statistical
mechanics. Many-body problems. Pre-
requisite: Graduate Status. EL 651 ar
PH 663. Also listed under PH 664

EL 653-654 Quanfum
Electronics 1, 1T each 20/:0:0:3
Interaction of electromagnetic radiation
with quantized matter systems; sponta-
ncous 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-switch, mode locked, and
ultra short pulse generation; Non-linear
optics: Hammonic generation, parametric
interactions, Raman and Brillouin non-
linearities; Fundamental noise properties
of laser oscillators. EL 653 prerequisites:
Graduate status. EE 167 or equivalent
recommended. EL 654 prerequisite EL
633,

EL 655-656 Quantum
Mechanics 1, 11 edch 200:0:0:3
Quantum mechanics with applications to
atomic systems. The use of Schroe-
dinger's equations. Angular momentum
and spin. Problems and approximation
methods. Semiclassical theory of field-
matter interaction. Ef. 6355 prerequisite:
Graduate status. EL 656 prerequisite:
EL 635, Also listed under PH 667-668

EL 658 Fiber Optic
Communications 200:0:0:3
Preview of fiber optic communications,
optical fibers, light sources, detectors,
modulation techniques. Transmitter,
receiver, and repeater technology.
System applications. Integrated optics.
Prerequisite: Graduate status.

ElL. 950 Lahoratory in Electronic
Materials and Electro-Optics*
0:5:0:3

Selected experiments in electrical prop-
crties of materials. Physicat properties of
semiconductors, Hall effect measure-
ments, phaotoelectricity, superconduc-
tiviAAty, magnetoresistance, masers and
lasers, harmonic generation, frequency
mixing and medulation in optics and
quasi-optic region. Experiments of pro-
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ject type designed to prepare students for
independent research in above areas. Lab
fee required. Prerequisite: Graduate
status.

EL 951-959 Selected Topics in
Quantum Electronics, Material
Science and Electro-Optics

each 2'/::0:0:3

Topics of current interest dealing with
interaction of matter with electromagnet-
ic fields. {Sce department mailing for
detaited description of each particular
offering.) Prerequisite: Specified when
offered.

POWER ENGINEERING

EL 5643 Electromechanical Power
Conversion* 2'0:0:0:3

Motion of elementary charged particles
in electromagnetic fields. Transforma-
tion laws for the electromagncetic field
intensities. Magnetoplasma-dynamical
equations. Electrical and mechanical
power densities, power density relations,
and the design of the armature conduc-
tors in terms of power densities.
Representation of {ields in terms of trav-
eling waves; synchronous and asynchro-
nous interaction. Steady-state pertor-
mance of synchronous converters. MHD
power generation. Prerequisite: Grad-
wate Status, EE 164

EL 5687 Electric Drives I:
Characteristics and Controls
20:0:0:3

Transient conditions in electric drives.
Load torques, moments of inertia, mass-
es and forces translated to a rotating
shafl. Acceleration and deceleration
time. Consideration in selecting motor
power rating. Motor heating {cooling)
under different kinds of duty. Load dia-
gram construction. Speed control of
electric drives. Four quadrant operation
of dc and ac drives with static converter
supply. Worked examples effectively
illustrate the application of the mathe-
matical derivations. Prereguisite:
Graduate Status. EE 180.

EL 5697 Electric Drive II:

Design* 214:0:0:3

Torque-speed envelopes, electrical and
mechanical ports. Modeling of the motor
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and speed control. Qutline of direct
approach to design. Mechanical and
thermal stress limitations, Magnetic and
clectrical toading. Relations between
flux and current densities. [etermina-
tion of losses. Scahing laws. Flux plot-
ting techmques. Procedures, computer
programs. and applications.
Prereguisite: Graduate Stanes. EL 368,

El. 647 Power Electronics 2/::0:0:3

Principles of thyristor devices, GTOs.,
MOSFLETs, dynamic characteristics of
DC choppers. dependence of turmoff cir-
cuils on load characteristics. and
switched-mode power supplies. Phase
control, full wave circuits with inductive
load, commutation. Power inverters.
Prerequisite: Graduare statuy and EE
105 for 103), and EE 110,

EL 661 Introduction to Power
System Engineering™* 2:0:003

Power system engincering analysis:
three-phase circuit caleulations, network
representations and load flow calcula-
tions. Reliability analysis: generation
reliability. Generatton costing and eco-
nomic dispatch. Prerequisite: Graduate
Sranes. EE 183 or equivalent.

EL 662 Infroduction to Power
Systemn Planning* 2000003

Power system economics: revenue
requirements, load duranion and reserve
requirements. Load forecasting—econo-
metric methods. Optimal expansion
planning and methodologics: Optimal
gencration expansion computer model-
ing. Decision analysis techniques.
Prevequisite; Graduate Status EL 661,

EL 663 Electrical Transients in
Power Systems 214:0:0:3

Analysis of Jumped-circuit. normal and
abnermal transients in power equipment
and systems. Short-circuit fault analysis
and transient recovery of three-phase cir-
cuits. Analysis of traveling-wave surges
on transmission lines, windings, and on
integrated systems. Prerequisite: Grad-
wate Status. FE 183 or equivalent,

EL 664 Relay Fault Protection®
240:0:0:3

Protective relay functions and classifica-

132

tion. Electromechanical relay types,
operating principles, and basic character-
istics. Communication channels for
relaying. Current and voliage transform-
ers, transducers. Protection of busses,
transformers, generators, motors, and
other station equipment by the zone pro-
tection method. Distribution and trans-
mission line relaying systems. Relay sct-
ting calculations. Primary and backup
protection, application. and philosophy
with applied relay engineering examples.
Prerequisite: Graduate Status. EL 663,

EL 665 Power System Siability 1*
29/:0:0:3

Introduction to the study of power sys-
tem dynamics: mathematical modeling
of pritne movers, power plants, synchro-
nous machines, ficld exciters transmis-
sion lines, relay loads, and stabilizers.
Prerequisites. Graduate Status. EE 106
{or 104) and EE 183,

EI. 666 Power System
Stability IT* 21:0:0:3
Study of electrical machine and system
dynamics, system governing and genera-
tion control prime-mover, energy supply.
systemn dynanncs and control. Preregui-
site: Graduate Status. EL 665,

EL 961-969 Selected Topics in
Power each 2/:0:0:3

Topics of current interest in electric
power cngineering. {See departinental
mailing for detailed description of each
particular offering.} Prerequisite: To be
specified when offered.

ELECTRODYNAMIC AND
AVE PHENOMENA

EL 571-572% Engineering
Electromagnetics 1, I1  each 2'/4:0:0:3

Engineering applications of electromag-
netics. A device-hardware onented
course for graduate and advanced
undergraduate students. Topics include:
hoilow conducting waveguides, dielec-
tric guides; two-wire, coaxial and strip
transimnission lines; }inear antennas,
arrays, horn and dish antennas. Wave-
guide components: attenuators, phase
shifters; waveguide-coaxial transitions,
etc. Electromechanical transducers: loud

speakers, microphones, relays. EL 57/
prerequisite: Graduate Status. EE 164,
EL 572 prerequisite: Graduate Status.
EL 571

EL 573t Introduction to
Microwave Engineering 2:0:0:3
Review of EM theory, transmission
lines. §, Z. Y, ABCD parameters, net-
work theory, network analyzer, signal
flow graphs, CAD methods. Impedance
matching, muitisection and tapered
impedance transformer, Bode-Fano cri-
teria. Power divider, directional coupler,
hybrid circuits, Microwave resonators:
series, parallel resonant circuits, stubs,
and cavities. Filter theory and design:
microstrip and stripline designs, coupled
line filters, Kuroda identities, Chebychev
and maximally flat filters. Prerequisite:
Graduate Status. EE 164

ElL 581 Introduction to Plasma
Engineering* 24:0:0:3

Basic plasma concepis and applications:
parameters describing the plasma;
motion of charged particles in electro-
magnetic ficlds; effect of particle colli-
sions on plasma transpert: diffusion and
mobilities. Plasmas as dielectric media;
piasma dielectric response functions for
collective plasma oscillations and for
electromagnetic wave propagation In
plasma. Prerequisite: Graduate Status.
EE 164.

EL 671 Fields and Waves 2//:0:0:3
The course tays the groundwork to the
theory and enderstanding of electromag-
netic fields, their sources and their prop-
agation in the form of waves. The treat-
ment starts from basic physical concepts
and develops the description of electro-
magnetic fields in terms of Maxwell's
equations by using vector analysis and
related techniques. Prereguisites:
Graduate status and EE 164.

EL 672 Electrodynamics:
Wave Propagation and Guidance
2:0:0:3

The electrodynamics of waves guided by
metallic and dielectric structures, res-
onators, radiation, and other relevant the-
oretical aspects of modern electromag-
netic engineering are covered. The
cmphasis is on understanding wave phe-



nomena and on studying the basic con-
cepts and techniques that are usefui
when treating relevant problems over the
entire electromagnetic spectrum.
Prerequisite: Graduate Status. BL 671

EL 673 Electrodynamics:

Fields and Materials 24:0:0:3

Interaction of electromagnetic fields
with material media from classical view-
point. Macroscopic description of diclec-
tric, magnetic and conducting materials,
energy relations, dispersion. and attenua-
tion in dielectrics and ionized media.
Wave propagation in anisotropic ¢rystals
and ferrites. waves in inhomogeneous
media. Prerequisite: Graduate Status.
EL 67T or PH 623, Also listed under PH
625,

EL 676 Fundamentals of

Radar* 204:0:0:3

Principles of range and direction find by
means of radio echoes. Requirements
and limitations of radar, the radar equa-
tion, and statistical nature of reception.
Establishment of design criteria for radar
recervers, indicators, modulators, and
microwave components. Presentation of
systems and techniques including MTI,
Doppler radars and pulse compression.
Prerequisite: Graduate Status, EL 611,

EL. 771-772 Radiation and
Diffraction I, 11* each 2'/:0:0:3

First semester: An introductory level
with asymptotic methods for radiation
and diffraction. Saddle point approxima-
tions of radiation and diffraction inte-
grals for harmonic and transicnt ficlds,
wave packets; ray description of reflec-
tion and refraction, diffracted rays {geo-
metrical theory of diffraction}. Second
semester: rigorous methods. Eigen-fune-
tion expansions; discrete and continuous
spectra, Green's functions, alternative
representations, asymptotic reduction of
rigorous integral representations. EL 77/
prereguisite: Graduate Staius. EL 672,
EL 772 prerequisite: Graduate Status.
EL 771

EL 773-774 Guided Waves and
Beams I, 1T* each 21/:0:0:3

Theory and application of guided waves
and beams in areas of electromagnetics
{radar), microwave acoustics and inte-
grated optics, Propagation characteristics
of surface and leaky waves; cffects of

ioss: mode coupling: characterization of
discontinuities. Propagation in periodic
structures. Beam fieldsy; propertics of
laser beums; divergence, Fresnel, and
Fravnhofer approximations; scattering
and guiding of beams by planar struc-
tures: beam displacement and distortion:
coupling to surface waves. KL 773 pre-
regiisite: Graduate Status. EL 672, EL
774 prevequisite: Graduate Status. EL
773,

EL 775 Antenna Theory  27/:0:0:3

Concepts of antenna radiation patterns,
radiation resislance cquivalent network:
gain: cffective area; reciprocity.
Electromagnetic fields due to prescribed
sources. Huygens™ principle. Fresnel and
Fraunhofer regions. finite and infinite
arrays. Mutual coupling. Aperture anten-
nas. Traveling-wave antennas. Frequen-
cy independent antennas. Prerequisite:
Graduate Status. FL 775,

EL. 871 Advanced Ray Methods in
Wave Propagation* 2/:0:0:3

Agymptotic theory of radiation and dif-
fracuion, with emphasis on inhomoge-
neous and dispersive media. WKB
approximations and comparison meth-
ods, advanced saddle-point techniques
and relation to ray optics. Space-time
rays in 1nhomogeneous dispersive
media, diffraction and transition phe-
nemena {or transients. Prerequisite:
Graduate Status, EL 772,

El. 8§73 Nonlinear Waves* 2'/:0:0:3

Generic nonlinear wave equations.
Whithain's Lagrangian formulation and
averaging method. Quasi-particle tech-
niques in nonlinear problems. Inverse
scattering methods. Application of KdV,
nonlinear parabolic, etc., equations in
electrophysics. Prerequisite:  Graduaie
Status. EL 671

EL 970 Microwave Engineering
Laboratory/Project H4.0:3

Design, fabrication, testing of passive
circuits (couplers, filters), active circuits
(amplificr, oscillatory and antennas using
printed circuits. Design and simulation
using microwave CAD tools (Super-
compact, Touchtone, Puff, PCAAMT).
HP-8510 automated Network Analyzer
measurement, [requency and time-
domain measurements, antenna paltern
measurement, printed circwit layout and
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photoetching. Prereguisite: Graduate
Status. EEL64: Co-requisite: Graduate
Staius. EI 345 or EL 571

EL 971-979 Selected Topics in
Electromagnetic Theory
each 2/:0:0:3

Aspects of electromagnetic and acoustic
wave propagation, diffraction and radia-
tion of current interest, inchuding wave
interactions with materials and special
mathematical and numerical techniques.
{See departineatal mailing for detailed
description of each particular oftering).
Prerequisite: Specified when offered.

EL 981-989 Selected Topics in
Plasnias each 20000003

Aspects of plasimas of current inkerest.
Subjects drawn from plasma composi-
tion dynamics and interactions with clec-
tromagnetic fields. {See departmental
mailing for detailed description of cach
particular offering). Prereguisite:
Specified when offered.

DEPARTMENT PROJECTS,
READINGS, THESIS, AND
SEMINAR

El. 591-599% Seclected Topics in
Electrical Engineering
each 20/::0:0:3

Topics of current interest in clectrical
engineering otfered for credit o both
selected undergraduate and graduate stu-
dents. {See departmental mailing for
detailed description of cach particular
offering.y Prerequisite: Specified when
offered.

EL 891 Graduate Seminar®
each 2/::0:0:3

Seminars in various areas of electrical
engineering, clectrophysics, system engl-
neering. and compuier seience. Reports
and discussions by staff members and
students concerning recent developments
in relevant arcas., May be repeated for
credil, Prereguisite: Graduate status,

EL 990-991 Laboratory

Internship I, IT* cach 0:5:0:3

Work 1n graduate laboralories under
immediate guidance of faculty member.
May be used as adjunct o or continua-
tion of departmental graduate laboratory
courses, Lab fee required. Prereguisite:
Degree stuatus.
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EL 993-994 Readings in Electrical
Engineering 1, I1 euch 3 units

Designed primarily for students who
desire to push toward frontiers of their
specialization in electrical engineering,
electrophysics, or system engineering
and who have completed essentially all
related course offerings. Readings con-
ducted under guidance of a faculty mem-
ber who is expert in the field, consisting
in general of readings in advanced litera-
ture. Examination required. Not more
than 3 wnits may be offered toward the
master’'s degree. Prerequisite: Degree
REZEI(TAN

EL 995-996 Advanced Projects I, 11
euch 0:5:0:3

Theoretical and experimental projects in
various research areas in electrical engi-
necring and electrophysics for the
advanced graduate student. Projects
assigned on basis of specialized interest
and preparaiion of the student. A writien
report or oral examination is required at
the discretion of the adviser. Prerequi-
site: Degree siatus.

EL 997 Thesis for Degree nf Master
of Science in Electrical Engineering
each 3 units

Independent 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).
FPrerequisite: Degree status.

EL 998 Projects for Engineer Degree
in Electrical Engineering each 3 units

Comprehensive planning and design of
electrical engineering project under
guidance of faculty adviser. Emphasts on
current techniques. Oral examination and
formal. bound repon required. Scope of
project is 6-12 units by prior agreement
with adviser (continuous project registra-
tion required). Prerequisite: Degree sta-
iy,

EL 999 Dissertation for Degree of
Doctor of Philosophy in Electrical

Engineering each 3 units

Original investigation of electrical engi-
neering problem. Must demonstrate cre-
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ativity and include features of originality
and utitity worthy of publication in rec-
opnized journal. Candidate must sue-
cessfully defend dissertation orally.
Registration of 24 units required {contin-
uous dissertation registralion required).
FPrerequisite: Passing qualifving exami-
nation. Registration bevond nyelfth unit
requires passing of area examination.

FACULTY

Leonard G. Shaw, Professor of
Electrical Engineering and

Deun of School of Electrical Engineering
and Computer Science

B.S.. University of Pennsylvania; M.S.,
Ph.D.. Stanford University

Signal processing, reliabitity

Henry L. Bertoni, Professor of
Electrophysics and Head of the
Departinent of Electrical Engineering
B.S.. Nonhwestern University; M.S..
Ph.D., Polytechnic Institute of Brooklyn
Electromagnetics, acoustics

Donald Bolle, Professor of Electrical
Engineering

B.Sc.. Durham University {England}:
Ph.1)., Purdue University

Guided wave propagation, nonrecipro-
cal devices

Joseph J. Bongiorno, Jr.. Professor of
Electrical Engineering and Assistant
Department Head. Long Island Center:
BE.E., MEE. DLE.E., Polytechnic
Institute of Brookiyn

Contrel svstems

Leonard Bergstein, Professor of
Eilectro-Optical Sciences

Ph.D.. Polytechnic Institute of Brooklyn
Electra-optics

Robert R. Boorstyn, Professor of
Electrical Engineering and Computer
Science

B.EE..CCNY; MS.. Ph.D..
Polytechnic Institute of Brooklyn
Computer COMIMBARICALION nerworks,
telecomnuaiications

Frank A. Cassara. Professor of
Electrical Engincering

B.S., Rutgers—The State University;
M.S. Ph.D., Polytechnic Institute of

Brookiyn
Electronic (_‘."P'('H!-I.\', cemmunicalion
.'i_‘;'.&‘? ey

Edward 5. Cassedy, Professor of
Electrical Engineering

B.5.. Union College: 5.M., Harvard
University; Dr.Eng.. The Johns Hopkins
University

Power, plasmas, energy economics

Bernard R. 8. Cheo, Professor of
Electrical Engineering

B.S., Taiwan College of Engincering
{Taiwan); M.S., University of Notre
Dame; Ph.DD., University of California
(Berkeley)

Electromagnetics, plusmas, power

Leopold B, Felsen, University Professor
B.E.E., M.EE., D.EE.. Polytechnic
Institute of Brooklyn

Propagation and diffraction, optics

Ivan T. Frisch, Provost, and Professor
of Electrical Engineeting and Computer
Science

B.S.. Queens College; M.S.. Ph.D.,
Columbia University

Information svstems, computer networks
and network control

Richard A. Haddad, Professor of
Electrical Engineering

B.EE., M.E.E.. Ph.D., Polytechnic
Institute of Brooklyn

Digital filters, power systems

Donald F, Hunt, Professor of Electrical
Engineering

B.S., University of Pennsylvania
Networks and svstems

Szu-Ping Kuo, Professor of Electrical
Enging¢ering and Electrophysics

B.S., M.S., National Chino-Tung
University {Taiwan}: Ph.D., Polytechnic
Institute of New York
Magnetohydrodvnarics

Ludwik Kurz, Professor of Electrical
Enginecring

B.EE.. M.EE., CCNY: Eng. Sc.D.,
New York University
Communications, pattern recognition,
amd image processing

Tony T. Lee, Professor of Electrical
Engineering

B.S., National Cheng Kung University,
Taiwan: M.S., Cleveland State



University: Ph.D., Polytechnic Institute
of New York

Telecosmmunication switching and per-
SJormance analysis

Richard Mandelbaum, Professor of
Mathematics:  B.S., Rensselacer
Polvtechnic institute; M.A,, Ph.D.,
Princeton University
Networking protocol

Henry Ruston, Professor of Electrical
Engineering and Computer Science
B.S.E.(Math), B.S.E(EE), University of
Michigan; M.S.(EE). Columbia
University; Ph.D.(EE}, U. Mich.
Softwvare engineering, progranming,
circuit theary

Philip E. Sarachik, Professor of
Electrical Engineering
AB.,B.S.,MS., PhD., Columbia
University

Optimal and adaptive systens

Martin I.. Shooman, Professor of
Electrical Engineering and Computer
Science

- §.B., 8.M., Mussachusetts Institute of
Technotogy; D.E.E., Polytechnic
Institute of Brookiyn

Software engineering, system refiabifity
and safety

Theodor Tamir, University Professor
B S.. Dipl. Ing., M.S.. Technion (Israel);
Ph.D., Polytechnic Institute of Brooklyn
Electromagnetics, electro-optics

Richard Van Slyke, Professor of
Electrical Engineering and Computer
Science

B.S., Stanford University: Ph.D.,
University of California {Berkeley)
C(J??![}'H.’é‘f (.'()?m'?I'N."RI('(HJ'(H?.\', f{.’!‘t’(.‘(ﬂh‘???ﬂ-
Ricdtions

Wen-Chung Wang, Professor of
Electrical Engineering and
Electrophysics

B.S., Taiwan Engineering College
{Taiwan); M.S., Ph.D., Northwestem
University

Microwave qooustics

Dante C. Youla, University Professor
B.EE..CCNY; M.S., New York
University

Nenvorks, control systents

Zivan Zabar, Professor of Electrical
Engineering

B.Sc., M.Sc., Sc.ID., Technion {isracl)
Power electranics, electric drives, power
RAA] fems

H. Jonathan Chao, Associate Professor
of Electrical Engincering

B.S.. M.S.. National Chiao-Tung
University (Hsinchu, Tatwan);

Ph.D.. Ohio State University

Destgr of VSLI chips for telecommuni-
carons

Douglas A, Davids, Associate Professor
of Electrophysics

B.S.. M.S., Newark College of
Engineering; Ph.D.. Johns Hopkins
University

Microwave acoustics, guantun electron-
ICs

I-Tau Lu, Associate Professor of
Electrical Engineering

B.S. Nationat Chiao-tung University
{Taiwan); M.S. National Taiwan
University; Ph.D. Polytechnic Institute
of New York

Electromagnetics, microwave cireuits

Shivendra 5. Panwar, Associate
Professor of Electrical Engineering

B. Tech., Indian Institute of Technology;
M.S., Ph.D,, University of
Massachusetis

Communication nepworks

8. Unnikrishna Pillai. Associate
Professor of Electrical Engineering

B. Tech.. Indian Institute of Technology
(Bombay}: Ph.D.. University of
Pennsylvania

Signal processing

Peter Voltz, Associate Professor of
Electrical Engineering

B.S.. M.S., Ph.D.. Polytechnic Institute
of New York

Systems and contrel

Lawrence Carin, Assistant Professor
Electrical Engineering

B.S.. M.S.. Ph.D., University of
Maryland

Computational electromagnetics, experi-
mental optoelectronics

Nirod K. Das, Assistani Professor of
Electrical Engineering

B. Tech., Indian Institute of Technology;
M.S.. Ph.ID, University of
Massachuscits

Electromagnetics, aniennas
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Giora Griffel, Assistant Professor
Electrical Engineering

B.S.. Ph.D., Tel-Aviv University
Optoelectrenic integrared civeuits, semi-
comductor lasers

Farshad Khorrami, Assistant Professor
of Electrical Engineering

BSEE, B.S. (Math). M.S. (Math), Ph.D.
{EE}. Ohio State University

Roboiics, controf systems

Seung P. Kim, Assistant Professor of
Llectrical Engineering

B.S., Seoul National University;
M.S.E.E.. Korea Advanced Instituie of
Science and Technology: M.S.
{Computer Engineering}, University of
Pittsburgh; Ph.D. (EE). Pennsylvania
State University

VLS! signal processing

Leandros Tassiulas, Agsistant Professor
of Electrical Engineering

Diploma in Electrical Engineering,
University of Thessaloniki, Greece;
M.S., Ph.D., University of Maryland
Telecommunications scheduling and
routing

Vassilis Tsotras, Assistant Professor of
Electrical Engineering and Computer
Science

B.S., National Technical University
(Athens), M.S., Ph.D., Columbia
University

C{)napmer CORIUNICation S_\‘Sf&'??n‘

Yao Wang, Assistant Professor of
Electrical Engineering

B.S., M.S,, Tsinghua University
{Beijing); Ph.D.. University of California
at Santa Barbara

hmage coding, pattern recognition

ASSOCIATED FACULTY

Joel B, Snyder, Sentor Industry
Professor of Electrical Engincering

and Computer Scicnce

B.E.E., M.E.E., Polytechnic Institute of
Brooklyn: P.E. {(New York,
Massachusctis)

Microprocessor systems, dota acquisi-
tion and transmission, signal processing

135



ELECTRICAL ENGINEERING

Shalom S, Bergstein. Industry Professor
of Electrical Engineering

B.S..M.S., Ph.D., Polytechnic Institute
of New York

Communications, fiber optics

ADJUNCT FACULTY

X. K. Chen, Adjunct Assistant Professor
B.S.. Hua Zhang University of Science
and Technology (China);

M.S.. Ph.D., Polytechnic University

Faut Agi, 1.ecturer
B.S..M.S5., L.T.O. (Istanbul}:
PE. {New York}

John H. Chang, Lecturer
B.S., National Taiwan University;
M.S.. Ph.DD., Yale University

Frederick W, Freyre, Eecturer

B.5., City College of New York:
M.5., Rensselacr Polytechnic Institute;
Ph.D.. Polytechnic Institute of New
York

Jalal Gohari, Lecturer
B.S., City College of New York

Phillip Grieve. Lecturer
B.S., Cornell University;
M.S., Ph.D. UCLA

Howard Hausman, Lecturer
B.S., M.5.. Polytechnic [nstitute of
Brooklyn

Robert Leahy, Lecturer
B.EL., M.E.E.. Polytechnic Institute of
Brooklyn

Gary Lomp. Lecturer

B.5., M.S., Poiytechnic Institute of New
York: Ph.D., Polytechnic

University

Muni Mitchell, Lecturer

B.S., M.S., University of lilinois;
Ph.D.E.E.. Polylechnic Institute of New
York

James Moulic, Lecturer

B.S., M.S., University of lllinois;
Ph.D.E.E., Polytechnic Tnstitute of New
York
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Fred Winter, Lecturer
B.S. SUNY Stony Brook:
M.S., Ph.D., Polytechnic University

EMERITUS FACULTY

Leo Birenbaum, Associate Professor of
Llectrical Engineering and
Electrophysics

B.E.E. Cooper Union; M.E.E.,

M.S., Polytechnic Institute

of Brooklyn

Rudolf F. Drenick, Professor Emeritus
of Llectrical Engineering
Ph.DD., University of Vienna (Austria)

Herman Farber, Associate Professor
Emeritus of Electrophysics

B.A.. Brooklyn College;

M.E.E.. Polytechnic Institute of
Brooklyn

Anthony B. Giordano, Professor
Emeritus of Electrical Engineering and
Dean Emeritus

B.L.E. M.EE.. D.EE.. Polytechnic
[nstitute of Brooklyn

Alexander Hessel, Professor Emeritus
of Electrophysics

M.Sc., Hebrew University: D.E.E.,
Polytechnic Institute of Brooklyn
Antenna theory

Enrico Levi, Professor Emeritus of
Electrophysics

B.5. (M.E), B.S. (EE.), Dipl.ing.,
Technion {Israel); M.EE., D.EE.,
Polytechnic Enstitute of Brooklyn

Nathan Marcuvitz, University
Protessor Emeritus

B.E.L, ME.L., D.EE.. Polyiechnic
Institute of Brooklyn

Eli Absulom Misbkin, Protessor
Emecritus of Applied Physics
Ingenlevr, S¢.D., Technion (Isracl}

Maurice C. Newstein, Professor of
Electrophysics

A.B. Temple University; Ph.D.,
Massachuscetts Institute of Technology

Arthur A. Oliner, Professor Emeritus
of Electrophysics

B.A., Brooklyn College; Ph.D., Cornell
University

Istvan Palocz, Professor Emeritus of
Electrical Engincering and
Electrophysics

Dip. E.E.. Docent, University of
Technical Sciences (Budapest); Ph.D..
Polytechnic [nstitute of Brooklyn

Athanasios Papoulis, University
Professor Emenitus

M.E., E.E.. Athens Polytechnic Institute
(Greece); M5, M.A., Ph.D., University
of Pennsylvania

Harry Schachter, Professor of
Electrical Engincering

B.E.E..CCNY:; M.S., Columbia
University: Ph.D.. Polytechnic Institute
of Brooklyn

Sidney 8. Shamis, Professor Emeritus
of Elcctrical Engineering and Associate
Provost

B.LE.E., Cooper Union:

M.S., Stevens Institute of Technology

Jerry Shmoys. Professor Emeritus of
Electrical Engineering

B.E.E., Cooper Union;

Ph.D. New York University

Edward J. Smith, Professor Emeritus of
Electrical Engineering and Computer
Science

B.E.E., Cooper Union; MEE..D.EE,
Polytechnic Institute of Brooklyn

Ernst Weber, Professor Emeritus and
President Emeritus

Dr. Phil., University of Vienna {Austria);
Dr. Techn., Technical University of
Vienna (Austria)

Gerald Weiss, Professor Emeritus of
Electrical Engineering

B.E. E., Cooper Union;

S.M., Harvard University; D.EE.,
Palytechnic Institute of Brooklyn;
P.E. (New York)



ELECTROPHYSICS

Polytechnic offers a program of study
leading to the degrees of master of sclence
and doctor of philosophy in electrophysics.
The program is intended to prepare stu-
dents to work at the interface between elec-
trical engincering and physics, where new
engineering applications of various phys-
ical phenomena are developed. Emphasis
is placed on wave propagation and wave
interactions with matter, as applied to a
wide range of topics. Students entering the
program typically have an undergraduate
background in electrical engineering or in
physics, a strong interest in physicat phe-
nomena and/or applied mathematics, and
a desire to participate in research.

The program is administered by the
Department of Electrical Engincering.

The program of study consists of basic
courses in wave propagation, electromag-
netic theory, and mathematical techniques
offered through the Departrment of Electrical
Engineering. In addition, & variety of more
specialized courses at both the master’s
and docior's levels are offered, covering
technical areas where there is research and
developrnent activity on a world-wide basis.
Traditional areas of active research that are
covered include propagation and diffraction
of waves, antennas, microwave networks,
plasmas, and solid-state devices, Areas of
modern optics that are covered inciude
quantum clectronics, lasers, and optical
communications. Additicnal areas are non-
linear wave propagation, ultrasonic waves
in solids, and waves in the carth’s atmos-
phere. The basic courses are offered yearly
on both the Brooklyn and Long Island carmn-
puses. Specialized courses may be offered
on one or the other campus, or in altemate
years on the two campuses.

The electrophysics faculty at Polytechnic
has made significant contributions to each
of the areas cited above and maintains
active theoretical and experimental pro-
grams in themn. Because the electrophysics
program is an outgrowth of these research
activities, students in the program are
exposed to the most current technicat devel-
opments in each area and can be guided in
research at the forefront of the areas. The
theoretical effort is supported by extensive
computational facilities existing at

Polytechnic. The experimental research is
carried out in laboratories in Long Island
and Brooklyn. At Long Island, experi-
mental facilities include laboratories
devoted to surface acoustic waves, mag-
nctostatic wave devices, lasers, semicon-
ductors, ton implantation, microwaves and
millimeter waves, gas discharges and plas-
mas. The Brooklyn campus has laborato-
ries devoted to electro-optics and
ultrasonics.

REQUIRE! 'S
FOR THE

MASTER’S DEGREE

The entrance requirements for the master
of science in electrophysics are a bachelor's
degree in engineering or science from an
accredited institution, with a superior under-
graduate record, including undergraduate
courses in differential equations, electro-
magnetic theery, quantum and solid-state
physics, and linear systems. Students with
deficiencies in these areas may be admit-
ted if they take appropriate introductory
courses to remove these deficiencies.
Outstanding students are advised to apply
for financial aid in the form of research
fellowships, teaching fellowships, or par-
tial tuition remission.

To satisfy tbe requirements for the M.S.
in electrophysics degree, the student must
complete a total of 36 units of courses, as
described below. An overall grade point
average of B in all graduate courses is
required by the University. In addition, a B
average is required in specific groups of
courses, as indicated below.

1. Course Courses
Three courses from among the
following:

EL 551 Flectro-Optics !

EL 58} Introduction to Plasma Engineering
EL 6i1 Signals. Svstems and Transforms
El. 651  Sraristical Mechanics §

EL 653 Quantum Eleceronics §

EL 671  Fields and Wares

& Units

2. Two one-year sequences, which may
include the above courses. Both of these
one-year sequences must be in electn-
cal engineering or physics courses, and
at least one must be an EL sequence.

&-12 Units

3. Approved electives. 21-15 Unirs

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 units may be included
as part of the elective courses. At least 24
of the 36 units must be in courses with EL
or CS prefixes, and 18 units of these must
be in EL prefixed courses.

An overall B average is required in the
combinaticn of five to seven courses offered
to satisfy categories (1) and {2} in the above
table.

The EE Department Graduate Student
Manual should be consulted for more
detailed rules und procedures, including
student status, recommended electives and
one-year sequences, current areas of
research, and disqualification for low grades.

REQUIREMENTS FOR
THE DOCTOR’S

DEGREE

Graduate students who have demon-
strated a high degree of scholastic profi-
ciency and have given evidence of ability
to conduct independent research may con-
sider extending their studies toward the
doctorate.

Admission to Program—Admissicn
to the program is based on qualifying exam-
nations which a student usually takes after
having compieted one year of graduate
studies, Successful completion of the mas-
ter’s requirements in clectrophysics should
provide adequate course preparation for
the examinations.

Spectfic requirements for this degree
parallel those for the Ph.D. in EE. as
¢lesenbed elsewhere in this Catalog and in
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the EE Graduate Student Manual. These
inciude course requirements, guidance com-
mittee formation, arca examination, sub-
mission of the bound thesis, etc.

Quistanding students are advised to
apply for financial aid in the form of
research fellowships. teaching feflowships,
or partial tuition remission.

Qualifying Examinations—The for-
mat for the qualifying examinations is
described in connection with the Ph.D. in
electrical engincering. Principal areas of
concentration for electrophysics candidates
are: guantum electronics, solid-state elec-
tronics, elecomagnetics, and electro-optics.
Current information about examination
topics should be obtained from the
Electrical Engineering graduate office.

GRADUATE

EP 997 Thesis for Degree of Master
of Science in Electrophysies
eitch 3 units

Independent research project demonstrat-
mg protessional maturity, performed under
euidance of adviser. Oral thesis defense
and formal bound thesis volume required.
Repistration of 9 units required {continu-
ous thesis registration required).
Prerequisite: Degree status.
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EP 999 Dissertation for Degree of
Doctor of Philosophy in Electrophysics
each 3 units

Original investigation of electrophysics
problem. Must demonstrate creativity and
include features of originality and utility
worthy of publication in a recognized jour-
nal. Candidate must successfully defend
dissertation orally. Registration of 24 units
required {continuous dissertation registra-
tion required). Prerequisite: passing of
gqualifving examination. Registration
bevond the 12th unit requires passing of
area examination.

PARTICIPATING

FACULTY

Leonard Bergstein, Professor of
Electro-Optical Sciences

Henry L. Bertoni, Professor of
Electrophysies

Lawrence Carin, Assistant Professor of
Electrophysics

Nirod Das, Assistant Professor of
Electrical Engineering

Bernard R.S Cheo, Professor of
Electrical Engineering

Leopold B. Felsen, University Professor

Giora Griffel, Assistant Professor of
Electrical Engineering

Erich E. Kunhardt, Emnst Weber
Professor of Electrophysics

Szu-Ping Kuo, Professor of Electricat
Engineering and Electrophysics

Theodor Tamir, University Professor

Wen-Chung Wang, Professor of
Electrical Engineering and Electrophysics

Douglas A. Davids, Associate Professor
of Electrophysics

I-Tai Lu, Associate Professor of
Electrical Engineering



ENVIRONMENTAL ENGINEERING AND

ENVIRONMENTAL HEALTH SCIENCE

The Department of Civil and Envi-
ronmental Engineering offers under-
graduate and graduate programs in envi-
ronmental engineering and environrnen-
tal health science leading to the follow-
ing degrees with environinental designa-
ton:

« Bachelor of Science in Environmental
Engincering

» Master of Science in Environmental
Engineering

« Master of Science in Environmental
Health Science

* Duoctor of Philosophy in
Environmental Health Science

The Department also oftfers the fol-
lowing graduate programs with environ-
mental engineering majors. but with civil
engineering designation:

+ Master of Science in Civil
Engineering

« Engineer in Civil Engineering

* Doctor of Philosophy in Civil
Engineering

Programs with environmental engi-
neering and environmental health sci-
ence designations are described below.
Programs with civil engineering des-
igna-tions are described in the section
of this catalog for Civil Engineering.

The environmental [ield has grown to
include widespread participation of engi-
ncers, health science professionals, sci-
entists, architects, planners, economists,
and social scientists. The diversity of
challenges in this [teld involve capabili-
ties to deal with rapidly expanding
knowledge bases, a need fo react to
changing environmental criteria, and
highly interdisciplinary teams that work
coltaboratively. Sociely's scnsitivity to
the environment has grown strong over
the last several decades and has influ-
enced virtually every profession in the
country. In this context today, environ-
mental engineering and environmental
health science are broad ficlds that deal

not only with the transtormations of
mass and caergy in the environment as a
result of human or natural activities, but
also with issues of how societies per-
ceive and respond to this process of
change.

The programs offered by the Depart-
ment are professional degrees in the first
two disciplines mentioned above - ie.
engineering and its closely allied field of
health science - that emphasize environ-
mental engineering and science apphca-
tions.

Graduates with degrees offered by the
Department are cmployed by govern-
mental environmental regulatory and
construction agencics: consulting firms
that specialize in environmental engi-
neering and planning: industrial firms
whaose factories or products have an
impact on the air, water or land environ-
ments; and cngineering, testing and con-
trol {aboratories that are engaged in
research and monttoring of environmen-
tal problems. These degrees may also be
attractive to science teachers who wish
to broaden the scope of the courses they
tcach.

The prograny for the Bachelor of
Science in Environmental Engineering
degree involves a multi-taceted approach
of environmental science., enginecring,
planning, and management. [t draws on
the strengths of the Department in ¢nvi-
ronmental enpinecring, water resources
cngineering and management, geotechni-
cal and geo-cnvironmental engineering,
and project management and construc-
tion engineering.

Graduate programs in environmental
engineering and environmental health
science are suitable for students having
undergraduate degrees in the physical,
chemical or biological sciences, or any
engineering ficld. Most courses in these
programs are attended by both health
science and cngineering students, and
the course materials and faculty are
highly interdisciplinary, corresponding
to the practice of these environmental
professions.

Requirenents for the Master's degree
include prescribed courses and approved
clective courses. A project must be
completed. A thesis may be substituted
for project and elective courses.

The Ph.D. degree requires advanced
study beyond the inaster’s level and high
level original work. A thesis must be
written and defended.

Computer lteracy is a requirement
for all arcas of specialization.  In some
cases, an undergraduwate or graduate
course may be mncluded in the program
o overcome deficiencies.

Students interested in graduate pro-
grams are advised to refer to the
Gruduate Student Manual {available
from the office of the Department of
Civil and Environmental Engineering)
for further information on degree
requircments and the lalest revisions of
curricula and courses.

UNDERGRADUATE

PROGRAM

The undergraduate program leading
to the Bachelor of Science in Envi-
ronmentual Engincering has been
approved by the New York State
Education Department.

The fundamental scicnees of mathe-
matics, physics and chemistry are pre-
sented first, together with principles of
computer programining. The relevance
of these subjects to engineering 15 shown
in two introductory courses In engineer-
ing which include examples of knowl-
edge and applications in various engi-
necring fields and provide hands-on lab-
oratory and design experiences.

The basic engineering sciences for
civil and environmental engineering are
presented next and include engincering
measurements, and properties of materi-
als such as stee] and conerete, soils, and
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[uids. This phase also includes courses
in ccology and organic and physical
chemistry which are a foundation for the
environmental engincering courses that
follow.

The last phase of the program pro-
vides courses with specific professional
applications in the planning. analysis,
design. and construction of projects. For
environmental engincering, these include
facilities for water supply and waste-
water treatment, air pollution control,
dispasal of solid and hazardous wastes,
and other environmental conirol and pro-
tection projects.

Written and verbal skills are devel-
oped in introductory English courses and
in required excercises in many technical
courses. Intellectual horizons are
extended through courses in the humani-
ties and social sciences.

The program prepares students broad-
Iy in all major arcas of environmental
engineering so that graduaies can be
inunediately employed in the profession.

The programn also provides the basis
for proceeding dircctly to graduate
degree programs in environmental engi-
neering. or to professional degree pro-
grams in law, management. and medi-
cine,

TECHNICAL ELECTIVES

To allow students to broaden their
technical knowledge, the curriculum pro-
vides 6 technical elective credits of
appropriate coursework. Approved tech-
nical electives are indicated helow,
inchuling graduate courses that are suit-
able for undergraduate students. Senior
courses in civil engincering and in other
departments, and other graduate courses
may he chosen. but they require the
approval of a departmental adviser.

IE 308 Engineering Economy

CE 353 CAD in Civil Engineering

CE 849 Environmental Geatechnofogy

CE 7580 Air Pollution Engineerine Controt

CH 752

CE 726 Compuier Applications in Water
Resorees

CE 825 Project Managernent for

Cenrsiriefion

ROTC students should note that
juniors and seniors may substitute threc
of the two-credit courses MS 301, 303,
401 and 403 for six credits of technical
electives.
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HUMANITIES AND SOCIAL
SCIENCE REQUIREMENTS

Elective courses are chosen in consul-
tation with a civil and environmental
engincering undergraduate adviser
according to university and departmental
guidelines.

For further information, students
should refer to the section of this catalog
entitled “Humanities and Social Sciences
Requirements for Engincering and
Compuier Science Majors™.

TRANSFER STUDENTS
(Undergraduate)

Potential transfer students should
refer to the University guidelines as
shown elsewhere in this catalog. The
faculty of the Civil and Environmental
Engineening Departmment has established
tts own additional requirements and
interpreted the University guidelines as
follows:

The 136-credit curriculum is fuifilled
through a combination of transfer cred-
its, credits hy examination and course
credits completed at Polytechnic.
Transter credits for courses in mathemat-
ics, physics, chemistry, the humanities
and social sciences are cvaluated by the
Adnussions Office with the guidance of
the facuity of the individual departments.

The length of time for a transfer stu-
dent to complete the degree requirements
will depend on the following factors:

a. the number of transfer credits
awarded

b. the particular courses required to
complete the degree requirements

¢. enrollment status, t.e.. full-time or
part-time

In general, as part of the 136 credit
curricutum. students from accredited
schools must complete a minimum of 29
credits at Polytechnic with a civil and
environmenltal cngineering designation
as indicated below:

Junior Year Senior Year

tst Term 15t Term
CE 340 CE 3i8
CE 341 CE 342
CE 246
CE 347
2o Term 2nd Term
CE 232 CE 344
CE 342 CFE 148

Because of the sequential nature of
these courses, four successive semesters
are usually required. Additional credits
may be required, as determined by the
transfer credit evaluation, to complete
the bachelor’s degree requireinents.

Intcrnationat students holding degrees
from schools in their own countries are
required to fulfili these requircments to
eamn a Polytechnic bachelor’s degree.

Transfer students from schools with
2-year AAS degree programs in
Engincering Science can normally
expect to complete the bachelor’s degree
requirements within two academic years,
with appropriate summer school course-
work for one or two summers, depend-
mg on their preparation.

Transfer students who have complet-
ed the first two years of a bachelor’s
degree in ¢ivil engineering can normally
expect to complete the bachelor’s degree
requirements in environmental engineer-
ing within two academic years, with
appropriate summer school coursework
immediately preceding the junior year.

Students from 2-year and 4-year tech-
nology programs are granted transfer
credits according to the schoots from
which they come. With careful plan-
ning, it is generally possible to complete
the necessary work in three years,
inciuding summer school coursework.

PART-TIME STUDENTS
(Undergraduate)

Prospective students planning to camn
a degree on a part-time basis should con-
tacl an undergraduate adviser for details
about this plan hefore enrolling. Most
upper-level courses that are commen to
the civil and environmental engincering
degree programs are offered on an alter-
nate-year basis and may be integrated
with the day program using a late after-
noon schedule starting at 4 pm. Such
scheduling is not normally available for
other courses in the environmental engi-
neering program.
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Typical Course of Study
for the Bachelor of Science

Degree in Environimental
Engineering

FRESHMAN YEAR

Hours / Week

No. Subject Cl. Lab. Cr.
Fall
MaA B Cafenlus K1) 5 40
OM 161 Gen. Chem |} k) & 23
CM 111 Gen. Chem Lab i} f5 05
C8 ¥y Progrom Method. F o 3.4
HU 1013 Wrinng & Hum f(1) 3 [{R A1
EG 101 intre ro Eng. 2 3 3y
SLi81 Fresfunan Seminar ! f o

Sulrtaral fta
Spring
MaA 107 Calculus H 5 0 4.0
CM 102 Gen. Chem I 3 [ )
CM 112 Gen. Chem Lub i 4 1.5 0.5
PH 107 Mechanics 4 o 10
HU 206 Weting and Hum, Hoor
SS 10 Contemporary Warld

History {2,3) 3 [ A
CS 18 Intro o Ene Design 2 3 40

Subtaral 16
SOPHOMORE YEAR
Fall
Malog  Differential Egucations

& Nuwm Methods 3 g A0
PH 108 Electr. Magneiisn,

& Fluids 4 30
PH I8 Phvs, Lab for PHIOR 0 1505
HU 200 Wriring & Humanities If

ar
SS 104 Contemporary World

History (2.3} 3 ¢ 30
CE 153 Meas in Civ. Eng. IS L5 20
ME 111 Eng Mechunics { 3 REL
CHE 160 Ecology for Eme

Engr & Scisty 3 ¢ A0

Subteotal 175
Spring
MaA 109 Multidemn Cafcufus 4 [
Pli 109 Waves. Oprics

& Therma 4 [ A
P 119 Phyvs. Lab for PHIOY O 1505
HU/SS Hum/Soc, Sci. Flect. 3 0 30
HU 110 Prof Report Writ 3 O 30
CE 223 Fhluid Mechanics 25 f5 10
i 141 Physical Chemisiry {3 30

Subterntal ins

JUNIOR YEAR

Hours / Week

Na, Subject Cl. Lab. Cr.
Fall
HLU/SS HunvSoe. Sed. Elect. 1 30
MA 22 o o Probab

& Steristies 3 [JEE R
CE 37 Consr. Murerials 2 A0
CE O34 Warer Resonrces &

thdrawlic Fng. 3 30
Cbk 341 Emvvonmental Eng § 2 1 30
CM 122 Organic Chemistry g 4 3.0

Subtotal 18
Spring
HU/SS Hum/Soc, Sci. Eleer. 3 ¢ 30
CE 232 Sad Mechanics 2 i 30
CE 202 Mech of Materials 3 & 10
CH M2 Eav Eng fi 2 $30
CH 25G  Chemical Eng.

Thermodviamics | 3 o 30
CH 222 Masy Transfer Oper. 3 0 30

Subtoral Ih)
SENIOR YEAR
Fall
HU/SS HwnSoc, Sci, Elect. [ X
CE &  Physico-Chemical

Sint Properties 2 3 a0
CE 343 Sodid & Ha: Wastes 3 o 30
CE 36 Hvdrogeology 3 ¢ 30
CE 317 Ajr Pollution 3 ¢ 20

Technicat Flective 340

Subrotal 17
Spring
HLYSS HumSoe. S Elecr. 3 34
CE 335 Proj Mgmi for Consr. 3 o 314
CE 344  Env Eng Project{4) 2 KIS X/
CE 348 Anal of Public Works 3 o 30

Techmical Elective 3.0

Subtetat i5
Toral 136(5)
Notes:

(1} Placement by examination

{2y Students taking HUJ 206 in Freshman second
semester take $8 104 Sophomore first
semesier & vice versa

{3) ESL students must take HU 103 before tak-
ing 58 104

{4)  Additional Senior Design Project credits are
included in CE 343 and CE 347

(51 Minimum otal credits required for gradua-
tion 136 with 2 minimuem GPA of 2.0

REQUIREMENTS FOR
THE TER OF

SCIENCE DEGREE

Two programs in the environmental
field are offered, in addition to the M.S.
in civil engineering. Students pursuing
the M.S. in environmental health science
or the M.S. in environmental engineering
generally have undergraduate or gradu-
ate preparation in the sciences, although
the M.S. in environmental engincering
may also be taken by students with engi-
neering preparation.

Courses in some areas of specializa-
tion are not offered on a regular basis.
Students should consult with the depan-
ment advisers to determine the expected
scheduling of such courses.

A program is under development in
hazardous materials management, com-
Prising courses in toxicology. environ-
menial law, and sitc remediation tech-
nologies. When avatlable, these courses
may be selected as electives in the MS
programs in ¢ivil engineering, environ-
mental health science, and environmen-
tal engineering.

M.S. PROGRAM IN

ENVIRONMENTAL HEALTH
SCIENCE
Departmental Requirement
Units
CE 996 Projecst for the Degree of 2
Muester of Sefence
3
Environmental Health Science
Requirements
CE 737 Environmental Chemtistry & ki
Microb, [
CE 739 Environmemtal Chemisiry & 3
Microb, If
CE 742 Water & Wastewater 3
Treatment |
CE 743  Water & Wastenuler 3
Treatinent it
CE 751 Envirenmenial Health 3
Engineering
CE 732 Air Pollution 3
CE 770 Sofid Waste Managewent 3
2!
Approved Electives
At least 12 units of approved
graduate courses £2
Miwimam Toral Units 26
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M.S. PROGRAM IN
ENVIRONMENTAL
ENGINEERING
Departmental Requirement
Uni

CE 996 Project for the Degree of _;'9

Mersrer of Seience

3

Environmental Engineering {sraduate
Course Requirements

CE 715 Open Channel Hvdroulics 3
CE 732 Hydrolugy 3
Cl 737 Enmvirenamental Chenystry & 4
Microb. 1
CE 739 Emvircmmental Chemistry & 3
Microb, |
CE 742  Water & Wastevater Treamment § 3
CE M43 Werer & Wastenater 3
Treatment 1
CE 747 Analvsis of Strecn & Estuary. 3
Pollunon
2

Approved Graduate Electives

At feast 12 wnits of approved graduate courses 2
Mininnen Torad Units Graduare Studies i)

Required Additional Undergraduate
Work for the MS in Environmental
Engineering - Minimum background in
scienee should include one year cach of
chemistry and physics and, in inathemat-
ics should inctude basic courses in calcu-
lus and differentiai equations. In addi-
tion, a minimum of 15 credits of addi-
tional undergraduate makeup or prereq-
uisite courses are required. Transfer
credit for undergraduate courses and for
non-engineering graduate courses from
other institutions will not normally be
allowed. Individual programs will
depend on the previous preparation of
the student, and may be approved by a
Department Commitiee. Students with 2
Bachelor's degree in engine¢ring may
have the requirements parially or fully
waived.

REQUIREMENTS FOR
THE DOCTOR OF

PHILOSOPHY DEGREE

Students with exceptional scholastic
ability may pursue a docterate in civil
engincering or environmental heaith sci-
ence. An applicant for a doctorate in
civil engineering must hold a master’s
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degree in civil engineering. For a doctor-
ate in environmenial health science, a
master’s degree in science is a prerequi-
site. Applicants with degrees in other
ficlds may be admitted with deficiencies
as evaluated by a departinental graduate
adviser and upon approval of the depan-
ment head.

All doctoral students must complete a
minimum of 90 units of work beyond the
bachelor’s degree. Minimum require-
ments of formal course work (not includ-
ing guided rcadings, seminars, projects
and theses) are 48 units beyond the bach-
elor’s degrec or 24 units beyond the
master's degree. Generally, at least 12
units of formal coursework must be
completed at Polytechnic. Ph.D. students
must select a major tield and two minor
ficlds in consultation with the advisers.
Each minor consists of 9 10 15 units of
approved courses.

To quality as Ph.D. candidates, stu-
dents must pass a writien and oral quali-
fying examination on the major and one
minor. The oral examination may be
wiaived in exceptional cases by the
department head upon the recomimenda-
tion of the examining committee,
Generally, students take the qualifying
examination within their first year of full
time course work beyond the M.S.
degree. Students are allowed a maxi-
mum of 3 attempts o pass the qualifying
cxamination.

Students must submit and orally
defend disseriation proposals within one
semester after the initial registration for
dissertation units or before going beyond
9 dissenation units.

Registration for 2 minimum of 30
units of dissertation rescarch is required.
Registration should be continuous, until
the disserlation has been completed and
accepted.

UNDERGRADUATE

COURSES

CE 153 Measurements in Civil
Engineering Pr:br:2

Overview of surveying and mapping.
Fundamental technigues in distance
measuring, leveling, angle and direction
measurements. Cross section leveling.
Errors and corrections. Area and volume

calculations. Traverse and route surveys.
Curve location and layout. Topographic
and mapping surveys. Photogrammetry,
GIS and remote sensing. Applications of
surveying: leveling and road layout;
land, boundary and control surveys.
Reports and other presentations based on
taboratory experimentation.

CE 160 Ecology for Environmental
Engineers and Scientists 3:0:3

This course will cover arcas relating to
environmental engineering and science.
Such topics will include limnology; fresh
waler, marine and cstuarine ecology; ter-
restrial ecology; specics preservation;
ecosystem revitalization:; ecotoxology:
preserving biodiversity; global climate
effect, and environmental impact analysis.

CE 202 Mechanics of Materials
3:0:3

Basic principles of siresses and strains of
members subjected to direct force, tor-
ston and bending. Deflections of beams.
Statically determinate and indeterminate
problems. Column stahility. Prerequi-
site: ME 111,

CE 223 Fluid Mechanies  2'/4:71/:3
Fluid properties. Hydrostatics. Contin-
uity, energy and momentum equations.
Laminar and turbulent flow. Similitude
and dimensional analysis. Incom-
pressible flow in closed pipes.
Laboratory work parallels and supple-
ments lectures. Prerequisiter ME 111
CE 232 Soil Mechanics I 2:3:3
Geological soil-forming processes and
physical and mechanical properties of
soils. Plasticity, capillarity, permeability,
stress distribution in soil masses, consol-
idation theory, settlement of structures.
Laboratory studies of physical and
mechanical properties of soils. Pre-
requisites; CE 223 and CE 202.

CE 307 Construction Materials
2:3:2

Material properties and behavior.
Environmental impact and concerns.
Structure, physical and mechasnical propo-
erties of construction materials such as:
timber, aggregates, asphalt, concrete, met-
als and ailoys, plastics, masonry and mor-
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tar. Relationship between microstructure
and behavior, Asphalt and concrete mix-
ture design, performance and deteriora-
tion. Plastics and geosynthetics. Reclaim-
ed matenals and recycling of waste prod-
ucts in civil engineering applications.
Materials related to environmental haz-
ards. Experimental investigation of
mechanical and physical properties of
sclected construction materials.

CE 318 Physico-Chemical Soil
Properties 2:3:3
Geological soil formation processes, soil
mineralopy, clay-water-electrolyte sys-
tem, soil composition and engincering
behavior, flow phenomena through soil,
contaminant transport phenomena, geo-
environmental applications. Prerequi-
sites: CE 223, CE 202, CM {02, CE 232,

CE 335 Project Management for
Construction 3:0:3

The participants, processes and tech-
nigues required to maintain the life cycle
of a construction project. Planning of
construction operations, including cost
estimating and economic evaluation of
alternatives. Analysis of the construction
bid process, contracting, and related
issues on ethics in project engineering.
Productivity, safety and quality on the
constructed project. Time scheduling of
the project, including CPM and PERT.
Trends in computer analysis of project
information. Prerequisite: Senior
Status.

CE 340 Water Resources and
Hydraulic Engineering 3.0:3
Fiuid Measurements. Hydrologic tech-
niques. Surface water and ground water
supplies. Open channe! flow. Water
transmission and distribution. Waste-
water and storm water drainage.
Development of water resources pro-
jects. Prerequisite: CE 223.

CE 341 Environmental Engineering I
2:3:3

Water and wastewater quantities. Water
quality. Water and wastewater treatment,
stream assimilation, public health and
environmental problems. Laboratory
analyses of water and wastewater sam-
ples, treatment process tests. Prerequi-
sites: CE 223 and CE 340.

CE 342 Environmental
Engineering II 2:3:3
Integrated lecture and design periods
covering water distribution systems,
water filtration units and principal com-
ponents of wastewater treatment plants
for small communities. Introduction to
air quality and solid waste problems.
Prerequisites: CE 340 and CE 341,

CE 343 Sclid and Hazardous
Wastes 3:0:3
Study of the processes involved in solid
waste management from generation and
collection to disposal by landfilling,
recycling and incineration. Study of fac-
tors involved in hazardous material man-
agement including regulations, laws,
classification, storage, collection, trans-
porl, risk assessment, health and safety,
site remediation and prevention.

CE 344 Environmentai Engineering
Project 2:3:3

Comprehensive design of an environ-
mental engineering project integrating
project planning, process design, engi-
neering design and specificarions, con-
struction costs and scheduling activities
including a final project and final oral
presentation. Examples of projects will
include solid waste collection, trans-
portation and disposal such as land fill
design and site remediation of hazardous
waste sites incorporating various aspects
of remedial investigation, feasibility
studies, ground water treatment, biore-
mediation and physical-chemical treat-
ment. Lectures, seminars, group diseus-
sions simulating multi-disciplinary
design experiences. Prerequisites: CE
342, CE 343

CE 345 Hydraulic Engineering 3:0:3

Pumping systems, hydroelectric devel-
opments, nonuniform flow in open chan-
nels. Overflow, siphon and shaft spill-
ways. Flow meters for open and closed
conduits. Prerequisite; CE 223
CE 346 Hydrogeology 3:3:3
Descriptive geology with emphasis on
the occurrence and movement of
groundwater. Properties of natural
groundwater, geochemistry. Charac-
teristics of confined and unconfined

(low. Well hydraulics. Groundwater pol-
lution and contaminant transport.
Elementary groundwaier modeling con-
cepts. Groundwater and geologic pro-
cesses. Prerequisite: CE 340
CE 347 Air Pollution 2:0:2
Causes and effects of air pollution.
Methods of sampling. Interpretation of

data. Meteorological aspects. Methods
of air pollution control.

CE 348 Analysis of Public Works

3:0:3
Methods for the identfication, formula-
tion, preliminary appraisal, and detailed
analysis of individual projects and sys-
tems of civil and environmental engi-
neering projects. Different approaches
appropriate for government agencies,
public utiities, industrial firms, and pri-
vate entrepreneurs. Planning considers
projects that satisfy single and multiple
purposes and objectives, meet local and
regional needs and take advantage of
opportunities for development. Finan-
cial and economic analyses, including
sensitivity angd risk analyses. Mathe-
matical models for evaluation of alterna-
tives and optimization. Impacts of pro-
jects: environmental, social, regional
economic growth, fegal and institutional,
and public involvement. Tutorial/prob-
lem periods will focus on environmental
laws, public participation process, and
preparation of environmental impact
assessments.

CE 353 CAD in Civil Engineering
2:3:3

Thorough exposure to architectural CAD
in civil engineering design. Funda-
menials of CAD, its uses, and types of
CAD equipment and software. Principles
of transformmations, geometric modelling
and drafting. Interactive computer graph-
ics, 3-D modelling, and effect of color.
Application of CAD 10 engineering
analysis. Incorporation of CAD in pro-
ject data management. Laboratory
assignments to reflect coursework.
Prerequisites: EG 102, CS200 and
Senior status.

CE 391-392 Bachelor’s Thesis in
Civil or Environmental Engineering
each 2 credits

Original research, design or plan for an
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approved engineering project. Thesis
eives students the opportunity to apply
knowledge and training gamed in cours-
es by approaching and successfully solv-
ing comprchensive problems. Con-
terences held regularly with an appoint-
ed member of the faculty. Thesis regis-
tration required each semester. Students
must register for thesis until completed.
Prerequisite: Senior status,

CE 396 Civil or Environmental
Engineering Internship 2:0:2
Supervised. creative civil or environ-
mental engineering work of at least two
months’ performance judged on the
basis of written and oral reporls present-
ed to industrial and faculty supervisors.
Regular faculty visitations and confer-
cnees arranged during internships. Open
t0 students who have completed their
junior year and have departmental
approval prior to beginning the intern-
ship experience. Prerequisite: Depart-
ment Head's approval.

CE 398 Project in Civil or
Environmental Engineering
2 or 3 credits as arranged

Solution to ¢ivil or environmental engi-
neering problem or detailed study of an
advanced area of civil or environmental
engineering under close supervision of
an adviser. Before undeniaking the pro-
ject, interested students must submit a
detailed written proposal of the problem
they intend to investipate to the course
dircctor. along with the number of cred-
its for which they wish to register.
Resulis of the project must be submited
to the Deparument as a formal report.

GRADUATE COURSES

UNCLASSIFIED

CE 598-599 Special Topics in Civil or
Environmental Engineering  2/:0:3

Speciatized current topics of interest of
an interdisciplinary nature. Offercd at
iregutar intervals. Advance announce-
ments include course description and
prerequisites.
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CE 780 Analysis of Uncertainty in
Civil Engineering 26:0:3

Brief review of basic concepts including
problem identification, definitions of sta-
tistical parameters and principles of
probability. Applications utilizing tech-
niques of frequency distribution, regres-
sion and correlation, titme series analysis,
significance testing, elementary decision
theory. sensitivity and risk analysis, reli-
ability assessments.  All topics empha-
size applications to civil enginecring
practice and research, and include prob-
lem solving in such arcas as hydrology,
structures geotechnical, transportation,
and environmental engineering.  Student
specialty areas will be considered in
selection of problems for study.

CE 781 Analysis of Public Works
2//:0:3

Methods for the identiftcation, formula-
tion, preliminary appraisal, and detailed
analysis of individual projects and sys-
tems of civil and environmental engi-
neering projects. Different approaches
appropriate for government agencies,
public utilities, industrial firms, and pri-
vate entrepreneurs. Planning considers
projects that satisfy single and multiple
purposes and objectives, meet local and
regional needs, and take advantage of
opponunities for development. Financial
and economic analyses, including sensi-
tivity and risk analysis. Mathematical
models for evaluation of alternatives and
optimization. Impacts of projects: envi-
ronmental, social, regional economic
growth, legal and institutional, and pub-
lic involvement. Also listed under MG
830.

CE 790 Fire Protection Engineering
2'/:0:3

Overview of fire problems in the United
States. Statistics, trends and fire experi-
ences of interest to engineers. Chemistry
and physics of fire phenomena, includ-
ing ignition, flammability, heat transfer,
products of combustion and modes of
fire growth and extension. Properties
and bebavior of materials at elevated
temperatures. Pesformance of structures
exposed to fire and failure mode analy-
sis. Laboratory and full-scale testing of
construction materials, components,
assemblies and structures. Building
codes, fire codes and standards. Mea-

sures for fire protection: detection, alarm
and communication systems and systems
for {ire suppression and smoke control.

CE 791 Infrastructure Systems
Analysis 2'/:0.3

Methodologies and procedures for
macro-level analysis of engineered infra-
structure systems, Introduction to com-
puter-based techniques for optimization
of design, operation and maintenance of
infrastructure subsystems. Demographic,
systemn loading and capacity analyses for
water distrthution, wastewater collection
and disposal, solid wastes coilection,
street sweeping, snow removal and other
municipal service systems. Infra-
structure financing and capital budget
process. Life cycle and benefit-cost
analyses applied to infrastructure renew-
al. Prerequisite: CE 215 or equivalent.

ENVIRONMENTAL
ENGINEERING

CE 737 Environmental Chemistry
and Microbiology 1 1:2:3

Introduction to the chemistry and micro-
biclogy of polluted and natural waters,
including applications of principles
developed.

CE 739 Environmental Chemistry
and Microbiology I1 i:2:3

Advanced topics in chemistry and
microbiolopy of poliuted and natural
wastewater treatment.

CE 742 Water and Wastewater
Treatment [ 2'4:0:3

Physical, chemical and biclogical princi-
ples involved in process design and
treatment of water and wastewater.
Topics include aeration, filtration, soft-
ening, chemical treatment, coagulation,
flocculation, desalination, taste and odor
comtrol. Co-Prerequisite: CE 737,

CE 743 Water and Wastewater
Treatment II 240003

Continuation of CE 742. Topics include
sedimentation, adsorption, aerobic and
anaerobic biological treatment, siudge
treatment and disposal. Co-Prerequisite:
CE 739.
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CE 745 Water and Wastewater
Treatment Laboratory i:2:3
Laboratory processes in water gnd
wastewater engineering, dealing with
physical, chemical and biclogical meth-
ods and principles. Processes include
disinfection, softening, sedimentation,
oxygen transfer, coagulation, adsorption,
filtration, acrobic and anacrohic biologi-
cal treatment systems. Warburg analysis
of waste. Co-Prerequisite: CE 743,

CE 746 Industrial Waste
Treatment 2/4:0:3
Sources of industrial wastewaters and
their treatability by physical, chemical
and biological processes. Probleins and
solutions involved in combining munici-
pal and industrial waste treatment.
Status of government regulations
imposed on industries in prevention of
water poilution.

CE 747 Analysis of Stream and
Estuary Pollution 200003

Dispersal and decay of contaminants
mtroduced into lakes, streams, estuaries,
oceans. Effects of pollutants on chemical
quality and ecology of receiving waters.

CE 748 Sanitary Engineering
Design [:2:3

Design of water supply and wastewater
treatment systems. Topics of special
interest. Co-Prerequisite: CE 743.

CE 751 Environmental Health
Engineering 21::0:3

Theory, methodelogy and instrumen-
tation associated with environmentgl
heafth. Topics include epidemiotogy,
food vectors, radiation, pest control,
heating, ventilation. noise, illuminatien,
hazards of home and community envi-
ronment, other subjects which affect
public health.

CE 752 Air Pollution 2/:0:3
Causes and effects of air pollution.
Methods of sampling. Interpretation of
data. Meteorological aspects. Methods
of air pollution control.

CE 753 Hazardous/Toxic Waste
Manapgement 24003

Methods in the management of haz-
ardous/toxic waste sites. Topics covered
include heaith and safety. legal aspects,
contamination of the environment, treat-
ment processes, toxicelogy and risk
assessment.

CE 758 Air Pollution Engineering
Control 2/::0:3

Pollutant emissions control; analysis of
pollutant properties, concentrations and
boundary conditions; absorptive, and
reactive recovery processes for moving
and stationary scurces: formation and
removal of gaseous oxides (NO, 50,
CQ, etc.) and of aerosois and other par-
ticulates. Prerequisite: Approval of
Adviser. Also listed under CH 752.

CE 767 Environmental Impact
Evaluation 2/:0:3

An examination of legal and technical
requirements in the preparation of envi-
ronmental impact evaluations. Con-
siderations include: legal and technical
requirements, the procedure and the
interdisciplinary nature of the analysis.
Topics include overall impact evalua-
tion, problem definition, quantification
of impact, metheds used in analysis,
field evaluations, mitigations, hearing
procedures and management. Practical
examples and case studies are used.

CE 770 Solid Waste Management
20:3

Enginecring aspects of solid waste col-
lection, transport and disposal, including
incineration, sanitary landfill, compost-
ing, recovery and reutilization, economic
evaluation of factors affecting selection
of disposal methods.

CE 771-772 Special Topics in
Environmenlal Engineering I, II
2/:0:3

Current topics including nitrification in
natural and treated waters, hazardous
and toxic wastes, organic removal from
water supplics, water reuse, specialized
aspects of biological wastewater treat-
ment, environmental health, solids dis-
posal, and modeling natural waters and
treatment systems. Preregitisife: permis-
sion of the instructor.

WATER RESOURCES
ENGINEERING

Prerequisite for all courses: MA 168,
CE 223

CE 712 Water Resources Projects
24:0:3

Feasibility-level planning and design
studies for water resources projects,
including water conveyance works; con-
crete dams and associated waterways;
pumping stations; hydroelectric, irriga-
tion, navigation, and flood mitigation pro-
jects. Subjects considered inciude lay-
outs, dimensions and capacity of facili-
ties, hydraulic and structural forces, and
stability analyses. Co-Prerequisite: CE
340 ar CE 715, or appreval of Adviser.

