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PART I 
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, academic regulations and requirements, student services, academic offerings, and a listing of the administrative 
officers and faculty are included. Every effort has been made to publish a catalog that is as complete and as accurate as possible, but 
requirements, deadlines, tuition, fees, curricula, courses and staffing are subject to change at any time without advance notice or obli
gation. This catalog was prepared well in advance of its effective date; therefore some course descriptions may vary from actual course 
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. The Schedule of Classes supplements this catalog and is issued for each semester and summer sessions. It includes 
updated information about course offerings, tuition, fees, registration and academic procedures. 



ADMINISTRATIVE OFFICES 

EXECUTIVE OFFICES 

Office of the President 
Room 555, Jacobs Bldg. 
Tel: 718/260-3500 
Fax: 718/260-3755 
E-mail: chang@poly.edu 

Office of the Chancellor 
Room 551D, Jacobs Bldg. 
Tel: 718/260-3330 
Fax: 718/260-3974 
E-mail: gbugliar@poly.edu 

Office of the Provost 
Room 555, Jacobs Bldg. 
Tel: 718/260-3990 
Fax: 718/260-3755 
E-mail: ifrisch@poly.edu 

Office of Finance & Administration 
Room 555, Jacobs Bldg. 
Tel: 718/260-3770 
Fax: 718/260-3755 
E-mail: gsmith@poly.edu 

Office of Student Affairs 
Room 356, Jacobs Bldg. 
Tel: 718/260-3137 
Fax: 718/260-3197 
E-mail: ehartiga@poly.edu 

Office of Academic Affairs 
Room 217, Rogers Hall 
Tel: 718/260-3550 
Fax: 718/260-3063 
E-mail: bmcshane@poly.edu 

Office of Development and 
University Relations 
Room 555, Jacobs Bldg. 
Tel: 718/260-3880 
Fax: 718/260-3755 
E-mail: rthorsen@poly.edu 
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ADMISSIONS 
Graduate Admissions 
All campus general information 
Tel: 718/260-3200 
Fax: 718/260-3136 
E-mail: adnmgb@poly.edu 
Hours: Monday & Thursday, 9AM-6PM 
Tuesday, Wednesday, Friday, 9AM-5PM 

Undergraduate Admissions 
Brooklyn Campus 
Room 158, Jacobs Bldg. 
Tel: 718/260-3100 
Fax: 718/260-3136 
E-mail: admitme@poly.edu 
Hours: Monday & Thursday, 9AM-6PM 
Tuesday, Wednesday, Friday, 9AM-5PM 

Long Island Campus 
Room A105, Bassett Bldg. 
Tel: 516/755-4200 
Fax: 516/755-4229 
E-mail: admitme@poly.edu 
Hours: Monday & Thursday, 9AM-6PM 
Tuesday, Wednesday, Friday, 9AM-5PM 

Westchester Graduate Center 
Administration Bldg. 
Tel: 914/323-2000 
Fax: 914/323-2010 
E-mail: westinfo@west.poly.edu 
Executive Programs 
Tel: 914/323-2023 
Hours: Monday-Thursday, 9AM-8PM 
Friday, 9AM-5PM 

ALUMNI RELATIONS 
All Campuses 
Room 468, Jacobs Bldg. 
Tel: 1-800-FON-POLY 
Fax: 718/260-3114 
E-mail: lbowie@poly.edu 
Hours: Monday-Friday, 9AM-5PM 

ATHLETICS 
Brooklyn Campus 
Goldsmith Student Activities 
Union/Wunsch Hall 
Fitness Center 
Tel: 718/637-5900 
Fax: 718/637-5959 
E-mail: mbraziel @poly.edu 
Office: Monday & Thursday, 9AM-6PM 
Tuesday, Wednesday, Friday, 9AM-5PM 
Fitness Center: 
Monday-Thursday, 9AM-8PM 
Friday, 9AM-5PM 

Long Island Campus 
Gymnasium 
Tel: 516/755-4287 
Hours: Monday-Thursday, 9AM-Midnight 
Friday, 9AM-6PM 
Saturday, 12PM-6PM 
Sunday, 12PM-Midnight 



BOOKSTORE 
Brooklyn Campus 
I st Floor Rogers Hall 
Tel: 7I8/260-3778, 3882 
Fax: 7I8/246-4I66 
E-mail: nybooks@aol.com 
Hours: Monday-Thursday, 8AM-7PM 
Friday, 8AM-5PM 

Long Island Campus 
I st Floor Bassett Bldg. 
Tel: 5I6/755-4367 
Fax: 5I6/694-89I5 
Hours: Monday-Friday, 9AM-3PM 

Westchester Graduate Center 
Administration Office 
Tel: 9I4/323-2000 
Fax: 9I4/323-20IO 
E-mail: westinfo@west.poly.edu 
Hours: Monday-Friday, 9AM-5PM 

BUDGET OFFICE 
All Campuses 
Room 452, Jacobs Bldg. 
Tel: 7I8/260-3089 
Fax: 718/260-3202 
E-mail: jmcgrisk@poly.edu 
Hours: Monday-Friday, 9AM-5PM 

CAFETERIA 
Brooklyn Campus 
Metro Cafe @ Poly 
I st Floor, Rogers Hall 
Tel: 7I8/260-327I 
Hours: Monday-Thursday, 7 AM-8:30PM 
Friday, 7 AM-4PM 

Long Island Campus 
Weeping Willow Cafeteria 
I st Floor, Main Building 
Tel: 516/755-4337 
Hours: Monday-Thursday, 7:30AM-
8:30PM 
Friday, 7:30AM-6PM 
Saturday & Sunday, I OAM-6PM 

CAREER SERVICES/COOPERA
TIVE EDUCATION 
Brooklyn Campus 
Room 359, Jacobs Bldg. 
Tel: 7I8/260-3650 
Fax: 718/260-3325 
E-mail:dgillett@poly.edu 
Hours: Monday & Thursday, 9AM--6PM 
Tuesday, Wednesday, Friday, 9AM-5PM 

Long Island Campus 
Room 118, Main Bldg. 
Tel: 5I6/755-4270 
Fax: 5I6/755-4697 
E-mail: jgiord@poly.edu 
Hours: Monday & Thursday, 9AM--6PM 
Tuesday, Wednesday, Friday, 9AM-5PM 

DAVID PACKARD CENTER 
FOR TECHNOLOGY AND 
EDUCATIONAL ALLIANCES 
All Campuses 
Room 358, Jacobs Bldg. 
Tel: 7I8/260-3524 
Fax: 7I8/260-3733 
E-mail: nkrift@poly.edu 
Hours: Monday-Friday, 9AM-5PM 

ADMINISTRATIVE OFFICES 

FACILITIES 
Brooklyn Campus 
Room I 00, Rogers Hall 
Tel: 718/260-3020 
Fax: 7I8/260-3I36 
E-mail: acarino@poly.edu 
Hours: Monday-Friday, 8AM-5PM 

Long Island Campus 
Administration Office 
Tel: 516/755-4300 
Fax: 516/755-4404 
E-mail: jquinn@poly.edu 
Hours: Monday-Friday, 9AM-5PM 

FINANCIAL AID 
Brooklyn Campus 
Room 256, Jacobs Bldg. 
Tel: 718/260-3300 
Fax: 7I8/260-3052 
E-mail: vlukas@poly.edu 
Hours: Monday & Thursday, 9AM--6PM 
Tuesday, Wednesday, Friday, 9AM-5PM 

Long Island Campus 
Room 12I, Main Bldg. 
Tel: 5I6/755-4345 
Fax: 516/755-4404 
E-mail: ggee@poly.edu 
Hours: Monday & Thursday, 9AM--6PM 
Tuesday, Wednesday, Friday, 9AM-5PM 

Westchester Graduate Center 
Administration Office 
Tel: 9I4/323-2000 
Fax: 9I4/323-2010 
E-mail: westinfo@west.poly.edu 
Hours: Monday-Friday, 9AM-5PM 

7 



ADMINISTRATIVE OFFICES 

FINANCIAL OPERATIONS 
All Campuses 
Room 454, Jacobs Bldg. 
Tel: 718/260-3750 
Fax: 718/260-3752 
E-mail: rbarnick@poly.edu 
Hours: Monday-Friday, 9AM-5PM 

HUMAN RESOURCES 
All Campuses 
Room I 04, Rogers Hall 
Tel: 718/260-3840 
Fax: 718/260-3981 
E-mail: ckilcomm@poly.edu 
Hours: Monday-Friday, 9AM-5PM 

INTERNATIONAL 
STUDENT OFFICE 
All Campuses 
Room 158, Jacobs Bldg. 
Tel: 718/260-3805 
Fax: 718/260-3446 
E-mail: sweit@poly.edu 
Hours: Monday & Thursday, 9AM--6PM 
Tuesday, Wednesday, Friday, 
9AM-5PM 

LIBRARY 
Brooklyn Campus 
3rd Floor, Bern Dibner Library 
Tel: 718/260-3530 
Fax: 718/260-3756 
E-mail: blibrary@poly.edu 
Hours: Monday-Thursday, 9AM-9PM 
Friday, 9AM--6PM 
Saturday, IPM-5PM 
Sunday, Closed 

Long Island Campus 
I st Floor. Main Bldg. 
Tel: 5161755-4320 
Fax: 5161755-4379 
E-mail: flibrary@poly.edu 
Hours: Monday-Thursday, 9AM-l OPM 
Friday. 9AM-5PM 
Saturday. 1 PM-6PM 
Sunday, 3PM-1 OPM 
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MAILROOM 
Brooklyn Campus 
Room 151, Jacobs Bldg. 
Tel: 718/260-3396 
Fax: 718/260-3136 
Hours: Monday-Friday, 9AM-5PM 

Long Island Campus 
Room 121, Main Bldg. 
Tel: 5161755-4383 
Fax: 5161755-4404 
Hours: Monday-Friday, 9AM-5PM 

PRINTING SERVICES 
All Campuses 
Room 150, Jacobs Bldg. 
Tel: 718/260-3392 
Fax: 718/260-3136 
E-mail: prost@poly.edu 
Hours: Monday-Friday, 9AM-6PM 

RESIDENCE LIFE 
Brooklyn Campus 
Room 356, Jacobs Bldg. 
Tel: 718/260-3137 
Fax: 718/260-3197 
E-mail: jswanson@poly.edu 
Hours: Monday & Thursday, 9AM--6PM 
Tuesday, Wednesday, Friday, 9AM-5PM 

Long Island Campus 
Room 2E, East Hall 
Tel: 5161755-4325 
Fax: 5161755-4404 
E-mail: jnorthru @duke. poly 
Hours: Monday-Sunday, 7 AM-12AM 

SECURITY 
Brooklyn Campus 
Rogers Hall, Front Entrance 
Tel: 718/260-3537 
Rogers Hall, Rear Entrance 
Tel: 718/260-3213 
Dibner Library/CATT 
Tel: 718/260-3727 
Wunsch Hall 
Tel: 718/637-5901 

Long Island Campus 
Administration Bldg. 
Tel: 5161755-4353 

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

SPECIAL SERVICES 
Brooklyn Campus 
Room 341, Jacobs Bldg. 
Tel: 718/260-3560 
Fax: 718/260-3136 
E-mail: ssbkc @poly.edu 
Hours: Monday & Thursday, 9AM--6PM 
Tuesday, Wednesday, Friday, 9AM-5PM 

Long Island Campus 
Room 114, Main Bldg. 
Tel: 5161755-4340 
Fax: 5161755-4404 
E-mail: sslic@poly.edu 
Hours: Monday & Thursday, 9AM--6PM 
Tuesday, Wednesday, Friday, 9AM-5PM 

STUDENT ACCOUNTS/BURSAR 
Brooklyn Campus 
Room 256, Jacobs Bldg. 
Tel: 718/260-3700 
Fax: 718/260-3052 
E-mail: ctigar@poly.edu 
Hours: Monday & Thursday, 9AM--6PM 
Tuesday & Wednesday, 9AM-5PM 
Friday, 9AM-2PM 

Long Island Campus 
Room 112, Main Bldg. 
Tel: 5161755-4225 
Fax: 5161755-4404 
E-mail: ccampbell @poly.edu 
Hours: Monday & Thursday, 9AM--6PM 
Tuesday, Wednesday, Friday, 9AM-5PM 

Westchester Graduate Center 
Administration Bldg. 
Tel: 914/323-2000 
Fax: 914/323-2010 
E-mail: westinfo@west.poly.edu 
Hours: Monday-Friday, 9AM-5PM 



STUDENT ACTIVITIES 
Brooklyn Campus 
Goldsmith Student Activities Union/ 
Wunsch Hall 
Tel: 718/637-5920 
Fax: 718/637-5959 
E-mail: divanoff@poly.edu 
Hours: Monday-Friday, 8AM-ll PM 
Saturday, 9AM-6PM 
Sunday, 12PM-5PM 

Long Island Campus 
Gymnasium 
Tel: 516/755-4325 
Fax: 516/755-4404 
E-mail: jnorthru@duke.poly.edu 
Hours: Monday & Thursday, 9AM-6PM 
Tuesday, Wednesday, Friday, 9AM-5PM 

STUDENT AFFAIRS 
All Campuses 
Room 356, Jacobs Bldg. 
Tel: 718/260-3137 
Fax: 718/260-3197 
E-mail: ehartiga@poly.edu 
Hours: Monday & Thursday, 9AM-6PM 
Tuesday, Wednesday, Friday, 9AM-5PM 

STUDENT DEVELOPMENT 
Brooklyn Campus 
Room 352, Jacobs Bldg. 
Tel: 718/260-3800 
Fax: 718/260-3197 
E-mail: cmcnear@poly.edu 
Hours: Monday & Thursday, 9AM-6PM 
Tuesday, Wednesday, Friday, 9AM-5PM 

Long Island Campus 
2nd floor, Gymnasium 
Tel: 516/755-4325 
Fax: 516/755-4404 
E-mail: jnorthru@duke.poly.edu 
Hours: Monday & Thursday, 9AM-6PM 
Tuesday, Wednesday, Friday, 9AM-5PM 

STUDENT RECORDS/REGISTRAR 
Brooklyn Campus 
Room 256, Jacobs Bldg. 
Tel: 718/260-3486 
Fax: 718/260-3052 
E-mail: register@poly.edu 
Hours: Monday & Thursday, 9AM-6PM 
Tuesday, Wednesday, Friday, 9AM-5PM 

Long Island Campus 
Room 112, Main Bldg. 
Tel: 516/755-4450 
Fax: 516/755-4404 
E-mail: mfleury@poly.edu 
Hours: Monday & Thursday, 9AM-6PM 
Tuesday, Wednesday, Friday, 9AM-5PM 

Westchester Graduate Center 
Administration Bldg. 
Tel: 914/323-2000 
Fax: 914/323-2010 
E-mail: westinfo@west.poly.edu 
Hours: Monday-Friday, 9AM-5PM 

ADMINISTRATIVE OFFICES 

YES CENTER 
Brooklyn Campus 
Room 356, Jacobs Bldg. 
Tel: 718/260-3033 
Fax: 718/260-3136 
E-mail: bjohnson@ pol y.edu 
Hours: Monday & Thursday, 9AM-6PM 
Tuesday, Wednesday, Friday, 9AM-5PM 

Long Island Campus 
Room Al05, Bassett Bldg. 
Tel: 516/755-4200 
Fax: 516/755-4229 
E-mail: admitme@poly.edu 
Hours: Monday & Thursday, 9AM-6PM 
Tuesday, Wednesday, Friday, 9AM-5PM 
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ACADEMIC CALENDAR 

II 
1999-2000 

FALL 1999 

Mon-Thurs. Aug. 30-3 L Sept 1-2 
Registration 

Mon, Sept. 6 
SCHOOL CLOSED-Labor Day 

Tues, Sept. 7 
CLASSES BEGIN 

Mon, Sept. 20 
NO CLASSES-Yom Kippur 

Tues, Sept. 21 
Monday classes meet-No Tuesday 
classes (Make-up for Yom Kippur) 

Mon, Oct. II 
NO CLASSES-Columbus Day 

Wed, Oct. 13 
Monday classes meet (make-up for 
Columbus Day) 

Wed, Nov. 17 

II 

Last day to withdraw from course with a 
W grade 

Thurs-Fri, Nov. 25-26 
SCHOOL CLOSED-Thanksgiving 
Recess 

Fri, Dec. 10 
CLASSES END 

Mon-Tues, Dec. 13-14 
Reading days 

Wed-Thurs. Dec. 15-23 
Final exams 

Fri-Fri Dec. 24-31 
SCHOOL CLOSED-Christmas recess 

Mon-Fri, Jan. 3-14 
Winter mini-session 
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SPRING 2000 

Mon-Thurs, Jan. I 0-13 
Registration 

Mon, Jan. 17 
SCHOOL CLOSED-
Martin Luther King Jr. holiday 

Tues, Jan. 18 
CLASSES BEGIN 

Mon-Fri,Feb.21-25 
NO CLASSES-President's Week 

Mon, Apr. 3 
Last day to withdraw from course with a 
W grade 

Mon-Fri, Apr. 17-21 
NO CLASSES-Spring break 

Mon, May I 
CLASSES END 

Tues-Wed, May 2-3 
Reading days 

Thurs-Mon, May 4-15 
Final exams 

Tues-Tues, May 16-30 
Summer mini-session 

SUMMER2000 

Wed-Thurs, May 24-25 
Registration 

Mon, May 29 
SCHOOL CLOSED-Memorial Day 

Wed, May 31 
Classes begin for X and Z sessions 

Tues, June 27 
Last day to withdraw from X session 
course with a W grade 

Tues, July 4 
SCHOOL CLOSED-July 4 

Wed, July 5 
Tuesday classes meet-No Wednesday 
classes (Make-up for July 4 ) 

Wed, July 12 
Classes end for X session 

Thurs, July 13 
Classes begin for Y session 

Wed, July 26 
Last day to withdraw from Z session 
course with a W grade 

Wed, Aug. 9 
Last day to withdraw from Y session 
course with a W grade 

Wed, Aug. 23 
Classes end for Y and Z sessions 



POLYTECHNIC UNIVERSITY PROFILE 

II 
INTRODUCTION 

II 
Polytechnic is a coeducational, independent, 
private university accredited by the Middle 
States Association. Undergraduate pro
grams in civil, computer, chemical, elec
trical and mechanical engineering are 
accredited by the Accreditation Board for 
Engineering and Technology (ABET). The 
undergraduate program in computer science 
is accredited by the Computer Science 
Accreditation Board (CSAB), and the 
undergraduate chemistry program is 
approved by the American Chemical 
Society. Degree and certificate programs 
listed in this catalog are registered by the 
New York State Education Department. 

The student body includes over 1,600 
undergraduates and I ,700 graduate stu
dents. The graduate enrollment in engin
eering is among the largest in the nation. 
The majority of its students live in the New 
York metropolitan area, but many students 
come from throughout the U.S. and the 
world to study at Polytechnic as well. 
Thirteen percent of the student population 
are women; 14 percent are black, 10 per
cent Hispanic and 39 percent Asian. 
Polytechnic is among the leading private 
universities in the nation in awarding 
engineering degrees to underrepresented 
minorities. 

Undergraduate programs at Polytechnic 
prepare students in engineering and science 
equally for immediate entry into the pro
fessional practice of their specialties or for 
continued graduate study at Polytechnic 
or other leading graduate institutions. 
Polytechnic enjoys a high national ranking 
in the percentage of its graduates who go 
on to receive a PhD in engineering or sci
ence, and has an excellent placement record 
for students entering the job market. 

Beginning in their first semester, 
Polytechnic students are taught by a world
class faculty. Polytechnic believes that the 
primary mission of its faculty is under
graduate and graduate education. Even its 
most prestigious researchers teach regu
larly, 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 employers, and many have achieved 
remarkable success. Approximately 1 of 
every 30 Polytechnic graduates is a com
pany president or high-level executive. Four 
Polytechnic alumni are currently the 
presidents of prestigious universities in the 
U.S. and abroad. There are more than 165 
Polytechnic alumni who have been named 
fellows of the Institute of Electrical and 
Electronics Engineers, and numerous oth
ers who are fellows of other professional 
organizations. 

II 
HISTORY 

II 
Polytechnic is the second oldest private 
institution of science and engineering in 
the United States. It was founded in 1854 
as the Brooklyn Collegiate and Polytechnic 
Institute. In 1869, the Board of Regents 
authorized Polytechnic's collegiate depart
ment to confer Bachelor of Science and 
Bachelor of Arts degrees, the first of which 
were conferred in 1871. In 1889, the insti
tution adopted the name "Polytechnic 
Institute of Brooklyn" and in 1901 offered 
its first Master of Science degree. An 
evening graduate program was instituted in 
1920, and Polytechnic's first PhD was 
granted in 1935. 

In 1961, Polytechnic opened its Long 
Island campus at Farmingdale as a gradu
ate and research center. In 1974, it began 
offering undergraduate programs at 
Farmingdale. In 1975, the Westchester 
Graduate Center at White Plains was 
opened and moved to its current location in 
Hawthorne in 1987. 

In 1973, the New York University 
School of Engineering and Science merged 
with the Polytechnic Institute of Brooklyn 
to form the Polytechnic Institute of New 
York. The new institution was granted uni
versity status by the NYS Board of Regents 
and was officially renamed Polytechnic 
University in 1985. To this day, the 
University is often referred to by its historic 
nickname, "Brooklyn Poly." 

ACADENUCPROGRAMS 

Polytechnic offers Bachelor of Science 
degrees in 14 disciplines, covering engin
eering, the physical sciences, mathematics 
and liberal arts. Master of Science degrees 
are offered in 29 disciplinary 
specialties. The PhD is offered in eight 
disciplines. 

Bachelor of Science programs prepare 
students for entry level employment in the 
various professional disciplines, as well as 
for study at an advanced level. Master of 
Science programs are oriented towards pro
fessional development in the subject area 
and can be arranged to provide the core 
coursework for PhD study. The PhD is the 
terminal research degree for those seek
ing careers in industrial or academic 
research. It requires an independent 
research dissertation that advances the 
state-of-the-art in the discipline of study. 
Details of academic degree requirements 
and detailed program descriptions are given 
in Part III of this catalog. 
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POLYTECHNIC UNIVERSITY PROFILE 

ACADEMIC 
DEPARTMENTS 

Faculty in the University are grouped into 
academic departments for administrative 
purposes. Each degree program is planned 
and administered by the faculty of a depart
ment (or in some cases by faculty from 
two cooperating departments). Instructional 
laboratories and some research laboratories 
are managed by academic departments. 

Part II of this catalog contains descrip
tions of the faculty and facilities of the fol
lowing eight academic departments, as well 
as identification of the degrees that each 
department supervises. 

• Chemical Engineering, Chemistry 
and Materials Science 

• Civil and Environmental Engineering 
• Computer and Information Science 
• Electrical Engineering 
• Humanities and Social Sciences 
• Management 
• Mathematics 
• Mechanical, Aerospace and 

Manufacturing Engineering 

RESEARCH 
PROGRAMS AND 

CENTERS 

Polytechnic University maintains major 
programs in experimental, theoretical and 
applied research, making significant con
tributions to the advancement of the state
of-the-art in many areas of technology. 
Polytechnic faculty have been and con
tinue to be among the world's leaders in 
such diverse areas as electromagnetics and 
wave propagation, telecommunications, 
polymer chemistry and engineering, con
densed matter and plasma physics, chem
ical and electronic imaging, materials 
science and engineering, transportation and 
traffic engineering, geotechnical engin
eering, software engineering and develop
ment and others. 

In 1997, Polytechnic University con
ducted over 15.2 million dollars of spon
sored research under contracts and grants, 
of which 74% were funded by the federal 
and state governments and 26% by private 
industry. Over 80 faculty members were 
involved in these efforts, which also pro
vided support for over 60 research fellows. 
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Research at Polytechnic is conducted either 
through academic department structures, or 
through one of eight major interdisciplinary 
research centers, each of which is briefly 
described below. 

Many of these research centers sponsor 
continuing education efforts in areas related 
to their research mission. CAIT developed 
two executive format MS programs offered 
jointly by the Departments of Electrical 
Engineering, Computer and Information 
Science, and Management. In addition, 
PRIDE offers an informatics course via 
the Internet drawing the participation of 
students in their homes or offices. WRI, PRI 
and TRI sponsor colloquia and/or contin
uing education programs as well. 
Significant research efforts also occur out
side these centers within academic depart
ments. The Department of Civil and 
Environmental Engineering is developing 
a strong base in infrastructure research and 
the Department of Chemical Engineering, 
Chemistry and Materials Science has a 
number of efforts not related to polymers 
that are administered in the department. 

CENTER FOR ADVANCED 
TECHNOLOGY IN TELE
COMMUNICATIONS (CATT) 
This center was created in 1983 as one of 
the State of New York's four original 
Centers for Advanced Technology. CAIT 
continues to maintain as its mission tech
nology transfer in the areas of telecom
munications and distributed information 
systems. CATT houses 30 experts who 
work in cooperation with telecommuni
cation-provider and telecommunication
user businesses in the areas of networking, 
distributed information systems, imaging 
and wireless communications. 

CENTER FOR FINANCE AND 
TECHNOLOGY (CFT) 
This Department of Management center 
is a unique resource, addressing the evolv
ing financial-and technology-enabled
innovation needs of the financial services 
industry. The center is a hub for research, 
and a laboratory for generating new ideas 
and tools for the industry. The center also 
undertakes collaborative research projects, 
providing ideas, methods and tools with 
scholarly and practical applications. 

For further information please contact 
Frederick Novomestky, Executive Director 
CFT,718/260-3436,e-mail: 
fnovmes@poly.edu 

INSTITUTE FOR 
TECHNOLOGY AND 
ENTERPRISE (ITE) 
The Institute for Technology and Enterprise, 
supported by the Department of 
Management, is New York City's premier 
research and education hub for bridging 
management and innovation. Through a 
highly interactive portfolio of learning 
materials, programs and research activi
ties, the institute nurtures and builds man
agerial knowledge based on the lessons of 
high-quality scholarship and pacesetting 
business practices. 

Essentially, the institute functions both 
as a high-level research and development 
"engine" for the entire department, and as 
a unique starting point for firms embark
ing on major managerial changes or trans
formation required in the increasingly 
competitive space defined by modem, espe
cially digital-based, innovation and elec
tronic business. 

Strategically located in the heart of 
Manhattan's high technology and finan
cial districts at the coveted New York 
Information Technology Center at 55 Broad 
Street, the institute also acts as a "jump
gate" for companies and managers into the 
famed Silicon Alley. 

For further information, please contact 
the institute, telephone: 212/54 7-7030, fax: 
212/547-7029, e-mail: ite@poly.edu. Please 
visit ITE's Website at http://www.ite.poly.edu. 

INSTITUTE OF IMAGING 
SCIENCES (liS) 
Imaging sciences are concerned with all 
aspects of information presented in visual 
form. Founded in 1981, the Institute of 
Imaging Sciences is involved in three 
major areas: image processing, optics and 
devices and photoactive materials. 
Participating faculty include those from
computer and information science, elec
trical engineering, chemistry and physics. 

POLYMER RESEARCH 
INSTITUTE (PRJ) 
The Polymer Research Institute was 
founded by Dr. Herman Mark in 1942 and 
continues to be an internationally recog
nized leader in the synthesis, characteriza
tion, structure, processing, properties and 
applications of polymeric materials. In 
addition to its role in fostering interdisci
plinary interest and work in polymers, PRI 
sponsors symposia, conferences and pro
fessional educational programs. The insti
tute provides a focal point for the research 
of over 25 faculty members in chemistry, 



chemical engineering and physics. PRI is 
actively involved with industry in regard to 
outsourcing, problem solving and educa
tion. In addition to the traditional chemical
related areas, PRI has recently expanded its 
interests in macromolecular technology to 
health-related areas. 

PRIDE 
PRIDE is a unique institute within the 
Polytechnic community. It was established 
in 1995 to create links with international 
bodies interested in the development and 
transference of technology for mutual 
benefit. 

Throughout its history, PRIDE has con
ducted research and developed information 
technology, especially educational and 
commercial systems, for industry insti
tutes in Taiwan, educational institutes in 
Japan and at Polytechnic University. This 
technology is also applicable to other edu
cational and commercial interests within 
the United States. 

Since 1996, PRIDE has created and 
continues to develop the award-winning I
CARE system, which provides Polytechnic 
educators and other institutes with power
ful tools for distance learning in an inte
grated environment for administering, 
developing and serving education to stu
dents regardless of time or location. 

PRIDE has also developed a thesaurus
based intelligent search engine for a vari
ety of implementations, including a 
demonstration system providing powerful 
information technology searches. 

PRIDE has had a number of significant 
innovative achievements. It has the distinc
tion of creating software for conducting the 
first-ever Web-based international conference 
using its own Internet Realtime Conference 
System. It has, since 1996, provided a live 
Internet camera using push technology and 
has recently developed an Internet Telephone 
system, which will be available in version 
two of the I-CARE system. 

It is also committed to the integration of 
multimedia on the World Wide Web, and 
thus has established a multimedia laboratory 
to remain current with the-state-of-the-art 
in Web-based multimedia technology. This 
laboratory is available to interested faculty 
to develop 3-D graphics and audiovisual 
technology for educational purposes. 

PRIDE is also responsible for the 
Polytechnic Website, for its technical reli
ability and its mission to carry effectively 
Polytechnic's important educational mes
sage to the public. 
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TRANSPORTATION 
RESEARCH INSTITUTE (TRI) 
Created in 1975, TRI develops and trans
fers the knowledge base in transportation 
systems and policy through research and 
educational programs to improve the mobil
ity and safety of persons, freight and ser
vices in metropolitan areas. The institute has 
conducted a variety of landmark studies 
involving capacity analysis of freeways 
and signalized intersections and led the 
development of the 1985 Highway Capacity 
Manual, which is used throughout the world 
as a design and analysis standard. The insti
tute conducts Intelligent Transportation 
Systems (ITS) research in New York City 
involving technical, institutional and pri
vate-public issues. Through the Urban ITS 
Center, it provides technical and policy 
analysis assistance to the New York City 
Department of Transportation to facilitate 
the deployment of ITS technologies in the 
New York metropolitan area. Other areas 
of research include travel demand man
agement, policy studies, transportation 
models, operational analysis, highway con
struction materials and pavement manage
ment. The institute involves faculty from 
civil engineering, mechanical engineering, 
chemical engineering, social sciences and 
transportation engineering. 

URBAN INFRASTRUCTURE 
INSTITUTE 
The Urban Infrastructure Institute is a 
federation of centers and researchers linked 
together to establish an integrated frame
work emphasizing crossdisciplinary 
opportunities with relevant agencies. The 
Urban Utilities Center and the Urban ITS 
Center address specific components of the 
urban infrastructure initiative. These cen
ters are members of the City Construction 
Consortium, established in 1993; in addi
tion, they conduct related initiatives in 
polymers in infrastructure and in data 
management. 

WEBER RESEARCH 
INSTITUTE (WRI) 
Founded as the Microwave Research 
Center, the center was renamed in 1985 in 
honor of its founder, Dr. Ernst Weber. The 
institute played a key role in WWII in the 
development of electromagnetic and 
microwave defense and communication 
systems. Research continues to focus pri
marily on electromagnetics, from power 
frequencies through microwave to submil-

limeter waves and electro-optical phe
nomena. Studies in electromagnetic, 
acoustic and lightwave propagation, scat
tering and detection, together with elec
tromagnetic waves and the environment in 
communication and signaling systems, 
such as cellular telephony, are also pur
sued. Research also includes areas of device 
technology related to telecommunications 
and high-power electromagnetic pulse phe
nomena. 

II 
FACULTY 

II 
The heart of Polytechnic is its distinguished 
teaching and research faculty. Numbering 
some 120, the Polytechnic faculty is com
mitted to providing the best possible edu
cational environment in the classroom, in 
the laboratory, through individual guided 
studies and projects, through advising and 
through the strong one-on-one relationship 
most faculty 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. 
Polytechnic undergraduates interact with 
faculty from their first day of classes. Class 
sizes are relatively small, and all faculty 
members maintain regular office hours for 
consultation with individual students. 
Because many faculty members are actively 
involved in on-campus research, they are 
easily accessible outside of the classroom. 
All formal academic advising after the first 
semester is done by the faculty. 

The Polytechnic faculty is one of the 
most distinguished in the world. Polytechnic 
faculty members were among the founders 
of the National Academy of Engineering, the 
Institute for Electrical and Electronics 
Engineers, the American Institute of 
Chemical Engineers and the American 
Society of Engineering Education. The fac
ulty includes members of the National 
Academy of Engineering and numerous 
fellows of the various professional disci
plinary organizations. Polytechnic faculty 
members have authored numerous under
graduate and graduate textbooks used 
throughout the U.S. and abroad and edit 
leading professional journals. They are fre
quently honored with prestigious awards. 
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II 
ALUMNI 

II 
The POLYTECHNIC ALUMNI fosters 
fellowship and sponsors activities for the 
alumni and students, including continuing 
education programs, professional career 
placement, new-student recruiting and 
fundraising to support University 
programs. The organization sponsors a 
mentoring program linking students with 
alumni volunteers around the world and 
offers other opportunities for students to 
meet prominent alumni. 

Scholarships are provided annually by 
the alumni for students making unusual 
contributions to the quality of campus life. 
Special awards are presented each year to 
the outstanding senior and to the student who 
is most proficient in each Polytechnic sport. 

Periodically, the POLYTECHNIC ALUMNI 
publishes a roster of the location and occu
pation of all known alumni. Cable, the 
publication of the POLYTECHNIC ALUMNI, is 
published four times yearly to provide 
alumni with recent information concerning 
the activities of the alumni and Polytechnic. 

Alumni residing in the New York City 
region as well as elsewhere have formed 
various chapters, providing opportunities for 
formal and informal alumni gatherings, 
and providing an opportunity to represent 
Polytechnic to the community. Fourteen 
chapters now exist throughout the U.S. and 
in several foreign countries. 

Alumni are offered a special, noncredit, 
reduced-tuition audit option on all courses 
and access to the Dibner Library. Beginning 
with the class of 1995, graduating students 
have been provided an e-mail account on 
the alumni server. 

II 
CAMPUSES 

II 
The campuses and accompanying facilities 
are described in greater detail in the sections 
which follow, along with the types of pro
grams offered at each. 

The Brooklyn Campus 
Six MetroTech Center 
Brooklyn, NY 11201 
Phone: 718/ 260-3600 
Fax: 718/ 260-3136 
E-mail: admitme@poly.edu 
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The Brooklyn campus is the focus of an 
exciting new environment with the arrival 
of Metro Tech, a joint University-industry 
development. After over 12 years of plan
ning, MetroTech is now a reality. Major 
industrial companies share a common cam
pus with Polytechnic University, with the 
University as its core. This new urban cam
pus is surrounded by seven new corporate, 
municipal and university buildings: 

• Dibner Library/Center for Advanced 
Technology in Telecommunications 
Polytechnic's new academic building 
houses a new state-of-the-art library; 
a prestigious research center, CATT; 
and the Departments of Electrical 
Engineering and Computer and 
Information Science. The new build
ing, which opened in January of 1992, 
provides 128,000 square feet of new 
academic space and anchors the north 
end of the new campus. 

• Securities Industry Automation 
Corporation (SIAC), which operates the 
computer information networks of the 
New York and American Stock 
Exchanges and their transaction clearing 
operations, has moved its headquarters 
to Metro Tech. The new 533,000-square
foot office and data processing complex 
opened in September of 1990 and anchors 
the south end of the new campus. 

• KeySpan Energy (formerly Brooklyn 
Union Gas Company) has also moved 
its headquarters to Metro Tech. The new 
845,000-square-foot office facility is 
now complete and occupied. Bear 
Stearns, a major brokerage house, 
became a major cotenant of this build
ing in June 1992. 

Chase Manhattan Bank has built two 
major office facilities totalling approx
imately 1.5 million square feet 
of office/data processing space. 
Occupancy of these buildings began 
in the spring of 1992. 

• Other Metro Tech companies include 
the Marriott Hotel, Renaissance Plaza 
corporate offices, the New York City 
Fire Department Headquarters and the 
New York City Data Center. 

These new buildings, as well as 
Polytechnic's existing academic buildings 
and student center building, surround a 
three-acre joint campus area. A closed 

pedestrian environment was created on the 
campus by closing all streets formerly run
ning through the MetroTech area. As of 
spring 1992, all of the buildings noted 
above and the joint campus area were com
pleted, bringing to fruition a dramatic con
cept in university-industry cooperation 
introduced by Polytechnic University over 
a decade ago. 

In addition to a radically new environ
ment and a new building, Polytechnic has 
developed interactions with its Metro Tech 
neighbors. These corporations, all major 
employers, are heavily involved in com
munications technology. Polytechnic is a 
leader in research and education in this 
critical area. 

The Brooklyn campus at Metro Tech is 
located at a major junction of public trans
portation routes and is easily accessible by 
car from the Brooklyn or Manhattan 
Bridges or the Brooklyn-Queens Express
way. All of the new commercial buildings 
of Metro Tech have parking facilities, and 
Polytechnic continues to maintain a small 
parking facility of its own. The Brooklyn 
center is easily accessible from all parts of 
New York City, Long Island, New Jersey 
and Connecticut. 

The Brooklyn campus consists of sev
eral significant buildings: 

• Rogers Hall, named after Dr. Harry 
Stanley Rogers, Polytechnic's fifth pres
ident, is the main academic building. It 
houses faculty and administrative offices, 
classrooms, research and teaching lab
oratories and student areas. The Offices 
of the Vice Provost for Academic 
Development and Academic Operations 
are located in Rogers Hall. 

• The Jacobs Building is named after 
Dr. Joseph Jacobs, the former chairman 
of the Polytechnic Board of Trustees 
and a major benefactor to the University. 
It houses primarily administrative and 
faculty offices. Offices of the President, 
Provost, and Vice Presidents are located 
in the Jacobs Building. Most student 
service offices are also located here, 
including the Office of Admissions, 
Student Accounts and Records, Financial 
Aid, Student Development and Career 
Services, as well as Alumni, University 
Relations and Development. Business
related functions of Polytechnic 
are also housed in Jacobs. 



• The Clifford H. Goldsmith Student 
Activities Union/Joseph W. and Samuel 
Wunsch Student Center Building, 
Polytechnic University's new student cen
ter, is housed in the former home of the 
African Wesleyan Methodist Church, a 
historic landmark. The building, which 
became a stop on the underground rail
road for slaves in search of freedom, has 
undergone a complete exterior restoration 
and interior renovation. 

The student center is home to the 
student government, student publica
tions and cultural and social organiza
tions. In addition, the building provides 
Poly students with fitness facilities, a 
television room and a lounge. The Offices 
of Athletics and Physical Education and 
Student Activities and Leadership 
Development are located in this building. 

The Brooklyn campus represents a 
major renaissance in which Polytechnic 
is the center of one of the most unusual 
and successful joint university-industry
public ventures in the nation. For 
Polytechnic students, it means a new 
urban campus, markedly improved sur
roundings, a dramatic new library, a new 
student center, new homes for electrical 
engineering, computer engineering, and 
computer science programs, and the 
opportunity to interact with major infor
mation industries. 

The Long Island Campus 
901 Route 110 
Farmingdale, NY 11735 
Phone: 516/755-4200 
Fax: 516/755-4404 
E-mail: admitme@poly.edu 

The Long Island campus is located on 25 
acres on Route II 0 near the Nassau-Suffolk 
border, at the economic centroid of the two 
suburban counties. Polytechnic has edu
cated generations of Long Island's 
technical leaders and entrepreneurs and 
serves both graduate and undergraduate 
populations at this campus. 

Twenty-five percent of Polytechnic's 
undergraduates are located at this campus, 
and one-third of those live in the three 
residence halls. The undergraduate pro
grams are in several engineering 
disciplines, computer science, and infor
mation management at this campus. 

Approximately one-sixth of Polytechnic's 
graduate students pursue their degrees 
in engineering, computer science and 
technology-related management at this 
campus. 
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The Long Island Campus Advisory Board 
includes members from Symbol 
Technologies, Computer Associates, 
Spectrum Information Technologies, Shah 
Associates, Long Island Business News 
and Marketspan. Polytechnic is active in the 
Long Island Forum for Technology (LIFT), 
the Long Island Association (LIA) and 
other organizations dedicated to the high
tech future of Long Island. 

From its Long Island campus, 
Polytechnic interacts with Long Island 
industry through its Center for Advanced 
Technology in Telecommunications 
(CATT), its Weber Research Institute 
(WRI) and other research efforts. The aero
space research facilities, unique in the 
region, are located on the campus. 

The primary facilities are the following: 

• The Main Building houses adminis
trative and faculty offices, support ser
vices, the classrooms, the library and 
several undergraduate laboratories. The 
distance learning facilities are located in 
this building, as are the wireless com
munications laboratory and the con
trols/robotics lab. The library stresses 
global access, using Internet search 
capability and specialized computer ser
vices, as well as a collection matching 
the academic concentrations. 

• The Bassett Building houses the admis
sions office, the Weber Research 
Institute, the Department of Mechanical, 
Aerospace and Manufacturing 
Engineering and laboratories. Several 
student societies and clubs have their 
offices in the Bassett Building, and the 
Jasik Undergraduate Lounge is located 
there as well. It also includes the elec
tric vehicle laboratory, the civiVenvi
ronmentallaboratory, the bookstore and 
spaces for incubator businesses in elec
tronics and software. 

• The Three Residence Halls are located 
at different points on the campus. West 
Hall primarily houses freshmen, in two 
distinct areas (by gender), with two per
sons per room. North Hall primarily 
houses sophomores, also with two per
sons per room. East Hall houses others 
in suites accommodating 4-5 persons. 
The cafeteria is in the main building. All 
residence halls have in each room or 
suite cable TV, campus phones and fiber
optic connections to the computer net
work. 

• The Gymnasium serves as a recreational 
facility for the students on the campus 
and the home court for a number of 
Polytechnic's intercollegiate teams. It 
includes a weight room, ping pong and 
pool tables and a basketball court. 

Other facilities include a baseball field, a 
soccer field, two tennis courts, a beach vol
leyball court and an outdoor basketball 
court. 

The Westchester Graduate Center 
36 Saw Mill River Road 
Hawthorne, NY 10532 
Phone: 914/323-2000 
Fax: 914/323-2010 
E-mail: westinfo@west.poly.edu 

The Westchester Graduate Center serves 
scientists, engineers, managers and others 
working in high-technology companies 
located in the lower Hudson Valley, south
em Connecticut and northern New Jersey. 
To serve this unique population the center 
offers graduate level courses in two con
venient formats as well as short courses 
and seminars in current subjects. 

The part-time evening program offers 
graduate courses in chemistry, computer 
science, electrical engineering, manage
ment and telecommunication networks. In 
the Executive Degree Program format, the 
classes meet on alternate weekends (Friday 
and Saturday) over four semesters. Students 
complete their degree in a total of28 week
ends over a 20-month span. The following 
Master of Science degrees are offered exclu
sively in the Executive Degree Program 
format: MS in Telecommunications and 
Computing Management; MS in 
Information Systems Engineering; and MS 
in Management of Technology. 

This modem facility has comfortable 
classrooms, computer laboratories linked to 
the Internet, satellite download facilities 
and ample free parking. 

POLYTECHNIC 
LIBRARIES 

The Brooklyn campus' new Dibner 
Library of Science and Technology, a 
state-of-the-art electronic facility, opened 
in January of 1992 and serves as the hub 
for all three Polytechnic campus centers. 
This $15 million library and advanced 
information center provides access to 
information both electronically and 
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through traditional media, from resources 
throughout the nation and the world. 

The library at the Long Island campus 
was completely remodeled in 1994. The 
professionally staffed Long Island center is 
committed to providing a '"library without 
walls" and utilizes cutting-edge technol
ogy, along with more traditional approaches, 
to insure that all information service needs 
are met. The Long Island library is con
nected electronically to the Brooklyn cam
pus library. 

The Richard Laster Library at the 
Westchester Graduate Center is also con
nected electronically to the Brooklyn cam
pus library. All Westchester services are 
channeled through the Dibner Library. 

The goal of the Polytechnic libraries is 
to satisfy the information needs of the 
students, faculty, staff and administration 
at the Brooklyn, Long Island and 
Westchester campuses. Highly skilled 
librarians and information specialists 
support the following services: 

• An in-house collection of more than 
250.000 books and journals supporting 
undergraduate and graduate programs in 
engineering, the sciences, management 
and other fields. 

• Professional assistance in meeting 
users' information needs. Library 
services arc enhanced by the use of 
the latest digital technology. 

• In-house services augmented by regional 
and national cooperative activities. The 
University library is an active member 
of the Academic Libraries of Brooklyn 
(12 participating libraries), the Long 
Island Library Resource Council ( 180 
participating libraries) and the New York 
Metropolitan Reference and Research 
Library Agency (251 participating 
libraries). The library is also a member 
of OCLC, an international bibliographic 
database with over 4,000 libraries par
ticipating. 

• Specific needs for articles and reports not 
available at Polytechnic University may 
also be met through the libraries' doc
ument delivery programs. A combina
tion of traditional interlibrary loan 
functions and online commercial vendor 
services. such as Uncover and OCLC 
FirstSearch, assure speedy delivery of 
these resources. 

• A new Integrated Library System (ILS) 
running on a client/server platform. 
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Functioning in a Windows-based envi
ronment, the system permits onsite, 
Internet or dial-in access to resources 
within and outside the library. 

• Digital Information Bank Network 
Retrieval (DIBNR), an innovative com
ponent of the ILS, that further expands 
the libraries' resources. Included are 
course-related material supplied by fac
ulty and presented online, with links to 
journals and courseware for users at the 
Brooklyn. Long Island and Westchester 
campuses. 

• Internet access via Netscape or 
Microsoft Internet Explorer available 
at no cost to library users at the Brooklyn 
and Long Island campuses. The libraries 
maintain their own World Wide Web 
pages, keeping patrons abreast of library 
information and providing access to rel
evant Internet sites in every major sci
ence and engineering field. 

• CD-ROM resources available onsite. 
CD-ROM databases, available to patrons 
at all three campuses, cover information 
in engineering, science and social sci
ence fields. Both the Brooklyn and Long 
Island libraries are equipped with multi
media workstations, which provide 
access to resources in CD-ROM format. 

• Database searching capability through 
DIALOG of more than 300 computer
ized databases, some of which provide 
abstracts of relevant papers and articles. 
DIALOG is avai !able for detailed author, 
title or subject searches in virtually any 
area of interest. 

• Support and training to all users, 
enabling them to utilize fully the poten
tial of digital technology. 

POLYTECHNIC 
COMPUTING 
FACILITIES 

Polytechnic University is continually 
improving the computing support for stu
dents, faculty and staff. Every student has 
access to a variety of powerful computers, 
an e-mail account and access to the 
Internet. Students may use the computers 
in the central computer labs and various 
specialized labs, or they may dial in from 
home. Every residential student on the 

Long Island campus has an individual eth
ernet connection to the University's net
works. The library offers a variety of online 
and other services for every student on 
every campus. The librarians can provide 
advice and guidance on searching via the 
Internet. 

Polytechnic has a World Wide Web site 
at http://www.poly.edu with descriptions of 
the courses, academic departments, research 
centers, student activities and other fea
tures. Many academic departments, 
research centers, student organizations and 
individual courses have websites as well. 
Each student may also have an individual 
website linked to Polytechnic's site. 

The central computer laboratories 
undergo upgrades and enhancement each 
year during the summer. The Brooklyn and 
Long Island campuses have central com
puter labs consisting of a collection of top
end Pentium II and Pentium Pro PCs run
ning the Windows NT operating system. In 
addition, the central labs also have SUN 
SparcCenter servers running the Solaris 
(UNIX) operating system, giving students 
exposure to the most widely used comput
ing environments. Both campuses also have 
UNIX X -terminals for direct connection to 
the UNIX servers. All computers are net
worked, allowing students to take full 
advantage of our heterogeneous computer 
environment. 

Professional software tools are used 
routinely in courses. Students are encour
aged to interact with their instructors either 
in person, via e-mail or, in some cases, via 
video conferencing. This allows students to 
have questions answered at almost any 
time from any location. 

The computer facilities are managed by 
Grumman Systems Support Corporation 
(GSSC), which is guided by a team of fac
ulty, staff and students. 

Several departments and laboratories 
have their own subnetworks, which are 
part of the overall University network. 
These include the Electrical Engineering 
Wireless Communications Labs, the 
Mechanical Engineering Controls and 
Robotics Labs, the Computer Engineering 
Microprocessor Design Labs, the Computer 
Science Distributed Systems Lab and the 
Freshman Engineering Labs. 

The student chapters of the Association 
for Computing Machinery (ACM) provide 
support for students with questions as a vol
unteer service consistent with their mission. 

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



ACADEMIC PROGRAMS 
AND POLICIES 

PROGRAM AREAS 

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

• Computer and information science 
• Engineering 
• The sciences and mathematics 
• Management 
• Liberal arts 

COMPUTER AND 
INFORMATION SCIENCE 
Computer and information science is a 
recent important and expanding field as 
the world moves into the Information Age. 
Computer and information science includes 
the design of systems (computer hardware 
and software) and the development of prin
ciples for applying computers to new uses. 
It requires a high level of theory and prac
tice and often involves the development 
and/or integration of high-quality software. 

A multidisciplinary focus is required 
for computer and information science, since 
computers are everywhere in our society. 
Computer and information science is a 
major element in modern information 
technology, allowing information to be 
used in analyzing and solving problems 
in diverse fields, such as telemedicine, 
heath care, finance, entertainment, 
manufacturing, telecommunications, 
transportation and biomedicine. 

The computer and information science 
curriculum is an integrated program of 
basic science, computer science, mathe
matics, humanities and social science. 
Opportunities in electives allow for flexi
bility and breadth in course selections of 
both technical and nontechnical electives 
within the environment of Polytechnic. 

The current faculty works in such state
of-the-art fields as high-speed imaging 
classification, software virus protection, 
high-speed graphics, text and data mining, 

faulty tolerant computing, database man
agement systems, software engineering, 
data compression, data security, parallel 
and distributed computation, scheduling 
theory, computer vision and Internet and 
Web technologies. This faculty experience, 
combined with a strong curriculum, 
integrating theory and practice, allows the 
Polytechnic graduate to be well positioned 
for the 21st century. 

ENGINEERING 
Engineering is perhaps best described as the 
creation of devices and implements that 
can control or manipulate nature to produce 
a desired effect. It is the application of sci
ence to the building of the infrastructure, 
devices, tools and other implements of 
society in a way that will improve the qual
ity of life and environment for all. 

The modem engineer must have a firm 
background in the sciences, as well as in 
mathematics, the language with which sci
entists describe nature and through which 
engineers manipulate it. The engineer must 
also have a background in the liberal arts, 
as no one can hope to improve society with
out understanding its character, needs and 
desires. The modem engineer must also 
develop excellent communications skills, 
both to deal with fellow professionals as well 
as with decision-makers and the public. 

Engineering programs at Polytechnic 
build on a firm foundation of mathematics 
and science to develop the engineering 
analysis and design skills required of a 
practicing professional. Undergraduate pro
grams prepare students equally for entry 
into the profession and for continued edu
cation at the graduate level. 

Above all,· an engineering education 
from Polytechnic prepares the graduate for 
a lifetime of education and growing knowl
edge. The ability to continue learning is 
perhaps the most lasting gift of education, 
particularly in the rapidly developing field 
of technology. By giving its students a com
prehensive education in the principles of 
science and engineering, and by developing 
the creative skills required for engineering 
design and analysis, Polytechnic provides 
its graduates with the ability to continue to 
learn and grow as their careers progress. 

Just as current Polytechnic faculty and 
alumni are advancing the state-of-the-art in 
such varied fields as telecommunications, 
microwaves, space electronics, imaging 
sciences, quantum electronics, pulse power, 
materials, aerospace, geotechnology, soft
ware engineering, earthquake performance 
of structures and numerous others, the 
Polytechnic engineer is equipped to carry 
this tradition forward to the next generation 
of technological breakthroughs. 

THE SCIENCES AND 
MATHEMATICS 
Science and mathematics are the under
pinnings of modem technology. As scien
tists and mathematicians discover and 
describe new secrets of the natural world 
around us, engineers look to apply them to 
the development of technology. Without 
the physical sciences and mathematics, 
engineers would have no tools with which 
to invent the technology of tomorrow. 

Undergraduate science and mathemat
ics programs at Polytechnic give the student 
a unique opportunity to study basic theory, 
while at the same time interacting with 
design disciplines. The structure of under
graduate programs in these areas allows 
students to select concentrations of elective 
courses in technology areas, and students 
are encouraged to do so. 

Students are exposed to modem labo
ratories and interact with faculty who are 
world-class researchers. As many junior 
and senior classes are quite small, students 
in these areas develop one-on-one rela
tionships with faculty and have the oppor
tunity to work with them in their appropriate 
research areas. 

The future of technology critically 
depends on our ability to develop a better 
and more accurate understanding of nature 
and its opportunities and constraints. For 
technology to advance, scientists must con
tinue to unlock the secrets of the universe, 
and mathematicians must continue to 
develop the analytic and logical processes 
through which we can extend and apply that 
which we discern. Polytechnic programs 
prepare scientists and mathematicians for 
this vital role, enabling them to lead us to 
a better future. 
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MANAGEMENT 
The Department of Management at 
Polytechnic University represents a major 
education gateway and opportunity. It is the 
premier learning, research and develop
ment hub in the New York City/tri-state 
region, explicitly devoted to the critical 
arenas of innovation, information and tech
nology management. 

The department has achieved this pre
eminent position with a continuous stream 
of high quality and relevant research, devel
opment and pacesetting learning programs. 
Its faculty contributes to theory and practice 
in an increasingly knowledge-intensive age. 

The research and development con
ducted within the Department of 
Management is varied, including scholarly 
books and articles in the most respected 
journals and timely case studies. Some of 
this material forms part of the content in 
educational programs, helping to keep pro
grams up-to-date and distinctive. The 
department's Institute for Technology and 
Enterprise functions as an "engine" for 
high-level research and development for 
the whole department and for relevant firms 
and fields at large. 

The Department of Management is also 
committed to integrating technology into all 
educational programs to enhance learning. 
Because all managers must now under
stand how technology and innovation are 
essential for delivering value to organiza
tions and the market, the department offers 
a portfolio of educational programs deal
ing with the broad spectrum of innovation 
and technology management in the mod
em economy. 

The Department of Management's 
Master of Science programs include: 
• Management of Technology (MOT) 
• Telecommunications and Information 
• Management (TIM) 
• Evening programs in Financial 

Engineering (FE), Management and 
Organizational Behavior 

The Department of Management offers 
short-term, nondegree programs, including 
programs tailored to the needs of specific 
firms and industries that are related in some 
fashion to the broadly defined technology 
and information management field. 
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LIBERAL ARTS 
It is through the study of the liberal arts that 
we learn to understand human society, 
its development, its needs, its desires and 
the means through which it makes these 
known. No one can adequately address 
technology, or its creation and develop
ment, without an adequate understanding 
of the human and societal needs which it 
seeks to serve. On the other hand, no 
humanist can adequately understand soci
ety and its development without a knowl
edge and understanding of how it interacts 
with and is affected by technology. 

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

SELECTION OF A 
MAJOR 

(UNDERGRADUATE 
STUDENTS) 

Undergraduate students admitted to 
Polytechnic are permitted to declare their 
major immediately, should they so desire. 
Incoming freshmen may initially enter as 
"undeclared" majors. Freshmen who wish 
to consider several program options are 
encouraged to use the first semester to 
explore major fields. 

Polytechnic's freshman year is uniform 
for all engineering majors and very simi
lar for other majors. Thus, students may 
delay their selection of a major until the end 
of the freshman year if they so desire. Such 
students will follow the "Core Curriculum 
for Engineering Majors" during their first 
year. This curriculum is detailed under 
"General University Degree Requirements" 
in Part II of this catalog. 

Students are free to change their major 
at any time, given that their scholastic stand
ing is acceptable to the program into which 
they wish to transfer. Students entering 
Polytechnic with an undeclared major may 
declare any currently offered undergraduate 
major by the end of their first year. It should 
be noted that changes in major may involve 
some loss of credit if done later than the end 
of the first year. Advisers will work with any 
student wishing to change majors to mini
mize the loss of credit and disruption to the 
student's educational program. 

SELECTION OF A 
MINOR 

(UNDERGRADUATE 
STUDENTS) 

A minor is an approved coherent concen
tration of academic study within a single 
discipline. A student may select a minor, 
in a field distinct from or related to his or 
her major, with approval of advisers in 
both the major and minor fields. The name 
of the minor will appear on the student's 
transcript if the approved 15 credits in the 
minor field have been completed with at 
least a 2.0 grade-point average. Some of the 
courses used to satisfy the minor require
ments may be courses that are 
either required or electives in the student's 
major program. The names and associated 
requirements for minors are listed in the sec
tions of this catalog that are devoted to 
related major programs. 
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OUTCOMES ASSESSMENT 
As part of Polytechnic's commitment to 
student academic achievement, effective 
teaching and continuous improvement of 
the institution, Polytechnic conducts out
comes assessment activities. To obtain peri
odic measurements of student perceptions 
and intellectual growth, students will be 
expected to participate in surveys, focus 
groups, interviews and related activities. 
While individual input is collected, the data 
resulting from these assessments will be 
published only in aggregate form. 

DEFINITION OF CREDITS 
AND UNITS 
Undergraduate semester credits are based 
upon the number of 55-minute periods 
scheduled each week during one semester. 
Normally, I credit signifies a minimum of 
either one 55-minute period of classwork, 
or three hours of undergraduate laboratory, 
over a period of 15 weeks. In a few cases, 
more time per credit is given. The final 
examination period is an integral part of the 
semester. 

Graduate studies are expressed in terms 
of units. One 55-minute period of gradu
ate class work for a single semester carries 
1 Ys graduate units. A standard graduate 



course meeting for 2/; 55-minute periods 
per week would be equivalent to 3 units. 
This is the most common format for grad
uate courses. Graduate laboratories involve 
approximately twice this amount of time per 
graduate unit. Courses meeting more or 
less than 2Y- periods each week are assigned 
units in the appropriate proportion. 

CREDITS FOR COURSES 
TAKEN ELSEWHERE 
(TRANSFER CREDITS) 
Residency 
To earn a Polytechnic University degree, 
students must complete a minimum num
ber of credits at Polytechnic University. 
The minimum number of credits which 
must be completed at Polytechnic 
University to satisfy residency require
ments is: 

• Bachelor of Science: 34 credits in 
approved junior and senior subjects 

• Master of Science: 27 units 
• PhD: 30 units including dissertation 
• Graduate Certificate: 12 units 

Undergraduate Students 
Students who have completed some under
graduate courses at other colleges or uni
versities are encouraged to consider 
transferring into Polytechnic programs. 
Polytechnic will award transfer credit for 
appropriate courses satisfactorily com
pleted elsewhere. Students transferring to 
Polytechnic from other universities must 
have transcripts of their courses examined 
by the Office of Admissions and an adviser 
from the student's major department to 
determine the acceptability of individual 
substitutions and general acceptance of 
credits from their former institution(s). 
Much of this can be accomplished during 
the application process if the student's 
records are complete. All evaluations of 
transfer credits must be completed by the 
end of the student's first semester of regis
tration at Polytechnic. 

Transfer credit is not given for any 
course in which a grade less than C has been 
earned. In addition, any student complet
ing a course at Polytechnic for which trans
fer credit has already been given 
automatically forfeits the transfer credit 
for that course. 

The contents and standards of courses 
vary from school to school. Thus, a trans
fer student may find after a semester's 
work at Polytechnic that he or she will 
be better prepared for advanced courses if 
he or she re-enrolls in a course at 
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Polytechnic for which he or she has been 
given transfer credit. A student may be 
required to do this in consultation with his 
or her adviser. In some instances, course 
requirements may be waived for students 
who demonstrate sufficient knowledge of 
a specific course content through either 
written or oral examination given by the 
appropriate academic department. In such 
cases, no credit is awarded, but the student 
will be permitted to submit a more advanced 
course to satisfy degree requirements. 

Grades of courses for which transfer 
credit is given are not included in the com
putation of the student's cumulative or cur
rent semester grade-point average. 

Polytechnic will also grant students 
credit for appropriate Advanced Placement 
courses taken in high school, given accept
able performance on AP examinations. 
Students must request evaluation of AP 
credits no later than the end of their first 
semester of matriculation. Credit may also 
be granted for college preview courses 
taken at Polytechnic or other universities 
while a high-school student, if these courses 
are relevant to the student's degree pro
gram and acceptable grades have been 
achieved. Grades for such courses are also 
not included in the computation of the 
cumulative or current semester grade-point 
averages. 

Transfer Agreements 
To provide students with alternative path
ways to a degree in engineering and to 
facilitate the transfer process, Polytechnic 
University has developed cooperative pro
grams with other liberal arts and two-year 
institutions. Qualified students completing 
pre-engineering programs at these institu
tions are guaranteed admission to 
Polytechnic University. Students interested 
in learning more about the cooperative pro
grams are urged to contact the Office of 
Admissions at Polytechnic. 

Transfer Credits While in Residence 
(Graduate and Undergraduate Students) 
Students enrolled at Polytechnic are 
expected to take all course work at 
Polytechnic University. Exceptions can be 
made in cases where Polytechnic does not 
offer courses of importance to the attain
ment of the student's academic goals. 

To obtain credit/units for courses taken 
elsewhere while enrolled at Polytechnic, 
written permission must be obtained from 
the major academic adviser, the depart
ment head of the course for which transfer 
credit is requested, and the Office of 

Academic Affairs. This must be done 
before registering for the course at another 
institution. Forms for such permission are 
available in the Office of Student Records. 
The following requirements apply: 
• The other institution must be accredited. 
• Grades earned must be C or better for 

undergraduate courses and B or better 
for graduate courses. 

• Pass/Fail courses are not acceptable 
under any conditions. 

• Only credits/units will be granted; grades 
are not included in the computation of 
cumulative or current semester grade
point averages. 

Graduate Students 
A limited number of units, consistent with 
residency requirements, for graduate 
courses completed with honor grades (A or 
B) from accredited institutions may be 
allowed towards meeting the requirements 
forMS, PhD or graduate certificate pro
grams. Courses must be acceptable at the 
transferring institution for similar degree 
programs and must usually have been taken 
after receipt of a bachelor's degree. 
Evaluation of graduate transfer units is 
done by the student's major academic 
department. 