CE 715 Open Channel Hydraulics
2'/:0:3

Theory and computations for uniform
flow, graduaily varted flow, rapidly var-
ied flow, unsteady flow in prismatic and
non-prismatic channels.

CE 716 Applied Hydraulics
204:0:3

Similarity, dimensional analysis and
modeling techniques as applied to
hydraulic systems. Pumping systems
including hydraulic transients and flow
of air, liquids, siudge. Cavitation. Co-
Prerequisite: CE 340 or CE7I3,
CE 722 Hydrology 24003
Hydrologic cycle. Meteorological con-
siderations. Analyses of precipitation,
runoff, unit hydrographs, flood routing
and reservoir storage. Principles of
groundwater hydrology. Introduction to
frequency analysis of floods and
droughts. Prerequisite: Approval of
Adviser.

CE 723 Groundwater Hydrology and
Pollution 21003

Characteristics of confined and uncon-
fined flow of water through porous
media, groundwater and well hydraulics;
quality of ground water; envirenmental
influences; groundwater pollution; man-
agement aspects of groundwater; and
groundwater modeling. Prerequisite:
CE 340 or approval of Adviser.
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CE 724 Advanced Groundwater
Hydrology and Pollution 2/:0:3

Mass and heat transport in porous media.
Unsaturated flow and transport.
Numerical solutions of goveming equa-
tions. Stochastic analysts. Groundwater
quality monitoring and simulation.
Dispersive mixing, decay, adsorption,
retardation, scil microbiology. Soil and
groundwater monitoring. Control of sub-
surface pollution; treatment technolo-
gies. Case studies. Prerequisite CE 723
or egquivalent.

CE 725 Water Resources
Mathematical Modeling 204:0:3
Studies of hydraulic, hydrologic, water
quality and systems models as applied to
rivers and streams, embankments, estu-
aries and basins. Review of basic equa-
tions of flow applicable to these maodels.
Appropriate modeling techniques using
computer-based solutions reviewed with
emphasis on time-varying boundary con-
ditions and problems of calibration and
verification. One, two and three-dimen-
sional models considered. Stormwater
models and water resource systems mod-
eling. Prerequisite: Course in computer
programning and Co-Prereguisite: CE
715,

CE 726 Computer Applications in
Water Resources 24:0:3

Applications of commercial software in
water resources planning and design.
Class meets in a computer classroom and
hands-on experience is offered. Exam-
ples include analysis of flood hydro-
graphs. open channel flow, river
hydrautics, pipe networks, watcrshed
hydrofogy, storm watcr management,
and groundwater flow and transport.
Prerequisite CE 340.

CE 728 Optimization Methods in
Water Resources 21/:0:3

Advanced theory of mathematical pro-
gramming and optimal control with
applications in planning and operation of
waler resource systems. Prerequisite:
CE 722 or equivalent.
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CE 735-736 Special Topics in
Water Resources and Hydraulic
Engineering 1, I1 204:0:3

Topics in water resources and kydraulic
engineering such as hydroeconomic
models; finite difference and finite ele-
ment models; synthetic hydrology; con-
junctive use of surface water and ground
water: desalinized and recycled water,
thermohydrologie and hydrometecro-
fogical problems; flushing of estuaries;
hydrodynamics of oil pollution, studge
dumping, and sediment movement; envi-
ronmental design of hydraulic structures:
Problems of macro projects. Prerequi-
site: permission of instructor.

CONSTRUCTION
MANAGEMENT

CE 798-799 Special Topics in
Infrastructure Systems and
Construction 2//:0:3
Current topics of interest such as
methodologies and procedures for analy-
sis of existing infrastructure systems,
geographic information data and man-
agement systems, photogrammetic and
remole sensing techniques and utiliza-
tion and design of infrastructure facilities
and systems. Intelligent buildings and
other modern constructed works.
Temporary structures for construction
and problems in construction engineer-
ing. New approaches in construction
management.

CE 820 Project Management
2/:0:3

Specific management concepts and tech-
nigues related to management of special
projects in research and development,
construction, engineering, and data pro-
cessing.  Functional and administrative
structures, coordination of activities,
manpower planning, feasibility analyses,
negotiations and contracts. Also listed
under MG 8240.

CE 825 Project Management for
Construction 2/:0:3

Topics specific to the development and
coordination of large projects, including;
organizational structures, management
functions, pricing and estimating project
costs, bidding and contracting, risk al-

location, scheduling, time and cost con-
trol. labor relations, quality management,
as well as project life cycle activities.
Also listed under MG 825.

CE 826 Construction Cost
Estimating 2/:0:3
Estimates, and costs from the viewpoint
of contractor or construction engineer,
details of estimating, emphasis on tabor,
material, equipment, overhead costs.
Also listed under MG 826,

CE 827 Contracts and
Specifications 2/:0:3
Principles of contract law as applied to
the construction industry; legal problems
in preparing and administering construc-
tion contracts. Also listed under MG
827

CE 828 Project Planning and
Control 24:0:3
Network planning techniques for project
management and resource allocation,
Emphasis on PERT, LOB, CPM and
probabilistic generalized networks.
Heuristic models for multi-project
scheduling and resource leveling.
Network de-velopment, computer adap-
tation, progress reports and project mon-
noring. Prerequisite: knowledge of com-
puter programming. Also listed under
MG 810 and IE 620.

CE 829 Construction Operations
Analysis 24:0:3

Ewvaluation and model development of
productivity, safety, quality, and maten-
als handing in construction operations.
Principat methods for analysis and pre-
pianning of work activities, including the
use of work sampling, questionnaires,
and surveys. The implementation of
video/timelapse photeography in fieid
studies, and the incorporation of crew
balances, flow diagrams, process charts,
and five-minute ratings for task measure-
ments. The introduction of task analysis,
including queuing theory, to the model-
ling and analysis of construction opera-
tions. Introduction to construction simu-
lation. Field implementatien and pro-
jects. Prerequisite: degree in civil engi-
neering, or approval of Adviser.
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CE 830 Information Systems in
Project Management 2003

Development of a strong understanding
of contemporary tools for inanaging the
vast array of information in the project
life cycle.Information handling is
revicwed both from the perspective of
knowledge acquisition and knowledge
representation.Information analysis as
qualitative and quantitative. Inter-
pretation of knowledge as deterministic
versus stochastic. Introduction to deci-
sion making vnder risk. The implementa-
tion of spreadsheets, databases and
expert systems as information systems
communication tools for project infor-
mation handiing. A review ot technolo-
eies such as CAD databases, geographic
information systems, decision support
systerns and videogranimetry as tools for
project auto-mation. Prerequisite:
Degree in civil en-gineering or approval
of Adviser.

CE 831 Engineering {or

Construction I: Methods and
Technologies 21/.0:3
Planning, design and equipment for new
construction and for infrastructure reha-
bilitation. Engineering fundamentals of
garth moving, soil stabilization, and
compaction. Mcthods for tunneling
through rock and earth, as well as rock
blasting. Foundation grouting, piles and
pile driving equipment. Dewatering sys-
tems and pumping equipment.  Factors
affecting the selection of construction
equipment. Review of conventional
construction equipment und trends in
robotics. Prerequisite: Degree in civil
engineering, or permission of instructor.

CE 832 Engincering for
Construction I1I: Design 20003
In-depth analysis of design methods for
construction operations. Earth pressure
analysis and structural anaiysis. Design
for sheet pile walls, cofferdams, under-
pinning systemns, tieback systems, and
pipejacking systems. Details of a dewa-
tering systemn design. Special studies in
constructability and value engineering.

Prerequisite: CE 831, or pernnission of

the instructor.

GEOTECHNICAL &
GEO-ENVIRONMENTAL
ENGINEERING

Prerequisites for all courses: MA 108,
CE 232, CE 317

CE 849 Environmental
Geotechnology 24:00:3
Chemical phase transfer. Acids and
bases in soils. Chemical reactions
soils. Identification, clay mineralogy.
Hydraulic conductivity, diffusion and
unsaturated flow. Well hydraulics.
Contaminant transporl. Flow potentials.
Seepage barriers. Bioremediation,
Preveguisites: CE 223,

CE 850 Ground Improvement
203

Clusstfication of available technologics.
Performance criteria. Physical and
chemical soil bebavior; testing and
design paramcices. Reinforeed soil
retaining syslens; metal reinforcement
and geotextiles. Chemical, thermal and
physical ground trcatment. Densifi-
cation hy vibro/dynamic ground replace-
ment.  Soil nailing and ground anchors.
Design methods. Case histories. Enva-
roninental applications: scepage barriers,
remediation. New trends in ground
improveinent.

CE 851 Stress-Strain Behavior and
Scepage 20003

Conjugate stress relationships in infinite
slopes in granular and cohesive soils.
Studies of classical works of Rankine,
Coulomh, Kerisel and others for deter-
mining pressore distributions an rigid
structures retaining soil masses. Effects
of ground water seepage. surcharge load-
ing. Analysis and design of rigid-type
retaining structures and sheet piles. Soil
retnforcemnent applications for retaining
structures.

CE 861 Shear Strength of Soils and
Limit Analysis 24/:0:3

[ndex properties of sois. Stress distribu-
tion in homogeneous and layered elastic
half-space due to surface Toading,
Permeability. capiilarity. absorption and
soil-water tension. Flow networks.
Theory of wells and use of well data in

ficld measurement of permeability.
Consolidation of soils. Strength of soils.

CE 862 Physical and Chemical Soil
Behavior 204:0:3

Strength of soils, laboratory tests. effec-
tive strength parameters, total and effec-
tive stress paths,  Applications of soil
strength in stability analysis of embank-
ments. Critical state soil mechanigs,
constitutive refations for soils. Pre-
requisite: CE 861,

CE 8§63 Experimental Soil
Mechanics 1:2:3
Critical evaluation of standard testing
procedures for identification and classifi-
cauon tests. Detailed examinations of
permeability, capillarity and seepape
phenemena using soil samples and elec-
tric analogs. One-dimensional consoli-
dation test. Treatment of shear strength
and the static triaxial compression test
and its several variations. Special tests.
FPrerequisite: CE 861,

CE 871 Foundation Engineering
212:0:3

Soil sampling and exploration proce-
dures. Analytical procedures for deter-
mining bearing capacity as a function of
stability and settlements. Plate-loading
test shallow footing design. Analysis
and design of mat feotings. Design of
deep foundations; piles, piers and cais-
sons.

CE 881-882 Special Topicsin
Geotechnical Engineering &
Pavement Technology 1, 11 24:0:3
Current topics of interest such as theoret-
ical determination of pile capacities,
sheet pile bulkheads and trench prob-
lems, stress on tunnels, theoretical
approaches to soil stability and settle-
ment, soil reinforcement applications,
pavement performance and rehabilita-
tion, pavement management systems,
pavement improvement technigues,
pavement perlormance evalvation, recy-
cling technologies, pavement on sensi-
tive soils. Prereguisite: CF 851, CE
861, CE 871 or CE 797 depending vn
subject wreq.

147



ENVIRONMENTAL ENGINEERING AND ENVIRONMENTAL HEALTH SCIENCE

CE 892 Soil Dynamics and
Earthquake Engincering 27103
Single- and mulii-degrees of freedom
systems. Wave propagation in homoge-
neous and layered half-spaces. Behavior
of dynamically loaded soils. Basic con-
cepts of seismology: earthquake distribu-
tion, type, magnitude, mtensity, energy
and seismic regionalization. Response
spectrum.  Effect of earthguakes on soil
and response of structures to carthquakes
as influenced by soil formnation. Design
of dynamically loaded foundations and
eanh structures. The liguefaction prob-
lem. Prevequisite: CE 861,

CE 893 Rock Mechanics and
Underground Structures 2/:0:3
Intact rock and rock mass description
and enginecring properties; static
ground-structure interaction, stability
and wedge analysis, underground struc-
tures in rock and soft soil.

CE 895 Performance Moniforing and
In-5itu Testing 2003

Introduction to soul and rock behavior.
The “observational” method. Geo-
technical instrumentation: types, applica-
tions, uncertainty. Planning a monitoring
program. Case histories. The need for in-
situ parameters. Penetration testing.
Pressurcmeter. Dilutometer. Stepped
blade. Wave based meibods {mechanicat
and electromagnetic). Case histories and
controlled laboratory studies. New trends
in monitoring and in-situ esting.

GUIDED READINGS,
SEMINARS, PROJECTS AND
THESES

Note: Studenis should obtain a copy of
the University's “Regulations on For-
mat, Puplication and Publication of
Reports Theses and Dissertations™ at the
Office of Research and Graduate Affairs.

CE 901 Guided Readings in Civil or
Environmental Engineering 3 units

Individual study of selected literature in
civil or environmental engineering under
guidance of a faculty adviser, Accept-
able written report or suceessful comple-
tion of examination required. Only one
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registration permitted, except with

department head’s approval. FPre-
reguisite: Instructor’s approval.

CE 952 Seminar in Civil or
Environmental Engineering ne

Lectures on recent developments in civil
or environmental engineering given by
representatives from industry. other
rescarch and educations institutions. and
Polytechnic praduate students and faculty.

CE 996 Project for Degree of Master
of Science Junits

Analytical, design or experimental stud-
ies in civil or envirenmental engineering
under guidance of a faculty adviser, and
following Department guidelines.
Written repott required. Prerequisite:
degree status and project adviser's
approval.

CE 997 Thesis for the Degree of
Master of Science 3 units

Criginal investigation or design in the
student’s principal field of study pre-
pared under close supervision of a facul-
ty adviser. Candidates must successfully
defend thesis orally. Registration for a
minimum total of twelve {12) units
required. Maximum of 12 units counted
toward degree. Allowable registration
per scmester 3-12 units.  Prereguisite:
degree status and thesis adviser's
approval,

CE 999 Dissertation for Degree of
Duoctor of Philosophy & whits

Independent original investigation
demonstrating creativity and scholarship
worthy of publication in recognized
engineering journals. Candidates must
successtully defend their theses orally.
Repistration for minimum of 30 thesis
enits required prior 1o defense.
Registration should be continuous.
Preferred registration per semester, 6
units; allowable registration 4-18 units
with approval of department head.
Prerequisites: degree status, completion
of qualifyving examinations and thesis
adviser's approval,

Itan Juran, Professor of Civil
Engineering, Head of Civil and
Environmental Engineering Depantment.
B.S.C.E. Techmon {Israei); Ph.D., D.5c.
University of Paris VI, Ecole Nationale
des Ponis ¢t Chaussces

Gentechnical engingering, soil improve-
ment technologies, geasynthesis engi-
neering, in-situ soil testing

Alvin 8. Goodman, P.E., Professor of
Civil Enginecring

B.C.E. CCNY:; M.S5.C.E. Columbia
University; Ph.D. New York University
Comprehensive water resources plan-
ning, waier supply studies; hivdrologic
estimates; svsiems analysis of water
resources; groundwater mathematical
madels; conjunctive use of surfuce and
ground water

Alan H. Molof, Associate Professor of
Environmental Engineering

B.S.ChE. Bucknell University: M.S.E.
(Ch.E.) M.S.E. (Sapitary Engineering)
Ph.D. University of Michigan

Water and wastewater treatnient pro-
cesses; river and stream potlurion:
industrial waste treatment; hazardous/
toxic waste management

Nancy M. Tooney. Associate Professor
of Biochemistry

B.S., M.5. 5UNY (Albanyx

Ph.D. Brandeis University

Structure and function of proteins and
other biopofvmers, bolld clotting svstem,
Sfibronectin struchure and function, envi-
ronmental chemistry

Janet K. Yates, Associate Professor of
Civil Engineering

B.S.C.E.. University of Washington
Ph.D.. Texas A&M University
Imternational construction; international
compelitiveness; fowmce; constructibili-
iy, productivity: project planning and
decision analvsis.

Edward N. Ziegler, Associate Professor
of Chemical Engincering
B.Ch.E.. CCNY; M.S,
Northwestern University
Kinetics and reactor design, air pollu-
tion controf, flivdization.

Ph.D..



ENVIRONMENTAL ENGINEERING AND ENYIRONMENTAL HEALTH SCIENCE

Dong-S00 Kim, Assistant Professor of
Civil Engineering

B.S.C.E, M.S5.C.E., Seoul National
University: Ph.D., University of Texas at
Austin

Soit dynernics and earthquake engineer-
ing: subgrade soil characreristics;
instrumentation; soil-structure tnterac-
tion.

Say K. Ong. P.E. Assistant Professor of
Environmental Engineering

B. Eng. {ME} Universily of Malaya,
M.S. (Env. Eng.) Vanderbilt University
Ph.D., Comeil University
Physical-chemical treanment processes
Jor water quality control and hazardous
wasle managemeni; aguatic chemistry;
faie and transport of paollutants in the
substrface and surfuce water: waste-
waler trediment process modeling; toxie-
ity reduction in wastewater.

Sotoris A. Pagdadis, Assistant Pro-
fessor of Civil Engineering

B.S. Eng. (A.S.E.}, M.S. Eng (E.M.),
Ph.D. (C.E.) The University of Texas at
Austin

Project mgmi. & construction engineer-
ing; automation; AL, DEMS, CAD, sys-
tems modelling; productivity planning.
constructibility; infrastruciure rehabili-
tation and mgmi; quality management.

Angelos L. Protopapas. P.IE. Assistant
Professer of Civil Engineering

Dipl. Eng. {(C.E.}. Naticnal Technical
University of Athens (Greece), M.S.
(Operations Research & Computer S¢),
University of Athens (Greece)

M.S.CE., Ph.D.. Massachusetts Institute
of Technolopy

Surface and groundwater hydrology and
[}(}[:”H”()n,‘ Waler resonrces S_\“SN_’IH.Y,‘
urban hyvdrology; fluid mechanics; irri-
gation

Theva S, Thevanayagan, P.E. Assistant
Professor of Civil Engineering

B.S.. Peradeniya University {Sri Lanka);
M.S.C.E., Ph.D., Purduc University
Geotechnical Engineering, environnen-
tal geotechnofogy, numerical modelling
of soils; physico-chemical behavior of
soils; in-situ testing.

ADJUNCT FACULTY

Raul R. Cardenas, Jr., Adjunct
Professor of Environmental Engineering
B.A.. University of Texas; M.S.. Ph.D.,,
New York University

Joseph C. Cataldo, P.E. Adjunct
Professor of Civil Engincering
B.C.E., M.S.C.E., Ph.D., CCNY

Mohammad Karamouz, P.E. Adjunct
Professor of Civil Engineering
B.S.C.E., Pahlavi University (Iran};
M.5.C.E., George Washington Univer-
sity; Ph.D., Purdue University

Rita Meyninger, Adjunct Professor of
Environmenial Engincering

B.S.C.E., Newark College of Eng.,
M.S.C.LE New York University

Ph.D., Polytechnic University

John T. Tanacredi, Adjunct Professor
of Environmental Engineering

B.S. Richmond College, M.S., Hunter
College Ph.D., Polytechnic University

Constantine Yapijakis. Adjunct
Professor of Civil Engineering

M.C.E., National Technical University
of Athens {Greece),

M.S., New York University: Ph.D.,
Polytechnic Institute of New York

Sidhartha Bagchi, P.E. Adjunct
Associate Professor of Civil Enginecring
B.A., Calcutta University; B.E.CE.,
Calcutta University; M.E.C.E., Calcutta
University; Ph.D., Polytechnic Institute
of New York

William F. Graner, P.E. Adjunct
Assistant Professor of Environmental
Engingering

B.5.C.E., Ph.D., Polytechnic Institute of
New York: M.C.E., New York Uni-
versity;

Paul W. Grosser, P.E. Adjunct
Assistant Professor of Civil Engineering
B.E., M.E., Stevens Institute of
Technology; Ph.D., Polytechnic Institute
of New York

Agemmemnon Koutsospyros, Adjunct
Assistant Professor of Environmental
Engineering

Dipl. E. Chem. Eng., National Univer-
sity of Athens {Greece},

M.S.C.E., Ph.D., Polytechnic University

Michael J. Sakala, P.E. Adjunct
Assistant Professor of Civil Engineering
B.S., Drexel University; M.S.C.E.,
Polytechnic Institute of New York

Zohreh Shahvar. Adjunct Assistant
Professor of Civil Enginecring

B.S. {Agr. E.} University of Tehran
(Tran); M.S. (Water Resourcesy; Ph.D.
{Agr. E)), lowa State University
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HUMANITIES AND

COMMUNICATIONS

The Department of Humanities and
Communications contributes to the
undergraduate degree programs in jour-
nalism and technical writing and in the
humanities. The department also otfers
a unique program in specialized journal-
ism leading to an M.S. degree. The
graduate and undergraduate programs
exploit the advantages and strengths of a
technological university and thus are
particutarly beneficial to students who
combine strong interests in the humani-
ties or journalism and technical writing
with interests in science and technology.

In a world of narrowly focused spe-
ciatists, human progress depends upon
those who can synthesize knowledge and
communicate i with real understanding.
Such persons are not locked into rigid
academic disciplines and patterns of
thinking; they are as intellectually com-
tortable in the sciences as in the arts and
humanities. While such persons are rare,
they are in demand in virtually every
profession and can expect to fitl vital
roles in fields which are only now being
explored. These programs give men and
women in the humanities and in commu-
nications integrated cducations.

The department also plays an essen-
tial role in the education of students who
are majors in other departments.
Today's engineers and scientists must
know the humanities in order to make
well-reasoned decisions involving
human values implicit in technological
options, to understand the ways human
beings see themselves and the natural
and social worlds, and to communicate
effectively.

As freshmen, all students admitted to
Poiytechnic University are placed at
appropriate levels in the freshman
English sequence. On the basis of an
English compositien placement test eval-
uated by the department, most students
are placed in one of the standard fresh-
man courses (HU 101 or HU 103} some
may be exempted and placed in HU 200.
the second required course of the
sequence; others may first be required to
take one or more semesters of an intro-
ductory course in English (HU 008 or
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HU 006Y) with a reduced course [oad {(a
maximum of 14 credits).

After completing HU 101 (or HU
103} and HU 200, non-majors complete
two courses in literature, art and music,
philosophy or three courses in modern
languages. Courses in public speaking
and technical writing are especially prac-
tical for students preparing for carcers in
engineering or science. All students
should check the special requirements of
their departments. These requirements
will be found in the Degree Require-
ments seetion at the front of this catalog
and under the individual depariment’s
course histings. Up-to-date information
about such requirements is also available
from depantmental advisers.

UNDERGRADUATE

PROGRAMS

The Department of Humanitics and
Communications offers Bachelor of Sci-
ence degrees in Journalism and Fech-
nical Writing and Bachelor of Science
degrees in Humanitics,

REQUIREMENTS FOR THE
B.S. DEGREE IN
JOURNALISM AND
TECHNICAL WRITING

in journalism, science writing and tech-
nical writing. Science and technical
writers in parlicular—those with the
skills of journalists combined with
strong interests in science and technolo-
gy—continue to be in great demand. In
these occupations. professional status
and salaries are virtually on a par with
those of engineers. Majors in joornalism
and technical writing arrange programs
of studies in consultation with depart-
mental advisers. Generally they also ful-
f1ll the requirements of the contemporary

liberal arts core curriculum outlined in
the preceding section of this catalog. A
maxumum of nine credits in graduate
courses in Specialized Journalism may
be taken to satisfy the undergraduate
degree requirements.  These courses are
usually taken no earlier than the second
half of the junior year.

Core Curriculum: Credits
Humerritios (HU JOF qoned HU 200 ¢
Sewcied Scrences 188 104 3
Muothematics & Compuiters

ffA f20 121 125 {i
Serence (LA 1313 112) 12
Interdisciplinary courses:

(A FI0 130, f41. 142, 143,

f44, 150, 1660 25
Jewernefron cond Technical

Writing Couwrses RA)
Electives:

Humariities oleciives 7]
Sewred Soiences elechives a
Free efecmves 24
Total credivs reguired for praduation 126

REQUIREMENTS FOR THE
B.S. DEGREE IN THE
HUMANITIES

For students wishing to pursue a
degree in the humanities. the department
offers specializations in literature, phi-
losopby, and general humanistic studies
{a multdisciplinary major in the humani-
ties). Here, 100, students work out a pro-
grain of studies in consultation with a
departmental adviser. Generally they
also fullill the requirements of the con-
temporary liberal arts core curriculum
outlined n the preceding section of this
catalog. Students who wish to obtain
certification for teaching in pubiic
schools in the New York City area
should ptan to take the necessary educa-
tion courses at another institution.
Credit will be given for these education
courses as free electives in meeting
degree requirements,



OTHER UNDERGRADUATE
DEPARTMENTAL
PROGRAMS

Dual undergraduate degrees — A
few students elect 1o pursue dual under-
graduate degrees—one in journalism and
technical writing and another in engi-
neering, science or mathematics.
Besides completing alt requirements for
degrees in engineering (136 credits), sci-
ence {128 credits), or mathematics {128
eredits), students must complete an addi-
tional 33 credits of commumcations
courses in the Department of Humanities
and Communications, for a total of 161
or 169 credits. These courses must be
approved by a departmental adviser.
Other combinations are possibie, such as
dual degrees in the humanities and either
social sciences or management.

MASTER OF SCIENCE
DEGREE IN

SPECIALIZED
JOURNALISM

The Department of Humanities and
Communications offers a master of sci-
ence degree in specialized journalism.
To be elipible for admission to this pro-
gram, applicants must hold a baccalaure-
ate degree or its equivalent from an
acceplable institution of higher learning.
The department admits students holding
undergraduate degrees in the humanities,
journalism, enginecring, the sciences and
the social sciences.

Applicants are expected to have an
excellent command of English and
should have taken as undergraduates at
least one semester of college-level math-
ematics and one year of college-level
science {to be met by any combination
of courses in biology. chemistry.
physics. geology, peography, engineer-
ing and history of science). Applicants
lacking any of these courses may be
matriculaied on a provisional basis—as
long as they meet all other requirements
for admission—but are required to take
undergraduate courses to fulfill the basic
requirements for admission. No gradu-
ate credits are given for such undergrad-
uate courses laken to meet deficiencies.

HUMANITIES AND COMMUNICATIONS

In general, applicants should have a
minimum undergraduate grade point
average of 3.0 from an accredited col-
lege or university. However, candidates
with lower grade-point averages may be
considered if they have demonstrated
success in some area of professional
writing. Others with lower grade-point
averages may be admitted provisionally
or as non-degree students. Applicants
are not required to tuke the Graduate
Record Examination.

FIELDS OF
SPECIALIZATION

Business-Magazine Journalism

Trade-magazine journalism entails
writing and editing news and feaiure
articles for technical and marketing-ori-
ented publications serving particular
industrics. Such publications may be
owned by independent publishing com-
panies, professional societies or large
corporations.

Financial Reporting

Financial and business reponing calls
for professional journalists who can write
about business and finance for knowl-
edgeable business professionals and mar-
ket analysts as well as the general pubiic,
Writers should have a solid background
in economics and a clear understanding
of business and financial concepts and
terminology (including the workings of
the various exchanges) in order to repornt
and interpret developments accurately
and comprehensibly. Clear, crisp, con-
cise writing is a necessity.

Industrial Advertising and
Public Relations

Industrial adventising and public rela-
tions work 1s concerned with the promo-
tion of corporate products to industrial
clients rather than to the generat public.
Industrial advertising involves copy-
righting, choosing graphics, selecting
media, organizing ad campaigns and
performing market research. Those in
this profession work as copywriters,
account executives, advertising man-
agers and media directors.

Industrial pubtic relations work has
the same overall goals as indusirial
advertising—1o promote a positive cor-
poraie image to industriat clicnts. Public
relations workers issue news releases of
new products and technological
advances to the trade and business press
serving their clients™ industries, hold
press conferences 1o announce new
products and technology developed by
client companies, prepare feature articles
on company products for publication in
business magazines and technical jour-
nals, write speeches for engincering and
management personnel and prepare liter-
ature (product brochures, annual reports,
house organs and other technical and
semi-technical material} for distribution
o corporalc customers.

Medical and Science Reporting

Medical and science writers or editors
work on magazines serving physicians,
nurses and other technical and scientific
personnel: on the news staffs of print
and broadcast media; on public relations
staffs of pharmaceutical houses and hos-
pitals, medical schools and research cen-
ters; in the writing departments of corpo-
rations; and in editing departments of
textbook publishers. In addition to writ-
ing clearly and succinctly, writers and
editors must have sound backgrounds in
the sciences.

Technical Writing

Technical writers—also called publi-
cations engineers and engineering writ-
ers — gather. organize, write and edit
technical and scientific materials for
management and technical personnel
within their own companies as well as
for customers and prospective cus-
tomers. Such information takes a variety
of forms: proposals to the federal gov-
ernment and to other corporations for
primary and sub-contract work, progress
reporis on government-sponsered pro-
grams, manuals for use by customer-ser-
vice and maintenance personnel, corpo-
rate-capability brochures and technical
and scientific news releases. Technical
writcrs may also be called upon to write
specches and business-magazine articles
for scientists and engineers,
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REQUIREMENTS FOR
THE MASTER OF
SCIENCE DEGREE

The M.S. degree requires 36 units of
graduate work, All students must take
JW 605 {Libel Law and Press Ethics),
JW 701 (Spccial Project in Professional
Writing} and four courses (12 units)
selected from the following list in con-
sultation with an adviser:

Units
W 600 Fatroduction io Specialized
Journalism 3
W 601 Snie firr the Professionad Writer 3
W 602 Proposal Writing ki
IW 603 Reporting on Science, Technology
and Medicine 3
W 604 Graplics und Production
Techmgues k)
W 607 Writing News for Rodio and
Television 3

The remaining 18 units are taken in
elective courses. Generally, students
sefect electives from among the remain-
ing graduate courses offered in the
department. Students who wish to
enhance their scientific and technical
knowiedge or who are interested in man-
agemcnt or social sciences courses may
take a maximum of nine credits of grad-
uate courses in other departments of
Polytechnic University. Approval for
this option must be given by the head of
the department.

Elective courses are usually conduct-
ed as workshops, providing students
with the kinds of writing and editing
assignments they receive when actually
working in the field.

While students select their individual
programs in consultation with an adviser,
the department strongly recommends that
they select most of their electives in one
of the five specializations below.

Business-Magazine Journalism
Unils

IW 511 Technical Writing abont Digital

Electronics 4
IW 608 Tmreduction to Docementation 3
W 609 Computer Documentation 3
W 620 Fingnciol and Business Reporiing 3
W 621 Reporting and Editing for the

Business Press 3
W 622 Writing Copy for Industriai

Public Relations 3
IW 624 Writing Product-Information

Copy 3
W 641 Graphics Workshop 3
W 701 Speciad Project in Professional

Writing 3
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Financial Reporting
W 608 Buroduction to Documentation 3
M 609 Computer Doctenentation 3
IW 620 Financial and Business Reporting 3
IW 621 Repurting und Editing for the
Business Press 3
IW 622 Writing Copy for Industrial Public
Relations 3
IW 623 Publicutiony Management and
Budyeting k)
W 641 Graphics Waorkshop 3
w700 Special Profect in Professional
Writing 3

Industrial Advertising and

Public Relations
IW 608 Puroduction to Docamentation 3
W 60 Computer Documentation 3
IW 821 Reporting and Editing for the
Business Press 3
W 622 Writing Copy fur Industrial Public
Relations 3
W 624 Writing Product-Information
Copy 3
W 628 Writing Industricd Advertising
Copy 3
W 620 Writing the Marketing Report 3
W &4l Graphics Workshop 3
W TY0 Special Praject in Professional

Writing 3

Medicai and Science Reporting

W 603 Reporting on Science, Technology
and Medicine 3
W 60R  Intreduction to Documentation 3
W 609 Compurer Documentation 3
W 621 Reporting and Editing for the
Business Press 3
W 625 Advanced Medical Reporting 3
W 626 Medical Public Relations
W 627 Writing Copy on Pharmaceutivals
and Prugs 3
W 641 Graphics Warkshop 3
W 0 Special Project in Professional
Writing 3
Technical Writing
IW 511 Technical Writing abour Digital
Electronics 4
IW 603 Reporting on Science, Technoligy
and Medicine 3
IW 608 fatroduction to Documeniation 3
IW 609 Computer Documentation 3
IW 622 Writing Copy for Industrial Public
Relationy 3
IW 624 Writing Product-Informuation
Copy 3
W 630 Basic Technical Report Wriring I 3
IW 631 Busic Technical Report Writing If 3
W 632 Writing Technical Manuals 3
W 641 Graphicy Werkshop 3
W 701 Special Project in Professional
Writing 3

GRADUATE CERTIFICATE
PROGRAMS IN FIELDS OF
SPECIALIZATION

Centificates in specialized journalism
are available to students completing five
courses with grades of B or higher.
Courses must be take in a prescribed
sequence arranged with an adviser.
Students enrotled in the certificate pro-
gram must meet the same rigorous stan-
dards of performance required of those
working for M.S. degrees. At any time
during enrollment, or following the
awarding of the certificate, students in
this program may transfer into the mas-
ter’s degree program if their perfor-
mance has been satisfactory and they
meet the standards for admission set by
the department.  Transfer into the mas-
ter's program, however, may not mean
automatic acceptance of all courses
which students have taken while work-
ing toward cerificates. Acceptance of
credits depends upon the area of special-
ization in which students plan to work
for degrees.

ENGLISH AND HUMANISTIC
STUDIES AND MODERN
LANGUAGES

Advanced courses and serninars in the
humanitics may be offered from time to
time for graduate students in the sciences,
engineering, specialized journalism,
management, and the social sciences.

UNDERGRADUATE

COURSES

HU 008 Reading and Writing in
English as a Second Language 6.0:0:0

English as a second language at the high-
intermediate level. Development of
grammatical control in writing and
improved comprehension of college-
level texts. Practice in listening and
speaking; intensive preparation in lan-
guage skills for academic and profes-
sional purposes. Graduate students may
register with permission of department.
Admission by placement examination.



HU (9 Intrnductnry Conmposition
6:0:0:0

Intensive course in reading comprehen-
sion and composition skills for native
speakers of English who have not been
adequately prepared for college compo-
sition. [Emphasis on development of
control over standard written English
and fluency in writing. Admission by
placcment examination.

HU 101 Writing and the
Humanities I 3:0:0:3
Introduction to the humanities and to
effective techniques of colicge-level]
writing. Examination of basic concepts.
forms and techniques of philosophy, art
and literature. with emphases on fluency,
precision and imaginative use of source
materials in writing. Admission by
placement examination.

HU 103 Writing and the
Humanities I {English as a Second
Language) 6:0:0:3

Introduction to the humanities and to
effective techniques of coliege-level
writing, designed for students for whom
English is a second language. Examin-
ation of basic concepts. forms and tech-
niques of philosophy, an and literature,
with emphases on fluency. grammar,
syniax, precision and imaginative use of
source materials in writing. Admission
by placement examination.

HU 200 Writing and the
Humanities 11 F:0:0:3
Introduction to the humanities and to
advanced techniques in writing. The-
matic cmphasis on change and continuity
in the humnanities and an exploration of
the interrelationship of the humanistic
disciplines through study of great works
of art, philosophy. literature and, in some
sections, music. Advanced work in stylis-
tic options and more compiex forms of
writing: the longer critical study, the for-
mal report, the rescarch paper. In some
cases, this course may be presented as an
introduction to literature, covering poet-
ry, short stories, and novels. Prerequisite:
HUI0I or 103 or advanced placement.

HUMANITIES AND COMMUNICATIONS

JOURNALISM AND
TECHNICAL WRITING,
COMMUNICATIONS

HU 105 Advanced Composition
3:0:0:3

Lucid expository writing. Gathering and
organization of factual material into larg-
er units of composition. Methods of
rescarch and uses of library. Topics
based on models of expository prose.
Long paper. Prereguisite: HU 101 or
HU 103,

HU 106 Writing for Publication: The
Magazine Article 3:0:0:3

Development of studenis’™ interviewing
and writing skills 1o produce medium-to-
long-length magazine artictes. With
nstructor’s help, students develop story
wdeas on technical or non-technicat sub-
jects, complete the necessary library
rescarch and personal interviews and
write picces tor specific publications.
Students are encouraged to publish their
work, although this is not a specific
course requirement. Studenis also exam-
ine edutorial practices of various popular,
business and technical maguzines and
learn how successful magazine articles
arc put together. Prerequisite: HU 107
or HUZ 103,

HU 108 News Writing 3.0:0:3
Workshop to guide students in all basic
news writing technigues. Writing of
leads. Style and structure of news sto-
rics. Methods of news gathering.
Writing of difterent types of news sto-
ries-meeting, speech, interview, human
interest, interpretation. Preregitisite: HU
0 or HU 103

HU 109 Feature V¥riting 3:0:0:3
Theory and practice of writing short or
moderate-length magazine articles on
general subjects. Principles and prac-
tices of writing in rcadable style.
Guidange in selecting nteresting topics.,
in market study, in slanting, in dramatiz-
ing, in outlining and writing minimum of
three articles.  Prereguisite: HU 101 or
HU 103,

HU 110 Professional Report Writing
3:0:0:3

Fundamentals of report writing applied
o short, informal papers written by sci-
cntists and cngineers in actual business
situations; technical correspondence,
memoranda, rip reports, periodic repors
and new-product information sheets.
Summaries, process and technicat
descriptions, instructions, analyses.
Effective style, organization of material
and mechanics. Students leamn to coordi-
naie tablex, graphs, and other illustrative
nialter with textual matter.  Prerequisite:
HU 200,

HU 112 Advanced Copyediting
Techniques 3:0:0:3

Improvement of students’” editortal skills
through intensive practice in writing
headlines, decks and subheads for both
general and industrial publications and
through assignments in editing. revising
and rewriting copy intended for a variety
of publications. Writing leads and reor-
ganizing garbled copy. Newspaper and
magazine page layout and mukeup.
Prerequisite: HU 101 or HU 103,

HU 113 Writing for Advertising and
Public Relations 3:0:0:3

Writing elfective advertising copy and
publicity releases with emphasis on the
industrial side. Students write product
ads, brochure copy, product data sheets,
news releases, short articles for trade
journals, copy for house organs and
speeches. Preparation and implementa-
tion of a typical advertising campaign
and armangements for press conferences.
Layout of ad copy and accompanying
color, design, typographic and illustra-
tive features. Prerequisite: HU 141 or
HU 103,

HU 115 Reporting and Writing
about Science and
Technology 3:0:0:3
How to interview scicntists and engi-
neers and how to present the information
obtained in formats understandable to
the layperson. Students write both news
and feature stories—and are encouraged
to publish their best pieces. Prerequi-
site: HU 101 or HU 103
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HU 116 Introduction to Computer
Documentation 2:0:0:3

Computer systems and software docu-
mentation. The history of computer doc-
unentation, the rofe of documentation
specialists, basic concepts and tech-
niques, types of manuals, planning and
management documentation.  Prerequi-
site: one technical writing course and
basic familiarity with computers. This
course cannot be used to satisfy the
HU/SS elective requirements. Pre-
requisite; HU 107 or HU 103,

HU 118 Public Speaking Seminar
$:000:1

Preparation and delivery of oral presen-
tations with emphasis on technical and
industrial topics. Students will conduct
personal or phone inferviews with
sources in the rescarch phase of their
assignments. Practice in making icam
presentations. Students will learn o
incorporate graphics into their talks.
Critiques by instructer and fellow stu-
dents. Prevequisites: HU 101 or HU {03
and HU 200,

HU 120 Public Speaking and
Pronunciation 2:0:0:2
Training and practice in speaking hefore
groups, preparation of malerials for oral
presentations, discussion and interview-
ing techniques. extemporancous spcak-
ing. pronunciation and speaking of
English. This course is only for interme-
diate English as a Second Language stu-
dents who are required to take HU 008
as a result of the English Composition
Placement.

HU 121 Public Speaking J:0:0:3
Training and practice in speaking before
groups, preparation of materials for oral
presentations. discussion and interview-
ing techniques, extemporancous speak-
ing. Not open to students who were
required to take HU 008,
HU 130 Creative Writingl  3.0:0:3
The art and craft ot writing poetry, fic-
tion and drama. Studenis experiment
with all genres. Students’ own work
stressed.  Weekly written assignments
discussed and criticized. Prereguisite:
HU G or HU 103,
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HU 131 Creative Writing I1  3:0:0:2
Advanced arl and craft of wnting poetry,
fiction and drama. Application of indi-
vidual talents to specific forms.
Development of intelligent critical
responses to all forms of literature.
Weekly written assignments, plus one
longer writing project: a story, play or
small collection of poems. Prerequisite:
HU 130 or permission of instructor.

HU 135 Infroduction to Corporate
Communications 3:0:0:3

Intensive study, through a review of case
histories and writing assignments requir-
ing field research, of all aspects of edito-
rial work in the communications depart-
ment of a medium-sized or large corpo-
ration. Students research, write and edit
copy for press releases, newsletters, pro-
posals, house organs, community-rela-
uons campaigns, brochures and annual
reports.  Business comrespondence, short
nontechnical memos and reports, for-
mais tor minutes of meetings and job
descriptions. Prerequisite: HU 104 or
HU 103,

HU 141 Graphics and Productions
Techniques 3:0:0:3

Graphic design and production tech-
niques and procedures for techmical writ-
ers and editors. Magazine layout and
praduction of technical reports, manuals
and proposals. Composition methods,
copy preparation and processing, page
makeup, mechanics, printing processes,
magazine imposition. Workshop atmos-
phere. Prerequisite: HU 101 or HU 103.

HU 150-151 Special Projects in
Communications each 3:0:0:3

Independent work in an area of commu-
nications selected by student in consulta-
tion with instructor. For majors only.
Prerequisite: HU 101 or HU 103.

HU 155 Special Topics in
Journalism 3:0:0:3
Courses on special topics in journalism
are offered from time to time by depart-
ment staft or by visiting scholars.
Specific titles and prereguisites are
anounced prior to registration. May be
repeated for credit. Prerequisite: HU
1O or HU 103.

LITERATURE

{See also Literature in Translation and
fnterdisciplinary Studies, below}

HU 203 Literature of Western
Civilization I11I 3:0:0:3

Intcilectual and cultural, moral and spiri-
tual values of the modern world in nov-
els, drama, philosophy. poetry. Litera-
ture of the Romantic revolt, Goethe,
Dostoevski, Brecht. Sartre, Solzbenitsyn.
American and European poetry. Pre-
requisite: HU 200,

HU 211 English Literature from
Beowulf to 1800 3:0:0:3

English literature from Beowulf through
Chaucer, the Elizabethans and the Jaco-
beans to 80, Prerequisite: HU 200.

HU 212 English Literature from
1860 to Present 3:0:0:3

English literature from the Romantics t0
the present {Wordsworth, Byron, Dick-
ens, Tennyson, Shaw, Conrad, Beckent
and others). Prerequisite: HU 200.

HU 213 Science and Literature
3:0:0:3

With emphasis on the modern period,
examination of the litcrary merits of sci-
entific and imaginative literature devoted
te and affected by science. Readings in
such authors as Charles Darwin, T.H.
Huxley, Bertolt Brecht, Sinclair Lewis,
Arthur Koestler, Heinar Kipphart, James
Watson, Kurt Vonnegut and lsaac
Asimov. Prerequisite: HU 200.
HU 222 Shakespeare 3:0:0:3
Representative tragedics, comedies, his-
tories. Cultural, social and literary influ-
ences. Textual problems, recent criti-
cism, Elizabethan theater. Prereguisite:
HU 200

HU 251 American Literature to 1880
3:0:0:3

The puritan and neoclassic periods
through the romantic movement and the
rise of realism. Jonathan Edwards,
Paine, [rving, Poe, Hawthorne, Emerson,
Thoreau, Whitman, Twain, James and
others. Prerequisite: FIU 200,



HU 252 American Literature from
1880 to Present 3:0:0:3

Major American writers from 1880.
Background and thought of Crane,
Drciser, Robinson, Frost, Millay,
Sandburg, O"Neill, Cather. Wharton,
Lewis, Hemingway, Fitzgerald, Wolfe,
Faulkner. Prerequisite: HU 200,

HU 262 Contemporary American
Novel 3:0:0:3

The contemporary American novel as
aflirmative expression of the human situ-
ation. Technical and philosephical
analyses of such writers as Golding,
Salinper. Updike, Roth, Yonnegut,
Clarke. Bellow and others. Prerequisite:
HU 200,

HU 264 The Short Story 3:0:0:3
Themes, structure, techniques of short
storics hy writers as diverse in style and
philosophy as Chekhov, Twain, O.
Henry, Mansfield, Lardner, Faulkner,
Thurber and Hemingway. Prereguisite:
HU 240,

HU 281 Comedy 3:0:0:3
Nature and uses of humor as viewed by
playwrights, psychologists, philosophers.
Theories of comedy from Aristotle to
Freud. Plays from Aristophanes and
Mcliere to Giraudoux and Shaw., Humor

from Tarieton to Chaplin and Benchley.
Prerequisite: HU 200.

HU 283 Modern American Drama
2:0:0:3

Technical and philosophical analyses of
O Neill, Miller, Anderson, Hellman,
Witliams, Inge, Albee and others. Some
contemporary American films may be
included. Prerequisite: HU 200.
HU 291 Short Fiction 3:0:0:3
Major writers of the novella (long short
story). Study of the relationship between
literature and ideas in such writers as
Saul Bellow, Albert Camus, Joseph
Conrad, Ernest Hemingway, Franz
Kafka., Thomas Mann, Alcxander
Solzhenitsyn, Nathanael West. Class
discussions, cincmatic presentations of
some works and theater visits are inte-
gral to course. Prerequisite: HU 200,
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PHILOSOPHY AND
COMPARATIVE RELIGION

HU 341 Introduction to Philosophy
3:0:0:3

AnD initial ingquiry inte problems, meth-
ods and terminology of Western philoso-
phy through study and discussions of
selected philosophical texts.  Preregui-
site: HU 200.

HU 344 Introduction to Logic
3:0:0:3

Principles and problems in syllogistic
and propositional legic.  Introduction o
first order predicate logic. Some discus-
sion of the history of logic, informal fal-
lacies and relations between logic and
language. Prerequisite: HU 200.
HU 346 Ethical Theories 2:0:0:3
A study of onc or more major ethical
theorics. The nature of human action,
distinctions between good and bad,
virlue, sources of obligation, freedom of

action. human valuation and conscience.
Prerequisite: HU 200,

HU 347 Ethics and Technology
3:0:0:3

An examination of some basic ethical
theories of human action and how these
relate to technological making and using.
Use will be made of case studies of vari-
ous cthical problems as well as some
classic ethical texts. Prerequisite: HU
200.

HU 348 Great Philosophers I
3:0:0:3

Selected works of such philosophers as
Plato, Aristotle, the Stoics. neo-
Platonists, St. Augustine, Maimonides,
St. Thomas Aquinas. Prerequisite: HU
200.

HU 349 Great Philosophers 11
3:0:0:3

Philosophy from the Renaissance to the
i9th century, emphasizing the rationalist
tradition (Descartes, Spinoza, Leibniz),
the cmpiricist tradition {Bacon, Locke,
Hume} and Kant. Prerequisite: HU 200,

HU 352 Philosophy of Science
3:0:0:3

Central probiems in theories of scicnee
and scientific methodology. Relation
between science and philosophy; scope
and objectives of natural scicnces, role
of mathematics in science; observation
and experimentation; laws, theorics,
cxplanations; causality and induction.
Prerequisite: HU 200,

HU 353 Philosophy of Technology
3:0:0.3

The nature and meaning of human mak-
ing and using activities, examined by
means of a critical reading of various
conceptual, anthrepological, ethical-
political and metaphysical-cpistemologi-
cal studics. Prereguisite: HU 200,

LA 139 Egnineering Ethics
2:0:0:2

An introduction t¢ professional engi-
neering cthics presented through the his-
tory of engineering, codes of conduct of
the professional socicties, contemporary
case studies, and discussion of hypothet-
ical situations. No essential duplication
of HU 347 or IE 302. Prereguisite: HU
200.

[LA 143 Computers, Cultures and
Society 3:0:0:3

Explores the nature of information, com-
munications,and their associated systems
and technologies: introduction to infor-
mation theory and information process-
ing; cultural, economic, and political
implications of the communications-
computer revoluiions.

MUSIC AND FINE ARTS

HU 371 Understanding of Music
3:0:0:3

Active, intelligent listening 0 master-
pieces of Western music from its origins
through Bach, Beethoven, and Brahms.
Major musical forms: concerto grosso,
fugue, sonata, symphony, concerto,
music drama, tone poem. Analysis of
orchestra scores. Parallel trends in other
arts. The changes in the soctal roles of
music. Prerequisite: HU 200.
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HU 375 Modern Music J:00:3
Music from 1850 to present: Wagner,
Strauss, Mahler, Debussy, Stravinsky.
Ives, Schoenberg, Berg, Weber, Varese.
Revolt against romanticism; breakdown
of traditional tonal-harmonic system.
Polyharmony, polytonality. pantonality,
melodic fragmentation, alcatory and
electronic music as expressions of the
20th century. Jazz, modern popular
music and music of other cultures.
Prerequisite: HU 200.
HU 382 Fine Arts 1 3:0:0:3
Historical and analytical study of
Western archiiecture, sculpture, painting.
Egypttan, Greek, Roman architecture
and sculpture. Gothic and Renaissance
art. Parallel trends in other arts. Pre-
requisite: HU 200,
HU 383 Fine Arts II 3:0:0:3
Historical and anaiytical study of West-
ern architecture, sculpture, painting from
1600 to present. Baroque. neoclassic,
romantic styles. Revolt against romanti-
cism and quest for new artistic, decora-
tive and tectonic forins to express con-
temporary civilization, Prerequisite: HU
200.

SPECIAL TOPICS

The following special topics courses
are offered from time to time by the siaff
of the department or by visiting scholars.
Specific titles and prercquisites are
announced before registration, May be
repeated for credit.

HU 300 Special Topics in
Humanities

Prerequisite: HU 200.

3:0:0:3

HU 301 Special Topics in Literature

3:0:0:3
Prerequisite: HU 200.
HU 302 Special Topics in
Philosophy 3:0:0:3

Prervequisite: HU 2000,

HU 303 Special Topics in Music and
Fine Arts 3:0:0:3

Prerequusite: HU 200,
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MODERN IANGUAGES

Note: Students must begin a language
sequence at the level of their proficiency.
Normally students who have had two
years of a language in high schooel would
begin with the third semester of a lan-
guage in college. If in doubt about the
level of proficiency, a student should
consult the appropriate instructor in the
departinent.

FRENCH

MI. 131 French I: Foundation
Course 3:0:0:3

For students with no previous training in
French. Developient of proficiency in
reading. comprehension. speaking.
Early practice in reading original French
prose and representative poems.
ML 132 French H J:000:3
Continuation of foundation provided by
ML 131. Reading of modern French
prosc and poetry.  Prerequisite: ML 13}
or equivalent,

ML. 133 French III: Readings in
French Liferature Since 1800 3:0:0:3

Reading and discussion of prose, lyric
poetry. drama to acquaint studenis with
outstanding writers, ideas, movements in
French literature. May be taken by stu-
dents who have had secondary school
training in French. Prereguisite: ML
132 or equivalent.
ML 134 French IV £:0:0:3
Continuation of ML 133, Reading of
cultural, philosophical, scientific sub-
jeects, Practice in conversational French,
Prerequisite: ML 133 or equivalent.

SPANISH

ML 161 Spanish I: Foundation
Course 3:0:0:3

For students with no previous training in
Spanish. Development of proficiency in
reading, comprehension, speaking.
Early practice in reading original
Spanish prose and representative poens.

ML 162 Spanish I1 3:0:0:3
Continuation of foundation provided by
ML {6}. Reading of modern Spanish
prose and poctry. Prerequisite: ML 161
or equivalent.

ML 163 Spanish IIi: Readings in
Spanish Literature Since 1800
3:0:0:3

Reading and discussion of prose, tyric
poetry. drama to acquaint students with
outstanding writers, ideas, movements in
Spanish literature. May be taken by stu-
dents who have had secondary school
training in Spanish. Prerequisire: ML
162 or equivalent.
ML 164 Spanish IV 3:0:0:3
Continuation of ML 163. Reading of
cultural and philosophical subjects.
Practice in conversational Spanish.
Prerequisite: ML 163 or equivalent.

JAPANESE

MI. 171 Japanese [ 3:.0:0:3
For students with no previous training in
Japanese. Development of proficiency in
reading, comprehension and speaking.
MI. 172 Japanese II 3:0:0:3
Continuation ot foundation provided in
ML 171 Reading of Japanese literature
inciuded.

ML 173 Japanese II1 3:0:0:3
Continuation of foundation provided in
ML 172.

GRADUATE COURSES

SPECIALIZED JOURNALISM

JW 600 Introduction to Specialized
Journalism 204:0:3

A course designed to farmiliarize the stu-
dent with the career opporiunities avail-
able and the writing requirements
demanded in these major fields of spe-
cialization: fmancial and business jour-
nalism, industrial and trade magazine



Journalism, medical journatism, industri-
al pubtic relations and advertising. scien-
tific and engincering writing.  Students
will be required to research and write
articles in each of these arcas.

JW 601 Style for the Professional
Writer 290003

Designed to strengthen the student’s
command of usage. style, grammar,
punctuation, precision. logical structure
and color through intensive copyediting
practice.

JW 603 Reporting on Science,
Technology and Medicine 20:0:3
Emphasis on spot-news reporting und
the Sunday-supplement feature aimed at
a general newspaper audience. The
longer interpretive pieces dene for this
course will require personat and/or tele-
phone interviews with recognized med-
ical, scientific and engineering authori-
ties in a given discipline. The stories,
however, will be written in a popularized
vein for a general audience. Course will
constder how science wrilers develop
feature-article idcas and how they follow
them through to publication. Students
will be encouraged to submit the work
they do in the course for publication.

JW 604 Graphics and Production
Techniques 2:0:3

An introduction to graphic design and
production techniques and procedures
for technical writers and editors, with
emphasis on magazine layout and pro-
ducing technical reports, manuais and
proposals. Topics covered will include
composition methods, copy preparation
and processing, page makeup, mechan-
ics, ptinting processes. magazing imposi-
tion. Course will be conducted in a
workshop atmosphere.

JW 605 Libel Law and Press Ethics
2103

Based on a study of some classic cases,
this course will familiarize the student
with the essentials of libel law necessary
when writing for publication. Journalistic
ethics and writer’s responsibilities to
sources and readers are also considered.
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JW 608 Introduction to
Documentation 2/::0:3
An introduction to the field of technical
documeniation in general and to comput-
er documentation in particutar. Includes
a brief history of documentation and
management needs in the documentation
area, particularly techniques, production
and core studies.

JW 609 Computer Documentation
2'/2:0:3

An overview and introduction o com-
puter systems and software documenta-
tion. Topics include the history of com-
puter documentation, market trends in
the fieid. role of the documentation spe-
cialist, basic concepts and techniques,
types of manuals, planing and munage-
ment documentation. Prerequisite; one
technical writing course and MG 602:
Computers in Management.

JW 621 Reporting and Editing
for the Business Press 21::0:3

The need exists on business and trade
magazines—both technical and non-
technical—for reporters and editors with
solid journalistic skills and a knack for
digging out facts. This course surveys
the diverse editorial opportunities in
business-press journalism and helps the
student develop the necessary skills in
writing, editing and interviewing that
such publications demand. Ameoeng the
assignments: writing short news stories,
copy-editing (including the writing of
heads and decks), rewriting weak copy
for a2 magazine’s depariments {new prod-
ucts, books and literature, case histories,
ncws, company and personality profiles,
etc.). short features describing plant lay-
outs, machine operation, maintenance
procedures and business conditions.
Consideration will be given also to the
longer feature article often referred to as
the roundup story. Since most special-
ized business (trade) magazines serve a
particuiar field of industry (automotive,
clectronics, petrochemicals, etc.), many
of the articles appearing in them are con-
tributed by industry authorities. The
course will emphasize the responsibility
of the editor to cultivate good working
relationships witb such people to induce
them to write.

JW 622 Writing Copy for Industrial
Public Relations 24703

A workshop approach to doing public
relation work for a corporation requiring
both product and corporate publicity.
Course covers the PR funciions from the
standpoint of both the in-house staffer
and the account executive at the agency.
Among the subjects taken up: publicity
methods used 1o introduce a new prod-
uct, writing the standard press release,
preparation of the technical article deal-
ing with a phase of the company’s exper-
tise, writing and placement of case histo-
ries, arranging press conferences and
plant tours, handling press inquiries,
writing speeches. The course also con-
siders the working relationship that
develops between the PR agency and the
in-house staff of the client in cases
where companies utiize both services.

JW 625 Advanced Medical
Reporting 20::0:3
Writing on medical and biological sub-
jects, with emphasis on interviewing.
Students wili gazher much of the infor-
mation for their writing assignments
from sources mn the field and will prepare
articles for the general press, semi-tech-
nical reports for pharmaceutical houses,
articles for professional magazines and
sales and promotional literature for med-
ical products.

JW 626 Medical Public Relations
2/::0:3

The special considerations, responsibili-
ties and problems faced by public reia-
tions officials at medical research facili-
ties, hospitals, medical schools, founda-
tions and fund-raising organizations and
pharmaceutical companies. Emphasis
on writing medical and pharmaceutical
press releases, brochures, film scripts,
other in-house publications, speeches,
press kits for press briefings. Visits to
medical facilities to talk with public rela-
tion officials and research scientists.

JW 628 Writing Industrial
Advertising Copy 2/:0:3
Covers the objectives of industrial and
technical advertising and how o achieve
them through the three basic ingredients
of the magazine ad: copy, artwork and
layout. Emphasis is on the principles of
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writing effective copy and heads, the
process of media selection for a given ad
{product promotion, institutional), the
preparation of an ad campaign, how ©
set up booths for industrial displays and
exhihits, conducting the direct-mail cam-
paign. the value and preparation of sales
literature and an analysis of business-
publication advertising today. The roles
of the company advertising manager and
the ageney’s account executive and their
interrelationship are delineated.
Completion of a special project and sev-
eral ad-writing assignments will be
required.

JW 630 Basic Technical Report
Writing [ 2:0:3
Fundamentals of technicsl writing.
Emphasis on organization, clarity and
accuracy in writing abstracts, descrip-
tions of processes and mechanisms, defi-
nitions, short technical! correspondence,
trip reports, technical sales letters, tech-
nical information sheets and trouble-
shooting reports. Study of related library
information-retrieval techniques and use
of data banks for background and verifi-
cation of technical information.

JW 632 Writing Technical Manuals

24%:0:3
Intensive practice in preparing industnal
and military technical instructions manu-
als covering all phases of operation and
maintenance of various kinds of equip-
ment. Training in how to write these doc-
uments according to government specifi-
cations. The compilation of technical
information for the manual and its use in
conjunction with extensive graphics and
tabular material (such as troublesheoting
charts} are emphasized in practical writ-
ing situations. Assembling of a parts list
is covered. The writing of military train-
ing manuals is also included.

JW 641 Graphics Workshop

20003
A workshop devoted to the actual pro-
duction of technical graphics—charts,
graphs, newsletters, etc. Prereguisite:
JW 604 or equivalent,

JW 701 Special Project in

Professional Writing 203
Students, working in conjunction with a
faculty member, will pursue a course of
independent study dealing with a special
facet of professional writing. They wiil
be expected to gather the bulk of their
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information firsthand, that is, from per-
sonal contact with their sources, in addi-
tion to conducting the usual fiterature
search. The end result of this project
will be an original, thought-provoking
interpretive report to be submitted to the
department for facuity review and
approval.

JW 702 Special Topics in
Journalism 2/:0:3

This special topics course will be offered
from time to time by faculty members,
visiting scholars and professionals. The
special titles and prerequisites will be
announced prior to registration. May be
repeated for credit.

THE FOLLOWING COURSES
ARE OFFERED
IRREGULARLY IN
RESPONSE TO STUDENT
DEMAND:

Journalism and Technical Writing,
Communications:

HU 111 Basic Repon Writing

HU 114 Libet Law and Ethical Issees in
Journaiism

HU 2% Reponing and Writing for the Wire
Service

HU 136  Writing Annual Reponts

HU 140  Proposal Writing

HU 142 Writing Operation and Maintenance
Manuals

HU 1668  Writing the News for TV and Radio

HU 161 Wniting and Producing
Docuementaries

Literature:

HU 201  Literature of Western Civilization [

HU 202  Literature of Western Civilization II

HU 258  Amencan Thought

HU 272 Contemporary American Poetry

HU 295  Literary Interpretation and Criticism

HU 297  English Language

Philosophy and Comparative

Religion:

HU 345  Advanced Logic

HU 354 Social and Political Philosophy
HU 363  World Religions

HU 364 Philosophy of Religion

HU 385  Science, Technology and Religion

Music and Fine Arts:

HU 389  Anof Asia

German;

ML 111 German ' Foundabon Course
ML 112 German I

ML 113 German ill: Readings in German

Literature Since 1800

ML 114 German ¥

ML 115  Conversation and Composition

ML 121 Scientific German 1

ML 122 Scientific German H

ML 213 German Drama from 1800 to Present
ML 214 Contemporary German Literature
ML 215  Goethe's Fous, Pan i

ML 216 Gocthe's Foosr, Pant (]

ML 217-18 German Thought from Kant (o
Present I, 11

French:
ML 135  Cenversation and Composition

ML 235-36 French Thought from Rabelais to
Zanre LI

ML 237  Contemporary French Literature

ML 238  French Civilization

Russian:

ML 51 Russian I Foundanion Course

ML 152 Russianll

ML 153 Russian [1I: Readiags in i9th-
Century Russian Literature

ML 154  Russian iV

ML 155-56 Contemporary Russian Literature
and Civilization

Spanish:
M. 265-66Culere of Latin Amenca, [, U

Literature in Translation:

ML 311  Currents of Unrest in 20th Century:
German Literature {in English trans-
iation}

ML 312 Currents of Unrest in 20th Century:
French Literature {in English transla-
Hond

ML 313 Currenis of Unrest in 20th Century:
Russian Literature (in English trans-
lation)

ML 31§  The Hebrew Bible

ML 319  The Jewish Hertage

Linguistics:

ML 381 Language and Society

ML 382  Introducton to the Study of
Lapguage

ML 383  Advanced Topics in Study of
Language

Specialized Journalism:

IW 511 Technical Writing and Digitai
Electronics

W 602 Proposal Wniting

W 606 Onal Technical Presentztions

IW 607 Wrihing the News for Radio and TY

JW 620 Finonciat Repening

W 623 Publications Management and
Budgeting

W 624 Wnung Product-Information Copy

W 627 Writing Copy on Pharmaceuticals
and Drugs

W 629 Writing the Markeung Repon

IW 631  Basic Technical Report Witing 11

JW 640 The Video Documentary

English and Humanistic Studies:

HU 521
HU 522

Seminar in Oral English
Seminar in Wrnitten English
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FACULTY

Anne Eisenberg. Professor of Human-
itics and Communications; Head of
Department

B.A.. Bamard College: M AL, University
of lowa: Ph.D.. New York University
Science Writing

Wolhee Choe, Professor of English
B.A.. Adelphi University: M.A., Ph.D.,
City University of New York
Nineteenth-century English Literature,
literary theory, English as a second lan-
guage

Duane DeVries, Assaciate Professor of
Enghsh

B.A., Kalamazoo College; M.A.. Phl),
Michigan State University

Dickens, the nineteenth-century English
novel, expository writing

Sylvia Kasey Marks. Associate
Professor of English

B.A.. M.A.. University of Michigan:
Ph.D., Princeton University
Shakespeare, Samuel Richardson, the
eighteenth-century British novel, public
speaking

Lowell L. Scheiner, Associate Professor
of Humanitics and Communications
B.A.. City College. City University of
New York; M.A., Colunbia University:
M.S., Columbia University {(Graduate
School of Jounalisin)

Technical writing, journalism

Enid Dame. Assistant Professor of
Engtish

B.5., Towson State College: M.AL. The
City College, City University of New
York: Ph.D., Rutgers Untversity
Victorian literature, expository seriting,
creative writing, poetry, American fic-
tion, feminist biblical revisionism

Harold Sjursen. Assistant Professor of
Philosophy and Director. Philosophy and
Technology Studies Center

A.B.. St. Olaf Coltege; M.A., Ph.D.,
Graduate Faculty of Political and Social
Science, New School for Social Re-
search: Additonal Study. University of
Copenhagen

History of Philosophy, Ethics,
Philosophy of Science and Technology

ADJUNCT FACULTY

Michael Arky. Adjunct Instructor of
Speech
B.A.. Brookiyn Cellege

Jodi A. Don. Adjunct Instructor of
Speech

B.A.. SUNY/Binghanuon: M.S., Boston
University

Reva Ehrlich. Adjunct Assistant
Protessor of Speech

B.A.. M.A., Brookiyn Cotlege, City
University of New York: M.A., Queens
College, City University of hew York:
Daoctor of Arts, St John's University

Barbara Feknous. Adjunct Instrucior of
English

B.A. Vassar College: MAL New York
University

Reva T. Field. Adjunct Instructor of
English
B.A. M.A. Adelpht University

Peter Fusco. Adjunct Instructor of
English

B.A., Hunter College. City University of
New York

Daniel Gabriel. Adjunct Assistant
Professor of English

B.A. The City College. City University
of New York: M A The City College,
City University of New York: M. Phil.,
The Graduate School, City University of
New York: Ph.I)., The Graduate School
and University Center, City University
of New York

Suzanne Darrow-Kleinhaus, Adjunct
Instructor of Technical Writing: B.A,
Hofstra University

Linda Lerner. Adjunct Instrucior of
English

B.A., M A Brooklvn College. City
University of New York

Barbara l.ynch, Adjunct [nstructor of
Speech

B.AL State University of New York at
Oneconta: M.A., Teachers College,
Columbia University

Alison Menzie, Adjunct Assisiant
Professor of English
B.A., Ph.D., University of Liverpool

Alan M, Nadler, Adjunct Instructor of
English

B.A. Queens College, City University
ol New York: M.AT., University of
[owa: M.F.A., Columbia University

Cynthia Riley, Adjunct Instructor of
English

B.A.. University of Alabama at Birm-
mpgham: M.F A University of Alabama
at Tuscaloosa

Colleen M. Sandflord,
Assistant Professor of English
B.A., Washburn University; M.A |
Ph.13., University of [llinois

Adjunct

Balram Tulsi. Adjunct Instructor of
English

B.S.E.. University of Guyana; M.Sc,,
Polytechnic University

Patricia Sisson, Adjunct Instructor of
Enplish

B.A.. St. Francis College; M.A.
Fordham University

EMERITUS FACULTY

John G. Cavanna, Professor Emeritus
Ph.D., University of Minncsota

Clifford Oshorne, Professor Emeritus
M.A., University of Denver

Bernard Rechtschaffen, Professor

Emeritus
Ph.I>., New York University
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The Department of Mechanical and
[ndustrial Enginecring offers a program
in industrial engincering masier's ievel,

[ndustrial engineering addresses frow
systerns operate, and s concerned with
the effective and efficient delivery of
guality products and services. The tools
include analyvtic modeling, system simu-
fation. queueing systems, work design,
project planning. facifities design. and
quality management and control.
Courses are available in cach of these
topics. many with course projects suited
to the practice-oriented degree offered at
Polytechnic.

Many students seek a graduate degree
in industrial enginecring after complet-
ing an undergraduate degree in another
engineering discipline.  Because indus-
trial engincers oflen work on muli-disci-
pline teams. students are encouraged to
use their electives to add strength in
some area related to their curcer inter-
ests, such as:

Mechanical engincering
Manufacluring
Operations management
Construction nanagenient

The graduate adviser will work with the
student to develop a svitable program for
ettber full-time or pari-time study, with a
product or service orientation

There are opporlunities in many
diverse arcas. For example, industrial
engineers are called upon to:

* Design guality into products and
processes;

» Apply the principles of total quality
management {TQMx

+ Develop efficient work methods:

« Locate facilities and design plant
layouts:

+ Linprove productivity and
competitivencss;

» Schedule and manage projects;
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+ Use computers to simulate physical
systems and processes;

» Apply their knowledge in manufactur-
ing and service industries, including
finance. health care, logistics, and
construction.