Graduate courses taken at Polytechnic 
while a student is pursuing an undergrad
uate degree may be subsequently applied 
towards a graduate degree, provided that 
they were not submitted in fulfillment of an 
undergraduate degree and a grade of B or 
higher was earned. Such courses are not 
subject to the 9-unit maximum transfer 
limitation for the MS degree and the grades 
are not figured into the cumulative grade
point average. 

CREDIT BY EXAMINATION 
(UNDERGRADUATE 
STUDENTS) 
Undergraduate students with an outstand
ing record or with specialized competence 
may establish a maximum of 18 credits 
toward the baccalaureate degree by pass
ing comprehensive examinations. Each 
department determines the courses in which 
such an examination is available and the 
examination format. Students must obtain 
the approval of the department giving the 
course, the department of major study and 
the Office of Academic Affairs. 

A grade of B+ or better is required to 
achieve credit by examination. Students 
who register for or attend a course at 
Polytechnic may not subsequently take the 
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examination for credit for 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 Office of 
Student Accounts in advance of each exam
ination. The course and credits are posted 
on the permanent record without a grade 
and do not count toward the minimum 
residence requirement 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 their native tongue or 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 is unclear whether a course taken 
outside Polytechnic is suitable for transfer 
credit, a student may qualify for transfer 
credit by passing a validation examination. 

Pern1ission to take such an examina
tion must be recorded in advance on the stu
dent's transfer evaluation form. The format 
of the examination is at the discretion of the 
department giving the course. Scheduling 
of the examination is by mutual agreement, 
but in no event more than one calendar 
year after the student begins study at 
Polytechnic. A grade of C or better is 
required to validate course credits for under
graduate students; B or better is required for 
graduate students. An examination may 
not be taken more than once. A student 
who registers for or attends the course at 
Polytechnic forfeits the right to take a val
idation examination. 

The sum of validation units, special stu
dent units and transfer units is limited to 
a maximum of nine units for the Master of 
Science degree. 

CLASS STANDING FOR 
UNDERGRADUATES 
Students are classified at the end of each 
semester by the Office of Student Records 
on the basis of earned and/or approved 
transfer credits beginning September I, as 
follows: 

Freshman 
Sophomore 
Junior 
Senior 
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1-27 credits 
28-61 credits 
62-94 credits 
~ 95 credits 

MAXIMUM CREDITS 
PERMITTED AND 
REGISTRATION STATUS 

Undergraduates 

Full Time: A student who takes 12 or more 
credits is categorized as full time. The 
maximum course load for full-time under
graduate students is normally 18 credits. 
Students in special situations (such as grad
uating seniors, or students accepted into 
dual major, dual undergraduate degrees or 
BS/MS Accelerated Honors Programs) 
may register for up to 20 credits, with per
mission from the head of their major depart
ment. Students who register for more than 
18.5 credits will be charged the per credit 
rate for additional credits beyond 18.5.* 

Part Time: Students registered for less than 
12 credits per semester (except summer) are 
considered part-time students. Part-time 
students pay tuition at the prevailing per 
credit rate and are not eligible for most 
financial assistance programs. 

Summer and Intersessions: Students may 
register for up to 7 credits during each six
week summer term, and for no more than 
14 credits for the combined 12 week sum
mer term. Six credits for a given summer 
term is considered full-time status, partic
ularly for financial aid purposes. Courses 
taken during intersession are treated as if 
they were taken during the subsequent 
semester or summer session for the pur
poses of student records and credit. 

Graduates 

Full Time: Registration for 9 units or more 
categorizes graduate students as full time. 
Graduate students pay tuition at the per-unit 
rate. 

Part Time: Students registered for less than 
9 units per semester (except summer) are 
considered to be part-time students. Part
time students pay the per unit tuition rate 
and do not qualify for most financial assis
tance programs. 

International students (undergraduate and 
graduate) on F-1 or J-1 visas are required 
to enroll in a full-time program of study 
each semester.* 

*For certain l\pes of attendance and enrollment cer

tifications, some students who are registered for less 

than 12 (undergraduate )I 9 (graduate) credits or units 

may be certified as fUll time; specifically, undergrad

uates who are pursuing Universif\·-authorizedfoll-time, 

fUll-semester Co-op work assignments; and graduate 

students pursuing research projects which their depart· 

ment head certifies in writing to the Registrar as full 

time. Afonn to establish fUll-time equivalency is avail

able from the Office of Student Records. 

FULL-TIME EQUIVALENCY 
FOR INTERNATIONAL 
STUDENTS 
A full course of study for all students con
sists of 12 credits on the undergraduate 
level and 9 credits on the graduate level 
for each fall and spring semester. To main
tain nonimmigrant student status, an inter
national student must be enrolled on a 
full-time basis. A student may take less 
than a full course of study if fewer credits 
are needed during the last semester to grad
uate, or for valid academic and medical 
reasons. All reasons for exceptions must be 
approved in writing by the International 
Student Adviser prior to the last day of 
late registration each semester, so that 
courses can be added to the student's sched
ule if necessary. 

Students in F-1 and J-1 status must also 
obtain written permission from the 
International Student Adviser to withdraw 
from classes, if the withdrawal will result 
in less than a full course load, or to take a 
leave of absence. The process of with
drawing or taking an official leave of 
absence through the Office of the Registrar 
keeps a nonimmigrant student in good 
standing with the University only, but not 
with the United States Immigration and 
Naturalization Service. 

Failure to comply with the full course 
of study rule is a violation of the nonim
migrant student status and makes a stu
dent ineligible for any of the benefits of that 
status including Optional Practical Training. 
According to the INS, lack of compliance 
can also result in deportation. 

POLICIES ON GRADING AND 
GRADES 
Computing the Grade-Point 
Average for Undergraduate 
Students 
The weighted grade-point average of an 
undergraduate student is determined by 
the Office of Student Records on the basis 
of the following numerical values assigned 
to the various letter grades: 



Grade Point Value Description 

A 4.0 Excellent 
A- 3.7 Excellent 
B+ 3.3 Good 
B 3.0 Good 
B- 2.7 Good 
C+ 2.3 Passing 
c 2.0 Passing 
C- 1.7 Deficient, but passing 
D+ 1.3 Deficient, but passing 
D 1.0 Deficient, but passing 
F 0.0 Failing 
s Satisfactory 
u Unsatisfactory 
w Withdrawal 
I Incomplete 
NR Not Received** 
p Passing*** 

** Crude not received by Office of Student Records in time 
to report it. 

***Only used in optional PE courses, SL 101 and SL 102. 

In the computation of the grade-point 
averages, courses graded W, I, S, or U are 
not considered, nor do they count towards 
the computation of total credits passed or 
earned. Grade-point averages are com
puted by multiplying the numerical grade 
in each course by the number of credits for 
each course, adding these products for 
the courses taken and then dividing this 
sum by the total number of credits repre
sented by the courses considered. 

The W and I grades are described in 
greater detail in subsequent sections. 
Grades of S or U are used to indicate 
progress in multisemester research pro
jects or theses, or for noncredit-bearing 
remedial or other courses. Undergraduates 
enrolled in graduate courses may not 
receive plus or minus grades. 

Computing the Grade-Point 
Average for Graduate Students 
For the purposes of computing grade
point averages for graduate students and 
graduate courses, the following schedule 
is used. Note that the range of grades for 
graduate students is limited to A, B, C 
and F. 

Grade Point Value Description 
A 4.0 Excellent 
B 3.0 Good 
C 2.0 Deficient, but Passing 
F 0.0 Failing 
W Withdrawal 
I Incomplete 
AUD Audit 
S Satisfactory 
U Unsatisfactory 
NR Not Received 
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Grades S and U are used to reflect 
progress on continuing research efforts until 
they are completed, at which time the appro
priate letter grade is entered on the transcript. 
Noncredit seminar courses are also graded 
S or U. Grades S, U, I, Wand AUD are not 
included in the computation of the grade
point average, which is computed as indi
cated for undergraduate students. 

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-point 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 available 
to repeat within one year. 

Graduates: The first time a graduate stu
dent 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 included 
in the grade-point average, although degree 
credit is earned only once. 

Course Withdrawal-the W Grade 
Students may withdraw from a course or 
courses without academic penalty through 
the I Oth week of the normal fall 
or spring semester. Approval by the instruc
tor of the course is not required, but the 
withdrawal form must be signed by the 
student's major academic adviser. When 
the duration of the course varies from the 
norm, such as in 6-/9- or 12-week courses, 
withdrawal must be filed before two-thirds 
of the sessions are completed. Withdrawals 
must be filed with the Office of Student 
Records by 5pm of the day indicated in 
the current Schedule of Classes. In the case 
of a two-week course, withdrawal must be 
filed by 5pm of the seventh class day. 
Students who file a course withdrawal form 
with the Office of Student Records by the 
scheduled deadline will automatically 
receive a grade of W. Once entered on the 
student's record, the grade of W may not 
be changed to any other grade. A grade of 
F will be recorded for any student who 
ceases to attend a course without formally 
withdrawing in the required fashion by the 
required deadline. 

Auditing Courses (Graduate Students) 
Graduate students have the option of audit
ing courses instead of receiving units and 
grades for them. Regular tuition is charged, 
and courses are treated as part of a full-time 
load. An AUD notation is made on the stu
dent's 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 sta
tus be changed to credit status once elected. 

Incomplete Grades 
When for valid reasons, such as illness or 
other critical emergency, a student is unable 
to complete the course work at the usual 
time, the instructor may give a grade or 
incomplete, I. The date for completion will 
be inserted next to the I grade on the grade 
sheet and will be communicated directly to 
the student by the instructor when possible. 
Whenever feasible, this date will not extend 
beyond the intersession, in fairness to stu
dents who finish course requirements on 
time and to insure that students complete 
prerequisites necessary for taking advanced 
courses. On no account will this date be later 
than one year after completion of the semes
ter for which the I was awarded. 

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

An I grade lapses into a grade of F if 
the student fails to complete the course 
work within the specified completion date. 
If the student reregisters for a course in 
which an I grade was given, the I grade 
lapses to an F. All I grades must be con
verted prior to graduation. 

Continuation of Studies from MS to PhD 
Students who plan to 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 to the department in which the 
new degree will be pursued. This form is 
available from the Office of the Registrar. 
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ACADEMIC STANDING AND 
PROBATION 
Undergraduate Students 
To remain in good standing, undergraduate 
students must maintain term and cumula
tive grade-point averages of 2.00 or greater. 
In addition, students must successfully com
plete a minimum number of credits for each 
semester of full-time study, excluding sum
mers and mini-sessions. In the case of part
time students, a semester indicates the points 
at which 12 or more credits are undertaken. 
Thus, the first semester of study ends when 
12 credits are accumulated; the second is cal
culated from that time onward until 24 cred
its are accumulated. According to these 
semester equivalents, grade-point require
ments for part-time students follow those for 
full-time students. 

The minimum number of cumulative 
credits to be achieved by the close of each 
semester of full-time study appears below 
in Table I: 

Table 1: Minimum Credits to Be 
Earned vs. Semester of Full-Time 
Study 

SEMESTER 

I 
II 
III 
IV 
v 
VI 
VII 
VIII 
IX 
X 

Minimum Credits 
Successfully Completed 

6 
15 
27 
40 
54 
68 
83 
9X 
113 
128 

In calculating the number of successfully 
completed credits: 

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

2. Credits bearing the grade F and 
repeated within one academic year will 
be recalculated using the second grade 
earned, thus entering into the number of 
credits successfully completed (a<>suming 
that the second grade is not also F) dur
ing the semester in which it is repeated. 

3. Credits with the grade of I will be 
counted toward enrollment for one year. 
At the end of that time, any grade of I 
that has not been changed by the instruc
tor on record will automatically lapse to 
a grade ofF. 

4. Credits assigned a grade of W do not 
appear in the calculation of credits under
taken, earned or successfully completed. 
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5. Transfer students will enter the stan
dard as calculated from the point at 
which transfer credits place them. 
A second requisite for enrollment is the 

maintenance of a grade-point average of 
2.00 or above, or performance approaching 
2.00 in a steady and realistic fashion. Table 
2 contains the absolute minimum cumula
tive grade-point average to be achieved by 
the close of each semester of full-time or 
full-time equivalent enrollment. 

Table 2: Minimum Required 
Cumulative Grade-Point Average by 
Semester of Full-Time Study 

SEMESTER 

I 
II 
III 
IV 
v 
VI 
VII 
VIII 
IX 
X 

Minimum 
Cumulative GPA 

1.30 
1.40 
!.50 
1.67 
1.78 
1.88 
1.95 
2.00 
2.00 
2.00 

The Office of Academic Affairs pro
vides regular academic monitoring of all 
undergraduate students to review each stu
dent's academic record after each semester 
and inform the student's academic adviser 
or other representatives from the student's 
major department of the results of that 
review. Students who are identified as being 
in academic difficulty may not reg
ister for more than 13 credits per semester 
unless otherwise approved by their adviser. 
Students in academic difficulty will be 
placed on academic probation following the 
steps and actions described below. 

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 available to 
them, encouraging them to take whatever 
measures are necessary to maintain good 
standing and inviting them to meet with 
their academic adviser. 

Academic Probation: Students are placed 
on "academic probation" when their semes
ter and/or cumulative grade-point aver
ages fall below 2.00, but remain above the 
minimum standards of Table 2, or when 
their number of successfully completed 
credits falls below the minimum standards 
of Table I. Students falling into this cate-

gory are notified by letter and are directed 
to meet with their advisers. 
All first-year, first-time probationary stu
dents are required to enroll in and attend the 
Academic Skills Seminar (SL 102). The 
seminar consists of eight one-hour ses
sions, which meet once per week, and is 
taken on a pass/fail basis. The purpose of 
this seminar is to help students develop 
and enhance an awareness of their indi
vidual learning styles, study skills and time 
management techniques so they may 
become more successful students and return 
to good academic standing. Topics include 
establishing a mindset for success, career 
opportunities, setting goals, time manage
ment, overcoming procrastination, study 
skills, test-taking strategies and honest 
self-assessment. The seminar is structured 
in small, interactive group sessions de
signed to support students as they develop 
strategies for academic success. 

Final Probation: Students whose acade
mic records indicate an unacceptable level 
of academic progress may be placed on 
"final probation." Notified by letter of their 
standing, these students are required to 
meet with their adviser to determine a pro
gram of study geared towards improving 
their performance. Failure to improve their 
performance will result in disqualification. 
Students on final probation may not regis
ter before completing current courses. 

Disqualification: The Committee of 
Standing, comprising the Office of 
Academic Affairs and a representative of 
the student's major department, shall jointly 
disqualify from the University any student 
whose cumulative average or number of 
credits successfully completed falls below 
the appropriate minima shown in Tables l 
and 2. A disqualified student may not 
apply for readmission for at least one year. 

Additionally, a major department may 
disqualify a student at or above the minima 
listed if it is indicated that continuation 
will not lead to a successful completion of 
degree requirements. Unless accepted into 
another department, a student so disquali
fied will not be permitted to reapply to the 
University for at least one academic year. 

Extenuating circumstances, such as seri
ous medical problems (physical or psy
chological), must be documented and can 
lead to the waiver of these criteria for one 
semester. Performance in the subsequent 
semester must meet minimum standards. 
Such arrangements must be made in con
cert with the head of the major department 
and the Office of Student Development. 



Dean's List: Undergraduate students 
who perform at a level of demonstrated 
excellence are recognized by placement 
on the Dean's List. Undergraduate students 
who achieve a semester grade-point aver
age of 3.40 or better, with no grades ofF, 
I or U for the semester, and are otherwise 
in good academic standing, are commended 
by the Office of Academic Affairs and 
placed on the Dean's List. This list is posted 
following the fall and spring semesters for 
full-time students and following the spring 
semester for part-time students. Only those 
who complete 12 or more credits during the 
fall or spring semester (or fall and spring 
semesters combined for part-time students) 
are eligible. Students who include project 
courses in their 12 or more credit programs 
are also eligible, provided that these courses 
represent no more than one-half of the 
credit load for a given period and all of the 
aforementioned requirements are met. 
Noncredit courses HU 008 or HU 009 may 
count toward the 12-credit requirement as 
three credits. The Dean's List notation 
appears on the student's permanent record. 
Students who convert a grade of I to a reg
ular letter grade or receive a change of 
grade after a given semester that would 
then qualify them for the Dean's List may 
retroactively receive Dean's List honors by 
bringing the change to the attention of the 
Office of Academic Affairs. 

Graduate Students 
A graduate student is expected to progress 
in the studies pursued and to maintain a B 
(3.0) average. Failure to do so may result 
in being placed on "academic probation" 
or "disqualified" based upon the guide
lines set in the Graduate Academic Standing 
Table (see below). There is a written pol
icy on graduate probation and disqualifi
cation available from the Office of 
Academic Affairs. 

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

After"N" Credits Matriculated or Visiting Status 
Taken at Transfer Credits 
Polytechnic none 3 6 9 or more 

N= 6 2.00 2.00 2.50 2.50 
12 2.50 2.50 2.50 2.50 
18 2.50 2.50 2.66 2.66 
24 2.75 2.75 2.87 2.87 
30 2.90 2.90 3.00 3.00 

N::,36. GPA::,3.00 required (check every 6 credits) 

ACADEMIC PROGRAMS AND POLICIES 

Notes: 

1. Students with GPA below the entries in 
above table are disqualified and cannot 
be readmitted; 

2. Students with GPA equal to or above the 
entries in the above table, but less than 
3.00, are notified that they are on 
"Graduate Probation" and informed that 
they will be disqualified if they fall 
below the entries in the above table; 

3. Students admitted and taking courses 
prior to the fall 1999 semester will 
receive a warning; but if such students 
do not meet the schedule shown in the 
table or attain a GPA>3.0 for all courses 
taken in fall 1999, they may be dis
qualified for further study at the end of 
the fall 1999 semester; 

4. The entries are credits taken, not cred
its earned. Courses with W grades are 
excluded from the computation, as are 
project/thesis grades when assigned an 
S orU. 

At the end of the spring semester grades, 
graduate students whose cumulative grade
point average is below 3.0 will be notified 
that they are on academic probation or dis
qualified. Copies of probation/disqualifi
cation notices will go to each department, 
where the accuracy of grade-point aver
age determinations will be checked. 
Students with GPAs lower than 3.0 will 
be notified in August by the Office of 
Academic Affairs. 

A major department may request that a 
graduate student be placed on academic 
probation at any time that it finds a stu
dent falling below a 3.0 cumulative 
GPA. The request must be signed by the 
department head and sent to the Office of 
Academic Affairs. 

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 Office 
of Academic Affairs. When a student is 
permitted to register, the department will 
provide the student with a written statement 
of the academic performance required for 
the next academic year or semester to retain 
permission to register in future semesters. 
The statement will be kept on file in both 
the Office of Academic Affairs and the 
major department office. A student may be 
denied permission to register by the acad
emic department or the Office of Academic 
Affairs at any time while on academic pro
bation. Students are cautioned that failure 
to maintain a 3.0 cumulative GPA may 

result in loss of regular status and/or in 
refusal of permission to register. 

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

WITHDRAWAL FROM THE 
UNIVERSITY - ""---~--------" --- --

Voluntary 
Students who withdraw completely, prior 
to the deadline in the schedule of courses, 
during a semester in which they are regis
tered must notify the Office of Academic 
Affairs. No withdrawal is official unless a 
written form is approved and submitted to 
the Office of Student Records. Mere 
absence from courses does not constitute 
official withdrawal, but will lead to grades 
ofF recorded for courses not completed. To 
receive grades of W for the semester, the 
withdrawal must be completed by the with
drawal deadline indicated in the Schedule 
of Classes. 

Involuntary 
Polytechnic University is concerned about 
the health, safety, and well-being of its stu
dents. Therefore, a student who is judged 
to be a threat to himself or herself, or to oth
ers, may be involuntarily withdrawn from 
Polytechnic. The University seeks, when
ever possible, for such a student to be 
allowed to continue as an active student if 
he or she agrees to involve himself or her
self in appropriate care from a 
professional. Full details concerning this 
policy are available from the Office of 
Student Development. 

LEAVESOFABSENCEAND 
READMISSION 
Automatic Withdrawal -jr' 
Students who have not formally filed 
a leave of absence and who do not register 
for two consecutive semesters or two con
secutive semesters beyond the authorized 
leave will be automatically withdrawn. 
Students placed in this category must apply 
for readmission. If readmission is granted, 
students will be governed by the catalog and 
rules in effect at the time of readmission. 

Undergraduate Students 
An undergraduate student wishing a leave 
of absence must obtain permission from the 
Office of Academic Affairs. A student 
desiring to re-enter after a period of absence 
of one year or more must submit a request 
for readmittance by filing an application for 
readmission with the Office of Admissions. 
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ACADEMIC PROGRAMS AND POLICIES 

Graduate Students 
Full-time or part-time students who desire 
to interrupt their studies may request a 
leave of absence for a specified period of 
time, usually not exceeding one year. Such 
requests, when approved by the Office of 
Academic Affairs, will constitute assur
ance of readmission to the degree program 
from which the leave was taken. If the 
period of absence exceeds the approved 
leave of absence, the student must apply for 
readmission. 

Only if a part-time or full-time 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 from the Office of 
Academic Affairs. 

Once a PhD student has begun the dis
sertation, registration must be continuous, 
and a leave of absence is required for semes
ters in which the student will not be regis
tering for dissertation units. Students failing 
to obtain a leave of absence who subse
quently wish to be readmitted may be 
required to register retroactively for those 
semesters not 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 Amendment), grants to students 
certain rights, privileges and protections 
relative to individually identifiable student 
education records which are maintained 
by the University. Specifically, these include 
the right to: 
• inspect and review the student's educa

tion records; 
• request the amendment of such records 

to ensure that they are not inaccurate, 
misleading, or otherwise in violation of 
the student's privacy or other rights; 
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• consent to disclosure of personally iden
tifiable information contained in the 
student's education records, except to the 
extent that Polytechnic's disclosure pol
icy and directory information permits; 

• obtain a copy of the Polytechnic's pol
icy on meeting the requirements of 
FERPA, which is made available 
through the Student Records Office on 
each campus; and 

• file with the U.S. Department of 
Education a complaint concerning 
alleged failure by the University to com
ply with FERPA. 

FERPA permits the release of directory 
information to third parties outside the 
Polytechnic without written consent, pro
vided students have been given the oppor
tunity to withhold such disclosure. 

Polytechnic reserves the right to dis
close the following 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 officially 
recognized activities and sports, 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, 
(9) home and local addresses and telephone 
numbers and (10) any other similar infor
mation (e.g., the title of the student's MS 
project or doctoral dissertation, distin
guished academic performance). Currently 
registered students who wish to 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 Student 
Records. 

TRANSCRIPTS 
The issuance of transcripts and generally 
the release of any information about a stu
dent 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 written request or 
upon the submission of a signed release 
from the student. Official transcripts will be 
sent directly to a school or other properly 
authorized parties. In no case can a 
student receive an official copy of his or her 
own transcript, unless specifically autho
rized by the Registrar. Such exceptions 
are strictly monitored and are rarely given. 
Unofficial transcripts are available to any 
student upon written request. The first 
transcript will be issued without charge. 
There is a fee for each subsequent transcript 
issued. 

Polytechnic reserves the right to with
hold the issuance of a transcript due to the 
student's failure to meet financial indebt
edness to Polytechnic. 

Upon graduation, a student's transcript 
should be reviewed carefully and any errors 
immediately reported to the Office of 
Student Records before the record is sealed. 

INTELLECTUAL PROPERTY 
The University has a written policy on 
intellectual property, available in the Office 
of Academic Affairs, which governs faculty 
and student project work, in terms of rights, 
benefits and releases. 



CAMPUS LIF'E AND SUPPORTING SERVICES 

DEPARTMENT OF 
STUDENT 
DEVELOPMENT 

The Department of Student Development 
is concerned with the holistic education 
and development of all Polytechnic stu
dents, both inside 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 Development seeks 
to assist students in achieving success and 
enrichment in their endeavors at 
Polytechnic. Students needing assistance in 
resolving difficulties are encouraged to 
speak with a Student Development staff 
member. Some ofthe areas handled by this 
office include: 

• Freshman programs, such as the New 
Student Overnight and the freshman 
seminar (SL 1 01) 

• Student activities 
• Residence life and housing 
• Student leadership development 
• Counseling, advising and student 

advocacy 
• Health insurance coordination 
• Disciplinary policy administration 
• Services for students with disabilities 

OFFICE OF SPECIAL 
SERVICES 

Addressing the counseling and tutoring 
needs of the Polytechnic student is the pri
mary goal of the Office of Special Services. 
The Office of Special Services is, in part, 
a TRIO program funded by the United 
States Department of Education. Therefore, 
some students requesting assistance must 
first meet eligibility guidelines. All tutor
ial, educational and support services are pro
vided free of charge. 

To enable the Polytechnic students to 
maximize their potential, the Office of 
Special Services offers a variety of coun
seling services. Interested students may 
take advantage of individualized study 
skills advisement or workshops dealing 
with note taking, time management and 
test taking. These academically related 
skills assist students in successfully mas
tering the technical curriculum at 
Polytechnic. The Office of Special Services 
also provides personal counseling and 
career guidance. On-site visits and tours are 
arranged to help students explore the var
ious opportunities available to them when 
they leave school. 

An individualized tutoring program is 
available to students who meet TRIO 
requirements. The Office of Special 
Services staff will assign tutors to meet 
with students one-on-one for the entire 
semester. Qualified upperclassmen serve 
as physics, calculus, chemistry and sci
ence tutors. 

THE LEARNING 
CENTER 

The Learning Center offers assistance to all 
students who are having difficulty in the 
freshman and sophomore level courses in 
chemistry, physics, calculus and computer 
science. The Learning Center provides 
drop-in tutoring to all Polytechnic students. 
Since there is no long-term commitment 
with drop-in tutoring, students may come 
in when they wish for as long as is needed 
and have their immediate needs addressed. 
A staff of upperclassmen will assist the 
students who have specific problems with 
their studies. All of the services offered by 
the Learning Center are free. 

OFFICE OF CAREER 
SERVICES AND COOP
ERATIVE EDUCATION 

The Office of Career Services and 
Cooperative Education is available to assist 
students in meeting their varied career 
needs. Polytechnic students are encour
aged to begin taking an early and active role 
in planning for their career development. 
For this reason, the goals of the Office of 
Career Services are to assist students in: 

• becoming better informed of their career 
options 

• identifying and pursuing their abilities 
and interests 

• providing experiences and services 
which will allow students the opportu
nity to apply their skills and academic 
background in paid and nonpaid work 
assignments 

• deciding whether to pursue graduate 
study or full-time employment 

• making a successful transition from the 
academic setting to the business, gov
ernment and industrial sectors 

Students at every academic level are 
encouraged to speak with professional staff 
concerning both their career development 
and job placement needs. Ongoing devel
opmental career services include career 
fairs; career exploration workshops and 
seminars; and individualized counseling 
concerning job skills (resume writing, job 
search and interviewing techniques) and 
career decision making. 

Job placement services help students 
gain valuable work experience in both 
engineering and non-engineering positions. 
Full-time and part-time job banks, sum
mer job assistance and our extensive recruit
ing program meet the needs of job-seeking 
students. The demand for Polytechnic grad
uates is great, a~ evidenced by the more than 
200 companies that recruit on campus each 
year. These companies conduct more than 
1,500 interviews yearly, resulting in 
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employment for many of our graduates. 
During 1998, the placement rate for 
Polytechnic BS graduates was 93.7%. 

Alumni are welcome to use the resources 
of the office when planning or making 
career or job changes. In addition to the 
corporate library, job bank and other 
reference periodicals and literature, indi
vidualized counseling is available on a 
limited basis. 

COOPERATIVE 
EDUCATION 

Beginning in the sophomore year, students 
may participate in the Cooperative 
Education Program. Students, whose aca
demic programs permit, may take a semes
ter off from classes and work full-time with 
a Co-op employer. Students may also apply 
for part-time positions with local employ
ers. Co-op gives students the advantage of 
gaining needed job experience before grad
uation while exploring their career goals. 
This experience contributes to a student's 
ability to make career decisions, motivates 
academic performance and provides a com
petitive advantage in the workplace. Please 
see "Cooperative Education Program" in 
this catalog for more details. 

EXECUTIVE 
SCHOLARS PROGRAM 

The Executive Scholars Program is a four
year developmental program designed for 
entering freshmen who have the leader
ship and academic potential to pursue top
level management positions in business, 
government and other nonprofit organiza
tions. This program is designed to promote 
academic excellence and valuable work 
experience. 

Executive scholars are required to par
ticipate in activities that will nurture their 
leadership potential, guide them in their 
career decisions and support their success 
in academic studies. A cooperative educa
tion experience is an integral component of 
the program. 

The University is confident that a student 
who successfully completes the Executive 
Scholars Program and graduates with a 3.0 
GPA will obtain one or more job offers 
related to their major. If an offer of employ
ment is not received within six months of 
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graduation, the executive scholar will 
receive tuition remission for 15 graduate 
credits at the University, assuming that all 
admission criteria have been met. 

COUNSELING 
SERVICES 

At times, students can find themselves 
dealing with a range of situational or per
sonal roadblocks which may interfere with 
their ability to succeed academically. The 
University is committed to assisting students 
in addressing these concerns. Free, confi
dential counseling is available on-site 
through the Office of Special Services. 
Typical areas of concern include study 
habits, adjustment problems, stress man
agement, relationship difficulties and 
depression. 

If deemed necessary, referrals to off
site services are made. Fees are charged by 
these external organizations, with many 
agencies offering sliding-scale rates to 
match the student's ability to pay. In addi
tion, many agencies will accept payments 
from insurance carriers if the student's 
policy covers counseling and evaluation 
services. Students seeking an off-campus 
referral can receive assistance from the 
Office of Special Services. 

NEW STUDENT 
ORIENTATION 

Polytechnic seeks to ease the new stu
dent's transition to his or her new environ
ment with a variety of programs designed 
to orient and welcome new students every 
semester. These programs include an 
overnight orientation program in the fall, 
on-campus new student orientation days in 
the fall and spring semesters, programs for 
parents of freshmen and other social 
activities in addition to the Freshman 
Seminar-SL 101 (see following section). 

We encourage every new student to 
attend all orientation events. These pro
grams provide a vital link for securing a 
strong relationship with the Polytechnic 
community. For example, in August of 
every year the New Student Overnight, 
which takes place at an off-campus facil
ity, brings together Polytechnic faculty, 
administrators, staff, alumni, upperclass 
students and new students. This unique 

interaction allows new students to become 
familiar with faces in the Polytechnic com
munity before they begin classes. The event 
is offered at no additional cost and is open 
to both undergraduate transfer students and 
freshmen. 

FRESHMAN SEMINAR 
(SL 101) 

SL 101 * is required for all entering first
year college students with fewer than six 
transfer credits. It is an extended orienta
tion to the academic and social challenges 
of higher education and a preparation for 
the critical choices and decisions college 
students must make. 