Industrial engincers seek to allocate
Hmited resources in an effective manner.
A unifying theme focusing this body of
knowledge and methods into a coherent
entity 18 the systems point of view. The
search for similarity among concepts,
laws and models of different disciplines,
the emphasis on the adaptation. integra-
tion and exploitation of existing tech-
niques i areas other than their fields of
origin. and. above all. a unique point of
view dealing with relationships rather
than with components — these charac-
terize industrial engincering. Industrial
engineers are thus in a strategic position
to bring about the best integration of
people, materials, machines, time and
money in any endeavor.

These technigues are applied in a very
wide range of organizations. There are
industrial engincers in banks. hospitals,
govermnment, transportation and communi-
cations, construetion, social service, facil-
itics design, manufactuning, warehousing,
and information processing.

Many industrial engincers move from
the analysis and design of productive
systems to the administration of those
systems. While engineering and man-
agement are different fields. both require
the ability 10 make decisions based on
valid information. Industrial engineers
are especially trained w obtain and evai-
uate such information.

REQUIREMENTS FOR THE
MASTER OF SCIENCE
DEGREE

The general Polytechnic requirements
for master of science degree are stated in
this catalog under “Degree Require-
ments.” Detailed requirements for this
degree arc shown below.

Admission to the master of science
program requires a bachelor's degree n
an engineering discipiine from an
accredited institution. with o superior
undergraduale academic record. A stu-
dent not meeting these requirements i
considered for admission on an individ-
ual basis, and may be admitted subject 1o
the completion of appropriate undergrad-
uate courses to remove deficiencies.

Students are cncouraged to seek
waivers for all required courses in which
they can demonstrate competence, so that
they can use their time most cffectively,

The requirements for the MS(IE) arc
identified 11 four groups, plus a compui-
er literacy prerequisite. Courses in
Group B may be waived it equivalent
courses were tuken previously. In such
cases. additional Group D courses may
be taken.

All students must have a Program of
Study {POS) on {ile, which describes the
approved pian of study for the degree.

Prerequisite

Knowledge of programming methodolo-
gy. including exposure to at least one
higher-level language (Fortran, C. or
other). Students without this knowledge
must take CS531 or 8532 or an ¢quiva-
fent course without credit toward the
degree.

Group A: Basic Required Courses
< 9 units

Students must have a knowledge of engi-
necring economy, work design, analytic
modeling, and probabilily and statistics.
Course work in cach of these areas must
be demonstrated. If the prospective stu-
dent lacks the relevant krowledge, it
may be satisfied by the following:

Engineering economy: Auend the
IE300 lectures, sit for a departmental
examination, and undertake a speci-
fied project while registered for 1E930
as par of the Group A requirenment;



Work Design: Take JEG06 (Work
Design and Measurement) or MG616
(Job and Workplace Design), as part
of the Group A requirement;

Analytic modeling: Take at least
TEG27-628 as part of the Group A
requirement, or demonstrate compe-
tence by selecting as Group D elec-
tives at least one of the following:
[E618. [EGS0, MASRIL3, [E68S:

Probability and Stafistics: Take at
least MASST or MAS61-562 as part of
the Group A requirement, or demon-
strate competence by selecting as a
Group D elective at least two advan-
ced relevant courses in the Department
of Mathematics.

In ne case may courses taken as part of
the Group A requirement be used for
more than nine units toward the MS({IE}.

Group B: Required Courses 15 units

B &l Crality Cantred antd Iprovement

I 619 Producrion Plawing and Conrot

I 620 i Progect Planiing and Control) or
MOGRX) f Project Asvessarent e
Managearent)

IE 821 Facility Plunning ond Design

IE 6B Sustems Simdation, with Factory

aid Other Applications

Group C: Majer Electives 9 units
Sclect at least two of the groups shown
below, and take at least one course from
each group. Additional courses from any
eroup may be used as Group D electives.

Group C1

I 788 Muonufocwring Svstems Enginevring

E 8% Computer fntegrated Mannfacturing
Svxtems {CIMS)

I 792 Design for Manfacturabdity

Group C2

I 612 Dwadity Engineering Usiag Robust
Design

MG 635 Intredduction wo TOM

1E 68%  Svstem Refrabrline

Group C3

ME 660  Diserete Time Feedback Controd

ME 6K}  Applied Computational Metheds

Mi 70 Ereite Elements

ME 718 Thermal fssues in Manufuciring
Processes

Group C4

MG BN Profecr Assessment e
Management

MG B25 Construction Adminisiration

MG 826 Constraction Estimates and Cosis

MG B27 Specdficanon and Combraces

Group C5

1t 045  Productiviey Management

MO 67 Performunce Measwremenr aned
Heward Svyremy
MN 618 fntraducing New Methods: Leading

Chinge

Group Cé

MA M3 Liwear Algebra
WA B3 Liwear Programming
1E 680 i Quvwerag Svatems) or MARTS

{ Theory of Greeies)

Group D: Other Approved Electives
<12 units

Select other appropriate courses in con-
sultation with the adviser. Concentra-
tions in areas suited to the student's
career interest arc encouraged, such as
mechanicul enginecring, manufacturing.
operations management, and construc-
tion management. Courses from com-
puter science {such as data bases, or
EDI) or from management (such as new
enterprise and small business manage-
ment) may supplement such a concentra-
tion. Courses such as manufacturing
resource planning {IE776) or industrial
salety engineering {IE775} may also be
used in Group I

CERTIFICATE PROGRAMS

The departinent offers certificate pro-
erams designed {or the professional with
waork experience. A certificate program
requires five courses, which are sclected
in accordance with the needs of the indi-
vidual. Applicants for a centificate pro-
gram must hold a bachelor’s degree. On
completion of the sequence with a B
average or better, the student is issued a
cerificate. Students whao later are adimit-
ted to study for o master’s degree are
usually able w0 apply all certificate cours-
es toward the master's degree.

If a student has taken the equivalent
ol any required courses as an undergrad-
uate, of more than one as a graduate stu-
dent, then substitute courses must be
selected in consultation with the adviser.
Additional information may be obtained
from the departiment.

The certificate programs are shown
below.

Basic Industrial Engineering:

MA 551 Applied Statistics ]

[E 611 Cuality Controf and Improvement
B 62 Foorline Plesimg and Design

[E 682 Svstems Sinnddarion, with Factory

and Ciher Applications

INDUSTRIAL ENGINEERING

IE 606 Work Design and Measuremenr
or
MG 6i6  Job and Workploce Design

Advanced Industrial Engineering:

IE 612 Qualire Engineering Using Robust
Design

IE 619 Production Plaming and Contred

IE 648 Productivity Management OR

MG 617 Performance Measirement and
Revward Svstems

MM 618 Ierroducing New Methods: Leading
Change

IE 620 Progect Planning and Contred

(Ll

MG 820 Progecr Assessment e
Management

Quality Control & Reliability:

MA 551 Applied Statistics §

IE 611 Quality Control and Inprovement

IE 612 Quelity Engineering Using Robust
Llesign

MG 635 fureduciion 1o TOM

[E 685 Svstewn Reliabiline

Production & Inventory Control:

[E  &18  froventery Modely

IE 619 Prodnction Plaaning amd Conrrof

IE 62} Progecr Plamning and Contred

ar

MG 820 Proyeor Assevanent and
Managemernt

(Hus nwo of the following:

B 621 Facility Plivning and Design
{E 788 Manufucturing Systenns Engineering
£ 785 Comyguder hiegrated Manafaciuring

Svstems (CIMS)

JUATE COURSES

IE 606 Work Design and
Measurement 2:1:0:3
Principles and techniques of designing
work methods and work simplification
programs. Theory and techniques of
work measurement, including iime
study, work sampling and standard data
systems. Laboratory sessions in meth-
ods analysis, rating, work aliowances
and tiine study.

IE 611 Quality Control and
Improvement 24:0:0:3
Review of the concepts of the cost of
quality. quality assurance, quality
process control, and total quality man-
agement. Emphasis on process and
product design changes to improve qual-
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ity and on process management and con-
trol. Contrel charts and their use: the
concept of “out of control™; charts based
upon variables and charts based on
attributes. Specifications and tolerances.
Acceptance sampling by lots, mcluding
concepts of producer’s and consumer’s
risks. Course projects required. Pre-
reguisite: MA 562,

IE 612 Quality Engineering Using
Robust Design 2i4:0:0:3

The fundamental principles of robust
design and guality loss pracused by G.
Tenuchi are developed. Design of exper-
iment technigues using orthogonal arrays
are discussed in detail as well as other
methods for product/process improve-
ment. Applications of these procedures
are reviewed including on-line trouble-
shooting methods to assure quality in
manufacturing. Prerequisire: 1E 611
Also listed as MN 612.

IE 618 Inventory Mndels* 2/.:0:0.3

Study of inventory systemns. Determin-
istic and probabilistic modeis. Fixed ver-
sus variable reorder intervals. Dynamic
and multistage models. Statstical fore-
casting of demands and lead 1imes. Con-
trol of dynamic inventory systems with
lead times. Prerequisites: MA 561 and
either IE 627 or MA 813,

IE 619 Production Planning and
Control 2200023

Analytical techniques for designing and
operating  preduction  systems.
Assembly-line balancing, job sequenc-
ing. inventory control. project planning
with PERT and CPM. Applications of
lincar programming algorithms to shop
loading and production scheduling of
single and multiple  products.,
Prerequisite: 1E 627 or MA 813.

IE 620 Project Planning and
Control 2:0:0:3

Network planring technigues for project
management and resource allocation.
Emphasis on PERT. CPM. and proba-
hilistic generalized network. Heuristic
maodels for multi-project scheduling and
resource leveling. Other topics include
nctwork development. computer adapta-
tion. progress reports and project mont-
toring. Prevequisite: knowledge of com-
puter progranuning. Also listed under
MG 810 and CE 828,
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IE 621 Facility Planning and Design®
/(0.3

Development of quantitative maodels for
analysis of facility layout and location
problems. Solutions by both mathemati-
cal optimization and heuristic algo-
rithms. Locations of single and muliple
facilities in existing and ncw tavout
design.  Other topics include computer-
ized layout planning. materials handling
systems, evaluation and improvement of
facility productivily. Prerequisites: [E
606 or permission of instrucior and
either fE 627 or MA 8§13,

IE 627 Operations Rescarch:
Deterministic Medels* 2000003

Development of mathematical models
for solving decision problems of deter-
ministic nature.  Classical optimization,
Lagrange multipliers, linear program-
ming, transportation muethod, network
procedures, games. Dynamie program-
ming. {Not open to students who have
taken IE 327 or equivalent.y Prereqgui-
site: Culeudus.,

IE 628 Operation Research:

Stochastic hModels* 2003

Mathematical models for solving deci-
sion problems of stochastic nature.
Queuing, Markov processes, mventory
models, reliability, probabilistic dynamic
prograimming. 1E 628 and [E 627 consti-
tute standard one-year survey course i
operations rescarch. Prerequisite: MA
561

IE 645 Productivity Management
2i7:0:0:3

tvodern spproaches to productivity inea-
surement. evaluation, planning and
improvement m both manufacturing and
service industries, Participants will
develop productivity models for various
types ot orgunizations. Alse listed
under MG 645.

IE 650 Queuing Systems1 2//4:0:0:3

Development of elements of queuing
and loss theory, Single and multiple
servers, Markovian and non-Markovian
arrival and service time distributions,
various gucoe disciphines.  Applications
to inventory control, maintenance, trans-
portation, communication. Model build-
ing and basic solution technigues
stressed rather than formal theoretical
development. Prervequisite: MA 561,

IE 682 Systern Simulation, with
Factory and Other Applications
205:0:0:3

Modeling and simulation of complex
idustrial, commercial, and service sys-
tems. such as factories and hospitats.
Students develop, run and experiment
with several simulation models using
different software packages, Prerequi-
sites: knowledge of computer program-
ming and MA 561 or eynivalent.

IE 685 System Reliability* 2'/:0:0:3

Structural reliability, redundancy.
bounds on reliability of complex sys-
terns. Repairable systems: Markov mod-
¢ls, maintainability and availability.
Optimization of spare pars inventores,
inspection intervals and replacement
times. Failure models: accumulated
shocks and stress-strength-time,  Mar-
ginal failures, dependent failures. Pre-
reguisite: E1 331 or MA 361 or equiva-
tent.

IE 765 Human Factors in
Engincering Design™ 2:4:0:3
Study of rescarch techniques that yield
inforination important in inan-machine
systems design. Man's learning, prob-
lem-solving, physiological and inforna-
tion processing capactties, performance
under various envirommnental conditions.
Prerequisite: 55 189, or permission of
SHHclor,

IE 775 Industrial Safety
Engineering* 24:0:0:3
Analysis and design of industrial acci-
dent prevennon, control and manage-
ment systems,  Effect of OSHA, Work-
men’s Compensalion and environmental
factors in implementing satety prograns.
Project work involves safety inspection,
detection and control of bazards.

IE 776 Manufacturing Resource
Planning* 207:0:0:3

Quantitative models for analysis of pro-
duction and inventory management sys-
tems. Topics covered include bill of
muaterial structures, time-phased parts
reguirements, shop loading and capacity
constraints, priority planning and con-
trol. and schedule regeneration.
Development of computer-based MRP
systems. Preregquisites: TE 619, or
istractar’s permission, knowledge of
COMPUTEr Programming,



IE 785 Computer Integrated
Manufacturing Systems (CIMS)
200:0:0:3

Introduction to the basic concepts of
manufacturing complex products with
complex processes. This type of manu-
facturing implies a strong use of and
reliance on computer and data process-
ing technologies. All aspects relative 1o
product and process: planning, design,
manufacturing and shipping will be ad-
dressed from a varicty of perspectives.,
Elements of the production systein and
interfaces between these ciements will
be defined. Methods and techniques for
studying, managing. and optimizing
manufacturing and engineering produc-
tivity will be explored. Prerequisite: §§
189, or permisyion of instructor. Also
listed as MN 785

IE 788 Manufacturing Systerns
Engineering 20:0:0:3

Contemporary technigues for product
design and manufacturing. Financials of
the manufacturing firm, quality and reli-
ability, Taguchi’s methods for design of
products and processes, scale-up and
partitioning. design of cxpertments,
characterization of manufacturing flows,
and descriptions of modern manufactur-
ing methods such as JIT/TQC. pull and
synchronized manufacturing. Cultural
factors associated with the introduction
of these new techniques. Financial and
performance metrics are developed for
cach new process. Appiications are
illustrated by case studies of successes
and disasters. Alsn listed as MN 788

1IE 792 Design for Manufacturahility
{DFM) 2003

Concepts and technigues involved in
designing products so that they can be
cconomically manufactured, functionally
sound and of high quality. Technical
guidelines for utlizing several inanufac-
turing processes effectively, managerial
and organizational approaches and case
studies of products that were successful-
ly designed or redesigned for casy manu-
facture. Particular attention is given to
designing for easy assembly, both robot-
ics and manual, and to the effective use

of plastics 1o reduce the cost of manufac-
tured products. Students arc given some
simple projects so that they can experi-
ence the procedure {irst hand. Also list-
ed as MIN 792

IE 911-912 Selected Topicsin IE &
OR L II# edach 2/::0:0:3

Arcas not covered in other courses.
Specific topics vary according to instruc-
lor, who may be a visiting professor.
Topics and prerequisites announced dur-
ing term prior to offering.

IE 930-931 Readings in Industrial
Engineering 1, I1 each 3 units

Individual reading of selected papers and
current literature in specialized area of
study. guided by faculty member.
Prereguisite: approval of adviser,
instructor and departiment head.

1E 997 Thesis for Degree of Master of
Science each 3 units

Original investigation in topic chosen by
student. Confercnces and progress
reports required during work and final
written report required: oral examination
may be requested by department.
Repistration and degree credit beyond
first six units require scparate approval.
Prerequisite: degree status and approval
of supervising professor, adviser and
department head.

FACULTY

William R. McShane, P.E., Professor
of Industrial and System Engineering
Head, Department of Mechanical and
Industrial Engineering: Dircctor,
Transportation Training and Rescarch
Center

B.E.E.. Manhattan College, M.S..
Ph.D., Polytechnic Institute of
Brooklyn: Professional Engineer (N.Y .,
CAL. (Traffic).

Cuictlisy conrol, controls and simula-
tion, engineering economics, laboratory
development,

INDUSTRIAL ENGINEERING

Charles W. Hoover, Jr., Professor of
Manufacturing Engineering

B.E.M.E., Yale University; B.S.E.E.,
Massachusetts {nstitute of Technology:
M.S., Ph.D., Yale University.

Physical Design; manufacturing
processes; electronic device assemnbly.

Charles A. Kelly, Industry Professor of
Manufacturing and Industrial
Engincering

B.S., Syracuse University: M.S.,
University of Detroit

Work methods, design of mamifacturing
systems, computer aided engineering.

Nathan Levine, Industry Professor of
Manufacturing Engineering

B.Sc., Massachusetts Institute of
Technology: M.Sc, University of
Hlinois; Ph.D, University of Ilinois
Quality, robust design. design of exper-
iments. effecting cultural change, and
arganizational transformation

Anthony P. Tzes, Assistant Professor
of Mcchanical Engineering

B.S E.E.. University of Greece,
M.S.E.E.. Ph.D.. Ohio State University
Robarics, adaptive control, computer
integprated manwfacturing, artificial
itelligence, newral networks.

Jerome 1. Barancik, Visiting Research
Professor of Industrial Engineering
B.S. Roosevelt University

M.S. University of Massachusetts at
Lowell

Sc.D. University of Pittsburgh
Information systems. occupational sufe-
tv & heath, engineering & epidemiolog-
ic systems, transportation & svstems
sufety engineering.

Robert E, Hall, Visiting Research
Professor of Industrial Engincering
B.S.E.S., Hofstra University; MS.M.E.,
State University of New York at Stony
Brook.

Thermal hydraulic engineering, risk &
reliability analvsis, nuclear/power engi-
neering. human fuctors.
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EMERITUS FACULTY

Walter Helly, Professor Emeritus
B.A.. Cornell University; M.S.
University of THinois; Ph.D,
Massachusetts Institute of Technology

Joachim J. Weindling, P.E., Professor
Emeritus

B.M.L., City College of Mew York:
M.S.. Ph.D, Columbia University;
Professional Engincer (N.Y., P.A))

John H.K. Kao, Professor Emeritus
E.S., Naticnal Central University
{China); M.5., Eng. 5ci.D., Columbia
University

Ravinder Nanda, Associate Professor
Emeritus

B.Sc., Banaras Hindu University
({India); M.5.. Ph.D., University of
[linois

164



INFORMATION SYSTEMS ENGINEERING

The School of Clectricat Engineering
and Computer Science in conjunction with
New York State’s Center for Advanced
Technolegy in Telecommunications
{CATT) offers a Master of Science degree
program in Information Systems
Engineering.

Polytechnic started this masters degree
program in 1987 with the express purpose
of providing cducation for industry people
faced with the chalienges and opportunities
of integrating computers and comimunica-
tion systems.

The development of the curriculurmn was
sponsored by CATT at the Polytechnic
Untversity which continues to coordinate
the program.

The program’s development was sup-
poried by a private sector advisery board.
The board’s current functions are to

(1}  monitor the effectiveness of the
program,

{ii}  help keep the detailed course syl-
lahi current, and

(111) propose changes in the program
in light of experience.

The philosophy of the program is 1o
provide rigorous education in the compo-
nent disciplines of computers and tele-
communications with emphasis on the
unified ficld of informatzon systems engin-
eering. The focus is the application of the-
orctical insights to practicat problems. The
program combines courses from electrical
engineering, computer science, social sci-
ence and management.

Students are experienced, working pro-
fessionals in telecommunications or com-
puting with two or more years of working
EXpericnot.

Classes meet every other week, all day.
Friday and Saturday. at Polytechnic’s
Westchester Graduate Center in Hawthomne,
New York. DBreakfast, tunch, and coffee
breaks are provided. All classes are video-

taped with the tapes made available for
viewing on campus or at home.

An ali-inclusive fee covers tition and
tees, text books and other educational mate-
rtal, special wiorials and lectures. meals on
class days. and access o video tapes of all
classes and lectures.

ADMISSION
REQUIREMENTS
AND APPLICATION
INFORMATION

Admission to the progran requires a
hachelor's degree trom an accredited insti-
tution with & superior undergraduate aca-
demic record and demonstrated proficiency
in caleulus, probability and a progranuning
language. Furhermore, applicants must
have a minunum of two years work expe-
rience n the field of elecommunications
and/or computing and must have employer
support.

Applications for admission are accepted
throughout the year. but admission is for fall
semesters only. Because eorolliment is lim-
ited, early application is strongly recom-
nended.

DEGREE
REQUIREMENTS

AND CURRICULUM

The generai requirements for Master ol
Science Degree are stated elsewhere in this
catalog.

The curriculum consists of 13 courses
{34 acadenuc umits) which are offered in a
structured progrim over a two-year period.
There are no clective courses in this
Pprograin.

The courses in the curriculum are:
FALL

First Semester

CS 613 Campider Arcltitectre

EL 635 Princepdes of Comtmonications
Nerwarky

CS 076 Muthenuwical Tecligues for
Faferrmaiion Svstens

SPRING

Second Semester

CS 623 Operating Svsieny

El. 735 Communication Networks T
CS a6 Sefmare bngineering
FALL

Third Semester

EEL 736 Conrntications Nemworks i

MG B0 Project Management

CRour Human Fuctoes (n information
Svarems

SPRING

Fourth Semester

CS 630 fnput aned Outpnet Svstems
MG 654 Evonomies of Information Svstems
S 608 Frinciples of Dara Base Sysrems

During the second year of study each siudent
completes an independent, applied research pro-
jectof practical imiportance 1o hister employer.
The purpose of the project is ko give stedents an
GppOtunity to apply and ttegrate the subjecs
tanghit in the progrn by working directly with a
Faculy member,

CS 996 Advanced Progect in Conynaer
Science
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COURSE

DESCRIPTIONS

For course descriptions, refer to the
appropriate other sections of this catalog
{Management, Electrtcal Engineering,
Computer Science).

CS 613 Computer Architecture I
3 wtits

EL 633 Principles of Communication

Networks 3 wnits

CS 676 Mathematical Techniques for
Information Systems Funits

CS 623 Operating Systems [

3 ity
EL 735 Communication Nefworks [
8 606 Software Engineering 1

3 units

EL 736 Communication Networks [

F uniry
MG 820 Project Management

3 units
C§ 907 Human Factors in
Inlormation Systems 3 unlty

C8 630 Input and Qutput Systems
RN

MG 654 Economics of Information

Systems Funits
CS 608 Principles of Database
Systems 3 wnits
CS 996 Advanced Project in
Computer Science 2 wnits
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FACULTY

ADJUNCT FACULTY

Robert R. Boorstyn, Professor of
Electrical Engineering and Computer
Scienee: B.EE.. CCNY; M.S.. Ph.I3.,
Polytechnic Institute of Brooklyn
Telecomnunications

Shivendra Panwar, Associate Professor
of Llectrical Enpineering

T. Tech.. Indian Institute of Technology;

M.S.. Pb.D.. University of Massachusetts
Communication nenvorks.,

Richard Van Slyke, Professor off
Llectrical Engineering and Computer
Science; B.S.. Stanford University:
Ph.D., University of Calitorma at
Berkeley

Compuler COMmnications,
telecormmunications.

INDUSTRY PROFESSORS

Robert J. Flynn, Indusiry Professor of
Computer Science

B.S. {Physics), Manhattan College;
M.S. {Math). Ph.D. (Math). Polytechnic
Institute of Brookiyn

Computer architecture and operating
svsiems.

Barry Jones, Industry Professor of
Electrical Engineering and Computer
Science; B.S., Cooper Union:

M.S., Marist College
Llectromechanicad systems, real-time
COMPHIET SYSIemSs

Nancy J. Needham, Industry Professor
of Management

Academic Director, Telecommunications
and Computing Management program
B.A., Wellesley College: M.B.A.,
[.B.A., Harvard University
fmternational telecommunications and
Jinancial senvices.

Aaron Kershenbaum, Adjunct
Professor of Computer Science

B.S.. M.5.. Palytechnic Institute of
Brooklyn: Ph.3., Polytechnic Institute of
New York; Computer comnumications and
algorithuns,

Charles J. Bontempo, Adjunct Professor
of Computer Science

B.A. M.A. University of Maryland
Distributed Duta Bases

Robert Cahn, Adjunct Professor of
Comnputer Science, 5.B. University of
Chicago. PhD, Yale

Compttter connunications and algorithms.

Mon Song Chen, Adjunct Professor of
Computer Scicnee: B.S., National Taiwan
University: M.S.. University of Washington:
Ph.D.. Polytechnie University

E. Hart Rasmussen. Adjunct Professor
of Management; Director, Management
Programs, Wesichester Center; B.5S.. M.S.,
Technical University of Denmark

Project munagenent.



MANAGEMENT

The Department of Management offers
five graduate degrees:

+ Master of Scicnce in Management

« Master of Science in Organizational
Behavior

+ Master of Science in Operations
Management®

= Mouster of Science in
Telecommunications and Computing
Management®*.

» Master of Science in Management of
Technolopy*

# see separate program listing

THE MASTER OF
SCIENCE PROGRAM

IN MANAGEMENT

The master of science in management
degree (MSM) is recognized, along with
the master of business administration
(MBA}, by the Graduate Management
Admission Council as graduate profes-
sional manapement degrees. Poly-
technic’s MSM is desizned to prepare
working professionals for increasing
responsibitity in management positions.
The program is aimed at developing
competence in planning and decision-
making and in the selection. allocation
and dircetion of human. financial, physi-
cal, technological and organizational
TESOUICES.

These management skiils can be
applied in a broad range of professional
settings both in the private and the public
sector; in labor-intensive and in capital-
intensive industries; in production-ori-
entcd and in service-oriented activities
and in traditional as well as in high-tech-
nology environments.

Polytcchnic’s graduate program in
management takes a pragmatic, results-
oriented approach that emphasizes man-
agement of technology and people, pro-
duction management. and strategie plan-
ning to achieve long term productivity

and profitability. Traditional subjects
such as accounting. economics, (nance,
and marketing are taught, not as special
areas of experise, but as basic tools for
managerial decision-making,

After completing the core courses,
degree candidates build further manager-
ial skalls in their chowe of 5 concentra-
tions:

»  Construction Management

»  Human Resource Management

+ Information Management

+ Quality and Productivity
Management

» Technology Management

The program concludes with a course
mn Business Policy and Strategy which
integrates the functional disciplines stud-
ied throughout the program. Through
case studies the students acquire an
understanding of top management’s per-
spective, how organizaiions set goals,
establish policies, and implement strate-
gies 1o gain competitive advantage.

Polytechnic™s students are working
professionals. including engineers and
scientists with managerial responsibility.
Small classes (averaging 15 or fewer
students) enable the students to receive
close individual attention from the
tacully.

Admission — Criteria for admission
include having a bachelor’s degree with
at teast a B average from an accredited
college or university and demonstrated
evidence of motivation, maturity. and the
ability to bencfit from and contribute to
professional graduate studies. An appli-
cant who does not meet all the criteria
may be adnutted as a non-degree student
with the opportunity subscequently to
become a degree candidate. Satisfuctory
scores on the Graduate Management
Admission Test {GMAT} or an accept-
able equivalent test may be used as sup-
port for admission 1o degree studies.

Degree Requirements — The MSM
requires completion of a minimum of 12
courses, or 36 units, with 2 B average or

better. Students who lack prerequisites
may be required to take up to 4 addition-
al hasic courses, or 12 units. Transfer
credits of 9 units may be granted for
graduate courses taken previously, as
evatuated by an adviser.

THE CURRICULUM

1. Basic and Core Courses. The basic
and core courses provide a management
base upon which studenis can build a
variety of specializations within the
degree progrums. These courses provide
intensive intreductions to the several dis-
ciplines required of professional man-
agers. Students who have taken these
courses elsewhere or previously at
Polytechnic, or who have had equivalent
expericnee, may be excused from them.
However, students arc required to com-
plete a minimum of 36 umts (12 courses)
at the 600 level or above.

The Basic Courses:

MG 5032 Computers in Management
MG 533 Economic Environmens of
Management
MG S Managerial Acconnting

MG 505 Swistical Analvsis

The Core Courses;

MG 6 Management Process

MG 6l Organizationaf Behavior

MG 66 Muenagerial Finanee

MG 607 Muarketing

MG 608 Munagerial Econamicys end the

Loontennic Environment

2. Areas of Concentration. Siudents
imnust choose arcas of concentration.
These may be onc of those listed below
or, with the adviser's approval, a set of
courses designed to meet students’ spe-
cial needs. A minimum of four courses
must be selected in any one area of con-
centration. Courses in all the available
options are shown below.

3. Free Electives. Two praduate courses
may be chosen from those offered by
any programs of Polylechnic with the
adviser’s consent,
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4, Strategic Management (MG 970).
This required integrating course is rec-
oinmended for students’ linal semester.
It includes a project normally in the area
of students’ specialization. In special
cases, MG 997, Thesis for Degree of
Master of Science. may be substituted
for students who wish to produce a
major dissertation in a specialty.

CONCENTRATION COURSE
REQUIREMENTS

Each concentration sequence consists
of a minimum of four courses. Students
who take more than the minimom num-
ber of required courses may count addi-
nonal courses as electives. Substitutions
may be made with an adviser's approval
in any concentration areas.

Construction Management

Select four:

MG 631 Orgunizationt Theory wd Design
MG 664 Management and the Legal Svstem
MG 810 Praject Plamsing and Conired

MG B0 Project Assevoment & Management
MG B2 Comstriwcnon Adminiseration

MG 820 Construcnen Estimares and Costs
MG 827 Spectficanons and Contracts

MG B3y Formudotion ond Analvsis of Public

Weorky
Human Resource Management
Required:

MG 62
MG 633

Human Resouree Monagement
Research Metinds

Electives — Select two:

MG 611 Career Munagemen

MG 613 Labor Relatiom

MG 616 Jab and Workploce Design

MG 617 Performance Mewsnrement and
Rewerrd Svstenns

MG 822 Personnel Pyveholoey

MG 6823 Frafnmng i Organiionomnms

MG 624 Orgeonization Development

MG 623 Semingr in Corcer Managemen?

MG 626 Huwman Resowrce Information
Svsrems

MG 627 Human Resewrces and
Techmdogival Change

MG 631 Orpanization: Theory and Design

Information Management

Select four:

MO 62
MG 626

Hismenr Besonerve Management
Human Resonerce fnformation
Svuterns

Manegement of Fre Informarion
Funciton

Econcnics of Information Systents

MG 650

MG 654
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MG 664 Menagement and the Lesal Svstem

MG 716 Commerciad Data Processing
Suvstems and Design

MG 737 Anadvsiy aod Desion of Management
Infarmation Svstems

MG RIG Project Planming and Conrral

MG R0 Project Assessment & Munagement

CS 603 Design and Analvsis of Alperafuns |

CS 681 Informeiton Privacy and Security

Quality and Productivity
Management

Required:

MG 630
MG 635

Operations 8Manggement
futresliection tor Tonedd Gueatdity
Menagement

Select two:

MG 612 Human Resowrce Munagenent
MG 624 Oreonizaiion Bevelopmend
MG 0y Murageriad Mlanaiing Process
MG ORSE Cost Svstems

MG 68 Steatepic Management of

Produectteny

Technology Management

Required:

MG 865
MG 866

Mempergivey the honeveaiive Prowess
Technedogy, Management and
Policy

Select iwo:

MO 627 Huwman Resenirees goed
Tecthmotagicaf Change

MG 63 Operations Managenent

MG 664 Managemem ondd the Legal System

MG 67 Teehnotogical Forecasting

MG B2 Project Assessment & Monagement

MG 861 Priuties Planaing

MG HO7 Techuotogy Seategs

MG 868 Strerepie Management of

Frondreetiviey

MASTER OF SCIENCE
IN ORGANIZATIONAL

BEHAVIOR

Program — A praduate evening pro-
gram requiring 36 units of course-work
ts offered to students who wish to spe-
cialize in organizationat behavior, a field
concerned with solving human probicms
in modern organizattons.  The program
includes both theoretical and practical
courses relevant o organizaiional behav-
ior and etfective management of people.

Admission — Applicants must mect the
basic admission requirements of the
graduate programs in Management.
Students who have not compleied an
undergradvate course in statistics will be
required to enroll in MG 505, Statistical
Analysis. Those with Tittle or no back-
ground in computers must make up the
deticiency by enrelling in MG 502,
Computers in Management. These
courses are in addition to degree require-
ments.

THE CURRICULUM

1. Required Core Courses - An orga-
nizational behavior base consists of three
core courses upon which the student can
build a specialization within the degree
program. Core courses provide an intro-
duction to several areas basic to organi-
zational behavior. Students whe have
previeusly completed courses in any of
these areas, may be excused from taking
thein by presenting praof of competence
and receiving watvers from the Program
Director. Other courses must then be
substituted with permission of the
Frogrant Director.

The core courses are;

MG 600 Organizarioned Behaviar
MG 631 Organization Theary and Design
MO B3 Research Mothods

2, Areas of Concentration - Students
must choose an area of concentration,
consisting of six courses. These may be
one of three concentrations listed below
or, with adviser’s approval, may consist
of a series of six courses designed to
meet students” special needs.

Courses in each of the three areas of
concentration are shown below:

Management of Change

Required:
MO 624
MG 627

Organization Development
Flumenr resources and Teelnologioa!
Chenge

Select four:

MG 611 Career Managenens

MG 614 Conplict Management

MG 016 Job and Workplace Design

MG 623 Senvinar i Carcer Management
MG 635 Twroduction to Total Qualite

SMunugentent



Human Resource Management

Required:

MG 612
MG 617

Huemicn Kexowre e Monagentent
Performunce Measurement aid
Keward Svstenns

Select four:

MG 61 Caveer Munagemenr
MG 822 Personne! Pyvchology
MG 625 Seminar tn Career Manupement

MG 6826 Humen Resowrce Informaiion
Svsrens
fnsroduction te Toraf Quadiny

Management

MG 635

Training and Development
Required:

MG 623
MG 624

Frafming o CrgamiZations
Chrganization Developimens

Select four:

MG 61 Careor Manapemeni

MG 612 Human Resource Motagement

MG 625 Sestinar in Career Mawagement

MG 627 Human Resanrees and
Fechnedogreat Clange

MG 635 tatreduction o Toted Orality

Mettid gennr

3. Free Electives - Two appropriate
graduate courses may be chosen from
any program at Polytechnic with advis-
er’s consent.

4. Research Projects - MG 634
Applied Research Methods

All students are required to submit an
independent rescarch project. In special
cases, MG 997, a thesis for degree of
master of science. may be substituted for
students who wish to produce a major
rescarch project,

CERTIFICATE

PROGRAMS

The Pepartment of Management
offers several ceruficate programs
designed for professionals with work
experience. Applhicants for certificate
programs must hold bachelor's degrees.
A certificate program requires five
courses, which are selected according to
individual needs. On completion of a
sequence with an average grade of B or
better, students are issuced certificates,
Those who choose to work towards the

master's degree are able 1o apply all
courses taken toward a certiticale, upon
adimission, toward fullillment of a
degree program.  Additional information
iy be obtained from the departmient,

Management Certificate — This pro-
eram is designed to foster professional
and persenal growth through intensive
studies of the latest advances in manage-
ment processes and the newest quantito-
tive wechniques, ranging form manage-
ment information systems to decision
models. Muanagement certificates are
otfered in the Tollowing ficlds:

»  Conxtruction Management

*  Human Resource Management

» Information Management

»  Quahity and Productivity Management
» Operanens Management

* Technology Management

Organizational Behavior Certificate
— This program involves miensive stud-
ies of the latest knowledge and tech-
nigues tor dealing with human problems
in organizations. [ndividualized pro-
grmms make i highly appropriate for
spectalists as well as generalists to
improve and update their knowledge and
skills in areas ranging from training and
developinent to manageinent of change.

UNDERGRADUATE

COURSES

MG 300 Muanagement Process

3:0:0:3
Introductory management course for
endergraduates. Primary focus s the
management process: planning. organiz-
g, stafting, controlling. directing and
decision making.  Attention 15 given (o
the roles of various disciplines within
management as well as (o the tradiional
business functions of marketing,
accounting. finance, produciion, engi-
neering. research and development. Also
listed under 58 270

MG 301 Organizational Behavior
3:0:0:3

Study of human behavior in vrganiza-
tional settings. Emphasis on motivation,

MANAGEMENT

informal and formal group dynamics:
interpersonal relationships; supervision;
fcadership; communication theory: atti-
tude and job satistuction: work-stress;
career development: creativity.  Analy-
ses of organizational behavior problems
by case studies and simulated situations.
Also listed under 88 299

MG 304 Accounting Fundamentals
2:0:0:3
Managerial approaches to problems of
cost determination and analysis. lob
order. process and standard cost systems.
Analysis ol indirect manufacturing
expenses. preparation and analysis of
balance sheets, mncome and anufactur-
ing statements. Relations between
accounting and engincering functions.

MG 305 Foundations of Business
Systems 3:0:0:3

This course provides the student with a
systems peespective on the spectfication,
development, implemnentation, and main-
tenance ol organizational information
technology. Prerequisite MG 300, Also
listed under S8 275,

MG 306 Financial Management
3:0:0:3

This survey course wn financial manage-
ment provides the student with an under-
standing of various financial reports and
instruments. An appreciation will also be
gained [or the use of techniques — such as
financial ratio analysis — for assessing the
firm's overall productivity and healtb,
Financial planning and analysis, and cap-
ital budgeting, will also be freated.

GRADUATE COURSES

MG 502 Computers in Management
2/:0:0:3

Computer litcruey for management prob-
lem-solving, information syslems, com-
puter technology. software and vocabu-
lary. Survey of software, compilers,
interpreters, asseinblers and language
important to managers. Examples and
cases of decision-support systems and
their operation.
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MG 503 Economic Environment of
Management 200003

Central problems of economic society.
supply and demand analyses, structures
of industrial markets, factors of produc-
tion. profits and incentives, national
income accounting, income determing-
tion, business cycles, monetary and
banking systems, governmental influ-
ences on the economy, mternational
trade and finance.

MG 504 Managerial Accounting
2400003

Aspects of sccounting of practical use
the manager. Stress on uaderstanding of
financial stalements rather than on book-
keeping procedures. Internal manage-
ment usage of accounting data: job
orders. process and standard costing;
relations among accounting. cconomic
and tinancial perspectives.

MG S035 Statistical Analysis
2003

Fundamental statistical modets and theiwr
uses 1 decision-making., Emphasis on
alternative technigues, their assumptions
and limitattons. Topics include descrip-
tive statisties: probability-concepts of
probability. probability distributions
both discrete and continuous; sampling
mecthods, estimation. hypothesis testing.
repression and correlation analysis; time
series, chi-square testing,

MG 600 Management Process
204:0:0:3

A basic course on modern management
imethods covering planning, organiza-
tion, control, motivation and leadership.
The course also deals with the role of
information systems and other critical
areas such as ethics, social responsibility
and global management.

MG 601 Organizational Behavior
2003

Integration of behavioral science theo-
ries, concepts. rescarch and techniques
for understanding of hwnan behavior in
organizations. Motivation and job satis-
faction, personality and conflict, group
dynamics. interpersonal relationships.
supervision and leadership, communica-
tion. orgamzation cubiure. structure and
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design, impact of technology. career
devclopment.

MG 606 Managerial Finance
203

Analyses of principles and practices of

the finance function and its application
in organizations. Survey of uses of
financial instruments. sources and uses
of short- and long-term funds, capital
budgceting under certainty and uncerain-
ty: cost of capital and dividend policy:
working capital management. Pre-
requisite: MG S or equivalent.

MG 607 Marketing 2i/:0:0:3
Marketing concepls, processes and insti-
tutions: positioning, segmentation, prod-
uct hife eycles. Integration of marketing
with new product planning. design and
development.  Strategies for technology
based products, services, and processcs.
Market research, consumer behavior,
advertising, promodien and sales. The
special character of industrial and gov-
ernmental markets.  International mar-
kets. Co/Prereguisite: MG 503,

MG 608 Managerial Economics and
the Economic Environment
21023

Microeconomic analysis and the macro-
economic environment for managers.
Economic basis tor managerial decisions
in production, investment ardd technolo-
ey strategy. Economics of the hinn,
business cycles, ecconemic growth, inter-
naticnal trade, Hinancial mshtutions, cur-
rency systems. The economics of inno-
vation and entrepreneurial activity, The
role of technology in cconomic growth
and 1 international competition.
Prerequisite: MG 303,

MG 611 Carcer Management
20/:0:0:3

An cxamination of carcers from the per-
spectives of both management and indi-
viduals. inctuding career stuge models,
organizational entry, carcer pathing,
mid-career crisis, career change, contin-
uing cducation and retraining, profes-
sional obsolescence, career re-entry, job
loss and underemployment. Emphasis on
career assessment exercises tor self eval-
uation Prerequisite: MG 601 or permis-
stene of instructor.

MG 612 Human Resource
Management 2/:0:0:3
Personnel functions are investigated
from the perspectives of individual man-
agers and the total organization. Topics
include work force characteristics.
recruitment and development, perfor-
mnce cvaluation and rewards, eftects of
fegislation and the changing labor torce.
Prerequdsite: MG 601 or permission of
instructor,

MG 613 Labor Relations 2'/4:0:0:3
Policies and philosophics of manage-
ment, organized labor and government
with regard to solution of labor prob-
fems. Evaluation of industrial refations
problems. particularly those of collective
bargaining, emphasizing interrelation-
ships with social, cconomic and legal
trends. Co/Prereguisite: MG 601 or
permissiont of instructor

MG 614 Cunflict Management
24:0:0:3

This course investigates the nature and
meaning of conflict in professional and
technical organizations as weil as soci-
cty. Analysis of the design of contlict
avordance and mitigation program.
Alternative Dispute Resolution modakbi-
ties are presented and demonstrated.
Students design effective programs and
class analysis. Prerequisite: MG 601 or
pernssion of histrucior,

MG 616 Job and Workplace Design
2/:0:0:3

An examination of the interaction among
individual. job design and work environ-
ment characteristics. Topics include
work analysis; task and workspace
design; impact on communication; job
satisfaction; motivation and productivity;
job and work environment redesign;
socto-techmceal design approaches;
emerging role of artificial intelligence.
Prereguisite: MG 601 or pennission of
INStrHctor.

MG 617 Performance Measurement
and Reward Systems 245:0:0:3

An introduction to practical approaches
in the establishment of a performance
appraisal system that includes theoretical



and applied issues. Reasons for imple-
menting a performance appraisal system
in organizations are addressed.  Other
topies mclude coaching, feedback, and
performance evaluatton. The role of
compensation benefits and other rewards
in attracting. retaining and motivating
emplovees. Prerveguisite: MG 601 or
permission of instructor,

MG 622 Personnel Psychology
2000003

Exomination of theory. research and
practice concerning individual difter-
ences relating o orgamizaiional behavior
wilh emnphasis on the personnel selection
process. measurement of predictors, cri-
teria for validation and decision-making
strategies.  Prereguisites: MG 601 and
MG 305 or permission of instrivcror,

MG 623 Training in Organizations
2:0:0:3

The roles of training in organizations.
focusing on department and line man-
agers. Subjects addressed include needs
analysis, preparation of cmployees for
jobs, management development, lratning
program design, evaluation and employ-
ee obsolescence and retrmining. Prevege-
site: MG 601 or permission of instrisctor

MG 624 Organization Development
2000003

Applied theory and rescarch related o
process of managing change in organiza-
tions. Practical application ot group.
intergroup and individual changes.
Planned structural revisions in formal
organizations. Dynamics of organiza-
tonal change processes. Experumental
technigques and seminar approaches
emphasized. Prereguisite: MG 601

MG 625 Seminar in Career
Management 2pn0:3
Examination of the latesl concepts,
research and pructices perlaining 10 pro-
{essional and managerial careers in orga-
nizations. Emphasis is on current issues
and problems in career management.
Expers and resource materials are uti-
lized in examining research findings as
well ax in studying carcer development
and planning praciices and programs
which have been established in organiza-
tions. Prerequisite: MG 601 or permis-
sion of instructor.

MG 626 Human Resource
Information Systeins 2i0:0:0:3
Design. selection. tmplementation,
enhancement and operation of Human
Resource Information Systems (HRIS)
in organizations.  Orgamzational, legal
and political 1ssues as well as hardware,
software, applcations and conimunica-
tions in HRIS. The vses of time-sharing,
personal and minicomputers and main-
frames. Focus on design and use of
HRIS 1o tucilitate objectives of human
resource functions, as well as w support
entire orgamzations,  Also listed under
S5 678,

MG 627 Human Resources and
Technological Change 20000003

Examination of the impact of techaologi-
cal changes on human resources and
their etiective management in manufac-
turing and service organizations. Focuses
on ways to mtroduce change and covers
leadership. education. and training tech-
niques  for  new  environments.
Prerequisite: MG 604 or permission of
strcton,

MG 630 Operations Management
2l 3

Analytical techmques for desivning and
operating production and service sys-
tems, including facility layouts and loca-
tions, capacity planmng, joh scquencing.
inventory controt, and quality control,
Introduciory hnear programming and
other formal methods, Cases and PC
usage.

NG 631 Organization Theory and
Desipn 204:0:0:3

Analysis of theories of large-scale orga-
nizations focusing on their structure and
destgn, Includes characteristics of
burcaucracy. adhocery. suboptimization,
human dvnainics and informal systems,
influcnce and control systems. planned
change. Examination of hoth formal and
intormal organtzations through research
and case studies. Prerequisite: MG 601
wr perntission of structor.

MG 633 Research Methods 24000003
An introduction o theories and tech-

nigues of rescarch methods. Primary
objectives are to provide understanding
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and appreciation of why and how organi-
zational research s cumied out. Survey
of research methods. Rescarch propos-
als are developed. Prevequisite: MG 505
and MG 601 or permission of instructor.

MG 634 Applied Research
Methods 2003
Integration and application of advanced
research technigues utnilized n studies of
organizations.  Students develop and
carry out individual applied rescarch
projects. Prevegisite: MG 633 ar per-
assion of fstructor.

MG 635 Introduction to Total
Quality Management RN R

Total Quality Management (TQM) pro-
poscs that organizations take a holistic
approach to quality. TQM proponents
claim that designing guality into prod-
ucts — rather than simply trying to
“mspect” guality into them - and effec-
trvely organizing and motivating the
workforce are the main Tactors contribut-
ing 10 low praduction costs. and ensuring
a perception of high quality on the par
of the consumer. The effectivencsy of
TQM is examined using articles and case
studies.

MG 650 Managenent of the
Information Function 20:0:003
This course focuses on the corporute
MIS Department and the role of the
Chief [ntormation Otficer. It deals with
such orgamzational and human resource
matters as how the MIS activity itself
should be structured and organized in
different corporate and MIS environ-
ments. [ also covers the operational
aspects of running a MIS activity.

MG 654 Economics of Information
Systems 203

This course focuses on the more detailed
functions of selecting equipment. sys-
tems and software. [t starts with the
development of the RFP and goes on
through the various phases of developing
sclection eriteria, benchmarking, cost
bencfit analyses, service options and
financing options. [t covers computers.
software and telecommunications.
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MG 664 Management and the
Legal System 2/:0:0:3

bmpacts of the tegal system on corporate
strategy, managerial decisions and plan-
ning processes. lssues covered include:
protection of intellectual and technologi-
cal propertics; consumer, contract, com-
merciad faws: employer hability; negli-
gence and risk-management from legal
and corporate viewpoinis, and conslitu-
tional and regulatory aspects of conduct-
ing business.

MG 671 Business and Economic
Forecasting 20:0:0:3

Forecasting for managerial decision and
control.  Statistical vs. judgmental meth-
ods. Smoothing and analyses of trends,
seasonal factors, cycles and random vari-
ations. Econometric forecasting.
Economic indicators and sources of
tnformation.  Applications to the nation-
al economy. industry sales. corporate
profits, financial institutions, govern-
ment expenditures, ete, Prereqguisite: [E
608 or equivalent.

MG 672 Technological Forecasting
2/:0:0:3

Covers the role of technological fore-
casting in strategic planning, including
assessment of internal technologies and
tdentification of external threats.
Presents tools and techniques for antici-
pation and dealing with technelogical
chunge.

MG 700 New Enterprise and Small
Business Management 2/::0:0:3

Characteristics, opportunities. and haz-
ards of new and small business firms
with special attention piven io technolo-
gy. engineering and manufacturing con-
cerns. A variety of operating problems
in different stages of a small company’s
life cycle are considered.  Actual busi-
ness cases involving opportunity-linding
and decision-making are utilized., Pre-
requisite: Advanced Standing.

MG 705 Managerial Planning
Processes 2ih:0:0:3

Introduction to strategic management
and to formal planning as methods for
translating business goals into proce-
dures or acttons. Tactical planning at
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operating levels. Development of fore-
sight and classical methods for gathering
information essential to decision-making
in large-scale organizations. Prerequi-
sites: MG 600 and MG 601,

MG 716 Commercial Data
Processing Systems Design  2//4:0.0:1
The course deals with how to design a
selected application from inception
through analysis, design implementation
and evaluation. [t reviews available tools
and techniques for the various design
phases.

MG 737 Analysis and Design of
Management Information Systemns
2'/:0:0:3

This course focuses on the strategic use
of information systems In business. It
deals with the more plobal issues of how
information technology can effectively
support the strategic plans and mission
of u husiness, including application port-
folio, information architecture. longer
term planning for information systems
and the tntegration of MIS planning with
corporate planning activity. It also cov-
ers the role of new techniques such as
artificial intetligence.

MG 810 Project Planning and
Control 29/:0:0:3

Network planning techniques for project
management and resource allocation.
Emphasis on PERT, LOB. CPM und
probabilistic generalized networks.
Heuristic models for multi-project
scheduling and resource leveling.
Network development, computer adapta-
tion. progress reports and project moni-
toring. Also listed under 1E 620 and
CE 828.

MG 820 Project Assessment
& Management 2'/:0:0:3
Management of technology-based pro-
jects ranging trom individual research
and development to large-scale and com-
plex technological systems. Feasibility
and risk analyses. Project selection and
pertfolio optimization. Functional and
administrative structures, coordination
and scheduling of activities, personncl
planning, negotiations and contracts,
cost estimation, capital budgeting, cost
controls, effective matrix management.
Also listed under CE 820.

MG 825 Construction
Administration 2°/:0:0:3
Management techniques of construction
are discussed in relation to alternate
means of project execution. Organ-
izaticnal structures, management sys-
tems, and controls are cxamined from
the points of view of owners, the con-
structors, and the professional construc-
tion managers. Also listed under CE
825,

MG 826 Construction Estimates
and Costs 20:0:0:3

Techniques tor estimating costs of capi-
tal projects and methods for eftective
cost control during project execution are
taught with emphasis on principles of
good management. Also listed under
CE 826.

MG 827 Specifications and
Contracts 20003
Principles of contract law applied to con-
struction: legal problems in preparing
and administering construction contracts.
Also listed under CE 827.

MG 864 Product Planning 2/:.:0.0:3

Systematic studies of processes followed
by successful companies in creating
commercially viable products from tech-
nology developed by or availabie to
thent. Steps involved up to market entry
arc reviewed sequentially: nitial search:
preliminary evaluation: organizing, cic.
Financial aspects of product develop-
ment. Prereguisites: MG 600 and MG
6067,

MG 865 Managing the Innovative
Process 240003

Managing research, development. and
engineering: and technology transitions.
Planning. controlling, and evaluating
R&D projects. Integrating R&D man-
agement with corporate strategy, new
product development, marketing, pro-
duction, and finance. Technology fore-
casting and applications assessment.
Communication of technical information
within the corporation; corporate acqui-
sition of technical knowledge. FPre-
requisite: MG 600.



MG 866 Management, Technology
and Policy 2/:0:0:3

Technology and the Manager.
Technology as an element of corporate
strategy. Moving into new technologies:
timing and choice. Technological entre-
preneurship; start-up companies; intemal
venturing; diversification strategies.
Strategic alternatives in wncerlain tech-
nological environments. Technology
acquisition through strategic alliances,
Global dimensions of technological mar-
kets. Government roles in directing tech-
nological innovation and development.

MG 867 Technology Strategy
2/:0:0:3

Technology as a strategic variable.
Entreprencurial high-tech stratepies:
from start-up companies ¢ large corpo-
rations. Introducing new technologies:
timing and choice. Strategic alliances.
The changing role of industrial R&D in
technology strategy. Technology strate-
gy for global markets. Japanese and
European comparisons; Legal aspects of
multinational transactions, intellectual
property and technology transfer.

MG 868 Strategic Management
of Productivity 2/:0:003

U.S. productivity relative to that of its
trading partners and competitors in inter-
national trade. Current controversies and
their theoretical and empirical founda-
tions. Efforts to define long-term, strate-
gic roles for productivity in manufactur-
ing and in providing services.
Reassessment of the strategic function of
the management of production.
Prerequisite: Advanced standing.

MG 969 Operations Strategy
2'/:0:0:3

Operations Strategy 1s an advanced top-
ics case oriented course which relates the
firm’s business strategy to its long-term
commitments in terms of the productive
capacity of operations, inventory control,
guality control, product and process
design, and human resources develop-
ment. This is unlike operations manage-
ment courses, which usually focus on
short-term decisions within these areas.

MG 970 Strategic Management
21/:0:0:3

Strategic thinking and practice from the
general management perspective The
formulation and implementation of strat-
egy and strategic planning in the organi-
zation. Strategic portfolios and other
planning systems. The analysis of com-
petition within and industry and of the
elements of value that contribute to com-
petitive advantage. Strategic issues for
international business and multinational
corporations. Prereguisite: Advanced
standing.

MG 975 Selected Topics in
Management 2:000:3
Current topics in various fields analyzed
and discussed. Prerequisites: Advanced
standing and permission of instricior.

MG 976-977 Readings in
Management —r—r=3
Directed individual study of supervised
readings in advanced areas of manage-
ment. Prereguisite: permission of dean.

MG 985 Selected Topicsin
Organizational Behavior 2/4:0:0:3
Discussion and anaiysis of current topics
in organizational behavior. Prereguii-
sites: Advanced standing and permis-
sion of instructor.

MG 986-987 Readings In
Qrganizational Behavior ——=3
Directed individual study or supervised
readings in advanced areas of organiza-
tional behavior. Prerequisite: permis-
sion of dean.

MG 997 Thesis for Degree of
Master of Science ——=:3
Original investigation in topic ehosen by
student. Conferences and progress
reports required during work, and final
written report required at completion;
cral examination may be requested by
department. Registration and degree
eredit beyond first six units require sepa-
rate approval. Prerequisites: degree sta-
tus and approvat of supervising profes-
sor, adviser and department director.

MANAGEMENT

INFREQUENTLY OFFERED
COURSES

MG 619 Employee Scheduling

MG 830 Formulation and Analysis of
Public Works Projects
Also listed under CE 781

MG 850 Caost Systems
Prereguisite. MG 504,

MG 860 Financial Planning, Internal
Reporting and Operation Control
Prerequisites: MG 504 and MG 606.

MG 863 Market Research
Prerequisite: MG 607,

MG 871 Manufacturing Strategies
Alsa listed under MN 622.

FACULTY

Ralph E. Weindling, Head
Management Department. Industry
Professor of Management.

B.S., University of Pennsylvania;
M.B.A., Harvard University

General management, corporate strate-
gy, munagement information systems

A. George Schillinger, Professor of
Management and Program Director,
Management of Technology

B.E.E., City College of New York;
M.5., Eng. Sc.D., Columbia University
General management, technology
managemenf. Cr)rpomfe strafeg_\-'

Nancy Needham, Industry Professor of
Management, Associate Director of
CATT

B.A., Wellesley College; M.B A,
D.B.A., Harvard University
International telecommunications and
Sfinancial services
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MANAGEMENT

Harold ;. Kaulman, Associate
Professor of Management and Program
Director. Organizational Behavior
B.MLE.. Cooper Union; M.LE,, PhD.,
New York University

Career !-‘.’{h’]{!g(_’?-’.’(‘fi‘n’, science and
engineering manpower obsolescence
aitd contining education

Byron David, Assistant Professor and
Program Director, Operations
Management

B.A.. Queens College of CUNY: M.S,
Polytechnic

institute of New York; M.B.A. and
Ph.D., Baruch College. CUNY
Straregy and productivity managemeni

E. Hart Rasmussen, Adjunct Professor;
Program Director, Westchester Graduate
Center: Licensed Professional

Engineer in New York and New lersey:
B.S., M.5. (Chem.Eng.} Polytechnic
University of Denmark

Project inigement, controf sysiems

ADJUNCT FACULTY

Seymour Kaplan, Adjunct Professor
B.S.. Newark College of Engineering:
M8, Ph.D. New York Unmiversity

Kathleen, MacDonald, Adjunct
Professor

B.S., Columbia University: M.A.,
Coluinbia Universily Teachers Collepe;
MBA Golden Gate University; Ed.D.
Columbia Umversity Teachers College

Sylvester Marino, Adjunct Protessor
B.S.. Fordham University; MBA, St
lohn's University; EA.M., Ed.D.,
Columbia University Teachers Coliege

Anthony J. Wiener, Adjuncit Professor
A B 1D, Harvard University

Stanley S. Willing, Adjunct Professor
B.A_MALLEAD, New York University

Michael Cortegiano, Adjunct Associate

Protessor
B.S.. Fairticld University
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Edward Greenbaum, Adjunct
Assoctate Professor

B.S., Amold College; M.A.. New York
University; M.S., Comel University

Donald Harris, Adjunct Associate
Professor

B.A., Ohio Wesleyan University:
M.B.A_, New York University: Ph.D.,
Columbia University

Stanley J. Jacoby, Adjunct Associate
Professor

B.S.. Polytechnic Institute of New York:
M.S.. Columbia University; M.M.S.,
Stevens Institute of Technology
FProfessional Engineer

Joel Joseph, Adjunct Associate
Protessor

B.A., Yale University: J.D.. Hofsira
Law School

Mark Kurman, Adjunct Associale
Professor

B.A., New York University, ML A,
Ph.D., Bowling Green State University

Daniel E. Lupton, Adjunct Associate
Professor

B.A., M.Ed.,, S.TL., Loyola
University: M.A., Indiana State
University; M.B.A., Ph.D, University
of Chicago

Patrick McNelis, Adjunct Associate
Professor

B.E.E., Manhattan Coellege; M.S.EE.,
Polytechnic Institute of New York

Ary Mossiman, Adjunct Associate
Professor

B.S., Pratt Institute; M.S., Long Island
University, M.S.M., Polyteehnic
Institute of New York

Charles W. Monroe, Adjunct Associate
Professor

B.S.. Praut Institute; M.S., Massachusetts
Institute of Technology, C.5¢i.D., New
York University.

Williarn Raichle, Adjunct Associate
Professor

B.S., 5t. Frangis College: M.S.,
Shippensburg State University: Ph.D.,
New York University

Robert Schiffer, Adjunct Associate
Professor
B.S., M.B.A., Adelpht University

Mark B. Sokol, Adjunct Associate
Professor

B.A., Queens College; M.A.. Ph.D.,
University of Maryland, College Park

Arthur R, 8zeglin, Adjunct Associate
Professor

B.S.. M.S.. Polytechnic Institute of
Brooklyn, M.A., Ph.D., Hofstra
University

Kenneth Walden, Adjunct Associate
Professor

B.S., City College of New York; M.S,,
New York Institute of Technology

Traci Berliner, Adjunct Assistant
Professor

B.A., S.UN.Y. at Binghamton: M.S.,
Rensselaer Polytechnic Institute; Ph.D.,
Stevens Institute of Technology

Peter M., Kash, Adjunct Assistant
Professor

B.S., S.U.N.Y. at Binghampton;
M.B.A., Pace University

David Krautheimer, Adjunct Assistant
Professor

B.SE., New York Institute of
Technology: M.S., C.W. Post

Susan Meyer, Adjunct Assistant
Professor

B.A., SUN.Y.at Albany; M.A.,

New York University: Ed.D., Columbia
University



MANAGEMENT OF TECHNOLOGY

The Depaniment of Management of-
fers a Master ot Science executive pro-
pram in the Management of Technology.

Technology-intensive corporations
need a capacity for rapid innovation in
products. services. processes, and strate-
gies. and this distinguishes them from
traditional high volume mass production
oOr service companies of previous
decades. Polytechnic’s new executive
program in technology management is
designed for a wide range of managers
who need to acquire the knowledge and
skills with which 1o compete in world
markets that are increasingly technologi-
cal, rapidly evolving and constantly
changing. The primary goal of the pro-
gram is {0 train managers 1 the new
requirements of innovative organiza-
tions.

The program is well suited for engi-
neers and scientists with ncreasing man-
agerial responsibility in areas such as
research. development, operations, com-
puter science, and engineering.  Most
have already achieved some managerial
responsibtlity. and have reached a point
i their carcers at which formal training
n management has become important
for fulure advancement.

The program, however. is not only
aimed at practicing scientists and engi-
neers. Professionals working in finance,
banking, telecommunications. and other
technological environments will also
find the propram of relevance and value.
Business managers in functional arcas
such as marketing. sales, and finance
who want o obtain a deeper understand-
ing of how their technology-intensive
companies work. in preparation for gen-
eral management positions, would  also
find the Polytechnic program profitable.

The program is given in an execufive
Jormar, that is, classes meet every other
week for two full days. Friday and
Saturday at Polytechnic’s Westchester
Center at Hawthomne, New York. Break-
fast, lunch, and cotfee breaks are provid-
ed. Al classes are videotaped and the
tapes are avalable for viewing on cam-
pus or at home.

An all-inclusive fee for this program
covers tuition and tees, extbooks and
other educational matenals, special tuio-
rials and fectures. meals on class days.
and videotapes ol all classes and fec-
ures.

ADMISSION
REQUIREMENTS AND

APPLICATION
INFORMATION

Admission @ the program requires a
baccalaureate degree from an accredited
institution with & superior undergraduate
record, a minimuem of two years work
experience in the ficld of moanagement
and compauny support.

Applications Tor admission are accept-
ed throughout the year, but admission is
for fall semesters only, as the program s
completely specified for all students.
Becauwse enrollment is limited. early
application is strongly recommended.

DEGREE
REQUIREMENTS AND

CURRICULUM

The gencral requirements tor Master
of Science degrees stated clsewhere in
this catalog apply w this program. The
curriculum consists of 12 courses (36
unitsy which are taken by every student.
There are no elective courses or units in
this prograrn.

The 12 courses which constitute the
program curriculum are:

First Semester
WG 6E Cheganinaniongl Belevior e
Masagement Process in fumovarive
Corporuttons

Meoragertad Acconing and Fingm e
Manmagrge the finevanive Procesy

MR 009
MO RO

Second Semester

MG 610 (haniitative Anulvss for
Munergeriod ecistms

MG 736 Infurralion Svstens and Technotogy
s Munagement

MG 86T Fecfmdogy Srateny

Third Semester
MG RBY  Manutacinring: Productivity,
Techuotugy and Management
Muarketing

Munagerial Ecenonitics and the
Eceenitic Eapcironment

MO a7
MG 608

Fourth Semester

MG K20 Project Assessment and
Moot
MG ST Manageriad fmypdicationns of Current

Devetopments in Science and
Technology

MG 970 Strategic Mangpement

COURSE

DESCRIPTIONS

The following courses are unigue to
this program. For other course descrip-
tions. refer to the "Munagement” section
of this catalog.

MG 603 Orpanizational Behavior and
Muanagement Process in Innovative
Corporations

Introduction 1o issues and concepts in
organizational and adminmsirative behav-
101, with emphasis on continually chang-
ing organizations. Management process-
es for flexible and innovative organiza-
tions. The evolution of lechnology-inten-
sive indusiries and business organiza-
tions. The role of technology in the
growth of the modern firm, Human
resource management and organization
developmen? in technology-intensive
firms.



MANAGEMENT OF TECHNOLOGY

MG 609 Managerial Accounting and
Finance

Elements of accounting and finance of
importance to managers of technology.
Analysis of principles and practices of
the finunce function. Financing methods
for internat and externat ventures and
innovations: capital budgeting: R&D
portiolio analysis. Contrast of strategic
perspectives eimphasizing wnnovaton aod
development with those emphasizing
short-tenn return and investment,

MG 610 Quantitative Analysis for
Managerial Decisions

Application o the muanagement of tech-
nelogy of quantitative and analytical
techniques such as probability, statistical
inference, correlation and regression.
decision theory. forccasting, lincar pro-
gramming. and qucuing models.
Production/operations management tech-
nigques. Cases and problems selected
from real world technology management
expericnce including computer support-
ed decision-making and simulation.

MG 736 Information Systems and
Technology in Management 27/::0:00:3

Defining information needs for the man-
agement of the continually-innovating
firm. Management Information Systeins
for operations. contrel and planning.
Decision support systens, expert sys-
temis and Al MIS requirements tor pro-
duction and office automation. Issues of
hardware and software systems develop-
ment, evaluabion and acquisition.
Problems of lcarning. training, privacy
and securiy.

MG 869 Manufacturing: Productivity,
Technology and Management

Manufacturing technology and organiza-
ttonal structure. Product development
and process change. Managing the learn-
ing curve: conflicts between innovation
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and productivity. Manufacturing as an
¢lement of corporate strategy. Flexible
manufacturing systems. Automation and
information systems. CAD/CAM and
computer integrated manufacturing sys-
tems. Quality control.

MG 870 Managerial Implications of
Current Developments in Science and
Technology

A survey of specific technologies of cur-
rent and emerging importance 10 man-
agers. Assessinents of the state of the art
by experts. Emphasis on analysis of
opportunities for commercial applica-
tions and threats to existing products and
processes. Development of ways of
thinking systemancally about applica-
tions of new technologies and their
implications for new products and indus-
s,

FACULTY

A.George Schillinger. Professor of
Management; Director. Management of
Technology Program

B.E.E.. City Collepe of New York:

M.S.. Eng.8c.D.. Columbia University

Ralph E. Weindling, Head, Manage-
ment Department Industry Professor of
Management

B.S.. University of Pennsylvania;
M.B A., Harvard University

Byron David. Assistant Professor of
Management; Program Director, Opera-
tions Management

B.A., Queens College of CUNY:

M.S5.. Polytechnic Instifuie of New
York: M.B.A_, Ph.ID.. Baruch College

ADJUNCT FACULTY

Bernard Abramson, Adjunct Professor
of Management

B.S.. Cambridge Umiversity;

M.S.. London University

Lawrence D. Burkinshaw, Adjunct
Professor of Management

M.S.. Fordham University, M.B.A..
University of Massachusetts

Seymour Kaplan, Adjunct Professor of
Operations Rescarch and Manapement
Science

B.S., Newark College of Engineering:
M.S., Ph.D.. New York University

E.Hart Rasmusscn, Adjunct Professor
of Management; Director, Management
Programs, Wesichester Graduate Center

B.S.. M.5.. Polytechnic University of
Dennmark

Lowell W, Steele, Adjunct Professor of
Management of Technology

B.A., Darunouth: M.B.A.. Harvard
University: Ph.D., Massachusetis
Institute of Technology

Joseph Schlosser, Adjunct Professor of
Management

B.A.. Notre Damme; M.Ed., University of
Massachusetis; Ph.D.. Wharnton School

Duncan D). Sutphen, Adjunct Professor
of Management
B.A., Princeton University

Anthnny J. Wiener, Adjunct Professor
of Management
A.B., 1D. Harvard University



MANUFACTURING ENGINEERING

Polytechnic has a strong commitment
to manufactunng engineering including
an M.S. program and diverse programs
leading to under graduate concentrations
in manufacturing.