SL 101 is designed to introduce fresh
man students to Polytechnic University 
and to support their efforts to achieve suc
cess in this environment. New academic 
challenges and responsibilities, new people 
and situations, new time demands and com
mitments are among the factors in the tran
sition to college. This seminar provides 
students with opportunities to develop new 
skills and resources which may enhance 
their chances for success. SL 101 's educa
tional experience incorporates the richness 
of resources from both inside and outside 
the Polytechnic community. The seminar 
consists of a variety of guest lecturers, 
small group workshops, presentations and 
sessions reserved for small group discus
sion on topics of particular interest to each 
group. This diversified experience sets the 
stage for each new freshman at Polytechnic 
to explore why he or she has chosen 
Polytechnic 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 taking, effective reading) 
Time management and goal setting 

• University resources and support 
services 

• Campus involvement and student 
activities 

• Effective library research skills 
• Career awareness 
• Effective communication techniques 
• Health and wellness (including stress 

management and alcohol and drug 
issues) 

*SL 101 is a zero-credit course that counts toward 
bachelor's degree requirements. 



OFFICE OF 
ACADEMIC AFFAIRS 

The Office of Academic Affairs directs the 
review of students' progress each semes
ter to determine academic standing. 
Decisions regarding the Dean's List and 
probation are made and notifications are 
sent to the students and their respective 
academic departments. Students are 
directed to meet regularly with their advis
ers to discuss academic progress and 
address questions concerning their acade
mic standing. Students who are undecided 
about a major are advised by the Office of 
Academic Affairs until such time they 
declare a major. 

UNDERGRADUATE 
ADVISERS 

Undergraduate students are a~signed advis
ers in their respective major departments. 
Undecided or undeclared majors are 
advised by the Office of Academic Affairs. 
These departmental advisers are available 
for individual appointments to discuss aca
demic and related matters. A student's 
adviser must sign all registration, program 
adjustment and course withdrawal forms. 

GRADUATE ADVISERS 

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

INTERNATIONAL 
STUDENTS 

All international students and scholars 
are required to contact the international 
student adviser in the Office of Admissions 
immediately upon arrival. Students must 
bring their immigration documents and 
passports with them for their check in. 

CAMPUS LIFE AND SUPPORTING SERVICES 

Polytechnic University has enrolled 
international students in both graduate and 
undergraduate studies for many years. 
Students holding visas make up nearly 
15% ofthe Polytechnic population and are 
an integral part of the University. Faculty 
and administrators are sensitive to the needs 
of international students and strive to meet 
them. Services for international students 
are coordinated by the international stu
dent adviser, who is primarily located on 
the Brooklyn campus. International stu
dents on the Long Island and Westchester 
campus may contact the adviser by tele
phone or go to the Office of Admissions on 
the Brooklyn or Long Island campus for 
assistance. 

Information regarding immigration com
pliance, housing, health insurance, special 
events and referrals is available through the 
International Student Office. For further 
information, consult those sections dealing 
with graduate and undergraduate admis
sions. 

STUDENTS WITH 
DISABILITIES 

Polytechnic University fully supports 
Section 504 of the Rehabilitation Act of 
1973 and the Americans with Disabilities 
Act. In this regard, it makes every effort to 
provide full and barrier-free program acces
sibility. Likewise, the University does not 
discriminate in its admissions practices 
and bases acceptance decisions primarily 
on academic records. 

Polytechnic is committed to assisting 
students with disabilities in developing the 
personal, as well as academic, skills nec
essary to fully participate in student pro
grams. To that end, services are provided 
to students with disabilities based on their 
individual needs. The University is partic
ularly interested in working with these stu
dents so they may become effective 
self-advocators. 

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

Although not every student with a dis
ability requires services, registering with the 
Department of Student Development is 
advised. 

REQUIRED 
IMMUNIZATION 

New York State law requires students to 
show proof of immunity to measles, mumps 
and rubella. Polytechnic will comply fully 
with the provisions of this law. The law 
applies to all students (graduate and under
graduate) born on or after January I, 1957. 

Immunization status will be checked as 
part of the registration process. Students 
who are not in compliance with the law (I) 
will be barred from attending class (and 
will not be entitled to any tuition refund); 
(2) will not receive grades; and (3) will be 
denied further registration. 

For forms or information on this require
ment, or to submit the required proof, please 
contact the Department of Student 
Development in Brooklyn or Farmingdale, 
or the Administration Office in Westchester. 

ALCOHOL AND 
DRUGS 

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

Students may not possess, consume or 
distribute alcohol on University premises 
or at University-sponsored activities. 
Exceptions apply to the following circum
stances: consumption or possession by stu
dents over the age of 21 in their residence 
hall rooms, unless prohibited by residence 
hall policy; consumption by students over 
the age of 21 at a University-sponsored 
activity where express permission to serve 
alcohol has been obtained from the Director 
of Student Development. 

All student organizations or groups 
wishing to hold events where alcohol is 
served must obtain the permission of the 
Director of Student Development or 
designee, who will be solely responsible for 
making that decision and applying condi
tions and obligations to that permission. 
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ACCIDENT AND 
SICKNESS INSURANCE 

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

Information on the Polytechnic acci
dent insurance (free for all full-time stu
dents) and sickness insurance (additional 
fee) policies is sent annually to full-time stu
dents. If you do not receive these materi
als, or need further information, contact 
the Department of Student Development. 
Spouses and dependents of full-time stu
dents are eligible for insurance coverage. 

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

GUIDELINES ON 
STUDENT RELIGIOUS 
OBSERVANCES 

The faculty of the University has adopted 
the following guidelines on student reli
gious observances, as recommended by 
the Commission on Independent Colleges 
and Universities. The intent of these guide
lines is to encourage independent colleges 
and universities to reasonably accommodate 
individual students' religious obligations 
and practices without penalty. 

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

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

• The University requires students to 
notify the instructor in writing, no later 
than the fifteenth day after the first day 
of the semester, of each class sched
uled for a day on which the student will 
be absent because of his or her religious 
obligations and practices. 

• In effecting these provisions, the 
University's administration and faculty 
agree to exercise the fullest measure of 
good faith and agree that no adverse or 
prejudicial effects 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 is 
designed to collect data for a group or 
cohort of first-time, full-time freshmen 
(never attended college before) who enter 
Polytechnic. The data measure retention 
patterns and indicate the amount of time 
needed to complete undergraduate degrees 
at Polytechnic. 

For the 1998 cohort study of first-time, 
full-time students, the fall 1994 entering 
class had a four-year graduation rate of 39 
percent, while 45.2 percent of the entering 
class of fall 1993 graduated within five 
years and 4 7.8 percent of the entering class 
of fall 1992 graduated within six years. 

II ATHLETICS 
II 

For information on intercollegiate and 
intramural athletics, please refer to the sec
tion titled "Physical Education and 
Athletics," featured toward the end of this 
catalog. 

Recreational activities are offered at the 
gymnasium located on the Long Island 
campus, and at the Wunsch Student Center 

and Rogers Hall lower level on the Brooklyn 
campus (specified hours only). Contact the 
Department of Physical Education and 
Athletics for more information. 

COCURRICULAR 
STUDENT ACTIVITIES 

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

ORGANIZATIONS AND 
ASSOCIATIONS 
There are more than 50 student organiza
tions, honors societies and fraternities on 
the Brooklyn and/or Long Island campuses. 
Each group is responsible for fulfilling the 
purposes of the organization 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 stu
dent governing bodies on the Brooklyn and 
Long Island campuses-the Student 
Council (Brooklyn) and the Student 
Government Organization (Long Island). 
Student government officers are under
graduate students elected by their peers. 

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



Professional and Departmental Societies 
American Institute of Aeronautics and 

Astronautics 
American Institute of Chemical Engineers 
American Society of Civil Engineers 
American Society of Mechanical Engineers 
Association of Computing Machinery 
Institute of Electrical and Electronics 

Engineers 
National Society of Black Engineers 
National Society of Professional Engineers 
Society of Automotive Engineers 
Society of Hispanic Professional Engineers 
Society for Human Resource Management 
Society of Physics Students 
Society of Women Engineers 

HONOR SOCIETIES 
On the basis of their superior academic 
record and cocurricular 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 professional and tech
nical societies, these honorary fraternities 
encourage and recognize outstanding schol
arship and leadership. 

Honor Societies 
Chi Epsilon, civil engineering 
Eta Kappa Nu, electrical engineering 
Omega Chi Epsilon, chemical engineering 
Pi Mu Epsilon, mathematics 
Pi Tau Sigma, mechanical engineering 
Sigma Gamma Tau, aerospace engineering 
Sigma Xi, research 
Tau Beta Pi, engineering 
Upsilon Pi Epsilon, computing sciences 

FRATERNITIES AND 
SORORITIES 
Polytechnic has four social and service fra
ternities and one social sorority. One of 
them owns property in the Brooklyn area 
and offers live-in accommodations. The 
fraternities and sorority hold an impres
sive array of social functions for their own 
members and provide service to the 
University community. They coordinate 
blood donation drives, annual charity dri
ves, athletic tournaments, parties and more. 
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Fraternities 
Alpha Phi Omega (service) 
Lambda Chi Alpha (social) 
Omega Phi Alpha (social) 
Tau Delta Phi (social) 

Sorority 
Sigma Phi Lambda (social) 

SOCIAL, CULTURAL, 
REUGIOUS, 
MEDIA AND OTHER 
ORGANIZATIONS 
There are student organizations at 
Polytechnic to suit almost every interest, 
whether social, intellectual, religious, musi
cal, cultural or athletic. Many of the orga
nizations have a long and distinguished 
history. 

Social, Cultural, Religious and Other 
Organizations 
Art Club 
Asian Student Association 
Association of Latin American Students 
Association of Russian Students 
Biomedical Engineering Society 
Chess Club 
Chinese Student Society 
Chinese Students and Scholars Association 
Construction Management Association 
Demokritos (Greek Club) 
Financial Engineering Association 
Graduate Chinese Student Association 
Haitian Student Association 
Hong Kong Student Association 
Indian Pakistani Organization 
Jewish Student Union 
Korean Student Association 
Malaysian Student Association 
Media Arts Club 
Muslim Student Association 
Polytechnic Animation Club 
Polytechnic Electronics & Robotics Club 
Polytechnic Engineering Society 
Polytechnic Garners Association 
Polytechnic Intervarsity Christian 

Fellowship 
Polytechnic Italian Cultural Club 
Polytechnic University Radio 
Programming Advisory Board 
Resident Hall Association 
Society of Human Resource Management 
South Asian Student Association 
Vietnamese Student Association 
Weightlifting Club 

PUBLICATIONS 
Counterweight 
(Brooklyn campus literary magazine) 
The Fusion 
(Long Island campus newspaper) 
Innovations 
(Long Island campus yearbook) 
Polywog 
(Brooklyn campus yearbook) 
Reporter 
(Brooklyn campus newspaper) 

RESIDENTIAL LIFE 
AND CAMPUS 
HOUSING 

A residential life program is an integral 
part of college life and can greatly enhance 
your college experience. Resident students 
become members of a supportive peer com
munity in an academic environment which 
offers the opportunity to more fully develop 
academically and socially. The residential 
life experience helps students to develop 
personal responsibility as it supports them 
in meeting their academic goals. 
Polytechnic is committed to providing safe 
and affordable housing for students who are 
interested in a residential life experience. 

Campus housing is available for matric
ulated, full-time, undergraduate and grad
uate students. It is not appropriate for 
married students seeking housing for their 
families. Inquiries about campus housing 
should be made to the Office of Student 
Development on the appropriate campus. 
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CAMPUS LIFE AND SUPPORTING SERVICES 

CAMPUS HOUSING AT THE 
LONG ISLAND CAMPUS 
There are three residence halls on the Long 
Island campus, accommodating approxi
mately 145 students. West Hall primarily 
houses freshmen, in two distinct areas (by 
gender), with two persons per room. East 
Hall houses others in suites accommodat
ing 4-5 persons. 

All residence halls have laundry facili
ties and a common area. Students partici
pate in a meal plan; small refrigerators for 
convenience items are allowed in each 
room; the common area has a microwave. 
The cafeteria is in the main building. 

All residence halls have in each room or 
suite cable TV, campus phones and fiber 
optic connections to the computer network, 
with basic service provided at no addi
tional cost. 

CAMPUS HOUSING SERVICE 
AT THE BROOKLYN CAMPUS 
At the Brooklyn campus, housing is offered 
to students in cooperation with the Richard 
L. Conolly Residence Hall at Long Island 
University. This facility has trained pro
fessional and student staff, who work and 
live in the residence hails. In addition to pro
viding 24-hour security, both residence 
halls are well maintained. 
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Richard L. Conolly Hall is just five 
blocks, and a 10-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 standard 12' 
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 bathroom and 
shower facilities are located on each floor. 
Where floors are coed, sepa
rate facilities are provided. The meal plan 
is mandatory. Other facilities within the 
residence hall include a personal computer 
laboratory equipped with IBM personal 
computers and a multipurpose game room 
with pool table, vending machines and 
television. Dining room and coin-operated 
laundry facilities are conveniently located 
on the premises. 

CAMPUS HOUSING 
REQUIREMENTS 
All resident students are required to have 
a Health Examination Form completed by 
their physician certifying their good health. 
Additionally, resident students must have 
medical insurance coverage. 

OFF-CAMPUS HOUSING 
OPPORTUNITIES 
Students interested in off-campus housing 
may take advantage of announcements 
made available through the off-campus 
housing postings on bulletin boards at each 
campus. An off-campus housing fact sheet 
is available for the Brooklyn campus. 

UNIVERSITY CODE 
OF CONDUCT 

The University Code of Conduct is dis
tributed regularly to all students by the 
Department of Student Development. This 
document gives notice of prohibited behav
ior and outlines the procedures to be 
followed in the event of a breach of this 
code. This document is dedicated to the pro
tection and promotion of the academic 
enterprise. 



The course of studies at Polytechnic is aca
demically rigorous and intellectually chal
lenging; therefore, admission to Polytechnic 
is highly competitive. Candidates for admis
sion to graduate programs are evaluated 
by the department to which they apply. 
Students seeking admission to the under
graduate programs are evaluated by the 
professional staff of the Office of 
Admissions according to criteria estab
lished in concert with the University's 
Undergraduate Enrollment Council. 

II 
GRADUATE 

II 
To be eligible for admission as a graduate 
student, an applicant must first hold a bach
elor's degree from an institution accept
able to Polytechnic. Attention will be given 
to listings by the Accreditation Board for 
Engineering and Technology, the American 
Chemical Society, the Computer Science 
Accreditation Board and the various 
regional accrediting associations. An appli
cant applying to a graduate program in an 
area of study different from the under
graduate field in which a bachelor's degree 
or its international equivalent was earned 
must anticipate the need to take additional 
courses for which graduate credit may not 
be given. (See "Conditional Status.") 

The previous program of study must be 
acceptable, in quality and quantity, to 
Polytechnic. Reprints of published articles, 
copies of scientific patents, photostats of 
professional reports and other evidence of 
superior attainment and aptitude for grad
uate study and research are welcomed. 

Graduate admission information can be 
obtained from the Office of Graduate 
Admissions, Polytechnic University, Six 
MetroTech Center, Brooklyn, New York 
11201, 718/260-3200 or e-mail: 
admitme@poly.edu. 

ADMISSIONS PROCEDURES 
In addition to the application form and fee, 
an applicant must have transcripts of any 
previous undergraduate (and graduate) 
records sent directly to the Office of 
Graduate Admissions. An application 
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should be supported by letters of recom
mendation from persons qualified to com
ment on the applicant's aptitude for graduate 
study and research, and standardized admis
sion test results where required. Action on 
an application will be taken as soon as pos
sible after all supporting documents have 
been received. 

EXAMINATIONS 
The Graduate Record Examination (ORE) 
or Graduate Management Admission Test 
(GMAT) is required for admission to some 
graduate programs. Consult the depart
mental section of this catalog for specific 
requirements about the degree program to 
which you are applying. 

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

INTERNATIONAL 
APPLICANTS 
An international student must complete an 
application for admission by May 1 (fall 
admission), October 15 (spring admission) 
or March 1 (summer admission) to be 
reviewed for the term requested. Late appli
cations or an incomplete file will delay 
review and perhaps entrance by at least 
one term. 

The Test of English as a Foreign 
Language (TOEFL), administered by the 
Educational Testing Service, is required of 
all international applicants who have earned 
a bachelor's degree from an institution in a 
non-English speaking country and/or speak 
English as a second language. The Test of 
Spoken English (TSE) is required of all 
teaching fellowship applicants from non
English speaking countries. 

Certification of ability to meet financial 
obligations is also required. 

STATUS 
Within the full-time and part-time classi
fications of graduate admission are four 
status groups: regular, conditional, provi
sional and special. A change in status from 
conditional to regular should be applied 
for when the conditions of admission are 
satisfied. A special or provisional student 

must file an application for graduate admis
sion with the Office of Graduate 
Admissions. 

Regular Status 
A graduate degree or certificate applicant 
who is adequately prepared to begin the pro
gram applied for is assigned regular admis
sion status upon the recommendation of the 
major department's faculty. 

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

Provisional Status 
A graduate degree applicant whose file is 
lacking documents necessary for acade
mic evaluation may be permitted to regis
ter for one semester with provisional status. 
The applicant must provide all required 
admission documents to the Office of 
Graduate Admissions before the sixth week 
of the semester. If the applicant is not 
accepted for admission, the semester can be 
completed or a withdrawal with full refund 
may be requested. Subsequent registration 
will not be permitted. 

Special Status 
An individual requesting permission to 
register for one or two courses in a specific 
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 maximum of six units or two courses may 
be taken in one semester and no more than 
nine units or three courses may be applied 
to a Polytechnic degree program. If such 
courses are applied toward a degree, they 
are considered as having been taken "in res
idence" at Polytechnic. A special student 
application must be filed each semester 
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the individual remains in this status. 
Permission to take courses as a special stu
dent does not imply admission to a degree 
program. Special (graduate) students must 
hold a bachelor's degree from an institution 
acceptable to Polytechnic. Proof of that 
degree may be required. 

Readmission 
Part-time students who last attended 
Polytechnic within a one-year period before 
the semester in which they seek to be read
mitted need no formal readmission and are 
automatically permitted to register. Part
time students who have not attended within 
the past year must file an application for 
readmission, which is available from the 
Office of Graduate Admissions. 

Full-time students who desire to inter
rupt their studies must request a leave of 
absence for a specified period of time, usu
ally not exceeding one year. Such requests, 
when approved by the Office of Academic 
Affairs, and the Office of International 
Students and Scholars, will constitute assur
ance of readmission to the degree program 
from which the leave was taken. When the 
period of absence exceeds the approved 
leave of absence, the student must apply for 
readmission. 

EARLY GRADUATE 
ADMISSION 
A Polytechnic undergraduate student 
within 18 credits of completing the BS 
degree and otherwise meeting all criteria for 
graduate admission may apply for admis
sion to graduate study in a given depart
ment. If accepted, the student will be 
pursuing two degrees simultaneously, tak
ing both graduate and undergraduate 
courses for no longer than one year. 
Graduate courses taken during that year 
and not used to satisfy undergraduate degree 
requirements are counted towards the mas
ter's degree program, and the grades are 
recorded on the graduate transcript. A for
mal application for graduate admission 
must be filed through the Office of Graduate 
Admissions. 
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UNDERGRADUATE 

II 
THE APPliCATION PROCESS 
Application materials and information 
about undergraduate admissions may be 
obtained by telephoning or writing the 
Office of Undergraduate Admissions at 
either of the following locations: 

BROOKLYN 

Polytechnic University 
Six Metro Tech Center 
Brooklyn. NY 11201 
718/260-3100 
718/260-3446 

FARMINGDALE 

Polytechnic University 
Route 110 

Farmingdale, NY 11735 
516/755-4200 
516/755-4229 

e-mail: admitme@poly.edu 
www.poly.edu/admissions 

Undergraduate applicants should com
plete the application for admission and for
ward it to the Office of Admissions with 
either the non-refundable application fee 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 freshmen applicants and 
transfer applicants with less than two com
plete years of college are required to sub
mit test scores of the Scholastic Assessment 
Test (SAT I) or the American College 
Testing Program (ACT). 

Polytechnic's admission process oper
ates on a rolling basis; however, applicants 
are encouraged to apply early. Preference 
will be given to applicants who submit all 
of their documents according to the fol
lowing timetable: 
Full-time undergraduate study: 
November 1 -for the spring semester 
February I - for the fall semester 

Candidates for freshman admission to 
the fall term who submit their applications 
and all of their documents before January 
15 will receive a decision by February 1. 
Freshman candidates for the fall term who 
apply after February 1 will receive an 
admission decision within two weeks after 
submission of all documents. Admission of 
fall freshman applicants who apply after 
February I will, of course, depend upon the 
availability of space at that time. 

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 applications received after 

December I for the spring semester, nor 
after June 1 for the fall semester. All offi
cial records, together with notarized trans
lations, must also be received by these 
dates. (See "Admission as an International 
Student" for additional information.) 

If accepted for admission, the applicant 
should submit an enrollment deposit of 
$250 in order to reserve a place in the enter
ing class. This fee will be applied to tuition 
and fees for the first semester. This deposit 
is not refundable after May I for the sum
mer or fall semester, nor after January I for 
the spring semester. 

Applicants accepted for the fall semes
ter may begin their studies in the summer 
session. Polytechnic offers two summer 
sessions to help students who wish to accel
erate or supplement their studies. 

THE EARLY ADMISSION PIAN 
On occasion, Polytechnic offers early 
admission to outstanding high school 
juniors. Programs can be arranged so that 
these students simultaneously satisfy high 
school requirements while completing their 
freshman year of college. Candidates for 
this program must complete the required 
entrance examinations in their junior year 
of high school and must present with their 
application a letter from their principal 
stating the secondary school's approval. 

ADMISSION AS A FRESHMAN 
Examinations 
Applicants for admission as freshmen are 
required to take the Scholastic Assessment 
Test (SATl ). The American College Testing 
Program may be substituted for the College 
Board examinations. Students who are 
admitted to Polytechnic and plan on 
enrolling will be required to take two place
ment examinations prior to registration. 

The preferred secondary school course 
of study is: 

(course) 
English 
Foreign Language 
Science 
(Physics and chemistry 
strongly recommended) 
Mathematics 
(Sequential I, II, II/, 
precalculus, calculus) 
Social Studies 
Electives 

(years) 
4 
2 
4 

4 

3 
2 



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 for success 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, prospective students are welcome 
to have an interview with a member of the 
admissions staff during their visit to 
Polytechnic. 

Freshman Admission with Advanced 
Standing 
Freshmen may receive advanced standing 
with college credit at Polytechnic by scor
ing 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 Baccalaureate Exam, the 
French Baccalaureate or General Certificate 
Exam A level. 

Specific requirements for administer
ing college credit, for the Advanced 
Placement and the International 
Baccalaureate Exam, French Baccalaureate 
or General Certificate Exam "A" levels, 
etc., vary from department to department. 
Students will be required to take a place
ment exam in order to determine their fresh
man course selection. 

ADMISSION UNDER THE 
HIGHER EDUCATION 
OPPORTUNITY PROGRAM 
The Higher Education Opportunity 
Program (HEOP) provides educational 
opportunity to economically and educa
tionally disadvantaged students of New 
York. Economic eligibility is based on New 
York State guidelines which consider fam
ily size, family members who are students 
and family income. 

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

Transfer students may enter HEOP pro
vided there is space available. Only students 
coming from similar programs approved by 
the HEOP central office are eligible to 
transfer into HEOP. 

HEOP is available at the Brooklyn and 
Long Island campuses. For further infor
mation, contact the Director of HEOP at 
718/260-3370 (Brooklyn) and 5161755-
4252 (Long Island). 

ADMISSION AS AN 
INTERNATIONAL STUDENT 
International students must meet four basic 
criteria for admission to Polytechnic and 
receipt of a valid I-20 or IAP-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 
English. 

• The Polytechnic Declaration and 
Certification of Finances (Affidavit of 
Support) must be duly signed and 
accompanied by a bank statement signed 
by a bank official. 

• Students holding F-1 or J-1 visas must 
enroll as full-time students. 

If transfer credit is desired, candidates 
must include catalog or syllabus descrip
tions of courses completed. English trans
lation must be provided where necessary. 
An official transfer credit evaluation will be 
done when the student arrives at Polytechnic 
and meets with a member of the admissions 
staff and a departmental adviser. 

ADMISSION AS A TRANSFER 
STUDENT 
Polytechnic welcomes transfer students 
from accredited colleges and universities, 
provided they have maintained a strong 
academic record. Students who have not 
completed two years of college work should 
submit official 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 transcripts. 

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

Transfer students accepted under the 
Undergraduate Waiver of Admissions 
Credentials Plan must submit official tran
scripts within 30 days of their first regis-
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tration, or further registration will be pro
hibited. 

Transfer 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 and technical 
academic departments. 

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

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

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

The minimum residence requirement 
for transfer students who wish to qualify for 
a Polytechnic bachelor's degree is 34 semes
ter hours in approved upper division sub
jects taken at Polytechnic. 

TRANSFER AGREEMENTS 
To provide students with alternative path
ways to a bachelor's degree and to facili
tate the transfer process, Polytechnic 
University has developed cooperative pro
grams with other liberal arts and two-year 
institutions. Qualified students completing 
pre-engineering programs at these institu
tions are guaranteed admission to 
Polytechnic University. These students may 
fulfill the requirements for a bachelor's 
degree in a variety of designated fields. 

Students participating in cooperative 2-
2 programs in pre-engineering complete a 
specified two-year academic program. 
Upon satisfactory completion of curriculum 
requirements, the student then transfers 
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and completes the bachelor's degree at 
Polytechnic University. 

Cooperative 3-2 programs provide stu
dents the opportunity to complete both a 
bachelor's degree in liberal arts and a degree 
in engineering, reasonably, within a five 
year period. Students register at cooperat
ing liberal arts institutions for three years 
of study and then transfer to Polytechnic as 
engineering majors for an additional two 
years. 

Cooperative programs currently exist 
with Brooklyn College, Kingsborough 
College and Union County College. 

Students interested in learning more 
about these cooperative programs are urged 
to contact the Admissions Office at 
Polytechnic University. 

ADMISSION AS A 
PART-TIME STUDENT 
Students seeking a bachelor's degree may 
enroll on a part-time basis (II credits or 
less) at the Brooklyn or Long Island cam
pus. Part-time undergraduate students 
should be aware that it is not possible to 
complete a bachelor's degree program by 
attending only evening courses. 

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

Following notification of acceptance, 
students will be notified when to contact the 
adviser of their major department. In some 
cases, this may be accomplished during 
registration. 
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SPECIAL AND VISITING 
STUDENTS 
Undergraduate students may also register 
for a maximum of two courses per semes
ter on a nondegree basis. Application for 
admission under this special status may be 
completed during registration. A special 
nondegree status may satisfy the needs of: 

• Applicants for graduate admission seek
ing courses to satisfy undergraduate or 
prerequisite deficiencies. 

• Students seeking specific courses. 
• Students seeking specialized proficiency 

in a major area of knowledge. 
• Students from other colleges wishing to 

transfer credit back to their college. 

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

READMISSION 
Polytechnic students who have not been in 
attendance for one semester or more and 
have not been granted an approved leave of 
absence (see "Leave of Absence") are 
required to apply for readmission through 
the Office of Admissions. Students apply
ing for readmission through the Office of 
Admissions will be expected to state their 
reasons for leaving the University and are 
expected to explain why they desire to 
return. Official transcripts of college-level 
courses taken during this period of absence 
from Polytechnic must be submitted with 
the application for readmission. 
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GRADUATE FELLOWSHIPS 
Fellowships are available for advanced 
study leading to master's and PhD degrees 
in engineering and science. They are 
awarded through the department in which 
the applicant is enrolled, or to which he or 
she has applied. An entering student may 
apply for a fellowship by completing the 
appropriate question on the Application 
for Graduate Admission form. A continu
ing student should consult her or his aca
demic department. 

Research Fellowships 
Students receiving research fellowships are 
assigned to research leading to the fulfillment 
of the thesis requirement of the graduate 
curriculum in which they matriculate. They 
receive a living allowance and remitted 
tuition. Fellows must be registered as full
time students taking 12 or more units per 
semester, which may include their thesis. 
Typically, funding comes from grants and 
contracts that faculty have secured from 
government agencies or industry. In these 
cases the student's research is also reported 
to the funding agency or company as part of 
the grant or contract requirements. 

University Scholars 
University Scholars participate half-time 
throughout the academic year in assign
ments from the department in which they 
matriculate. They receive a living 
allowance and up to 12 credits of tuition 
scholarship. University Scholars must be 
registered as full-time students taking 12 
or more units per semester, which may 
include their thesis. Students working 
toward the PhD must also complete the 
thesis requirement of the department and 
University. 

FINANCIAL AID 

Special Fellowships 
Individual departments administer 
special fellowships sponsored by industry 
and foundations, each with its own condi
tions, for students in the department. 
Information on special fellowships may 
be obtained from the departmental office. 

MAYOR'S GRADUATE 
SCHOLARSHIP PROGRAM 
In an effort to strengthen the relationship 
between the City of New York and 
Polytechnic University, the Mayor's 
Graduate Scholarship Program provides 
scholarships for part-time graduate stu
dents who are full-time employees of the 
City of New York. Half-tuition scholar
ships are awarded each year to students 
studying in the fields of management, com
puter science and engineering. Scholarships 
are renewed each semester until the courses 
of study for the MS degree is completed, 
provided the student maintains an overall 
B average. 

Two applications arc necessary to be 
considered for the scholarship. The stu
dent must submit an application for grad
uate admission to Polytechnic University 
and be accepted. In addition, students must 
complete the Mayor's Graduate Scholarship 
Application, available from the New York 
City Department of Personnel. Interested 
students should check with the city for 
their application deadline. To be considered 
for a scholarship, all applications must be 
submitted by May 31. Scholarship recipi
ents are notified of the award in late June. 

REDUCED TUITION 
PROGRAM FOR HIGH 
SCHOOLAND TWO-YEAR 
COMMUNITY COLLEGE 
TEACHERS 
A reduced tuition program is offered for 
full-time high school and two-year com
munity college teachers to encourage their 
pursuit of graduate studies at Polytechnic. 
The plan provides a tuition reduction of one
half for graduate courses taken at any cam
pus. Degree candidates and special students 

are eligible. 
Written verification of employment as 

a full-time high school or college teacher, 
signed by the department head and an offi
cer of the applicant's institution, must be 
submitted to the Office of Admissions. 
Substitute, part-time, adjunct, or tempo
rary appointments are not valid. Only those 
holding full-time, permanent teaching 
appointments in a public or private sec
ondary school or accredited two-year com
munity college located in the New York 
metropolitan area are eligible to partici
pate 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 entitlement grant pro
gram administered annually by the New 
York State Higher Education Services 
Corporation (NYSHESC) for New York 
State resident students. 

Eligible applicants must (1) be New 
York State residents, U.S. citizens or eligible 
noncitizens, (2) be enrolled full-time as a 
matriculated student and (3) meet income 
requirements established by New York 
State. 

The award amount depends upon the 
tuition charge and net taxable income. TAP 
may be received for eight semesters of 
graduate studies. Applicants must apply 
annually to NYSHESC using the TAP 
Student Payment Application. Applications 
are available in the Office of Financial Aid 
and must be submitted prior to the May 1 
deadline during the award year. TAP recip
ients will receive an award certificate from 
NYSHESC that is to be presented to the 
Office of Student Records and Accounts for 
payment/deferment. 
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FEDERAL SUBSIDIZED 
STAFFORD LOAN 
Graduate students may apply for a 
Federal Subsidized Stafford Loan for 
$8,500 per academic year. The interest rate 
is an annual variable rate based on a 91-day 
T-bill plus 2.3% with a cap of 8.25%. To 
be eligible for a Stafford Student Loan, 
students must (I) be United States citizens 
or eligible noncitizens, (2) be enrolled for 
at least 6 credits per semester and matric
ulated, (3) be making satisfactory academic 
progress and ( 4) demonstrate financial 
need. All applicants must complete a Free 
Application for Federal Student Aid 
(FAFSA) to determine need. All interest and 
principle payments are deferred as long as 
the student is enrolled for at least 6 credits 
per semester. Repayment begins six months 
after graduating or withdrawal from school. 
Immediate repayment is required if the 
borrower is enrolled less than half-time. 
Loan applications are available at lending 
institutions or the Polytechnic Office of 
Financial Aid. 

FEDERAL UNSUBSIDIZED 
STAFFORD LOAN 
This loan is open to students who do not 
qualify for the above Federal Subsidized 
Stafford Loan. The same terms, conditions, 
annual borrowing limits and interest rates 
as Federal Subsidized Stafford Loan apply. 
In addition, graduate students may borrow 
an additional $10,000 annually. The one 
exception being that the borrower is respon
sible for interest that accrues while enrolled 
in school and during the six month grace 
period. Loan applications are available at 
lending institutions or the Polytechnic 
Office of Financial Aid. 

II 
UNDERGRADUATE 

II 
Polytechnic University administers a broad 
range of scholarship and financial aid pro
grams designed to assist students in pur
suing their educational goals. To meet the 
total cost of education, the student may 
draw upon available sources including stu
dent income, family income, Polytechnic 
University grants, and federal and state 
funding. 

All financial aid is limited to the need 
of the student as determined by the federal 
government. Students receiving financial 
assistance from Polytechnic University 
must notify the Director of Financial Aid 
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of all scholarships, loans and other forms 
of educational assistance from sources 
other than those directly administered by 
the Office of Financial Aid. 

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

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

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

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

About 90% of Polytechnic's under
graduate students receive aid including 
scholarships, grants, campus jobs and stu
dent loans. 

To Apply for Financial Aid: Incoming 
freshmen should file the Free Application 
for Federal Student Aid (FAFSA) during the 
month of January. (Later applications will 
be considered on a rolling basis as funds are 
available.) 

Transfer students should file the FAFSA 
by May 1, or as soon as possible there
after. 

To Renew Financial Aid: Continuing stu
dents should obtain financial aid packets 
from the Office of Financial Aid. 

Students should file the Polytechnic 
Financial Aid Application and Verification 
Supplement with the Office of Financial 
Aid by the prescribed deadline. A copy of 
the parents' and/or the student's federal 
and state tax returns with all required sched
ules, along with documentation of all 
untaxed income, must accompany this 
application. Late or incomplete applica
tion material will result in a reduction or for
feiture of institutionally administered 
financial aid. Contact the Office of Financial 
Aid for the filing deadline date. 

FEDERAL CAMPUS-BASED 
PROGRAMS 
To be eligible for one of the federal cam
pus-based programs, applicants must show 
need, be enrolled at least half-time (the 
equivalent of at least 6 credits per semes
ter) and be either U.S. citizens or eligible 
noncitizens. 

To apply for any of these programs, stu
dents must have been accepted to 

Polytechnic and have filed the FAFSA. 
Awards are determined by the Polytechnic 
Office of Financial Aid. 

To continue to receive an award, a stu
dent must make satisfactory academic 
progress, provide the Office of Financial 
Aid with all requested documents and report 
any changes in their financial situation 
annually. 

Federal Supplemental Education 
Opportunity Grant (SEOG) 
The SEOG is awarded to undergraduates 
with exceptional financial need. At 
Polytechnic, qualified applicants receive 
between $500 and $1 ,500 per year. Usually, 
the award will continue to be offered for 
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 Aid. Perkins Loans 
are awarded as part of the financial aid 
package, with a range of $500 to $2,000 per 
academic year. Perkins Loans are limited 
to $4,500 for the first two years of college 
study. Total undergraduate Perkins Loans 
may not exceed $9,000. 

The repayment period and the interest 
for the Perkins Loan do not begin until 
nine months after students complete their 
studies. Interest of 5% per year is charged 
during the repayment period. Repayment 
begins 9 months after termination of full
or half-time study and may continue over 
a 10-year period. Terms for deferment of 
payment and cancellation of the loan may 
be found in the Perkins Loan Promissory 
Note. 

Federal Work-Study Program 
The Federal Work-Study Program provides 
part-time jobs for undergraduate students. 
Earnings from these jobs help students 
meet college-related expenses. Employment 
eligibility is determined by the Office of 
Financial Aid. Work arrangements are made 
through the Office of Career Services. 

At Polytechnic, the average Federal 
Work-Study award is $2,000 per acade
mic year and may be higher depending 
upon financial need. Jobs are arranged on
campus, along with community service 
opportunities. Most assignments average 15 
hours per week, and the work schedule is 
adjusted to the needs of the student and the 
employer. The hourly rate varies depend
ing on the position. Students are paid 
biweekly. 



FEDERAL AND STATE 
SPONSORED PROGRAMS 
Federal Pell Grants 
The Federal Pell Grant is a need-based 
program. Awards are determined by the 
U.S. Department of Education according to 
an eligibility index and by the level of 
appropriations available. Grants are for 
study leading to a first bachelor's degree and 
are usually the first component of all finan
cial aid packages. 

To be eligible, students must be U.S. cit
izens or permanent residents, be making sat
isfactory academic progress, be enrolled at 
least half-time (the equivalent of 6 credits 
per semester) and meet federal income 
requirements. 

Students may apply for the Federal 
Pell Grant by completing the FAFSA. 
Students applying for financial aid at 
Polytechnic (including the Stafford Loan) 
are required to apply for a Federal Pell 
Grant. Students must file an application 
by May I for the current academic year. 

Tuition Assistance Program 
The Tuition Assistance Program (TAP) 
attempts to minimize the difference in cost 
normally found between New York's pub
lic and independent colleges so that students 
are able to make their choice based on pro
gram characteristics alone and not the dif
ference in cost. 

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

To be eligible for a TAP award, stu
dents must (I) be New York State resi
dents and U.S. citizens or permanent 
residents, (2) be enrolled full-time at an 
approved New York State post-secondary 
institution, (3) meet income requirements 
established by New York State and (4) 
complete the TAP application by the 
required deadline, May I for the current 
academic year. 

To apply for the TAP award, students 
should obtain an application from the Office 
of Financial Aid or the New York State 
Higher Education Services Corporation 
(NYSHESC), 99 Washington Avenue, 
Albany, NY 12255. 

If Polytechnic University's name does 
not appear on the TAP certificate, a TAP 
Change Form must be filled out and sub
mitted to NYSHESC. These forms are 
available in the Office of Financial Aid. 

To continue to receive TAP benefits, 

students must demonstrate satisfactory aca
demic progress. Standards of satisfactory 
progress are listed in the "Academic 
Policies" section of this catalog and are 
available in the Office of Financial Aid. 
Effective July I, 1996, all TAP recipients 
must achieve a 2.0 cumulative grade-point 
average after the completion of four full
time semesters of study. Students may 
apply for a one-time waiver of academic 
progress requirements; however, waivers are 
granted only under extraordinary circum
stances. Additional information is avail
able from the Office of Financial Aid. 

Aid for Part-Time Study (APTS) 
The Aid for Part-Time Study Program is 
intended to provide state grants to less than 
full-time students. 

To be considered for an award, a student 
must (I) be working toward an under
graduate degree as a part-time student, (2) 
be in good academic standing, (3) be a res
ident of New York State, (4) be either a U.S. 
citizen, permanent resident alien, or refugee, 
(5) not have used up TAP or other New York 
State student financial aid eligibility for 
full-time study, and qualify under the New 
York State mandated income requirements. 

To apply for APTS, students should 
obtain an application from the Office of 
Financial Aid and return it as soon as pos
sible directly to the Office of Financial 
Aid. Students must apply annually. 
Applications should be filed no later than 
the second week of classes for the current 
semester. 

Vietnam Veterans Tuition Awards 
Supplement (VVTA) 
The Vietnam Veterans Tuition Award is an 
entitlement program. Applicants must (I) 
be residents of New York State since April 
20, 1984, or at the time of entry into ser
vice and resumption of residency by 
September 1, 1988; (2) have served in the 
U.S. Armed Forces in Indochina between 
January I, 1963 and May 1, 1975; (3) be 
honorably or medically discharged from the 
U.S. Armed Forces; (4) be enrolled in an 
approved undergraduate program in a 
degree-granting institution in New York 
State; and (5) have applied for the Tuition 
Assistance Program (TAP) and Pell Grant 
awards. There are no income restrictions 
connected with this program. 

The award provides up to $500 per 
semester (full-time attendance) or $250 
per semester (part-time attendance). If a 
Tuition Assistance Program award is 
received, the combined awards cannot be 
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greater than tuition. The TAP award will be 
reduced accordingly. Awards are available 
for up to eight semesters (four years), or I 0 
semesters (five years) of undergraduate 
study, if programs specifically require five 
years for full-time study and double the 
amount of time for part-time study. 

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

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

Higher Education Opportunity 
Program (HEOP) 
HEOP is a program sponsored by New 
York State and Polytechnic for entering 
freshmen who meet special academic and 
economic criteria. All inquiries are handled 
directly through the HEOP Office. Consult 
the "Admissions" section of this catalog for 
more information. 

POLYTECHNIC UNIVERSITY 
SCHOLARSHIPS AND 
GRANTS 
Polytechnic has a strong history of recog
nizing the scholastic achievements 
of applicants with outstanding academic 
credentials. Such awards are based on 
academic achievement and recom
mendation. 

Polytechnic Scholarships are awarded to 
freshmen and transfer applicants with strong 
academic backgrounds for full-time study 
( 12 credit hours per semester). Awards are 
determined through academic merit. 
Students apply directly to the Office of 
Admissions through the application for 
admission. Awards range up to full tuition. 
Continuance of the awards demands the 
maintenance of a 2.5 or 3.0 cumulative 
grade-point average (depending on the 
award) and application to the Pell and TAP 
programs. 

The following scholarships are awarded 
to current freshmen and transfer applicants 
with strong academic backgrounds, regard
less of financial need. 
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Board of Trustees Scholarships 
These scholarships are awarded to acade
mically superior freshmen. Amounts of 
the scholarships are equal to full tuition, less 
any outside aid for which students are eli
gible. Continuance of the scholarship is 
based on maintaining a 3.0 cumulative 
grade-point average and application to the 
Pell and TAP programs. (This award does 
not cover graduate study.) 

Geiger/Fialkov Scholarships 
Awarded to superior freshmen majoring 
in engineering or computer science. The 
amounts of the scholarship are equal to 
full tuition less any outside aid for which 
the students are eligible. Continuance of the 
award is based on maintaining a 3.0 cumu
lative grade-point average and application 
to the Pell and TAP programs. (This award 
is intended for undergraduate study only.) 

Dean of Engineering Scholarships 
Each year, the dean of engineering awards 
one scholarship of $10,000 per year to a stu
dent with superior academic credentials in 
each of the following engineering disci
plines: aerospace engineering, chemical 
engineering, civil engineering, computer 
science, electrical engineering, industrial 
engineering, mechanical engineering and 
metallurgical engineering. 

Continuance of the scholarship is based 
upon maintenance of a 2.5 cumulative 
grade-point average and application to the 
Pell and TAP programs. A separate appli
cation form available from the Office of 
Admissions must be filed for these schol
arships. 

Principal's Scholarship 
All high school principals in the New York 
metropolitan region are invited to nominate 
their outstanding graduates for a scholar
ship of $1 0,000 per year. Recipients are 
selected from among nominees by the 
Scholarship Committee. Continuance of 
the award is based upon maintenance of a 
2.5 cumulative grade-point average and 
application to the Pell and TAP programs. 
Application forms are available in the stu
dent's high school and from the Office of 
Admissions. 

PROMISE Scholarships 
PROMISE Scholarships in varying amounts 
based upon both need and scholastic 
achievement may be offered to students 
who have participated in programs of the 
Center for Youth in Engineering and 
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Science (YES) while in high school, or to 
other graduates of participating high 
schools. No award may be greater than the 
amount of tuition less any other aid for 
which students may be eligible. Depending 
upon the amount of the award, continu
ance is based upon maintenance of a 3.0 or 
2.5 cumulative grade-point average and 
application for Pelland TAP programs. No 
separate application is required. 

Outstanding Transfer Scholarships 
Awarded to superior transfer students with 
a 3.0 grade-point average. The award 
amounts vary depending upon the grade
point average of the student. Continuance 
of the award is based upon maintenance of 
a 2.5 cumulative grade-point average, full
time enrollment and application for Pell 
and TAP programs. No separate application 
is required. 

Polytechnic Grants 
Polytechnic grants are available to needy 
students on a limited basis. Students apply 
directly to the Office of Financial Aid by 
completing a Free Application for Federal 
Student Aid (FAFSA), a Polytechnic 
Financial Aid Application and Verification 
Supplement, and by submitting all neces
sary income documentation. 

POLYTECHNIC NATIONAL 
SOCIETY OF PROFESSIONAL 
ENGINEERS SCHOLARSHIP 
(NSPE) 
These scholarships are awarded to acade
mically 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. 

CORPORATE AND 
INDIVIDUALLY SPONSORED 
SCHOLARSHIPS 
Many of our Polytechnic Scholarships 
come to us through the generosity of spon
sors. Students will be notified if their par
ticular scholarship is corporate or 
individually donated. Students should thank 
sponsors for their support. 

A list of our current scholarships 
follows: 

Benjamin Adler Memorial Scholarship 
Sidney G. Albert Scholarship 
Alden Challenge Scholarship 
Alumni Scholarship 
Joseph M. Amendda Scholarship 

Donald J. Amoruso Scholarship 
Paul C. Bauerle Memorial Scholarship 
Orrin Dodge Berry Scholarship 
Eugene Blank Scholarship 
Board of Trustees Scholarship 
Joseph Bommarito Scholarship 
Joseph Bucich Scholarship 
Dr. George Bugliarello Scholarship 
Salvatore E. Cannizzaro Scholarship 
L. F. Case Foundation Scholarship 
David and Cecilia Chang Scholarship 
J. B. Chittenden Scholarship 
The Claessens Family Scholarship 
Arthur Clapp Scholarship 
Philip Clark Scholarship 
Class of 1942 Scholarship 
Class of 1944 Scholarship 
Samuel and Grace B. Cohen Scholarship 
Davis/Durborow/Brierly Scholarship Fund 
DeWitt Scholarship 
Aaron and Simcha Dubitzky Scholarship 
W. E. Duryea Scholarship 
A. S. Dwight Scholarship 
Eirich/Morawetz Scholarship 
Bernard Farkas Scholarship 
I. W. Fay Scholarship 
Polytechnic Fellows Scholarship 
J. Robert Fisher Scholarship 
Geiger-Fialkov Scholarship 
Roger Oilmont Scholarship 
Dr. Anthony B. Giordano Scholarship 
Gordon Gould Scholarship 
James D. Graham Scholarship 
Ying Chavas Greene Scholarship 
Francis and Mildred Hallenbeck Foundation 

Scholarship 
Alfred Helwig Scholarship 
William Randolph Hearst Scholarship 
F. M. Jabara Scholarship 
Jephson Educational Trust Scholarship 
Dr. Peter Kabasakalian Scholarship 
Susan Kamen Scholarship 
Jacob Kaplan Scholarship 
Ping Ku Scholarship 
Eugene R. Kulka Scholarship 
John F. Kunc Scholarship 
Dr. Irving Kuntz Scholarship 
Litton Industries Scholarship 
Lockheed Martin Scholarship 
Helen T. Lowe Scholarship 
Lyons Scholarship 
P. R. Mallory Memorial Scholarship 
Raymond Mauro Scholarship 
Steven J. Meoli Memorial Scholarship 
NSC-Eddie Mitchell Scholarship 
Dr. Herbert Morawetz Scholarship 
Colonel Frank Mott Scholarship 
Bonnie Nagler Scholarship 
William Nichols Scholarship 
Nippon Electric Scholarship 
Stanley Nisenson Memorial Scholarship 



Nordheimer Scholarship 
Theodore Nowak Scholarship 
Lilyan and Milton Oran Scholarship 
Ruth and Richard Orford Scholarship 
Dr. Donald Othmer Scholarship 
PamAmSat Scholarship 
Rajendra Paul Scholarship 
George S. Pearson Scholarship 
Poly I 00 Scholarship 
Promise Fund Scholarship 
Radio Club Scholarship 
Bengt G. Ranby Scholarship 
Dr. Julian R. Reasenberg Memorial 

Scholarship 
Steven M. Rittvo Scholarship 
Julian Rogoff Scholarship 
Nicholas and Angelica Romanelli 

Scholarship 
Myron Rosenthal Scholarship 
Samuel Ruben Scholarship 
Sidney J. Rubin Scholarship 
Dr. John P. Schaefer Scholarship 
Edward C. Schmidt Scholarship 
Paul J. Schwanenflugel Scholarship 
Silleck Family Scholarship 
Frank R. and Emily E. Stammer 

Scholarship 
Michael Stock Scholarship 
William Stolze Scholarship 
Solon Summerfield Foundation Scholarship 
Wai Nam Tam Scholarship 
Arlene and Irving Tashlick Scholarship 
Arnold Thompson Scholarship 
Robert Tsao Endowment Fellowship 
Kenneth G. Van Wynen Scholarship 
Dr. Ernst Weber (gift from David 

Packard) Scholarship 
Ernst and Sonya Weber Scholarship 
Warren E. Winsche Memorial 

Scholarship 
William Wishnick Scholarship 
Howard J. and Audrey R. Wulfken 

Scholarship 
Edward H. Zucker Scholarship 

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

Air Force ROTC scholarships are avail
able to qualified applicants in both two- and 
four-year programs. Scholarships are based 
on merit and pay for tuition, books, labo
ratory and incidental fees, plus a $100 
monthly nontaxable allowance. 

Veterans Administration (VA) 
Educational Benefits 
Veterans who served over 180 days between 
January 31, 1955 and January I, 1977 and 
(I) continue on active duty, (2) were hon
orably discharged at the end of their tour 
of duty and (3) qualify because of service
connected disabilities are eligible for ben
efits. Veterans are entitled to benefits for 
full-time study at an approved post-sec
ondary institution, for one and one-half 
months for each month of active service (up 
to 45 months). Eligible veterans who served 
18 continuous months are entitled to ben
efits for 45 months of full-time study. In 
each case, the equivalent in part-time study 
may be authorized. Eligibility extends for 
ten years after release from service, but 
not after December 3 I, 1989. Children, 
spouses and survivors of veterans whose 
deaths or permanent total disabilities were 
service-connected, or who are listed as 
missing in action, may be eligible for post
secondary education benefits under the 
same conditions as veterans. 

To apply, students should obtain appli
cations available at all VA offices, active 
duty stations and American embassies as 
well as the Office of Student Records. 
Completed forms should be submitted to the 
Office of Student Records. A "Summary of 
Veterans' Benefits" booklet is available 
from the Office of Student Records. 

Current monthly benefit rates are avail
able through VA offices. Veterans may bor
row up to $2,500 for an academic year of 
full-time study through a special loan pro
gram for veterans. 

Students requesting VA education ben
efits should notify the Office of Student 
Records each semester after completing 
registration. Students must report inter
rupted attendance or termination of study. 
Details of Polytechnic's requirements are 
given to all applicants. Questions con
cerning veterans, benefits or paperwork 
should be directed to the Office of Student 
Records either in person, by telephone, or 
by completing a Request for Veteran's 
Benefits forn1. 

Cooperative Education Program 
(Co-op) 
Co-op is an alternative means of financing 
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education by combining alternate semes
ters of outside employment and school 
attendance. 

All inquiries are handled through the 
Office of Cooperative Education. 

Grant Aid To Non-New York State 
Residents 
Some state aid programs frequently require 
that awarded funds be used within the state. 
Others sometimes allow funds to be used 
out of state. Contact the following agencies 
for more financial aid information if you are 
a resident of Pennsylvania, Rhode Island, 
Vermont or Washington, D.C. 

Pennsylvania 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 Street 
Burlington, VT 05401 

Washington, D.C., Grant Program 
Educational Assistance Office 
1329 E. Street NW 
Room 1050 
Washington, DC 20004 

LOAN PROGRAMS 
Federal Subsidized Stafford Loan 
Program (formerly GSL) 
The Subsidized Stafford Loan Program 
gives students the opportunity to borrow 
money from a local lending institution to 
help them meet the costs of college or voca
tional school training. Students may borrow 
this money 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 requirements or until six months after 
they graduate or withdraw from school. 

To be eligible for a Subsidized Stafford 
Loan, students must (I) be a United States 
citizen or eligible noncitizen, (2) be enrolled 
for at least 6 credits per semester and matric
ulated, (3) be making satisfactory academic 
progress and ( 4) demonstrate financial 
need. All applicants must complete a Free 
Application for Federal Student Aid to 
determine financial need and eligibility for 
a Pell Grant. 

Effective July I, 1993, academic year 
loan limits are $2,625 for freshmen, $3,500 
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for sophomores, and $5,500 for juniors, 
seniors and fifth-year undergraduates. The 
interest rate is an annual variable rate based 
on a 91-day T-bill plus 2.3% with a cap of 
8.25%. 

Students with more than $5,000 in loans 
(Stafford, Perkins, Supplemental Student 
Loan) can consolidate their loans into one 
repayment package with an interest rate 
that is the weighted average of the loans 
being consolidated, rounded up to the near
est whole percent. Repayment is extended 
up to 25 years depending on the aggregate 
amount borrowed. Lenders can offer a grad
uated or income-sensitive repayment option. 

To apply, obtain Stafford applications 
from participating lending institutions or the 
Polytechnic Office of Financial Aid. In 
addition, all students (undergraduate and 
graduate) must have on file the Free 
Application for Federal Student Aid 
(FAFSA), the Polytechnic Financial Aid 
Application and Verification Supplement, 
and all necessary income documentation. 
All transfer students must request that finan
cial aid transcripts from all previously 
attended institutions be sent to the Office 
of Financial Aid at Polytechnic University. 
All new borrowers must complete an 
entrance interview in the Office of Financial 
Aid prior to endorsing loan checks. Eligible 
applicants will be certified and forwarded 
to the indicated lender and guarantee 
agency. To ensure that credit for approved 
Stafford Loans will be given in lieu of pay
ment at registration, Stafford applications 
should be submitted to the Office of 
Financial Aid no less than eight weeks 
prior to registration. 

After graduating, withdrawing from 
school, or dropping to less than half-time 
study, the student borrower must see his or 
her lender and make formal arrangements 
for repayment and must also attend a loan 
exit interview in the Offtce of Financial 
Aid. The borrower must actually begin 
repayment of the loan six months after 
graduating or withdrawal from school. 

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

l. The minimum monthly installment will 
be $50 plus interest. (The monthly 
installment is determined by the amount 
borrowed.) 

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

3. Repayment of part or all of the loan 
may be made in advance at any time 
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without penalty. 
4. The maximum 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 to exceed 
three years) while the student is a mem
ber of the Armed Forces or a volunteer 
under Title VIII of the Economic 
Opportunity Act of 1964. 

The length of the payment period 
depends upon the date the promissory note 
matures as well as the total amount bor
rowed. A student borrower may be per
mitted to make payments of less than $50 
per month under unusual and extenuating 
circumstances. Request for such forbear
ance must be made to the lender. 

Federal Unsubsidized Stafford Loan 
This loan is open to students who do not 
qualify for the above subsidized Federal 
Stafford Loan. The same terms, conditions, 
annual borrowing limits and interest rates 
as Federal Subsidized Stafford Loans apply. 
The only exception is that the borrower is 
responsible for interest that accrues while 
enrolled in school and during the six -month 
grace period. In addition, independent stu
dents may borrow an additional $4,000 
annually at the freshmen and sophomore 
level, or $5,000 annually at the junior, 
senior and fifth-year undergraduate level. 
Loan applications are available at lending 
institutions or the Polytechnic Offtce of 
Financial Aid. 

Parent Loan for Undergraduate Studies 
Parents may borrow up to full tuition per 
year for each financially dependent stu
dent. A Free Application for Federal 
Student Aid (FAFSA) is not required. 
However, the parent loan combination with 
other financial assistance cannot exceed 
the total cost of education. Repayment 
begins within 60 days from the date you 
receive the loan. The maximum repayment 
period is I 0 years. 

Polytechnic University-Sponsored Loan 
Polytechnic sponsored loans are avail
able to both incoming and continuing 
students based on financial need and the 
availability of funds. Students are consid
ered for Poly Loans when they apply for 
financial aid using the Financial Aid 
Form (FAF). Students are generally 
awarded between $1 ,000-$2,000 per 
academic year. The current interest rate 
is 7%. Repayment begins three months 

after graduation or when the student 
withdraws from school. 

Eligibility is primarily based on need; 
special circumstances can influence deter
mination. Students must be U.S. citizens or 
permanent residents to apply and must be 
matriculated and enrolled at least half-time 
(6 credit hours). 

Edythe and Albert DeGaeta Scholars 
Loan Program 
The Edythe and Albert DeGaeta Scholars 
Loan Program was created as a result of a 
generous donation from Albert DeGaeta, an 
alumnus of Polytechnic. This loan pro
gram assists undergraduate students based 
upon their financial need and academic 
standing. All recipients must maintain a 
2.5 cumulative grade-point average, with the 
maximum award of $4,000 per academic 
year. The current interest rate is 4.5% with 
repayment beginning six months after grad
uation or when the student ceases to be 
enrolled. 

OTHER RESOURCES 
The Office of Financial Aid has summa
rized details of several plans currently 
employed by families to help meet college 
costs. Students should inquire in the Office 
of Financial Aid for information concern
ing these programs, the companies that 
sponsor these programs and the necessary 
application procedures. 

POLYTECHNIC 
PAYMENT PLANS 
The University currently offers two types 
of payment plans: monthly and quarterly. 
The monthly payment plan begins on July 
15 and continues through April 15. The 
quarterly payment plan begins on July 15 
with three additional payments on October 
15, December 15 and April 15. There is cur
rently a $55 annual application fee for each 
plan. 

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



OTHER OPPORTUNITIES 
There are some scholarship programs, usu
ally directed by local and civic organiza
tions, which are not based on need. High 
school guidance offices and the Internet 
are the best sources of information. Also, 
parents' places of employment sometimes 
sponsor programs for employees' children. 
These employer benefits are often full- or 
half-time tuition and sometimes merit-/ 
need-based. 

IMPORTANT FINANCIAL AID 
POLICIES 
• To be eligible to receive financial aid, 

students must be enrolled for at least 6 
credits per semester. All Polytechnic 
scholarships, Polytechnic grants and 
TAP awards, however, require students 
to be full-time to qualify. 

• Financial aid applicants (including 
Stafford Loan applicants) are expected 
to apply for a Pel! 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. 

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

• Financial aid is renewable annually, 
based on the student's reapplying, con
tinuing to demonstrate financial need 
where applicable and fulfilling of other 
requirements stipulated by the awards. 
To renew most Polytechnic scholar
ships, students must maintain a 2.5 
cumulative grade-point average. To 
renew a Board of Trustees Scholarship, 
students must maintain a 3.0 cumulative 
grade-point average. 

• Standards of achievement for scholar
ship maintenance are established each 
semester. Students who fall below the 
established criteria will be given one 
semester of grace to restore their grade
point average. If they are not successful, 
the scholarship will be revoked. It will 
be reinstated when the student is suc
cessful. Scholarships cannot be received 
retroactively. 

• Since financial aid and scholarship funds 
administered by Polytechnic are limited, 
students should be aware that it 
is very unwise to enroll at Polytechnic 
without financial aid support, on the 
assumption that at a later date financial 
aid will be available. Given the fixed 
amount of resources, Polytechnic deems 
it unethical to withdraw support from 
students who have based attendance at 
Polytechnic on the financial aid awarded 
them in order to release funds to assist 
new applicants. Funds from financial 
aid programs not administered by 
Polytechnic, such as Pell Grants, TAP, 
and the Stafford Loan Program, are 
available to eligible students whether 
or not they have already received funds 
from these programs. 

• Grants of Title IV Aid (Pell, 
Supplemental Educational Opportunity 
Grant, College Work Study, Perkins 
Loan and Stafford Loan) are contingent 
upon provision of the following 
documents: 

I) properly signed Financial Aid 
Acceptance Forms explaining the 
terms of the awards; 

2) Financial aid transcripts from all 
previously attended institutions of 
higher education; 

3) copies of students' (or parents') IRS 
Form I 040 or I 040A/EZ, if 
requested; 

4) signed affidavits acknowledging 
Selective Service Registration; 

5) proof of permanent residency 
status and 

6) any other requested documents. 

FINANCIAL AID 

• Students must assume responsibility for 
reading, understanding and abiding by 
the terms of all financial aid documents 
they sign; they should also keep copies 
of them. 

• Students must know each financial aid 
program's limits on the amount of aid 
and number of years they can receive 
such assistance and must make appro
priate plans to finance that part of their 
education which exceeds the limits. 

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

• Students must not be in default on a 
Perkins Loan or a Stafford Loan, nor can 
they owe a refund on a Pel! Grant or a 
Supplemental Educational Opportunity 
Grant, if they wish to continue receiv
ing financial aid. 

• In order to continue receiving financial 
aid, a student must maintain full-time, 
matriculated (degree) status and must 
complete a minimum number of quar
ter credit hours with a minimum grade
point average to be considered making 
satisfactory academic progress toward 
his or her degree as illustrated in the 
"Academic Policies" section of this cat
alog. Failure to make satisfactory aca
demic progress may result in the loss of 
financial aid. 

• Students who have lost eligibility for 
financial aid may request reinstatement 
due to unusual or extraordinary cir
cumstances. Students who wish to 
appeal must, within 20 days of notifi
cation, submit a written appeal to the 
Financial Aid Committee on Academic 
Progress. Students must give the reasons 
for the appeal and provide documenta
tion. If necessary, students will also be 
expected to appear in person to meet 
with a member of the committee. 
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Registration is the process of obtaining 
academic advisement and approval of 
courses from a faculty adviser, recording 
courses with the registrar and paying tuition 
and fees to the Office of Student Accounts 
/Bursar, according to published deadlines. 
For complete details about registration 
dates and procedures and course sched
ules, see the Schedule of Classes published 
prior to each registration period and avail
able from the registrar. 

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

ADVISEMENT FOR 
REGISTRATION 
Polytechnic University endorses close fac
ulty-student relationships. The faculty advis
ing system is the basis for selection of 
courses and registration. Each academic 
department identifies faculty who will serve 
as student advisers. Before registration, 
students must meet with their adviser and 
receive written approval for their antici
pated program of study. A list of advisers 
and their office numbers may be obtained 
from each respective departmental office 
and is available from the registrar prior to 
each registration. 

Approval to register for a course does not 
necessarily constitute approval to use that 
course as a substitution for another course 
in order to satisfy a specific degree require
ment. If the course is not usually used for 
that purpose, such approval should be 
explicitly requested from the adviser and 
must be formally granted on the form used 
for this purpose, the Request for Adjustment 
of Degree Requirements, and filed with 
the Office of the Registrar. For example, 
approval to register for a guided readings 
course is not necessarily approval to sub
stitute that course for another, similar course 
prescribed in the curriculum. 