In recent years, much has been writ-
ten and said about the growing inability
to compete of U.S. industry. As markets
have become more global. and manufae-
turing operations have moved off-shore,
many manufaciuring jobs have been lost
m the United States and the trade deticit
grown large. In response. many new
approaches for improving competitive-
ness have been introduced. Centainly, the
most important of these are methods
that-improve competitiveness by im-
proving quality and reducing mveniory
and cycle time. Hence we emphasize
methods such as TQM., JIT/TQC. "pull”™,
and Activity Based Costing. We also
emphasize design for manufacturability,
robust design and the design of experi-
ments lechniques such as those practiced
by Professor G.E.P. Box. In production
we teach CIM and modem methods of
production control such as Goldratt’s
Synchronous Manufacturing. Success 1n
the application of these new methods
depends upon getting acceptance for
their use so we address specifically the
Product Realization Process. how to
introduce new methods and high perfor-
mance ams.

Polytechnic’s comprehensive pro-
pram in manutacturing engineering
focuses this array of new methods
together with new technologies to
address directly the needs of industry. Tt
draws upon Polytechnic™s long term,
well-cstablished strengths in Engineer-
ing, Science, and Manapement. The pro-
gram is interdisciplinary and is designed
for working professionals who have
responsibilities 1n manofacturing and for
those who plan 1o enter manufacturing
afier completing the Masters Prograim.

Because hands-on experience is 50
important we have made arrangements
with local manutacturers for our full-
time students and those of our part-time
students that do not work full time to do

a stx months interaship n nearby mano-
facturing Industry. The M.S. program.
including the six months interpship, can
be completed in one vear.

THE M.S. IN
MANUFACTURING

ENGINEERING

The M.S. in  Manutacturing
Engincering can be taken full-time or
part-time on either the Brooklyn or
Westchester Campusces.

Ph.D. level work 1n manufacturing
can be pursued in the mechanical engt-
neering programs,

Students are drawn from a wide vari-
ety of manufacturing tirms, larpe and
smail. Representative firms include
ARKQ. Standard Motor Products, IBM,
Loral, Medical Labs Awtomation, Guild
Mouiders. Photocireuits Corporation,
and AT&T Beli Labs,

‘The approach embodied in this pro-
gram is intended to:

» Empower the engineer o build from
hottom up.

»  Provide experience in design and pro-
duction in the internship and in pro-
jects.

* Provide hands-on experience in the
use of software for design and
simulation.

Students graduating from this pro-
gram wil} be cquipped with working
knowledge ol advanced methods and
techniques in manutacturing that are in
use throughout the world, They will
have sufficient knowledge and hands-on
experience w enable them to contribute
significantly to productivity improve-
ment and o provide leadership that such
programs reguire. They will be well
positioned e advance their own careers.

UNDERGRADUATE
CONCENTRATION IN
MANUFACTURING

All undergraduate engineering pro-
granmis at Polytechnic are accredited by
ABET. The programs in mechanical
enginecring and electrical engincering
explicitly allow students to use their
etectives to form concentrations in man-
ufacturing.

DESIRABLE
BACKGROUNDS FOR
GRADUATE STUDENTS

Admission to this graduale program
is open o those holding an accredited
engineering degree (BS or BE), and 0
graduates 1 Physics. Chemistry,
Materials Science, and the Biological
Sciences.

[nernational students with equivalent
backgrousds are cligihle to participate in
the program.

REQUIREMENTS FOR
THE M.S.
{MANUFACTURING
ENGINEERING)
DEGREE

the degree program requires 36 CR.
typically made up of cleven courses and
a 3 CR. master’'s report or 10 courses
and 6 CR. muster’s report. Credit may be
eranted tor up to three relevant graduate
level courses (9 CRLy completed clse-
where with a grade of B or betier.
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MANUFACTURING ENGINEERING

Prerequisite Knowledge (Courses or
equivalent knowledge):

Probability and Statistics
{MASG2 or equivaleni)

Engineening Economy
(EE 600 or equivalent)

Computer Literacy
{ME 101 or equivalent)

Up to six credits of praduate courses
in this category of prerequisite knowl-
edge can be counted for degree credit as
electives. although the electives needed
for the student's concentration must also
be satished.

Required:

Core Courses 15 Units

MNOTER Manufuctermig Svateims Engineering

MN RS Comypter Integrated Manufocturing
Svstems

MN 792 flesign for Mamdocturability (FM)

MN 618 frroducing New Methods of Work-
Leacding Change

MN 6i Queairy Comtrof and Improvement

Other Courses 21 units
Studenry are enconraged to organize their efec:
Hves infe Cconcentrations ", Concentrations are
desiented te st the stadent’s coaveer seeds and,
for those whe are working, the needs of the firm.
Cemncentrations are designed by the student
together with o faculty adviser anfor his emplony-
er. Any course i the Polviechnic cartalog thar is
soapproved may he elected as part of @ concen-
frofiem.

Nlustrative Concentrations:;

Product Realization Concentration

MN 911 The Product Realization Process

MXN 912 High Performance Teams

MXN 612 CQuatity Engineering Using Robust
Design

1B 6iY  Produacrion Planning and Controf

MN 794 Physical Design

Neate: MN 98- wud MN 912 are listed in the
coaurse deveripiions as Selecred Tapics in
Manafactunae Engineering 1-11,

Production Conceniration

MN OIT The Produer Realizotion Process

MXN 612 Quulity Engmeering Using Robust
Design

IE 682 Factory Simulation

MN 776 Mannfueteing Resources Planning

{MRP}
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Electronics Devices Concentration

MMN 612 Qualiny Engineering Using Robusy
Besign

MN 802  Thermual Design of Electronics
Svarens for Performanee and
Relrability

NN BO4  Thermud Ivswes in Manufocturing
Processes

MT 707  Thin Film Techrotogy

MT 709 faregrated Circuits (VLSE)
Fabrication Technigues

LABORATORY AND

PROJECT WORK

Students may use the laboratory facil-
ities at Polytechnic in their master’s
report work or in special courses focused
on such tools. Consult the academic
adviser to arrange for a special offering
if needed.

MASTER’S REPORT

The M.S. Repont may be expanded to
6 units by use of MN 997 as an elective.
The M.S. Report is done in an industrial
lab setting whenever possible. Local
industries with plants accessible to both
campuses offer internships in many
types of manufacturing.

Pari-time students may draw upon
their work to provide appropriate mas-
ter’s reparts or theses. Full time students
may also work on theoretical or experi-
mental research projects at Polytechnic.
In all cases, a faculty adviser is assigned.
Oral presentations of the project/thesis
proposal are required at the stan of the
work. A written report and an oral pre-
sentation are required upun completion
of the pruject.

LABORATORY
FACILITIES AT

POLYTECHNIC

The laboratories wused the
Manufacturing Enginecring Program
include a network of PS/2 Model 707,
and a network of RT workstations using
CAEDS:; this equipment was provided as
part of the IBM CIM Alliance. The
physical laboratories include scale CNC
machines, two industrial robots, a con-
trols and robotics laboratory, and
research facilities in flexible structures
and in thermal sciences.

The laboratory and project activitics
associated with Manufacturing include:

Simulation Lahoratory, using such
tools as Promodel, Simfactory, Xcell+,
and other tools Design for Manufactura-
bility Project, using DFM software to
study and evaluate designs, such as vehi-
cle subsystems (& recent project with the
Ford Motor Company),

Process and Work Flow Methods,
including applications of LabView: for
cfficient real time data collection and
closed loop control

GRADUATE COURSES

The courses with MIN designations.
are shown below, followed by a set of
courses from other programs which are
commonly taken by Manufacluring
Engineering students.

MN 611 Quality Control and
Improvement 27:0:0:3

Review of the concepts of the cost of
quality, quality assurance, quality pro-
cess control, and total quality manage-
ment. Emphasis on process and product
design changes to improve quality and
On process management and control
Contred charts and their use: the concept
ot “out of control™; charts based upon
varizbles and chants based on attribuices.
Specifications and tolerances. Accep-
tance sampling by lots, including con-
cepts of producer’s and consumer’s
risks. A course project is required.
Prerequisite: MA 561 Also listed as IE
611.

¥IN 612 Quality Engineering Using
Robust Design 2/4:0:0:3

The fundamental principies of robust
design and quality loss practiced by G,
Taguch: are developed. Design of exper-
iment techniques using onhogonal arrays
arc discussed in detail as well as other
methads for product/process improve-
ment. Applications of these procedures
are reviewed including on-line trouble-
shooting methods to assure quality in
manufacturing. Prerequisite: {1 611
Also listed as IE 612.



MN 618 Introducing New Methods:
Leading Change 2/:0:0:3

New methods of work embodied in new
production paradigms such as JIT/TQC
and “pull”, computer-mediated work, the
end-to-end Product Realization Process
and the changed demands on established
ways of working for both workers and
managers are the focus of this course.
The impact of corporate culture and the
associated human issues are described.

MN 776 Manufacturing Resources
Planning 2/:0:0:3

Quantitative models for analysis of pro-
duction and inveniory management sys-
tems. Topics covered include bill of
materials structures, time-phased parts
requirements. shop loading and capacity,
constraints, priority planning and con-
trol. and schedule regeneration.
Development of computer-based MRP
systems. Also listed as IE 776.

MN 785 Computer Integrated
Manufacturing Systems {CIMS)
20/:0:0:3

The basic concepts of manufacturing
complex products with complex process-
es relying heavily on computer and data
processing technologies are introduced.
All aspects relative to products and
processes - planning, design, manufac-
turing, shipping - are addressed from a
variety of perspectives. Techniques for
managing and optimizing manufacturing
productivity are explored. Also listed as
IE 785.

MN 788 Manuflacturing Systems
Engineering 2/:0:0:3

Topics concentrate on contemporary
techniques for produet design and manu-
facture including financiais of the manu-
facturing firm, quality, reliability,
Taguchi methods of product and process
design, scale-up and partitioning, pro-
duction flows. modern manufacturing
methods such as JIT/TQC, pult and syn-
chronized manufacturing. Cuitural fac-
tors are also discussed Also listed as 1IE
788.

MN 792 Design for
Manvufacturability (DFV)  2V/::0:0:3
Concepts and techniques for the eco-

MANUFACTURING ENGINEERING

nomic, functionally sound and high
quality product design for manufacture
are introduced. Emphasis is placed on
designing for easy assembly, both robot-
ic and manual, and to the effective use of
plastics for manufacturing cost reduc-
tion. Managerial and organizational
approaches and case studies of success-
ful designs are reviewed. Also listed as
IE 792.

MN 794 Physical Design of
Products 2:0:0: 3
Physical Design prepares students to
make compoenent and assembly charac-
teristic decisions using the traditional
analytical tools such as kinematic, kinet-
ic. static and cyclic stress/strain analyses.
Specific components such as cams, gears
and threaded details are used for exam-
ples. Case studies of actual design activi-
ties are presented. The students do a
group design project in their field of
interest utilizing several of the elements
of design and analysis

MN 798 Electronic Data Interchange
{EDI) 2t4:0:0:3

The impact of EDI on business functions
and the accompanying management and
technical issues are reviewed. Also
reviewed are standards, structures and
technical aspects for networking and
communications and measures of EDI
costs and benefits. Case studies of key
EDI application areas are given.

MN 802 Thermal Design of
Electronics Systems for Performance
and Reliability 202:0:0:3

Thermal modeling and simulation of
electronic equipment and systems,
foreed and natural air cooling, cooling
with water and other liquids, cryogenic
cooling, use of cooling correlations,
approximate numerical formulations, fan
characteristics, fan and disc acoustic
noise, chip thermal profiles, thermal
influence on the reliability of semicon-
ductor circuits. Also listed as ME 717,

MN 804 Thermal Issues in
Manufacturing Processes  2/4:0:0:3
Thermal modeling and simulation of
manufacturing and materials processing,
thermally driven processes, dip coating,

thin films, soldering, laser welding and
cutting, heat removal from processes
generating parasitic heat, thcrmal man-
agement of machining. Also listed as
ME 718.

MN 911-912 Selected Topics in
Manufacturing Engineering I-11
I units

Areas not covered in other courses.
Specific topics vary according to the
instructor, who may be a visiting profes-
sor. Topics and prerequisites will be
announced during the term prior to the
offering.

MN 930-931 Readingsin
Manufacturing Engineering I-11
3 units

Individual reading of selected papers and
current literature in specialized area of
study, guided by faculty member. The
topic must be beyond the scope of regu-
tarly offered courses. The topic must be
agreed upon by the student and adviser
prior to registration. A written report on
the topic 1s required. Prerequisite:
appraval af adviser, instructor, and
department head.

VN 996 M.S. Report I 3 units
Independent project demonstrating pro-
fessional maturity and graduate-level
knowiedge completed under guidance of
departmental adviser. Experimental
work, software development, extensive
analysis arc commonly expected.
Report inust include results in one or
more of these areas and a critical analy-
sis and interpretation of pertinent litera-
ture and should represent worthwhile
contribution to the field. Written report
{unbound) is requireed.
MN 997 M.S. Repori 11 3 units
With the approval of the graduate advis-
er. some students may undertake a six
credit MS report. This should be
planned in advance, during the registra-
tion for MN996. In such cases, MN997
is used for the second half of the regis-
tration. A grade of “57 or “U" is award-
ed in MN996 in these cases, and the let-
ter grade given in MN997 applies to all
six units. Prerequisite: Adviser’s
approval,
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1E 619 Production Planning and
Control 2/:0:0:3

Analyticitl technigues for designing and
operating  production  systcms.
Assembly-line balancing. job sequenc-
ing. inventory control, project planning
with PERT and CPW. Applications of
lincar programming algorithins to shop
loading and production schaduling of
single and multiple products..

IE 620 Project Planning and
Control 20::0:0:3

Network-planning technigues for project
management and resource allocation.
Emphasis on PERT. CPM and other
probahilistic generalized networks.
Heuristic models for molti-project
scheduling and resource feveling. Other
topics include network development,
computer adaptation. project reports and
project monitoring, Prerequisite: knowd-
edge of computer programming.

IE 621 Facility Planning
and Design 2:/::0:0:3
Development of gualitative models {or
analysis of facility layout and location
problems. Solutions by hoth mathemati-
cal optimization and heuristic algo-
rithms. [ocation of single and multiple
tacilities in existing and new layout
design. Other topics include  computer-
ized layout planning. maierials handling
systems, evaluation and improvement of
facility productivity.

JE 682 Systems Simulation with
Factory and other Applications
240103

Modeling and simulation of complex
industrial, commercial and service sys-
tems, such as factories and bospitals.
Students develop, run, and experiment
with several simulation models using
different software packages.
Prerequisite: knowledge of computer
programming.
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OTHER GRADUATE
COURSES RELATED

TO MANUFACTURING

The manufacturing engineering orienta-
ton of several engineering programs is
described in this section.

MECHANICAL
ENGINEERING

Mechanical Engineering is, by ity
nature, involved in the design and imple-
mentation of man-made systems -
machines. vehicles, tools, spacecraft and
reactor vessels. It logically extends to
the mnanufacturing of these systems.

At Polytechnic, mechanical engineer-
ing undergraduates have a strong back-
ground in manufacturing through such
COUrsCs a87

» Finte Liement Analysis

» Thermal Design

» Synthesis of Mechanical Systems

»  Analysis/Design of Machine
Elements

» Computer Graphics in CAD

Appropriate focus in manufacturing
can also be provided at the graduate
Ievel by course selection and by theses
and dissertation work.

CHEMICAL ENGINEERING

Chemical enpineers are involved in
the manufacture of a wide variety of
materials ranging from semiconductors
and pilastics to pharmaceuticals and
chemicals. Chemical engineering cours-
es which could relate to manufacturing
include the following:

= Fundamentals of Biochemical
Engincering

» Chemical Processes

+ Kinematics | and I

+ Polymer Processing

+ Environmental Engineering

METALLURGY AND
MATERIALS SCIENCE

The Department of Metallurgy and
Materials Science is the operation most
directly concerned with the inaterials and

techniques of manufacturing. It has the
most significant interest in such special
programs as electronic materials fabrica-
tion.

Existing courses of direct relevance to
manufacturing melude:

= Mechanical Metallurgy

+ Fabrication Technology

+ Process Metallurgy

+ Metallurgical Failure Analysis

+ Ceramic Refractory Materials

» Materials Selection

« Welding Melallurgy

* Powder Metallurgy

+ Mechanical Behavior of Materials
» Engineering Materials

Courses in semiconductor technology
are also cross-listed with electrical engi-
neering.

ELECTRICAL ENGINEERING
AND COMPUTER SCIENCE

The manufacturing aspects of EE/CS
have to do with the control, communica-
ticns, and computer applications of the
manufacturing process. A wide range of
COUTSEs in computer systems, signal pro-
cessing, systemns theory, control theory,
computer graphics, artilicial intelligence,
data base systems, distributed process-
ing, VLSI design, and software reliabili-
ty are thus directly relevant.

The following courses illustrate the
subjects available:

= Semiconductor Technology

= Systemns Reliability

+ VLSI Systems Design and
Fabrication

+ Computer Architecture

+ Software Design and Engineering

+ Data-base Management Systems

+ Microprocessors

+ Data Communications Networks

+ Computer Graphics and Image
Processing

+ Interactive Computer Graphics

« Arilicial Intelligence

« Pattern Recognition

These encompass both graduate and
undergraduate offerings.



FACULTY

All of the faculty for the Polytechnic
M.S. Program in Manufacturing
Engineering have extensive, current
experience in indusiry. Each faculty
member brings to the progranm some
unique background and experience
applicable 1o the course of study. For
example, Prof. Hoover was tormerly
Exccutive Dircctor of Interconnection
Technology and Power Systems at
AT&T-Bell Labs. Professor Levine was
at AT&T-Bell Labs where he was
Director of the Transmission Systems
Engineermg and was alse Director of the
Belt Labs Education Center. He has
extensive experienee in effecting culiural
change and guding organizational tran-
sition,

Charles W, Hoover, Jr.. lodusiry
Professor and Dhrector of the
Manufacturing Engineering Program.
B.E.. Yale University; B.S., MIT, M.S.
and Ph.D., Yale

Manufucturing systems engineering and
pPhysical design.

Nathan Levine, Professor of
Manufacturing and industrial Engincer-
ing. B.S.. M.LT.: M.5.. UL of Nhineis:
Ph.D.. U of Ilinots

Qualiry control and improvement, guali-
iy engineering using robust deston.

Charles A. Kelly,
Manufacturing  and
Engineering.

B.S.. Syracuse University:

M.5.. University of Detroit

Work methods, design of manufacniring
systems, comipuier dided enginecring

Professor of
Industrial

George C. Vradis, Assistant Professor
of Mechanical Engineering.

Dipl. ME Nationa} Technical University
{Greece}; M.S., Ph.D. Polytechnic
University.

Fluid/thermal swudies, unsteady flows,
enerpy transfer.

MANUFACTURING ENGINEERING

Sunil Kumar, Assistant Professor of
Mechanical Engineering

B. Tech.. Indian Institute of Technotogy,
M.A.. M.S., State University of New
York. Ph.ID., University of California at
Berkeley. Thenmal management of mean-
ufacturing svstems,

3. Karim Moallemi, Assistant
Professor ol Mechanical Engineering
B.S.M.E.. Pahlavi University (Iran);
MUSME, PR Purdue University.,
Thermal anafvsis and desien, thermuol
testing and evaluation and thermal
aspects of materials processing and
AEUfUCTIPINgG Systems.

Anthony Tzes, Assistant Protessor of
Mechanical Engincering.
B.S M, University of Patras (Greece):
M.S., PR3, Ohio State.
Robotics, aitomation and expert courrol,

Terance Kinsky. Instructor of
Mechanical Engineering.

B.S.MLE.. University of Maryviand
Engineering graphics, compuiter aided
enginecring, manufucturing applica-
Hons.

ADJUNCT FACULTY

James G, Bralla, Adjunct Professor.
P.E.; B.S.M.E.. Princeton University:
M.S.. Polytechnic University

Design for manufacturabilioy and man-
Jucniring processes.

Ricbard Bellingbam, Adjunct
Professor. B.A. Western Michigan: MLA,
Western Michigan: Ed. DD, Western
Michigan.

Development of high perfornaice
fedis,

David Friedman, Adjunct Professor
B.S., Johns Hopkins: M.S., Ph.D.,

Georgia Tech.

Daniel T. Koenig, Adjunct Professoer.
B.5. U.S. Coast Guard Academy. M.S,
Union College.

Compuier integraied svsiems.

Cal Olfrogge, Adjunct Professor.

B.A.. University of California at Los
Angeles: M.AL Stanford; Ph.DD., New
York University.

Cheange manugentent, work design, per-
sonnel research, retraining and resource
baluncing.

Subramani Rajaram, Adjunct
Professor. B.E.. Bangalore University
(Indiay: M.A Sc.. University of Waterloo
(Canada): Ph.D.. State University of
New York of Buffalo,

Heat trunsfer and thermal design.

Duncan D. Sutphen, Adjunct Professor
B.A.. Princeton.  Formerly Vice
President, Operations, Dresser Pump
Diviston of Worthington Corporation.
Muanufuctiring operctions and manufoe-
fring strategies.

Jobhn Thomas, Adjunct Associate
Professor, B AL, University of Michigan;
M.B AL University of Rochester.
Production control and manufuctwring
resources planning

&

John Zuk, Adjunct Leciurer.

B.5.. Union College: M.S.. Polvtechnic
Universily.

Modeling of mamifacturing systems,
computer sinudation and robatics.

Michael Greenstein, Adjunct Assistant
Frolessor. B.S., CONY; M.B.A., L. of
Loutsville.

Design for manufacturabiliny.,

Steven Bernstein, Adjuncl Assistant
Professor. M.5.. U. of Michigan: B.S.,
Fairleigh Dickinson.

Physical design,

Reuven Shapira, Adjunct Associate
Professor.

B.S.. Technion Institute of Technology:
M.5., University of TelAviv, Israel.
Production Planning and Contrel,
1SOYO00, Quality Driven Process
Manugement
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MATERIALS SCIENCE AND ENGINEERING

Materials scientists are specialists in
the most effective uwtihzation of metals,
altoys, ceramics, sennconductors, com-
posites, plastics and polymers. Their
expertise is vital to the solution of prob-
lems arising from the intensive quest for
superior materials in our rapidly advane-
ing technological age.

Challenges remain for imaginative
individuals to probe, understand, pro-
cess, fabricate and use eftectively metal-
lic materials, semiconductors and comn-
posites in ficlds ranging from clectronic
devices and integrated circuits (0 new
encrgy production processes and aero-
space applications.

SCIENCE

It 15 estimated that nearly 40% of all
engineering RESEARCH is in the area
of materials science, which 15 defmed as
the study of the interrelation among
atomic structure. crystal structure, nicro-
structure and properties of materials. The
fundamental principles. which involve
basic physics and chemistry, are uni-
versally applied to metals. ceramics.
polymers, semiconductors. nano materi-
als, intermetallic compounds and com-
posites. With this understanding it is
possible to “tailor make™ materials
requiring specific propenies for parlicu-
lar applications.

MATERIALS

ENGINEERING

Traditionally, the study of structure-
propenty relationships was the specialty
of the physical metallurgist. As a resull
of this history there exists a strong
emphasis in metals 10 the materials sci-
ence curriculum and a student may clect
to pursue a major in this discipline.

Engincering applications of metallic
materials direetly reflect on the electron-
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w. aerospace, energy and chemical pro-
duction and transportation industries.
Metallurgical engineers play vital roles
in materials selection and process opti-
mization. They have thorough knowl-
edge of existing metallic materials, their
properties and limitations. Borrowing
fundamental knowledge from physical
metallurgy. they constantly search for
new and hetter materials to improve
processes and products.

Some areas in which metalfurgical
engineers work are prevention of corre-
sion and cnvironmentat degradation,
welding processes for alloys and com-
posites. failure analysis, product reliabil-
ity and satety, quatity control, materials
characterization and alloy development.

Furthermore. metallurgists may work
in research and development, plant oper-
ations or do consulting. Metallurgists are
instrumental 1n contributing to progress
in medical prosthetics, dental materials,
eavironmental protection. clectronic
devices and materials. superconducting
materials, thermoelectric materials and
advanced aerospace materials 10 name
samc i[TlpOl‘lEll'il Wrcas,

DEGREES OFFERED

The Deparument of Materials Science
and Lngincering prepares students for
the degrees of Master of Science in
materials science or materials engineer-
ing. and the degree of Doctor of
Philosophy in materials science. The
M.5. and Ph.D. degrees are offered at the
Brooklyn Campus and the M.S. degrees
are offered at the Wesichester Campus.

Both fundamental and applied
rescarch are carried out within the
Department. Excellent facilities are
available for work in e¢lectron
microscopy., surface analysis, deforma-
tion and fracture and other ficlds.
Fundamental research 1s carried out on
alloy hardening, detormation and frac-
wure, phase transformations, thermome-
chanical working. microstructures and

properties, failure analysis, intermetallic
compounds and composites, surface
analysis, ferroelectiric thin films and
rapid solidification. In applied rescarch,
the Departmient is invelved in studies of
materials for acrospace. electronics. and
energy reiated applications.

DEGREE(S)

REQUIREME

Fuli-time graduate students enrolled
in the master’s program will generally be
required to do a master's thesis, Part-
time students will be required to com-
plete a master's project. Under special
circumstances students may take courses
and pass an oral examination in lew of a
thesis or project.

A minimum of 36 units of required and
clective courses and thesis or project is
necessary for the M.S. degrec.

M.S. Materials Engineering Required
Course Work:
Take 9 units from:

MT &) Striecture-Property

Relationships 3
MT &i)  Thermodyramics of Metats

cnied Altovy R
MT 626G Plaste Deformanion & Fracture 3
MT 630 Theorv of Metals 1
MT 64} Reactions in solids 3
MT 650 Advanced Engineermg

Metatturey 3
Project or Thesis*
MT 99 Prajecr far M5 3-6

oF
M1 997 Thesis for MLS. 9.42
Elective Course Work:
9-24 wnits chosen from the Department
vowrses listed m the Catalog. w23



Engineering or Science Electives:

With qefviser's approval mav be chosen from
etmienrg Lstiversity courses offered: .6
Tl 16

&S, Materials Science

Enroliiment in the prozram is open w stodenis
with undergraduate deprees i engingering of the
physical seiences, Depending on the undereradu-
aie hackground, two S0 level courses may be
required o sansly principal prerequisite regquine-
RS,

M 515
MT 540

Potvmer Orpanie Chenusery
Survey of Metafiuriread Prineiples

{'Fhese courses iy natb carry credit lowards
degrees)

MT 600 Strwinre Property

Refasiensfips 3
MT 630 Regctions fu Sedicds 1
M 660 Ceromic Technology ki
CM 770 dmvoduceery Polvinerie

Chiemisiey ki

Project or Thesis*®

MT 9986 Heport Project fir M8 1-6
or
M W97 Thesis for WS [T s

Elective Course Work:

Wil aelviver's approvad coueses may De clesen
froum phre Caretloy comed aphers i areas refaied fo
materads sotence, eogl phvades, chesstey amd
profviners. §2-24
Forietd kit

FPurt-time stndenss ke Progeer,

REQUIREMENTS FOR THE
DEGREE OF
DOCTOR OF PHILOSOPHY

Requirements for doctor’s degree
conform to regulations in Depree
Reguirements, Special doctoral require-
ments  are  available  {from  the
Deparimenial Administrative Assistant
in the publication, Guide for Doctoral
Swudents in Metaliurgy or Materials
Scienee,

A typical progrunt consists of a mini-
mumm of 24 units of research for the doe-
toral dissertation and sutficient units of
graduate course work for a total of 90
units required hy Polytechnic, A mini-
munt of 48 units of graduate course
work beyond the bachelor™s degrec is
normally required by the Depastinent.

MATERIALS SCIENCE AND ENGINEERING

Courses include major congcentration in
materials seience of 36 wiits and minor
concentrations of 12 units in related
areas of physics, chemistry, mathemat-
ics, miechanical engineering, ele.
Students are also required to pass a
series of oral qualiying exantinations,
truchitionally taken within the first two
years of study and, in addition. after the
thesis is completed. it must be defended.

INTERDEPARTMENTAL
COURSES

MT 305 Mechanical Properties of
Materials d.0:3

Structure-property relationships of engi-
neertng materials, Testing methods and
mterpretation of tests, mechanical prop-
erties of muatenials. Engineenng proper-
hies of ferrous and non-ferrous alloys and
non-metallic materials including poly-
mers, ceramics and composites. Strong
emphasis is placed on engineertng appli-
cations and case hustorics of product and
component failures.

MT 306 Nature and Properties of
Structural Materials 2:3:3

Physical and echanical properties of
concrete, metals, plasties, composiies
and asphaltic matenals related to strue-
turcs. Expernmental investigation of
mechanical properties of selected strue-
tural materials and physical properties of
cement and concrete mixes.  Introduc-
tion to polymerie materialy including
geosynthetics. Jointly developed and
taught by Civil & Environmental
Engineering and the Metallturgy &
Materials Science Departnients. Also
listed under CE 306.

MT 340 Manufacturing Processes
3413

Mechanical behavior of  metals,
Properties of materials relating to fabri-
cation methods. Metal cutting mechan-
ics. cutiing fluids. thermal and vibra-
tional  aspects of  machining.
Machinability criteria. Deformation pro-
cessing, hot and cold, mechanics of
deformation. Unconventional process-
ing: EDM and ECM. Nunwrical conirol.
Metrology. Prerequisite: MT 305 Also
listed under IE 340.

MT 375 Semiconductor Technology
2003

Principal technigues involved in design
and fabricatton of seaviconductor devices
ad integrated circuits, ncluding materi-
al preparation, junction forming. circutil
integration, packing.  Also listed under
EE 119.

MT 399 Senior Honors Work in
MetaHurgical Engineering
credit to be arranged

Independent work undentaken by quali-
fied honors students in metallurgical
engineering. Course materials arranged
hy faculty stcering committee.

MT 4200 Engineerinp Materials
3:0k3

Structures, properties and uses of poly-
mers and metals as engincering materi-
als. Crystal structures, defects. heat
treatments, corrosion and s prevention,
Manufucture and processing ol poly-
mers. Mechanical behavior of polyviners
and their thermal and electrical proper-
tes. Prerequisites: CM 161, CM 162,
CM [23 and CM {24, Also listed under
CH 371.

GRADUATE COURSES

MT 540 Survey of Metallurgical
Principles /003

Crystals structures, alloving, phase dia-
grams. diffusion phenomena, mechanical
deformation of metals and alloys, reerys-
tallization, age hardening. Preveqguisite:
FHSTFHCHT 'S COnsent.

MT 600 Structure-Property
Relationships in Materials 2003
Dependence of properties. e.g., mechani-
cul and clectrical, on structure of materi-
abs. Crystalline vs. amorphous structure,
occurrence and role of defects. Bonding
and structure. Anisotropy of propertics
related o crystal symimetry, Polyerystal
vi. single erystal vs, textured polyerys-
tals, Preveguisite: MT 410 or equivalent.
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MT 601-602 Special Topics in
Structure-Property Relationships,
LII 204:0:3

Advanced or specialized topics in struc-
ture-property relationships in materials
presented at irregular intervals.
Prerequisite: MT 600.

MT 603 Introduction to Electron
Microscopy 1 2Y:0:3

Reselving power. Lens aberrations.,
Properties of magnetic lenses. Designs
of Transmission and Scanning Electron
Microscopes, their applications and limi-
tations. Real and Reciprocal lattices.
Scattering of fast electrons by atoms.
Theories of electron diffraction. Bragg
Law. Ewald sphere construction.

MT 604 Introduction to Electron
Microscopy Il 2:2:3

Image formations, Fresnei half period
zones. Kinematical theory of image for-
mation. Column approximation. Images
of perfect and mmpertect crystals, stack-
ing faults. dislocations, precipitates.
Amplitude phase diagram and its
applications. Breakdown of Kinermatical
theory. [ntroduction to dynamical theory
of image formation. Specimen prepara-
tion techniques: thin foil, replicas. Uses
of the Scanning and Transmission
Electron Microscopes.

MT 610 Thermodynamics of Melals
and Alloys 2/::0:3

Fundamentais of classical and statistical
thermodynarics with emphases on solid
states, phenomenology of metaliic sur-
faces, phase equilibria in multicompo-
nent metallic systems. calculations of
phase diagrams, thermodynamics of lat-
tice defects and substructure.
Prereguisite: MT 405.

MT 611-612 Special Topics in
Thermodynamics and Statistical
Mechanics of Metals, I, 11

each 2'/::0:3

Advanced or specialized topics in ther-

modynamics and statistical mechanics of
metals. Prerequisite: MT 610,
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MT 620 Plastic Deformation and
Fracture 2':0:3

Classical concepts of slip related to dis-
iocation theories of stress-strain behavior
of single erystals. Mechanical twinning
and its relationship to crystal structure.
Theories of yielding, brittle and ductile
fracture in polycrystalline materials.
Prerequisite: MT 406.

MT 621-622 Special Topics in
Delormation and Fracture I, I1
2'/:0:3

Advanced or specialized topics in defor-
ntation and fracture. Prerequisite: MT
620.

MT 630 Theory of Metals
20:0:3

Quantum theory as applied to metals and
alloys, theories of thermal properties of
metals, theory of alloy phases, theories
of electrical conductivity and magnetic
properties of metals, influences of struc-
tural imperfections on properties of met-
als and alloys. Prerequisite: MT 410 or
equivalent.

MT 631-632 Special Topics in theory
of Metals I, II

Advanced or specialized topics in elec-
tronic  properties of aterials.
Prerequisite: MT 630

MT 640 Reaction in Solids
each 2/-:0:3

Mechanism and kinetics of diffusion-
controlled and diffusionless phase trans-
formations in solid metallic systems; dif-
fusion in multiphase, muiticomponent
metallic systems; theories of precipita-
tion, of grain boundary migration and
grain growth, of eutectoid transformation
and martensitic transformations. Prereg-
wisite: MT414.

MT 641-642 Special Topics in
Reactions in Solids 1, 11
each 1'/:0:3

Advanced or specialized topics in reac-
tions in solids. Prerequisite: MT 640 ar
sstractor's consent.

MT 650 Advanced Engineering
Metallurgy 200.3

Requirements for resistance to Stress.
oxidalion and cormosion, and to structural
instability in metals and alloys for low,
normal and bigh temperature service.
theories of high temperature detormation
and fracture. of alloy designs and
designs of alloys for challenging
environments. Prerequisite: MT 405.

MT 651-632 Special Topics in
Advanced Engineering Metallurgy
I1I each 207::0:3

Advanced or specialized topics in
advanced engineering metallurgy pre-
sented at regular intervals. Prerequisite:
MT 405,

MT 660 Ceramic Technology
2i0::0:3

Chemistry, structure and propertics of
ceramics and glasses. Emphasis on rela-
tion of microstructure to properties and
control of microstructure via time-tem-
perature as well as chemistry, Key engi-
neering properties: strength, thermal
resistance, dielectric behavior will be
analyzed.

MT 706 Magnetism and Magnetic
Materials 2003

Origin of magnetism in atoms and
solids. Diamagnetic vs. paramagnetic
behavior. Ferromagnetic domain theory.
Antiferromagnetism and ferromagnet-
ism. Structure and properties of magnet-
¢ materials. Prereguisite: MT 410,

MT 707 Thin Film Technology
2/:0:3

Preparation, structure, evaluation and
propertics of thin films: metallic, semi-
conductor and dielectric [:Im techniques,
nucleation and growth considerations,
epitaxy. and metastable configurations.
Prereguisite: istructor’s consent.

MT 708 Senticonductor Materials
and Devices 3:0:3

Nature of semiconductor materials,
stressing interrelations among band
structure, chemistry and microstructure
of materials. Elemental, compound,



amorphous and polymeric semiconduc-
tors. Examples of applications of mate-
rials for devices are given to illustrate
how materials properties are matched to
device characteristics for optimum per-
formance,

MT 709 Integrated Circuit {VLSI)
Fabrication Techniques 3:0:3

Study of process technology used to pro-
duce integrated circuits. Silicon teehnol-
ogy: bipolar, MOS and VLSI processes.
Process requirements defined in terms of
circuit structure, i.e., concentration pro-
filcs and topographical layout as defined
by mask set previously determined.
Steps from crystal growth through diffu-
sion, ion implantation, oxidation, pho-
tolithography. metallization, intercon-
nection and packaging to final test are
analyzed. The impact of process on
design rules arc printed out. Also listed
under EL 646,

MT 714 Electrochemical Processes
2'4:0:3

A presentation of the fundamentals of
electro-chemical rcactions. focussing on
those aspects which have application to
metals and semiconductors. Electrode
reactions; kinetics of electrode process-
es, theory and applications of chemical
etching; corrosion of metals and alloys;
clectro-solution and deposition.

MT 720 Advanced in Materials
Analyses Mechanisms in Metals
each 2'/:0:3

Characterization of microstructure,
defects, dopants and impurities, compo-
sition profiles. What to use when and
why. Hands on uses of selected equip-
ment. Applications discussed based on
interest of students.

MT 760-761 Seminar in Metallurgi-
cal Engineering
each 0:2'4:: 1Y

ecent progress in metallurgical engineer-
ing addressed in lectures by engineers
from industry, research and educational
institutions. (ne or more serninar topics
from current literature in metallergical
fields assigned each student for presenta-
tion. Students expected to read each
assigned topic and to be conversant with

MATERIALS SCIENCE AND ENGINEERING

topics presented. (Attendance required
for two semesters. Part-time students
may substitute a three unit metallurgy
course),

MT 762 Seminar in Metallurgical
Engineering 0:2'/:0

Preparation of presentation by students
of seminars on topics of inetallurgical
enginecring, in which students critically
review technical papers selected by stu-
dents with approval of faculty advisers.
For students enrolled in metailurgical
engineering degree programs.

MT 763-764 Seminar in Metallurgy
and Materials Science each 0:2:'1

reparation and presentation by students
of seminars on topics of physical metal-
furgy, metaliurgical engineering or mate-
rials science in which students critically
review technical papers selected by stu-
dents with approval of faculty advisers.
For students enrelled in doctoral pro-
grams,

MT 996 Reporl Project for the
Degree of Master of Science 3-6 units

Independent project demonstrating pro-
fessional maturity and graduate level
knowledge completed under guidance of
departmenta) advisers. Reports include
eritical analysis and inlerpretation of per-
tinent literature and should represent
worthwhile coniributions to the field.
Cral final examinations and project
reports required.

MT 997 Thesis for the Degree of
Master of Science 9-12 units

An original topic of research for the
master's degree is decided upon by stu-
dent and faculty adviser. Close contact is
to be maintained between student and
faculty adviser during the thesis investi-
gation. After the thesis 18 written up and
approved the student is required to
defend his thesis during an oral exam-
ination.

MT 998 Project for the Engineer
Depree 3-6 unity

Engineering project at post-master’s
level pursed with guidance of facuilty
members. Candidales required to take

oral ¢xamination on subject matter of
project and on related topics.

MT 999 Dissertation for the Degree
Doctor of Philosophy 3-6 units

Dissertation presents results of onginal
research in physical metallurgy. Work
must demonstrate originality and creativ-
ity and be worthy of publication in
recognized  scientific  journals.
Candidates must take oral examinations
on thesis subject and related topics.
Minimum of 35 units required.

The following graduate courses are
offered irregularly in response to stu-
dent demand:

MT 700 Weclding Metallurgy

MT 710 Powder Metailurgy 11

MT 715 Corrosion & Oxidation
Mechanism in Metals

MT 725 Noble Metal Meiallurgy

MT 726 Metallurgy of Nuclear
Reactor Materials

MT 727 Bioengineering Mctallurgy

MT 740 Materials in Manufacturing

FACULTY

Said WNourbakhsh, Professor of
Metallurgy and Acting Head of
Materials Science & Engineering. B.S.,
Arya-Mchr University of Technology

{Iran)}: Ph.D., Leeds University
{England}.
Phase transformarion, electron

microscopy, mechanical behavior, com-
posite materials, smart materials and
ferroelectric thin films.

Carmine D*'Antonio, Professor of
Metallurgy. B.Met.E.. M.MetE |
Polyiechnic Institute of Brooklyn.
Mechanical properties, thin films, failure
analysis.

Sung H. Whang, Professor of
Metaliurgy. B.S., Seoul National
University (Korca); M.S., D.Eng.Sc.,
Columbia University.

Alloy phase stability, rapid solidification
processing, superconducting materials
processing. deformation in ordered
intermetallic materials.
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MATERIALS SCIENCE AND ENGINEERING

Sharmila M. Nukhopadhyay, Assistant
Professor,

M.S. (Physicsy, Indian Institute of
Technology (India), M.S. {Materials
Science & Enginecring): Ph.DD., Cornell
University.

Cerumics. properties of surfaces and
imterfaces and electron spectroscopy.

Harola Margolin, Distinguished
Professor of Rescarch. B.Eng.. M.Eng.
and D.Eng.Sc., Yale University.

Plastic deformation and fracture, tirani-
um metatliorgy, fatigue of metals and
alfoys.

ADJUNCT FACULTY

Sung R. Kang. Adjunct Professor of
Metullurgy.

B.S.. MeiE., Seoul National University
{Korea), Ph.ID. (MetE.y, University of
Peansyivania.

Ernest Levine, Adjunct Professor of
Metallurgy.

B.Mct.E.. Rensselaer Polytechnic: Ph.D,,
Polytechnie Institute of New York.
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Sankar Sastri, Adjunct Professor of
Metallurgy.

B.S., Indian Institute of Science {India);
M.S., Columbia University, Ph.D.,
Polytechnic Institute of New York.

Sheldon Weinig, Adjunct Professor of
Materials Science.

Feliow of the Polytechnic University;
B.S. {ME), New York University; Ph.D.,
Columbia University.

EMERITUS FACULTY

Irving B. Cadoff, Professor Emeritus of
Materials Science B.MLE., C.C.N.Y .,
M.M.E.. D.Eng.5c., New York
University.

Elecironic materials, liguid metal
embrittlement. thin fihn epitaxy,

Louis 8. Castlemen, Professor Emeritus
of  Metallurgy. S.B..  Sc.D.,
Massachusetts Institute of Technolopy.
Diffusion in solids, biomaterials.

George J. Fischer, Professor Emeritus
of Metallurgy. B.Met.E.. M.Met.E..
Polytechnic Institute of Brooklyn.
Corrosion and welding metailurgy.

Admissions Requirements:

In order to be admitted to the master’s
or Ph.D. program, an applicant must
have the equivalent of a bachelor’s
degree in metallurgy or materials sci-
ence. An applicant with a bachelor’s
degree in a field of science or engineer-
ing other than metallurgy or materials
science may have to remove some
undergraduate deficiencies as deter-
mined by the Department Advisery
Committee.

Fellowships/Assistantships:

Financial assistance is available in the
form of Teaching Assistantships,
Research Assistantships and half tuition
o full-time students. Awards are based
on scholarship.



MATHEMATICS AND STATISTICS

Mathematics 15 devoted to the solution
of problems by the use of symbolic lan-
guage and formal logical operations. It
serves as a foundation for other scientific
disciplines and is an indispensable tool for
engineering. Today mathematicians find
employment not only 1in schoots and col-
leges but in every branch of industry and
g()\’C]T]ITICH[.

A complete spectrum of mathematics
courses 15 offered at Polytechnic, ranging
from first-year courses to the doctoral level
and covering all branches of abstract and
applied mathematics.

In addition. a sequence of elective
courscs is available in theoretical and
applied statistics which enable students to
prepare themselves for carcers in statistics
orin a feld utilizing statistical theories and
technigues. The graduate curriculum is
more speciahized. Courses. thesis work and
informal departmental activities arc
designed o familiarize students with math-
ematics in general while they become spe-
cialists in their panicular areas of choice.

UNDERGRADUATE

PROGRAMS

The undergraduate program in mathe-
matics provides both a background for
advanced study or subsequent research in
abstract or applied niathematics and train-
ing for those students who expect to ter-
minate their formal education with a
bachelor’s degree. In addition. a sequence
of elective courses in theoretical and applied
slatistics prepares students for careers in sta-
tistics or in fiefds utilizing statistical theo-
rics and techniques.

For science and engineering majors,
mathematics provides the theory and meth-
ods essential for coinprehension of the
mathematical aspects of their respective
felds.

With these objectives. the Department
of Mathematics otfers courses in absiract

and applied mathematics and. for the math-
ematics major. specific programs leading
to the degree of Buchelor of Science.
Students wishing to pursue the bache-
lor's deree inmathematics may elect o fol-
low either of two courses of study, Students
wishing 1o focus their studies within math-
cmatics itself and in applving mathematics
1oy other fields may clect the program lead-
ing to the BS in Mathematics. Swdents
wishing to incorporate extensive physics
inte their mathematical traming may elect
the program leading to the BS in
Mathematics and Physies. These two pro-
grams provide basic grounding n mathe-
manical knowledge. Detals of cach follow.

REQUIREMENTS FOR THE
BACHELOR OF SCIENCE
DEGREE IN MATHEMATICS

Credits
M JO6, L0708 Fow 153, 154
204, 202, 217, 223 324, 260,
A58, 385 186 47
O8N PHOG7 08, 14 1S,
FIo: O NN f2 10 42 1y
HE fod FR) 2 58 BN {2
Minew Specraltios® L
FumanniesSocial Soreace efecrives IS
Froe efectives, witlt wdviser appoval I7
128

#Minor specialty: at least nine credits
bevond the reguired courses in a single
arca of study outside the Department of
Mathematics. The sequence must be well
mtegrated and consistent. thereby enabling
the student to gain kaowledge i an area
outside the Departinent of Mathematics.,
The faculty adviser of the departinent of
interest should be consulted. This require-
ment may be satisfied by either two minor
specialtics or one eighteen credit spe-
ciafty, Thix work must he in addition to
courses taken under other categories of the
prograris, ¢.1r., required courses in physics
do not count wward a minor in physics.

The tollowing are possible minor con-
centrations:

Agrospace

Susiies

Chemisiry

Compuiers

Environmertal Scienge
industrial EnvineeringfOperalions Research
Munagement

Physics

Puychulopy

Ecoimnicy

Electiical Epgincering Systeims
English Literature
Transptation

Advanced Placement - Advanced place-
ment credits mayv be given for the first year
of caleulus. Students receiving grades ot 4
or 5 in Calculus BC on advanced placement
examinations in caleutus, conducted by the
College Entrance Exammation Board, may
be granted a maximum of eight credits 1o
he applicd wward the 128-credit reqguire-
ment for bachelor’s degrees in matheinat-
ics.

REQUIREMENTS FOR THE
DUAL BACHELOR OF
SCIENCE DEGREE IN
MATHEMATICS AND PHYSICS

A joint major for the BS degree in
Mathematics and Physics is oftered at the
Polytechnic,

The purpuse of the Joint Major is to
otter a student an opportunity o gain com-
petence m two different and substantial
ficlds of science. 1o such an extent that
vpon carning a Bachetor's degree, they are
able to qualify for industial positions in two
distinct arcas. or to go on to graduate stud-
ies in cither of the two subjects.

Credit

MM, FOT HO8 WM, 15320

203 287, 224, 229 20k 358,

K3 i
PEDOHZ FE 09 s fhe 200

242 S 323 329 348

A, ¥H7 70 374 30 41

CS 20tk CM KM 12 HE N2 Y
FILS O T fHE Zind 5% L iz
Fhenennisies/Social Sefence elecrives 15
Free eleciives, with adviser approval iU
128
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MATHEMATICS AND STATISTICS

TYPICAL COURSE OF
TUDY FOR THE
BACHELOR OF

SCIENCE DEGRE

INM EMATICS
{Starting Fail 1993}

FRESHMAN YEAR

HourxMeek

Na Subject L

First Semester

Lak. Rec. Cr.

MA N Culeolus B 1 it 2 4
CS 2000 oo we Prog, Mah, 3 0 | 3
CMOE Gen, Chern | i 1l 0 2
O Gen, Chem Bah B i+ | I ET] i
HU 101 Wrining & Lhe
Humanities 1 i 1 0 3
Free Llective K
S 1 Freshiman Sem. i it [
I+]
Second Semester
MA 107 Calewlus NI 3 i 2 3
BEE 107 Mechames 1 i i i
Cyt 12 Gen Chemn 1 i it L} 24
OA L2 Gen Ul Rab | {3 1l e
HL 2000 Writng & the
Humanmes 11F i 1 i i
bFree elechive 3 i LU 3
it
SOPHOMORE YEAR
First Semester
MaA MBS Dt BEos & Num
Mueth. 3 U 8] 3
P08 Eleo, Maan, & Fluids 2 U 1 3
PH LIE  Laboor PHOIOE i A" 1
MA 153 Laa. Ale. i i 0 3
SS 1M Conlemp, World Hia 3 U 0 3
i Spec, _
134
Second Semester
Ma 1k Multidimg ol
Cale 3 0 1 3
HU 110 Proll Bepart Wrnme 3 0 0 3
MA IS Blem Al Al oo [} 1
PH 1089 Woves Oplics.
& Themn 1 i | 3
PH 119 Labfor PH N i} RE ] i
Miner Spec. F
151
JUNIOR YEAR
First Semester
MA 0 App Al 3 i 0 3
WA 223 Inre e Prob. i 1 ( 3
WA ASE Numercal Anal. 3 0 it 1
HS Huimd8S Elect- 3
Minor Sprec, 3
Frew Elect 3
B
Second Semester
MAC22 App Aol 0 R i 0 3
MA 22 s e Math Stan 3 i i 1
MA 260 Vol Anal, & P A i} 1] R
H% Hunmi/SS Elecy? 1 i 0 i
Munnr Spee A
15
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SENIOR YFAR SOPH(OMORE YEAR
First Semester First Semester
MA T Comp Var 3 0 {+ i Ma 108 Dilll Egs. & Num,
MA ES Gubded Reading R) 1] th A Meth, 3 {4 0 k)
Hx Fhumif&s Elec, 00 1} : PH OI08  Elec. Magn., & Fluids 3 4] 1 i
Snor Spec. i PH 115  Labior PH 104 ] i 0 | &
Free Eleat 5 MACISY Lin Alg. 3 i} 0 3
7 55 113 Contenp Workd Hia 3 {+ i 1
PH 21 Anal Mech, L R
Second Semester . 15
MA 386 Gded Reachng a0 3 Second Semesier
[N Hum/SS Blect, [T 0 & MA HE Mulndimensionad
Sl Sped K i) 1} 1 Cule 3 i} 1 L)
Free Elect. 3 0 0 1 HU I Pl Bepon Wnting 3 1] 1 1
s MA SR Numencal Anal. 3 0 { 3
PHOOI Waves, Oprics.
Comsultthe “USIVERSTTY TRCGREE BEQUIREMENTS & Thermo oo I 1
st oF the catilog for sareimes m ol natiemates and PH 119 fubior PH 09 1] ST ] i
Bumaritics seguerce which may e reguied based open PHOZ3 e Mad. Phys. 1 1 0 2
PI'\K'K'I'I'[L'"N ChTiniinem }N_‘I'l‘l}l'l“;ln\'(.‘. ]‘1 !
HLUYSS electes mwst mect the Concentration reguinements JUNIOR YEAR
tesaribied i the secien o this catubog entithed "UNE-
VERSITY DEGREERE REQUIREM 15" subsection
“Hunamities and Social Soence elecoves for Engineering First Semester
and Campuier Scienee mijurs” MA I App Anal i k) U {1 K
MA DY nire o Prob K U] u 1
Electives PH W Thermodynamics 3 0 4 3
Lhective comrses are chosen i consultanion withithe under- 15 HunSS Elect” 3
eraduate advier inhe Malematics Teparument. Pil 323 Elec. & Magn, | 2 [ 0 2
PH 335 Quunium Phas K 0 0 A
__....._.._.1 17
Second Semester
TYPICAL COURSE OF MA g Awbll 00
- r - - MA L2 otro o Math, St K 4] 3
STUDY FOR THE MA 260 Vool Amal &PDE 3 0 D 3
DUAL BACHELOR OF HY Humd§ S Elecl* 00 i
e PH 324 Tlec. d Magn. 11 100 2
SC'ENCE DEG REE P 33 Quantwm Mech, 3 0 v F
IN MATHEMATICS 17
AND PHYSICS SENIOR YEAR
(Starting Fall 1993) .
i First Semester
MA 217 Comp. Yar 3 i 0 3
MA NS Guided Reading 3 U 0 3
HS Hunv'S5 Elegt.- 2 1 1] 3
FRESHMAN YEAR FH 373 intoola Theo. Phes 1 3 0 0 3
FH 347 Modem Opnes 3 1] 0 3
Hours/Week Pi 12 Adv Labl 1 3 0 2
No. Subject {1 lab. Ree {r 17
First Semester Second Semester
WA 1 Cabkeulus | oo 2 4 PHOA74 0 lowo o Theo Phys 08 30 0 i 3
CS 200 e 1o Prog, Math, 3 0 | 3 PH 390 Sen. Senunar M n 0 x
MO0 Gen {Chem. ) 3 8] [ 2 HS Hum/SS Elew.” & 0 Q &
Ol Gew Chem Lab | i TR o Frow Blewn. 4 0 _ 4
HU [ Wonnge & the is
Henimitees I° 3 4 [
Free BElectine R Comnsult the “UNIVERSITY DEGREE REQUIREMENTS ™
S1OHH Freshiman Soin. ] 1 1 I} sechon o the catalog for varaiions in the mathematics and
T humanmities sequence which may be reguired based upon
Second Semester plicenmient ¢saminakion perlomance.
MACT Caleulus I R 1) 2 4 . . .
BHOIT Mechanmes 1 0 ) 3 -HUSIS clcc.lnc-‘musl mccnhe CORCENTraton Frequirements
CM 107 Gen Chem 1 3 " 0 Y dcTL‘nhx_:d i tl?g section al this :‘;ltntng L‘h|1i1'l|t.‘d L\I
CM U2 Gen Chemulab i 0 14 8 : VERSITY DEGREE REQUIREMENTS” ratnection
HUE M Wi & fhe "Hun]anil:lcs and Social Sc.lem;c electives for Engineering
Funmnities T 2 0 " 3 and Computer Science majors
Free elecne 1 L] 0 _I‘(] Electives

BElecrive courses are chosen in cansoliation with the under-
avaduate adviser in the Muthemates Department.



GRADUATE

PROGRAMS

The Departiment of Mathematics ofters
graduate-level courses in foundations and
lopic, analysis, geometry and topology,
algebra and number theory, applied math-
ematics, probability and staustics. These
courses torm a major portion of the work
for advanced degrees i mathematics. They
may also be taken by students in other
departments w satisfy minor and electve
requirements and by qualified pre-degree
students who desire further study in grod-
uate-level matheinatics.

‘The depariment offers master’s degrees
in ahsiract mathematics. Doctor’s degrees
are offered in abstract mathematics and
applied mathensatics. Departmental reguire-
ments for these degrees are supplemented
by certain general requirements tfor
advanced degrees set forth elsewhere in
this calalog,

Outstanding students are advised to
apply for research fetlowships, teaching
fellowships or partial tuitton remission.

REQUIREMENTS FOR THE
MASTER OF SCIENCE
DEGREE IN MATHEMATICS

Bachelor's degrees in mathemances are
required for admission 1© this program.
Students with degrees in other fields may
he admitted, possihly with undergraduate
defliciencies, at the discretion of depart-
mental advisers.

Before beginning graduate studies, stu-
dents are expected to have completed a
year's course n advanced calentus. In case
of acceptunce without these credits, studenis
are asked o ke the sequence MA 619-620
at Polytechnic in addinon to other require-
ments listed below for master’s degrees.

Thirty-six units are required. Six units
may he devoied to a thesis.

No. Required Subjects  Units
MA GZ1-622 Keal amd Complex Ancfvads i
Ma TOS-T00 Limewr ond Meodern Aleelra fr
Eleotive conrsesd M

Addelivrored cdecrives ki)

R

MATHEMATICS AND STATISTICS

The thesis option includes an examina-
tion of the thesis matenal by faculty advis-
ers and certification that the work is
satistactory. Students oftering only course
work must pass comprehensive oral exam-
inations before degrees are awarded.
Examinations cover the student’s program
of study and are scheduled wward the end
of the semesier 1 which work is completed.

REQUIREMENTS FOR THE
DOCTOR OF PHILLOSOPHY

DEGREE IN MATHEMATICS /°

£

Requirements tor the doctor’s degrees
are primarily qualitative rather than quan-
ttative. All students’ programs must have
the upproval of the puidance commitice.

The number of graduate units of course
work asually assoctated with doctoral pro-
grains 15 72, These are normally selected to
torm well-balanced programs in one major
and two minor fields. Gne minor field may
be outside the Department of Mathematics,
selected fromsuch fickis as applied mechan-
ik, electrophysics, circuit theory, physics,
industrial engineering, industrial mignage-
menL ete.

Doctoral candidates must pass a guah-
fving oral examination whick is divided
ko two parts. Part 1. taken carly m the stu-
dents’ carcers. covers real and complex
variables and algebraic structures. Part 2
covering three elective opics, may be taken
only ofter Part | has been passed. Finol
examinations. which foliow the submis-
sion of acceptable dissertativns, are also
oral.

[n addition 1 72 units of course mate-
rials, students must devote ot least 24 units
o dissertations, reporting original research
under the direction of faculty advisers.

Students must satisfy doctorat language
requirements in one language (selected
from French, German or Russian).

Additional details are contained in
brochures which inay be obtained from
the departimental oifice.

L

———— s

UNDERGRADUATE

COURSES

MA 105 PreCalculus 300002
Baxic algebraic manipulations. such as
working with fractions, tuclorzation, and
simplification. Solving polysomial and
rational equations and inequalities.
Qualitative study of functions’ congepis
and graphs. Graphs and behavior of com-
mon functions. The trigonometric fung-
tions and their graphs. Introduction o the
derivative. Applications to physics.,
Introduction to the integral. Integrals of
hasic functions,

MA 16 Calculus ! A:0:2:4
Qualitative approach o functions and
graphs. The concept of derivatives and its
applications to curve sketching, optimiza-
tion, und physics prohlems. The concept of
tntegration and its applications {o various
fields in mathematics, physics. and engin-
eering. Prerequtisite: Placement Exam,
MA 17 Caleulus I Ji 204
Technigues of integration, numerical
approximations of definite integrals and
apphications of the definite integrai.
Differential equations, solutions of first
and second order linear differential equa-
tons. Approximations of functions, Taylor
Series. Prevequisite: MA 106 or equivalent.

MA 108 Differential Equations and
Numerical Methods 3:000:3

First order differential equations. Second
order linear and nonlinear equations. Higher
order linear cquations. Series solutions of
second order linear equations, Matrices.
Systems of first order difterential cqua-
tions. Numerical algorithms, Numerical
solution of ordinary ditferential equations.
Linear algebraic systems. Numerical
Computation of cigenvalues, Preregiisite:
MA 107 or equivalen.
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MA 109 Multidimensional Calculus
3:0:1:3

Potar coordinates; parametric equations;
vectors and vector valued functions: fune-
tions of several variables; partial differcn-
tiation: double and triple integration: line
and surface length vector operators and
integral  theorems; applications.
Prevequisite: MA 108 or equivalent.

MA 143 Introduction To
Number Theory 3:0:0:3
Properties of integers and prime numbers,
congruences, theorems of Fermat, Euler,
Wilson, quadratic residues, diophantine
equations. Prerequisite: MA 102 or
equivalent.

MA 153+ Elements of Linear
Algebra 3:0:0:3
Lincar transformations, matrices and deter-
minants, characteristic roots, diagonaliza-
tion, introduction to vecior spaces.
Prevequisite: MA 102 or equivalent.

MA 1541 Elements of Abstract
Algebra 3:0:0:3

Basic properties of groups, rings, ficlds,
ideals, Euclidean rings. modules, field
extensions, Galois theory, finite fields.
Prerequisite: MA 153,

MA 201-202 Applied Analysis
each 3:0:0:3

Study of basic topics in analysis with
emphasis on methods. Sequences, series,
tfunctions. uniform convergence, conting-
ity, partial differentiation. extreme value
problems with constraints, Riemann inte-
grals, line integrals, improper integrais,
integrals with parameters. transformations,
Riemann-Sticlyjes integral, uniform and
absolute convergence of integrals. Beta,
Gamma functions. Prerequisites: MA 103
and MA 104 or MA 108 and MA 109,
MA 217 Complex Variables 3:0:0:3
Functions of a complex vanable, denivatives,
Cauchy-Riemann equations, integrals,
Cauchy integral theory. power series,
residuce theory, conformal mapping.
Schwarz-Christoffel transformation.
Prereguisites: MA 103 and MA 104 or MA
108 and MA 109
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MA 222 Introduction to Probabhility
and Statistics 3:0:0:3

A one-semester course in probability and
statistics which treats the basic theory of
probabitity, random variables, expectation,
and distribution theory. Statistical appli-
cations arc made 10 parameter e¢stimation.
hypothesis testing. lincar regression, and
analysis of variance. Statistical software
support is integrated into the course.
Prerequisite: MA 109 or equivalent.

MA 2231 Introduction to
Probability

3:0:0:3
Standard first course in probability; rec-
ommended for those planning further work
in probability or statistics. Probability of
events, random variables and expectations,
discrete and continuous distributions, joint
and conditional distribution, moment gen-
erating functions, central limit theorem.
Prerveguisite: MA 103, or MA 109,

MA 2241 Introduction to
Mathematical Statistics 3:0:0:3
Standard first course in mathematical sta-
tistics, recommended for those pianning
to take advanced work in statistics.
Sampling distributions, tests of hypotheses,
sigmficance tests, point and interval esti-
mation, regression and correlation.
Prevequisite: MA 223.

MA 260t Vector Analysis and
Partial Differential Equations 3.0:0:3

Vector algebra and vecior calculus. Surface,
line, and volume integrals. Theorems of
Gauss, Green, Stokes. Curvilinear coordi-
nates. Fourier series. Legendre polynomi-
als and Bessel functions. Dirichlet and
Neumann problems. Heat flow, wave
motion, vibration problems. Prereguisites:
MA 103 and MA 104 or MA 108 and
MA 109.

MA 341 Discrete Computational
Structures | 3:0:0:3

Basic concepts of discrete mathematics.
Lagic and proof techniques. Sets, relations
and functions. Introductory combinatorics.
Directed and undirected graphs. Boolean
Algebra. Prerequisite: MA 101 or MA 106,

MA 342 Discrete Computational
Structures 11 3:0:0:3

Extends graph theory to network algo-
rithms and covers material from finite state
machines, computability. and fomzal lan-
guages. Introduces basic concepts of queu-
ing theory. Prerequisite: MA 101 or MA
106.

MA 358 Introductory Numerical
Analysis 3:0:0:3

Polynomial interpolation and approxima-
tion of functions. Divided differences.
Least-squares data fitting. orthogonal poly-
nomials. Numerical differentiation and
mtegration. Solution of nonlinear equa-
tions. Gaussian climination, pivoting, iter-
ative refinement. conditioning of matrices.
Numerical solution of ordinary differentiai
equations. Prereguisites: MA 104 or MA
108 and some experience in compiter
progranuning.

MA 385-386 Reading Seminar
In Mathematics 1, 11 each 3:0:0:3

Reading, study and investigation of selected
topics in mathematics. Problem discus-
sions and presentations by participaling
students. Prerequisite: departmental
acviser’s permission,

Additional offerings in the area of sta-
tistics may be found under 500-number
courses.

GRADUATE

MA 531-532 Applied Mathematics
In Engineering and Science I, I1
eqach 2002:0:0:3

Vector algebra and vector analysis.
Determinants and matrices. Jordan normal
torms. Eigenvalues of syminetric matrices
by iteration. Applications w© systems of
differential equations, matrix exponential,
Sturm-Liouville problems. Legendre poly-
nomials ard Bessel functions. Applications.
Not acceptable for graduate credit in the
Department of Mathematics. MA 53/ pre-
requisites: MA 108 and MA 109 or equiv-
elent. MA 532 prerequisites: MA 531,



MA 541-5421 Fundamentals of
Discrete Mathematics I, I1
each 2//2:0:0:3

Mathematical models, mathematical rea-
soning, primitives of naive set theory, induc-
tive and recursive procedures, functions,
relations. orderings, introduction to graph
theory. counting and algorithm analysis,
introduction to algebraic structures. MA
341 prerequisite: permission of adviser,
MA 542 prevequisite: permission of adviser.

MA 551t Applied Statistics I
{Data Analysis) 2:2:0:0:3

Treatment of statistical methods and appli-
cation to analysis of data, Hitting of func-
tions to data. Estimation of population
parameters, t-tests, chi-square tests, rank
tests. Not accepted for graduate credit in the
Depantment of Mathematics. Prerequisite:
MA 107 or equivalent.

MA 552 Correlation-
Regression-VYariance Analysis
2i7:0:0:3

Discussion of models and computational
schemes associated with correlation, regres-
sion coefficients, and variances.
Prerequisite: MA 224 or MA 551.

MA 575 Introduction to
Differential Geometry 21/2:0:0:3
Differential geometry in the plane, intro-
duction to transformation groups. Space
curves and ruled surfaces. Tensors and exte-
rior forms, manifolds and tensor fields.
Theory of surfaces. Introduction to
Riemannian geometry. Prerequisites. MA
109 and MA 153 or equivalent.

ANALYSIS

MA 619-620 Advanced Calculus 1, 11
each 2/2:0:0:3

Functions, sequences, bounds, limits.
Properties of continuous functions. Mean
vaiuve theorems, Taylor's series. Partial dif-
ferentiation. Extreme value problems with
constraints.  Implicit  functions,
Transformations. l.ine integrals, Green'’s
theorem. Transformation of double inte-
grals. Uniform continuity. Theory of
Riemann integral. Infinite series and power
series. Uniform convergence. Improper
integrals. MA 619 prerequisites: MA 108
and MA 109 ar eguivalent. MA 620 pre-
requisite: MA 619,

MATHEMATICS AND STATISTICS

MA 621 Real and Complex
Analysis [ 202:0:0:3
Cardinal numbers, topology of n-dimen-
sional Euclidean space, introduction to
measure theory, Lebesgue integration the-
ory, measurable functions, functions of
bounded variation, absolutcly continuous
functions, differentiation and convergence
theorems. Radon-Nikodym theorems,
Lusin's theorem, product measure, Fubini
theorems. Prereguisite: MA 620 or equiv-
alent.

MA 622 Real and Complex
Analysis I1 21/2:0:0:3
Rigorous development of theory of func-
tions of a complex variable. Complex num-
ber systems, differentiation and integration,
analytic and meromorphic functions,
residue theory, introduction to Riemann
surfaces, conformal mappings, Blaschke
products, Picard theorems. Prerequisite:
MA 621

MA 630 Elements of Complex
Variables 242:0:0:3

Analytic functions of a complex variable.
Complex numbers, differentiation and inte-
gration. Cauchy theorems, power series.
Evaluation of integrals by residues.
Conforimal mapping, Schwarz-Christoffel
transformations. Prerequisites: MA 108
and MA 109 or equivalent (not open to
students who have raken MA 217.)

MA 645 Theory of Ordinary
Differential Equations 2i/2:0:0:3
Ordinary differential equations. Existence
and uniqueness theorems, lincar systems,
isolated singularities, self-adjoint eigen-
value problems, geometric theory of dif-
ferential equatiens in the plane.
Prerequisite: MA 620 or equivalent,

MA 646 Theory of Partial
Differential Equations 2i/2:0:0:3
Partial differential equations. Cauchy-
Kowalewski thecrem, [irst-order differen-
tial equations, system of differential
cquations in two variables, characteristics
and classification, hyperbolic¢, parabolic
and elliptic systems, well-posedness.
Prerequisite: MA 645.

MA 658 Calculus of Variations
21/:0:0:3

Extension of elementary theory of max-
ima and minima. Eulcr equations, condi-
tions of Weierstrass, Legendre, and Jacobi,
Maver fields, Hamiiton-Jacobi equations,
transversality, conjugate and focal points.
Applications to geodesics, minimal sur-
faces, isoperimetric problems, Hamitton's
principle, Fermat’s principle, brachis-
tochroncs. Prerequisite: MA 202 or MA
620.

MA 681-682 Functional
Analysis 1, II each 21/2:0:0:3

Hiibert spaces, Banach spaces, Banach
algebras, linear operators, spectral theory,
perturbation theory, completely continu-
ous operators. Gelfand theory. Application
to classical analysis. MA 681 prerequisite:
MA 703. MA 682 prerequisite: MA 681

MA 703 Linear Algebra 202:0:0:3
Systems of linear equations and matrices,
determinants, vector spaces, linear trans-
formations, eigenvalues, eigenvectors, diag-
onalization, symmetric matrices,
introduction to numerical methods of lin-
ear algebra. Prerequisites: MA 108 and
MA 109 or equivalent.

MA 705 Linear and Modern
Algebral 21/2:0:0:3
Basic algebraic structures, groups, ongs,
fields, integral domains, ideals, modules.
Extensiens of ficlds, Galois theory.
Prereguisite: MA 620 or equivalent,

MA 706 Linear and Modern
Algebra 11 2i/2:0:0:3
Algebra of linear transformations, matrix
theory, Jordan canonical form, Hermitian
operators, unitary operators, normal oper-
ators, spectral thcorem. Dual spaces, inner
product spaces. Prerequisite: MA 705,

MA 715-716 Advanced Topics
in Algebra each 21/2:0:0:3

Content of course varies. In spring of year
prior to one in which course is offered,
detailed description posted and matled to
all gracuate mathematics students. MA 775
prereguisite: MA 705 and MA 706. MA
716 prerequisite: MA 715,
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GEOMETRY AND TOPOLOGY

MA 754 Topological Methods in
Analysis 207200003

Aspects of topological methods. und appli-
cations to exastence theorems in analysis.
Use of fixed-point theorem and topologi-
cal degree in study of properties of solutions
of ordinary and parual differential equa-
tions. No previous courses in topelogy
required. Prereguisite: MA 202 or MA 620,
MA 755 Topology 210:0:0:3
Topological spaces, compactiness, con-
necledness, continug, exiension theorems,
metnzation theorems. Simplexes, simplhicial
topology and applications, fixed-point the-
orems. graphs and networks, hornology and
co-homology theory, introduction to Morse
theory. MA 755 prereguisite: MA 620 or
equivalent.

MA 773-776 Manifolds- Geometry
and Differential Topology 1, 11
etich 21/::0:0:3

Elementary theory of manifolds. Tangent
space, mappings, submanifolds, fields, fiber
bundles, Lic groups. homogeneous spaces.
Elements of theory of conneciions,
Ricmannian geometry. Imbedded mani-
folds. Calculus of variations. Harmonic
forms, compiex manifolds. Morse theory.
MA 775 prevequasite: instrictor s approval,
MA 776 prevequisite: MA 775,

APPLIED MATHEMATICS

MA 801-802 Special Topics in Applied
Mathematics I, 11 each 2/2:0:0:3

Asymptotic expansions of definite inte-
grals and of solutions to differential equa-
tions, perturbation theory. variational
ncthods. non-linear vibrations, distribo-
tions, spectral representation of linear oper-
ators, refaxation methods, boundary-value
problems. MA 8O prerequisites: linear
afgebra and complex variables. MA 8§02
prevegaisite: MA 801,

MA 813-817 listed Below under
Probability, Statistics, Operations
Research
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MA 821 Numerical Analysis 2//4:0:0:3

Interpolation. Approxtmation of functions
by polynomials. Fast Fourier transform,
Numerical integration. Solution of non-
linear equations. Iterative improvement of
solutions of linear equations. Eigenvalues
of matrices. Numerical solution of ordi-
nary differential equations. Prereguisite:
MA 153 and some experience in computer
Programming.

MA 822 Numerical Solution of
Partial Differential Equations
21/:0:0:3

Statnlity, consistency, and convergence of
finite-ditference methods for initial-value
probiems. Implicit and explicit schemes.
Method of lines. Alternating direction meth-
ods. Direct and iterative sohitions of ellip-
tic cquations. Finite element methods.
FPrevequiisiter MA 821 or 358 and 153 and
SOMe eXperience i compiler programming.

MA 833 Partial DifTerential
Equations of Mathematical Physics
20/:0:0:3

First-and sccond-order partial differential
equations and systems of equations. Initial
and boundary value problems. Fundamental
solutions and Green's functions. Theory
of characteristics. Eigenvaluc problems,
Rayleigh-Ritz and Ritz-Galerkin methods.
Approximate and asymptotic methods.
Nonlinear equations and applications.
Prereguisite: MA 202 or MA 620 or
equivalent.

MA 837 Applied Matrix Theory
20/:0:0:3

In-depth introduction to theery and appli-
cation of lincar operators and matrices in
finite-dimensional vector space. Invariant
subspaces, elementary divisors, canonical
forms. and minimax theorcms for eigen-
values of hermitian peneils. Prerequisites:
Ma 108 and MA 109 or equivalent. Also
listed under EL 613

MA 846 Fourier and Laplace
Transforms 20/2:0:0:3

Application of transtorm methods to par-
tial differential equations of mathematicai
physics. Includes infroduction to Wiener-
Hopf technique. Prereguisite: MA 630.

PROBABILITY, STATISTICS,
OPERATIONS RESEARCH

MA 813 Linear Programming
214:0:0:3

Theory and application of linear program-
ming techniques. Simplex and revised sim-
plex algorithms. Duality theory, dual
simplex method. post-optimality analysis.
Degeneracy. Transportation and assign-
ment problems. Applications, problem for-
mulation, computer solutions. Prereguisite:
MA 153, Also listed under IE 631

MA 815 Theory of Queues 2//2:0:0:3

Steady-state solutions for single and mul-
tiple channels, various arrival and service
distributions, queue disciplines. Transient
solutions. Emphasis on thcory, with solu-
tion techniques given for specific classes of
queues. Prerequisite: MA 223.

MA B16-817 Graph Theory I, 11
each 2'/2:0:0:3

Graphs and subgraphs, connectivity, trees
and girth, planarity, cmbeddings, n-con-
nectivity and edge-connectivity, Hamilton
graphs. matchings. factorization and cov-
ering, graphs and groups, graph isomor-
phisin and reconstruction, colorings, map
colorings, Ramsey and extrernal graph the-
ory, enumeration, connectedness in
digraphs. Euler and Hamtlton graphs, tour-
naments, networks. MA 816 prerequisites:
MA 108 and MA 109 or equivalent. MA 817
prerequisite: MA 816.
MA 833 Probability 21/2:0:0:3
Probability of events, distribution of random
variables, joint distribution, transforma-
tions. Prerequisites: MA 108 and MA 109
or equivalent, MA 223 or equivalent,

MA BSS Stochastic Process 2¢/::0:0:3

Normal and stationary processes, Wiener
processes, Poisson and renewal processes,
Markov Processes. Prerequisites: MA 853
or equivalent.

MA 861-862 Principles of Statistical
Inference 1, I1 euch 2/2:0:0:3

Two semester sequence in statistical infer-
ence. Point and interval estimation of sta-
tistical parameters. Theory of statistical
estimators, Fundamentals of statistical tests



of hypotheses. Second semester extends
theory of tests of hypotheses, including
sequential tests. Non-parametric methods
in statistics. MA 861 prerequisite: MA 224
or equivalens. MA 862 prerequisite: MA
861.

MA 863 Multivariate Analysis
203

Multivariate normal distribution, simple,
pariiat, muitiple correlation. Generalization
of student’s ratio, tests of significance of sets
of means. Tests of general lincar hypothe-
sis. Some generalizations of analysis of
vanance. MA 863 prerequisites: MA 862
and MA 153, MA 864 prerequisite: MA
863.

MA 865 Regression and Analysis
of Variance 200:000:3

Linear regression of one or more indepen-
dent variables. Least square estimates of
regression coefticients. Gauss-Markov the-
orem. Confidence regions for and tests of
hypothesis about regression coefficients.
Test of general linear hypothesis. Multiple
classification in analysis of vanance. Power
of F-test. Alternative models: I and I,
mixed models, analysis of covariance and
components of variance. MA 863 prereg-
uisites: MA 862 and MA 153. MA 866 pre-
requisite: MA 863,

MA 867 Non-Parametric Methods in
Statistics 21/2:0:0:3

Statistical inethods not bound by assurnp-
tion of known parametric form of distrib-
ution of observations. Applications to
engineering and scientific research in which
observations are not ordered on nuimerical
scale. Order statistics, tolerance regions,
permutation tests, goodness of fit tests,
limiting distributions. large-sample prop-
erties of tests. Prerequisite: MA 224.

MA 873-874 Theory of Stochastic
Processes I, I each 27:0:0:3

Foundations of stochastic processes.
Kolmogorov's extension theorem.
Properties of sample paths. Conditional
expectation. Martingales. Classes of sto-
chastic processes, Gaussian processes,
Markov processes, others. Second-order
properties. Slationary processes.
Applications. MA 873 prerequisite: MA
872 or equivalent. MA 874 prevegivisite:
MA 873,

MATHEMATICS AND STATISTICS

MA 881-8B82 Statistical Analysis of
Time Series 1, IT each 21/:0:0:3

Careful study of tractable models for sta-
tistical analysts of scalar time series. Models
treated: (1) “error plus trend™ models and (2)
stationary stochastic process models with
special ermphasis on autoregressive models.
Estimation, tests of hypotheses and multi-
ple-decision procedures for these models,
spectral representation and filtering, esti-
maticn of spectral density. MA 887 pre-
requisites: MA 153, MA 854 and MA 862.
MA 882 prevequisite: MA 881

READING, PROJECT,
THESIS, DISSERTATION

MA 941-944 Reading in
Mathematics I-1V each 242:0:0:3

Courses intended primarily tor students
who have completed two years of full-time
graduate study and who wish to do research
in a specialized area. Reading done under
guidance of facuity members and devoted
mainly to scholarly papers. Prerequisite:
permission of depariment.

MA 958-959 Selected Topics in
Advanced Mathematics I, I1
ecich 21/:0:0:3

Same course description as MA 955-956
except for credit structure. Prerequisite:
permission of department.

MA 997 Thesis [or Deprees of
Master of Science each 3 units

Thesis to present results of independent
investigation of suitable problem in abstract
or applied mathernatics. Study must include
adequate investigation of existing litera-
ture relating to subject. Regular reports on
progress of work and regular conferences
with assigned faculty adviser required.
Reregistration fee, any part: 3-unit charge.
FPrerequisite: degree status.

MA 999 Dissertation for Degrees of
Doctor of Philosophy each 3 units

Results of independent investigation of
some problem in mathematics, Must
demonstrate ability to do creative work
and inciude original rescarch of caliber
deemed worthy of publication in recog-
nized scientific journals. Oral examination
on subject of dissertation and related top-
ics required. Minimum of 24 dissertation

units required for degree. Reregistration
fee, any part: 3-unit charge. Preregitisite:
degree staitus and qualifving examinrion,

Students in other departments should note
that there are certain undergraduate courses
in mathematics that may be accepted tor
graduate credit in their deparunents. Such
courses are identified by a T following the
course number (c.g.. MA 223}

FACULTY

Deane Yang, Professor of Mathcmatics
and Head of Departinent

B.A.. University of Pennsylvama. Ph.D.,
Harvard University

Differential gecmetry, nonlinear particl
differential equations: overderermined sys-
tems of partial differenticd equations

Burton Lieberman, Associate Professor
of Mathematics and Administrative Ofticer
B.A.. Harvard University; M S Ph.D..
New York University

Differentiad equations; stachastic processes;
SIGHSHCS, sport science
George Bachman, Professor of
Mathematics

B.EE.M.S., Ph.I>., New York University
Fields and Valuations: Banach algebras;
topological measure theory

Emeric Deutsch, Protessor of Mathematics
B.S.. Pedagogical Institute of Timisoara
(Romania); M.S., Ph.D., Polylechnic
Institute of Brooklyn

Muatrix theory; functionad analvsis

Ronald Hirshon, Protfessor of
Mathematics: B.5., M.S.. Brooklyn
College;

Ph.D., Adelphi University

Growp Theory

Erwin Lutwak, Professor of Mathematics
B.S8..M.S., Ph.D.. Polytechnic Institute of
Brooklyn
Convexity

Richard Mandelbaum, Professor of
Mathematics; B.S.. Rensselaer Polytechnic
mstitute: MLA, Ph.D., Princeton University
Algebraic geometry: four dimensional
topolopy
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Clifford W. Marshall, Professor of
Mathematics

B.A.. Hofstra University: M.AL Syracuse
University: M.S.. Polytechnic Institote of
Brooktyn: Ph.ID.. Columbia University
Graph theory, conflict analvsis; upplicd
probability

Edward Y. Miller,
Mathematics

B.A.. University of Pennsylvania,
M.A., Ph.D.. Harvard University
Topology

Professor of

Paul F. Pickel, Professor of Mathematics
B.S.. Ph.D.. Rice University
Mathematical programmming, compuier
graphics, artificial intelligence

Stanley Preiser, Protessor of Mathematics
and Computer Science

B.5.. CCNY, M.5.. Ph.D.. New York
University

Numerical analysis; applicd imathematics:
algorithms; svstem performunce evaluation

Lesley Sibner, Professor and Head of
Mathematics

B.S., CCNY. M5, Ph.D.,

MNew York University

Partial differential equations; global
ancivsis

Georges Weill, Protessor of Mathematics:
Lic, Math., IDr.Sc.. University of Paris
{France);

Ph.D., University of Southern Cahfornia
Complex anafvsis; global analvsis: par-
ticd differential equations

Erich Zauderer, Associate Professor of
Mathematics

B.5.. Yeshiva Coliege: M.S.. Ph.D.. New
York University

Nonlinear wave propagation: particd dif-
[ferentiad equations; diffraction problens

Kathryn Kuiken, Associate Professor of
Mathematics

B AL M.AL Montclair State College: M.S..
New York University: Ph.D.. Polytechnic
Institute of New York

Groap Theory
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Joel Rogers, Associate Professor of
Mathematics

B.S.. Ph.[>.. Muassachusetis

institute of Technology

Perticd differential equations; fluid
mechanics; numerical nethody

El-Bachir Yallaoui, Instructor of
Mathematics

“Diplome d'Etudes Superieures™,

M.S. University de Seuf. Algeria; Ph.D3,
Polytechnic University

Real aind Functional Analvsis

ADJUNCT FACULTY

Daniel Drance, Lectorer
M.S.. State Umversity ot New York,
Stony Brook

Kamal Hajallie, Lecturer

B.S.. N.Y. Institute of Technology,
M.S., Fordham University:

Ph.D.. Polvtechnic University

Carl Gogolak, Lecturer
M.AL Fordham University;
Ph.D.. Polviechnic University

Dale Siepel. Lecturer
B.S., M.5.. Ph.D., Polytechnic University

Walter Vohs, Lecturer
B.5., SUNY Mariime College.
M.S.. New York Umiversity

Martin Weinless, [ecturer
B.S.. City University of New York

EMERITUS FACULTY

Aaron Fialkow, Professor Emeritus: B.S..
M.S. CONY: Ph.D.. Columbia University
Bifferentiad geomcetry; nesvork theory

Ronald M. Foster, Professor Emeritus
B.5.. Brooklyn College:

M.S.. New York University

Nerwark theory: graph theory

Heinrich Guggenheimer, Professor
Emerttus: Dipl., Dr.Sc., Swiss Federal
Institute of  Technology-Zurich
{Switzerland)

Differential equations; geometry-convex-
Hy

Leon Herbach, Professor of Mathematics
and Staustics

A.B., Brooklyn College: M.AL, Ph.D.,
Columhia University

Reliahilitv. stochastic models of physical
systems: Monte Carlo methods

Harry Hochstadt, Professor Emeritus: B.
Chem. E. Cooper Union: M.S.. NY.
Universtty: Ph.D., NUY. University

Differenticd equations; spectral eliory;

Sfunctional analvsis

Andrew ]. Terzuoli, Professor Emeritus
B.S.. Brooklyn Colicge: M.S.. New York
University

Probabilitv: statistics



MECHANICAL ENGINEERING

The undergraduaic degree in mechan-
ical engincering is offered on both the
Brooklyn and Long Island campusces,
and may be taken by fuli-time stadents at
cither location.  Some laboratorics are
shared in the semor year. Co-op stu-
denis can be accommodated.  Pan-time
students tuke the swne classes as full-
time students; there is 0o evening pro-
gram. Transler students are welcome.
There are alse pre-planned  programs or
articulation agreements with several
schools which cuse the transter. Consult
the Adinissions Office for details.

Graduate degrees in mechanical engi-
neering are offered on the MS and PhD
levels. For cach level, the student may
choose a spectalty area in thermal and
fluid scicnces, inechanical analysis and
design. or conlrols and robotics. By
selecting certain clectives, the student
may also have a focus i imanufacturing
within any of these three specialtics.

All mechanical engincering graduate
degrees are oftered to hoth fuli-time and
part-time students a1 the Brooklyn cam-
pus. The MS is offered on the Long
Island Campus for part-time stadents.
PhD} students may work on their disser-
tation at the campus most suited to the
adviser and the topic.

THE MECHANICAL
ENGINEERING

PROFESSION

Mechanical engincering 15 a dynamic
and evolving protession. Mechanical
engineers develop the physical systems
and devices that modern society needs or
wants from automobiles to air condition-
ing, robots to power plants, people
movers o artificial bmbs, and rocket
engines (o communications saicllites.  Tf
has a long tradition of lcadership in help-
ing o develop the natural environment
while hreaking the ground in such arcas
as resouree conservation through better
mainicnance technigues. improved efti-
ciency of energy-consuming devices

such as integrated cireuits, development
of codes for a safer technological envi-
ronimeil. new epergy sources, and co-
generation.

While undergraduate and graduate
programs in mechanical engineering are
designed pritnarily to develop talents in
these areas, graduating students eventu-
ally apply their trauning 1o the additional
diversificd lields of bioengineering.
manufacturing. astropautics, systems
engineering. management, and law. As
students mature and realize therr abili-
tics, their professional lives may center
on enpineering rescarch, government.
business, or education.

UNDERGRADUATE

PROGRAM

All Polytechme undergraduates now
begin their engineering education in the
freshman year. with the EGI101-i02
sequence. They are also introduced to
prograsiuming methodology {CS200) and
to the physical sciences and to a five-
semester sequence of mathematics, The
table on the next page shows the tvpical
four-year curticulum in mechanical engi-
neering’.

Mechanical engincering students
begin courses in their major in the hegin-
ning of the sophomore vear, with courses
in engineering graphics, mechanics, and
mechanical properties of matenials. In
the junior year, the students take an
mnstromentation course (MIE3215 and
take core courses which fall into three
areas: thermal/fluids, mechanical analy-
sis and design, and controls. There is 4
strong emphasis on design, beginning n
the freshman year and continuing
through the capstone senior design
sequence. Several courses reguire
design projects, There is also a strong
emphasis on hands-on lab experience,
with a totad of six credits of ME lahora-
tories (ME324, ME273, ME351-352
plus computational labs in graphics and
in finite clement methods,

To provide a broader education and
understanding of the world, twenty-
seven credits of study e humanities and
social sciences are required.  Several
electives are included, as shown in the
typical program. Throughout these
courses and in several designated “writ-
ing mtensive” courses in the major, stu-
dents are also required to use and refine
their communication skills. Tomorrow’s
lcaders must be truly educated and must
also be able 10 express themselves.

Students are encouraged to participate
in the ASME and/or SAL student chap-
ters. and 0 make use of departmental
space for study and interaction with
other students in the program. During
the past several years, students from
freshman to senior in several disciplines
worked topether on the SAE Formula-
One Car Project which was entered into
national competition in 1992 and 1993.
Teamwork s encouraged in these pro-
jeets and in the departmental labs.

Mechanical engineering students
have four technicat electives available to
them. of which two must be taken from
the following courses:

MBI Fluids 11

ME M Design of Energy Transter and
Canversion Systems

ME2T2 Stress 1

ME261 Vibrations

ME323 Advaniced Controls and Roboiics

En recent vears, other available electives
included courses in HYAC, powerplanis,
internal combustion engines, manufac-
tHring processes, engineering cconomy,
systems simulation, quality control and
assurance. and design for manufactura-
bility. By proper selection of clectives,
students may concentraie in manufactur-
ing or in acrospace engineering.
Students are encouraged to work
closcly with the academic adviser, using

This typical program s for students entenng in
September 1993 and fater. Students earodled prior
ta Septeinber 1993 should consult the depurtimental
brachure covenng their year.
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the departmental brochure entitled
“Advising Procedures and Record for
the BS(ME)". This brochure includes
checklists on the technical and humani-
tiesfsocial science electives. to assure
that all depree requirements are met,

The undergraduate program leads to
the degree of bachelor of science in
mechanical engineenng. The program is
accredited by the Accreditaiion Board
for Engincering and Technology
{ABET).

SPECIAL DEPARTMENTAL
REQUIREMENTS

Seniors with GPA's of 3.5 or better
may take honors work {ME381-2}.
Seniors with good academic standing
may take certain graduate courses as
electives with the departmental adviser’s
approval.

fn addition to the University require-
ment of a 2.00 GPA for graduation, ME
students must also earn a 2.00 overall
GPA in their ME courses (1.2, all those
with "ME" prefixes in the “Typical
Program of Study™, plus the technical
electives).

Students st have a “C” average in
three sophomore-level courses {METLT],
ME#$12, MEI121) before proceeding to
junior-leve! courses. Students must have
a “C" average in three junior-level
courses (ME201, ME202, ME2231)
befure proceeding to senior-level cours-
¢s. Those not satistying these require-
ments must repeat the courses which
earned less than a ™ grade before pro-
ceeding.

Students on academic probation are
usually permitted to preregister for the
next semester, bul are obliged 10 consult
with the ME adviser after their grades
are posted, and before the beginning of
classes.

TRANSFER STUDENTS

Qualified graduates of two-year pre-
enginecring prograins, such as those
offered at several community colleges
and four-year liberal arts colleges, may
often fulfill the requirements for the B.S.
degree in mechanical engineering in two
additional years. Space does not allow
illustrations of the way in which this can
be done. duc to the variations from col-
lege to college. However, the undet-
graduate advisers are familiar with our
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past prachice with scveral colleges and
able to guidce the prospective student.
With some colleges, there are formal
articulation agreements and typical pro-
grams of study.

Students who have some coursework
toward a degree may also apply for
transfer credit upon application o
Polytechnic. In all cases, transfer credit
is granted based upon cquivalence to
Polytechnic courses. The process is
expedited hy previous decisions, and
past transfer credit granted to studenis
from the same college 18 good indicator
for prospective students. However, the
adviser must be consulted in all cases for
a current decision; content of courses do
change over the years at Polytechnic and
the other colleges, and it this which
determines decisions in cach casc.

Transfer students are strongly encour-
aged to have a meeting with the under-
graduate adviser separate and apart from
the registration process, so that a proper
evaluation may be done. The
Admissions Office does have informa-
tion on past decisions for a given col-
lege, or can arrange a meeting with the
departinental undergraduate adviser,

Graduates of technotogy programs
may be able o fulfill the requirements
for the B.S. degree in mechanical engi-
neering in two to three and one-half
years depending upon the scope and
level of their previous education. The
same is true for graduates of practical
engincering and other such programs in
various countries. Consult wiith an
undergraduate adviser for details.

MANUFACTURING AND
INDUSTRIAL ENGINEERING
COURSES

Studenis interested in undergraduate
courses in manufacturing may take such
courses as advanced controls and rohot-
tes (ME323), manufacturing processes
{ME340/MT244}. and solid modeling
and design (ME332). Qualified students
may lake praduate courses in manufac-
turing systems engineering (MN788) or
design for manufacturability {MN792).
There are also several industrial engi-
neering undergraduate courses listed in
this section of the catalog. in engineering
economy, system simulation, robotics
applications. quality contrel and man-
agemcnt. and facility design.

PROGRAM
/ FOR THE

BS{ME)

FRESHMAN YEAR
First Semester
EG 100 Iniro te Enprng. 1
MA 10R Calerifus § 4
CM A0 E Gen Chemr d Ri
CS 20X Ponvmng Methadology i
HU 1€+ or 103 3
S0 1 Froshman Semitar 0
1o.0
Second Semester
LG a2 Iatrer ter Eng Design 4
M 167 Cetbewebies 4
CyM 20102 GenChem 1 ki
PH 14}7 Mechenic s ki
HU  Zitor S5 104 3
16.0
SOPHOMORE YEAR
First Semester
MaA 18 D35 & N Methods i
PH MBS Elecr, Mognet, Flukds 13
HLU 20 or S5 104 3
ME 111 Mechamic s | 3
MT 305 Moch Prop of Materials 3
ki 1N Crogihics 2
175
Second Semester
MAao 10w Multichien Codendus 3
PH 10919 Weaves, Optics, Thermo 38
HUZSS Elective ki
HU 1D Prof Repors Weiring 3
ME 112 AMechicmivy I k1
ME 121 Moech, of Muterals 3
185
JUNIOR YEAR
First Semester
HUZSS Elective 3
Marh Elective 3
ME 271 Stresy | 3
ME 20} Thermodvnannes | 3
ME 231 Hluids § 3
ME 321 Fstramemiaton _ 3
1860

Second Semester

HLYSS Elecrive 3
MFE. 202 Thermodvnanes M 3
ME 203 Heat Transfer 3
ME 301 Svnth af Mech Svs H
ME 322 Auwtennated Controd 3
ME 324 Bonara/Cnit Lah 2

_—
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SENIOR YEAR

First Semester

HU/SS Lleciive 3
ME 351 ThermalfFluids Lab | i
ME W2 Machine Elements 3
ME 273 Stress/Mach Lab !
ME 36l Semor Project 2
Techmical Elective 3
Techmical Elective _ 3
16.0
Second Semester
HLYSS Elective 3
ME 382 Thermal/Fluidy Lab I i
ME 341 Fintte FElements +
ME 362 Sewinr Project 2
Tecluical Elective i
Technical Efective _ 3
16.0
Twer aof the technical electives must come from:
ME 272 ME 232 ME 323 ME 261 ME 204
Taotal Credus 136

DUATE PROG

Programs of study leading to the MS
and PhD degrees in Mechanical
Engincering are available in cach of
three specialty areas:

» Thermal and Fluid Sciences
» Mechanical Analysis and Design
+ Systems, Controls, and Robotics

Within each of these specialties, a
student may choose 1 concentrate some
of the electives in manufacturing engi-
NCCTing.

A bachelor’s degree and good acade-
mic record in mechanical engincering
from a suitable college or university is
generaily required for admission to the
graduvate program. Applicants with
degrees from fields other than mechani-
cal engineering may be admitted, but
have to undertake additional studies to
achieve a comparable background. The
courses required to achieve this are spec-
ified as pant of the admission evaluation
or first advising session. Undergraduate
courses specified for this purpose cannot
count toward credits needed for the
degree.

Graduate programs aie subject to the
prior approval of the graduate adviser
designated by the department. All stu-
dents are required to have a GPA of 3.00
or betier in cach of the following: in all
praduate courses taken at Polytechnic; in

all courses submitied for the ME degree;
in all guided studies (readings, projects,
thesis, dissertation).

REQUIREMENTS FOR THE
MASTER OF SCIENCE
DEGREE

The requirements for the MS degree
in mechanical engineering are suited (o
the applicant’s specialty. which is speci-
fied by the student in the admissions
process of the first advising session.

Fuil-time M$ students are expected to
undertake a rescarch project or thesis as
part of the program.

Students must take at least 27 units of
the MS Program at Polytechnic. No
more than a total of nine units may be
attributed to transfer and readings cours-
es. Validation cred#t is not allowed, but
specific requirements may be waived
(and an appropriate substitute designat-
ed) by the graduate adviser, based upon
the student’s prior studies or experience.

Studies for the MS must be complet-
cd within a four year period. unless there
is a formal leave of absence approved
prior to the period for which the studies
are interrupted.

The degree requirements are:

ME 600 Applied Computational Methods 3
ME TG Finie Efements 3

ME 991-2 Sentinar in Mechanical
Enghtesring -
Reguired for Specialty Area (see below) 12
Electrves, upproved by graduate adviser 18
36

The 18 credits of elechives must include at
least 6 units within the ME Program and no mure
than 12 units from non-ME courses’. Students are
encouraged 1o take at least one graduaie course in
mathematics as part of the non-ME courses, Full-
time students must take project or thesis work
totailing from 6 10 12 units and may take ro more
than 9 units of non-ME courses” as electives. All
courses and program details are subject w adviser
approval.

Thermal and Fluid Sciences
The required courses are:

ME 601 Thermodviramies | 3
ME 605  Hewr Transfer 3
ME 616 Fluid Dvnennies 3
ME 706 iCenvectiont or ME7H (Viscous
Fiem) ki

Cenmmon ME electives include conductive heat
transfer, HVAC, and experimental methods in
thermal{fTuid science, thermed issues in manufoc-
nering processes, vibrations, end discrete feed-
buek contral.

MECHANICAL ENGINEERING

Mechanical Analysis and Design
The required courses are:

ME 621-22
ME 644.45

Stress 1-1F 6
Vibrations I-11 6

Conmmon ME electives include fracture mechan-
ics, strexy analyvsis of composite marerialy, elas-
ticity, thermodvnamics, and discrete feedback
contrid,

Systems, Controls, and Robotics
The required courses are:

ME &6&0  Discrete Time Feedback Controd 3
ME 661  Sensors Bosed Roborics 3
EL 810  Linear Svsiems (MEG70) i
EL 725 Seate Space Design for Lincar
Control Svsiemy (MEGTE) 3

Common ME electives include vibrations, adap-
tive control, newral networks, fracture mechanics,
thermadynamics, and heat transfer.

MANUFACTURING

Students in any one of the three pre-
ceding specialties may concentrate some
of their electives in manufacturing. The
following courses are strongly recom-
mended:

iIE 6l
MN 788

Quadity Control and Inprovement
Munufuciaring Svatems Engineering

plus at least a third elective selected
from:

ME 717 Thermal Design of Elecrronics
Svsrems

ME 718 Thermuf Issues in Manufacturing
Processes

Other relevant courses may be approved
by the graduate adviser.

' No more than 9 units in the "Systems, Controls,
and Robotics” specialty

* No more than 6 units in the "Systems, Controls,
and Robotics” specialty

' Students with good preparation in stress analysis
are encouraged to seek a waiver of these cours-
es, and an appropriate substitution, One such
substitution is Elasheity T-11 (ME721-722).
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REQUIREMENTS FOR
THE DOCTOR OF
PHILOSOPHY DEGREE

The PhD> Degree is a terminal degree
beyond the MS, focused on engineering
research. Students are expected to
advance the state of the art in their spe-
ctalty by original and creative work.

An MS degree i mechanical engi-
neering with a specialization tn one of
the three departmental arcas (thenmal
and fluid sciences, mechanical analysis
and design, systems/controls/-obotics) is
required for admission to the PhD
Degree Program. A grade point average
{GPA) of 3.5 or better i the MS work is
generally required for admission,

In cases in which it is unclear that the
required M5 specialization has been sat-
isfied, the MS degree requirements of
the preceding section shall be used io
detine the necessary preparation. The
same criterion shall be used when the
MS degree is in other enginecring disci-
plines.

The departinent has a “Set of
Guidelines for the PhD Program in
Mechanical Engineering”  which
describe the requirements related Lo
gqualifying examinations, disseriation
proposals. guidance commitiees. disser-
tation defense. and other relevant mat-
ters. Polyviechnic's Otfice of Rescarch
and Graduate Affairs has information on
admission to candidacy. dissertation
preparahion. and other matters. Students
are encouraged to obtain copies of these
documents.

The General Requirements for

the PhDD Degree are:
Lnits
Meferr wark refared e speciafne - 3
Approved Courses B wo nimer areay’ 24 30
PRl Pissertation i ME 995} 24-3()
ME 991-2 Senrivar in ME
fedeh Semme e i
i)

Studies for the PhD Degree must be
completed within a five year period fol-
lowing the MS degree or the date of
admission, whichever is later, unless
there is a formal leave of absence
approved prior (o the period for which
the studies are interrupted.

Once the dissertation is begun, the
student must register for at least three
units of MES9Y9 in each Fall and Spring
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semester. Actual registration should
reflect the pace of the work and the
activity ot the student.  An exception o
the minimum registration requirement
may bt made in the last semester ol reg-
wstration, if that semester is primarily
devoted o finalizing the work and dis-
sertation document.  Dhissertation grades
of "L in two consecutive terms will be
couse to reconsider whether the student
will be permatied to continue doctoral
waork.

The MESSL-2 registration 1s required
during el semester of the PhD Degree
studies. The purpese is (o assure expo-
sure to current work in the tield, and par-
ticipation in the ME Program.

UNDERGRADUATE

COURSES

ME 101 Engineering Graphics

1:3:0:2
Sketching, drawing, and coinputer-aided
drafting. Projection theory: multiview.
axonometric. oblique. Auxiliaries, see-
tions. isometrics. dimensions. fasteners,
detail  and  assembly  drawings.
Intreduction to bluepnnt reading.
Overview of CIM. and CAD integration
with other CIM concepts.  Design pro-
ject ncorporating developed skills in
visuahzauon, drawing wchniques. stan-
dards. and CAD. Prerequisites:
Introduction e Engineering Design (£G
Hexss

ME 111 Mechanics | 3:0:0:3
Three-dimensional vector treatment of
the static equilibrium of particles and
rigid bodies. Equivalent force and cou-
ple systems. Distributed force systems.
Static analysis of trusses. frames and
machines.  Friction, impending motion.
Methods of vinual work, Prereguisites:
Mechanics (PH 107); Calewdus H {MA
107},

ME 112 Mechanics I1 RNIRIRS
Three-dimensional treatment ot the Kine-
matics of panticies and rigid bodies using
various coordinate svstems. Newion's
laws, work, energy. timpulse. momen-
tum. conservative foree ficlds, impact.
Rotation and plane motion of rigid bod-
ies. Prerequisite: Mechanics T iME
HL

ME 121 Mechanics of Materials

3:0:0:3
Stresses and straing in ension. 10Fsion,
and bending members.  Statically deter-
minate and indeterminate struclures.
BPeflections of beams. Column instabili-
ty. Prerequisites: Mechanies 1 (ME
HiE), Mechanical Properties of
Mueerials {MT 305},

ME 201 Thermodynamics1 3:0:0:3
Properties of pure substances: concepts
of work and heat; closed and open sys-
iems. The fundamental Taws of thermo-
dynamics. Carnot and Clasius statements
of the 2nd law; entropy and entropy pro-
duction; heat engines, retrigerators, heal
pumps; efficiencies, coetficients of per-
formance. Prerequisites. Waves, Optics,
Thermodvnamics (PH 10%): DE's &
Numerical Methods (MA 1048},

ME 202 Thermodynamics II 3:0:0:3
Continuation of ME 201. Imreversibility
and availability. Power and refrigeration
cycles. Maxwell's equations and other
thermodynamic relations,  Properties of
mixtures; air-conditioning.  Energy and
cquilibrium aspects of chemical reac-
tions: flame temperatures.  Introduction
to phases and chemical equilibrium.
Prerequisites.  Thermadvaamics T (ME
2001

ME 203 Heat Transfer 3:0:0:3
Fundamentals of conduction and radia-
tion heat transfer. Analysis of multi-
dimensional geometric for the conduc-
tion mode. Intreduction to radiation cir-
cuit concepts.  Analysis of no flux walls
and radiation balance. Gas radiation con-
sideration. Prerequisite: Thermao-
dynamics T'IME 208); Fluids 1 (ME
23i)

ME 204 Design of Energy Transfer
and Conversion Systems 3:0:0:3
[ntroduction to boundary layer and
development of Nussauli number and
Reynolds number relationships. Laminar
and turbulent heat transfer aspects.
[Fundamenials of heat exchanger design.

S The mimors are each 12-15 units of graduane
study, and are generally chosen 1o sirengthen
the student’s ability 1o pursue the disseriation
work. They are developed in concert with the
graduate adviser andfor disseriation adviser. Al
least one ninor must be within the ME
Program. Sce the “Set of Guidehnes™ for illus-
traiions of approved minors,



Paraliel. counterfiow, and crossflow
arrangements.  Shell and tube considera-
tions. Design projects. Prerequisites:
Thermodvnamics I (ME 202); Hear
Transfer (ME 203).

ME 212 Heating, Ventilation & Air
Conditioning 3:0:0:3
Review of thermodynamic principles,
psychrometric chart and psychrometric
analysis, ceinfort air conditioning and
indoor air quality, heating and cooling
system, HVAC system design and
equipinent sclection. Prerequisite: Heat
Transfer (ME 203).

ME 213 Transport Processes 3:0:0:3
Extension of principles developed in ME
201, ME 231, and ME 203. Energy
release and momentum. heat and mass
transfer process. Unified treatment
using transpott phenomena methods,
Prerequisites: Heat Transfer (ME 203}

ME 231 Fluids I 3:0:0:3
Introduction to fluids. kinematics, hydro-
statics, thermodynamics. Basic conserva-
tion laws in integral control volume,
conservation of mass, momentum, angu-
lar momentum, and energy. Bernoulii
equation. Introduction to differential
analysis of fluid motion for internal and
external flows. Prerequisites: Elec,
Muagnet, Fluids Lab (PH 108/118); DE’s
& Numerical Methods (MA 108);
Multidimensional Caleulus {MA 109),

ME 232 Fluids 11 3:0:0:3
Dimensional analysis and similitude.
Flows in pipe networks and ducts, head
losses, friction factors. Flow measure-
ment. Fluid machinery, velocity potygon
analysis, performance characteristics,
combination with flow systcms.
Introduction to compressible flow,
steady one-dimensional [low in nozzles,
normal shocks. Prerequisite: Fluids [
(ME 231).

ME 243 Internal Combustion

Engines 3:0:0:3
Introduction and definitions, engine
operating characteristics. Thermo-
dynamics of internal combustion
engines. Thermodynamics of combus-
tion. Combustion in spark ignition and
compression ignition engines. Design for
pertormance and efficiency. Pollutant
formation and controls, emissions fests.
Preregquisite: Thermodynamics [ (ME
261}

ME 261 Vibrations 3:0:0:3
Undamped and damped vibrating sys-
terns. Free vibrations. Harmonic, peri-
odic. and transient forces. Forced
responses.  Accelerometers. Two and
multi-degrec of freedom systems.
Prerequisites: Mechanices IT{ME 112).

ME 271 Stress 2:0:0:3

Concepts of the classicat linear theory of
elasticity, Stress. strain, transformations
equations, equilibrium equations, com-
patibility, stress-strain relations, bound-
ary conditions, superposition, St.
VYenant's Principle, application 1o exien-
ston and bending bars of arbitrary cross
section. Unsyminctric bending of
beams, calculation of stresses and dis-
placements. Shear flow and shear beams
of open and closed thin-walled cross sec-
tion. Prerequisites: Mechanies af
Materials (ME 121); DE’s & Numerical
Methods {MA 108).

ME 272 Stress Analysis of
Mechanical Componenis 3:0:0:3
Castigliano’s method for trusses, beams,
and frames. Thick-walted cylinders,
shrink fits. Beams on elastic founda-
tions. Thermal stresses in rotors.
Torsion of mechanical elements.
Laboratory experiment related to deter-
mining shear centers, siress concentra-
tions by photoclasticity. Prerequisite:
Stress H{ME 271).

ME 301 Synthesis of Mechanical

Systems 3:0:0:3
Kinematic analysis and design of link-
apes. Velocity and acceleration imagces.
Instantaneous centers.  Design of cams,
gears trains. Geomeliric and algebraic
methods of synthesis for path and func-
tion generators. Prerequisite; Graphics
{ME 101); Mechanics IT{ME [12).

ME 302 Analysis and Design of
Machine Elements 3:0:0:3
Applications of basic principles in-depth
analysis and design selected machine
elements: brakes, clutches. springs,
screws, wear, boundary and hydrody-
namic lubrication. Term design of pro-
ject. Prerequisites: Synthesis of
Mechanical Systems {ME 301); Stress |
{ME 271).

ME 321 Instrumentation 3:0:0:3
Measurement Statistics: standard devia-
tion, curves of regression, accumulation
of errors. Electrical measurements and
devices. Instrument systems and compo-
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nents: transduction of mechanicat infor-
mation into analog and digital signals;
signal processing and filtering devices:
readout devices. Static and dynamic
measurements of mechanical compo-
nents and systems; compuier simulation
studics. Iatroduction o digital logic.
Computer Interfacing. Prerequisites:
Elec, Magnet, Fluids Lab (PH 108/118);
DE's & Numerical Methods {MA 108).

ME 322 Automated Controls

AN LRE
Feedback and development of control
systems. Transfer functions, Block and
signal flow diagram. Responses to aperi-
odic and periodic excitations. Lrror con-
siderations. Stability, Routh-Hurwiz cri-
terton, root locus, Bode-plot techniques.
Laboratory: experinients in instrumenta-
tion and controls. Prereguaisite:
Instrimentation (ME 321),

ME 323 Advanced Conirols and
Robotics 2:4:0:3
Spatial descriptions and operators,
Transformation of vectors. Link descrip-
tion. Link parameters. Ajgebraic and
geomeiric solution of inverse kinematics.
Velocities and static forces. Newton-
Euler dynamic formulation. Manipuiator
dynamics in Cartesian and Joint space.
Path description and generation. The
control problem for manipulators. The
hybrid position: force control problem.
Prereguisite: Awromated Controls (ME
322).

ME 324 Instrumentation/Controls
Laboratory F.3:0:3
Electrical measuremenis. Passive &
active filiers. Computer interfacing and
simulation. Temperature sensing and
contrel.  Air flow sensing. Strain, force
and acceleration measurcment. DC-
motor modeling and control. Co-regii-
site: Automaied Controls (ME 322}

ME 332 Solid Modeling and Analysis
2:3:03
Study of 3D Modeling techniques; Ap-
plication of these techniques using CAD
workstations; constructive solid geome-
try and boundary rep methods o gener-
ate 3I2 objects and assemblies: mass and
inertial property analysis: finite element
analysis; interference checking and kine-
matic analysis. An independent design
project at the end of this course requires
application of all these techniques.
Prerequisites: Graphics (ME 101),
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ME 340 Manufacturing Process

RPOT VNI
Properties of materials relating of fabri-
cation wnecthods. Casting, Metul cutting
mechanics, cutting fluids, thermal and
vibrational aspects of machining,
Machinability criteria. Delormation pro-
cessing, hot and cold. mechanics of
defermation. Joining and welding.
Uneonventional processing.  Eleciro-
chemical and electrodischarge machin-
ing. Prereguisite: Mechanical Properties
of Materials (MT 305),

ME 341 Finite Elements 3/ F/Aa0:d
The finite-clement method as it applies
1o continuum-iype. boundary-valve
problems; intreduction to calculus of
variations and weighted residuals, Ritz
vs. Gulerkin: one and two-dimensional
simplex and complex elements. Special
purpose programs for obiaining numer-
cal solutions to differential equations
which govern cagincering problems in
structural mechanics. elasticity. heat
transfer. and (luid flow, Prerveguisites;
Stress L (ME 271); Hear Tronsfer (ME
203)

ME 351 Heat Transfer Laboratory 1

VYR ]
[nstrumentation principles. Experiments
reluted to thermodynamics, flud
mechanics, and  heat  transter.
Frereguisites: Fluid Mechanies T (ME
231 Instrumentation/Contrody Lab (ME
324 Thermodvaamics HIME 202},

ME 361 Design Project 1 0.6:0:2
Seniors are required to take @ two course
sequence 1 which they are exposed to
principles of design and the design
process, and then undertake one or more
specific designs. The designs are gener-
ally specified by the student from a list
of available projects. Students work in
small groups. Writien and oral status
reports are required. The two course
sequence ofien involves expernenced
destgn enpincers from  indusiry.
Prevequisite: Serdor vear staius.

ME 362 Design Project 11 0:6:0:2
The second semwester of the semor design
seyuence. Written and oral presentations
are required, and are part of the grading,
as 15 the design product itself. The
assigned grade is applicd to both ME
361 and ME 362. Prerequisite:  Senior

Veerr STy,
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ME 391-392 Selected Topics I, 11

60003
Areas not covered in other courses,
Spectfic topics vary according 1o instruc-
tor, who may be a visiting professor.
Topics and prerequisites announced dur-
ing term prior w offering,

INDUSTRIAL
ENGINEERING

COURSES

These courses are under the adminis-
trative control of the departiment, and are
available as clectives n MLE. and other
Programs,

IE 3 Engineering Economy

3:0:0:3
Economic and financial considerations
i engineering decistons. Decision crite-
ria under certainty. risk. uncertainty.
Cost concepts, financial calculations,
capital sources, accounting data, depreci-
ation. Comparison of alternatives by
annual cost, present worth and discount-
ed cash flow methods. Minimum cost
and maximum profit determination.
replacement and economic  life.
breakeven analysis, ettect of taxes,
intangible factors. Prereguisite: junior
standing.

1E 311 Quality Control and

Quality Assurance 3:0:0:3
Introduction to the concepis of the cost
ol guality, gualily assurance, quality
process control, and total quality man-
agement. Emphasis on process manage-
ment and control. Control charts and
their use: the concept of "out of control”;
charts based upon variables and charts
based wpon attrihutes. Specifications.
and tolerances. Acceptance sampling by
tots, including concepts of producers and
consumers risks. Course project
required. Prereguisite: MA 223,

IE 321 Facility Planning and Design
3:0:0:3
Development of quantitative maodels for
analysis of facility layout and location
problems. Solutions by both mathemati-
cal optimization and heoristic algo-
rithms. Locations of single and muliiple
facilities in existing and new layout
design. Other topics include compuier-

ized layout planning, materials handiing
systems. evaluation and improvemnent of
facility productivity. Prerequisite: MA
162,

IE 342 Robotics Applications
20::84:0:3
Apptied robotics and the cosi-effective
miegration of robots into manufacturing
processes. The course will cover total
systems, robotic cell design and selec-
tion of robot types 1o suit cach phase of
industrial engineering. Laboratory
experiments will include construction
and use of robots and scaled mmodels.
Plant visits. tield trips and case studies.
Frerequisites: junior stunding.

IE 380 System Simulation

2:3.0:3
Modeling and simulation of discrete sto-
chastic systems, including randoin vari-
abies and statistical phenomena. Case
studies of simulation applications.
Intensive applications of PC-based simu-
lation software packages. Economic fac-
tors supporting simulation techniques.
Students develop, run, and experiment
with several simulation models.
Prevequisites: MA 2M,

sRADUATE COURSES

“E 600 Applied Computational
Methods 21:0:0:3

Computational methods used in formula-
tion and solving probleis that occur in
congineeiing. Methods of interpolation,
numerical differentiation and integration,
solution of lnear and non-linear equa-
tions and eigenvalue problems. Finite
ditference methods.  Particular attention
to contihuum technigues, c.g.. Rayleigh-
Ritz, Galerkin, and Collocation. Also
listed as AE 623.

ME 700 Finite Elements  2'/4:0:0:3
Derivation of element stiffness matrices.
Construction of general stiffness mairi-
ces in global coordinates. Application to
problems in plane siress, plales, and
shells under static and dynamic loads.



Applications in thermal. heat transfer,
and fluid mechanics. Emphasis on prob-
lems involving amalysis of systems with
many unknowns. Prereguisite: ME 600,

THERMAL AND FLUID
SCIENCES

ME 601 Thermodynamics |

24003
Availability functions, general thermo-
dynamic relations, equations of state,
general thermodynamic equilibrivm cri-
teria. Prereguisite: ME 202 or equiva-
fene.

ME 605 Heat Transfer 2:0:003
Basic heat transfer mechanisms, Steady
and unsteady conduction. including sys-
terns with internal heat sources. Iniernal
and externa! forced and free convection.
Radiation between surfaces and in gases.
Dimensional and boundury layer consid-
erations. Applications involving fins and
heat exchangers.  Prereguisites: ME204
ar equivalent,

ME 610 Fluid Pynamies  2/:0:0:3
Conservation laws of mass momentum
and energy. Elements of potential theory
and pas dynanics. Applications of invis-
cid flow to simple internal and cxiernal
geometrics: controd volume and differen-
tial approach to Muid dynamic problems.
Prervequisiter ME 232 or equivalent.

ME 701 Thermodynamics [127/.:0:0:3

Continuation ol ME 605. Applications of

thermodynamic equilibrium eriteria to
varipus problems, including chemical
reuctions. Prevequisite: MEGO.

ME 706 Convective Heat Transfer
a3
Developments and applications of lami-
nar hydrodynamic and thermat boundary
juyer equations for tluid media.
Mechanics of turbulence: formulation
and analysis of turbulent hydrodynamics
and thermal applications: natural con-
vection and film evaporation and con-
densation. Preveguisie: ME 605,

ME 707 Conductive Heat Transfer
20:0:0:3
Theoretical development of transient and
steadystate temperature distributions in
finite and intinitc solids. Appropriate
mathematical techniques introduced as
required. Sohids undergoing phase

change and two-dimensional fields.
Prerequisite: ME 6035,

ME 708 Radiative Heat Transfer

200403
Fundamentals of radiative mechanisms
of energy transfer. Detinitions of basic
quatities. Equations of transler, radiative
heat{lux vector and conservation equa-
tions. Properties of surfaces and partici-
pating media. Applications (o engineer-
ing systems. Prereguisite: ME 605,

ME 711 Viscous Flow and Boundary
Layers 20:0:0:3
Introduction to molecular and macro-
seopic transport, concepts of stress and
strann, and derivation of the Navier-
Stokes equations.  Application 1o prob-
lems of diffusion, boundary layers and
slow motion.  Analytc and numerical
tethods are presented.  Prerequisites:
MEolG.

ME 712 Turbulent Flow  2'/:0:0:3
General theories of turbulence, basic
concepts. transition, homogencous turbu-
lence. anatysis of turbulent shear flows,
turbulent heat and mass transter, experi-
mental methods. Prerequixites: ME 610,

ME 713 Compressible Flow
2/00:0:3
Subsonic. transonic. and supersonic
flows over two dimensional and axisym-
metric hodies. Shock wave development
in both one-dimensional unsteady and
two-dimensional steady flow sysiemns.
Internal and external flows are consid-
ered. Prevequisite: ME 601 ME 610

ME 715 Computational Methods in
Thermal- Fluid Sciences 203
Numerical analyses. Finite difterence
approximations. error and stability
analyses. numerical dispersion and
darnping. natrix inversion methods,
Implicit and explicit procedures, SOR,
ADI. hopscotch and direct solvers lor
evaluating lincar and nonlincar diffusion
and convection problems. Preregitisites:
ME 600 and MEGOS or MEGI0. Also
listed under AE 732.

ME 716 Experimental Methods in

Thermal-Fluid Sciences 2/0:0:3
Integrated survey of the principal tech-
niques and instrumentation used for
obtaining experimental daia in therrnal-
fluid sciences. Toples include: calibra-
tions. accuracy, generalized performance

MECHANICAL ENGINEERING

characteristics, varous devices for mea-
suring flow. velooity, pressure, tempera-
ture, heat flux, computerized data acgui-
sition, planning experimental programs,
parametric mapping, and noise in mea-
suring systems. Preveguisite: ME 605
or permisston of graduate adviser.

ME 717 Thermal Design of
Electronics Systems for Performance
and Reliability

204:0:0:3
Thermal modeling and simulation of
electronic equipment and systems,
forced and natural air cooling, cooling
with water and other liquids. cryogenic
couling, use of cooling correlations,
approximate nuinerical tormulations, fan
characteristics, fan and disc acoustic
noise. chip thernmal profites, thermal
influcnce on the reliability of semicon-
ductor circuits.  Prerequisite: MESOS or

permission of graduate adviser.  Also
listed under MNS(2.

ME 718 Thermial Issues in
Manufacturing Processes  27/..0:0:3

Thermal modeling and simulation of
manufacturing and materiuls processing,
thermally driven processes, dip coating,
thin filmis, soldering. laser welding and
cutting, heat removal from processes
generating parasitic heat, thermal man-
agement of machining. Prereguisite
MEGOD or permission of graduate advis-
er. Also listed under MN804,

ME 803 Combustion 29::0:0:3
Chemical characteristics of flames. Heat
of formation and of reaction: phase and
reaction equilibriom and adiabatic flame
temperature: and special conceniration in
stationary and flowing reacting systems.
Cheinical kinetics of homogeneous and
heterogencous reacting  sysicms.
Branching chain reactions and explosion
limits, Prerequisite: ME 601; ME 706.

ME 809 Multiphase Heat Transfer

20:0:0:3
Conservation equations for two-phase
flow systems with emphasis on gas-lig-
uid mixtures. Bubbly, slug, annular and
fog flow regimes. Pressure drops and
heat transter. Nucleate and film boiling;
drop-wise and film condensation.
Critical heat flux. Prereguisites: ME 6014
& ME 706
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MECHANICAL ANALYSIS
AND DESIGN

ME 621 Stress Analysis | 27/4:0:0:3
Review of theory of beam bending. Use
of energy methods applied to statically
indeterminate structurcs. Columns,
beam columns, beams on elastic founda-
tions. Circular cvlindrical shells.
Discontinuity analysis tn complex strue-
tures. Prereguisite: ME 271 or equiva-
fent.

ME 622 Stress Analysis IT  2/4:0:0.3
Stress-strain relationships.  Two dimen-
sional stress and strain analysis; equa-
tions of compatibility and equilibrium;
the Airy stress function. Solutions of
various classic two dimensional prob-
Iems,including those of stress concentra-
tion and thermal stress, Torsion of pris-
matic bars, open and closed thin-wailed
structures. and multi-cellular structures.
Prereguisite: ME 021,

ME 643 Energy Mcthods in
Structural Analysis 2:0:0:3
Unified treatment of structural analysis
esing the principles of virtual work, total
potential energy. total complementary
potential, und  mixed-energy.
Applications to trusses, beams, frames,
rings, sandwich structures, and to plane
stress and plane strain problems,
Raylcigh-Ritz procedure. Galerkin
method. Prereguisite: mechanical engi-
neering adviser's approval.

ME 644 Mechanical Vibrations I

20/:0:0:3
Dynamics ot one, two, and multidegree
of freedom systems with and without
damping. Application to balancing of
multicylinder engines, crank mechanism
dynainics, and rotating machinery.
Prerequisite: ME 261.

ME 645 Mechanical Vibrations 11
2'0:0:3
Frec and forced longitudinal, torsional
and transverse vibrations of bars, shafts,
and bcams. Lagrange’s equations,
Rayleigh-Ritz and Dunkerley's approxi-
mations. Holzer's and transfer matrix
methads, Prereguisite: ME 644,

ME 651 Advanced Dynamics 1
2/:0:0:3

Kinematics and dynanics of a particle in

space: translating and rotating frames of
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reference. Systems of particles: plane
motion of rigid bodies. Two-body cen-
tral force problem. Lagrange equations
with holonomic and nenholonomic con-
straints: applications. Prereguisite: ME
261. Also listed under AE 651.

ME 652 Advanced Dynamics [1

2003
General motions of rigid bodies, Euler’s
equations, gyroscopic motions and sta-
hility. impulsive motions. Lincar oscilla-
tions of two degree and n-degree of free-
dom systerns, mairix formulations, appli-
cations.  variational principles.
Prereguisite: ME 647, Also listed under
AE 652

ME 721-722 FElasticity L, 11

each 2/:0:0:3
Stress and strain tensors, pencralized
Hooke's Law., Formulation of clasticity
problems. Plane stress and strain prob-
lems: solutions by complex variables;
stress concentrations. Rotating discs and
cylinders. Thermal Stresses. Three
dimensional problems: 5t Venant prob-
lems, extension, Mexure, torsion. Energy
principles and variational methods;
approximation techniques. Prereguisite:
ME 622

ME 724 Stress Analysis of
Composite Materials 24:0:0:3
Composite materials (high strenpth fila-
ments embedded in a matrix) have rela-
tively large strength to weight ratio as
well as other desirable characteristics.
Composites are analyzed first from a
micremechanics point of view, The re-
tations between the material properties
of their components and those of the
composite, a naterial stress concentra-
tion factor. and its bchavior heyond the
clastic runge are considered. The stress-
strain law of composites, as a function of
the directional moduli of clasticity and
the directional Poisson’s ratios, are pre-
sented. It is used in the analysis of varn-
ous structural components of current
interest. Cu-requisite: ME 622,

ME 735 Fracture Mechanics2'/2:0:0:3
Introduction to fracture mechanics.
Linear clastic, elastic-plastic and fully
plastic fracture mechanics modelling and
design. Fatigue and design against
fatigue failures. Standard fracture
mechanics testing procedures and related
material properties. Micromechanics of
fracture. Dynamic fracture. Continuum

damage mechanics. Prerequisite:
MEOZT or Permission of department
adviser. Also listed under CE 645 and
MT 645.

ME 741 Structural Dynamics

200003
Dynamic¢ response of single degree of
freedom systems. Theory of vibration of
multidegree of freedom systems: infiu-
ence coefficient method: analytical and
numerical solution of dynamic response
problems. Nonlinear analysis of single
degree of freedom system: emphasis on
computer analysis of large complex sys-
tems. Prerequisite: ME 645, Also listed
under CE 625.

SYSTEMS, CONTROLS, AND
ROBOTICS

ME 660 Discrete Time Feedback

Control 24:0:0:3
Introduction 1o discrete systeims. Z-trans-
form, s-to-z transforation, systeni sta-
bility criteria. digital control design via
continuous design {root locus techmqgue,
trequency domain compensation}. dis-
crete design of digital control, sumpling
rate selection, quantization errors.
Prevequisite: ME 322 or equivalent.

ME 661 Sensor Based Robotics

270000:3
Robot mechanisms, robot arm kinemat-
ics {direct kinematics, inverse kincinat-
ics), Robot arm dynamics (Lagrange-
Euler formulation and Hamiltonian for-
mulations), trajectory planning. sensing.
end-cffector mechanisms, force and
moment analysis, introduction to controt
ol robot manipulators.  Prereguisite: ME
666G, Also listed under E1.522.

ME 670 Linear Systems  27/:0.0:3
Basic system concepts. Equations descri-
bing continuous and discrete-linze linear
systems. Tune domain analysis, state va-
riables, transition matrix, impulse re-
sponse. Transform methods. Time-varia-
ble systems. Controllability, observabili-
ty and stability. Also listed under EL
610

ME 671 State Space Design For

Linear Control Systems 24:0:0:3
Topics to be covered included: canonical
forms; control systein design objectives:
feedback system design by pole place-
ment; lincar observers; the separation



principle; lincar quadratic optimum ¢on-
trot; random processes; Kalman filters as
optimum chservers; the separation theo-
rem; robust control, the servo compen-
sator problem. Prercquisite: ME 670.
Also listed under EL 725.

ME 761 Nonlinear Control 2/:0:0:3
Phase-plane analysis of nonlinear sys-
tems, describing functions, introduction
to lie algebra, inpul-output linearization,
local and global system decomposition,
perturbation control, sliding control.
Prereqguisite: ME 660 and ME 671,

ME 771 Optimal Control Theory

2'/::0:0:3
Optimal conirol problem for detenninis-
tic systems with various constraints.
Solution for both continuous and dis-
crete-ime systems using the maximum
principle and dynamics programming.
Hamilton-Jacobi theory as applied to the
synthesis prohtem. Prereguisite: ME
671, Also listed under E1.823,

ME 860 Application of Nonlinear
Control to Robotics 202:0:0:3
Difterential geometric approaches for
control of nenlinear systems and applica-
tions to robot manipulators. Introduction
to Lie ulgebra and Lie bracket. Muiti-
variable inverses for nonlinear systems.
external feedback linearization, zero
dynamics. Application of nonlinear con-
trol to robotics: inverse dynamics, feed-
forward conirol, PD and PID controllers,
variable-structure control, adaptive con-
tro] techniques {STR and MRAC), and
force control. Prerequisites: MES6T and
ME 671. Also listed under EL822.

ME 870 H* Frequency Domain
Methods in Control 2:0:0:3
Systems and operators, stabilizability,
parameterization of stabilizing con-
trollers, H" weighted sensitivity mini-
mization tor rational plants, H* and H®
controller design, Prerequiisite: ME 671,
Also listed under EL724.

ME 871 Adaptive Control  2//.0:3
Controliable and observable system mo-
dels, parameter estimation (least squares,
projection algorithm, lattice filters), one
and multi-step ahead prediction control,
mintmum variance, pote placement,
LQG control, model refercnce adaptive
control. Prereguisite: ME 671. Also
listed under ELB26.

ME 872 Stochastic Control 2°/:0:0:3
Introduction to stochastic control, sto-
chastic processes, covariance and spec-
tral density. stochastic state models,
spectral factorization of continuous or
discrete time processes, parametric opti-
niization, introduction to prediction and
filicring theory. Prerequisite: ME 771.
Also listed under EI.827.

ME 873 Large Scale Systems and

Decentralized Control 24:0:0:3
Introduction to analysis and synthesis of
large scale systems. System order reduc-
tion algorithms, interconnected sysiem
stability. series expansion and singular
perturbation. Decentralized control:
decentralized fixed modes. LQR, fre-
quency shaped cost functional, and over-
lapping decompositions. Prerequisite:
ME 771. Also listed under EL825.

MANUFACTURING

For the primary listings in this area, refer
to the “Manufacturing Engineering” and
“Industrial Engineering” sections of
the Catalog. Also, refer to ME 615 and
ME 616 in the Thermal and Fluids
section.

SELECTED TOPI(CS,
SEMINAR, PROJECTS,
THESIS, AND DISSERTATION

ME 786-787 Special Topics

2/ 0e0:3
These numbers are reserved for special
topics which are offered periodically by
the ME Program and are open to first
year graduate students. When offered,
the specific subject matter 1s indicated as
part of the title after the words “Special
Topics:”, and the more complete titlc
appears on the student’s transcript,
Prerequisites are taitored 1o the offering.

ME 886-887 Advanced Topics
2::0:0:3
These numbers are reserved for
advanced topics which are offered peri-
odicatly by the ME Program and are
open to second year and more advanced
graduate students. When offered, the
specific subject matter is indicated as
part of the title after the words
“Advanced Topics:”, and the more com-
plete title appears on the student’s tran-
script.  Prerequisites are tailored 1o the

offering.

MECHANICAL ENGINEERING

Offerings in the advanced topics might
include kinematic synthesis of mecha-
nisms, thermal stress analysis, nonhar-
monic and random vibrations, vibrations
of space structures, vibrations of plates
and shells, and continuum mechanics.

ME 901-904 Guided Readings I, II,
1L 1V each 3 units
Open to qualified graduate students
interested in special advanced topics.
Directed study including analytical work
and/or iaboratory investigations.
Prerequisite: writien permission of
department head.

ME 991-%92 Seminar in Mechanical
Engineering 0
Recent developments through lectures
by representatives from industry,
research, educational institutions.
Discussions from floor. Satisfactory
attendance required of master's or engi-
neer students for two semesters; four
additional semesters required for Ph.D.
students.

ME 996 M.S. Project each 3 units
Engineering project pursued with guid-
ance of faculty member. Project titles
submitted in writing to department head
and appointed adviser . May be extended
to thesis with project adviser’s recom-
mendation. Credit only upon compietion
of project. Re-registration fee: 3-unit
charge. Prereguisite: degree status.

ME 997 M.S. Thesis each 3 units
Master’s thesis to present results of orig-
tnal investigation in field of student’s
specialty. Thesis an extension of ME
896, on recommendation of project
adviser. Continuous registration
required. Maximum of twelve units of
ME 996-997 counted toward degree. Re-
registration fee: 3-unit charge.
Prerequisite: ME 996.

ME 998 Engineer Project

each 3 units
Analytical, experimental, or design pro-
ject under guidance of faculty member.
Oral examination con project and related
topics required of candidates.
Continuous registration required until
satisfactory project completed.
Minimum of six, maximum of twelve
units of ME 996-997 counted toward
degrees. Re-registration fee: 3-unit
charge. Prerequisite: post-master status.
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MECHANICAL ENGINEERING

ME 999 Ph.D. Dissertation

cuch 3 units
Duoctor's dissertation gvincing indepen-
dent stuedy and original contributions in
field of specialization. Qral exantination
on subject of dissertation and related top-
ics required. Minimum of 24 wnits; also
continuous registration al minimum of 3
units per semester reguired until disserta-
tion completed. Re-registration fee: 3-
unit charge. Prerequisite: degree statis.

The following graduate courses are
offcred on an wregular basis in response
to student demand:

ME 633 Limit Analysis of Structure

ME 635 Pressure Vessel Analysis

ME 657  Computational Geometry
for CAD

ME 658 Computer Aided Design

ME 723 Expernnental Stress
Analysiy

MET25  Theory of Plates

ME 726 Theory of Shells

ME 733 Applied Plasticiey

ME 821 Continuum Mechanic

ME 83t Stability of Structures

FACULTY

William R. McShane, P.E. Protessor of
Industnial & Systems Engineering: Head.
Department o Mechanical and Indusirial
Engineering: Director, Transportation
Training and Research Center.

B.LE.E., Manhattan College

M.S.. Ph.D. (Systecms Engineering),
Polytechnic [nstitute of Brooklyn
Quiadity contral, conrols and simudarion,
engineering economics, fahoratory
development.

Anthony E. Armenakas, P.E.. Profes-
sor of Mechanical and Acrospace
Engincering.

B.S. {CE) Georgia Insutute of Tech-
nology: M.S. (CE). lllinois Institute of
Technology: Ph.D. (Applied Mechan-
ics). Columbia University

Dvramic analvsis of stractieres, fraciure,
wave propagation, wnerical tech-
RIGHES.
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Murray Imber. P.E.. Professor of
Mechanical Engineering.,

B.S.. University of ihnois: M.S.,
Columbia University: Eng.S¢.D..
Columbia University

Energy conversion, heal transter,
applied mathemuatics,

Jerome M. Klosner. P.1:., Professor of
Mechanical and Aerospace Engineering.
B.C.E.. The City College of New York:
M.S.C.E.. (Applicd Mechanics)
Columbia University: Ph.D.. (Applied
Mechanies), Poiviechnice Institute of
Brooklyn

Srructural dviamics. fluid-structure
itteraction, therpwd strexs dirafvis.

William P. Vafakos. P.£ Protessor of
Mechanical Engineering.

B.M.E.. Polytechnic Institute of
Brooklyn; M.M.E. Polytechnic Institute
of Brookiyn: Ph.DD.. {Applied Mcch-
anics} Polyvtechnic Institute of Brooklyn:
112, Brooklyn Law School

Sedid mechanios. structires, vibrations,

Richard S. Thorsen, Vice President,
Rescarch and Advanced Programs
Associate Professor of Mcechanical
Engineering

B.M.E.. City College of New York:
M.MLE.. Ph.D., New York Un iversity
Heat transfer, nuclear reactor safery,
sefar energy, CALL

Sunil Kumar. Assistant Professor of
Mechanical Engineering.

B.Tech (Mechanical Engineering).
Indian Institute Technology; MUA.
{Applicd Mathematics), State University
of  New York., Buffalo; M.S.
tMechanicul Engineering), State
University of New York. Buftalo Ph.D.
{Mechanical Engineering). University of
California. Berkeley

Thermed fluid sciences. applied mathe-
HIGHICS,

M. Karim Moallemi. Assistant
Professor of Mechanicat Engineering.
B.S.M.E.. Shirar {Pahlavi University).
Shiraz. Iran; MS ME.. Purdue
University, W. Lafayetie, IN: Ph.DD,
Purdue University. W. Lafayette, IN
Experimentul and compurational heat
rransfer. fliid mechanics, energy conver-
sion, cembstion,

Anthony P. Tzes, Assistant professor of
Mechanical Engineering.

B.S.. tE.Ey University of Patras, Greege:
M.5.. (E.E). Ohio State University:
Ph.[3. Conirel & Robotics. Ohio State
University

Rabortics, adaptive control, computer
fntegrated manufacturing, ariificial
intelligence, newral nenvorks.

George C. Vradis., Assistant Professor
of Mechanical Engineering.

B.S. Mechanical Engineering. National
Technical University of Athens, Greece:
M.S. Mechanical [Engineering,
Polytechnic  University:  Ph.D.
Mechanical Engineering. Polvtechnic
University

Fluid/thermal studies, uasteady flows,
energy transfer.

Boris A. Bass. Industry Professor of
Mechanicat Engineering.