Incoming freshmen are required to take 
Polytechnic placement exams in mathe
matics and English. These exams are free 
and are used solely for advisement and 
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REGISTRATION 

course placement; they do not affect admis
sion to Polytechnic. 

REGISTERING FOR 
ClASSES 
Polytechnic offers three registration peri
ods for each semester and mini-session 
and two for the summer terms. In addi
tion, new freshmen entering in the fall 
semester are offered a special advance reg
istration during the summer preceding their 
admission. 

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

Late Registration: This usually takes place 
during the week preceding the start of 
classes. A late fee is assessed to all con
tinuing students. Information is mailed to 
each continuing student who did not reg
ister during the regular registration periods 
for fall and spring. New students and spe
cial students receive information from the 
Office of Admissions. Payment of tuition 
and fees is due on the day of registration. 

Final Registration: Students are expected 
to complete registration by the end of the 
fifth day of the semester. This final period, 
during the first five days of classes, provides 
the last opportunity to register for the semes
ter. Students who do not complete regis
tration by the end of the late registration 
period will not be registered for that semes
ter, except by special permission of the 
Registrar and the course instructor(s). 
Although permitted, late registration is not 
desirable as classes may be filled and early 
meetings of classes missed. A late fee is 
assessed to all continuing and readmitted 

students. Payment of tuition and fees is 
due on the day of late registration. 

PROGRAM ADJUSTMENTS 
(ADD/DROP) 
Additions or deletions to a student pro
gram or course schedule may be made dur
ing the first five class days of the fall and 
spring semesters or summer sessions. 
Written approval from the faculty adviser, 
on the Program Adjustment form, is 
required for each course added or dropped. 

Students may not add or change courses 
within the freshman mathematics or physics 
programs without the permission of the 
respective directors of these programs. 
Authorized changes within these two pro
grams will be allowed through the fourth 
week of the semester. 

STUDENT IDENTIFICATION 
All students are required to carry and main
tain at all times photo-identification cards 
issued by the Facilities Department. The 
photo-IDs must be presented at each reg
istration for validation. IDs must be pre
sented and/or surrendered to any official of 
the University upon request. 

A student ID number is used by the 
University to identify a student's records 
(grades, accounts, etc.) from the time of 
admission through the completion of his or 
her degree. Student numbers are usually 
Social Security numbers, but not always. 
Students who do not have a U.S. Social 
Security number at the time of application 
to the University, as in the case of interna
tional students, are assigned a number by 
the Office of Admissions. Assigned num
bers may be replaced when a Social 
Security number is obtained by bringing the 
original Social Security card to the Office 
of the Registrar, at which time this number 
will then become the student's ID number. 

REFUNDS 
See the section "Tuition and Fees" for 
information on refund policies. 



TUITION AND FEES 

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

TUITION COSTS 
The following costs are in effect at the time 
of publication, beginning with the fall 1999 
term. 

Undergraduate students 
Full-time (12-18.5 credits*) 
Each semester 

Part-time (0.5-11.5 credits) 
Each credit/credit hour 
Zero credit remedial courses 

Graduate students 
Each unit 

$10,105 

$640 
$1,920 

$695 

*All credits/units in excess of 18.5 are charged at 
the per crediUunit rate. 

Tuition rates are set by the Board of 
Trustees. Due primarily to economic con
ditions and inflationary costs, the University 
reserves the right to change tuition charges 
and fees when it is deemed necessary. The 
University is mindful of the economic chal
lenges of attending a first-rate private school 
such as Polytechnic; accordingly, the 
University will continue to make every 
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 Life. 

OTHER CHARGES AND FEES 
University Fee (required of all students 
each term of registration) 

Full-time 
Graduate!U ndergraduate 

Part-time 
Undergraduate 
Graduate 

Application Fee 
Undergraduate 
Graduate 

Acceptance Deposit* 

$300 

$200 
$135 

$40 
$45 

$250 

Cooperative Education Program Fee 
$65 

Credit by Examination Fee (under
graduate courses) 

per credit 

Doctoral Dissertation 
Microfilm Fee 

Seminar Fees 

Late Registration Fee 

Validation Credit (graduate courses) 

$70 

$75 

** 

$50 

per unit $70 

*To be applied toward first term's tuition 

**Lists of these charges, by course, are given in the 
Schedule of Classes. 

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

All fees are nonrefundable. 

HOUSING 
Housing charges vary according to arrange
ments at Brooklyn and Farmingdale. For 
details, consult the Office of Student 
Development. 

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 var
ious methods, used alone or in combination, 
including cash, check, money order or 
credit card (Visa, MasterCard, American 
Express and Discover only), financial aid, 
grants and loans, or tuition arrangements 
authorized by the Office of Student 
Accounts. Evidence of financial aid must 
be presented to the Office of Student 
Accounts in order to use the anticipated aid 
to satisfy tuition costs. 

Tuition must be paid in full, including 
disbursement of loans and all other aid, in 
order to receive permission to register for 
the next semester. Students participating in 
a payment plan or the graduate deferment 
plan must pay in full according to the rules 
of the plan. The University reserves the 
right to withhold transcripts, diplomas and 
other services, including registration, from 
students whose financial obligations have 
not been fully met. 

*This does not apply to early registration. In this 
case, payment is due by the date specified in the 
Schedule of Classes, usually about one month prior 
to the start of classes. 

PAYMENT OPTIONS 
The University provides monthly, semes
terly and yearly payment options. The 
monthly tuition payment plan is available 
through Tuition Management Systems, an 
independent agency. For specific informa
tion about these plans, contact the Office of 
Student Accounts. 

Graduate students who submit written 
proof of eligibility for tuition reimbursement 
from their employer are eligible for a spe
cial deferred payment plan. Under this 
plan, full payment will be due approxi
mately one month after the end of the 
semester. Complete details are in the 
Schedule of Classes and available from the 
Office of Student Accounts. 
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TUITION AND FEES 

REFUND OF 
TUITION/REDUCTION OF 
LIABIUTY 
This section pertains to all students, regard
less of the method of payment or the man
ner of covering tuition costs. Once 
registered, students must officially drop or 
withdraw from classes in order to be eligi
ble for any applicable tuition refund or to 
avoid responsibility for payment of charges 
already assessed. This applies regardless of 
whether or not classes have been attended. 
Recipients of financial aid who incur a 
tuition liability after registration due to a 
reduction in the aid or to withdrawal from 
class will be personally responsible for 
payment of that liability to the University. 

Refund Schedule 
The refund schedule applies only during the 
first four weeks of the semester. The offi
cial withdrawal date is the date the notice 
of withdrawal is received in the Office of 
Student Records, not the last date of class 
attendance. 

Withdrawal forms are available in the 
Office of Student Records. 

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

(1) the withdrawal notice is filed within 
the refund period, 

(2) it is submitted in writing to the 
Office of Student Records and 

(3) the withdrawal lowers the student's 
program to less than 12 credits 

Withdrawal time 
Prior to and including first 

day of classes 
First week* of semester 
Second week of semester 
Third week of semester 
Fourth week of semester 

o/o Refund 

100% 
90% 
75% 
50% 
25% 

After the fourth week of semester 0% 

*In this context, week refers to seven calendar days. 
excluding holidays. For example, if the term begins 
on a Thursday and there are no holidays, then the last 
day of that week would be the following Wednesday. 
Overpayments resulting from program adjustments 
or wihdrawals will be automatically refunded and 
mailed to the student within I 0 days. 
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Pro Rata Refunds for New Students 
Pro rata refunds apply to all first-time stu
dents who are the recipients of Title IV 
federal aid, and withdraw from all courses 
within the first 10 weeks of the term. This 
aid includes federal Pell Grants, FFELP 
loans, Federal SEOG and College Work 
Study. Refunds under this policy apply to 
tuition, fees, room and board. 

Withdrawal time o/o Refund 
Prior to and including first 

day of classes 
First week* of semester 
Second week of semester 
Third week of semester 
Fourth week of semester 
Fifth week of semester 
Sixth week of semester 
Seventh week of semester 
Eighth week of semester 
Ninth week of semester 
Tenth week of semester 

Refund Appeals 

100% 
90% 
80% 
80% 
70% 
60% 
60% 
50% 
40% 
40% 

0% 

Appeals for an exception to the refund 
schedule must be submitted in writing to the 
Office of Student Accounts, along with all 
documentation supporting the request. 

Awareness of University refund policy 
and withdrawal procedures is expected, 
and lack of this knowledge is not suffi
cient reason for making or granting an 
appeal. 

Impact of Refund on Financial Aid 
If the University determines that a student 
is due a refund, and if that student has 
received Title IV aid, a portion of that 
refund will be returned to the aid program 
according to the following formula: 

Step One: Total Institutional Costs 
- Total Aid Paid to lnst. Costs 

Scheduled Cash Payment 
- Student's Cash Paid 

Unpaid Charges 

Step Two: Total Institutional Costs 
- Percenta~e Allowed to Retain 

Initial Amount Retained 
- Unpaid Char~es 

Amount Retained 

Step Three: Total Paid to Institutional Costs 
- Amount Retained 

Refund Amount 
to Be Distributed to Title IV 

In refunding funds to the various finan
cial aid programs, the following federally 
mandated priority listings will be used: 

I. Federal Unsubsidized Stafford 
Student Loan Program 

2. Federal Subsidized Stafford Student 
Loan Program 

3. Federal Parent Loan for Under
graduate Students (PLUS) 

4. Federal Pell Grant 
5. Supplemental Educational 

Opportunity Grant (SEOG) 
6. Federal Perkins Loan 

Example: 
John Poly is a first-time, full-time, under
graduate student. He received $250 Perkins 
Loans; $250 SEOG; $1,170 Pell Grant; 
$1,680 Stafford Loan and $2,000 in 
University aid (total aid $5,350). He is also 
on a monthly payment plan and has paid 
$3,775 to date. John has withdrawn from 
all courses for the semester, at a 50% lia
bility. 

Step One: 
Total Institutional Cost 

-Less Total Aid Paid to IC 
Scheduled Cash Payment 
Student's Cash Paid 
Unpaid Charge 

Step Two: 
Total Institutional Cost 

- 50'7c Allowed to Retain 
Initial Amount Retained 

-Unpaid Charges 
Amount Retained 

Step Three: 
Total Paid to IC 

- Amount Retained 
Refund Amount 
to Be Distributed 

Distribution: 
Stafford Loan 

+ Perkins Loan 
+ Pell Grant 
+SEOG 
+ University Aid 

Distribution Amount 

$10,405 
- 5.350 

5,056 
-3 775 

1,281 

$10,405 
-5 202 

5,203 
- 1.281 

3,992 

$9,125 
-3 992 

5,133 

$1,680 
+ 250 
+ 1,170 
+ 250 
+ 1.781 

5,133 

The calculation for the impact of a refund 
on financial aid is the same for all students. 
The determination of tuition refund is based 
on length of attendance and eligibility for 
pro rata refund consideration. 



PLACEMENT STATISTICS 

PLACEMENT RATE-
CLASS OF 1998: 93.7% 

AEROSPACE ENGINEERING 
Average starting salary: $47,500 
Major Employers: Atlas Air, Electric 
Boat, Exxon Corp., Gibbs & Cox, Symbol 
Technologies, Inc. 

CHEMICAL ENGINEERING 
Average starting salary: $46,250 
Major Employers: Domino Sugar Corp., 
Exxon Corp., Petro-Chern Development 
Co., Picatinny Arsenal, US Patent and 
Trademark Office, Xerox Corp. 

CIVIL ENGINEERING 
Average starting salary: $39,300 
Major Employers: Bell Atlantic, Con 
Edison, Exxon Corp., Frederic R. Harris, 
Inc., Port Authority of NY & NJ, Raytheon 
Systems Company, Turner Construction, 
Tyco Submarine Systems Ltd. 

COMPUTER ENGINEERING 
Average starting salary: $47,860 
Major Employers: AT&T Labs, Bankers 
Trust, Bell Atlantic, Cabletron Systems, 
Chase Manhattan Bank, Computer 
Associates, Comrise Technology, Inc., 
Comverse Information Systems, Eastman 
Software, Ericsson Messaging Systems, 
Inc., Fujitsu Network Communications, 
Gibbs & Cox, Hamilton Standard, IBM, 
Lehman Brothers, Lucent Technologies, 
Merrill Lynch, MIT Lincoln Laboratory, 
NCR Corporation, Paine Webber, Inc., 
Pitney Bowes, Qwest Internet Solutions, 
Sapient Corp., Software Spectrum 

COMPUTER SCIENCE 
Average starting salary: $45,360 
Major Employers: CommTech Corp., 
Eastman Software, Federal Reserve Bank 
of N.Y., Goldman Sachs, Hamilton 
Standard, Lucent Technologies, Merrill 
Lynch, Paraydne Corp., Periphonics 
Corporation, Photocircuits, Qwest Internet 
Solutions, Raytheon Systems & Company, 
Sears, Roebuck & Company, Standard 
Microsystems Corp., Sun Microsystems, 
Symbol Technologies, Inc., Telcordia 
Technologies, Telephonics, Tyco Submarine 
Systems Ltd., US Patent and Trademark 
Office 

ELECTRICAL ENGINEERING 
Average starting salary: $45,680 
Major Employers: AIL Systems, AT&T 
Labs, Bell Atlantic, Cabletron Systems, 
Citibank, CommTech Corp., Comrise 
Tecl)nology, Inc., Con Edison, Eastman 
Software, Ericsson Messaging Systems, 
Inc., Exxon Corp., Fujitsu Network 
Communications, Gibbs & Cox, Goldman 
Sachs, Hamilton Standard, IBM, KeySpan 
Energy, Lehman Bros., Inc., Massachusetts 
Electric Co., Merrill Lynch, MIT Lincoln 
Laboratory, Northrop Grumman, 
Photocircuits, Pitney Bowes, Port Authority 
of NY & NJ, Raytheon Systems Company, 
Sapient Corp., Software Spectrum, Standard 
Microsystems, Sun Microsystems Corp., 
Telcordia Technologies, Telephonics, 
theglobe.com, Thomson Industries, Tyco 
Submarine Systems, Ltd., Underwriters 
Lab., Inc. 

MECHANICAL ENGINEERING 
Average starting salary: $40,830 
Major Employers: Atlas Air, Bell Atlantic 
Con Edison, Estee Lauder, Exxon Corp., 
Frederic R. Harris, Inc., Gibbs & Cox, 
Jaros, Baum & Bolles, Nab Construction, 
Northrop Grumman, Petro-Chern 
Development Co., Port Authority of NY & 
NJ, Standard Microsystems Corp., Symbol 
Technologies, Inc., Syska & Hennessy, 
Thomson Industries, Torrington Company, 
Trane Company, Turner Construction 
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STATISTICS ON ENROLLMENT AND 
THE STUDENT BODY 

II 
ENROLLMENT 1997-1998 

II 
FALL1997 

Undergraduate Graduate Total 

FT PT TOT FT PT TOT 
Brooklyn 1192 117 1309 201 823 1024 2333 
Farmingdale 357 27 384 7 258 265 649 
Westchester N/A N/A N/A 2 370 372 372 
University totals 1549 144 1693 210 1451 1661 3354 

II 
STUDENT PROFILE 

II 
FALL1997 

Undergraduate Graduate 
Men Women Men Women 

Brooklyn 1070 239 844 180 
Farmingdale 334 50 219 46 
Westchester N/A N/A 296 76 
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PERSISTENCE AND 
COMPLETION INFORMATION 

Fall 1996 First-time, full-time undergraduate students 
continuing at the University in Fall1997 

University-wide: 80% 

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

Undergraduate Graduate 
Students Students 

Caucasian 37% 23% 

Asian, Pacific Islander 29% 10% 

Black, Non-Hispanic II% 3% 

Hispanic 9% 13% 

Native American lo/c 0% 

Other 0% 0% 

Unknown 9% 39% 

International 4% 22% 

International students come from more than 50 countries. 



DEGREES OFFERED AT POLYTECHNIC 

Polytechnic offers a wide range of degree 
programs leading to the award of degrees 
entitled Bachelor of Science, Master of 
Science, and Doctor of Philosophy. These 
programs are offered on the University's 
three campuses located in Brooklyn, 
Farmingdale (Long Island) and Hawthorne 
(Westchester). The table below indicates 

Program Title 

Aeronautics & Astronautics 
Chemical Engineering 
Chemistry 
Civil Engineering 
Computer Engineering 
Computer Science 
Electrical Engineering 
Electrophysics 
Environment-Behavior Studies 
Environmental Engineering 
Environmental Science 
Financial Engineering 
History of Science 
Humanities 
Industrial Engineering 
Information Management 
Information Systems Engineering 
Journalism & Technical Writing 
Management 
Management of Technology 
Manufacturing Engineering 
Materials Chemistry 
Materials Science 
Mathematics 
Mechanical Engineering 
Organizational Behavior 
Physics 
Polymer Science & Engineering 
Social Sciences 
Specialized Journalism 
System Engineering 

which degrees are offered at each campus. 
Additional information about any of the 
listed degree programs can be found in the 
corresponding sections of this catalog. 

Graduate courses taken at any campus 
are applicable toward MS and PhD degrees 
that may be officially offered at another 
campus. Most graduate courses are offered 

HEGIS Code' Brooklyn 

0902 MS 
0906 BS,MS, PhD 
1905 BS,MS 
0908 BS, MS, PhD 
0999 BS,MS' 
0701 BS, MS, PhD 
0909 BS, MS, PhD 
0919 MS 
2201 MS 
0922 MS 
1999 BS,MS 
0599 MS 
2205 MS 
4903 BS 
0913 MS 
0702 
0990 
0602 BS 
0506 MS 
0599 
0913 MS 
1905 PhD 
0915 MS 
1701 BS, MS,PhD 
0910 BS, MS, PhD 
0514 MS 
1902 BS, MS, PhD 
0906 MS 
2210 BS 
0602 MS 
0901 MS 

Telecommunications & Information Management 0599 
Telecommunication Networks 0799 MS 
Transportation Management 0510 MS 
Transportation Planning & Engineering 0908 MS 

I. Higher Education General Inventory System 
2. Pending approval by New York State 
3. Executive format program: Friday and Saturday, alternate weeks 

in the evening or late afternoon. While 
PhD seminars, qualifying exams, etc. are 
available only on the Brooklyn campus, 
dissertation research may be at another 
campus where the faculty adviser is resi
dent. 

Long Island 

BS,MS 
BS 

Westchester 

MS 

BS, MS MS 
BS,MS MS 
MS 

BS 

MS 

BS 

MS 

MS 

MS 

MS' 

MS 
MS' 
MS 

MS 
MS' 
MS 
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ACADEMIC DEPARTMENTS 
AND DEGREES 

Department of Mathematics 

BS (Mathematics) 

MS (Mathematics) 

PhD (Mathematics) 

Department of Chemical Engineering, Chemistry 
and Materials Science 

BS (Chemical Engineering) 
BS (Chemistry) 
BS (Environmental Science) 
MS (Chemical Engineering) 
MS (Chemistry) 
MS (Polymer Science and Engineering) 
PhD (Chemical Engineering) 
PhD (Materials Chemistry) 

Department of Civil and Environmental 
Engineering 

BS (Civil Engineering) 
MS (Civil Engineering) 
MS (Environmental Engineering) 
MS (Environmental Science) 
MS (Transportation Planning and Engineering) 
MS (Transportation Management) 
PhD (Civil Engineering) 

Department of Computer and Information Science 

BS (Computer Science) 
BS (lnfonnation Management) 
MS (Computer Science) 
MS (lnfonnation Systems Engineering) 
PhD (Computer Science) 
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Department of Electrical Engineering 

BS (Electrical Engineering) 
BS (Computer Engineering) joint with Dept. of Computer & 

Infonnation Science 
MS (Electrical Engineering) 
MS (Electrophysics) 
MS (System Engineering) 
MS (Telecommunication Networks) joint with 

Dept. of Computer & Infonnation Science 
PhD (Electrical Engineering) 

Department of Humanities and Social Science 

BS (Humanities) 
BS (Journalism and Technical Writing) 
BS (Social Sciences) 
MS (Environment-Behavior Studies) 
MS (History of Science) 
MS (Specialized Journalism) 

Department of Management 

MS (Financial Engineering) 
MS (Management) 
MS (Management of Technology) 
MS (Organizational Behavior) 
MS (Telecommunications and Infonnation Management) 

Department of Mechanical, Aerospace and 
Manufacturing Engineering 

BS (Mechanical Engineering) 
MS (Aeronautics and Astronautics) 
MS (Industrial Engineering) 
MS (Mechanical Engineering) 
MS (Manufacturing Engineering) 
MS (Materials Science) 
PhD (Mechanical Engineering) 

Physics Program 

BS (Physics) 
MS (Physics) 
PhD (Physics) 



UNIVERSITY DEGREE REQUIREMENTS 

This section details the general university
wide degree requirements which apply to 
all Polytechnic degrees. They are essentially 
minimum requirements which apply to all 
programs and degrees at the University. 
Academic departments may place addi
tional requirements on individual degrees. 
Such additional requirements are explained 
in the programmatic sections of the cata
log which follow. In no case, however, may 
a department specify requirements less 
stringent than those indicated here. 

BACHELOR OF 
SCIENCE DEGREES 

BASIC DEGREE 
REQUIREMENTS 
Bachelor of science degree programs 
require from 120 to 131 credits, depending 
upon the major as described in the pro
grammatic sections of the catalog. Students 
may attend on a part-time or full-time basis, 
and all degrees may be completed in four 
years of full-time study. Students must have 
a cumulative grade-point average 2.0 or 
better in all courses taken at Polytechnic to 
earn a bachelor's degree. (See the section 
on academic standing and probation.) Some 
programs may have additional require
ments on grades involving specified courses 
or groups of courses. To earn a Polytechnic 
Bachelor of Science degree, the student 
must take a minimum of 34 credits of 
junior- and senior-level courses at 
Polytechnic in order to fulfill residency 
requirements. 

Virtually all undergraduate courses are 
given during the day. A selection of evening 
undergraduate courses is available, but it is 
no longer possible to complete any under
graduate degree by taking courses entirely 
in the evening. 

PlACEMENT EXAMINATIONS 
Polytechnic gives all incoming freshmen 
placement examinations in writing and 
mathematics, as well as an entrance ques
tionnaire concerning computer background. 
Each of these examinations and the result
ing placements are discussed in the para
graphs below. 

Writing Placement Examination 
Both employers and accrediting organiza
tions are placing increasing emphasis on the 
need for well-developed written and verbal 
communications skills. No engineer or sci
entist can be an effective professional with
out the ability to communicate not only 
with other professionals in his or her own 
field but with professionals in other tech
nical and nontechnical fields, with private 
and public decision-makers and the general 
public. 

Polytechnic's programs involve frequent 
writing and speaking assignments across all 
areas of the curriculum, and it is essential 
that all students have the appropriate back
ground skills before getting too far into 
their professional studies. 

All incoming freshmen and most trans
fer students will be required to take a writ
ing placement examination. Students fall 
into two general groups: those with an 
English-speaking background, and those 
with an English as a Second Language 
(ESL) background. 

Based upon the results of the placement 
examination, students with an English-speak
ing background will be placed in either: 

HU 101 Writing and the 
Humanities I 3 credits 

or 
HU009 Introductory 

Composition 0 credits 

Students with an ESL background will 
be placed in either: 

HU I 03 Writing and the 
Humanities I (ESL) 3 credits 

or 
HU 008 Reading and Writing 

in English as a 
Second Language 0 credits 

Students completing HU 101 or HU 103 
continue with HU 200, Writing and the 
Humanities II. Students completing HU 009 
continue with HU 101, while those com
pleting HU 008 go on to take HU 103. 
Students placed in HU 008 or HU 009 are 
encouraged to take these courses over the 
summer preceding their freshman year. They 
are made available at a significantly reduced 
cost for students who do so. Students unable 
to take a course over the summer may take 
HU 008 or HU 009 during their first regu
lar semester. Typical schedules can be 
rearranged to accommodate this. 

Mathematics Placement Examination 
The Mathematics Placement Examination 
is an extensive test designed to provide a pro
file of a student's knowledge and skills in 
basic and advanced mathematics. The 
department uses the scores on the various 
components of this examination to guide a 
student to the appropriate mathematics 
courses. 

Computer Placements 
All freshmen take CS 200, Programming 
Methodology, during their first semester of 
study. Sections of this course, however, are 
segregated for students who have had sig
nificant hands-on experience with com
puters previously and those who have had 
very little experience. The placement deter
mination is made using a questionnaire 
filled out by each student. Those in the 
"inexperienced" section will receive addi
tional instruction on basic computer usage. 

Transfer students with prior college 
coursework in C++ may I) receive trans
fer credit, 2) place out of CS 200 or 3)reg
ister for credit by exam. Students needing 
more information should meet with the 
adviser in the Department of Computer 
and Information Science. 

All of Polytechnic's placement exami
nations are intended to insure that each 
student receives the exact instruction in 
basic areas needed for successful comple
tion of the degree program they have cho
sen. Placement examination results are 
superceded by the results of Advanced 
Placement examinations and/or acceptable 
transfer credits from another institution of 
higher education. 
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UNIVERSITY DEGREE REQUIREMENTS 

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 curriculum is intended to insure 
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 also intended 
to insure a breadth of knowledge of fun
damental engineering principles and an 
appreciation and understanding of all engin
eering disciplines. 

There are four components to the core 
curriculum, including the (I) liberal arts 
core, (2) mathematics core, (3) basic sci
ence core and ( 4) engineering and computer 
science core. Each of these components is 
described in the paragraphs which follow. 

Liberal Arts Core 
Every engineering student must take a min
imum of 24 credits of course work in the 
humanities and social sciences. These 
courses have two objectives, namely, the 
development of communications skills and 
an exposure to an appropriate balance of 
study in liberal arts content areas. Both are 
critically important and contribute to the 
general literacy of engineering undergrad
uates in dealing with the world and societal 
issues which set the context for the prac
tice of their professions. 

All students must take the following 
required courses (9 credits): 

HU 101/103 Writing and the 
Humanities I 3 credits 

HU 200 
ss 104 

Writing and the Humanities II 3 credits 
Cimte1nporan 
World Historv 3 credits 

Students placed in HU 008 or HU 009 
must successfully complete these courses 
before beginning HU 101 or 103. HU 103, 
if required, must be completed before reg
istering for SS I 04, and HU 200 is a desir
able co-requisite. 

To complete the minimum liberal arts 
requirements, each engineering student 
must elect two additional courses in the 
humanities and three additional courses in 
the social sciences (15 credits). In some 
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programs, students are required to take HU 
I 10, Professional Report Writing. In such 
cases, the remaining 12 credits are taken as 
one humanities course, two social science 
courses and one course in either area. In 
the humanities, electives are available in 
literature, philosophy, fine arts, or modem 
language. In the social sciences, electives 
are available in history, history of science, 
economics, psychology and sociology/ 
anthropology. In the case of the three 
required social science electives, at least one 
course must be other than SS 250, SS 189 
or the introductory course in sociology/ 
anthropology ( SS 184 or SS 189 effective 
spring 1994 ). Courses composing these 
focus areas are described in the "Human
ities and Social Sciences" portion of the 
catalog. Courses in writing, journalism and 
speech may not be used to fulfill these 
elective requirements. The foil wing courses 
also do not fulfil the ABET HU/SS require
ment for engineering students: HU 114, 
HU 130 and HU 344. 

Mathematics Core 
Every engineering student must take a min
imum of 17 credits of study in mathemat
ics. Four courses are required of all students: 

MA 106 Calculus I 4 credits 
MA 107 Calculus II 4 credits 
MA 108 Differential 

Equations and 
Numerical 
Methods 3 credits 

MA 109 Multidimensional 
Calculus 3 credits 

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

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

Basic Science Core 
The basic science core consists of 16 cred
its of study in the critical areas of chemistry 
and physics. The following courses are 
required of all engineering majors: 

CM 101 General Chemistry I 2.5 credits 
CM Ill General 

Chemistry Laboratorv I 0.5 credits 
CM !02 General Chemistry II 2.5 credits 
CM !12 General Chemistrv 

Laboratory II 0.5 credits 

PH 107 Mechanics 3.0 credits 
PH 108 Electricity, Magnetism, 

and Fluids 3.0 credits 
PH 118 Phvsics Laboraton 

for PH 108 0.5 credits 
PH 109 Waves. Optics and 

Thermodynamics 3.0 credits 
PH 119 PhYsics Laboratorv 

for PH 109 0.5 credits 

Although they are given separate course 
numbers, courses and their associated lab
oratories should be taken concurrently. 

Engineering and Computer 
Science Core 
The centerpiece of the core curriculum for 
engineering majors is the engineering and 
computer 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
eering 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 early introduction and 
immersion in engineering both as an intel
lectual discipline and a professional pursuit. 

The Accreditation Commission for 
Engineering and Technology (ABET) 
defines six fundamental areas of engin
eering: mechanics, electric and electronic 
circuits, materials science, thermodynam
ics, transport phenomena and computer 
science (not including programming skills). 
The engineering and computer science core 
is constructed to guarantee that every engin
eering major is exposed to many of these 
fundamental areas. All engineering students 
are required to take the following courses: 

EG 101 Introduction to 
Engineering 3 credits 

EG 102 Introduction to 
Engineering Design 3 credits 

cs 200 Programming 
Methodology 3 credits 
Senior Design 
Project 4 credits 

*Actual course code depends on departmem. 

Transfer students replace EG 101 and 
EG 102 by advanced technical courses if 
they enroll in the University as sophomores 
or later. 

EG 101/102 constitutes the freshman 
engineering program, focusing on hands
on experiential learning and on the process 
of engineering design as the single most 
unique professional function of the engi
neer. Each major defines its own senior 



design projects, but every engineering stu
dent must complete one. 

To complete the engineering core, each 
engineering disciplinary curriculum must 
specify one course focusing on each of the 
three fundamental areas of engineering dis
cussed previously. At least one of these 
courses will be taught in an engineering 
department (including computer science) 
other than the student's major. 

Writing and Speaking Across the 
Curriculum 
Polytechnic has adopted a "writing and 
speaking across the curriculum" program 
to insure the development of adequate com
munications skills on the part of all grad
uates. The program ensures that significant 
writing and speaking assignments will be 
included in designated courses throughout 
the student's undergraduate program and 
that the grades for these courses will be 
int1uenced by the quality of presentation in 
addition to mastery of content. It is expected 
that every full-time Polytechnic under
graduate will have at least one such course 
in every semester of registration. 

To support this program, a writing learn
ing center has been established at the 
Brooklyn campus, staffed by instructors 
and qualified tutors. Appointments 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 Social 
Sciences. 

Core courses such as HU I 0 Ill 03, HU 
200, SS 104, EG 101, EG 102, all HU/SS 
electives and all senior design projects are 
"writing and speaking intensive" courses. 
Each disciplinary curriculum identifies 
other courses which will fit into this cate
gory as well. 

FRESHMAN SEMINAR 
All incoming freshmen, including trans
fer students with less than 6 credits, are 
required to take SL 101, Freshman Seminar. 
This seminar includes weekly discussions 
and presentations on time management, 
study and test-taking skills, available sup
port services at Polytechnic and many other 
subjects of importance to beginning stu
dents. A short paper on the selection of a 
major is required of all students in this 
noncredit course. 