Mechanical Engineer. Khabarovsk
Polytechnic  Institute; Ph.D. in
Mechanical Engineering, Moscow
Automoebile and Highway Institute
Machine design oprintization, compita-
tonad kinematics and dvnenics of mech-
anisms. stress analysis of mechanical
components, engineering drawing, CAD,

Charles W. Hoover, ir.. Industry
Professor of Manufacturing Engineering.
B.E. Mcchanical Engineering, Yale, B.S.
Electronics Engineening. MLLT.: Ph.D) &
V.S, Physics, Yale

Physical Design, munufacturing
processes, electronic device assembly.

Charles A. Kelly, Industry Professor of
Meccehanical and Industria! Engincering.
BSEE, University of Detroit; MSEE,
Svracuse University

Work methods, desigin of mamductiring
svstems. computer aided engineering,
Sfreshiman engineering program.

Terance E. Kinsky, Insiructor of Mech-
anical Engincering.

B.S.M.E University of Maryland at
College Purk

Engineering graphics. compder gided
engineering, manfacturing applica-
HOHS.



Raresh Pascali, Instructor of
Mechanical Enginecring.

B.S.. (Aerospace), Polytechunic
University: M.S., {Aeronauvtics &
Astronautics ). Polytechnic University
Computer graphics, CAD/CAM, stress
artalvsis.

Spilios Zervos. Instructor of Mechanical
Engineering.

Diploma in Mechanical Enginecring,
University of Patras,Greece; M.S.
{Industrial Robotics and Manutfacturing
Automanon}, Imperial College, London,
England

Computer integrated manufacturing,
robotics.

EMERITUS FACULTY

Philip Abrami. Associate Professor
Emeritus.
B.M.E., M.S.. Polytechnic Institute of
Brooklyn

William B, Blesser, Professor Emeritus.
B.M.E., Rensselaer Polvtechnic Institute;
M.E.E.. Polytechnic Institute of
Brooklyn

Martin H. Bloom, Institute Professor.
B.M.E., M.S., Ph.D., Poiytechnic
Institute of Brooklyn

Robert Corry, Associate Professor
Emeritus.

A.B.. Columbia College; B.5.. M.5,,
Ph.D., Columbia University

John R. Curreri, Professor Emeritus.
B.ME., M.EE., Polytechnic Institute of
Brookliyn, Adeiphi University

Joseph Kempner, Professor Emeritus.
B.Ae.E, M.E.E., Polytechnic Institute of
Brooklyn

Wheeler K. Mueller. Jr., Professor
Emeritus.

B.S., lIowa State College; M.S.. Ph.D.,
University of [linois

Huo-Hsi Pan, Protessor Emeritus.

B.S., National Southwest Associated
University (China}: M.S., Texas A&M
M.S.. Kansas State University: Ph.D.,
University of California (Berkeley)

Sharad A, Patel, Professor Emeritus.
B.Sc¢., Benare Hindu University:
M.Aec E.. Ph.D., Polytechnic Institute of
Brooklyn

MECHANICAL ENGINEERING

Frank J. Romano. P.E.. Professor
Emeritus.

B.M.E.. Polytechnic Instituie of
Brooklyn; M.S.. Applied Mechanics,
Polytechnic Institute of Brooklyn: Ph.D.,
Applicd Mechanics, Polytechnic
Institute of Brooklyn

Bernard W, Shaffer, P.E., Professor
Emeritus.

B.M.L., CCNY: M.S., Case Institute of
Technology:; Ph.[>.. Brown University

ADJUNCT FACULTY

Robert Atkatsh, Adjunct Lecturer.
B.C.E., City College of New York:
M.S., Harvard University; Ph.D.,
Columbia University

Nuwmerical anadvsis, finite elements,
plasticity.

Bernard Roth, Adjunct Leciurer,

BME.. M.5., City Collepe of New York
Mechanics, nechanics of materials.
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OPERATIONS MANAGEMENT

The master's degree program in oper-
attons management addresses the pro-
ductivity needs of manufacturing and
service operations. It is a unique 36 unit
curriculum that requires the student to
view the productivity of the orpanization
trom financial, engineering, and produc-
tion perspectives. The MSOM graduate
is equipped with 2 working knowledge
of methods that can enhance his or her
decision-making cffectiveness in the
areas of project planning, resource allo-
catiofn. mventory managenent, work-
force management, and quality control,

In addition to thetr prevalence in
manufaciuring industries. operations
managers are found in health care orga-
nizations. financial institutions. insur-
ance Companies, mass transit systems,
hotels, distribution outlets, eic. — otien
with the title of “vice-president of opera-
tons”,

This interdisciplinary program is ad-
ministered by the Department of
Management, and is built on Polytech-
nic’s recognized strengths in manage-
ment, as well as in manutacturing and
industrial engineering.

REQUIREMENTS FOR
THE MASTER OF

SCIENCE DEGREE

The MSOM curriculum is designed o
provide the student with an appreciation
for the disciplines that are most pertinent
o service and manulacturing operations.
The “preliminary courses™ are intended
for those students who need to eohance
their preparation for this master’s pro-
gram. The applicant is expected to have
adequate preparation in statistics, ac-
counting. computer usage. and English
compesition. The “core courses™ cover a
broad scope of disciplines that are essen-
tialty ndusiry neutral. while the "major
clectives” provide the student with the
opporunity o study a selection of sub-
jects in somie depth, some of thens indus-
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try specific. Each grouping of major
clectives has a distinet orientation, as
indicated below. Additionally, there is a
required case orented “advanced topics
course” which relates the firm’s business
strategy to such long-term operations
commilments as inventory policy, pro-
ductive capacity, quality control policy.
cte: and. is intended to provide the stu-
dent with some insights on the wop oper-
ating officer’™s contrihutions 10 strategic
planning.

To he eligible for admission into this
program, applicants must hotd a hac-
cataurcate degree or ity equivalent [rom
an aceredited institution. This degree
may be in any area except indusirial
engineering.

A. Preliminary Courses

{0 units towards the degree}
May he waived on the basis of the stw-
dent's professional experience andfor
previous college coursework: otherwise.
these courses, of their equivalents, must
be taken in addition to the 36 units
required tor the MSOM.

MG A2 Covnpedery B Managemens
MG and Morgeriod Aocoamimy
MA 531 Appfred Suisies (arg Analvsivg
HU 522 Sewimar in Written English
o
HUY 605 Report Writing

(21 units }*

Manapcrial Econemics aned the
Econemic Environment
Manwgemenr Process

or

B. Core Courses
MG 6l

MG 60

MG 6l Eegemvizationat Bohevior

it 6l Qualiry Controt and bnpresvement
MG 6i6 Jofiand Workplace Design

MG 630 Operativns Management

MG BUY Project Plonning amd Conteal
MA BER Strerepic Managemens of

Pronductiviey
{12 units}

A total of four counies must be chosen,
with not more than two from each group.

C. Major Electives

Sifany of these courses are waived dae o previ-
ous conrsework, Hien graduare Fransfer credits
anddfor substituie graduate cowrses taken ar the
Polvtechnte can, with the written approval of the
MSOM Program Director. be ioed ro fulfift the
NI PECE PP IEITES,

Quality Management

4

X Qaline Engineering Using Robust
Design

e 6

MG 635 terrodiection ne Tored Quolity
Munaegement

Manufacturing

B 76 Mmndaerring Resewrce Ploaning

It T8RS Compuler Breprared Moanufaciuring

S_\' MY

Human Resources

MG 612 Human Resouree Management
MG 023 Troining m GrganiZations
or
MG 0l Career Managentent
MG 027 Fhonan Resources & Technofogical

Clhumge

Management Information

Systems

MO 626 Humon Resowrce Faformation
Srstenns

MO 630 Munayement of the Information
Frenerien

MG TAT Analvaia & Desivn of Managemens

Fiiferentations Svstenns

D. Advanced Topics Course (3 units)

This is a required course which must be
taken during the student’s lust year of
studies.
MO 969 Operations Strategy

The total number of units required for
the MSOM degree is 36. Each course in
the prograny is 3 units and niects for 2Y:
hours per week.

FACULTY

This interdisciplinary progrant is
administered by the Management
Departinent.  The faculties of manufac-
turing engineering. mndustrial engineer-
ing, computer science, social sciences
and mathematics participate n deliver-
g this program.



PHYSICS

Physics is the basic science of the nat-
ural workl—the scicnee of matier, energy
and motion. N is indispensable for any
engineering or scientific career.

The tranung of physics majors, at both
underpraduate and graduate levels, is basie
and seneral. This broad preparation makes
graduates less subject o the risks of obso-
lescence produced by the rapidity of tech-
nological change in modern e, Curricuta
are designed as backgrounds for careers in
industry, government and education.
Physics sraduates at all levels are employved
in private industry, government agencies and
rescarch toundations for fundamental
research and engincering. Training in
physics serves as a valuable preparation
for any science-based or science-connecied
careers,

Besides the very active fields of solid-
state and nuclear physics, other general
arcas i which physicists are now emploved
are radio/television and elecironics. the
chemical industry and biophysics, space
sciciice and medical physics.

The Departinent of Physics grants the
degrees of bachelor of science. master of
seience. and the doctor of philosophy in
physics.

UNDERGRADUATE

PROGRAM

The aim of the tour-vear undergraduate
prograim i physics is to prepare students
thoroughly {or any one of the many careers
for which a concentration in physics fomms
the base. For some students, this means
preparation for sraduate school and fur-
ther study leading to the master’s or doc-
tor's degree. For many others, 1t means
professional work in industry, government
or i high school tcaching. Some students
use their major in physics as preparation for
work in mathematics. chemistry, hiology.
medicine. engineering, law, history of sei-
ence. writing. or business,

The program’s emphasis on fundamen-
@l knowledge. on thorough analytic train-

ing and on the universal logic of science
enables physics students o take these dif-
ferent paths.

The structure of the undergraduate pro-
aram is four-fold: formal instruction in the
seiences: instruction in the humanities and
the sociad sciences; informaf instruction; and
additional activities.

Formal instruction in the sciences is
described by its program of courses. This
program includes—after the freshman vear
with 1ts beginming courses i physics, chem-
isiry and mathematics—a spiraling
sequence of courses in the three broad arcas
of mechanics. electromagnetic theory and
modern physics, matehed at each fevel (o
the student’s incrensing mathematical matu-
nty. With this hackground, a senior is ready
tor theoretical physics and electives in
optics. solid-stale. x-ray, nuclear physics or
quantum theory.

Instruction in the humanities and
social sciences 1s built around the 27 credit
hours of courses i the humanities und the
social sciences required of all physics
inajors. This department urges students o
choose additional courses in these areas. [t
befieves that the natvral curiosity which
brought students 1o choose physics as a
major should alse be stimulaied in other
areas of intellectual activity such as litera-
ture, psychology., poctry. nusic, econom-
ics and history.

Informal instruction accompanving
the tormal course work takes a variety of
forms. All students meet repularly with
members of the physics facully to discuss
their work, review problems or talk physics.

Al physics freshmen take 2 seminar on
current advances in physics: seniors may
participate i another seminar, In hoth, slu-
dents prepare talks on aspects of advanced
topics in physics and present them o the
critical audiences of their peers and
profussors.

Many students spend some time in
research, either assisting in the vanous
research programs perfomied hy the ficulty
or working on relatively independent
research projects assigned atter consulia-
tion with their adviser. Underpraduate pa-
ticipaton in research with groduate students

and professors is becoming so important
that it will probably soon enter the depart-
ment’s formal education structure. A num-
ber of juniors and seniors in the physics
department now spend ten weeks each
suminier in such full-time research activity.
Opportunities for guided research during the
academic year also exist.

The departinent offers opportunitics for
individual reading and advanced study
under professional guidance and accepts
satisfactory performance in regular course
examinations as {ulfillment of course
rC{_]lliI'ClT]CI'IIS,

Physics students have a common study
area in whick they meet with other sti-
dents for shop talk, for preblem-solving
and for the exchange of 1deas.

Information ahout advanced placement
of freshmen 1s included in the section of this
catalog on Admissions.

Additional activities, in which ail
physics students are urged participate,
include the programs organized by the
Physics-Math Society. by the chapter of
Sigma Pi Sigma (the physics honor society)
and by the local student chapter of the
American Physical Socicty. Here the stu-
dents listen to and meet speakers on vari-
ous topics and participate in trips to
industrial and government laboratories,
Undergraduates are encouraged o come 1o
the repular research colloquia where invited
scientists discuss the latest advances in
physics. They also attend mectings of the
American Physical Socicty and other pro-
fessional socicties associated with the
American [nstituie of Physics,

By means of these activitics and through
the structure of the department, students
have a wide range of opportunities for inter-
acting with their professors, their fellow stu-
dents and with the world of physics. Such
interaction is the most valuable preparation
for any careers in physics. This blending of
experiences leads to appreciation of the
intellectual impact of physics and to under-
standing why so many imponant thinkers
have been attracted 1o physics and have
added to its achieveiments,
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PHYSICS

REQUIREMENTS FOR THE
BACHELOR OF SCIENCE
DEGREE IN PHYSICS

The program requires 128 credits,
mcluding 37 credits of required courses in
physics. The remaining credits are distrib-
uted among required and elective technical,
humanities and social sciences courses and
free clecuve courses, (See Typical Course
of Study below). The distribution is as
tollows:

Credits
Cure Coursis
HU FEN TR0 2B 88 Fad: 8 200
EG 18, CM 0, 02 10, £12:
MA T06. 707 108 1Y PH IY,
Fus, fy 1S Hy 48
Physics Required Courses
PH IR 200 234, 302, 31, 312
3230224, 33523, M0 27
Elective Courses
PhivsievTechnice! ks
Humeaitio v/ Sen ol Serence i3
Methemativy 4
Frev 6

128

Electives

Elective courses are chosen in consul-
tation with the departmental adviser. In
Mathemuatics 9 credits must be taken from
the group MA 153, 201, 217,222, 260G or
358. Recommended Physics elective
courses are PH 250, 303, 340, 347, 360, 373
and 374

Options

These prograins offer the student an
opportunity 1o gain competence in two dif-
ferent and substantial fields of science, to
such an exient that upon earning a bache-
lor's degree he or she may be able to qual-
ify for industrial positions n two distinct
areas, Or to go on to graduate studies in
either of the two subjects. Options in
Mathematics, Electronics and Materials
Science are described below as examples
of these progranis.
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Typical Course of
Study for the

Bachelor of Science
Degree in Physics

FRESHMAN YEAR
First Semester
Hours'Week
Na. Subject CI. Lab, Cr.
PET 113 Seowinar in Current
Physics Ut 2
CM 101 General Chemistry | I 0 25
CM 11 General Chemistey Labl 0 1.5 05
MA I Caleulus | 5 0 4
LG i) Imrodection w
Engincering 23 3
1L 101 Writing and the
Huinanmties [ 30 3
SLOIDL Freshinan Seininar [ 0
Pt 0% Physical Education’ 0 2 0
15
Second Semester
Hours/Week

Mo Suvbject ClL Lab.Cr.
CS 200 Intio. Prog. Meih. 30 3

CM 102 General Chemistry 1 250 25
CM 112 Generad Chermistry Tab 100 1.5 4.5
MA 107 Caleulus H 4 0 4
PH 107 Mechanivs I 3

S8 104 Conemp. World History of
HU 200 Wniting and the
Humanities 11 30 3

PE 10x Physical Education’ 0 0
16
SOPHOMORE YEAR
First Semester
Haurs/Week
No. Sulyject CL Labh. Cr.
WA 108 Dl Egnxs. and
Nuni. Methods 0 3
Ma 109 Mulndimensional
Calculus 4 0 3

PH 108 Elec., Mag. & Floids 40 3
PH 118 Loboratory for PH 148 0 1.5 05
PR 21 Analyhcal Mechanics 30 3
55 14 Contenp. World History or

HU 200 Wrinng and the

Humamhes I 30 3
PE 10 Physical Education’ a2 0
15.5
Second Semester

Hours/Week
MNa. Subject Cl. Lab. Cr.
PH 109 Waves, Optics & Therma, 3 8 3
PH 119 Laboratory for PH 109 0 5 05
PH 234 latro. w0 Modern Physics 2 4 2

PH 23) Electronics for Phys.
Scient.™ 303 4

HU | 1) Professional Repon
Writing I 3
PE 10x Physical Education” 6 2 Q
Math, Elective” 43
15.53

JUNIOR YEAR

First Semester

Hoors/Week
No. Subject Cl. Lah.{Cr.
PH 311 Thermodynamics' In 3
PH 323 Eiectricity and
Magnetisin ' 20 i
PH 332 Advanced Lab. i 13 2
PH 335 Quantum Physicy” 10 i
Muath Elective™ 30 3
HU/SS Elective 0 3
16
Second Semester
Hours/Week
No. Subject Cl {.ab.Cr.
PH 312 Stat. Phys. & Kinetie
Theary K] 3
PIT 324 Electricity and
Magnetism 11 20 2
Pii 303 Advanced Lab. I (I 2
PH 336 Quantum Mcechanics® 300 k)
Math, Elective”’ 30 3
FIU/SS Llective ™ LI 3
16
SENIOR YEAR
First Semester
HoursYWeek
No. Subject 1. Lab.Cr.

PHE 372 Intro. Theo, Phys 1 0 3

PH 347 Moden Optics”’ 33 4
PH 667 Quantum Mechanics P 3 0 k!
HU/SS Elective” 0 3
Free Elective 0 i
16
Second Semester

HoursVWeek
Nu. Subject Cl, Lab. Cr.

PH 34 Compuier Methods
Physics’ 303 +
PH 374 Intie. Theo. Phy il R 3
PH 390 Senior Seainar 200 2
HLU/SS Eiectives™” 6 0 6
Free Blective 300 3
18

FConselt the general Degree Reguirements section
of this catator for University Regulations,

S Although not reguired, Physical Education is
strongly recommended.

Electives are chosen with the adviser's approval.
"The following course subsiletions are germitied
with the approval of the undergraduate adviser:
ME 201 for PH 311, EE 370 & 374 for PH 256,

PH 523 o7 EE 163 for PH 223 PH 524 or EE
164 for PH 324, PH 535 tor PH 335, PH 336 for
PH 336, PH 547 & 543 for PH347.

*Mathematoces, Blective conrses (9 credity) are w
be chosen from MA 153, 2000 217,222, 260 and
358,

*Huinanities ard Social Soences. Required
courses (12 eredis ) are HU 1010 110, 200 and 88
104, Elective  courses {15 credits ) siadents ure
skrongiy urged o select two oF thiee courses
from an area of conceniration described in the
general Desree Reguirernents.

TAdvanced electives are strongly recomimended
for studenis intending o pursoe graduite studies
i physics.



The option in Mathematics provides
strong training in both Physics and Math-
gmatics, approaching the requirements for
separate degrees in each subject. The
options in Electronics and Materials may
be viewed as similar to Applied Physics
programs with concentrations in the respec-
tive areas. In all cases the student benefits
from the srong basic training in Physics and
positions himself for further training or
direct employnient in the urea of his option.

Electronics and Materials Sciences are
arcas of mmense 1mportance in today's
tcchnology, providing a wide range of
employment opportunities in addition o
those available in Physics. As examples, in
the active technology areas of Microelec-
tronics and High Temperature Supercon-
ductivity, combined knowledge of Physics
and Electronics or Materials opens many
opportunities for employment. A student
with a strong basic training in Physics. in
addition to that in his or her option, may
enjoy in his career more [lexibility and
greater ability to adjust to changing require-
ments in technology. The changes in course
requircments for cach option from that of
the B.S. in Physics are listed below.

MATHEMATICS OPTION

Replace 9 credits of Math electives and
9 credits of Physics electives with the fol-
lowing set of math electives:

Elements of Linear
Algebra

Applied Analysis |
Applied Analysis I
Introduction to
Probability

Yector Analysis and
Partial Differential

MA 153 (3:0:3)
MA 201 (3:0:3)
MaA 202 (3:.0:3)
MA 223 (3:0:3)

MA 260 (3:(:3)

Equations
MA 358 (3:0:3)  Introductory
Numerical Analysis
18 credits
ELECTRONICS OPTION

Replace 19 credits of Physics electives
with the following set of electronics
electives:

Electric Circwits [
Electric Circuits II
Solid State Devices
and Circuits [

Solid State Devices
and Circuits I
Signals. Systems, and
Transforms

EE 101 (3:0:3)
EE 102 (3:0:3
EE 109 (4:0:4)
EE 1 10(3:0:3)

EE 105 (3:0:3)

EE 142 (0.5:1.5:1) Sophomore EE

laboratory
EE 195¢1:3:2) Junior EE laboratory
19 credits
MATERIALS OPTION

Replace 12 credits of Physics electives
with {2 credits in Materials Science:

Mechanical
Properties of
Materials

Nature and Properties
of Structural

MT 305 {3:0:3)

MT 306 (2:3:3)

Materials
MT 340 ¢3:(:3)  Manufacturing

Processes
MT 375 (3:0:3)  Semiconductor

Technology

MT 6033/4(4.5:2:63 Introduction 1o
Electron Microscopy
LIL
or appropriale alternatives.
12 credits

GRADUATE

PROGRAMS

The Department of Physics otters grad-
vate programs leading to the degrees of
master of science and doctor of philosophy
in physics.

Experimental research programs are
offered in solid state physics, low temper-
ature physics. surface physics, x-ray
physics, quantum optics, radiation physics,
and medical physics in modern well
equipped laboratories. The x-ray diffraction
laboratory, 1s equipped for all types of crys-
tal analysis and has unique capabilities in
high resolution x-ray interferometry.
Surface physics and materials physics stud-
ies are performed both in the depantment’s
extensive surface science laboratories and
at various synchrotron x-ray radiation facil-
ities (e.g.. National Synchrotron Light
Source at Brookhaven National Laborator-
tes and Cornell High Energy Synchrotron
Source). Arcas of current theoretical
research are in solid state physics and sta-
tistical mechanics within the theoretical
condensed matter group, and also field-
matter interactions. image restoration, and
nuclear theory.

For admission to graduate study in
physics, a bachelor’s degree in physics is
required with preparation equivalent to

PHYSICS

intermediate courses in mechanics, elec-
tromagnetic theory, optics, thermodynam-
ics, quantum mechanics, and atomic
physics. Applicants with degrees in physics
of different emphasis, or with a degree in
another field, may be admitied with under-
graduate deficiencies if approved by the
department adviser. All applicants are
requesied to take the Graduate Record
Examination.

Apphicants can apply for teaching fel-
lowships, research fellowships, or partial
tuition remission.

REQUIREMENTS FOR THE
MASTER OF SCIENCE
DEGREE

The requirements for the master of sci-
ence degree in physics conform to the gen-
eral Polytechnic requirements. {see Degree
Reguirement}

The minimum course requirements for
the master’s degree are as follows:

No. Subject Units
PH 667 Quantum Mechames ] 3
PH 953.954  Graduate Seminar LH 3
PH 901-922  Physics Colioquium LI 0
Eiective Courses 30
Tatal 36

With the approval of the graduate
adviser, up to nine urits of equivalent
courses taken elsewhere may be used to ful-
fill individual course requirements.
Registration for PH 901-902 Physics
Collogquium is required each semester for
all full-time graduate students. Elective
courses may include 1 6-unit project in
physics or a 12-unit thesis in physics.

Choices of a project or thesis option
and of elective courses should be made
with the approval of the graduate adviser.
No comprehensive examination is reqquired
for the master’s degree in physics.

REQUIREMENTS FOR THE
DOCTOR OF PHILOSOPHY
DEGREE

Requirements for the Ph.D. degree in
physics conform to general Polytechnic
requiremnents. Entrance into the doctoral
program of study and research is contingent
upon passing the department qualifying
examination. The student entering with a
bachelor’s degree normalty takes the qual-
ifying examination after one year of study.
The examination, given once a year at the
beginning of the fali semester, consists of
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PHYSICS

wrilten questions in classical mechanies.
clectromagnetic theory. statistical mechan-
ics, and quantum mechanics followed by an
oral examinadon. Sample examination
questions are available in the deparimen-
tal office.

After passing the quahifying examina-
non, the candidate suggests a gndance
cammitiee consisting of a prospective
rescarch director, 2 ninor adviser, and a
least one additional member of the physics
faculty. The guidance commitice must
approve the candidate’s choice of courses.
conducts the dissertation, precis examina-
tion and the final dissertation oral exami-
nation. and must approve the dissertation.
before the degree can be awarded.

The minimum course requirement for
the Ph.I>. degree in physics arc:

No, Suhject Linits

PH GO9-0710)
PH 953-954

PH u01-902
PH 999

Cruamium Mechamies TH IV &
Craduae Semanar |1 3
Phivsios Colloguary LR 0
Researchm Phasics 2
Addmional Pinacs courses 3
Miner Courses |

Elecuve Courses Or

Additional Research in Physics 2
Towa o)

PR

(=]

With the approval of the graduate
adviser. equivalent courses taken clsewhere
may be used o fulfill individual course
requirernents, although a minimum of 30
units including the disseriation units imust
be taken at Polytechnic, General knowledge
of more than one area of physics 1s expecied
of all Ph.ID. candidates. There is no foreign
language requirement for the Ph.D. in
physics. Registration for PH 061-902
Physics Colloguiuin is required each semes-
ter for all full-iime eraduaie students.
Registration for PH 999 Research in
Physics. once begun. is required cach
semester consecutively until the completion
of the thesis unless leave 1s tonnally granted.
Until the appoinument of the guidance com-
mittee. the ¢choice of physics courses, minor
courses, and elective courses shoutd be
made with the approval of the graduate
adviser.

Approximately three months before
completion of the dissertation, a precis of
the proposed work 1s circulated to the
physics faculty and a precis examination
held. Upon completion of the disseration.
an oral thesis defense iy held.
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UNDERGRADUATE

COURSES

PH 107 Mechanics 4:0:3
An introduction to the motion of particles
and objects. One dimensional motion,
Forces and acceleranion. The conservation
ol energy and momentum. Vectors and
two-dimensional motion. Rotation. The
free and driven harmonic oscillator.
Frereguisites: MA 106 or a grade of C+ or
better in MA 15,

PH 108 Electricity, Mapnetism, and

Fluids 4:0:3
An introduction to clectric and magnetic
forces and ficlds. Electric charge density.
Electric fields from spherical and planar
charge distributions. Electric potential.
Capacitance. Magnetic torees. Mapnetic
field from a current loop. Inductance.
Ferromagnetism. Current. flow, resistance,
and mtroduction 1o band theory of solids.
Fluids at rest and in motion. Prereguuisites:
MA 06 and PH 107, Corequisite: PH 1S

PH 19 Waves, Optics, and
Thermodynamics 4:40:3
Water, sound, and radio waves, Reflection,
seatiering, and absomption. Standing waves
and spectra. Superposition: diffraction and
beats. Geometrical optics. Applications of
temperature,  heat. and  entropy.
Preveguisites: PH 108 and MA 107,
Coreqgaisites: PH ITY, and preferabiy MA
TOR er MA 109

PH 113 Seminar in Current Physics

2:0:2
Analyses, lectures. readings and discus-
sions of selected topics of current interest
tn physics emphasizing concepts and the
underlying framework of physical under-
stunding. Topics include astrophysics,
atemic and nuclear physics. the solid state
and biophysics.

PH 118 Physics Laboratory for PH 108

O: 1z
Principles of measurement in electric, mag-
netic, and thermodynamic experiments.
Lab fee required. Prerequisite: PH 107,
Corveguisite: Stucents wier register for PH
HE must coregister for PH 108 witless
excised in writing by the Divector of the
Introductory Plivsics Program: if they wih-
drave from one, they must withdreow from
the other,

PH 119 Physics Laboratory for PHIG9

G-l
Continuation of PH 118, Experiments in
optics and sound. Lab fee required.
Frerequisite: PH 108 and PH 118,
Caoreguisite: Students who register for PH
H 9 st register for PH 109 unless excused
in writing by the Director of the
Introduciory Physics Program, if they with-
dranw from one, they must alse withdraw
fron the other,

PH 210 Analytical Mechanics  3:0:3
Statics hy virwal work and potential energy
inethods. Siability of equilibriunt. Panticle
dynamics, barmonic osciflator and plane-
tary motion. Plane rigid body dynamics.
Preveguisite: PH 1. Corequisite: MA
108,

PH 234 Introduction to Modern

Physics 2:0:2
Relativity: quantization of electricity, light,
and energy: the nuclear atom and electron
spin: electron waves; the Schroedinger
equation: some properties of solids: atomic
physics: nuclear physics and clementary
partickes. Lectures and discussion sessions.
Prevequisites: PH 108 and PH 18§,
Corequisite: PH 109 and PH 119; if stu-
dents withdraw from PH 19 while coreg-
istered i PH 234, they must also withdrasw

from PH 234,

PH 25{} Electronics lor Physical
Scientists® 3304
lLectures and laboratory on electrical mea-
surements as currently applied in scien-
tific research. Behavior and applications
of discrete and integrated solid-state devices
in electronic nstrumentation. Introduction
to measurements of small signals, noise
and shiclding problems, synchronous detec-
tion, and counting techniques. Outlines of
digital electronics and descriptions and
applications of several interface standurds
commaonly employed tor minicomputers
in laboratory settings. Corequisite: PH 109
cid MA 108,

PH 281 Astronomy and Astrophysics®

2:0:3
Historical development. Traditional and
modern observational techniques. Theories
of planets, stars, galaxies, Current advances
mn astrophysics and cosmelogy. Given on
demand. Corequisite: PH 109,



PH 302-303 Advanced Lab LIT*

each 1:3:2
Precision measurements in mechanics, heat,
electricity, optics, modern physics. Lab fee
required. Given alternate years. PH 302
co/prerequisite; PIT 335, PH 303 cofpre-
requisite: PH 302, 336,

PH 311 Thermodynamics* 3:0:3
Experimental bases of fundamentat laws of
macroscopic thermodynamics. Operational
definitions of heat, internal encrgy, entropy,
ahsolute temperature and other thermody-
namic functions. Technigues of deriving and
using thermodynamics relations. Pre-
requisite: PH 234.

PH 312 Statistical Physics and Kinetic
Theory 20:3
Introduction to the theory and applications
of statistical physics. Entropy, probability
distributions, and equations of state.
Elementary kinetic theory of gases includ-
ing transport properties. Phase space and
density of states. Applications to specific
heats, blackbody radiation, physical, and
optical properties. Maxwell-Boltzimann,
Fermi-Dirac, and Bose-Einstein distribu-
tions. Prerequisite: PH 311 or ME 201 or
consent of INSErucior.

PH 323-324 Electricity and Magnetism
LIT* eucht 2:0:2
Properties of the electrostatic, magneto-
static and electromagnetic field in vacuum
and in material media. Maxwell’s equa-
tions with applications to elementary prob-
lems. Coreguisite: MA 109

PH 335 Quantum Physics 3:0:3
Electrons and nuclear structures of the
atomn. Relativity. wave mechanics, natural
and amificial radioactivity, [ission, cosmic
rays. Fundamental experiments and pos-
tulates of wave and particle physics.
Prerequisite: PH 234,

PH 336 Quantum Mechanics 3:0:3
Introduction to the calculational methods
of quanturm mechanics with examples and
applications. Prerequisite:PH 335,

PH 340 Computer Methods in Physics

2:2:4
Computer methods for solutions and sim-
ulations of a wide variety of problems in
physics. Numerical methods applicable to
problems in mechanigs, electromagnetism,
optics, statistical mechanics, elementary
quantum mechanics and the interpretation
of experimental data will be discussed.

Strategies to determine if computer resulty
are physically reasonable. Numerical sim-
ulation techniques for experimentat and
theoretical problems. Students have access
o microcomputers. Prereqguisites: CS 200

PH 347 Modern Optics 3.3:4
The physics of contemporary optics.
Reflections and refractions of rays, matrix
optics of optical instruments. Interferences
and diffractions of waves and wave pack-
ets. Fourier transform optics. Coherence
and quantunt aspects of light. The labora-
tory includes computer simulations of opti-
cul phenomena. and emphasizes lasers.,
holography, crystal optics, and nonlincar
phenomena. Prervequisites: PH 324 and
PH 336 or equivalents.

PH 360 Special Topics in Physics 3:0:3
Lectures in some specialized area, such as
acoustics, biophysics, or relativity. Topics
reflect student and facuity interests, and
vary from year to year. The course may be
taken for credit more than once, for different
subject offerings. Prerequisites: PH 109
and PH234.

PH 372 X-ray Diffraction* 2:3:3
Production and properties of x-rays.
Eicrnents of crystallography. Stereographic
projections. Powder and single crystal dif-
fraction techniques. Structures and crystal
orientations. Stress analyses and phase and
quantitative chemical analysis by x-ray
techniques. Prerequisite: MA 109 and PH

109,
Also listed under MT 412,

PH 373-374 Introduction to Theoretical
Physics LII* each 3;0.3
Mathematical methods uscd in classical
theoretical physics. Lugrange’s equations,
vibrating strings and membranes, flow of
fluids, tlow of heat, electrostatics, electro-
dynamics, Maxwell’s equations. PH 373
prerequisites: PH 210 and PH 324, PH
374 prerequisite: PH 373,

PH 381-382 Reading Course in

Physics LH each 2:0:2
Special topics in physics, supervised by
staff member. Prerequisites: Physics major,
Junior standing and departmental upproval,

PH 390 Senior Seminar* 2:0:2
Topics of gencrl interest prepared, reported
and discussed by students. Coreguisite:
PH 3306

PHYSICS

PH 391-394 Bachelor’s Thesis in
Physics each 2:0:2
An individual investigation involving the-
oretical, experimental and bibliographic
studics of some problem of interest 1o physi-
cists. Students may register for thesis in
parts as noted. Total credits determuned in
consultation with adviscrs.

PH 399 Senior Honors Work in
Physics* credit to be arrunged
Independent work undertaken by qualified
honor students. Course material arranged
by a faculty steering committee.

* Not offered every year.

GRADUATE

COURSES

PH 523.5241 Electricity and Magnetism
I, II* each 2:40:2
Electrostatics boundary-value solutions 1o
Poissen’s and Laplace’s equations in ¢on-
ductors and diclectrics, multipole expan-
sions, clectrostatic potential energy, method
of images, magnetostatics, Ampere’s law,
time varying fields. Maxwell’s equations
and conservation laws, planc clectromag-
netic waves, radiation systems and dif-
fraction, special thcory of relativity, and
covariance of electrodynamics, radiation
by moving charges. electromagnetic inter-
actions with matter. Prerequisites: PH 234
and PH 109 ar equivalents.

PH 535-536+ Quantum Physics I, I1*

each 3:0:3
Relativity, quantuny statistics., Schroedinger
wave cquation and solulions, time depen-
dent and time independent perturbation
theory. multi-clectron spectra. RS and |
coupling, colliston theory, molecular spec-
tra. wave mechanics of solids, nuclear mod-
els, and alpha, beta, and gamma decay,
fission. fusion, elementary particics, quarks
and leptons. Prereguisite: PH 234 or
equivaient.

PH 5471 Modern Optics 3:0:3
The physics of optics using both classical
and semiclassical descriptions. The classi-
cal and quantum interactions of light with
matter. Diffraction of waves and wave pack-
ets by obstacles. Fourier transforn optics,
holography, Fourier transform spectroscopy.
Coherence and quantwin aspects of light,
Geometrical optics. Matrix optics. Crystal
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optics. Introduction 1o electro-optics and
nonlinear optics. Prevequisites: PH 324,
PH 336 or equivalents.

PH 548+ Modern Optics Lab 0:3:1
The modern optics faboratory includes
experimental investigations into laser
modes, velocity of light hy time-of-flight.
Fourier optics. holography, Fourier trans-
form spectroscopy, crystal optics, and non-
lincar optics. Prereguisite or corequisite:
PH 37 or equivalent.

PH 603+ Graduate Laboratory® (:4:3
Practice i experimental rescarch tech-
nigues through setting up and currying out
experirnentul projects in classical and mod-
e physics. Lab fee required.

PH 604+ Physics of Stars* 24:0:3
Discussion of internal constitution of stars
with emphasis on nuclear reactions and
generation of energy. Current theories of
development of stars and of giant and dwarf
stars.

PH 605-606+ Special Techniques in
Experiniental Physics LII each
o:3:1

A range of spectalized techniques and
processes of modern experismental physics.
depending on requirements of thesis stu-
dents and recommendations of advisers.
Vacuum technigues, thin-films, preparo-
ton of sanmples for solid-state studies, crvs-
tal growing, cryogenics and instrument
design. Intensive training in those particu-
tar skills required in student research
endeavors, Permission of advisers and
director of the course required. May be
taken no more thlll'l WO senmesiers.
Prevequdsite: concuriest thesis registruion.

PH 607 Mathematical Methods of
Physics I* 20:0:3
Vector and tensor analysis. Conplex vari-
able theory. Speeial functions of mathe-
matical physics. Ditferential equations of
mathematical physics. Unifying roles of
mathematics in physics on physical con-
cepts and problems.

PH 608 Mathematical Methods of
Physics 1T* 2400003
N-dimensional vector spaces and Hilbernt
space. Calculus of vanations and eigen-
value problems. Green's {function solutions
to differential equations. fntegral cquations.
Unifying roles of mathematics in physics
and physical concepts and problems. Pre-
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reﬁuisi.'e - PH 607 or consent of instructor.
PH 615 Theoretical Mechanies I

2400:3
Pnnciples of particle and rigid body dynaim-
ics. Lagrange's equations, Smad) vibrations
of coupled systems, normal modes of
ascillation.

PH 616 Theoretical Mechanies 1T

202:00:3
Hamiltormian mechanics. Transformation
theories of mechanics including the
Hanstiton-Jacobs and Porson bracket for-
mulation, Lagrangian formulation of
mechanics of continuvous media.
FPrevequisite: PH 615

PH 624 Electromagnetic Theory 1
242003
Maxwell's cquations. Plane waves,
Relativistic covariance of electromagnetic
lield. Motions of charges in fields. Fields
ot movinp charges, Herts and Lienard-
Wicchert potentials. Radiation from
charges, dipoles and quadrupoles,

PH 625 Electromagnetic Theory 11
2.5:0:8

Interaction of electromagnetic fields with
material media from classical viewpoint.
Macroscopic description of dielectric, mag-
netic and conducting materials, encrgry refa-
tions. dispersion, and attenuation in
diclectrics and iwnized media. Wave prop-
agation in anisotropic crystals and ferrites;
waves n inhomogencous media.
Prerequisite: PH 624,

Also listed under EL 673

PH 633-6341 Introduction to Nuclear
and Elementary Particles Physics L,IT*
each 2410:3
Fundamental propenties of stomic nucleus
and its constituents. Two-body problems at
low cnergies and the theory of nuclear
torces. Nuclear radioaclvities such as
alpha-. gamma-, and beta-decay. General
features of nuclear reactions and of the
varous nuclear models. Basic properties of
elementary particles, their medes of decay,
interactions, classifications and invariance
laws. PH 663 prerequisite: PH 336 or
equivalent. PH 634 prerequisite: PH 633,

PH 635 Biophysics I* 290:0:3
Physical properties of biological systems.
Natural properties of biological compo-
nents. Structural strength, elasticity of
bones, muscle, other tissue. Flow proper-
ties through tissue. diffusion of gases and
liquids. flow through vessets. Compart-

mental analysis, models, trace analysis.
Etfects of stimuli on various body organs
and mechanisms, Ternperature effects, elec-
trical excitations, Prerequisite: PH 335 or
eqitivalent.

PH 636 Biophysics I1* 242:0:3
Transpon processes in models of the spe-
cilie organs. Application of radionuciides
and dyes for static and dynainic imaging.
Theoretical and practical aspects of nerve
conduction with detatled discussion of the
Hodgkin-Huxicy and current models. Prey-
predator interactions in biological systems
on the cellular level. in radicimmuneas-
says and in population conwol, Preregquesite:
PH 635,

PH 637 Radiation Physics with
Biological and Medical Applications*
21203
Principles of atomic and molecular physics
with stress on the prohlems of radiation
and biological effects of 1onizing radia-
tion. Radiation dosimetry including inter-
nai and external exposures and relationship
between doses, biclogical behavior of
radicnuclides, radiation and thermal radi-
ation. Prereguisite: PH 335 or equivalent.

PH 638% Quantum Ylechanics with
Applications* 22:0:3
Wave mechanics with applications to
alomic and nuclear systems. Use of
Schroedinger wave cquation with pertur-
balion theory for eigenvalue/eigenfunc-
tions of harmonic oscillator and collision
and applications to atomic nuclei. This
course can be used by medical physics stu-
dents to sansfy the requirement of PH 667
for a master’s degree in physics.
Prerequisite: PH 335 wnd PH 336 or equiv-
alents.

PH 651-652t Introduction to Solid-
State Physics LII each 292:0:3
Phenomena and theory of physics of ¢rys-
talline solids. Topics from thermal, mag-
netic, electrical and optical properties of
metals, nsulators and semiconductors. PH
651 preveguisite; PH 336 or equivalent. PH
652 prereguisite: PH 651,

PH 663 Statistical Mechanics [ 24::0:3
Equilibrium distributions. Relationships to
taws of thermodynamics. Quantum effects.
Maxweli-Boltzmann, Fermi-Dirac, Bose-
Eistein distributions. Applications to butk
properties of phenomena using Boltzmann

transport equation.
Also listed under EL 651



PH 664 Statistical Mechanics 1T 2/2:0:3
Micro-, macro-. and grand-canonical
ensembles and principles of classical sta-
tistical mechanics. Condensation phe-
nomena. Treatment of fluctuation and
transpon phenomena. Density matrix for-
malism of quantum statistical mechanics.
Many-hody problems. Preregquiisites: PH
663 wnd PH 667, or equeivalents.

Also listed under EL 6352

PH 667-668% Quantum Mechanics 1,11
each 290003
Quantum mechanics with applications to
atomic xyslerns, The use of Schroedingers
cquations. Angular momentum and spin.
Probiems and approximation methods.
Semiclassical theory of field-matier inter-
achon.
Also listed under EL 655-656

PH 669-670 Quantum Mechanics
NLIV each 202:0:3
Theory of measurement and connection
with classical dvnamics. The Dirac for-
nwlation, transformation theory, scatter-
ing theory and introduction to the theory of
radintion. PH 669 preveguisites: PH 616,
PH 624 and PH 667-668. PH 670 pre-
reguisite: PH 669,

PH 671-672% X-ray Diflraction LIT*
each 2720003
Theory of x-ray scaltering, crystallogra-
phy and crystal optics, difTraction by crys-
talline materials, spuce group theory. theory
of x-ray diffraction methods. incleding
Lauve technigues, rotating crystal and mov-
ing i methods. single crysial diffrac-
tometry. Introduction 10 powder methads.
Interpretations of x-ray powder dala.
Theories and methods of crystal structure
analysis. crystallite size determination.
scattering by amorphous substances. crys-
tal pertection. simadl angle scatiering. PH

672 prerequisite: PH 671 or consent of

strucion

PH 751-752 Theory of Solids IIT*

el 2900:3
Quantum and statistical mechanics of the
band theory of solids as applicd to electri-
cal, thermal and optical properties of met-
als. semiconductors and insulators. PH 754
prevequisites: PH 664 and PH 608, PH
732 prevequisite: PH 751

PH 753-754 Crystal Dynamics LIF*

each 2972403
Particular physical properties of erystals
anistng from anisotropy of matter constants.
Therrnal, electrical optical. and elastic prop-
erties and cflects arising from coupling of
these propertics. Interpretations of these
material constants according to modern
solid state theory and principles of crystal
symmetry, PH 703 preveguisites: PH 616
and PH 624, PH 754 prerequisites: PH
668 wnd PIH 753,

PH 761-762 Relativistic Quantum
Mechanics and Field Theory LIT*

eacht 2701003
Dirac theory of the electron and positron,
application of Dirac equation for discussion
of electron spin and line structure of hydro-
gen atom spectium. Scattening of relativistic
particles. Briet review of Lagrangian for-
malisin of classical fields. Quantization of
hields. scattering and the S-matrix theory.
Feynman diagrams and renormalization
theory. Applications of dispersion relations
10 strong interactions. PR 761 prerequisite:
PHG70. PIT 762 prereguisite: PH 761

PH 763-764 Nuclear Theory LH*

each 24:0:3
Fundamental properties of nuclei.
Advanced guantum mechanical treatment
of nuclewr forees, nuclear reactions, nuclear
structures, nuclear radiation and the theory
of beta-decay. Models of nuclear structure
and nuclear reactions. Prereguisiter PH
670 or equiivalent.

PH 765-766 High Energy Physics and
Elementary Particle Fheory LII#

each 242:0:3
Basic properties of particies. their interac-
tons and invariance laws of particle physics.
Fundamental properties and guantum nuim-
bers of the elementary patticles. classifi-
cation of interactions, invariance under
space reflections, time reversal, charge con-
jugation, isotopic spin. Caleslation ol cross-
sections, branching ratios, lifetimes. Higher
symmetry schemes of SU (33, SU (63, cte.
Field theary and second quantization. PH
765 prereguisite: PH 670, PH 766 pre-
requisite: PH 705

PH 780 Special and General Theory of
Relativity* 242003
Einstein’s theory of relativity, Minkowski
geometry, relativistic mechantes and elec-
trodynamics, applications of theory with
special reference  high-energy physics:
gravitation and principle of cquivalence,

PHYSICS

Riemannian geometry, curvature tensor;
equations of Einstein’s theory of gravilation,
approximte and rigorous solutions, obser-
vational tests of the theory, theory of pon-
deromotive cquations. Prevequeisites: PH
616 und PH 624 or equivafents.

PH 8(1-802 Selecied Topics in
Advanced Physics LI each 2/2:0:3
Current or advanced topics of particular
interest W graduate studenis, Subject mat-
ter determined each year by students and
fuculty. May be given in more than one
section. Consult department otfice for cur-
rent offerings.

PH 901-902 Physics Colloguium LII

euch 2:0:0
Topical subjects of experimental and the-
oretical physics by the staff and outside
lectures. Fee reguired. Required of all mas-
ter’s and doctoral candidates.

PH 953-954 (Graduate Seminar LII

each 2 units
Presentations hy participating students and
discusston of wopics in physics of curment
interest and from the literature.

PH 955-956 Reading in Physics LII

each 2Y2:0:3
Selected papers and current literature in a
specialized field of physics guided by a
faculty member. Prereguisite; praduate
adviser s and supervising facelny member’s
consel,

PH 999 Research in Physics

each 3 units
An origmal investigation in some branch of
physics or chemical physics, which nay
serve as basis for the degree of master of
seience or doctor of philosophy. to be per-
formed under the direction of a member of
the department. The number of research
credits registered for each semester should
reflect realistically the time devoted to
rescacch. Prerequisites: degree status gnd
graduate cedviser'’s and vesearch divector’s
CENINERL.

* Not offered every year.

T May be taken for either undergraduate
or graduate credit.
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FACULTY

Edward L. Wolf, Professor of Physics
and Head of Department

B.A., Swarthmore College: Ph.D..
Cornell University

Experimental condensed matter physics,
superconductivity, scanning imneling
microscopy. and electron tunneling spec-
HOSCopy.

Stephen Arnold, Thomas Potts
Protessor of Physics

B.S.. University of Toledo; M.A., Ph.D..
City University of New York.

Oreanic solid-state wid microparticle
phots-physics

Patrick T. Cahill, Professor of Physics
B.S.. M.S.. University of New
Hampshire: Ph.D.. Harvard University
Medical physics, magnetic resonanee
imaging, atomic phyvsics

Deo C. Choudhury, Professor of
Physics

B.S.. ML.Sc., University of Calcutta;
Ph.D.. University of California
Thearetical ruclear plysics

Hellmut J. Jureischke, Professor of
Physics

B.S.. M.A.. Ph.[D., Harvard University
Surface and condensed matter phyvsics,
theary of x-rav diffraction

Erich E. Kunhardt, Professor of
Eiectrophysics (Electrical Engineering),
Professor of Physics

B.S., M.8., New York University; Ph.ID,,
Polytechnic Tnstitute of New York
Plasma Phvsics, Non-equifibrivm prop-
erties

K. Ming Leung, Professor of Physics
B.S., University of Missourt; Ph.I2,,
University of Wisconsin

Thevretical condensed matter

Peter 8. Riseborough, Professor of
Physics

B.S., Ph.D. Imperial College, London
Theoretical condensed matter phvsics

Donald B. Scarl, Protessor of Physics
B.A., Lehigh University; Ph.D.,
Princeton University

Quasitean oprics; atemic plivsics
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Lorcan M, Folan, Associate Professor
of Physics

B.Sc.. Trinity College. Dublin, Ph.DD.,
Polytechnic University

Energy transfer in condensed mutter,
aerasols

Tito Huber, Associate Professor of Physics
B A.. Batseiro Physics Institute,
Bariloche, Argentina: Ph. D, Brown
Experimental condensed matter physics

Sarath C. Meepagala, Assistant
Protessor of Physics

B.Sc.. University of Colombo: M S,
Ph.D.. Wayne State University.
Scanning Tunnefing Microscopy,
Superconduciing Devices

Carol Thompson, Assistant Professor of
Physics

B.S.. California Institute of Technology;
Ph.D.. University of Houston
Experimental Materials Phvsics, X-ray
Scattering

ADJUNCT FACULTY

Benjamin Bloch, Adjunct Professor of
Physics

B.A.. Columbia University; Ph.D.,
Polytechmic Institute of Brooklyn

Carl Henry Leyh, Adjunct Associate
Professor of Physics

B.S.. Drexel University; #M.5., Ph.D.,
University of Virpinia

Experimental Physics, Gravitation

Jack A. Lowenthal, Adjunct Professor
of Physics

B.S.. Polytechmie Institute of New York:
M.S.. Ph.D.. Pennsylvania State
Universily

Electra-optics: teaching of phvsics.

Melvin Pomerantz, Adjunct Professor
of Physics

B. S. Polytechnic Institute of New York;
M. 5..Ph.D, Univ. California. Berketey
Condensed Muatrer Phvsics, Elecironic
devices

Faige Singer Spolter. Adjunct Assistant
Professor of Physics

B. S.. Bamard College: M. A M. Phil..
Ph.D. Columbia University

Theoretical quantiom optics

EMERITUS AND

ASSOCIATED FAC-

John J. Dropkin, Professor Emeritus
B.A., Coluinbia Umversity; M.S.. Ph.D.,
Polytechnic Institute of Brooklyn
Solid-stare phyvsics

Terje Kjeldaas, Jr., Professor Emeritus
B.5.. Poiytechnic Institute of Brooklyn;
M.A., Columbia University; Ph.D.,
University of Pittsburgh

Theoretical solid state and atomic
physics

Benjamin Post. Professor Eineritus,
Research Professor

B.S., CCNY: M.S., Ph.D.. Polytechnic
Institute of Brookliyn

X-ray physics, crvstallograpliv, solid-
state chemistry

H. William Schleuning, Professor
Emeritus

M.A.. New York University
Viecwwm aid thin films

Hilda Bass, Emeritus Associate
Professor of Physics

B.A.. Hunter College: MLAL, Smith
College

Atomic and nuclear physics: physies
education

Walter Kiszenick, Eineritus Associate
Professor of Physics

B.S. Brooklyn College: M.S.. Ph.D.,
Polytechmc Institute of Brooklyn
Experimental Physics. X-ray Scattering.
Teaching Physics.

Raphael Aronson, Professor of Physics
B.S., University of Minnesota: MA,
Ph.[2.. Harvard University

Transport Theory

Meir Menes, Associaie Professor of
Physics

B.S.. Cooper Union: Ph.D., New York
University

Experimental solid-state phyvsics;
BSOS f'."{’(‘f}'f)!?:;('.i“

Nathan Wainfan, Professor of Physics
B.E.E.. M.S.. New York University,
Ph.D.. University of Southem Califoria
X-ray Physics: gas discharges



RESEARCH FACULTY

N. I). Alexandropoulos, Research
Professor

Dipl. in Physics, Doctor of Science,
National University of Greece, Athens
Solid state physics. x-rav diffraction

Walter Egan, Research Professor of
Physics

B.E.E.. City College: M.A., Coluinbia
University: Ph.D. Poiytechnic Institute of
Brooklyn.

Polarimetry, Remote Sensing. Optical
Properties

Peter Hanggi, Research Professor of
Physics

B.S., Coliege of Mathematics and
Natural Sciences, Basel; M.S., Ph.D.,
University of Basel

Statistical mechanics, quantum tunneling

Yuli M. Ivanchenko, Rescarch
Professor of Physics

M.S., University of Kharkov; Ph.D.,
University ot Donetsk

Condensed Matter Theory,
Superconductivity, Tunneling

Oleg A, Mezrin, Research Professor of
Physics

B. S. Tachkent, M. S., Ph.D.. A. F loffe
Physical-Techn. Inst., Leningrad
Physics of sermiconductors, theory of
high speed electron devices

PHYSICS
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POLYMER SCIENCE AND ENGINEERING

For many years, Polytechnic Univer-
sity has had a wraditienal cormnmilment to
strong polymer programs of worldwide
renown. AL the present time. the
Departments of Chemical Engineering
and Chemistry jointly offer graduate pro-
prams leading to the degrees of master of
sctence and doctor of philosophy in
polymer science and engincering.

ADMISSION TO

GRADUATE STUDY

An undergraduate degree in either
chemical engineering or chemistry with
a mathematics background which
inciudes at least one course in difteren-
tial equations s wsually required for
admission 1o the graduate program.
Applicants who hiave carned bachelor’s
degrees from foreign instiutions are
required to submit Graduate Record
Exaininations and TOEFL scores.
Applicants with degrees in other fields
or from other colleges may be admitted
with undergraduate or graduate deficien-
cies after the consent of a graduate
adviser ts given.

The program leading to the degree of
master of science i designed to meet the
needs of engineers and chemists well
versed in the fundamental principles of
polymer science and engineering.

REQUIREMENTS FOR
THE DEGREE MASTER
OF SCIENCE IN
POLYMER SCIENCE
AND ENGINEERING

Candidates for the degree of Master
of Scicnce o Polymer Science and
Engineerig are to plan their programs in
accordance with the following required
COUTSEN:
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No. Course Units
U2 Polviner Provessing ki
ooy Polvimer Enginecrmg Laborarere 3
CH Y36 Engincering Propertios of

Polviners 3
CM 771 ferroduciory Polvemer Clonistry 3
€M TR Laboratory Methods in Pelymer

Chemisory i
CH 9912 Seminar 4]

(uided Study/Thesis Option

Either
Cill Y30 Geided Stddios i Pofvaer
Svience and Engincering
Eleettves 13
or
CHooo? Hhesds for Degvec of Master
of Sctenc v in Polvimer Science f2
et Envgniteering
Flecies o

Ay elvetives. eny gradiete cowrses B Chentisire
g Chemival Erngrievring vy be chosen, The
approval of the graduate adviver will be needed
o ereber fon ke coneses i other dociplines,

Tornard ki

To meet graduate requirerments, siu-
dents must have an overall B average in
all courses and must nok obiain more
than two grades of T in required
subjects.

REQUIREMENTS FOR
THE DEGREE DOCTOR
OF PHILOSOPHY IN

POLYMER SCIENCE
AND ENGINEERING

The program tor the degree of Doctor
of Philosophy in Polviner Science and
Engineenng includes advanced graduate
work tor gualificd students mterested
research and development, Students
enrofled  the program may select elec-
tive courses either from polymer chem-
istry o trom polymer engineering offer-
ings. Polymer science and engincering
may also be chosen as a minor by stu-
dents in the chemistry depanment or the
chemical engineering departiment.

Programs of study are planned individ-
ually with each candidate by members of
the Departments of Chemicul Engineering
and Chemistry, Systematic study toward
the Ph.D. is carmied out under the direc-
tion of a guidance commitiee appointed
by the dean of research and graduate stud-
ics tor cach candidate. The program is
planned o give students a thorough poly-
mer science and epgincenng background
accompanied by study in a minor ficld
chosen by the candidate. Students must
pass a comprehensive qualifying exami-
nation in polymer science and engineet-
ing and present a doctoral dissertation,

Fach candidate for the doctorate must
complete a minimum of 9¢ units of acad-
emic work beyond the Bachelor's Degree,
mcluding a minimum of 48 units of dis-
sertation research.  Although the student
may clect 1o take more than 48 units of
Ph.D thesis. only 48 units of Ph.D. thesis
can be counted in the required 90 unit
minunum, and these must he taken at
Polytechnic. A minimum of 24 graduate
units beyond the Bachelor's degree (not
including Ph.I> or M.S. Thesis units) are
required in Polymer Scicnce and
Engineering subjects, of which at least 9
imusl be taken at the Polytechnic in the
required subjects. A mineor is required
within a science or engineering depan-
ment and must consist of at least 9 unity
taken at the Polytechnic. The minor must
micet the approval of the graduate adviser
in polymer science and engineering.

Once the student has started the disser-
tation, registration rest be continuocus
{excluding summer sessions) uniil it is
completed and accepied.

Attendance is required at Chemical
Engineering Seminars for at least four
semesters. To meet graduation require-
ments, students must have an overall B
average 1 all courscs. excluding Thesis.
and must not obtain more than three
grades of Cin required subjects.

Candidates for the degree of Doctor
ot Philosophy in Polymer Scicnee and
Engineening are to plan their programs
in accordance with the following
rcquircmcms:



No. Course Units
CH 921  Polvmer Processing 3
CH 922  Polvmer Engineering Laboratory 3
CH 926 Engineering Properties of

Polvmers 3
CH 77V fatreductory Pobvier Chemistey 3
CH 780 Selwrew Properties of

Hhgh Polviners 3
CH 782  Muacromalecules in the

Solid Srere 3
CH 783 Laborotery Methods in

Fodviner Chemistry 3
CH 772 Syathesis of High Polvimers 3
CH  991-92 Seminar in Chemival

Engineering 4
Electives: 3 conrses 2

Any graduete courses in Chemisiry and Chomival
Engineering may be chosen. The approval of the
gradnate adviser will be needed in order 1o rake
conrses i other diveiplines.

Minor: 3 courses ¥

A minior must be faken i another science or engi-
neering department with the approval of the grad-
nate adviser in Polvaer Science and Engineering.

CH 98%

Dissertation for Degree of

Dactar of Philosaphy in

Polvmer Seience and

Engineering 48

Up to twelve wnits of Master™s Thesis can be
included here.

Total @y

Students interested in the Ph.D. pro-
gram should obtain brochures outlining
procedures and requirements. available
from the office of the polymer science
and enginecring program director.

GRADUATE COURSES

CH 862 Rheology of Non-Newtonian
Fluids 2/ 000:3

Classifications of non-Newtonian vis-
coelastic fluids. Derivation of rheologi-
cal equations of state from continuum
mechanics points of view. Molecular
viscoelastic theories will be discussed.
Experimental characterizations of non-
Newtonian fluids: steady and dynamic
experiments, measurements of normal
stress differences in shear flow.
Engineering applications to polymer pro-
cessing operations. Prerequisites: CH
631, MA 531 and MA 532 or equivalent,

POLYMER SCIENCE AND ENGINEERING

CH 917 Introduction to Polymeric
Materials 200003

Principles of technological aspects of
polymerization, compounding and pro-
cessing of polymeric materials, their
properties and apphcations. Therme-
plastic materials such as polyethylene,
polypropyiene, poly{vinyi chloride),
polystyrene, acrylics and engineering
plastics are discussed. Thermosetiing
materiais covered include phenolics,
epoxies, unsaturated polyesters, amino-
plastics. polyurethanes and silicones.
Prereguisite: CM 123 or equivalent.

CH 921 Polymer Processing
2-0:0:3

Applications of engincering principies to
palymer processing. Non-Newtonian
polyieric systems. Extrusion theory and
applications. Discussions and probiem-
solving in injection molding, fiber spin-
ning. film blowing, and co-extrusion, as
well as other polymer engineering
processes. Prevequisite: CH 220 and CH
221 ar instructor's perinission.

CH 922 Polymer Engineering
Laboratory 0:4:0:3

Engincering principles involved in poly-
mer processing and analysis of their
properties. Experiments include general
processing methods, such as injection
molding. extrusion, and compression
molding. Propertics are evaluated by
measurements at small deformations.
such as stress relaxation and dynamic
mechanical analysis, as well as the ulti-
mate or fracture tests. Prereguisite: CH
92 fund CH 926.

CH 924 Polymerization Reaction
Engineering 21/:0:0:3

Principles of polymerization reactions,
such as chain polymerization and hetero-
geneous polymenzation reactions, from
engineering points of view, including
mixing and thermal  effects.
Mathemnatical modeling techniques for
describing molecular weight moments.
Copolymer composition and sequence
distribution. Principles of polymer reag-
tor design. Model parameter estimation
and reactor contral. Prerequisite: CH
781 or equivalen:.

CH 926 Engineering Properties of
Polymers 20:0:3

Mechanical properties and structures of
solid polyners. Viscoelastic theory and
response of amorphous, crystalline and
composile materials 1n stress-strain,
creep, stress refaxation and dvpamic
tests. Effects of orientation and previous
history on mechanical behavior.
Prerequisites: CH917 CM 771

CH 928 Polymer Composites
24:000:3

Production, properties and durability of
polymer composites, with emphasis on
continuous fiber-reinforced polymer
matrices. Modelling of processing.
Chemical compositions, cure kinetics
and rheology, crystallization, viscoelus-
ticity, processing methods, residual
stresses and fracture mechanics.
Composites in service. Prerequisites:
CH 921 and CH 926,

CH 933 Coatings Technology
2/:0:0:3

Chemistry, manufacture and applications
of orpanic bl formers: solvents and
solubility principles: mechanisims and
methods of filin application, formation,
conversion. Chemistry, manutacture and
applications of pigments. Principles and
methods of pigment dispersion and coat-
ings preparation. including influence of
rheology and surface chemistry.
Principles of formulation of important
paints and clear coatings. Specifications
and test methods for coatings.
Prereguisite: CMI23 or equivalent.

CH 940-941 Selected Topics in
Polymer Science and
Engineering, 1, 11 each 277:0:0.3
Topics of speciat wterest in polymer sci-
enge and engineering are announced in
advance of cach semester offering.
Prerequisite: adviser's approval.

CM 771 Introductory Polymer
Chemistry 20/:0:0:3

Synthesis of polymers by step reaction
and addition polymerization, formation
of three-dimensional networks, block
and graft polymers, polymer degrada-
tion, characterization of polymers in
solution, rubher clasticity. polymer crys-
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tallization. spectroscopic techniques for
polymer study, properties of commercial
polymers. Prerequisites: CM (23, CM
125 and CM 162,

CM 772 Syntheses of High
Poiymers 2°4:000.3
Organic aspects. Chemistry of monomer
and polymer formation. Modem mecha-
nistic analyses of reactions. Stereo-
chemistry of pelymer structures and
forces of stereoregulation. Conden-
sation, free radical (bulk, suspension,
emulsion, solution}, ionic, ring-opening
and nonclassical polymerization reac-
tions.

CM 781 Solution Properties of High
Polymers 21/:0:0:3

Application of osmometry, light scater-
ing, equilibrium ultracentrifugation,
electrophoresis, viscosity, diffusion,
ultracentrifuge sedimentation, flow bire-
fringence, polarimetry, spectroscopy and
other techniques to the characterization
of dissolved macromolecuies. Properties
of polyelectrolytes, associat:on in solu-
tions containing macromolecules and
reaction kinetics in macromolecular
sojutions. Synthetic and biological
macromolecules are covered.
Prerequisites; CM 164, and CM 771 or
CM 783

CM 782 Macromolecules in the Solid
State 2'4:0:0.3

Crystalline-amorphous systerns. thermo-
dynamics of crystallization, defect struc-
tures, morphology of polymer eryslals.
Characterization of polymeric solids hy
x-ray and electron diffraction, potential
energy  calculations,  clectron
microscopy, absorption Speciroscopy
and nuclear magnetic resonance.
Electrical and optical properties of poly-
mer solids. Prerequisite: CM 771.

CM 783 Laboratory Methods of
Polymer Chemistry 0:5:0:3

Experiments on free radical, condensa-
tion, ionic and copolymerization, absorp-
tion, and NMR spectroscopy, intfinsic
viscosity, light scattering, gel permeation
chromatography, x-ray diffraction, ther-
mogravimetric analysis, differential
scanning calorimetry, dilatometry, con-
centrated solution viscosity, and other
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aspects of polymer synthesis and charac-
terization. Lab fee required. Prerequi-
site: CM 771,

CM 785 Special Topics in Polymer
Chemistry 2/:0:0:3

Presentation at intervals of various
advanced or specialized topics in poly-
mer chemistry.

PROJECTS, THESES AND
SEMINARS

CH 930 Guided Studies in Polymer
Science and Engincering
6 units, each 2 uniis

Presentations of a comprehensive report
of some problem involving polymer sci-
ence and cngineering, such as polymer
synthesis, processing, ¢valuation, or
cquipment design is required.
Candidates for master’s degree are
required to submit three unbound copies
of typewritien project report (o advisers
one week before last day of classes.
Prerequisite: degree status.

CH 987 Thesis for Degree of Master
of Science in Polymer Science and
Engineering 12 units, each 3 units

Thesis for master’s degree in polymer
science and engineering should give
results of original investigations of prob-
lem in polymer science and engineering.
Theses may involve experimental
research. theoretical analyses. or process
designs, and possibly a combination
thereof. Candidates for master’s degree
are required to submit four typewritten
unbeund thesis copies to advisers before
or on seventh Wednesday prior to com-
mencement. Prerequisite: degree status.

CH 989 Dissertation for Degree of
Doctor of Philosophy in Polymer
Science and Engineering

48 units, each 3 units

Dissertation must give results of inde-
pendent investigations of problem in
polymer scicnce and engineering and
may involve experimental and/or theo-
retical work. Thesis must show original
contributions to polymer science and
engineering worthy of publication in rec-
ognized journals. The candidate is
required to take an oral examination on
subject of thesis and on related topics.

Candidates for a doctoral degree are
required to submit five unbound thesis
copics to advisers before or on the sev-
ecnth Wednesday prior to commence-
ment. Prereguisite: degree status and a
qualifving examination on quantiiarive
aspects of polviner science and engineer-
ng.

CH 991-992 Seminar in Chemical
Engineering 0:27/::000

Recent developments in the field of
chemical engineering or polymer science
and engineering will be presented
through lectures given by experts from
industry, research, and educational insti-
tutions, by staff menbers, or by quali-
tied graduate students. Required for two
semesters of all graduate students seck-
ing degrees.

FACULTY

Mark M.
Chemistry

Green. Professor of

T.K. Kwei, Professor of Polymer
Chernistry

Yoshivuki Okamoto, Professor of
Chemistry

Eli M. Pearce, University Professor
Director, Polymer Research Institue

Arnost Reiser, Research Professor and
Deputy Director of the Institute for
inaging Sciences

Guiliana Tesoro, Research Professor of
Chemistry

Otto Vogl, Herman F. Mark Professor of
Polymer Science

Mary K. Cowman, Associate Professor
of Biochemistry

Jovan Mijovic, Assoctate Professor of
Chemical Engincering

Walter P. Zurawsky, Associate
Professor of Chemical Engineering
Nitash Balsara, Assistant Professor of
Chemical Engineering

Lawrence R. Dodd, Assistant Professor
of Chemical Engineering

Iwao Teraoka, Assistant Professor of
Chemistry

Kale Levon, Assistant Professor of
Chemistry



SOCIAL SCIENCES

UNDERGRADUATE

PROGRAMS

Students working towards a Bachelor
of Science degree in Social Scienees
take a core curriculun in contemporary
hiberal ans. together with course concen-
trations chosen from history. history and
philosophy of science and echnology.
economics, psychology and behavioral
scignces funthropology and sociology},
This core curriculum was conceived to
meet the incrcasing need for specialists
in the social sciences who are also Famil-
iar with computers, the physical sciences
and engineering. mathematics and the
humanities. Students are offered special-
ized training in the seciwal sciences in a
setling at the Polytechnic noted for its
scientific and technical excellence, The
degree is interdisciplinary, with empha-
s1s on developing integrated historical,
economic, behavioral and cultural per-
spectives on human society.

Social science concentralions are use-
ful in the following arcas: teaching at all
levels: apphed research on problems
nvolving race. gender, poventy. ond cdu-
cation: urban and national planning;
management, personnel operations and
market research; environmental impact
evaluation: foreign policy assessment:
law: social work; and medicine. Social
sciences also  provide an exeellent basis
for further education and advanced pro-
fessional training. Graduates are
employed in government agencies, toun-
dations, private industry, and indepen-
dent practice.