At the end of this course, students will 
be given the opportunity to confirm or 
change their major. Undeclared majors 
may choose to select a major, or may remain 
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undeclared until the end of the freshman 
year, at which time a major must be 
declared. In general, the major can be 
changed at the end of the first semester or 
at the end of the freshman year without 
loss of credits. 

Academic Skills Seminar 
All first-year, first-time probationary stu
dents are required to register for and pass 
the Academic Skills Seminar (SL 1 02). 
The seminar consists of eight one-hour 
sessions which meet once per week and is 
taught on a pass/fail basis. The purpose of 
the seminar is to help students learn how to 
become more academically successful. 
Please see the Academic Probation sec
tion in the "Academic Programs and 
Policies" portion of this catalog for more 
complete information. 

GRADUATION CHECKLIST 
Undergraduates who are nearing comple
tion of their degree requirements receive a 
graduation check list, which shows the 
completed courses and their assignment to 
required areas of study and lists the courses 
remaining to be completed for the degree. 
After approval by the major academic 
department, the checklist is mailed to stu
dents by the Registrar. Checklists are pre
pared for full-time students after completion 
of 85 credits and for part-time students 
after I 05 credits. A revised checklist will 
be issued to any student who does not com
plete his or her degree program within a rea
sonable period after issuance of the initial 
checklist. 

COURSE SUBSTITUTIONS 
AND OTHER 
MODIFICATIONS TO 
CURRICULA 
Curricula sometimes change in order to 
keep students abreast of the latest knowl
edge and methods within the subject area, 
especially in the science, engineering and 
technology areas taught at Polytechnic. 
Students will be informed of these changes 
by their major department. Because of 
changes in curricula and course content, and 
to address special situations, it is occa
sionally necessary to substitute a course 
for one specified in the curriculum to meet 
degree requirements. Such substitutions are 
documented on an Adjustment of Degree 
Requirements form, commonly known as 
a "blue sheet" because of its color. The 
form is available from the Office of Student 

Records. Each substitution must be doc
umented on a form, and each must be 
approved by the student's major faculty 
adviser and by the Office of Academic 
Affairs. If a graduation checklist has already 
been issued at the time of the substitution, 
the change should be formally entered on 
the checklist and approved by the major 
adviser and the Office of Academic Affairs. 

Students who have interrupted their 
studies for a length of time are likely to have 
degree requirements evaluated according to 
the curriculum in effect at the time of read
mission, not according to the curriculum in 
effect at the time the student first matricu
lated. This is to ensure that the course work 
used to fulfill degree requirements is cur
rent and meets the current standards in the 
field. At the time of readmission, the stu
dent should discuss with the adviser the spe
cific courses remaining to be taken for 
graduation as well as the applicability 
toward the degree of courses already taken. 

SENIOR HONOR STUDENTS 
Each spring, the departments of Electrical 
Engineering and Computer Engineering 
select students with high grade-point aver
ages who will complete their degree 
requirements in the following academic 
year. Such students are listed as honor 
students in that year's commencement pro
gram and are given special permission to 
make substitutions in their selection of 
senior courses. Most often this takes the 
form of substituting more advanced grad
uate courses in place of usual requirements 
in the same area of study. To be eligible for 
this designation, transfer students must 
complete half of the credits needed to sat
isfy degree requirements at Polytechnic 
(for example, 64 of 128). 

DEGREES WITH HONORS 
Degrees with honors will be awarded to 
undergraduate students of high scholastic 
rank upon unanimous recommendation of 
the faculty. Honors are based upon the 
following schedule of cumulative grade
point averages: 

BS Cum Laude 
BS Magna Cum Laude 
BS Summa Cum Laude 

3.40-3.59 
3.60-3.69 

23.70 

To be eligible for graduation with hon
ors, including selection as valedictorian, 
transfer students must have completed a 
minimum of 60 credits toward their degree 
requirements at Polytechnic. 
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DUAL MAJORS 
A dual major is a single BS degree with two 
major disciplines indicated on the degree. 
A student may receive a degree indicating 
dual majors if he or she: 

• is assigned a home department that will 
be responsible for the student's primary 
(first) major, 

• applies for and is admitted to the second 
department in the same manner as a 
student who wishes to change majors 
and 

• has, prior to graduation, approval from 
each department of the courses for its 
major. 

Interested students should consult 
departmental advisers, for not all disci
plines are available as dual majors. 

DUAL UNDERGRADUATE 
DEGREES 
It is also possible for students to earn two 
separate BS degrees in two disciplines. 
Special requirements for each degree are 
determined by the departmental under
graduate adviser or department head for 
each department, in accordance with the fol
lowing rules: 

• The set of courses includes all of the 
required courses for each degree. Some 
elective credits for one curriculum may 
be fulfilled with required credits from the 
other, given that sufficient senior/grad
uate level electives are completed to 
provide depth in each discipline. 

• The total credits required for both 
degrees must exceed those required for 
one of the degrees by at least one full 
year 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 Credits = Credits (Degree I) + 
Credits (Degree 2)/4 

• This is a minimum, and some combi
nations of degrees may require addi
tional credits. Where the two majors are 
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closely related, such as electrical engin
eering and computer science, physics 
and electrical engineering, mechanical 
engineering and aerospace engineering, 
etc., five years of study will generally 
suffice to earn both degrees. Where the 
two degrees are less closely related, 
such as civil engineering and chemistry, 
electrical engineering and humanities, 
mechanical engineering and physics, 
etc., additional credits and more than five 
years will be required. 

• Students working towards two degrees 
must (I) register in a "home" department 
which will be responsible for the stu
dent's primary (first) degree, and notify 
the department of the intent to pursue a 
second degree, (2) apply for and receive 

admission to the second department in 
the same manner as a student wishing 
to change departments, (3) obtain 
approval from both departmental faculty 
advisers when registering or withdraw
ing from a course, ( 4) maintain good 
academic standing in the University 
and in each academic department and (5) 
complete all courses specified in the 
graduation check list provided by each 
department with satisfactory grades. 

• Both degrees may be simultaneously 
earned, or the primary degree may be 
earned first. Graduation honors for each 
degree are separately determined. 

To graduate in the minimum amount of 
time with two degrees, students should 
choose this option as early as possible. The 
courses of the two degree programs can 
then be interwoven to provide good acad
emic continuity and to satisfy all prerequi
sites in an orderly fashion. Please note that 
many students, rather than earn two under
graduate degrees, prefer to earn a single 
baccalaureate degree followed by a master's 
degree in a different, but related, discipline. 

Students interested in the two-degree 
option should check with their undergrad
uate advisers, as not all combinations of dis
ciplines can be conveniently packaged in 
this manner. 

BSIMS ACCELERATED 
HONORS PROGRAMS 
Students who have outstanding academic 
records may apply for admission to BS/MS 
Accelerated Honors Programs that lead to 
simultaneous award of a bachelor's and a 
master's degree. These programs allow 
students to make accelerated progress 
toward completion of the two degrees 
through combinations of Advanced 
Placement credits, summer course work 
and taking more credits per semester. 

The courses required for the two degrees 
in these programs include all courses 
required for the individual BS and MS 
degrees, but the total number of credits 
may be less that the sum of the credits 
required for the individual degrees. Specific 
combinations of BS and MS majors that are 
available in this accelerated format are 
described in the individual academic pro
gram sections of this catalog. Additional 
information can be obtained from depart
mental faculty advisers. 

MASTER OF 
SCIENCE 

Admission to Master of Science degree 
programs requires a bachelor's degree in an 
appropriate preparatory discipline from an 
institution acceptable to Polytechnic. 
Candidates for Master of Science degrees 
must complete no less than 36 units of 
advanced study and/or research beyond the 
bachelor's degree in the program selected. 
Specific course requirements for each 
Master of Science program are detailed 
in the programmatic descriptions of this 
catalog. 

In order to obtain any graduate degree 
or certificate, students must maintain a 
grade-point average of 3.0 (equivalent to a 
B letter grade) or better in all graduate 
courses taken at Polytechnic, including 
those not used to fulfill specific program 
requirements. An average of B or better is 
also required in all guided studies, includ
ing readings, projects, theses and disserta
tions. 

Students may offer no more than 12 
units of project, guided studies and/or the
sis towards fulfillment of the Master of 
Science degree requirements. Registration 



in a project and/or thesis must be continu
ously maintained until the work is com
pleted and a grade recorded. 

A minimum of27 units of work must be 
taken at Polytechnic. A maximum of 9 
unit~ may be accepted as transfer and/or val
idation credits, the latter not exceeding 6 
units. All requirements for the Master of 
Science degree must be completed within 
a period of no more than five years after 
beginning graduate studies at Polytechnic. 
Any extension of this period requires the 
approval of the Office of Academic Affairs. 

Individual programs may specify 
required courses, minimum grade-point 
averages in specific courses or course 
groups and/or require a comprehensive 
examination, presentation of a seminar, or 
completion of a project or thesis. 

DOCTOR OF 
PHILOSOPHY 

Requirements for the PhD are both quali
tative and quantitative. Students will find 
that the formal requirements of residence, 
course units and dissertation provide a 
framework within which they are free to 
construct individual programs for creative 
learning at an advanced level. 

Graduate students who wish to enter 
into a systematic program leading to the 
doctorate should confer with an adviser in 
the department of major interest regard
ing selection of courses, major and minor 
fields of study, formulation of a guidance 
committee, qualifying and language exam
inations and degree candidacy. Students 
must satisfy the detailed requirements of the 
degree program selected. 

All candidates for the doctorate must 
complete a minimum of 90 units of grad
uate work beyond the bachelor's degree, 
including a minimum of 24 units of dis
sertation research. A minimum of 30 units, 
including all dissertation units, must be 
taken at Polytechnic. 

Students may not register for disserta
tion research until they have passed the 
doctoral qualifying examination given by 
their major department. These examina
tions are generally scheduled once or twice 
each year, and students should consult the 
academic department for specific infor-

UNIVERSITY DEGREE REQUIREMENTS 

mation. Once the student ha-; started the dis
sertation, registration for the dissertation 
must be continuous until the dissertation has 
been completed and accepted, unless a 
leave of absence is formally granted. 

Students must maintain a grade-point 
average of 3.0 (equivalent to a B letter 
grade) or better for all graduate courses 
taken at Polytechnic and a B or better aver
age for the dissertation. Departments may 
have specific course or grade requirements 
which must be fulfilled. 

Full-time doctoral students are required 
to complete all work for the doctorate 
within six years of initiation of graduate 
work at Polytechnic. Part-time students 
must complete within 12 years. Any exten
sion of these periods requires the approval 
of the Office of Academic Affairs. 

GRADUATE 
CERTIFICATE 
PROGRAMS 

Polytechnic offers a number of graduate 
certificate programs in specialized subject 
areas for students who may not wish to 
enroll in a full degree program. Students 
must officially enroll in a certificate pro
gram when they begin graduate study at 
Polytechnic. Detailed descriptions of the 
certificate programs are available from the 
responsible departments. 

Depending on the program, 12 to I 5 
units must be taken at Polytechnic in order 
to earn the certificate, and the courses may 
also be applied to graduate degrees. 
Applicants must be formally admitted to a 
certificate program before beginning 
course work. Admission requirements are 
the same as those for the related MS pro
grams. 

A cumulative grade-point average of 
3.0 in all graduate courses taken at 
Polytechnic is required for receipt of a cer
tificate. No courses applied to one certifi
cate program can be applied to another. 
Requirements for certificates must be com
pleted within three years. 

A student in such a program who sub
sequently decides to pursue a graduate 
degree must file a separate application for 
admission to the regular graduate program. 

The following graduate certificate pro
grams are currently available: 

Achieving World Class Quality 
Computational Methods for Engineering Design and 

Analysis 
Construction Management 
Financial Engineering 
Hazardous Waste Management 
Human Resources 
Information Management 
Manufacturing Engineering and Production Science 
Manufacturing Excellence by Design: Holistic 

Approach 
Operations Management 
Organizational Behavior 
Polymeric Materials 
Software Engineering 
Technical Communications 
Technology Management 
Telecommunications Management 
Traffic Engineering 
Transportation Management and Economics 
Transportation Planning 
Wireless Communications 

APPLICATION 
FOR DEGREE 

Formal application for the award of any 
Polytechnic degree or certificate must be 
filed by graduate and undergraduate stu
dents. Filing dates for each 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 BS and MS degrees 
are available in the Office of Student 
Records. Applications for the PhD degree 
are available in the Office of Academic 
Affairs. Degrees are certified and diplo
mas issued twice a year, at the end of the 
fall and spring semesters. Degrees are con
ferred at the annual spring commencement 
held in late May or early June. All work for 
the degree must be completed and sub
mitted prior to the date of graduation. Upon 
graduation, no transfer of courses among 
degree programs is allowed. 

Filing fees for diplomas are payable at 
the time of filing in the Office of the Bursar. 
If the award of a degree is delayed, diploma 
fees are not charged again. By vote of the 
faculty, degrees are not awarded to mem
bers of the University teaching staff who 
hold the rank of assistant professor or 
higher. 
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UNIVERSITY DEGREE REQUIREMENTS 

THESES AND 
DISSERTATIONS 

UNDERGRADUATE THESES 
The purposes of the undergraduate the~is 
is to apply knowledge gained in the maJor 
field of interest and to familiarize the stu
dent with methods of planning, conducting 
and reporting original research. The the
sis may be a discourse upon a subject 
included in the student's courses of study, 
an account of an original investigation or 
research, a report on a project, or an orig
inal design accompanied by an explanatory 
statement. 

All undergraduate students who plan to 
undertake a thesis should report to the head 
of their major department for choice of a 
thesis topic at least one year prior to grad
uation. The head of the department will 
approve requests and appoint a ~hesis 
adviser. Students should contact their the
sis adviser immediately and register for 
a thesis at the next registration. Thereafter, 
the student must register for the thesis every 
fall and spring until it is completed and 
accepted, and the final grade is entered 
into the student's permanent record. 

The undergraduate thesis is optional. 
All theses and results obtained become the 
property of Polytechnic University. 
Regulations covering thesis registration 
and thesis format are available in all depart
mental offices. 

GRADUATE RESEARCH 
(PROJECTS, THESES, 
DISSERTATIONS) 
Investigations undertaken for graduate 
research have as their primary purpose the 
development of independent and creative 
thinking. Through them, students are trained 
in analysis, research and synthesis, and 
contribute to the advancement of science 
and engineering. 

Research for an advanced degree shall 
embody knowledge of the field of science 
or engineering chosen by the candidate, 
encompassing an understanding of basic 
principles, together with comm~nsurate 
acquaintance with current practices, the 
literature and the work of leaders in the field 
of study. 

Master of science students may elect to 
complete an MS project or MS thesis and 
may be required to do so in c~rtain p~o
grams. Consult the programmatic descnp-
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tions of this catalog for details. The thesis 
is generally a more extended piece of work, 
usually entailing 9 to 12 units, while the pro
ject usually entails 3 to 6 units. At this level, 
research shall exhibit a thorough under
standing of advanced scientific thought or 
ability to apply advanced principles con
structively to engineering planning and 
design. 

Each doctor of philosophy student must 
complete a PhD dissertation. Research at 
this level must demonstrate critical and 
constructive thought as well as the ability 
to use the techniques necessary in the explo
ration and development of new areas of 
knowledge in science or engineering. A 
successful dissertation must demonstrably 
advance the state-of-the-art in the subject 
area of research. University requirements 
for dissertations set a minimum of 24 units 
of registration. All research should be char
acterized by accuracy of observation and 
measurement and by clarity and com
pleteness in presentation. The conclusions 
presented must be supported by adequate 
studies and investigations and supplemented 
by a complete bibliography. 

REGISTRATION FOR THESES 
AND DISSERTATIONS 
After a project, thesis, or dissertation adviser 
and/or guidance committee has been 
appointed, the candidate should register 
each semester for the number of units that 
realistically reflects the amount of time 
and effort the candidate expects to devote 
to this research. Registration must be con
tinuous each fall and spring until an ade
quate research effort has been completed 
and the required oral examination has been 
passed. Registration may not be interrupted 
until a grade is entered on the permanent 
record except with the permission of the 
Office of Academic Affairs. If, at the end 
of any semester, the work covered by any 
unit of registrations is deemed unsatisfac
tory by the adviser, reregistration for the 
same unit may be required, obligating the 
student for full tuition and laboratory fees 
involved. Registration for the last unit is 
required until a final grade is submitted to 
the Office of Student Records. 

For the PhD, if the minimum number of 
dissertation units has already been taken and 
the dissertation is finished except for the 
final defense, then the student will be 
allowed to register for the dissertation for 
a Y, unit in order to keep the tuition charges 
to a minimum. Registrations for Y, unit 
may only be done once. 

MANUSCRIPT 
PRESENTATION 
The research is to be presented to the 
appointed guidance committee by the ca_n
didate in final manuscript form for offiCial 
acceptance on or before the Monday seven 
weeks before commencement. The format 
of the bound document resulting from 
research is prescribed in a brochure entitled 
"Regulations on Format, Duplication, and 
Publication of Project Reports, Theses, and 
Dissertations," which is available from the 
Office of Academic Affairs and in the var
ious departmental offices. Some of the reg
ulations are summarized below. 

Master's degree candidates are to sub
mit four final bound copies of their research, 
and doctoral candidates must submit five 
final copies, of which one copy is to be left 
unbound for microfilming. Duplication 
processes of high quality are acceptable. In 
addition, each doctoral candidate is required 
to submit two copies of an abstract of not 
more than 350 words suitable for publica
tion in Dissertation Abstracts. 

The four finished copies are to be sub
mitted to the department for appropriate sig
natures and presented to the Office of 
Academic Affairs 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 
submit the unbound copy in a labeled enve
lope along with the two copies of the 
abstract. The original copy is kept perma
nently in the Polytechnic library. 

PUBliCATION 
Doctoral dissertations will be microfilmed 
by 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 by any interested 
person. 

The faculty regards publication of the 
major content of a doctoral dissertation in 
a recognized scientific journal as a neces
sary final step if the work performed is t.o 
achieve maximum usefulness. The publi
cation must indicate, by footnote or other
wise, its basis as a Polytechnic University 
dissertation. 
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A BRIEF GUIDE TO 
COURSE DESCRIPTIONS 

Each program described in this catalog contains detailed descriptions of the courses offered within the program. A sample course 
description follows: 

MA 123 Experimental Design 2~:1~:0:4 

Principles of modem statistical experimentation, including practice using basic designs for scientific and industrial 
experiments and testing. Single factor experiments, randomized block design, Latin squares, Graeco-Latin squares; fac
torial and fractional factorial experiments; surface-fitting designs. 
Prerequisite: MA 224 Co-requisite: MA 153 
Also listed under IE 123 

The first line gives the official course number for which you must register, the official course title, and the breakdown of credits 
(undergraduate) or units (graduate) for the course. In the sample description, the courses meets for 2~ lecture periods, 1~ laboratory 
periods and no recitation periods per week. If successfully completed, 4 credits are earned. 

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

"Prerequisites" are courses (or their equivalent) that must have been completed before registering for the described course. 
"Co-requisites" are courses taken concurrently with the described course. 

The notation "Also listed ... " indicates that the course is also given under the number shown. This means that two or more depart
ments or programs are sponsoring the described course, and that you may register under either number, usually the one representing 
your major program. The classes are jointly given and held. 
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DEPARTMENT OF CHEMICAL ENGINEERING, 
CHEMISTRY AND MATERIALS SCIENCE 

Head: Kalle Levan 

The increased complexity of materials 
and biomaterials in science, engineering 
and technology applications has 
increased the need for interdisciplinary 
approaches to synthesis, production and 
applications. Tasks ranging from syn
thesis of molecules to factory produc
tion of materials require increased num
bers of chemists, chemical engineers 
and material scientists. Employment 
opportunities include the pharmaceuti
cal, cosmetics, food and plastics indus
tries, as well as materials in biomedical 
sciences. Job growth rates in these relat
ed fields are among the highest in the 
technical professions. 

To face the demands and challenges 
in modern industry, the Chemical 
Engineering, Chemistry, and Materials 
Science Departments at Polytechnic 
University have joined their forces to 
form a single, multidisciplinary depart
ment. We now offer educational and 
research programs that fulfill the pre
sent trends with novel molecules, 
advanced properties and processes, and 
high quality optimization. The pro
grams include BS degrees in chemical 
engineering, degrees in chemistry with 
options in biomedical sciences, bioma
terials, materials chemistry, and poly
mer chemistry. MS degrees are in 
chemical engineering, polymer science 
and engineering, chemistry, and mate
rials science. The PhD program offers 
degrees in chemical engineering and in 
materials chemistry. The department 
also offers advanced certificates in 
smart materials and in materials charac
terization. Our programs rely strongly 
on our reputation in polymeric materi
als. Polytechnic University was the first 
in the world to offer education in poly
mer science. The department works 
closely with the Herman F. Mark 
Polymer Research Institute, which coor
dinates industrial cooperations, 
advanced education with workshops 
and specific symposia. 
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The professors in the Department of 
Chemical Engineering, Chemistry and 
Materials Science are all researchers at 
the leading edge of their fields. 
International symposia are organized at 
Polytechnic University on specific top
ics and worldwide recognition is based 
on the enthusiastic activity of our facul
ty. Research fields include both govern
ment and industrial cooperation with 
annual meetings to optimize recruiting, 
mutual interactions and information 
exchange. The fundamental areas of 
research consists of molecular thermo
dynamics, molecular modelling and 
crystallization studies, which together 
form the essentials for overall under
standing of structure formation. The 
faculty specializes in advanced charac
terization methods, using laboratories 
for surface analysis, scattering, HOP
chromatography, molecular modelling, 
X-ray scattering, spectroscopy, micro
scopy (STEM, STM and OM) and elec
trical and optical properties of materi
als. The wide variety of areas in 
research include chiral polymers, with 
their importance in the pharmaceutical 
and information technology industries, 
and complex polymer fluids, which 
respond to external conditions like tem
perature, pressure and stress. Composite 
materials and polymer blends involve 
research in which the desired properties 
are tailor-made for various structural 
applications. The study of electrical and 
optical properties of materials has 
brought the fundamental science closer 
to applications with electro-active mate
rials. Biomedical materials also play an 
important part in research efforts to cre
ate elastic biodegradable materials, 
encapsulated medicine, and new drug
release technology. Research projects 
include interdisciplinary aspects with 
mechanical and electrical engineering 
and computer science departments. 

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

UNDERGRADUATE 
PROGRAMS 

The undergraduate program in chemical 
engineering provides a sound founda
tion in science and the engineering sci
ences and builds on this a strong and 
integrated set of courses in chemical 
engineering. Thorough instruction is 
given in chemistry, physics, mathemat
ics and in the engineering sciences 
basic to the understanding of physical 
and chemical operations and processes. 
Courses in engineering science include 
engineering thermodynamics, reaction 
kinetics, process dynamics, fluid 
mechanics, heat transfer and mass 
transfer. 

An undergraduate program leads to a 
bachelor of science in chemical engi
neering and is accredited by the 
Accreditation Board for Engineering 
and Technology (ABET). The chemical 
engineering curriculum provides a 
background that enables the graduate to 
select a professional career from an 
extremely broad spectrum of opportuni
ties. Graduates are prepared to take 
employment in a number of capacities 
in industry or to enter graduate school 
for advanced study in chemical engi
neering or other fields. 

For students majoring in chemistry, 
the Department of Chemical 
Engineering, Chemistry and Materials 
Science provides curricula which go 
beyond the professional training 
requirements of the American Chemical 
Society. Courses offered are designed 
to prepare students for graduate studies 
or work in industry. The BS in chem
istry is certified by the American 
Chemical Society, and graduates are 
immediately eligible for membership. 

The BS in chemistry with an option 
in materials chemistry is to provide spe
cialization in the field of materials with 
the introduction of ceramics, alloys 
semiconductors and polymers. The BS 
with an option in polymer chemistry is 
designed to prepare the student both for 
industrial employment and for graduate 
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work in the field of polymers. 
The Biomedical Sciences Option of 

the Bachelor of Science in chemistry 
provides significant exposure to both 
chemical and biological sciences. The 
curriculum may be selected by students 
preparing for professional careers i_n 
medicine, dentistry, osteopathy, veten
nary, podiatry, optometry or biotechnol
ogy and bioengineering. 

The Biomaterials option is directed 
toward science and engineering studies 
of materials for biomedical use. The 
program includes study of structure and 
properties of biological macromolecules 
and the use of materials such as ceram
ics and polymers in the medical field. 

I GRADUATE PROGRAMS I 
Graduate programs in chemical engi
neering are designed to introduce stu
dents to advanced designs, research and 
development. The department offers 
graduate programs leading to a mast~r 
of science, engineer and doctor of phi
losophy in chemical engineering and to 
a master of science in polymer science 
and engineering. 

The MS program in chemistry and 
the PhD program in materials chemistry 
are intended to develop broad compe
tence in the field of chemical sciences 
with specializations in synthesis of 
novel molecules, polymers and bioma
terials, characterization of these materi
als, or final evaluation of the perfor
mance level of the developed products. 
A series of advanced special courses are 
designed to fulfill modem expectations 
in addition to fundamental courses. On
site research and electives in other dis
ciplines like Management are encour
aged for part-time students. 

The Materials Science program pre
pares students for a Master of Science 
in materials science. MS and PhD 
degrees are offered at the Brooklyn 
campus and certain MS degrees are 
offered at the Westchester Center. 

II 
FACULTY 

PROFESSORS 

Nitash P. Balsara, Professor of 
Chemical Engineering 

II 

PhD, Rensselaer Polytechnic Institute 
Polymer phase behavior, scattering 
(light and neutrons) and diffusion 

Bruce A. Garetz, Professor of Physical 
Chemistry 
PhD, Massachusetts Institute of 
Technology 
Laser spectroscopy, nonlinear optics 
and multiphoton processes, molecular 
dynamics 

Mark M. Green, Professor of Organic 
Chemistry 
PhD, Princeton University 
Macromolecular stereochemistry: syn
thesis and structure 

Richard Gross, Herman F. Mark 
Professor of Polymer Science 
PhD, Polytechnic University 
Inteiface between biology and polymer 
science, enzvmes in organic media for 
regio- and ~nantioselective polymeriza
tions, whole-cell systems for the genera
tion of polymeric structures, biore
sorbable polymers 

Kalle Levon, Professor, Department 
Head and Director of the Polymer 
Research Institute 
Dr. Agr., University of Tokyo 
Phase separation in polymer blends and 
solutions, gelation, conductive polymers, 
bioagent detection 

Jovan Mijovic, Professor of Chemical 
Engineering 
PhD, University of Wisconsin at 
Madison 
Relaxation dynamics in complex sys
tems, modeling of processing of poly
mers, in-situ monitoring of processes, 
structural relaxation in the glassy state 

Shirley M. Motzkin, Professor of 
Biology 
PhD, New York University 
Development mechanisms, teratology 
and skeletal development, rediation 
effects 

Allan S. Myerson, Joseph J. and Violet 
J. Jacobs Professor Chemical 
Engineering 
PhD, University of Virginia 
Crystallization, mass transfer, biochemi
cal engineering 

Eli M. Pearce, University Professor 
PhD, Polytechnic Institute of Brooklyn 
Polymer synthesis and degradation 

Abraham Ulman, Alstadt-Lord-Mark 
Professor of Chemistry 
PhD, The Weizmann Institute (Israel) 
Self-assembled monolayers and surfac
ing engineering, wetting and adhesion, 
suiface initiated polymerization and 
polymer brushes, nanoparticles and 
nanotechnology, advanced materials 

ASSOCIATE PROFESSORS 

Mary K. Cowman, Associate Professor 
of Biochemistry 
PhD Case Western Reserve University 
Mol;cular biomechanics of connective 
tissue polysaccharides. Solution confor
mation and interactions of hyaluronan, 
novel methods for structure characteri
zation, connective tissue organization 
and function 

Leonard I. Stiel, Associate Professor of 
Chemical Engineering 
PhD Northwestern University 
The;modynamic properties of mixtures, 
properties of polar fluids 

Iwao Teraoka, Associate Professor of 
Polymer Chemistry 
PhD, University of Tokyo 
Polymer solution dynamics, fractiona
tion of polymers 

Nancy M. Tooney, Associate Professor 
of Biochemistry and Associate Dean of 
Engineering and Applied Sciences 
PhD, Brandeis University 
Structure and function of proteins and 
other biopolymers, blood clotting sys
tem, fibronectin structure and ftmction, 
environmental chemistry 

Edward N. Ziegler, Associate Professor 
of Chemical Engineering 
PhD, Northwestern University 
Kinetics and reactor design, air pollu
tion control, fluidization 
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Walter P. Zurawsky, Associate 
Professor of Chemical Engineering 
PhD, University of Illinois 
Plasma polnneriz.ation, mass transfer in 
membranes 

ASSIST ANT PROFESSORS 

Yitzhak Shnidman, Assistant Professor 
PhD, The Weizmann Institute (Israel) 
Modeling structure and dvnamics in 
multiphase fluid, solid, colloid and poly
mer systems, focusing on inteifacial phe
nomena, such as wetting, adsmption, 
adhesion and nucleation 
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RESEARCH FACULTY 

T.K. Kwei, Research Professor of 
Polymer Chemistry 
PhD, Polytechnic Institute of Brooklyn 
Polymer-polymer miscibility, segmented 
polyurethanes and unsaturated poly
esters, phase relationships in polymer 
blends, interactions in composites 

Y oshiyuki Okamoto, Research 
Professor of Organic and Polymer 
Chemistry 
PhD, Purdue University 
Organic and polymer synthesis, charac
terizations and applications 

Sergio Petrucci, Research Professor of 
Physical Chemistry 
PhD, University of Rome 
Relaxation kinetics, ligand substitution 
in nonaqueous media, microwave and 
diffusional rotational relaxation 

Arnost Reiser, Research Professor of 
Chemistry 
Dring, University of Prague 
Polymer photochemistry, photoresists, 
image science 

EMERITUS FACULTY 

Robert C. Ackerberg, Professor 
Emeritus of Chemical Engineering 
PhD, Harvard University 
Fluid Mechanics, Applied Mathematics 

Frederick Eirich, Distinguished 
Professor of Polymer Chemistry 
PhD, University Vienna 
Mechanical behavior of polymers, rhe
ology, colloid chemist1y, chemical evo
lution, biopolymers 

Ernest Loebl, Professor Emeritus of 
Physical Chemistry 
PhD, Columbia University 
Theoretical chemistry, quantum statisti
cal mechanics 

Herbert Morawetz, Institute Professor, 
Professor Emeritus of Polymer 
Chemistry 
PhD, Polytechnic Institute of Brooklyn 
Polymer reactions, hindered rotation in 
polymer systems, properties of polymer 
gels, polymer compatibility 
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CHEMICAL ENGINEERING PROGRAM 

Chemical engineers rely heavily on sci
ence, engineering methods, experience 
and ingenuity to develop the processes 
and equipment required for economical 
production of new and useful products. 
Chemical engineers have contributed to 
the development of virtually every 
material common to modern life. They 
are involved with the production of 
petroleum products, plastics, pharma
ceuticals, foodstuffs, synthetic rubber 
and rocket propellants, to name a few. 
Their influence has been felt in develop
ing fuel cells, automatic controls, water 
desalination plants, missiles and artifi
cial kidneys. 