The departinent is alse responsible for
the social science courses which provide
general education and professional train-
ing for scicntists and engineers at
Paolytechnic. Solid buckgrounds in the
social sciences prepare students for tead-
ership in industry, education, and gov-
emment.

HISTORY, AND HISTORY AND
PHILOSOPHY OF SCIENCE
AND TECHNOLOGY

Courses in history emphasize ele-
ments of social and economic change in
varieus geoeraphic areas and periods
since the BEuropean Renaissance.
Methods and conclusions of related
work in cconomics and the hehavipral
sciences are applicd. Basie sequences in
the history of western civilization famil-
iarize strdents with political, economie,
soctal, cultural and mtellectual develop-
menls in European history since the
Middle Ages. Swadents are alse intro-
duced 1o original documents and difter-
ing scholurly interpretations. and to the
study of the non-Western world,

Science and technology have been
pivotal in modern historical development
and social chanpe, especially in our own
epoch, and are emphasized in all intro-
ductory courses. An introductory course
on the modern world, S5 104, stresses
the contlicts of ideologies 1 the twenti-
eth century and developments in non-
Western societies. Students analyze and
discuss the best historical scholarship in
a variety of special courses, and methods
of instruction include formal Tectures,
discussions, colloquia, films. and tutori-
als lcading to independent research.

Students who major in the history and
philosophy of science and technology
benetit from one of the most comprehen-
sive programs available in the New York
area. Carcer openings for such majors
may be found i government, law, medi-
cine, teaching, public relations, and all
ficlds of media and commumcations.

ECONOMICS

Econonics courses guide students in
developing entical  understanding of
contemporary economic ideas and their
roots. and in analyzing economic institu-
tions and problems. These courses pose,
in their theoretical and historical ¢on-
texts, important questions of domesuc
and snternational public policy.

Candidates for the Social Sciences
degree concentrating in €Conomics
receive thorough grounding in the tools
of cconontc analysis. mathematics. and
statisticat methods. Concentration in
economics prepares students for carcers
i governmental service, business and
praduate work, not only in econontics
but in any of the social sciences.
Theoretical training is applied 1o actual
economic problems and circumstances.

PSYCHOLOGY AND
BEHAVIORAL SCIENCES
(Anthropology and Sociology)

Introductory courses in anthropolopy,
sociclogy, and psychology broaden stu-
dents’ understanding of social processes
and human behavior. and prepare them
to meet professional and administrative
problems with insight and sophistication,

Advanced courses examine contem-
porary American society and its impact
on the individual, the variely of social
and cuitural fonns which have unfoided
in the course of history. and their impli-
cations for the contemporary world as
new nations cnter the histerical main-
streain. Other courses analyze language.
icarning and the modification of behav-
ior, with experiments in perception.
learning, and communication. Students
become acquainted with a range of
behavioral methods of scientific study,
from participant observation and struc-
tured interviewing to opinion sampling,
psychological testing, and controlled lab-
Oratory experiments.

Psychology courses introduce stu-
dents to psychology as the science of
behavior, which can be empirically
investigated. The department offers
advanced courses in applied, social,
environmental, cognitive, developmen-
tal, personality, comparative, physiologi-
cal, learning and abnrormal psychology.
All majors take a two-semesier experi-
mental psychology sequence, which
offers fundamental methods and con-
cepts in the emprical invesugation of
human and animal behavior in labora-
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tory as well as field settings. Other psy-
chology courses allow ample opportuni-
ties for students to design and complete
individual research projects under the
supervision of instructors. A concentra-
ton i psychology cnables students to
pursue graduate training in psyvchology
and other ficlds including psychothera-
py. social work, marketing research. per-
sonnel management. organizational
behavior. and social impact assessment.
OF 10 enter management raining pro-
grams and paraprofessional work in such
settings as youth centers. clinies,
schools, community programs., ete.

An understanding of psvehology is of
particutar use to cngineers who must
design devices and controls for safe and
casy application by human beings. Tor
engineers who became managers. psy-
chology is useful in weaching the princi-
ples of human ikeraction.

REQUIREMENTS FORTHE
BACHELOR’S DEGREE IN
SOCIAL SCIENCES

LIBERAL ARTS CORE PROGRAM:
PART I 34 Credits

HU HHA3Z WRITING AND THE TV MANITIES
FWRITING ANL FHE HUMANT
TRES FHENGLISIAS A SECOND
FANGLUAGE) ki

HU X WRITING AN THE
HUMANINES 1 A

55 1M MAIN TREMES IN CONTEMPO-
RARY WOIRILI HINICIRY *

EG 1N INTRODUCTHON TO
FENCGINEERING K

HU DYOIOSEBASIC REPORT WRITINGS

AIWANCED COMPORITHIN 3
HU 344 INTROICTION TOLOGHC 3
S§ 138 TECHNOLOGY, SCIENCE.
ETHICS AND CONTEMPURARY
NSOHOIETY K
S X FROGRAMMING IN PASCAL 3
MAaTbe CALCULS S +
PILOS SIX QR MORE CREINTS IN CALL FHOLS
QR OTHER APPROPRIATE SCHNCE (OX
ENGINEERING SEQUENCE
CORE PROGRAM:
PART 11 24 Credits

S5 WORLED HISTORY ( Chouse from 88

FOY 20 12 123424 Ri
SSEHISTORY AND PHILOSOPHY OF

SCIENCE AND THCHNUOLOGY

(Choove frone: 85 133,136, 3
S8 PSYCHOLOGY AND BEHAVIORAL

SCIENCES (35 189 K}
S§ FCONCOAMICS 155 254 3
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HU FITERATURE (Choose from:
202208222232 283.291) 3
HU PHILOSOPHY (Choose from;

HLS 346,347 348 344 352 43 3} 3
U ART (1L 382 Ri
HEMUSIC (HE 378 3
TOTAL CORE SNOREDITS

SOGCTAL SCIENCES CONCENTRATION

(see below for detalsy 30 CREDITS
FREE ELECTIVES 26 CRENNTS
TOTAL REQUIRED FOR BS. 120 CREMTS

CONCENTRATIONS
IN SOCIAL SCIENCES

Chacse 12 conrses (36 cradi e in one of the 1nl-

lowang areas:

1 FCONOMICS

20 PRYCHOLOOY AND BEHAVIORAL
SCIENCES

3 WORLD HISTORY

4. HISTORY AND PHI OSOPILY OF
SCIENCE AND TECHNOLOGY

1. ECONOMICS

88 251 MICROECONQMICS

8§ 2582 MACROECONOMICS

88 I FOONOMICISSUES

58 253 THE CONTEATPORARY
AMERICAN ECONOMY:
BOOM AND BEUST

88 287 HISTORY OF FCONOMIC
THOLGHT

55 264 CRBAN ECONOMICS

88 365 MONEY & BANKING

S5 2 SMANAGEMENT PROCESS

55 275 FOUNDATIONS (M BUSINESS
SYSTEMS

85 MM GO REALHNGS TN
FCONOMICS

S8 Asd TRCHNCLOGICAL
FORECASTING

58 357 FECHNOLOGY TRANSFER TO)
DEVELOPING COUNTRIES

585 363 TABOR ECONOMICS

S5 364 SPECIAL TOPICS IN

ECONOMICS

2. PSYCHOLOGY AND
BEHAVIORAL SCIENCES
(ANTHROPOILOGY AND
SOCIOLOGY)

S8 1T8F INTRODUCTION TO

SOCHNO0Y

58 1T7F SOUIAL PROBLENS

S8 7R MINCGRITIES IV THE NEW
WORLE

88 182 MAN AND THE ENVIRONMENT

5SSO VIE SOCIOQUULTURAL
SCHENCES

S5 IS ANTHROPOIOGY: PHYSICAL

S5 186 ANTHROPOLOGY: CULTURAL

55 3 LEARNING

S5 M PHYSIH OQGHCAL
PSYCHOLOGY

88 b HUMAN COGNITION

SS 08*  EXPERMMENTAL
PSYCHOLOGY |

S8 2WF EXPERIMENTAL
FESYCHOLOGY 1

R L] ENVIRONMENTAL
BSYCHOLOGY

58 213 NORTH AMERICAN INDIANS

S8 14 SOCIAL PSYOROLOGY

55 215 ABNORMAL PSYCHOLOGY

S8 216 PERSONALITY DEVELOPMENT

S8 07 PSYCUGLOUY OF HUMAN
DEVELOPMENT

S8 2w FHE SOCIOLOGY OF HUMAN
IUSEANE

S8 290 ORUANIZSTIONAL BEHAVIOR

85 A0S LMD READINGS IN
PSYOHOLHY

88 W6 CUIDED READINGS IN ANTHRO-
POHOGY AND SOCHOLOGY

58 3 OENES. GENDER, AND
SOCHETY

88 365 SPECIAL TOPICS 1N
PSYOCHOLOGY

85 366 SPECIAL TOPICS IN ANTHRO-

POHLOGY AND SOCTOLOGY

FRECHIAREI N CONCENTRATION

3. WORLD HISTORY

55 1w BIRTIOF MODERN EUROPE

S8 1 THE RENAMNSANCE AN REFOR-
MATION

S8 120 HISTURY (F TSARIST RUSSIA TO
FTHE REVOLLUFION

S8 12 FISTORY OF THE SOVIET UNION

88 123 HISTORY OF THE UNITED
STATES FROM SETTLEMENTS TO
RECONSTRUCTION
HISTORY OF TIHE UNITED
NEATES FROM RECONSTRUC.
THON TO FHE COLD WAR
HINTORY OF SCIENCE AND
TECHNOIOGY ANTIQUHTY
T GALILED
FISTORY OF SCIENCE AND
TECHNOLOGY: GALILEG TO
DARWIN
SN 137 HISTORY OF SCHENCE AND
TECHNOLOGY: FARADAY T
THE PRESENT

55 14

885 135

55 13k

58 151 FNTRODECTRIN 70 POLITICE

55 16l POLITICS & FHM iMav be
repeatod fov credin

88 M THE ENDOF THE USSR
GORBACHIN AND AFTER

88 226 PROBLEMS OF AMERICAN FOR-
FAGN POHICY

58 1M GROWTH OF THE UNITED
STATEX CONSTITUTION

55 32 UMD REATHNGY IV
FHSTORY

S8 2 SPECTAL TOPNS IN HISTORY

88 363 SPECIN TOPICS IN HISTORY F

SCIENCE AND
TECHNOLOGY

SSPUDENT MUST CHOOSE 2 OF THESE
COURSES

4. HISTORY AND PHILOSOPHY



OF SCIENCE AND TECHNOLOGY

SS W9*  THE BIRTH OF MODRN
FUROGPE

SS N0 THE RENAISSANCE AND REFOR-
MATION

S§ 133 ARCHAEC- AND
FTHNOASTRONOMY

S8 135 HISTORY OF SCIENUE AND
TECHNOLOGY: ANHIQUIHTY TO
GALILEO

S8 136*  HISTORY OF SCIENCE AND
TECHNOLOGY: GALILEQ 1O
PARWIN

S8 137 HISTORY OF SCIENCE AND
TECHNOQLOGY: FARADAY TO
THE PRESENT

SS 182 MAN AND THE ENVIRONMENT

S§ 33 GUIDED READINGS IN
HISTORY OF SCIENCE AND
TECHNOLOGY

8§ 332 SCIENCE AND TECHNOLOGY TN
AMERICA

8§ 333 MEDIEVAL AND RENAISSANCE
ENGINEERING

S§ 338 CGALILEQ GALILET THE MAN,
HIS RESEARCH. THE TIMFES

HU 352%  PHILOSOPHY OF SCIENCE

HU 353*  PHILOSOPHY OF TECHNOLOGY

88 354 TECHNOLOGICAL
FORECASTING

88 357 TECHNOLOGY TRANSFER TO
DEVELOPING COUNTRIES

55 363 SPECIAL TQPICS IN HISTORY OF
SCIENCE AND
TECHNGLOGY

*REQUIRED

UNDERGRADUATE

COURSES

HISTORY AND
HISTORY OF SCIENCE AND
TECHNOLOGY

PREREQUISITE FOR ALL COURSES:
S5 104

85 104 Main Themes in
Contemporary World History J:0:0:3

Examination of the major ideologies,
transformations, and tensions marking
the contemporary age, from World War [
to the last decade of the 20th Century.
Readings. lectures, discussion. with fea-
ture and documentary films on such top-
tcs as: the World Wars and Cold Wars:
the rise, and now the fall of,
Communism in Eastern Evrope and the
U.5.5.R.; the development of American

globalism; the awakening of the Third
World and the end of European Im-
perialism; the scientific-technological
revolutions in war and in peace; current
crises. Required of all students at
Polytechnic.

§S 109 The Birth of Modern Europe,
The Early Phase, 800-1500  3:0:0:3

From the time of the first stirring of
specifically  Western  European
Civilization, through its initial cxpansion
and consolidation in the High Middle
Ages. to the beginnings of the next great
expansion marked by a peculiar
dynamisim probably linked to the nature
of its material, human, institutional and
spiritual resources. How those resources
eveived over the vears, and how
Europeans used them to create the foun-
dations for the institutions and patterns
of functioning that still characterize the
West today.

88 110 The Renaissance and
Reformation 3:0.0:3
Dynamic changes in intellectual and
artistic values, political and economic
approaches, social and religious institu-
tions from late Middle Ages to counter-
Retformation. Guided readings and
research. Discussions of sclected topics.

S5 120 History of Tsarist Russia to
Revolution 3:0:0:3

Russian state and society from earliest
times: structure and practice of Tsarism;
Russia as “underdeveloped” society;
special problems of modernization;
Russia and West; culture and literature
with special emphasis on 19th Century
fiction. Political. social, economic causes
of Revoluation in 1905,

88 121 History of Soyiet Union 3:0:0:3

Revolutions of 1917:; Leninism in
power; industrialization, collectivization,
ascendancy of Staling Soviet Union and
West — from alliance to Cold Wars;
Khrushchev and de-Stalinization; Soviet
impact on vnderdeveloped world; the
Brezhnev era and the crists of Soviet
society.

S8 123 History of the United States:

SOCTAL SCIENCES

From Settlements through
Reconstruction 3:0:0:3
Indigenous civilizations in North
America. Culture, politics and society
from Euoropean and African-American
settlements through post-Civit War cra.
Interpretation of accessible “primary
sources,” which uminate convictions,
ideologies and activities of leaders as
well as ordinary Americans from the
i 7th through the mid-1%th century.

55 124 History of the United States:
From Reconstruction through the
Cold War 1:0:0:3

The transformation of the post-Civil War
U.S. to a nation of global authority;
interweaving of domestic struggles and
forcign pelicies from the “Gilded Ape”,
through the Progressive Era; the World
Wars of the 20th century; the New Deal
period and post-New Deal domestic pol-
icy conflicts. U.S. forcign policy in a
world of revolutionary upheavals,

88 133 Archaeo- and
Ethnoastronomy 3:0:0:3
Early astronomical knowledge and its
place and uses in all cultures to keep
track of the motions of celestial bodies
(excluding only the sstronomies of
Graeco-Alexandrian antiguity forward;
see 88 1353 The astronomical knowl-
edge per se of several quite different cul-
tures and the ways in which these
astronomies both reflected and rein-
forced the economic and soctal organiza-
tion and the cosmological and religious
beliets of the cultures in which they were
cmbedded. [nstruction in elementary,
naked-eye astronomy, exercises in
designing simple instruments and,
wcather permitting, actual observation.
Student work will include a term project.

85 135 History of Science and

Technology: Antiquity through
Galileo 3:0:0:3
Science and technology from carliest
lime to Renaissance: ncolithic and
redieval technologies: achicvements of
ancient Grecks from pre-Socratics to
Euclid; Copernican revolution; science
and technology in expansion of Europe;
influences of science on development of
European thought.

88 136 History of Science and
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Technology: Galileo through Darwin
3:0:0:3

Science angd technelogy from the scien-
tific revolution through Lavoisier to the
origins of the Theory of Evelution.
Galileo and Newton: the beginnings of
evolutionary thought: the orgamzation of
scientific inquiry; the impact of scientific
thought on society in the 17th, 18th and
carly 19th centuries: connections
between technology and science.

88 137 Histury of Science Technology:
Faraday Throogh Present 3:000:3

Science and technology from carly 19th
century forward: the maturation of cvo-
ivtionary thought and s consequences:
the rise of the sciences of electricity and
heat, refativity, guantum mechanics: the
development of celf theory. genetics and
brochemistry,

88 138 Technology, Science, Ethics,
and Contemporary Society 3.0:0:3

Mutual relationships between technolo-
gy, science and society; emergence of
“big science.” natonal styles in science
and technoiogy: social effects of recent
technological and scientific develop-
ments; policy and cthical issues posed by
resiricted and unrestricted wses of tech-
nology and science.

S5 151 Introduction to Politics
3:0:0:3

Major issues in history of political phi-
jlosophy: the state: nature of political
obligation: scope of dissent. Origins and
functions of American political systern.
Ciashing ideologies of democratic soci-
cly.

S8 161 Politics and Film 3:0:003
Film viewed as hustorical document and
political instrument. Film as facet of
mass culture and mass communication
and micans of shaping and reflecting atii-
tudes and values. Cach of the historically
frammed subjects consiituies a separate
course for credit. Topics include:
Depression America: War: A Cross-
Cultural Comparison: Weimar Germany
in the Shadow of Fascism; the Fall of
France. 1930-194(: Great Britain - the
[nd of Empire: Russia in Revolution and
Civil War: the Reconstruction of Europe,
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1947-1962. Film screenings, readings,
lectures and discussions. Other topics
offered as appropriate. May be repeated
for credit.

58 221 The End of the UU.8.S.R.:
Gorbachey and After J3:0:0:3

The U.S8.S.R. under Gorbachev, 1985-
1991, and the crisis that led 1o the col-
lapse of Soviet Communism. The histor-
ical background: from Khrushehev's
deStalinization to Brezhnev's stability
and stagnation, Gorbachev’s “glasnost”™
and “perestroika” as reform sirategies
out of the crisis. The unforseen conse-
quences of the Gorbachey retorms; The
end of the U.S.S.R. Culture, potitics, and
economy o the present. Films, lectures,
readings.

58 226 Problems of American
Foreign Policy 3:0:0:3
Fornnulations and applications of foreign
policy from 18th-century through post-
Cold War; continental and overseas
expansions. inlernational rivalries;
impacts of demestic influences; diplo-
macy of intant republic; Monroe
Doctrine: “Manifest Destiny:” white
man’s burden: open-door poticy; “dollar
diplomacy;” World Wars and their set-
tlements; Cold War and afiermath.

85 229 Growth of the United States
Constitution 3:0:0:3

Growth and unfolding of American con-
stitutional system stressing political and
cconomic factors shaping the law.
Students bandle leading court decisions
and related legal texts.

88 332 Science and Technology in
America 3:0:0:3

Colonial science. Indifference 1o basic
scienee during 19th century. Technology
and tndustrialization. Recent accom-
plishments of American science and
technology. Emerpence to superpower
status.

8§85 333 Medieval and Renaissance
Engineering 2:0:0:3

Engineering and technological enterprise
in the European High Middle Ages and
Renaissance. roughly 1000 to 1600. The
period was characierized by a growing

capacity to handle complex engineering
tasks such as the buiiding of the Gothic
cathedral. the mining of ores. the extrac-
tion of metals, the industrial production
chemicals {e.g., gunpowder), the build-
ing of bridges and digging of canals. the
construction of ships and the design of
complex machinery. both hight and
heavy duty. Organizing a given project
or task, the means of financing. the polit-
ical and insttutional involvement. and
the training of the artisan-cngincer and
his position in socicty.

S8 338 Galileo Galilei; the Man, his
Research, the Times 3:0:0:3

The life and career of one of the pivotal
founders of modern science. Galileo
Galilei (1564-1642). Galileo’s experi-
mental/observational researches and the
genesis and development of his mature
conclusions in physics and cosmeology.
His role in establishing new attitudes
towards the investigation of natural phe-
nomcna, his conflict with the Church,
the work of his predecessors and con-
temporaries and the setting: Italy in the
late 16th and carly [7th centurics.
Students will have the opportunity of
empirically investigating some of
Galileo’s expeniments.

88 354 Technological Forecasting
3:0:0:3

Introduction to prohlems associated with
technology forccasting. Short range,
intermediate. and tong-range forecasting
methodologies. Forecasting social and
cconomic consequences of adopted inno-
vations. Students will prepare a forecast
on a topic of their choice.

88 357 Technology Transfer to
Developing Countries 3:0:0:3

Mechanisims of technology transfer.
Ecological. social and economic factors
in technology selection and utilization.
Local efforts to adapt technology to local
needs. National and international means
to stimulate or block tcchnology transter,
Technelogy and political influence. Case
studies of technology transfer to newly
industrialized countries. Also listed
under IE 357



PSYCHOLOGY AND
BEHAVIORAL SCIENCES
(ANTHROPOLOGY AND
SOCIOLOGY)

Prerequisite for alf courses:
55189 0r 55 184
88175 Introduction to Sociclogy
2:0:0:3
Influences of culture and social struc-
tures on human behavior. Concepts of
sociological analysis; types of human
societies; social stratification; urban
ecology: the social context of environ-
menial crises; the human impact of tech-
nology.
88 177 Social Problems 2:0:0:3
Social disorganization and deviant
behavior in contemporary soctety, crime
and juvenile delinquency; mental disor-
der; drug addiction; alcoholism; suicide;
family disorganization; poverty; and
unemployment. Comparisons with cul-
tures of other peoples and/for simpler
societies. Discussions of conflicting the-
ories of causes for deviance and social
disorganization.

S8 182 Man and the Environment:
Environmeotal Science [ 3:.000:3

Ecological understanding of interactions
of human with non-human environments
through relevant topics: ccosystem,
human interaction with ccosystem.
human societies as self-regulating sys-
tems, attitudes toward nature, case stud-
1es in ecological history, present environ-
menlal crises and attempts at resolutions.

S8 184 The Sociocultural Sciences
3:0:0:3

Introduction to the nature of anthropo-
logical and sociological discourse and
explanation. Society and biology in
human collective behavior. Demography
and social hehavior. The concepts of cul-
ture and society. Classical anthropologt-
cal and sociological studics — Kroeber,
Boas, Spencer, Durkheim, Weber, and
Merton. Scciological and anthropologi-
cal perspectives on language.

55 185 Anthropology: Physical
3:0:0:3

Biosocial bases of human conduct seen
in evolutionary perspectives: elementary
genetic, demographic and ecological
models necessary tor understanding
human behavior: biology as an evolu-
tionary complex extending from
prosimian revolution through neolithic
revolution.

5§ 186 Anthropology: Cultural
3:0:0:3

Social evolution from the hunting and
gathering band through state society.
Considerations of variation and develop-
menial trends in several buman institu-
tions: kinship: economic organization:
warfare; politics; religion; and technolo-
¢y. Demographic and ecological vari-
ables receive primary stress.

55 189 Introduction to Psychology
3:0:0:3

Scientific study of behavior. Learning,
physiological psvchology. sensory sys-
tems, developinental, educational, abnor-
mal and social psychology. Lectures,
class discussion, films/videos, demon-
strations of experiments.

58 203 Psychology of Learning
20003

Response acquisition and maintenance in
human beings and other animals.
Concepls of reinforcement. extinction,
schedules of reinforcement, generaliza-
tion, discrimination training.
Relationship of learning t emotion and
motivation, transfer ot training, retention
and forgetting, concept learning, acquisi-
tion of skills. Theories of learning and
application of learning to other areas of
psychology.

88 204 Physiological Psychology
3:0:0:3

Relationships among physiology, anato-
my. and behavior. Physiological,
anatomical, and biochemical bases for
memory. learning, motivation, sleep.
arousal, and stress.
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88 205 Applied Psyvchology  3:0:0:3
How various problems, particularly in
work, can be solved through the judi-
cious use of psychological principles.
Human-machine inleraction and other
engeering-behavior interactions, smaok-
ing, study habits, memory, creative
thinking, group inter-action, raising chil-
dren, influencing pecple, self-control,
and specific problems brought up in
class by students. Students select a prob-
iem. do a behavioral analysis and finally
modify it as a class project.

55 206 Human Cognition and
Information Processing 2:0:0:3
Human cognitive and information pro-
cessing capabilities: Structores of memo-
ry and internal representations ot knowi-
edge. concept formation and schemas,
symbol manipulation. mental operations,
consciousness. and problem-solving
capabifities and strategies. Implications
for learning, development, fanguage
acquisition. and Anificial intelligence.

$8 208 Experimental Psychotogy I
F:0:00:3

Theory and methods of measurement of
sensory functions in bumian and animal
subjects. Examination of the concept of
the threshold and problems of its mea-
surement. Investigation of learning, both
motor and verbal, and both simple and
complex. including problem solving and
creative thinking. Students will perform
a series of experiments with human and
animal subjects.

S8 209 Experimental Psvchology 11
3:0:0:3

Experimental and descriptive methods
including quasi-experimental design and
large scale survey techniques used by
social, environmental, and developmen-
tal psychologists to assess human behav-
iors in laboratory and naturalistic set-
tings. The course focuses upon laborato-
ry and obscrvational methods used to
assess environmental cffects, attitude
measurement, social impact assessment,
and theory and psychometric bases of
normal personality development and
assessment.
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88 210 Environmental Psychology
3:0:0:3

Ways people use and are affected by
their physical environments. Research in
natural environments as well as built
urban areas. Research on personal space,
privacy, territoriality, crowding and
design-behavior relationships. Field
research 1o assess suitability of environ-
ments to huinan needs, using interview
techniques, behavioral observations and
unobtrusive measures.

8S 213 North American Indians
3:0:0:3

A survey of the cultures of selected
Indian and Eskimo groups. After a gen-
eral historicat introduction primary
emphasis will be placed on tribal social
organization, technology, art, and fan-
guage at the time of Eurppean contact.
88 214 Social Psychology 3:0:0:3
Behavior as function of social stimula-
tion. Nature of socio-psychological
inquiry, with particular emphasis en
experimental methods. Biological bases
of social behavior, socialization process-
es, effects of social stimuli on perception
and communication, group processes.
attitude change, interpersonal bargain-
ing. Student participation in experi-
ments.

88 215 Abnormal Psychology 3.0:0:3

Types of abnormal behavior: neurosis,
psychosis, psychosomaltic reactions,
character disorders. Developmental and
social learning theories, biolegical, etio-
logical models. Relations of methods of
treatment of abnormal behavior to mod-
els of etivlogy.

§5 216 Personality Development
3:0:0:3

Methods and theory relevant to the study
of personality. Personality development
in terms of social learning, development,
and cognition. Examples of personality
research include studies of authoritarian-
ism, achievement motivation, self-
esteern, sex-role acquisition and stereo-
typing, family and life style choices, and
effects of physiological variables includ-
ing maturity and aging.
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S8 217 Psychology of Human
Development 3:0:0:3
Human development from birth to old
ape. Effects of age on thinking, learning,
social behavior, Implications for teach-
ing and educational programs.

S8 279 The Sociology of Human
Disease 3:0:0:3

Human discase in context of social and
biological adaplation. Discase profiles of
the three major levels of social evolution
{hunters and gatherers, low-energy agri-
culturalists, and states) considered from
broadly conceived human ecological
viewpoints. Recommended: some back-
ground in biology and anthropology.

58 299 Organizational Behavior
3:0:0:3

Behavior in industrial settings. Informal
and formal group dynamics: Inter-
personal relationships, supervision, lcad-
ership, communication theories, attitude
measurement, creativity. Analyses of
administration problems through case
studics and simulated situations.  Also

listed under MG 301

88 310 Genes, Gender, and Society
3:0:0:3

Psychology, sociology, and anthropolo-
gy of men and women’s relationships to
one-another and fo society. Biological,
societal, and psychological bases of sex-
role differentiation and acquisition.
Implications of historical, cultural, eco-
nomic, and psychological factors for
contemporary women's and mens’
lifestyles, sexuality, roles, cconomic sta-
tus, and political power.

ECONOMICS

Prerequisite for all courses: 85 250

58 250 Basic Economics 3.0:0.:3
Basic micre- and macroeconomics.
Supply and demand. Markets and market
structure. Income distribution. Market
failures. National output. Aggregate sup-
ply and aggregate demand. Unemploy-
ment and inflation. Fiscal and monetary
pelicy.

58 251 Microeconomics 3:0:0:3
Advanced supply and demand analyses.
Allocation of resources and distribution
of inconmwe. Various market structures:
perfect competition, imperfect competi-
tion, oligopely and monopoly. Exier-
nalities. Government and the market.

88 252 Macroeconomics 3:0:0:3
Advanced national income analysis.
Employment and unemployment. intla-
tion and growth. The federal government
and fiscal policy, the Federal Reserve
Board und monetary policy. International
trade and the balance of payments.

88 254 Economic Issues 2:0:0:3
An intensive study of a number of the
following: Unemployment and nflation,
urban fiscal crises, racial and sexual dis-
crimination, poilution, poverty. imperial-
ism and military spending. Production
and consumpition and the role of the
state.

S8 255 The Contemporary American
Economy: Boom and Bust 3:0:0:3

The current econemy: inflation. uncm-
ployment. growth and recession. Interest
rates, money. the stock market, wages,
productivity. profit rates and the halance
of payments. Role of military expendi-
tures. Legacies of the Victnam and Gulf
Wars. Evaluations of the Federal
Reserve and government spending; taxa-
tion, deficits and monetary policy.
Supply side economics. Wage-price con-
trols, unions angd the future of economic
planning.

88 257 History of Economic Thought
3:0:0:3

Development of economic thought.
Various schools of thought which antici-
pated and pretigured modern: economic
analysis.

S8 264 Urban Economics 3:0:0:3
Contemporary American cities and
changing functions. Interrelation of pop-
ulation with housing, jobs, transporta-
tion. Problems of public finance and ser-
vices, land use, urban decay and renew-
al. Analytic tools to examine economic
aspects and evaluate policy alternatives.



S8 265 Money and Banking  3:0.0:3
Nature of money, gold and paper stan-
dards: commmercial banks and Federal
Reserve system, financial institutions;
balance of payments, cxchange rates,
international monetary order. Money,
prices, mftation, business fluctuations.
Domestic and international monetary
policy. Problems and changes in the U.S.
banking systent.

88 270 Management Process 3:0:0:3

[ntroductory management course for
undergraduates. Primary focus is the
management pracess: planning, organiz-
ing, staffing, conwrolling, directing and
decision making. Attention is given o
the roles of varous disciplines within
management as well as 1o the raditional
husiness functions of markeung.
accounting. fimance. production, engi-
neering. and research development. Also
listed under MG 300

88 2753 Foundations of Business
Systems 3:000:3

This course provides the student with a
systemns perspective on the specification,
development. implementation, and main-
tenance of organizational information
technology. Also listed under MG 305

SPECIAL TOPICS AND
GUIDED STUDIES

S8 302-306 Guided Readings in
Social Sciences each 3:0-0:3

Sclected problems m history, history of
scicnee and technrology, economics,
anthropology. sociclogy, psychology.
politics, interdisciplinary studies.
Individual or group projects under facul-
ty supervision involving guided reading
and/or research. For mature students
wishing to ondertake spectalized. inde-
pendent study under tutorial guidance.
Prerequisite: junior standing or depart-
ment’s permission. Agreciment of
instructor required before registration.

The following special topics courses
are oftered from time to lime by the staft
of the department or visiing scholars.
The specific titles and prerequisites are
announced prior to registration. May be
repeated for credit.

each 3:0:0:3
88 361 Special Topics in Social
Sciences
8§ 362 Special Topics in History
88 363 Special Topics in History of
Science and Technology
88 364 Special Topics in Economics
88 365 Special Topics in Psychology
58 366 Special Topics in
Anthropology and Sociology

In addition to the above regularly sched-
uled courses, the Department ofters the
tollowing from time o time {afl 3 credits
edchy

S8 101 History of Western
Civilization 15(0-1815

58 142 History of Western
Civilization 1815-1914

88 116 History of Latin America

58 126 African-American History

88 128 History of Jazz

88 154 Russia, China, and the West

88262 Collective Bargaining

885 263 Labor Economics

88 267 The Market for Engineers and
Scientists

SS 330 History and Environment

858 345 Colloquium in Twentieth
Century Thought

88 347 Colleguium in Imperialism

88 348 Colloquium in The History of
Socialismt and Comnunism

58 358 Human Resource
Development in Advanced
Developing Countries

SOCIAL SCIENCES

FACULTY

Louis Menashe. Professor of History
and Head of Sacial Sciences

B.A., City College of New York: M.A..
Ph.D., New York University

Russian social history, revolutionary
thought and politics, Soviet and pust-
Seviet history, cinenw and society

Marvin E. Gettleman, Protessor of
History

B.A.. City College of New York: M.AL
Ph.D., Johns Hopkins University
History of the United States, American
constitutional history, nattonalisi, mod-
ern radicalism, Asia, Central Americd,
LS. Foreign Policy

Helmut Gruber, Charles S. Baylis
Professor of History

B.S.. City College of New York; M.AL
Ph.D.. Columbia University

History of socialism and comptunism,
imtellectual, social and ceftural history
aof 19th and 20th cenuries, contempo-
rary history

David Mermelstein. Protessor of
Economics

B.A.. Amherst College; Ph.D., Columbia
University

Palitical Economy, Macraecononic
FPolicy, Money und Bunking

Thomas B. Settle. Professor of History
of Science and Technology

B.A., M.A_ Ph.ID., Cornelt University
Galifean Studies, the ltalian Renais-
sence, engineering in Medieval and
Renaissance Enrope.

Pamela E. Kramer, Assaciate Professor
of Psychology

B.A.. Bryn Mawr College. M.Ed.. M 5.,
Tufis University; Ph.D. Yeshiva
University

Psyehaotogy of women, hunan cognition,
psycholingaistics and developmental
psychofogy.
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SOCIAL SCIENCES

I. Leonard Leeb. Associate Professor of
History

B.A., University of Pennsylvania; Ph.D.,
Cotumbia University

History of the Netherlunds, cofonialism
and imperialism, fistory of peditical
thought

F. David Mulcahy. Associae Professor
of Anthropology

B.A., MA._ Ph.D.. University of
Massachuselts

Marginal conmmumnitios, nan voology,
cultural svimbolism, lenguage and cof-
Hre

Romualdas Sviedrys, Associate Pro-
fessor of History of Technology

B.A., Cornell University: Licenciado,
Universidad Nacienal (Colombiay:
Ph.D.. fohns Hopkins University
Technology forecasiing and technology
assexsment, history of technology aid
sefence since 1750, technology transfer
1o developing couwniries
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Richard E. Wener, Associate Professor
of Psychology

B.A.. University of Wiscoensin: M5,
Ph.[3.. University of [llinois at Chicago
Environmental psvchology, cromding.
assessment of the malr environment.
software eviluation, clintead psyvehology
Donald Instructor  in
Psychology

B.S.. Polyviecchme Insittute of New York
Experimental  and  physiological
pysvchology, physical anthropology,
padeontofogy

Phillips,

ADJUNCT FACULTY

Barbara Bienstock. Lecturer in
Psychotogy
B.A.. Ph.I>., Queens College

Mark D’Amato, Lecwurer in Economics
and Contemporary History

B.A.. New York University: MA, Ph.DD.,
The New School for Soctal Research

Sheila Lehman, Lecturer in Psychology
B.A.. Bamard College. M.A.. Columbia
Unmiversity

Malcolm MeCullough, fecturer in
Psychology

B.S.. Polviechnic Institute of New York;
Ph.D. Queens College

EMERITUS FACULTY

Frederick C. Kreiling, Professor of
History of Science

A.B.. Hofstra College: AM.. Ph.D.,
New York University

History of science. environmental stud-
ies, music history



SYSTEMS ENGINEERING

Systemns engineering is based on the
body of theoretical knowledge that under-
ties the engineering of modem complex
systems. Systems engineering 18 the appli-
cation of this body of knowledge o the
design of systems, usually involving the
integration of several disciplines 1o achieve
the desired design objective. The theoret-
tcal resources of these fields include selec-
tions from among the newer branches of
applied mathematics, methods of modeling
and simulation, methods for the analysis of
signals and sysicms, the theories of com-
munication and control, the techaiques of
optimization and of decision-making. and
many of the facets of computer science.

Faced with a diverse and complex sci-
entific environment the systems engineer
may receive assignments crossing tradi-
tional lines of enginecring applications.
Systems engincering is presently applied in
areas such as transporiation. urban ser-
vices, bioengineering. resourte manage-
ment, power and energy, and environmental
and pollution control.

The program in systems engineering
covers, in an interdisciplinary manner, the
viewpoints, tools of analysis, and mathe-
matical techniques of feedbuck control,
mstrumentation and measurement. analy-
sis of data, optiinization communication
of information, and simulation, stressing the
use of computers. The syslems engineering
graduates’ orzentation and training cnable
themn to participate in the analysis and solu-
tion of today’s complex technological and
societal probiems.

The Department of Electrical Engin-
eering administers the program leading o
the degree of master of science in systems
engineering. Quistanding students should
apply for firancial aid in the form of
research fellowships, teaching fellowships
or partial tuition remission.

Students wishing to continue praduate
study towards a Ph.DD. in the arca of systems
may do so in the Electrical Engineering
Program.

REQUIREMENTS FOR
THE MASTER OF

SCIENCE DEGREE

The entrance requirernent for the mas-
ter of science in systems engineenng is a
bachelor’s degree in engineering or sci-
ence from an accredited institution, with a
superior undergraduate record, including
undergraduate courses in differential equa-
tions, probability, linear systems, feedback
control and computer programming.
Students with deficiencics in these areas
may be adinitted it they take appropriate
introductory courses, to remove these def:-
ciencies.

To sausfy the reguirements for the M.S.
i systemns engineering degree, the student
niust complete a total of 36 units of courses,
as described below. An overall grade aver-
age of B in all courses is required by the
University. In addition, a B average is
required i specific groups of courses, as
indicated below.

1. Core Courses

Three courses from among the

following:

EL 63}  Probability

BL 625 Linear Svstems

EL &1l Sienafs, Svsrems and
Transforms

EL @13 Applied Matrix Theary

EL 621 Feedback Controf

MARGL  Swaristical Inference |

9 Linits

2. Two approved one-year sequences,
which may include the above courses.
At least one of these sequences must
be in EL or CS courses.

-4 2 Linjrs

3. Approved electives. 2445 Unsty

Tinef: 30 Lnins

A compiete 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 units may be included
as part of the elective courses. At least 24
of the 36 units must be in courses in engin-
ecring subjects, computer SCience or oper-
ations rescarch, and at least 18 units must
be in EL or CS prefixed courses.

An overall B-average is required in the
combination of five to seven courses offered
to satisty categories {1y and {2) in the above
table,

The EE Department Graduate Student
Manual should he consulied for more
detailed rules and procedures, including
student status, recomimended clectives and
one-year seguences, current areas of
research and disqualification for low grades.

TE COURSES

SE 997 Thesis [or Degree of Master
of Science in Systems Engineering

el Funits
Independent engineering project, demon-
strating professional maturity, performed
under guidance of adviser. Oral thesis
defense and formal. bound thesis volunie
required. Registration of 9 units required
{continuous thesis registration required).
Prerequisite: Degree status.

SE 998 Project for Degree of
Engincer in Systems Engineering

each 3wy
Comprchensive planning-and design of
engineering project under guidance of fac-
ulty adviser. Emphasis on up-to-date tech-
rigues. Oral examination and fonmal, bound
report required. Scope of projects is 6-12
units by prior agreement with adviser (con-
tinuous project registration required). The
program for a Degree of Engineer is being
phased out, so that this course is only for
students entering the program prior to
September 1993, Prerequisite: Degree
status.
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FACULTY

Joseph J. Bongiorno, Jr.. Professor of
Electrical Engineering

Richard A. Haddad. Professor of

Llectrical Engineering

Walter Helly. Professor of Operations
Research
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Farshad Khorrami, Assistant Professor
of Llectrical Engincering

William R. McShane, Professor of
Industrial and Systems Engineering

Philip E. Sarachik, Professor ot
Electrical Engineering

Leonard G. Shaw, Professor of
Electrical Engineering and Dean of Schoo!
of Electnical Engincering and Computer
Science

SYSTEMS ENGINEERING

Martin L. Shooman, Professor of
Electrical Engineering and Computer
Science

Peter Veoltz. Associate Professor of
Electrical Engineering

Joachim I. Weindling, Protessor of
Operations Research and Systems

Engineering

Dante C. Youla, University Professor



TELECOMMUNICATIONS AND

COMPUTING MANAGEMENT

The Department of Management of
the Polytechnic University, supported by
the school of Electrical Engincering and
Computer Science in conjunction with
the Center for Advanced Technology in
Telecommunications {(CATT) offers a
master of science program in telecom-
munications and computing manuge-
ment.

This program was started in 984
with the express purpose of providing
education for executives faced with new
challenges and opportunities in the
rapidly developing areas of telecommu-
nications and computing. The Master of
Science in Telecommunications and
Computing Management is a rigorous
two-year, four-semester program con-
sisting of 12 courses and an independent
research project.

The curriculum was develaped by
CATT and senior faculty in conjunction
with a private sector advisery bourd.

The board’s current functions are to:

() monitor the effectiveness of the
program,

{1i) help keep the detailed course syl-
labi current. and

{1tii) proposc changes in the program in
light of experience.

The philosophy of the program is to
provide a solid foundation in telecom-
munications and computing technology
and management in the initial semesters
of the program, followed in the final
year by coursework integrating tcchnolo-
gy and management skills. Case studies,
practical exercises, and research investi-
gations are used throughout the program.

Students are experienced working
professionals in telecommunications and
computing. About half the students are
employed by providers of telecommuni-
cations and computing scrvices, and the
other half by users of these services.

The program is given in an execitive
Jormat, that is, classes meet every other
week for two full days, Friday and
Saturday at Polytechnic’'s Westchester
Center at Hawthorne, New York. Break-
fast, lunch. and coffee breaks are provid-

ed. All classes are videotaped with tapes
made available for viewing on campus
or at home,

An all-inelusive fee covers ition and
fees, texibooks and other educational
material. special tutorials and lectures,
meals on class days, and access to video-
tapes of al ¢lasses and iectures,

ADMISSION
REQUIREMENTS AND

APPLICATION
INFORMATION

Admission to the program requires a
baccalaurcate degree from an accredited
institution with @ superior undergraduate
academic record, a minimuem of two
years work experience in the field of
tcleccommunicatiens and/or computmg,
and employer support.

Applications for admission are
accepted throughout the year. but admis-
sion is for fall semesters only. Because
enrollment is limited. carly application is
strongly recomnended.

DEGREE
REQUIREMENTS

AND CURRICULUM

The general requiremients for Master
of Sctence degrees stated elsewhere in
this catalog apply to this program. The
curriculum consists of 12 courses (36
unils) which are taken hy every student,
plus an independent research project
which must be completed during the sec-
ond year of the program. There are no
elective courses i this program,

The 12 courses which consiitute the
program curriculum are:

FALL

First Semester

Bl a3y Elewenrs of ComprioNoation
Nenverks

MG 600 Mandagement Process

MG 68 Managerial Acconnting

wned Finanee

SPRING

Second Scmester

Bl 635 Priveiples of Comptiications
Nenverky

MO 632 Telecimmamicariony
Regulution, Poltey, and Law

MG R Project Managenent

FALL

Third Semester

BE 735 Cemnrvionivations Neiwiorky

MG 607 Markering Managemens

MO 65 Feowamics of fuformatton Svstens

SPRING

FourthSemester

S 6H2 Nenvark Management and
Securiry

MG 63y Managemenr of Inferrrenem
Svarens

MG 970 Bumess Poliey amd Stretegy

COURSE

DESCRIPTIONS

The courses described below are
unique to this program and cannot be
applied to any other degree program.
For other course descriptions, refer to the
appropriate other sections of this catatog
(Management, Electrical Engineering,
Computer Scicnce).

MG 609 Managerial Accnunting and
Finance 3 units

Aspects of accounting and finance of
practical use w the manager. Relations
among accouniing, economic, and finan-
cial perspectives.  Analysis of principles
and practices of the finance function, and
its application in organizations.
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MG 652 Telecommunications
Regulation, Policy, and Law 3 units
The relationships between the develop-
ment of the telecommunications indus-
try, national growth, and the develop-
ment of telecommunications policy
issues and policy making organizations.
Analysis of the major issues which have
impacted the telecommunications indus-
try and commerce and society generally.
The options and opportunities afforded
by recent reguiatory and policy issues.

MG 965 Independent Research
Project 3 units

During the second year each student
completes an independent, applied
research project on a topic of practical
importance to histher employer. The
purpose of the project is to give students
an opportunity to apply and integrate the
subjects taught in the program by work-
ing directly with a faculty member.
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TELECOMMUNICATIONS AND COMPUTING MANAGEMENT

FACULTY

ADJUNCT FACULTY

A. George Schillinger. Professor of
Management

B.E.E.. City College of New York;

M.5., Eng., Ph.D., Columbia University
General management, techrology man-
agement, corporate strategy.

Richard Van Slyke, Professor of
Electrical Engineering and Computer
Science

B.5., Stanford University; Ph.D.,
University of California at Berkeley
Computer copnnunications, telecommu-
nications.

Byron David, Assistant Professor of
Management;

B.A., Queens Cellege of CUNY; M.S.,
Polytechnic Institute of New York;
M.B.A., Ph.D., Baruch College, CUNY
Operations muanagement.

Nancy J. Needham, Industry Professor
of Management

Academic Director, Telecommuni-
cations and Computing Management
program

B.A. Wellesley College;

M.B.A., D.B.A., Harvard University
Iniernational relecommunications and
Jinancial services.

Kenneth Gross, Adjunct Professor of
Managenent:
B.A. LD., American University

Aaron Kershenbaum, Adjunct
Professor of Computer Sclence

B.S., M.S.. Polytechnic Institute of
Brooklyn; Ph.D.. Polytechnic Institute of
New York

E. Hart Rasmussen, Adunct Professor
of Management

Director. Management Programs.
Wesichester Graduate Center

B.S., M.5.. Technical University of
Denmark

Teresa C. Rubinson, Adjunct Professor
of Computer Science.

B.S.. University of llinois: M.B.A., lona
College: Ph.D>., Polytechnic University

R.Joseph Schlosser, Adjunct Protessor
of Management

B.A., Notre Dame: M.Ed.. University of
Massachusetts; Ph.D., Wharton School

Andrew Snow, Adjunct Professor of
Electrical Engineering
B.S., M.5., Old Dominion University



TRANSPORTATION

Folviechnic otfers graduate degree
programs in transportation. leading to
the degrees of:

Master of Science

+ Transportation Planning and
Engincerng
+ Transportanon Management

Doctor of Philosophy

+ Civil Engineering {Subtitle:
Transportation Planning and
Engincenng)j

The MS degrees are practice-orient-
ed, with a strong foundation in underly-
ing principles and methods. The MS$§
{Transportation Management) 1s avail-
able only to part-time students.

The Transportation Program is
housed within the Department of Civil
and Environmental Engincering, which
also provides a program in highway
engineering as part of the master’s
degree in civii enginecring.

Students and continuing professionals
from a variety of disciplines undertake
studies in transportation to lead to
careers in transportation operations,
design, planning, or management. Some
may cheose to pursuce this in a dual
degree program which can also lead to a
Master of Urban Planning or a Master of
Public Administration at New York
University.

For those orented to planning or
engincering carcers. the Polytechnic
transportation programs have o strong
foundation in traffic engincering, trans-
portation planning. and public trans-
portation.  Students may structure degree
programs to huild on this. einphasizing
transportation infrastructure, computer
aided enginecring, or facility design and
Operations.

For those oriented 10 management
careers, Polytechnic transporiation pro-
prams have strong foundations in trans-
portalion principles, cconomics and
finance, and transportatton policy and

manuagement.  Students may concentrate
in public or privale scctor management,
and emphasize transit maintenance,
logistics, or productivity managenmient,

The primary goal of the academic
program i8 to educate transportation
planners, engineers and managers who
are able 1o plan. functionally design and
control facilitics and systems which sat-
isfy the demand for both passenger and
fresght transportation services.

The program stresses multi-modal
approaches to transportation and mnain-
tatns strong course offerings in:

»  Highway and Traffic Engineering
» Public Transportation

*  Transportaiion Planning

»  Transportation Safety

«  Freight Transportation

»  Transportation Management, and
*  Eeonomics

Students are caposed to an afmos-
phere that provides i incaningtul integra-
tion of practical and theoretical
appreaches. Classroom presentations.
luboratory experiences, and practical
problem solutions strengthen the overall
cducation.

GENERAL

REQUIREMENTS

ADMISSION REQUIREMENTS

To he eligible for admission as gradu-
ate students. applicants must hold at least
4 baccalaureate degree from an accepl-
able institution.  Students pursuing the
“transportation planning and cngineer-
ing” degrees are expected 1o have the
stronger quantitative background, usual-
ly with prior degrees in engineering,
mathematics. or the physical sciences.

Students are expected o have basic
skills in English adequate for the prepa-
ration of reports and papers. Such skills

are evaluated in appropriate courses
together with technical matenial. All for-
eign students admiticd to the transporta-
tion programs arc required to tuke an
examimation in English before registra-
tion. Based upon evaluation of that
examination, they may be required to
take one (in rare cases, 1wo) additional
courses in English as a second language
for which no graduate credit is given.

GRADE REQUIREMENTS

To earn graduate degrees or certifi-
cates, Polytechnic requires that students
have 3.0 grade point averages or betier
in all graduate courses and in all goided
studies (readings, projects. theses, disser-
tattons).  Averages are scparately com-
puted for courses and guided studies,
Transfer credits from other institutions
are not included in these averages.

In addition to Polyicchnic grade
requirements. the transporiation pro-
arams require overall averages of B or
better in all required courses taken
toward all degrees. Students may not
repeat o course toward any of the trans-
portation degrees more than onge.

ANALYTIC BACKGROUND

Al applicants for Master of Science
degrees miust show evidence of analytic
ahility, gencrally including two years of
college mathematies and some cxposure
to statistics. If the student has not had a
statistics course, one can be taken prior
to admission or the student will be
required to take a two-day Saturday
course 1o statistics given by the trans-
portation faculty at Polytechnic, for
which no graduate credit is given,

All applicants for certificate programs
must meet the same entrance require-
micnts as Master of Science applicants.

All apphcants for the Ph.D. degree
are expected to have a solid analytic
background. They must lake at least one
course in graduate level statistics, regres-
sion analysis, or design of experiments
as part of their studies.
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TRANSPORTATION

COMPUTER LITERACY

Stadents will be exposed to uses of

computers and computer packages in
transportation wtegrated into the curricu-
la. Emphasis is on personal and micro-
computers.  Students will vse packages
in highway capacity, traffic signal timng
and coordination, and transportation
asstgnment {MINUTP. TRANSPLAN.
TRANSCAD. and MAPINFO) in
requited coursework., The Department
has 1ts own computer laboratory. using
IBM and IBM compatible micro-com-
puters.  Students also have access to
Polytechnic™s CAIDNWCAM system and
personal computer laboratories.

ADVISING

In all graduate prograins, the relation-
ship between the student and the acude-
mic adviser is important. The academic
adviser assists students in selecting
courses, and gives guidance in ali acade-
mic matiers. The academic adviser
maintains checks on student’s progress,
and inakes recommendations when prob-
lems arise. The department head assigns
acadenic advisers,

Students should meet with their acad-
emic adviser prior to each registration.
and at any other tiine they need advice or
consultation. The student must have a
detailed Program ol Study formally
approved by the academic adviser prior
to registration.  Advisers also handle
requests for waivers of cerain degree
requirements. such as required courses.
Such waivers must be approved in writ-
ing by advisers and instructors of
required courses. and must be entered
into students’ departinental files. When
such waivers are granted, students may
be required to toke other specific courses
in their place. or to select additional clee-
tives.

Students registering for any guided
studies (readings, project, thesis, disser-
tation) arc assigned project advisers for
each such activity. These are penerally
not the same as academic advisers.
depending upon the subjects being stud-
ied. To register for guided studies. stu-
dents nust submit written proposals of
the topics to appropriate project advisers
and have academic advisers’ written
approval.
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Doctoral students are not permitied to
register for dissertation until they have
passed the Ph.D. qualifying examination.

Students studying under rescarch tel-
lowships are assigned rescarch advisers,
normally the pringipal investigators of
the projects which fund the fellowships,

While academic advisers consult with
and give advice to students. students
must ensure thal requirements are ful-
filled and submit all proper forms and
applications when necessary.

REQUIREMENTS FOR
THE MASTER OF

SCIENCE DEGREES

The Transportation Program has M.S.
degrees in transportation planning and
engineering. and ransporiaton manage-
ment: each require 36 units, of which 27
must be taken in Polytechnic graduate
courses,

Fifteen units are in a common core
shared by the two M.S. degrees. Each
M.S. degree has an additional twelve
units of required courses, suited w the
orientation of the degree. The rematning
nine wmis s completed by electives
approved by the assigned academic
adviser.

Full-time students, particularly those
studying under rescarch fellowships,
may be required to do a project for
which they receive three or more units as
purt of their electives.

Common Core Units
TR 65 Travel Demand Forecusting 3
TR 607 Urban Fransportation Plunning

aid Congestions Managemem Ri
TR 629 Tramsportation Weorksliog Ei
TR 660 Lrbean Public Transporteaion A
TR 7530 Trmssporturion Ecomomics aned

Firnoniee

Other ¥1.5. {TP&E) Requirements

TR 6ty Cowmrer Applfcertens for

Transportation Plonnmg

TR 701 Truffic Engineering |
TROF02
TR O7HY Desion of Praffic Facilities

i
h]
Traffic Euginecring I i
1
2

Other MLS. {TM) Requiremnents

TR 7539 Transporiviien Pedicy 3
TR 7600 Management of Frawsit

Muaimenanee and Operations 3

L H2K8 Projoct Planning and Correed ki

I 045 Productivey Managemens 3

12

ELECTIVES FORTHE
TRANSPORTATION M.S.
DEGREES

All electives require approval of the
assigned academic adviser. Below are
examples of pre-approved electives that
may be taken for cach of the degrees.

Transportation Planning and
Engineering

TR 668 Besign of Rail Facrlities

TR &7 Plansing asd Deseen of Terminals
TE 671 Afrpert Plarsing el estgn

TR &72 Forl Planing amd Devipn

TR 703 Comprgter Appdrcanions amd Analviic

Tevhurigies in Fraffic
TR 704 IVHS

TR 722 fhelvway Pavewens Design

TR 723 Devipn enrd Manrauennent of
Highnoay Sinacneres aind Materials

TR OBOS  Traffic Nafery Fugineering

Transportation Management

TR 665 Deven of Bod Facilinies

TR 671 Adrprert Pleistsisie aned Dresien

TR 672 e Plaririneg cond Soevign

TR 70 Comyntter Applicetions

TR TH VS

MO 6 Manggement Provesy

M al3 Clroeizationunt Bebeeviar

b Tsl Artorfewiy of Pofdee Works

CE RM)Y fufoemarion Svstemy in Praject
Menergemenr

TRANSFER CREDITS

A total of 36 units is required for the
M.S. degrees in TP&E and in TM.

The residency requirement for MLS.
degrees 15 27 umits. which means that a
mintmiwm of 27 units must be taken at
Polytechnic. Studenis may transter up to
9 units of acceptable courses from other
institutions subject to the departinent’s
approval. Students may apply for trans-
fer credis after they complete 12 units of
appropriate graduate courses at
Polytechmic. To be eligible for transfer
credits. the courses in guestion ust be
relevant to the trunsportation prograim,
and students must have received B's or
better. Courscs graded on a pass-tail
basis are not considered for transfer
credits unless detailed course evaluations
froun the instructors are provided. All
transfer requests must be accompaniced
by an official transcript from transferring
institutions.  Transfer credits are not
mciwded in computing grade point aver-
age. Validation credits by examination
may nol be used for any transportation
degree.



DUAL DEGREE

PROGRAM WITH NYU

The transportation program at the
Polytechnic has a dual degree program
with the Robert F. Wagner Graduate
School of Public Service at New York
University. Studenis may pursue an
M.S. {transportation planning and engi-
neering) of an M.S. (transportation man-
agement} at Polytechnic, and a Master of
Urban Planning (MUP} or a Master of
Public Admimstration (MPA} at NYU,
Because of course waivers or advanced
standing where appropriate. the two
degrees may be obtained with some etti-
ciencies in total units of study and in
total time for two distinct degrees.

The two institutions also have an
option in which students registered in
any of the cited degree programs may
take one or more courses from the pool
of courses offered by the two cooperat-
ing institutions. Such registration is sub-
ject wo prior approval by the academic
adviser for the specific depree program
in which students are enrolled.

Those interested in the Dual Degree
Program must apply to that program
specifically, by indicating this in a letter
to the Polytechnic Transportation
Program or to the NYU Robert F.
Wagner Graduale School of Public
Service, accompanicd by application
forms to both institutions. To aid in pro-
gram planning, students are encouraged
to apply initially, rather than to conven
tater to the Dual Degree Programs.
Those already enrolled in one of the
degrees cited, and interested in the Dual
Degree Program. should consult their
academic advisers.

DOCTOR OF
PHILOSOPHY
DEGREE

IN TRANSPORTATION
PLANNING AND
ENGINEERING

The Ph.D. in Civil Engineering with a
concentration in transportation planning
and engincering requires Y0 vnits of
graduate study beyond the bachelor’s
degree. The 90 units are made up of the

followIng:

1. A 30-unit major in transportation
including all courses required for the
M.5. degree.

[ =]

. Two 15-unit minors in related arcas,
one of which is gencrally in quantita-
tive mcthods. The second ofien
focuses on a specific transportation
area, such as transportation facility
design, transportalion management,
or transpodation infrastructure. The
minors should support the disscrtation
topic.

3. A 30-unit dissertation, which must be
an original picce of research which
meaningfully advances an arca of
transportation study.

It must be stressed that these are min-
imum requairements. Many students,
particularly those entering with
advanced degrees in other fields, may
require additional courses 1o support
their dissenation development and to aid
completion of the Ph.D. qualifying
examinaiton. Applicants o the Ph.D.
program are urged to make appointments
with Ph.D. program academic advisers
for individual consultations and recom-
mendations.

Betore being permitted to register for
dissentation units, candidates must pass a
comprehensive Ph.D. qualifying exami-
nation. Given once 4 year, usually in
June, it consists of a written and oral
portion. The written portion is five hours
long. Only those students that pass the
writien portion arc invited 1o take the
oral portion of the examination. Copies
of previous examinations are avatlable
on request from the Program Office to
aid the students in preparation for this
gxamination.

Students normally take the qualifying
examination after their first year of full-
time coursework (or their part-time
equivalent} is compieted.  All students
who wish to take the examination arc
permiited to do so once they have dis-
cussed their interest with the academic
adviser. Subsequent aticmpls arc at the
discretion of the Department: in no case
are more than three attempts permitted.

There 15 no foreign lanpuage require-
ment,

The residency requirement for the
Ph.D3. is 30 units, which must include the
dissertation. Candidates are, thus, only
required to complete their dissertations
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at Polytechnic to carn degrees here. Any
and all graduate courses taken at other
approved institutions which are appro-
priate for either majors or minors may be
transferred, provided they are of gradu-
aie level and that grades of B or better
were achieved.

In support of dissertation research, a
doctoral committee is formed to advise
each student. Because of the interdisct-
plinary nature of transportation research,
advisery committees olten include facul-
ty members from other departments.
Quiside commitice members with suoit-
ahle backgrounds are permitted, from
other universities or from industry.

Once students register for dissertation
vnits, they must meet several require-
nients. Dissertation registration must be
continuous {excluding summers} until
work is completed. Leaves of absence
must be formally requested from the
Graduate Office. Students must submit
and crally defend dissentation proposals
before registering for a second full-time
semester of dissertation work, or before
going heyond @ units of combined full-
time/part-time disscenation study. At the
end of cach semester of registration. stu-
dents must submit written progress
reportls W their dissertation advisers.
Upon completion, dissertations must be
presented and orally defended before the
facuity.

CERTIFICATE

PROGRAMS

The Transportation Program offers
graduate centificaies to students complet-
ing [5 units in concentrated subareas of
transportation planning. engincering, or
management. Certificate programs are
geared to students who do not wish o
commit themselves to tull advanced
depgree programs. These may be stu-
dents with bachelor’s degrees who wish
to specialize in other aspects of trans-
puortation, or those already holding
advanced degrees who wish o develop
additional speeialties and receive formal
certiftication for it.  Students who enroll
in certificate programs may apply for
transfer to degree programs without loss
of credits. assuming they are admitted to
degree studies and that the courses taken
are appropriate to the degree.
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The Transportation Program offers
the following certificates;

Traftic Engineering Certificate

Regquired: 15 Units

TR 0l Freffic Engineering §

TH 02 Fruffic Eugineering 1

TR 703 Cewnperer Applfrcarion and Analviie
Techrgues m Troffic end
Pranaportalion

RO Planniny and Besian of Terminals

TR T Besignof Frapfic Fuediies

Transportation Planning
Certificate

15 Units

Trevel Demopnd Forecasiing

Required:
TR 608

TR a6 Computer Applications for
Framporiaion planning

TR 607 irban Tremsportation Plaming

TR 30 Fraffic Engineering 1

TR M2 Tratftc Lngineeving N

Transportation Facility Design
and Operation Certificate

Required: 15 Units
TR 670 Ploawing aned Bosegn of Termfnats
TR Traffic Enginevring !

TR 710 Designof Traffie Fuedities

Piry mvaaof:

TR 660 Urfan Pubt Transprectarion

TR 663 Descenof Rail Fucifines

TR 671 Airpeorr Plonning and Pesien

TRO672 Port Plunaivg and Desien

TROOT22 0 Highvay Pavement Design

TR 723 Desiyn ond Manovement of
Highwy Sirnctieres and Materials

Public Transportation

Certificate

Required: 15 Units

TR 66l Erban Public Transpoeration

TR 739 Tramspenration Polficy

TR 760 Mwagemiont of Transi: Meinenanee

and Operationny

Plies i of

TR 607 Urfaon Trissportation Planning amd
Congestion Moanogenent

TR 670 Plonning aned Design of Ternineds

TR 750 Transpartation Ecomonies ond

Frumee

Transportation Management
and Economics Certificate

Required: 15 Units

TR 66l FPubire Franspeeieien

TR 730 Tromportation Ecorostics and
Finance

TR 739 Transporrarion Pofrey

TR 760 Manavemenr of Troansie

Matitencnce and Operetions
Plics emie it
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MG 613
MG oIl

Frclustriol Relutions
Collective Burpaining

Units earned toward certificate pro-
grams are transferable o degree pro-
erams if applicable. No course, howey-
er, may be credited toward more than
ene certificate program.

Course substitution in certificate pro-
grams are permitted with the written
approval of the assigned academic advis-

cl.

UNDERGRADUATE

COURSES

The Program offers an undergraduate

course 1 wraffic engineering, which is
required for the BS(CE) and may be
used as a technical elective where
approved by advisers, or as a free elec-
tive. Students with suitable undergradu-
ate records may also take graduate trans-
portation courses in their senior year, if
approved by their advisers. Graduate
students may not take undergraduate
courses for credit.
TR 360 Traflic Engineering  3:0:0:3
Development and use of traffic engincer-
ing techmques to aid in planning, func-
tional design and controf of highway and
street systems. Traffic studies, accident
analysis, capacity analysis, sign and
coordination. etc. Practical applications.
Prerequisite: junior status.  Also listed
as CE 352

GRADUATE COURSES

TR 605 Travel Demand
Forecasting 215:0:0:3
Theory and applieation of travel fore-
casting methods to prediet the amount
and nature of travel on transportation
systems. Also listed under CE834,

TR 606 Computer Applications for
Transportation Planning ~ 2/-:0:0:3

This course covers the practical use of
computers for urban transporlation plan-
ning with a major focus on the tradition-

al four-step process {Trip Generation
Trip Distribution, Mode Choice, Trip
Assignment). The emphasis will be on
the use of the TRANPLAN package: a
comprehensive transportation planning
software for Highway and Public Transit
Systems. Other areas of application will
include spreadsheets (Quattro Pro},
SPSS. and MAPINFO for daty analysis.
Prereguisite/co-requisite: TR 605 or
equiivalent.

TR 607 Urban Transportation
Planning and Congestion
Management 20/::0:0:3
This course covers the theory and prac-
tice of urban Transportation Planning
with a major focus on the methods and
techniques for alleviating traffic conges-
tion through transporation system niun-
agement and trave! demand manage-
ment. Areas of application will inciude
travel corridors, major activity centers,
and residential neighborhoods. This is a
“hands on™ “how-10" course. Preregui-
site: TR 605,

TR 629 Transportation Workshop
0:5:0:3

Comprehensive projects destgned to
assure student’s understanding of basic
principles and their applications, draw-
ing on knowledge from the M.S. require-
ments. Typically, two to four design or
evaluation projects are completed, some
of which are group projects. Written
reports and oral presentations required.
Projects or sub-assignments are based
upon the degree the student is pursuing.
Prereguisite for M.5. {TP&E} students:
TR 6G1 and TR 701. Co-requisite: TR
702, Pre- or Co-requisites for M.S.
{TM) stidents:IE 620, TR 750 TR 660
Also listed under CESJ6.

TR 660 Public Transporfation
2:/::0:0:3

Needs for public transportation in urban
arcas. Characteristics of public trans-
portation services: commuter ratl, rail
transit, light rail transit, express and local
buses, commuter paratransit modes, taxi
and other paratransit services. Planning
and operations of transit routes and sys-
tems. Transtt service performance mea-
sures. Functional design of transit sta-
tions, park and ride facilities, and transit
rights-of-way. Also listed under
CE837.



TR 665 Design of Rail Facilities
2'/:0:0:3

Design of systems for moving passen-
gers and freight on rails. Roadbeds.
alignment, yard. stations, signal commu-
nications. and protection devices.
Design of light-rail transit facilities,

Also listed under CE838.

TR 670 Planning and Design of
Terminals 2/::0:0:3

Passenger and freight terminals, with
emphasis on system descriptions of these
facilities. Land, marine, and air termi-
nals. Methods for determining levels of
service for pedestrrans flow, TOFC and
truck terminals are also covered. Also
listed under CE 840.

TR 671 Airport Planning and
Design 20:0:0:3

Techniques for forecasting air passenger
traffic and aircraft operations at commer-
cial and general aviation facilities.
Principles and practices for planning and
design of terminal facilities, ground
transponation systemns, parking facilities,
runways and navigational aids. Airport
site selections, configuration and eco-
nomics. Also listed under CE 841.

TR 672 Port Planning and Design
2:0:0:3

Planning of marine terminal facilitics for
freight and passengers. Hurbor and pon
capacity analysis. [Functional design and
control of ports. U.S. port terminal
needs for containers and bulk freight.
Port operations. Also listed under
CES839.

TR 701 Traffic Engineering I
202200003
First course in a two-scinester sequence
covering the basic aspects of traffic engi-
neeting. Driver, roadway, vehicle, and
traffic stream characteristics, and their
influence on operations, controls, and
design. Traffic studies and data analysis:
volume, speed, delay. density, accidents,
etc. Concept of traffic capacity and level
of service analysis. Capacity and level
of service analysis of limited access

facilities: freeways, freeway compo-
nents, two-tane rural highways, multi-
lane highways. Laboratories emphasize
the use of spreadsheets in data analysis
and the use of computer packages for
cupiaeity and level of service analysis.
Also listed under CE 805,

TR 702 Traffic Engineering I1
2i40200:3

Second course n g fwo-semester
sequence covering the basis of traffic
engincering.  Traftic control operations,
and management. Characteristics of
signg, signals, and markings. The
“Manual on Unitorm Traffic Conirol
Devices™ and its use.  Intersection on-
trol. Signal systems and coordination.
Pretimed and actuated control. Design
of street hardware.  Tralfic flow regula-
tions and their implementation.
Intersection and arterial analysis.
Prerequisite: TR 701 or equivalent.
Also listed under CE 807

TR 703 Computer Applications and
Analytic Techniques in Traffic and
Transportation 20:0:003

Model-building in transportation by use
of analytic techniques and computer
tools such asx spreadsheets, statistical
analysis. and existing transportation and
ratfic cngineering packages. Emphasis
in computer applications is on personal
conipulers and existing software pack-
ages. Analytic techniques are addressed
on three levels: (1) basic concepts; (2)
case studies: and (33 review of literature.
Sensitivity analysis.  Cost-utility analy-
sis. Surveys and errors in surveys.
Transportation packages including NET-
SIM. TRANSYT. TRAF. and
Assignment packages. Prereguisites:
TR 702. Also listed under CE835.

TR 704 IVHS 2/0000:3
Inteliigent Vehicle Highway Systems
{IVHS) are a topic of much discussion.
and a major thrust in Federal legislation.
This course 15 designed to acquaint the
student with the terminology. issues. and
state of the art in IVHS activities and to
cause discussions on the mnplications of
[VHS activities.
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TR 710 Design of Traffic Facilities
2000003

Functional and preliminary design prin-
ciples and analyses for freeways and
anerials. Interchange design for freeway
facilities and design of at-grade intersec-
tions, using principles of channclization.
Design of parking garages and parking
iots. Also listed under CE 821,

TR 722 Fundamentals of Pavement
Design 200000 3

Pavemnent types. design faclors, traffic
ioad analysis, pavement materials,
stresses in flexible and ngid pavements,
cCconomIc lactors, pavement strategies
and design of flexible and rigid pave-
ments. Also listed as CE 796,

TR 723 Flexible and Rigid
Pavements 2if 03
Advanced course i the design and eval-
uation of flexible and rigid pavements
for highways and airports: System
approach. slochastic process, pavement
condition and performance. advanced
traffic load analysis, subgrade investiga-
tion, properties ol subbase, base,
asphaltic, and concrete courses, climatic
and environmental eftects. desizn strate-
gies. design of highways and airport
pavements and pavement evaluation.
Also listed under CE 797

TR 724 Pavement Materials
Laboratory 1:3:0:3
Practical course on testing of pavement
materials: Physical and indicative tests,
soil classifications, CBR test. tests on
asphalts, Marshall test, Hveem tests,
Fatigue testing, application of results in a
design problem.  Prereguisite: TR722.
Also listed under CE 814.

TR 725 Advanced Pavement
Technologics 220:0:3

Advanced course on evolution and innu-
vative recent paving technologies:
AASHO road test, pavement manage-
ment system. concrete block pavements,
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pavement recycling, geotextiles in pave-
ments, pavement rehabilitations, bitumi-
nous materials, modern materials.
Prerequisites: TR723. TR724. Also list-
ed under CE 814,

TR 750 Transporiation Economics
and Finance 204:0:0:3

Basic prineiples of present worth, single
payment and uniform series. sinking
funds, annualized costs. Differences in
the public and private sectors of trans-
portation: profit. depreciation, return on
capital. Benefit-cost analysis. Rate of
return. Bond issues. Formulation and
use of unit costs in hiphways. transit, and
other modes. History of financing of
road systems, transit, and trucking.
Privatization. Also listed under CFE 812,

TR 759 Transportation Policy
24:0:0.3

Analysis of the major policies, regula-
tions, and contrels established or
imposed by government at all levels-fed-
eral, state, local-which currently impact
on the transportation industry. (All
modes considered}. Case studies used
extensively. Also listed under CE843,

TR 760 Management of Transit
Maintenance and Operations

20:0:0:3
Management of functional transit sys-
tems, including design and monitoring of
maintenance functions to provide viable
operating fleets and right-of-way, and
management of daily operatiens, includ-
ing scheduling, run-cutting, dispatching,
and street management. Alsn listed
under CEB844.

TR 860-861 Selected Topics in
Transportation 11 each 2'/4:0:0:3

Periodic presentation of topical materials
of current interest. Possible topics pre-
sented are: site development and site
impact; decision-making in transporta-
tion; computer packages in transporta-
tion; transportation systems safety.
Prereguisite: academic adviser’s
approval.  Also listed under CE845-
846,
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TR 865 Traffic Safety Engineering
2/:0:0:3

Applications of systein-safety engincer-
ing principles to the driver-vehicle-cnvi-
ronment system to achieve higher levels
of human safety {reduced accident
occurrence and reduced severities of
injurtes). Proven, practical approaches
are applied 1n the removal hazards and
hazardous conditions in every stage of
the highway system activity cyele,
including planning, engineering, design,
operation, maintenance. Also listed
under CE847,

TR 901-902 Readings in
Transportation I, I1
25:0:0:3

Special problems in transportation under
the direct supervision of faculty mem-
bers. Prerequisite; academic advisers’
approval. Also listed under CE903-
904.

TR 951-952 Transportation
Seminar [, II

Relevant topics in transportation by
guest speakers.  Presentations and dis-
cussions of on-going research by course
participants and faculty. Required of all
full-time degree students in the program.
FPrerequisite: acudemic advisers’
approval. Also listed under CE954-
955.

TR 962 Master’s Project in
Transportation Planning and
Engineering each 3 units

An independent project teading to a
comprehensive report demonstrating
professional competence. Reporls must
be orally defended and be submitted in
acceptable {(unbound) written form.
Prerequisites: degree status and acade-
mic advisers’ approval. Also listed
under CE957.

TR 963 Master’s Internship in
Transportation each 3 units

Internships with relevant transportation
organizations, leading 1o report demon-
strating students’ professional compe-
tence. Students are examined orally and
must be orally defended and be submit-
ted in acceptable {unbound} written
form.

Prerequisites: degree stars and acede-
mic advisers” approval.  Also listed
under CE958.

TR 966 Master’s Project in
Transportation Management
edach 3 units

An independent project leading to com-
prehensive report demonstrating profes-
sional competence. Projects must be
orally defended and be submitted 1n
(unbounded} written form.
Prerequisites: degree status and acade-
mic adviser’s approval. Also listed
under CE959.

TR 997 Thesis for the Degree of
Master of Science each 3 wnits

Continuation of project work, imtiated in
TR 962, or original research of sufficient
comprehensiveness for motivaied stu-
dents. Bound written report required.
Prerequisite: degree status and geaden-
ie advisers” approvad. Also listed under
CE960.

TR 999 Dissertation for the Degree of
Doctor of Philosophy euch 3 units

An original investigation embodying the
resuits of comprehensive research in &
specific area of transpontation worthy of
publication in recognized seientific or
enginecring journals. Students are
required to take an oral examination of
the subject of the dissenation and retaied
topics. Prerequisites: degree status,
passage of Ph.D. qualifving examination
and academic adviser’s approval.  Also
listed under CE999.

FACULTY

Ilan Juran, Professor of Civil Engi-
neering. Head of the Department of Civil
and Environmental Engineering,

B.Sc. Technion, Israel, PhD, D.Sc. Paris
X1, Ecole Nationale des Ponts et
Chaussces.

Geotechnical engineering, sofl improve-
ment technologies, geosynthesis engi-
neering, in-situ soif testing



John C. Falcocchio, P.E.. Professor of
Transportation: Program Coordinator,
Transportation

B.C.E.M.S..Ph.D., Polytechnic Institute
of Brooklyn; Certificate in Highway
Traffic Engincering, Yale University.
Transportation planning: public trans-
portation; travel demand; traffic engi-
neering; transportation svstem evalua-
Hon, transportadion Systems mamage-
meni

Dimitrios G. Goulias, Assistant
Protessor of Civil Engincering

M.S.C. E.. Universitd Degh Study Della
Calabria, [aly: M.S.CE., Universaty of
Michigant Ph.D.. Universiy of Texas,
Austin

Highseay engineering, pavement design
perforinance evaluation: pavenent man-
dagerment; noni-destructive testing.

Walter Helly, Professor of Operations
Reszarch

B.S.. Correll University:
University of Illinots; PhD.
Massachusetts Institute of Technology
Chienes and rowing in nebworks: land
use models: stochastic mode choice
nierdels

M5

Herbert 8. Levinson, P.E.. Research
Professor of Transportation

BSC.E. Hlineis  Institute  of
Technology: Certificate in Highway
Tratfic Enginecring. Yale Umversity
Traffic operations, traffic engineering
and capacity, higlvvay eagineering,
transporiation podicy

William R. McShane, P L., Professor of
Industrial and Systems Iingingering;
Director. Transportation Training and
Research Center.

B.E.E.. Manhattan College: M.S., Ph.D..
Polytechnic Institute of Brooklyn

Fraffic engineering, highwav capaciiy.
expert systems in trainsporiation, PC
applications and models, economics and

firance

Roger P. Roess, Professor of Trans-
portation Engincering and Dean of
Enginecring. Vice President for
Academic Attars

B.S. . M.S..PhI). Polytechnic [nstitute of
Brooklvn

Traffic capacity aind design; traffic engi-
neering: public transportation; trans-
PORIGHON COCIEIRICS

Elena 8. Prassas, [nstrucior in Trans-
portation;, Deputy Program Coordinator,
Transportation Program

B.A., State University of New York.
Oneonta: M.S. Polytechnic Institute of
New York

Traftic engineering: transit and econom-
ics: Al applications: sofrware svsiems for
fransportation applications.

Jose M. Ulerio, EIT, Instructor in
Transportation

B.S_M.S. Polytechnic Institute of New
York

Highway engineering: highway capeaci-
Iy, FraRsportalion assigament; trans-
portaiion demand extimation; CAD and
CAE appiications.
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ADJUNCT FACULTY

Paul Cohen, Adjunct Assistant
Professor

B.A.. City College of New York:
M.S. University of lllinets.

Philip A. Habib, P.E.. Adjunct
Professor

B.E.. City College of New York; M.S5.,
Ph.D., Polytechnic Institute of Brooklyn.

Michael Hurodniceanu. P.E.. Adjunct
Professor

B.S.. Technion Israel Institute of
Technology: M.S.. Columbia University:
Ph.D., Polytechnic Institute of New
York.

Richard Newhouse, P.E. [ecturer
B.S., M.S. Palytechnic University

Gennaro E. Sansone, Lecturer
B . S.E.E., Kansas State University,
M.B.A. lona College.

David Sampson, Lecturer
B.A., Colby College;
M.S.. Harvard University

Raymond Schaeffer, Lecturer

B.S{CE). M.S (Transportation}, Swiss
Federal Institute of Technology.
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PART 111
SPECIAL PROGRAMS




ACADEMIC HONOR STUDENTS

Polytechnic provides many forms of
recognition and encouragement for stu-
dents who demonstrale outstanding aca-
demic gchievement. While more detailed
descriptions of some of these honors
opportunities are found clsewhere in this
catalog, this section summarizes them in
one place to emphasize Polytechnic’s com-
mitment te the nurturing of academic
excellence.

Students can be recognized for acade-
mic excellence from the moment they
arrive at Polytechnic until the time when
they feave al praduation. Based on test
scores, incoming freshmen can receive
advance placement credit for some of their
college courses, making it possible for
them 1o make faster progress toward their
degrees, and to take additional elective
courses. Upon graduation, students hav-
ing the highest academic records are rec-
ognized by honors degrees and special
prizes.

Each semester, the names of students
with high grade-point-averages are pub-
licly recognized on the Dean’s List.
Students who have high academic
achievements at the end of their junior
years are also publicly recognized. Those
Senior Honor Students are given more
flexibility in choosing specialized clec-
tives and graduate courses during their
senior year. The annual award ceremony
also includes presentation of many prizes
to students for high achievement in spe-
cific programs and academic competi-
tions.

Some departments offer Honors
Programs in which students gain acceler-
ated progress toward simultaneous BS
and MS degrees based on advanced place-
ment, summer courses. and modified
degree requirements.

Academically outstanding students
huve opportunities to participate in under-
graduate research by working with faculty
and graduate stucdents on projects that
may be funded by industrial organizations
or government agencies like the National
Science Foundation.

The top senior students in each disei-
pline may be elected to the local chapters
of their respective national honor soci-
cties. Activilies of those honor societies
include special colloquia on research top-
ics, and providing wtoring service to other
students at Polytechnic and to students in
local high schools.
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COOPERATIVE EDUCATION PROGRAM

The Cooperative Lducation (Co-op)
Program provides students with practical
work experience in indusiry. government
and public service agencies. This expen-
ence contributes to the student’s career
decision making ability, motivates acad-
emic pertormance and provides a com-
petitive advantage in the job market.
Students can also earn a substantial salary
while employed in a Co-op position.

The Co-op program aliernates semes-
ters of classroom study with semester of
work. A student may Co-op torup to five
work periods (semesters) and may require
a five year undereraduate program depend-
ing on the number of semesters spent
working. Fach Co-op student designs a
Co-op work-study program with the help
of their academic adviser. Eligihle stu-
dents can begin co-oping n their sopho-
more year. Seniors and graduate studenis
are now eligible for the Co-op program.

Students accepted 1o the program
start interviewing with participating Co-
op companics during the semesier prior to
the first scheduled work period.
Companies select students based on their
cployment needs and the process is com-
petitive. Co-op students are given work
directly related to thoir carcer goals and
tevel of academic experience. Co-op stu-
dents arc paid salaries based on their expe-
rience and acadenie level,

The Cooperative Education Program
15 a non-credit, optional program. Students
participating in the program for at least two
Co-op field experiences receive Co-op
certificutes upon graduation.  Students
who have a Co-op position and are not
attending classes do not pay tition dui-
g the work period: however there is a
small registration fee for Co-op expern-
ence. (Fee is warved for sununer Coop.)
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ELIGIBILITY

Before applying for the initial
Co-op work assignment,
students must:

* Complete two full-time semesters at
Polytechnic.

» Achieve and maintain a 2.5 grade point
average,

* Have sophomore status {28+ credits)
with no course deficiencies.

» Complete at least one technical course
1 the major as determined by their aca-
demic department.

»  Successfully complete CP 101 (Career
Developmcent Seminar).

» Obtain adviser approval for program
participation (work-study plan signed by
adviser).

Transfer Students are required
to:

+ Complete one semester of full-time
study at Polytechnic University before
beginning their first work period.

*  Suceesstully complete CP 101 (Carcer
Development Serninar}.

* Achieve a 2.5 grade point average at
Polytechnic University.

*  Obtain departmental approval for pro-
gram participation {(work-study plan
signed by adviser).

CO-OP SEMINARS

The Co-op Pre-Employment Seminar
{CP 101) prepares students for entry nto
professional environments and 1s a pre-
requisite to participation in the work expe-
rience sequence,

CP 101 examines methods of discov-
ering ficlds which are most fulfiliing.
Topics include self assessment, techniques
of resume writing. interviewing. making
contact with prospective employers, com-
munication in the workplace. ethics, and
other topics that foster students’ suceess-
ful adjustment in the workplace. Students
aiso have an opponunity t0 meet co-op
employers and co-op students who have
heen out working,

Students cntering work assigninents
after the sophomore year can compicte
up to four field experience courses. CP 201
through CP 302, Types, complexities and
challenges of field assignments vary
depending on the student’s academig
preparation, ability and interest. The ini-
tial field experience (CP 201) usually
serves as an introduction to the technical
work environment. Students are assigned
work under supervisors, who are usually
senior staft professionals. As students
progress through subsequent field assign-
ments, more complex tasks and duties are
added.



COURSES

CP 101 Cooperative Education
Seminar I 1:0:NC
CP 201 First Co-op Field Assignment

0:0:NC
Prerequisite: CP 101, CP 102 or depart-
mental approval

CP 201 First Co-op Field Assignment

. 0:0:NC
Prerequisite: CP 104, CP 102 or depart-
menicl approval

CP 202 Second Co-op Field
Assignment
Prerequisite: CP 201

O:0:NC

COOPERATIVE EDUCATION PROGRAM

CP 301 Third Co-op Field
Assignment
Frerequisite: CP 202

a:0:NC

CP 302 Fourth Co-op Field
Assignment
Prerequisite: CP 301

a:0:NC

CP 401 Fifth Co-op Field
Assignment 0:0:NC
Grades of (8) “satisfactory™ or {U)
“unsatisfactory” are recorded upon com-
pletion of each course. Courses will not
be computed in the grade point average
{G.PA.). These grades are based upon
final reports and work evaluations writ-
ten by students and evaluations submit-
ted by supervisors.

Nominal registration fees are charged for
each field assignment.

COORDINATORS

Jeanette Grill, Director, Career Services
and Cooperative Education

B.A., Molloy College:

VLS., Polytechnic University

Glennis Daniels-Bacchus, Assistant
Director, Career Services and
Cooperative Education

B.A., Fordham University

Sart Goren, Assistant Director, Career
Services and Cooperative Education,
Long Island Campus

B.§S., M.5., Brookiyn Coilege;

M.S., Hofstra University

Joy Sprecher, Coordinator of Job
Development Program

B.A. Brooklyn College

ML.S. University of Nebraska
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HEOP

The Higher Education Opportunity
Program (HEOP) is a special program
designed to provide broad and varted edu-
cational expericnces to capable students
who, due to academic underpreparation
snd himited financial resources, mught oth-
erwise not have an opportunity to attend
college. HEQP assists its students by pro-
viding academic support services, coun-
seling and financial aid to enable them to
successfully complete their programs of
study at Polvtechnie. A goal of the
University and of HEOP is to graduate
minority and non-traditional students from
professional carcer arcas where these stu-
dents have historically heen underrepre-
sented.

ADMISSION

To quality for the program. applicants
must he restdents of New York State and
both educationally and economically dis-
advantaged. To qualify as educatonally
disadvantaged. applicants must generally
not be admissihle to Polytechnic based
on regular admissions academic enteria.
However, there must he an indication of
potential to succeed in college. Econome
disadvantage is determiined on the basis of
income guidelines issued by the State
Lducation Department. These guidelines
may change periodicaily. For further inlor-
mation. please contact the HEQP office.

The pool of potential HEOP students
comes {rom the public and private high
schools in the tive horoughs of New York
City. In 1992-93, 170 applications were
received for HEOP admission at
Polytechnic. Scventy-three of these stu-
dents were intervicwed, 20 were accepted
and 20 enrolled.

A HEQP student s accepied divectly
into his or her muyjor department. However,
a student whe is undecided as to major 18
registered as a HEOP major and can trans-
fer to a department at the end of the fresh-
man year. HEOP transfer appheants must
be admissible to the academic departiment
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in which they intend to major. and inust
have a signed HEEOP Transfer Application
Form on file.

For HEOP applicants. who have not
developed their academic skills to their
potential. SAT scores may not reflect the
chance for suegcess at Polytechnic.
Therefore. a personal interview with each
applicant is an essential part of the HEOP
admission process. In this way, the more
subjective criteria for success can be
explored. such as:

« understanding of the major chosen

* commitment to a four-vear degree

» yealistic hnancial planning for college

+ acceptance ¢of the need for tutoring,
counscling. remediation and sunymer
course work

» realistic assessment of an individual’s
academu deficiencies and strengths

+ involvement of the student’s family in
career plans

In order to transfer into HEQP ot
Polytechnic. students must have been i an
opponunity program { HEOP. EOP. SEEK,
etc.) at their previous institution. Lach
applicant must also complete the regular
transter application. Transter apphcants are
reviewed based on individual circum-
stances. The reasons Lor transfer, college
transcript(s). and recommendations from
counselors or protessors are reviewed by
the HEOP Director, and a recommenda-
tion 18 sent 1o the academic depatiment o
which the applicant is seeking admission.

ACADEMIC

SUPPORT SERVICES

These services include:

* A pre-treshman summer program, in-
cluding courses in mathematics, chemi-
istry, and study skilts. In addition, group
and individual counseling sessions are
scheduled to assist students in making
the ransition o college.

»  Study skills courses duning the fall and
SPring semesters.

+ Tutoring program.

+ Individualized study skills sessions,

COUNSELING

In order to mect the needs of the stu-
dent, the program provides counseling in
the tollowing areas: personal, socioenyi-
ronmental. academic, tinancial, and career,

FINANCIAL AID

Full financial aid is provided for the
pre-freshman summer program and for
the regular academic year Students are
required to supplement their finaneial aid
packages with minimal federal loans.

APPLICATION

PROCEDURES

Students apply for HEOF by complet-
ing the regular application for admission.
They should indicate on the application
their interest i being considered tor
HEOPR It is very important that students
complete the Financial Aid Form (FAFE)
carly 1o enable the University to deter-
nuine their cconamic cligibibity for HEOP.
Students who mect the educational and
cconomic gualifications are then required
to have a personal interview,



COURSES

CM 000 Pre-College Chemistry

GNC
Mole concept and stoichiometry, gaseous
molecular behavior and gas law; equilib-
riurn and Le Chatelier’s principle.

HE 000 Study Skills 2:0:NC
A workshop which includes: a close exam-
ination of a student’s expectations and
survival skills; note taking and text book
use: re-evaluation of goals and career
objectives.

MA 000 Pre-College Math $:.0.NC
Review of trigonomeltry, quadratic and
absolute value questions and inequalities,
limits and differentiation of both alge-
braic and trigonometric functions.

HIGHER EDUCATION OPPORTUNITY PROGRAM

PROFESSTONAL

STAFF

Constance Costa, Director, HEOP
B.S., Wagner College; M.S. College of
Staten Island

Teresina W. F. Tam, Assistant Director,
HEOP

B.A., Concordia University, M.S., Wilfrid
Laurier University

Jorge L. Yau, Counselor, HEOP
B.S., Polytechnic University
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The Depurtment of Military Scicnce
adiminssters the Reserve Officer Traintng
Corps program and provides college-
tratned officers tor the United States Army
Reserve. Best explained in the wonds of Dr,
Lee S. Drevius: “The Reserved (OMficers
Training Corps is not the presenge of the
military in the university. but rather the
presence of the university in the military.”

Through the Departmient of Miliary
Scicnee the United States Army gains
officers with excellent cducational back-
grounds and contemporary wdeas. Militwry
Science graduaies have the chance W use
their ideas 1 positions of feadership and
enable the Armiy to remann aligned with
our ever-changing society,

Miltary Science enhances a student’s
education by providing unique leidership
and management experience found in few
coliege courses. It helps develop self-dis-
cipline, physical stamina and poise.
Students develop gualities basic (o success
tn any worthwhile career. They carn com-
missions das offwers in the United States
Army while carning their college degrees.
As comnnssioned oificers they senve on
active duty or as citizen soldiers in the
Reserve Forces upon graduatton. ROTC
graduates provide critical leadership to
the U.S. Army. government and industry.

OFFICER EDUCATION

PROGRAM

THE FOUR-YEAR PROGRAM

The lour-vear military sCience program is
divided into two parts  the Basic Course
and the Advanced Course.

Basic Course—The Basic Course is tsy-
ally taken in the treshman and sophomore
years, No military commitment is incuired
durmg this time and students may with-
draw at any time through the end of their
second year (except scholarship contracted
students ). Subjects cover the following
areas: first aid. national defense, drill and
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ceremonies, physical conditioning, map
reading. survival techniques. tactics, basic
ritle marksmanship and leadership devel-
opment,

Various sectal and protessional enrich-
mient activities are available in conjunction
with the military science program,
Necessary textbooks and materials are
furnished without cost.

All studenis in the Basic Course are
oreanized into the cadet student badal-
ion. Some Saturday or Weekend training
is included in the coursework. Uniforms
may be issued to Busic Course siedents
who are active 1 the military science pro-
eram, but uniforim wear 15 not mandatory.

Advanced Course  The Advanced
Course is normally taken in the fingl two
vears of college. Instruction includes fur-
ther leadership development. organization
and management techmgues, basic mili-
tary hands-on skills, tactics, administration.
miblitary history and the military justice
system. These subjects are 1aught in the
classroon. i laboratorics and during Hield
training exercises. A paid six-week
advanced camp i held dunag the summer
between the junior and seior years. This
camp permits the cadets to put into prac-
tice the principles and theories they have
acquired in the classroon. It also exposes
them w the conditions of Army life in a
field eavironment.

All cadets in the Advaneed Course
receive uniforms, pay. and necessary mil-
itary science iexibooks tor Advanced
Camp. Contracted U.S. Citizens also
receive a iving allowance each school
year

To be selected tor the Advanced
Course. a student miusi:

I Be o citizen of the United States,
Permanent residents may participate
in the Advanced Course and may pos-
sthly obtain o compinssion once they
obtain LS. citizenship.

[«)

Qualify tor appoiniment ax a second

licutenant prior (o reaching 30 vears of

age.

MILITARY SCIENCE

3. Be approved by the Professor of
Nilitary Science.

4. Successtully pass a prescribed med-
tcal examnination,

5. Suecesstully pass an educational fevel
examination and a leadership assess-
ment program.

6. Have successfully completed the two-
vear Basic Course or its equivalent.
Minimum Basic Course requiteinents
consist of suceessful completion MS
101, 102, 201 and 202,

7. Sign a contract with the U.S. Army
agreeing to pursue the standards
required tor Commissioning.

THE TWO-YEAR PROGRAM

The two-vear program is designed for
undergraduate and praduate studests who
have not taken the Basic Course and have
Cwvo yedars remaining in school. Students
can take advardage of this opportunity by
successtully completing a pmd, six week
basic camp offered at Fort Knox,
Kentueky. during the summer. Students
may then enroll v the Advanced Course
in their last two years, provided they meet
encollment requirements,

OBLIGATIONS

Cadets must suecesstully meet ROTC
standards. Lpon commissioning, students
may fulfill their contract obligations by
either serving on active duty or by heeom-
ing a member of a local United Siates
Army Reserve or National Guard unii,

Based upen the current manning re-
quirements. approximately two thirds of
those students requesting active duty are
selected for active duty. Therefore com-
petition for these slots 1s intense. For siu-
dents interesied in remaining in the local
ared and pursuing a civilian carcer, Resene
Forees duty would be their choice. This
consists of one weekend drill per month



and a two-week pertod of active duty cach
summer. QJualified students may be guar-
antced Reserve Forees duty prior 1o com-
mitting themsclves to the Advanced
Course by electing to sign a4 guaraniced
Reserve Forces duly contract.

The Professor of Mititary Science may
designate outstanding cadets as Distin-
guished Military Graduates. Students so
designated may apply for a comimission in
the Regular Army of the United States.

MILITARY SCIENCE
SCHOLARSHIPS

The Department of Militury Science
offers two-, three- and four-year scholar-
ships. The four-year scholarships are
awarded on a worldwide competitive basis
1o U.S. citizens who will be entering col-
lege as freshmen. The two- and three-year
schelarships are awarded competitively
to students who are enrolled in college
and are academically aligned with military
scienee.

Students who aitend the Basic Camp of
the two-year program may also compeic
for two-year scholarships.

All scholarships pay for tuition, a
stipend for textbooks, lab fee, plus a liv-
ing allowance cach year the scholarship is
in effect.

REQUIREMENTS FOR
COMMISSIONING

i. Completion of the Basic Course or
Equivalent

ted

. Completion of the Advanced Course
a. MS 301, 302, 303 {or approved his-
tory course determined by the
Department Head), 304,
b. MS 401, 402, 403,
. Advanced Camp.
d. Meet Army Physical Fitness
Standards.

2]

CREDITS TOWARD
POLYTECHNIC DEGREES

The number of mititary science cred-
its which are applicable toward
Polytechnic degrees depends upen the
student’s academic major and upon which
courses the student chooses to replace
with MS courses.

A student may substitute up to six
credits from the four two-credit courses
{MS 301, 363,301 or 403) tor tree/ tech-
nical electives as authorized by the indi-
vidual departments.

PROFESSIONAL ACTIVITIES

The military science program offers a
variety of social and professional activi-
ties:

Scabbard and Blade is the national mii-
itary honor soctety, whose local chapier is
active in service 1o the Military Science
Department and to Polyiechnic, An annual
military ball ts sponsored by the local
chapter.

The Pershing Rifles promoies military
ideals as exemplified by General John 1,
Pershing. The local chapter is active indnll
and ceremonies, military training and n
organizing ceremontal color-guards.

The Society of American Military
Engineers promotes the national engin-
eering potential for defense. The local
student chapier is active ia guest presen-
tations in military and civilian engineer-

ng.

The National Association of Rigorous
Training Units {(Sappers) ofters mstrue-
tion in adventure training, such as moun-
tainecring. rappelling. orienteering and
tactics,

HOWTO ENROLLIN
MILITARY SCIENCE (ROTC)

Students interested in the two-vear pro-
gram should contact the departiment carly
in their sopbomore year for application
deadlines. If students have any questions
concerning the military science progran.
they should elephone (718) 26(-3150.
Students should visit the Department of
Military Scicnce during the registration
period so that the desired course can be
integrated with normal registration
procedures.

MILITARY SCIENCE

BASIC COURSE

MS 101 Iniroduction to Military
Science 1 i:1:0
History and organization of the Reserve
Officer Training Corps: organization and
purpose of the United States defense estab-
lishiment; the roles of key government
organizations and officials in defense mat-
ters. Introduction to physicat fitness train-
ing and planning, land navigation, and
basic rifle marksmanship. The course
alse includes several lab periods or field
trips which allow for application of skills
taught. Extra credit field training exer-
¢ises are available.

MS 102 Introduction to Military
Science I i:1:0
Development of self-confidence in stu-
dents, as well as skill necessary to navi-
patc using a map and compass, and
continued developmert of physical fii-
ness, First aid measures consisting of basic
hifesaving steps are included in this course.
Exitra credit field training exercises are
available: Prerequisiter MS 101 or per-
mission of department head.
MS$ 201 Military Skills I {:0:0
Basic skills associated with small unit
leaders; tactics and communications skills;
theoretical and practical applications of
military marksmanship; basic marks-
manship including the firing of the M16
rifle during an off campus field trip. Cral
and written communication techniques
and skills required of suc-cessful teaders.
Students arc required to participate in
practical cxercises which apply all military
skills from previous classes and several
tnbs. Extra credit field training exercises
are avarlable. Prerequisite: MS 101 and
{02 or permission of departiment head.

MS 202 Military Skills 11 Lo
This course 15 a continuation of MS 201.
A large portion is devoted to the study of
ieadership on a individual level. Principles
and traits of leadership, human be-havior
and psychology, command, discipline,
decision making, the leadership as-sess-
ment program, and how to prepare to con-
duct performance-oriented training. The
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MILITARY SCIENCE

course also includes a field trip which
applies all military skills and several lab-
oratories previously taught. Extra credit
field training exercises arc available,
Prerequisite: MS 201 or permission of
the depariment head.

ADVANCED COURSE

MS 301 Leadership and
Management Techniques 2:0:2 or ne as
arranged

Theory and techniques used by success-
ful leaders and managers are taught.
Within the management portion, the inter-
personal skills needed to lead and work
with others are developed and practiced by
individuals in small group practical exer-
cises. Prereguisite: Completion of the
Basic Course or its equivalent and per-
mission of the department head.

MS 302 Leadership Skills I 2:2:0
Soldier skills, physical capabilities and
high motivational attitudes required to
meet demands of today’s modern army
officers. Cadets receive hands-on instruc-
tion on military equipment and practical
work experience emphasizing their roles
as group leaders. Students work as a team.
building individual contidence as well as
team reliance. A six-week leadership camp
follows this course during the summer
months. Students are required to attend
varipus field training exercises to rein-
force classroom training and to meet stan-
dards in land navigation and physical
traiming. Prerequisite: enroltment in MS
301,
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MS 303 American Military History
2:1:2 or ne as arranged

Interrelationship between the American
military cstablishment and American so-
ciety: development of the American mil-
itary system; study of American wars—
their causes, conduct and resulis: study of
selected campaigns and battles: role’ of
technology in evolution of tactics and
strategy. This course includes a one-day
trip to a local battlesite. Prerequisite: hone.
MS 304 Leadership Skills [T 2:2:0
This course is a continuation of MS 302.
Students are required to attend various
field training exercises to reinforce class-
room training. plus a five-day training
sesston conducted prior to Advanced
Camp. Students must meet standards in
required military skiils to attend Advanced
Camp. Prerequisite: MS 302,

Advanced Summer Camp ne

All candidates for comnussion through
mititary science are required 1o success-
fully complete advanced camp, held at
Fort Bragg, North Carolina. Stresses lead-
ership and command responsibility, imple-
mented by a command rotation sysiem
that places cach student in varying posi-
tions of authority during the course of the
normal miitary training and field opera-
tions. Emphasis on weapons training and
ficld operations. Camp lasts six weeks
and normally is attended between the third
and fourth years of college. Students
receive travel expenses and pay whiie at
camp. Prerequisites: MS 304, 302 and
304,

MS 401 Military Law, Ethics and
Professionalism 2:0.:2 or ne as arranged

The military justice system to include
Jurisdiction, military crimes and rights of
individuals, as well as the non-judicial
and judicial options available to maintain
discipline in the Army are examined.
Ethics and professionalism in the mili-
tary environment are discussed. Ethical
reasening and decision-making processes
are developed and utilized in relation to
case studies. Prevequisite: Permission of
the deparnnent head.

MS 402 Applied l.eadership 2:2:0
Leadership skills necessary for cadet offi-
cers to function in areas such as formal
classroom instruction, planning and con-
ducting field training exercises, and admin-
istration of the cadet battalion are stressed.
The course is structured to permit formal
instruction followed by a laboratory each
week for practical application. Students are
requircd to attend various field training
exercises to reinforee classroom training.
Prereguisite: MS IV cader standing.

MS 403 Pre-Commissioning Seminar
2:2:2 or ne as arvanged

Prepares scnior cadets for commissioning
as sccond licutenants in the U.S. Army.
Studies include effective communication
emphasizing military cormespondence and
siaff writing, interpersonal relations, per-
sonnel management, career planning,
Army logistics and administration: duties
of the junior officer. Students are required
to attend vanous field training exercises to
reinforce classroom training. Prerequisite:
MS IV cadet standing. per-mission of the
department fread.



AND ATHLETICS

The major goal of the Physical
Education program is to otter a wide range
of physical activities for the benelit and
enjovment of the student body. With guid-
ance from their instructors, students can
develop skill and success in a chosen activ-
ity while having fun and experiencing an
optimum condition of physical fitness in
terms of strength, agility. endurance and
tension relaxation.

INTERCOLLEGIATE

ATHLETICS

All full-time undergraduate students
who are in good academic standing are eli-
gible for team membcrship, and are
encouraged to panticipate and win their
varsity letier,

Polytechnic is @ member of Ihp\_

N.C.AA., ECAC., and the LA.C. an
fields varsity teams in men's basketball,
baseball, ¢ross country, judo, lacrosse,
soceer, tennis, wrestling, women's cross
country, judo, tennis and volleyball.

INTRAMURALS

Intramural sports enjoy substantial suc-
cess at Polytechnic.  All students, both
undergraduate and graduate, are eligible
for competition in badminton. basketball,
football, tennis, handball, hockey, pad-
dleball, softball, volleyball, wrestling and
other sports that may be offered. Winners
of the intramural basketball and volleyball
tournaments compeile in the tri-state arca
college intramural championships.,

PHYSICAL EDUCATION

PHYSICAL

EDUCATION

The University and all of its depree
pranting departments strongly recommend
and encourage all undergraduates to reg-
ister for a minimum of two semesters of
Physical Education.

Courses may be selected in any
sequence. A student may elect to take
the same course for more than one
scmester.

PE 101 Racquetball 0:2:0
Fundamentals for beginners, leading to
interclass tournament play for novice and
advanced players.

PE 102 Weight Training 0:2:0

Individualized weight training program
eveloped on Nautilus and/or Universal
wetght training equipment. The Nautilus
machines allow for rotary movement; they
exercise specific muscles throughout the
stugent’s full range of motion.

PE 103 Team Sports 0:2:0
Basic skills, conditioning and strategy
needed while participating in team and
carry over sports, volleyball, basketball
and badminton.

PE 105 Martial Art Karate
And Judo 0:2:0
Fundamental principles and basic karate
techniques including katas and light spar-
ring, plus the principles of sport judo.
Includes throwing techniques, matwork,
and rules leading to tournament play.

FACULTY

Joseph Martini, Director of Physical
Education and Athletics; B.S., Long Islund
University; M.S., Brooklyn College

Maureen Braziel, Associate Director of
Athletics; B.A., Hunter College; M.S.
Hunter College

Louis Zinser, Assistant Director of
Athletics; B.S., University of Baltimore;
M.S., Hofstra University

COACHING STAFF:

VARSITY TEAMS

Paul Oberjosh, Lacrosse Coach
Laddy Baldwin, Basketball Coach
Henry Boyton, Assistant Baseball Coach

Maureen Braziel, Men's & Women's
Judo Coach, Women's Volleyball Coach

Tom Francavilia, Baseball Coach

Rich Lucian, Men's & Women's Cross
Country Coach

Joseph Martini, Tennis Coach, Men's &
Women's

Nick Russo, Assistant Cross Country
Couach

Art Williams, Assistant Basketball Coach

Louis Zinser, Soccer Couch
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THE YES CENTER

The Mission of Polytechnic’s Cenier for
Youth in Engincering and Science {YES)
is t0 promote activities which sensitize
high school students to career opportuni-
ties in engineering and science. nuriure
their interest. develop their scientific
curiosity. and encourage them o pursuc
appropriate study. The YES Center
addresses these needs through a varety of
high school outreach programs designed
10 interest pre-college studenis intechno-
iogical careers based upon an vnderstand-
ing of and fascination with technolopy.
Special atiention is pad to attracting the
interest of students from populations tra-
ditionally under-represented In engineer-
ing and science careers, specifically
women and minoritics. The Center spon-
sors a number of outrcach programs which
are briefly described in this brochure,
including: The Summer Research Institute,
the College Preview Program, unfversity
towrs, special seminars and events, mtor-
ing programs, and opportiunities for higl
school teachers. Students may enrollin o
YES Center propram at either the
Brooklyn or Long Isfand campus.

RESEARCH

The Summer Research Institute is a 6-
weck full-time summer effort focused on
the conduct ot an independent rescarch
project with a faculty member. Students we
paid a stipend tor this period of time. The
student will be part of a rescarch effort.
either individually or as part of a group.
focused on a problem formulated by the
student in conjunction with hissher faculty
mentor. If the student so desires. the effont
may be geared towards submission of
results to the Westinghouse Science Talent
Search and/or other presdgious science
competitions.
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SEMINARS

An instructional component specially
designed to supplement the research expe-
riences of student participants is an inte-
gral part of the Institute program. Sessions
will be devoted to drafting preliminary
essays. learning the appropriate tormal
for a science paper, compiling the Data
Frofile for a Westinghouse Talent Search
submission, and presenting research results
and sharing experiences. Several semi-
nars will involve outside speakers and role
models from the University and from
industry. Appropriate field trips will be
arranged to enhance the students’ research
exXperiences.

DURATION OF THE
PROGRAM

The Summer Research [nstitute 15 itself
a six-week full-time effort. During this
six-week summer period. students are
expected 1o make a fuli-time commitment
to the program. for which they are paid a
stipend. Seminars will be held regularty
throughout the program on 2 scheduled
basis, and ail participants are reguired to
attend these.

Students will also he expected to attend
any preparatory seminars needed to allow
them to effectively conduct their research
during the 6-weck summer session. Such
preparatory sessions are arranged for the
students’ convenicnee during alter-school
hours. Students wishing to continue their
research beyond the sumiser period may
make individual arrangements to do so.

The Summer [nstituie also includes
the opportunity to spend several days in
residence at Polytechnic’s Long [sland
Center in Farmingdale., New York.
Designed 1o provide ataste of college life.
this workshop will have a full schedule of
supervised activities, ingluding lectures.
demonstrations, discussions, wours, and
recreational activities. Room and board in
Polytechnic’s on-campus donmitories will
be provided.

QUALIFICATIONS

Admission to the program i$ compet-
itive. and will be determined by the stu-
dent’s scholastic ability, scientific/
technology background and interest, rec-
ommendations from high school teach-
ers. principals, or counselors, and
maotivation. Students should be high-school
juniors who will begin their senior year
after completing the [nstitute program,
although applications from outstanding
sophomores will also be considered.
Applications should be available at your
high school, or can be requested from the
YES Center (718-260-3033).

EXPENSES

Students, depending upen individual
schedules. will need lunch money and
transportation to and from the University,
The University will provide all trans-
portation for ficld trips and tours, and pro-
vides room and board for the residential
portion of the program.

COLLEGE PREVIEW

PROGRAM

Introductory college courses at
Polytechnic are offered o vutstanding
high school students. Interested students
must complete an application and obtain
a recommendation tfrom their guidance
counselor or principal. Polytechnic waives
regular witon and charges a 350 per
course registration fee. Students earn col-
lege credits for satisfactorily completed
course work, and a transcript is produced.
Courses available include beginning
courses in college mathematics. computer
science. physics, chemistry and selected
courses i the humaniies and social sci-
ences. Application for Fall courses must
be submutied dunng the first week of



September; for Spring courses, applica-
tions are required in mid-January,
Applications are available at your high
school, or from the YES Center at the
number indicated herein.

UNIVERSITY TOURS

The University regularly sponsors tours
of its laboratories and facilities. Included
also are demonstrations, lectures on cargers
in engineering and science, and presenta-
tions on college planning and financial
aid. Any interested high school can arrange
for such a tour by calling the YES Center.

PROGRAMS FOR HIGH
SCHOOL STAFF MEMBERS

Speakers, workshop facilitators, and
specialisis may be obtained from the
University to conduct special staff devel-
opment/training workshops for high school
teachers. Polytechnic also offers a spe-
cial 50% tuition discount for full-time
teachers taking courses at Polytechnic,
Documentation from the home school is
required.

SPECIAL SEMINAR
PROGRAMS

Polytechnic sponsors seminars, con-
ferences, and lectures in science, tech-
nology, engineering, social science,
mathematics, and computer science. High
school students and faculty members are
invited to participate. Several programs
each year are specifically aimed at high
schoot students and facuity, and informa-
tion is distributed to high schools con-
cerning these. Any high school interested
in a seminar on a particular topic may
calt the YES Center to determine if we can
accommodate the request.

TUTORIALS

Students from Polytechnic’s computer
science and electrical engineering majors,
and from several student crganizations,
are available on a limited basis to provide
tutoring services. High schools interested
in participating should call the YES Center.

THE YES CENTER

SCHOLARSHIPS

Students from high schools participat-
ing in Center-sponsored activities are eli-
gible for special PROMISE Scholarships
earmarked for such students should they
cheose to attend Polytechnic University.

PROFESSIONAL

STAFF

Clarence Nelson, Program Director, B.S..
P.E., Polytechnic Institute

George Fischer, Professor Emeritus,
Faculty Coordinator
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THE CORPORATION

Chairman

Joseph 1. Jacobs, Chainnan of the Board,
Jacobs Engineering Group Inc.

Yice Chairman

Clifford H. Gotdsmith, Principal, The
Prendel Co.

Secretary

Henry J. Singer, Vice President, General
Electric Company

Trustees

Franklin Blecher, Retired Executive
Directar, Techrical Info. Systems
Division, AT&T Bell Laboratories
Gicia Marconi Braga, Council
Choirperson, Marconi International
Fellowship

Roben P. Brown, Former Chairman,
Poloron Producis, Inc.

George Bugliarelio, President,
Polvtechnic Universiry

Ralph W. Casazzone, President, First
National Oil Brokers

Michael R. Corey, Treasurer. Morgan
Guaranty Trust Company

Donald M. Cox, Retired Director, Fxven
Corp.

Anthony S. D' Amato, Chairman and
CEO, Borden, Inc.

Raobert D. Dalziel, Retired Vice
President, AT&T Global Netvorks

David Dibner, Former Chairman,
Burndy Corp.

Herman Fialkov, Partner, PolyVentures
William L. Friend, Executive Vice
President, Bechtel Group, Inc.

Fred Heinzelman, Jr., President, Fred
Heinzelman & Sons

Linda Jacobs, President, Middle East
Technotogy Assistance (META)

Hans Mark, Mo Kettar Energy Chair,

The Untversity of Texas af Austin
Arnthur C. Martiner. Chainman & CEO,
Sears Merchandise Group, Sears
Roebuck & Co.

John 5. Mayo, President. AT&T Bell
Laboratories

R. William Murray, Presidemt & Chief
Operating Officer; Philip Morvis
Cempanies, Inc.

Robert I. Myers, President and Chief
Operating Qfficer, Griomman Corp.,
Stewart G. Nagler, Seafor Executive Vice
President & Chief Financial Officer.
Metropolitan Life Insuwrance Co.
Kenneth Olshan, Chairan, Wells, Rich
Greene, ne.

John G. Puente, Chairmen and CRO,
Orion Nenwork Svstems

Clarence F Silieck. Retived Vice
President. C Osborn Chemicals, fhe.
Castmir Skrzypezak, President, Science
& Technologs, Ine  NYNEX

Paul Soros, Prexidens, Sevos Associates
International, T,

Jevome Swantz, Cheatrman and CEQ,
Svmbol Technologies, Ine.

Steven 3. Wallach, Vice President,
Convex Comyprtter Corp.

Harry C. Wechsler, Presidlent, Farboil
Co.
Hoenorary Trustees

Gregory Halpern, Chainman of the
Board, Universal High Technologies

1. Erik Jonsson, Retired Chairman, Tevay
Instruments

Kaji Kobayashi. Clairnman Emeritis and
Representative Divecton, NEC Corp.

Trustees Emeriti

Wiltiam E. eistner, Chairman of the
Board and Chief Executive Officer,
Fuirmoum Chemical Co.

Wilitam F. May. President, Statue of
Libern/Ellis Istand Foundation, Inc.

Louis N, Rowley, Jr., Consulting Editor,
Power & Electric Wortd, McGraw-Hill
Publicationy

Ernst Weber, President Emeritus,
Polvtechnic University

George L. Wilcox, Retired Director und
Vice Chairman, Westinghouse Electric
Corp.

Advisory Trustees

Donald M. Alstadt, Chairman of the
Board, Lord Corp.

Henry Bachman, Vice President
Engineering, Hazeltine Corporation

Wiilard R. Bischoff, Ketired Vice
Chairman, Technology, Grumman Corp.
Vincent A. Calarco, President and Chief
Executive Officer. Crompton & Knowles
Carp.

Joseph M. Guglielmi, Chairman and
Chief Executive Officer, Taligent Inc.
Paut Hallingby, Ir., Senior Managing
Director. Bear, Stearns & Co. Inc.

Eugene Kleiner, Retired Partner, Kleiner
Perkins Caulfield & Byers

Richard Laster, President and Chief
Executive Officer, DNA Plant Technology
Corp.

Louis H. Pighi, Retired President,
Fuirchitd Weston Svstems, Inc.

Leonard F.C. Reichle, President & Chief

Fxecutive Officer, Reichle Development
Cenrp.

Charles Strang, Chairman, Qutboard
Marine Conp,

Jerry M. Sudarsky, Vice Chairman,
Jucobys Engineering Group, Inc.
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THE ADMINISTRATION

ADMINISTRATIVE OFFICERS

George Bugliarello, Sc.D., President

Ivan T, Erisch, Ph.D., Provost

Robert J. Maciag, M.S., Senior Vice President, Finance and
Administration

_Helen T. Lowe, M.B.AL Senior Vice President, Institutional
Advancement

Richard Mandetbaum, Ph.D., Vice President, fnformation
Technology & Services

Roger P. Roess, Ph.D., Vice President, Acudemic
Affairs/Dean of Engineering

Richard S. Thorsen, Ph.D.. Vice President, Research and
Advanced Prograns

ACADEMIC ADMINISTRATION

Ivan T. Frisch, Ph.D., Provosr

Roger P. Roess, Ph.D., Vice President, Academic
Affuirs/Dean of Engineering

Kathieen V. MacDonald, Ed.D., Dean, Westchester Graduate
Center

William R. McShane, Ph.D., Dean, Long Istund Campes

Alan §. Myerson, Ph.D.. Dean. School of Chemical and
Materials Science

Leonard G. Shaw, Ph.D., Dean, School of Electrical
Engineering and Computer Science

Career Services

Jeanette Grill, M.S.. Director

Gilennis Daniels-Bacchus, B.AL, Assistant Direcion, Brookivn
Campus

Sari Goren, MLS., Assistewnr Divector, Long Istand Campus

Joy Sprecher, M.S., Coordinctor, Job Development Program

Special Services

Haang Fung, M.S., Direcior

Yona Jean-Pierre, B.A . Assistant Director, Brookiva Campus

Lenore Waldman, M.S., Assistanr Director, Long Island
Campus

Dolores Bursky, M.S., Counselor, Long fsland Camypns

Janie Groff, MLA., Counselor, Brookivn Campus

Mare Schnall, M.S.W., Counselor, Brookivn Campits

WatTaa Hanna, B.S.. Coordinator of Tutorial Services, Long
Istund Campus

Heather Shields, M.S., Coordinator of Tutorial Services.
Brookivn Campus

Higher Education Opportunity Program (HEQOP)
Constance Cosia, M.S.. Director

Teresina Tam, M.S., Assistanr Director

Jorge Yau. B.S., Counselor
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Student Life

leffrey A, Kessler, MLS.| Assistant Viee President/Dean of
Studdernts

Cheryl A. MciNear. B 8., Assistant Dean of Students

Carol A. Pannentier, ML.EA. M.S., Assistant Dean of
Students

Donald N. lvanotf, B.F.A ., Coordinator, Student Activities &
Housing, Brookiva Campuy

Indira Chandra. M.S.. International Stident Advisor

Randali I. Pawlowski, M.S., Director of Student Life, Long
Istand Campus

RESEARCH AND ADVANCED PROGRAMS

Richard S. Thorsen, Ph.D., Vice President, Research &
Advanced Programs

Gayla V. Merryman. B.S.. Director. Continuing Professional
Educarion & Corporate Training

Vacant, Directon, Human Resources

Joseph Scelso, B.B.A. Director, Contracts & Grants

INFORMATION TECHNOLOGY AND SERVICES

Richard Mandeibaum. Ph.D., Vice President, Information
Technolaogy & Services

Donald Hockney, Ph.D., Vice Provost, Information
Technology

Antonio Monteiro, B.S., Directorn, Administrative
Applications

Richard Sweeney, MLL.5.. M.AL Vice Provost/Dean of
Libraries & Informution Services

Libraries

Richard Sweeney. M.LL.S., M.A. Vice Provost/Dean of
Libraries & Information Services

James Jarman, ML.L.S.. M.S., Assistant Dean, Libraries &
Information Services

Aline Locascio. MLLS., Assistant Dean, Libraries &
Information Services

Lorraine Schein, MLL.S., M.5., Manager. Long Island
Campuys Library, Acquisitions

vary Dufty, M.L.S., Librarian

Lilhana Middieton, M.L.S., Librarian

Laura Navarro, MLLL.S., Librarian

Elizabeth Rosenbloom, M. LS., Librarian

Heather Walters. M.L.S.. Librarian

Yu Zhang, M.L.S.. Librarian

FINANCE AND ADMINISTRATION

Robert 1. Maciag. M.5.. Senior Vice President, Finance &
Administration

Steven B. Berenback, M.A.. Dewt Student Records &
Aceownis/University Registrar



Elien Bussard, M.S., Assistant Vice President, Finance &
Administration

Peter Brady, B.S., Manager, Maintenance & Facilities

Ellen F. Hartigan. M. A., Assistant Vice President, Enroliment
& Financial Ald Services

Enrollment & Financial Aid Services
Ellen F. Hartigan, M.A., Assistant Vice President, Enrollment
& Financial Aid Services

Admissions

Peter G. Jordan, B.A., Dean, University Admissions

Drew Newitt, B.A., Associate Dean. Adwmnissions/Director,
Undergraduate Recruitment

Anne Greenspoon, M.A., Assaciate Dean, Admissions/
Direcior, Graduaie Recruitinent

Beverly Johnson. B.A., Assoctate Dean. Admissions/Director,
Internationcd Recruitment

Thomas Briody, B.S., Admissians Counselor

Christopher Gilroy, B.S., Admissions Counselor

Daniel Gallagher, W.5.. Admissions Counselor

Financial Aid

Veronica Lukas, M.B. A, Director. University Financial Aid
Services

john Steve Kerge, B.S., Associate Director, University
Financial Aid Services

Mona Geldberg, Associare Direcier, University Financial Aid
Services

Ronald Charles, M.S., Financial Aid Counselor

Mark Kelly. B.S., Financial Aid Counselor

Stodent Records & Accounts/Registrar

Steven B, Berenback, MLAL, Dean, Student Records &
Accounts/Universiry Registrar

Michaet A. Matniero. ML.Ed., Associate Registrar

THE ADMINISTRATION

Edythe Feaster, M.A., Assistant Registrar

Ruth Rosen, Assistant Registrar

Debra Mack, M.S., Assistant Manager, Student Accounts,
Brooklyn Campus

Patricia Marinaccio, M.S., Assistant Manager, Studenr
Accounts, Long Island Campus

INSTITUTIONAL ADVANCEMENT

Helen T. Lowe, MLB.A., Senior Vice President. Institutional
Advancement

Carmel Rosa, MLA., Director, Development

Mary Ann Scalia, M.A., Director, Public Relations &
Publications

Vernon Goetcheus, Ph.D., Direcror, Alumni Relations

Martha Centilman. B.A., Director, Externa! Affaivs & Speciaf
Fvents

Margaret Picher, Ph.D., Senior Development Associate

Thomas Daly. M.S.. Associate Director, Development

Audrey Andrews, B.A ., Director, Stewardship

Eileen Jear, M.A., Director, Carporate & Foundation
Relations

Alumni Association

Georgia Fisanick ‘70, President

Marnin Deliatto ‘81, Vice President
Charles Gozdziewski ‘72, Vice President
Ben Schneidman “7 1, Vice President
Brett L. Yagel ‘87, Secretary

Wayne R. Lydon "86, Treasurer
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Sjursen, Harold, 5L/
Smith, Edward ]., CS, £E
Snow, Andrew, TM
Snyder, Joel B., CM, EE
Soehngen, Henry K., Cf
Sokol, Mark B., MG
Spolter, Faige S., PH
Steele, Lowell, W, MC
Stiel, Leonard 1., CE
Sutphen, Duncan D., MC, MF
Sviedrys, Romualdas, 55
Szeglin, Arthur R., MG
Tamir, Theodor, £E, EP
Tanacredi, John T., Cf, £V
Tassiulas, Leandros, £E
Teraoka, Iwao, CH. P§
Terzouli, Andrew, J., MA
Tesoro, Guiliana, CH, PS
Thevanayagan, Theva 8., 1, EV
Thomas, John C., MF
Thompson, Carol, P
Thorsen, Richard, ME
Tjaden, Gary, CS

Tooney, Nancy M., CH, £V
Touma, Andre, Cf

Tsotras, Vassilis I., CS, £EL
Tulsi, Balram, HU/

Tzes, Anthony P, /E, MF, ME
Ulerio, Jose M., CL. TP
Vafakos, William P., MF

Van Slyke, Richard, CS, EE, JE. TM

Vasilaky, Walter, ('S

Veit, Rohert C., Cf

Vogl, Otto, CH. PS

Vohs, Walter, MA

Voliz, Peter, ££, SE
Vradis, George C., M, ME

AE Acrospace Engineering
CE Chemical Engineering

CH Chemisiry

CI  Civil Engineering

CM Computer Engincering
CS  Computer Scicnee

EE Electrical Engincering

EP Electrophysi

176,

135,
g2

75,

75,
51,

75,
1id,

163, 181,
91,

[ 16, 135, 166,

75.

135,
181,

92
159
{59

136

230
135

492
174
2i4
176

67
181
226
174
134

2,149

135
218
194
218
149
181
214
204
il
148

92
135
159
204
237
204
230
i1

92
28
194
228
204

EY Envirenmental Engineering and Environimnental Health

Science

HU Humanities and Communications

IE  Industrial Engineering

IF  Information Systems Engineering

Wainfan, Nathan, PH
Walden, Kenneth, M
Walthers, Eric, CS

Wang, Ping Chun, (7
Wang, Wen-Chung, £F, £F
Wang, Yao, CM, LI

Weber, Murray, 7

Weber, Ernst, £F

Weill, Georges, MA

Wein, Joel, ('S

Weinig, Sheldon, MS
Weinless, Martin, MA
Weinbauin, Irwin, 7
Weindling, Joachim L., /E, SE
Weindling, Ralph, MG, MC
Weiss, Gerald, £E

Wener, Richard, 55

Werner, Jack E., AF
Whang, Sung H,, MS
Wiener, Anthony J., MG, MC
Willing, Stanley S., MG
Woll, Edward L., /°f{

Wong, Edward K., CM, CS
Wright, Chilton A., C/

Xu, Zhiwei, CM, 8
Yullaoui, El-Bachir, MA
Yang, Deane, MA

Yupijakis, Constantine, (7, EV
Yates, Janet K., C1 EV
Yoon, C-Y John, C/

Youla, Dante C., EE, SE
Zabar, Zivan, £E

Zervos, Spilios, MFE

Ziegler, Edward N,, CE, EV
Zinzer, Louis, PE

Zuk, John S, MF
Zurawsky, Walter P, CE, PS
Zauderer, Erich, MA

MA  Mathematics and Statistics

MC Munagement of Technology

ME  Mechanical Engineering

MF Manufacturing Engineering

MG Management

THE FACULTY

214
174
111
92
135, 138
99, 135
92
136
194
111
186
194
92
164, 228
173,176
136
226
61
i85
174, 176
174
214
99, 111
82
9g, 111
194
193
82, 149
81, 148
91
135,228
135
205
67, 148
247
181
67,218
194

MS  Maerials Science and Engineering (Metallurgy)

PE Physical Education and Athletics

PH Physics

PS  Polyvimer Science and Enginecring

SE  Sysiems Lingineering
88 Social Sciences

TM Teiccommunications and Computing Management

TP  Transportation
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A Briet Guide o Course Descriptions

Academic Calendar

Academic Deparumenis

Academic Honor Students

Academic Policies

Acadeinic Probation

Academic Programs

Academic Programs & Policies

Acadeinic Programs, Degree Reqguirements and Cumicula
Academic Standing & Probation

Academic YWaming

Accident & Sickness Insurance

AddDrop Program Adjustments
Administration, The

Administrative Offwces

Admissions

Advisemnent for Registration

Aerospace Engincering

Aid for Pan-Time Stdy (APTS)

Aleohol & Drugs

Alumni

Analytcal Cherpastry

Application for Degree

Apphcation Process

Applied Mathematics

Athletics

Audiiing Courses

Bachelor of Science Degrees

Basic Degree Reguirements

Biochemistry

Board of Trustee Scholurships

Brooklyn Center at MetroTech

Brooklyn Union Gas Compuany

Buckiey Amendment

Business-Muapazine Journalism

Campus Centers

Campus Housing at the Long Island Center
Campus Housing Reguirements

Cuampus Howsing Service atthe Brooklyn Center
Campus Lafe & Supporting Services

Career Services Office

Center for Advanved Tele. Tech. (CATT)

Center for Applied Large-Scale Computing {CALC)
Cenificate Programs

Chase Manhatiun Bank

Chemical Engineering

Chemistry

Civil Engineering

Class Standing for Undergraduates
Co-Cumicuiar Student Activities

Coligge Preview

Computer Engineering

Computer Engineering BS/MS Accelerated Honors Program
Computer Enginecring Computer-Aided Design
Computer Science

Computer Science Honors Program
Construction Managesent

Cooperative Education Program (CO-OP)

Core Curriculum for Engineering Majors
Corporate & Individually Sponsored Scholarships
Corporation, The

Counseling Services

Course Description (Brief Guide)

Course Subsitutions & Other Modifications to Curricula
Credit by Examination (LG Students)

Credits for Courses tuken elsewhere { Transter Credirs)
Dean of Engineening Scholarships

Dean’s List

Definition of Credits & Unnts
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Dhsclaimer
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Docton of Philosophy Degrees
Dual Degree Peogram with NYL
Dual Majors

Dual Underpraduate Deprees

Early Admission Plan

Early Graduate Admission

Early Registration

East Residence Hall

Economics

Electrical Engineering

Elecincal Engineering BS/MS Avcelerated Honons Program
Electrical Engnteering Computer-Aided Design
Elecirophysics

Employment

Linergy Syvstens Lab (0510
Engineering

Enroliment by Racial/Etheie Staius
Enroliment 19921993
Emvironmental Enginecenng
Eavironmental Health Svience
Examinations

Faculiy

Family Educational Righis & Privacy Act The Buckley Amendment

Federal & State Sponsorcd Programs

Federal Campus-Based Programs

Federal College Work-Sindy Progrm

Federal PELL Grants

Federal Perkins Loans

Foderal Setford Loan Progran iformerly GSL
Federal Stalford Stwdent Loan Proaram

Federat Supplemenial Edue. Opponuay Grant tSEOG)
Federal Supptemental Loans tor Siedenty
Federal Unsubsidized Statford Loan

Frnancul Ad

Financial Reporung

Fraternities

French

Freshman Admission with Advimced Sunding
Freshman Seninar

GeigerTialkov Scholarships

General & Distrerional Information
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Grading Policies

Graduate Admissions

Graduate Advisers

Graduate Certificate Programs

Graduate Fellowships & Assistaniships
Graduare Finaneia Aid
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Graduate Tunion Assistance Program {TAP)
Ciraduate Checklist
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Higher Education Opportunity Program (HEGP)
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Humanities and Communicahions 150 Principal’s Scholarship 35
It zation 24 Probabiiity, Statistics, Operations Research 192
Irapact of Refund on Financial Aid 42 Probation 19
Imponant Firancial Aid Policies 3R Professional & Depanmental Societies 35
Incompicte Grades 18 Program Adjustments (Add/Drop) 4}
Industrial Adverising and Public Relations 151 Program Areas 15
Industrial Enginecring 160 Promise Scholorships 35
Information Systems Engineering 165 Psychology and Behavioral Sciences { Anthropology and Sociology) 219, 223
Inonganic Chemistry 72 Publication of Doctoral Dissenations 4
Institute for imaging Sciences (115} 10 Publications 26
Insurance 24 Readmission 31
Internakiunal Applicants 28 Reduced Tuition Program for H.8. & Twa Year CC Teachers 2
Intemnational Students 24 Refund of Tuition/Reduction of Liability 42
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Introduction 9 Refunds Ely)
Jacobs Building 12 Registering for Classes 4
Japanese 156 Registration H}
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Mayors Graduate Scholarship Program 32 Sacial Sciences 219
Mechanical Anadysis and Dexsign 202 Sucal. Cultvral, Religious Media & Other Organizations 24
Mechanical Engineering 195 Spanish 156
Medical and Seience Reponting 151 Special & Vg Siudenis 3l
Metallurey 146 Statistics On Enrollment and The Student Body 44
MetrwTech 12 Student Governiment 15
Milikary Science (ROTC) 134 Student [dentifwation 4
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Modem Languages 1536 Student Retention 25
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Polymer Chemistry 12 Vieinam Yelerans Tuition Awards Supplement (VY TA) 4
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THE ROUTES TO POLYTECHNIC

BROOKLYN CAMPUS

A

To Bell Parkway

From Manhattan

By Subway—A. C or I train to Jay St.-Borough Hall: or the 2.
3, 4 or 5 subway to Borough Hall (walk to Fulton and make a left
onto Jay) or the R or M to Lawrence St

By Car—Take the FDR Drive to the Brooklyn Bridge, make the
first left after the bridge ono Tillary and a right onto Flatbush.

*From Flathush go night onte Myrile and the second left onto
Bridge St. Public parking is available on the lower levels of the
STAC and Brooklyn Union Gas busidings for S10 a day.

From Queens or the Bronx

By Car—Take the Brooklyn-Queens Expwy. 10 Tillary St. and then
ieft onto Flatbush Ave. Continue from #.

From Staten Island

By Car-- Take the Verrazano Narrows Bridge o the Brookiyn-
Queens Expwy. to the Tillary St exit. Make a left onto Flatbush
Ave. Continue from *.

260

To Long Isiand
Exprassway

Polytechnic University

Underground Public Parking
Dibner Library/CATT Building

Borough Hall 2, 3, 4, 5, Subways

Jay St. Borough Hall A, F, C, Subways
Lawrence St. R, N, Subways

Long Island Railroad — Flatbush Ave.

From New Jersey

By Car—From the George Washingion Bridge take the Harlem
River Drive to the FDR Drive or Holland Tunnel & Brooklyn
Bridge. {Continue as from Manhattan).

From Brooklyn or Long Island

By Train—Take the Long Islund Railroad to Flatbush Ave. Then
take a taxi, hus #B67 to Metrotech on Jay St.. or the R or M sub-
way (o Lawrence St. It's about a one-mnile walk from the LIRR
station: po to the Fulton Mall and make a lefi. then a right onto
Jay St

By Car—Brooklyn-Queens Expwy. to the Tillary St. exit. Go left
onto Flathush, continue from *,

From Westchester

By Car—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 Flatbush Ave_, continue from *.



THE ROUTES TO POLYTECHNIC

LONG ISLAND CAMPUS AT FARMINGDALEK

EXIT 40
EXIT 485 \ \

HUNTINGTON

NORTHERN BOULEVARD

N\

' I Y
LONG ISLAND EXPRESSWAY g
NORTHERN STATE PARKWAY = 2
z = e o
¥ -3 o =
e « = z
X ] 5| FaRMINGDALE | W
o S gl w campus z
[ >
SOUTHERN STATE PARKWAY © b P @
[=]
o3 I Q
‘ e l ] 9! /] | | = |
@
SUNRISE HIGHWAY Y % / ¢
[T B! / | <1
T
JOHN F. KENNEDY EXIT 32N
IMTL AIRPORT
AMITYVILLE

From New York City
By Train—Take the Long Island Railroad (LIRR) to the Amityville
station—tuxi or buses available.

By Car—Take the Long Island Expressway to Exit 495. South on
Raoute 110 four miles to campus on left. Or, Northern State
Parkway to Exit 40S. then south on Route 110 for five miles to
campus on left. Southern State Parkway to Exit 32N, then north
on Route 110 for onc mile, campus on 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.

From Westchester
By Train—To Grand Central, taxi or Shuttle {S) train to Penn
Station, LIRR as above.

By Car—Whitestone or Throgs Neck Bridge to Cross Island
Pkwy. (Soutb) to Long Island Expressway East or Northern State
Parkwuy East (then same as from NYC).

From Eastern Long Island

By Car—Long Island Expressway to Exit 495 which is Route 110;
the campus is four miles on the left. Or, Southern State Parkway
to 32 North, {Route 110} for cne mile, campus on right.
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THE ROUTES TO POLYTECHNIC

WESTCHESTER GRADUATE CENTER

From Points West

NY State Thruway East across Tappan Zee Brndge. Take Exit 8.
Going cast on Interstate 287, take Exit 17 Saw Mill River Pkav,
North, Go 3 mules and take the Hawthome (Route QA ) Exit to Saw
Mill River Road. Tums teft {north on 9A, Polytechoic is on the nght,

PLEASANTYILLE
RO

From Points East
Gotng weston Interstate 287 ke Exit 2: Route 9A-Saw Mill River
Rd. Go north 3 mufes, Polytechnic is on the right.

From Points South

Going north on Saw Mill River Pkwy. take the Hawthorne exit o
Saw Mill River Rd. Follow directions above for traveting from the
west,

. From Points North
| hni - o .
Polytechnic Fake the Taconic State Pkwy. South to Pleasantville Rd. Go 174
WESTCHESTER

GRADUATE mile west to Route 9A South. Go 4 miles. Polvtechnic is on the
CENTER ielt
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Polytechnic University is an equal opportunity institution. The University is diverse in its representation of various racial, ethnic, and
economic backgrounds. It strives to maintain that diversity not only to comply with state and federal statutes, but also to provide an edu-
cationally desirable environment.

The University docs not discriminate in admission, or access to, of treatment or eraplovment in its programs and activities on the basis
of race, color, religion, national origin. handicap. Vietam veleran status, age. or sex. This statement is published in part o fulfili the
requircments ot Section 80.9 or title 45, Code of Federal Regulations. which implements Title IX of the Education Amendments of 1972.

Inquiries about the above policies may be directed to the Affirmative Action Office. Polytechme University. Six Metrotech Center, Brooklyn,
New York 11201.

The University is authorized under federal law to enroll non-immigrant alien students.

This catalog is not intended 1o be, and should not be regarded as. as contract between Polytechnic University and any student or other
person.
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