Chemical engineers may choose from 
a very wide range of activities including 
research, process and product develop
ment, design and supervision of the con
struction and operation of industrial 
plants, technical sales and services, con
sulting, management and teaching. 
Opportunities in chemical engineering 
are virtually unlimited. 

The foundations of chemical engi
neering are the sciences, with emphasis 
on chemistry, mathematics, physics and 
the engineering sciences (including ther
modynamics, t1uid mechanics, kinetics, 
and heat and mass transfer). Chemical 
engineering courses include the analysis, 
design and control of equipment, opera
tions and processes. Through this course 
of study, chemical engineering students 
develop the knowledge and analytical 
skills necessary to bridge the gap 
between scientific advances and large
scale production of products. 

UNDERGRADUATE 
PROGRAM 

The undergraduate program in chemical 
engineering provides a sound foundation 
in science and the engineering sciences. 
An integrated set of chemical engineering 
courses is built upon this foundation. 
Thorough instruction is given in chem
istry, physics, mathematics and engineer
ing science, which are basic to the under
standing of physical and chemical opera-

tions and processes. Courses in engineer
ing science include engineering thermody
namics, reaction kinetics, process dynam
ics, t1uid mechanics, heat transfer and 
mass transfer. 

The goal of the chemical engineering 
program is to provide our students with a 
solid foundation in science and engineer
ing that will allow them to work in 
industry or pursue advanced degrees in 
chemical engineering or related fields. 
To meet this goal, thorough instruction is 
given in chemistry, physics and mathe
matics. An integrated set of chemical 
engineering courses is built upon this 
foundation and includes courses in ther
modynamics, reactor design, transport 
processes, process dynamics and process 
design. Through this course of study, 
chemical engineering students develop 
the knowledge and analytical skills nec
essary to bridge the gap between scien
tific advances and large-scale production 
of products. 

Design is an essential part of the 
chemical engineering education and is 
incorporated into many of the chemical 
engineering courses. Generally, as stu
dents progress through the curriculum 
and learn more fundamental engineering 
science, more design components are 
introduced into the courses and the com
plexity of the design problems increase. 
A two-semester sequence of courses in 
process design is required in the senior 
year. In these courses students must 
design chemical processes and must 
include engineering, safety and econom
ic considerations in their designs. 

The chemical engineering curriculum 
provides a background that enables the 
graduate to select a professional career 
from an extremely broad spectrum of 
opportunities. Graduates are prepared to 
take employment in a number of capaci
ties in industry or to enter graduate 
school for advanced study in chemical 
engineering or other fields. 

An undergraduate program leads to a 
Bachelor of Science in chemical engi
neering and is accredited by the 
Accreditation Board for Engineering and 
Technology (ABET). 

Polytechnic requires a 2.0 minimum 
average for graduation. Students must 

also meet the academic standards of the 
department. For students to advance to 
the senior year, a 2.0 grade-point average 
must be maintained in chemical engi
neering courses CH 120, CH 152, CH 
231, CH 232 and CH 252; the same 
course must not be failed twice. Students 
who do not meet these requirements will 
not be allowed to register for senior 
courses. All listed prerequisites must be 
satisfied before students are permitted to 
enroll in chemical engineering courses. 

GRADUATE PROGRAMS 

Graduate programs in chemical engineer
ing are designed to introduce students to 
advanced designs, research and develop
ment. The department offers graduate 
programs leading to a Master of Science 
in chemical engineering, Doctor of 
Philosophy in chemical engineering, and 
Doctor of Philosophy in chemical engi
neering with an option in polymer 
science and engineering. The department 
also offers a program leading to a Master 
of Science in polymer science and engi
neering, which is described in a separate 
section of this catalog. A degree in chem
ical engineering is generally required for 
admission to graduate study. An appli
cant who has earned a bachelor's degree 
from a foreign institution is required to 
submit Graduate Record Examination 
and TOEFL scores. Applicants with 
degrees in other fields or from other col
leges may be admitted with undergradu
ate and/or graduate deficiencies as evalu
ated by the graduate adviser. Students 
must have had differential equations. The 
program leading to a master's in chemi
cal engineering may be used as either a 
terminal course for development and 
advanced design, or as a research degree 
giving preliminary graduate training for a 
doctorate in chemical engineering. The 
Doctor of Philosophy in chemical engi
neering program provides advanced 
graduate study and research for qualified 
students interested in research and devel
opment. 
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Typical Course of Study for the Bachelor of Science 
in Chemical Engineering 

FRESHMAN YEAR 

Fall Semester Hours/Week Spring Semester Hours/Week 

Cow-se No. Subject Cla<>s Lab Rec. Cr. Course No. Subject Oass Lab Rec. Cr. 
MA 106 Calculus I' 4 0 I 4 MA 107 Calculus II' 4 0 I 4 

cs 200 Prog. Meth. 3 0 0 3 PH 107 Mechanics 4 0 0 3 
CM 101 Gen. Chem. I 3 0 0 2.5 CM 102 Gen. Chem. II 3 0 0 2.5 
CM Ill Gen. Chem. Lab. I 0 1.5 0 0.5 CM 112 Gen. Chern. Lab. II 0 1.5 0 0.5 
HU 101 Writing & the Humanities I' 3 0 0 3 EG 102 Intra. To Eng. I 3 I 3 
EG 101 Intra. to Eng. 3 I 3 ss 104 Contemp. World Histo!)'' 3 0 0 3 
SL 101 Freshman Seminar 0 0 TOTAL 16.0 
-----------

TOTAL 16.0 

SOPHOMORE YEAR 

Fall Semester Spring Semester 
MA 108 Dilf. Equation<> and Num MethOOs 3 0 3 MA 109 Multidimensional Calculus 3 0 I 3 
PH 108 Elect., Magnetism, and Fluids 3 0 I 3 CH !52 Chem. Eng. Thermo. I 3 0 0 3 
PH 118 Physics Lab. I 0 1.5 0 0.5 CM 161 Physical Chemistry I 3 0 0 3 
CH 120 Chem. Process Analysis 3 0 0 3 CM 123 Organic Chemistry II 3 0 0 3 
CM 122 Organic Chem. I 3 0 0 3 PH 109 Waves, Optics, and Thermo. 3 0 2 3 
CM 124 Organic Chem. Lab. I 1.3 5 0 2 PH 119 Ph}'sics Lab. II 0 1.5 0 0.5 
HU 200 WritiJ1g & the Humanities IF 3 0 0 3 TOTAL 15.5 
-----

TOTAL 17.5 

JUNIOR YEAR 

Fall Semester Spring Semester 
CH 231 Transport Phenomena 4 0 0 4 CH 232 Mass Transfer Operations 4 0 0 4 
CH 252 Chem. Eng. Thermo. II 3 0 0 3 EE 370 Principles of Elect. Eng. 3 0 0 3 
CM 162 Physical Chemistry II 3 0 0 3 EE 377 Instrumentation Lab. 0 3 0 I 
HU 110 Prof. Report Writing 3 0 0 3 MT 305 Eng. Properties of Materials 3 0 0 3 

Technical Elective 3 SS Elective 3 
----------- --

TOTAL 16.0 Technical Elective 3 
TOTAL 17.0 

SENIOR YEAR 

Fall Semester Spring Semester 
CH 311 Chem. Eng. Lab. I 1.5 4.5 0 3 CH 312 Chem. Eng. Lab. II 1.5 4.5 0 3 
CH 322 Chem. Reactor Engineering 3 0 0 3 CH 372 Engineering Polymeric Mat. 3 0 0 3 
CH 351 Process Dynam. and Control 2 3 0 3 CH 362 Process Design II 3 0 0 3 
CH 361 Process Design I 3 0 0 3 Technical Elective 3 

HU Elective 3 HU or SS Elective 3 
SS Elective 3 TOTAL 15.0 

---------------

TOTAL 18.0 
Total credits required for graduation: 131 

Electives 

I Comult the .. University Degree Requirements .. section of the catalog for Technical Electives: A total of 9 credits of technical electives is required. 

variations in the mathematics and humanities sequence that may result from These must include 3 credits of advanced mathematics, 3 credits of advanced 

placement examination results. chemistry or biosciences, and 3 credits of advanced engineering. 

2 HU 200 and SS I 04 may be taken in either order. Humanities and Social Science Electives: A total of 12 credits of 
Humanities and Social Science electives is required. These must include 6 
credits of social science and 3 credits of humanities; the remaining 3 credits 
may be in either humanities or social science. Details of the humanities and 
social science requirements are found in the "University Degree 
Requirements" section of the catalog. 
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DEPARTMENT OF CHEMICAL ENGINEERING, CHEMISTRY AND MATERIALS SCIENCE 

REQUIREMENTS FOR THE 
MASTER OF SCIENCE IN 
CHEMICAL ENGINEERING 
Candidates for the Master of Science in 
chemical engineering are to plan their 
programs in accordance with the follow
ing list of requirements for full-time 
study: 

1. Required Subject~ Credits 

CH 631 
CH 632 
CH 773 
CH 781 

Tramport Phenomena I 3 
Transport Phenomena II 3 
Thennodynamics I 3 
Chemical Reactor Analysis and 
Design 3 

CH 991/992 Departmental Seminar 0 

2. Electives: 4 courses 12 

At least two electives must be chosen from CH 
600-CH 940, while the other two may be chosen 
from another science or engineering department 
with the approval of the graduate adviser in chem
ical engineering. 

3. CH 997 Master's Thesis 12 

Total 36 

Part-time students can choose between the above 
program and the Guided Study Option, which 
includes the following requirements: 

1. Required subjects: as above 12 

2. Electives: 6 courses 18 

At least two electives must be chosen from CH 
600 - CH 928, while the other four may be chosen 
from other science or engineering departments 
with the approval of the graduate adviser in chem
ical engineering. 

3. CH 902 Guided Study 

in Chemical Engineering 6 

Total 36 

To meet graduation requirements, students must 
have an overall B average in all courses (exclud
ing MS Thesis or Guided Study Project) and must 
not obtain more than two grades of C in required 
subjects. 

REQUIREMENTS FOR 
THE DOCTOR OF 
PHILOSOPHY IN CHEMICAL 
ENGINEERING 
Programs of study are planned individu
ally with each candidate by the partici
pating members of the department. 
Systematic study toward a doctor's 
degree is carried out under a guidance 
committee appointed by the Office of 
Research and Graduate Studies. The pro
gram is planned to give the student a 
thorough chemical engineering back-

ground accompanied by study in a minor 
field chosen by the candidate. The stu
dent must pass a comprehensive qualify
ing examination in chemical engineering 
and present a doctoral dissertation. 

Each candidate for the doctorate must 
complete a minimum of 90 units (cred
its) of academic work past the bachelor's 
degree, including a minimum of 48 units 
of dissertation research. Although the 
student may elect to take more than 48 
units of PhD thesis, only 48 of those 
units can be counted in the required 90 
units. Furthermore, of those 48 units, at 
least 36 must be taken beyond MS thesis 
and at Polytechnic University. A mini
mum of 24 graduate units beyond the 
bachelor's degree (not including PhD or 
MS thesis units) are required in chemical 
engineering subjects, of which at least 9 
must be taken at Polytechnic in the 
required subjects. A minor is required 
within a science or engineering depart
ment and must consist of at least 9 units 
taken at Polytechnic. The minor must 
meet the approval of the graduate advis
er in chemical engineering. Attendance 
is required at departmental seminars for 
at least four semesters. To meet gradua
tion requirements, students must have an 
overall B average in all courses, exclud
ing thesis, and must not obtain more than 
three grades of C in required subjects. 

Candidates for the degree Doctor of 
Philosophy in Chemical Engineering are 
to plan their programs in accordance with 
the following requirements: 

1. Required Subjects Units 

CH 631 
CH 632 
CH 773 
CH 774 
CH 781 

Tramport Phenomena I 3 
Transport Phenomena II 3 
Thennodynamics I 3 
Thermodynamics II 3 
Chemical Reactor Analysis and 
Design I 3 

CH 991/(2 yrs.) Departmental Seminar 0 
2. Electives: six courses, of which at least two 
must be in chemical engineering subjects. I 8 

To be chosen in conference with the graduate 
adviser in Chemical Engineering. 

3. Minor: 3 courses 9 
A minor must be taken in another science or engi
neering department with the approval of the gradu
ate adviser in chemical engineering. 

4. CH 989 PhD Thesis 

Up to 12 units of Master's Thesis 
can be included here. 

48 

90 

REQUIREMENTS FOR THE 
DOCTOR OF PHILOSOPHY IN 
CHEMICAL ENGINEERING 
WITH AN OPTION IN 
POLYMER SCIENCE AND 
ENGINEERING 
The department also offers a graduate 
program leading to the degree Doctor of 
Philosophy in chemical engineering with 
an option in Polymer Science and 
Engineering. An undergraduate degree in 
chemical engineering is usually required 
for admission to this program. Applicants 
with degrees in other fields may be 
admitted with undergraduate or graduate 
deficiencies upon the approval of a grad
uate adviser. Candidates for the Doctor of 
Philosophy in chemical engineering with 
option in polymer science and engineer
ing are to plan their programs in accor
dance with the following list of require
ments for full-time study: 

1. Required Subjects Credits 

CH 631 Transport Phenomena I 3 
CH 632 Transport Phenomena II 3 
CH 773 Thermodynamics I 3 
CH 781 Chemical Reactor Analysis 

& Design 3 
CH 921 Polymer Processing 3 
CH 926 Engineering Properties 

of Polymers 3 
CH 991-2 (2 yrs.) Seminar in ChE 0 

2. Minor: 3 courses 9 

A three-course minor must be chosen in polymer
related subjects from the following courses in the 
department: CM 771, CM 772, CM 781, CM 782, 
CM 783 and CM 785. 

3. Electives: 5 courses 15 

At least two electives must be chosen from the 
residual courses on the minor list and the follow
ing courses in chemical engineering: CH 862, CH 
922, CH 928, CH 933, CH 940. The remaining 
three electives may be chosen from any graduate 
course in chemical engineering or chemistry, or 
from another science or engineering department 
with the approval of the graduate advisor in chem
ical engineering. 

4. CH 989 PhD Thesis 48 

Up to twelve units of Master's Thesis can be 
included here. 

Total 90 

We emphasize that of the 14 courses, at least one 
half are on polymers. 
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DEPARTMENT OF CHEMICAL ENGINEERING, CHEMISTRY AND MATERIALS SCIENCE 

UNDERGRADUATE 
COURSES 

CH 120 Chemical Process Analysis 
3:0:0:3 

Introduction to chemical processes and 
process synthesis and design. Flow 
sheets, material balances, recycle and 
properties of materials. Applications of 
computer methods in solving chemical 
engineering problems. Prerequisite: 
adviser's approval. 

CH 152 Chemical Engineering 
Thermodynamics I 3:0:0:3 

Thermodynamic principles of chemical 
processes. First law of thermodynamics. 
Energy balances for closed and open sys
tems. Combined energy and mass bal
ances. Humidity and psychometric charts. 
Heat capacities and heats of reaction. 
Equations of state for real fluids. 
Introduction to the second law of thermo
dynamics. Prerequisite: CH 120. 

CH 231 Transport Phenomena 
4:0:0:4 

This course is an introduction to viscous 
fluid flow, heat transfer and mass trans
fer. Basic conservation equations and 
rate equations are developed, discussed 
and used to analyze systems of interest 
for chemical processing. Prerequisites: 
CH 152 and MA 109. 

CH 232 Mass Transfer Operations 
4:0:0:4 

This course introduces many aspects of 
mass transfer. Topics covered in this 
course range from diffusion, convection 
and mass transfer coefficients to the 
analysis and design of separation 
processes such as distillation, absorption 
and extraction. Analytical and computer 
techniques are stressed. Prerequisites: 
CH 252 and CH 231. 
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CH 252 Chemical Engineering 
Thermodynamics II 3:0:0:3 

Thermodynamic analysis of cyclical 
processes. Applications of first and sec
ond laws for real fluids with equations 
of state. Ideal and nonideal mixtures. 
Partial molar and excess properties of 
mixtures. Heats of mixing and enthalpy
concentration diagrams. Phase equilibri
um calculations at low and elevated 
pressures by computer procedures. 
Chemical reaction equilibria. Prerequi
sites: CM 161 and CH 152 or adviser's 
approval. 

CH 311/312 Chemical Engineering 
Laboratory I, II each 1'f.:4'h:0:3 

Introduction to and performance of 
experiments in unit operations, transport 
processes and unit processes. Students 
analyze and design their experiments to 
meet stated objectives. Their results are 
presented in written and oral form. 
Computers are integrated into the analy
sis. CH 311 Prerequisites: CH 232 and 
CH 312 Prerequisites: CH 301, CH 
322, CH 351. 

CH 322 Chemical Reactor 
Engineering 3:0:0:3 

Application of thermodynamics and 
chemical kinetics to analysis and design 
of chemical reactor systems. Homo
geneous and heterogeneous reactors of 
various types, uncatalyzed and cat
alyzed. Design of single and cascaded 
industrial reactors. Prerequisites: CH 
232, CH 252 or instructor's permission. 

CH 351 Process Dynamics and 
Control 3:0:0:3 

Dynamic simulation of chemical 
processes. Frequency response tech
niques. Design of feedback and feedfor
ward controllers. Introduction to nonlin
ear control. Prerequisites: CH 232, MA 
109 or adviser's approval. 

CH 361 Process Design I 3:0:0:3 

Syntheses and designs of chemical 
processes, with considerations of site 
and process selections, process econom
ics, materials of construction, data 
requirements and acquisition flowsheet
ing and subsystems. Computer utilized. 
Case studies. Prerequisites: CH 261 and 
Co-/Prerequisite: CH 351. 

CH 362 Process Design II 3:0:0:3 

Design of large chemical process sys
tems, with special emphasis on more 
complex, integrated process schemes 
and systems optimization. 
Prerequisites: CH 322 and CH 361. 

CH 372 Engineering Polymeric 
Materials 3:0:0:3 

Processing, structure, properties and 
applications of polymers and their com
posites as engineering materials. 
Fundamentals of processing and mor
phology of polymers. Basic concepts of 
viscoelasticity, fracture behavior, and 
thermal and electrical properties of 
polymers and their composites. 
Prerequisites: CM 162 or CH 322, CM 
123 CM 124 and MT 305. 

CH 380-381 Chemical Engineering 
Project 

variable credit to max. of 3 each 

Independent work in areas 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. Prerequisite: depart
ment's approval. 

H 391-392 Bachelor's Thesis in 
Chemical Engineering variable credit 

Original investigations of problems in 
chemical engineering. A thorough 
search of the literature required. Special 
apparatus constructed as required for 
experimental work. 

CH 396 Chemical Engineering 
Internships 3 credits 

Supervised, creative engineering experi
ences of at least two months, duration, 
typically taken during the summer, cul
minating in written and oral reports pre
sented to industrial and faculty supervi
sors. Faculty visitations and conferences 
during internships are arranged. 
Prerequisite: senior standing and advis
er's approval. 

CH 399 Senior Honors Work in 
Chemical Engineering 

credit to be arranged 

Independent work undertaken by qualified 
honors students under faculty guidance. 



DEPARTMENT OF CHEMICAL ENGINEERING, CHEMISTRY AND MATERIALS SCIENCE 

GRADUATE 
COURSES 

CH 615 Applied Mathematics in 
Chemical Engineering 21<:0:0:3 

Mathematical formulation of chemical 
engineering problems in terms of ordi
nary, partial differential and difference 
equations. Solutions of boundary and 
initial value problems using Green's 
functions and other techniques. 
Characterization of second-order partial 
differential equations and properties of 
their solutions. Asymptotic methods, 
numerical techniques. Prerequisites: 
MA 260 or MA 531 or instructor's per
mission. 

CH 631/632 Transport Phenomena I, II 
each 2 ;1,:0:0:3 

Fundamental concepts of momentum, 
energy and mass transport; transport in 
stationary and flow systems, steady
state and transient conditions. 
Elementary Cartesian vector and tensor 
analyses; conservation equations for 
general cases and in macroscopic form; 
rate expressions. Fluid dynamics, energy 
transfer and diffusion; turbulent trans
port; transport coefficients; analogies; 
dimensional analysis; boundary layers, 
high rates of mass transport. 
Applications to chemical engineering 
systems stressed. CH 631 prerequisites: 
CH 231 and CH 232, or equivalent. 
CH 632 prerequisite: CH 631. 

CH 752 Air Pollution Engineering 
Control 2 ;1,:0:0:3 

Pollutant emissions control; analysis of 
pollutant properties, concentrations and 
boundary conditions; absorptive and 
reactive recovery processes for moving 
and stationary sources; form at ion 
and removal of gaseous oxides (NO,, 
SO,, CO, etc.) and of aerosols and other 
particulates. Prerequisite: adviser 's 
approval. Also listed under CE 758. 

CH 773 Chemical Engineering 
Thermodynamics I 2;;, :0:0:3 

Advanced treatment of chemical and 
phase equilibria, phase rules, Gibbs
Duhem equation, non-ideal solutions; 
stability of thermodynamic systems, 
osmotic pressures, surface tensions, 
thermodynamic equilibria in potential 
fields; introduction to irreversible ther
modynamics. Prerequisite: CH 771 or 
equivalent. 

CH 774 Chemical Engineering 
Thermodynamics II 2;;, :0:0:3 

Laws of thermodynamics, conditions for 
thermodynamic equilibria; use of equa
tions of state and the principle of corre
sponding states to determine changes in 
thermodynamic properties for pure sub
stances and mixtures. Chemical poten
tials, standard states, ideal solutions, 
introduction to chemical and phase equi
libria. Prerequisites: CH 252 or equiva
lent. 

CH 781 Chemical Reactor Analysis 
and Design 2:1:0:0:3 

Kinetics of complex homogenous and 
heterogeneous reactions: determination 
of kinetic parameters, effects of trans
port processes; catalyst deactivation. 
Analysis and design of reactors; ideal 
reactors, effects of nonideal flow; fixed
bed, fluidized-bed and multiphase reac
tors. Prerequisite: CH 322. 

CH 821 Process Dynamics and 
Control 2 ;;, :0:0:3 

Instrumentation and control of chemical 
processes from the viewpoint of systems 
engineering. Unsteady state behavior of 
chemical engineering systems. Analyses 
of closed-loop feedback systems for 
control of variables of chemical process
es equipment. Prerequisite: CH 351 or 
equivalent. 

CH 921 Polymer Processing 
2;1,:0:0:3 

Applications of engineering principles 
to polymer processing. Non-Newtonian 
polymeric systems. Extrusion theory 
and applications. Discussions and prob
lem-solving in injection molding, fiber 
spinning, film blowing and co-extru
sion, as well as other polymer engineer
ing processes. Prerequisites: CH 231 
and CH 232 or instructor's permission. 

CH 926 Engineering Properties of 
Polymers 2;1,:0:0:3 

Mechanical properties and structures of 
solid polymers. Viscoelastic theory and 
response of amorphous, crystalline and 
composite materials in stress-strain, 
creep, stress relaxation and dynamic 
tests. Effects of orientation and previous 
history on mechanical behavior. 
Prerequisites: CH 917, CM 771. 

CH 928 Polymer Composites 
2;1, :0:0:3 

Production, properties and durability of 
polymer composites, with emphasis on 
continuous fiber-reinforced polymer 
matrices. Modeling of processing. 
Chemical compositions, cure kinetics 
and rheology, crystallization, viscoelas
ticity, processing methods, residual 
stresses and fracture mechanics. 
Composites in service. Prerequisites: 
CH 921 and CH 926. 

CH 940-941 Selected Topics in 
Polymer Science and Engineering I, II 

each 2;1,:0:0:3 

Topics of special interest in polymer sci
ence and engineering are announced in 
advance of each semester offering. 
Prerequisite: adviser's approval. 
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PROJECTS, THESES 
AND SEMINARS 

CH 902 Guided Studies in Chemical 
Engineering 6 units, each 2 units 

Selections, analyses, solutions, and pre
sentations of engineering reports of 
problems in processes or equipment 
design, thermodynamic studies or corre
lations, or other fields of chemical engi
neering practices under supervision of 
staff member. Conferences scheduled. 
Master's degree candidates required to 
submit three unbound copies of type
written reports to advisers one week 
before the last day of classes. 
Prerequisite: degree status. 

CH 930 Guided Studies in Polymer 
Science and Engineering 

6 units, each 2 units 

Selections. analyses, solutions, and pre
sentations of comprehensive reports of 
problems involving polymeric materials, 
such as polymer synthesis, processing, 
evaluations and equipment design. 
Supervision by staff members. 
Conferences scheduled. Master's degree 
candidates required to submit three 
unbound copies of typewritten project 
reports to advisers one week before the 
last day of classes. Prerequisite: degree 
status. 

CH 987 Thesis for Degree of Master 
of Science in Polymer Science and 
Engineering 9 units, each 3 units 

Theses for the master's degree in poly
mer science and engineering should 
give results of original investigations of 
problems in the chemistry and chemical 
engineering of polymeric materials. 
Theses may involve experimental 
research, theoretical analyses, process 
design, or combinations thereof. 
Master's degree candidates required to 
submit four typewritten unbound thesis 
copies to advisers before or on the sev
enth Wednesday before commencement. 
Prerequisite: degree status. 
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CH 989 Dissertation for Degree of 
Doctor of Philosophy in Chemical 
Engineering with option in Polymer 
Science and Engineering 

30 units, each 3 units 

See description for CH 999. A wide 
variety of problems may be selected 
from topics in polymer science and 
engineering. Prerequisite: see CH 999. 

CH 991-992 Departmental Seminars 
No Credit 

Recent developments in chemical engi
neering, chemistry and materials science 
are presented through lectures given by 
engineers from industry, research and 
educational institutions, by staff mem
bers and qualified graduate students. 
Two semesters are required of all gradu
ate students seeking degrees. 

CH 997 Thesis for Degree of Master 
of Science in Chemical Engineering 

9 units, each 3 units 

Theses for the master's degree in chemi
cal engineering should give results of 
original investigation of problems in 
chemical engineering or application of 
physical, chemical or other scientific 
principles to chemical engineering. 
Theses may involve experimental 
research, theoretical analyses or process 
designs, or combinations thereof. 
Master's degree candidates are required 
to submit four typewritten unbound the
sis copies to advisers before or on the 
seventh Wednesday prior to commence-
ment. Prerequisite: degree status. 

CH 999 Dissertation for Degree of 
Doctor of Philosophy in Chemical 
Engineering 30 units, each 3 units 

Dissertations must give results of inde
pendent investigations of problems in 
chemical engineering and may involve 
experimental and/or theoretical work. 
Theses must show ability to do creative 
work and that original contributions 
worthy of publication in recognized 
journals have been made to chemical 
engineering. Candidates are required to 
take oral examinations on thesis subjects 
and related topics. Doctor's degree can
didates required to submit five unbound 
thesis copies to advisers before or on the 
seventh Wednesday prior to commence
ment. Prerequisites: degree status and a 
qualifying examination on quantitative 
aspects of chemical engineering. 



DEPARTMENT OF CHEMICAL ENGINEERING, CHEMISTRY AND MATERIALS SCIENCE 

CHEMISTRY PROGRAM 

Chemistry is concerned with our knowl
edge of the structures, properties and 
reactions of matter and our evolving the
ories to explain our observations, predict 
chemical behavior and suggest experi
ments. 

Classical divisions of chemistry were 
organic chemistry, dealing primarily 
with compounds of carbon; inorganic 
chemistry, concerned with all other com
pounds; analytical chemistry, concerned 
with quantitative determinations of com
position; and physical chemistry, which 
seeks understanding of matter, including 
chemical bonds and molecular interac
tions. These classical fields have over
lapped increasingly, and several inter
disciplinary fields are now of great 
importance: biochemistry, electrochem
istry, photochemistry, polymer chem
istry, solid state chemistry and chemical 
physics. 

Polytechnic's Department of 
Chemical Engineering, Chemistry and 
Materials Science offers a full comple
ment of undergraduate and graduate 
courses in various aspects of modern 
chemistry. Graduates are prepared for 
positions with educational institutions, 
research institutes, industrial organiza
tions and government laboratories. 

Staff members conduct and supervise 
research at undergraduate, graduate and 
postdoctorate levels. This research is 
combined with teaching so that courses at 
all levels are taught by chemists who are 
highly competent in their respective 
fields. 

Participation of undergraduates in 
optional research activities provides 
them with both stimuli and good prepa
ration for graduate school or professional 
positions. The department offers pro
grams leading to a Bachelor of Science 
in chemistry (with options in materials 
chemistry, biomedical sciencs, biomate
rials and polymer chemistry), materials 
chemistry and polymer chemistry, a 
Master of Science in chemistry and a 
Doctor of Philosophy in materials chem
istry. 

POLYMER SCIENCE 
AND ENGINEERING 

Polymer science and engineering is an 
interdisciplinary program leading to a 
Master of Science. (For details see spe
cial listing.) 

UNDERGRADUATE 
PROGRAMS 

The department provides curricula that 
go beyond the requirements of the 
American Chemical Society for profes
sional training. Courses offered are 
designed to prepare students for graduate 
studies or work in industry. Bachelor of 
Science degrees in chemistry are certi
fied by the American Chemical Society, 
and graduates are immediately eligible 
for membership. 

REQUIREMENTS FOR THE 
BACHELOR OF SCIENCE 

Credits 
Chemistry 
Advanced Courses 
Chemistry Electives 
Thesis Research (CM 390-394)* 
Computer Science 
Mathematics 
Physics 

34 
21 

6 
10 
3 

14 
10 

The minimum of 128 credits required for 
the Bachelor of Science in chemistry 
includes a minimum of 30 credits in 
humanities and social sciences. 

At least two semesters of a foreign lan
guage (French, German or Russian) are 
strongly recommended. 

*Students registering for thesis research 
are required to submit a written report 
prior to graduation. Students may elect a 
no-thesis option (such degree programs 
will not be certified by the American 
Chemical Society) and select 10 credits 
of advanced chemistry courses in consul
tation with an adviser. 

Option in Materials Chemistry 

The BS in chemistry with an option in 
materials chemistry is to provide special
ization in the field of materials with the 
introduction of ceramics, alloys, semi
conductors and polymers. Special 
emphasis is focused on the characteriza
tion aspect. The chemical electives must 
be selected in the field of materials sci
ence. 

Option in Biomedical Sciences 

The biomedical sciences option of the 
Bachelor of Science in chemistry pro
vides a significant exposure to both 
chemical and biological sciences. The 
curricula may be selected by students 
preparing for professional careers in 
medicine, dentistry, osteopathy, veteri
nary, podiatry, optometry, bioengineer
ing or biomaterials. A two-year core cur
riculum taken by all students provides a 
strong base that enables them to select 
concentrations of courses in their chosen 
area such as bioengineering, biotechnol
ogy or biochemistry during the last two 
years. 

Technological developments in these 
biomedical fields will be promoted by 
integration of science and applied tech
nologies. 
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DEPARTMENT OF CHEMICAL ENGINEERING, CHEMISTRY AND MATERIALS SCIENCE 

Curriculum for the Bachelor of Science in Chemistry 

FRESHMAN YEAR 

Fall Semester Hours/Week 

Course No. 

CM 101 

CM Ill 

cs 200 

MA 106* 

HU 101 

orHU 103* 
ss 104 

SL 101 

TOTAL 

Subject Oa~s 

General Chemistry I 3 

General Chemistry Lab I 0 
Programming Methodology 4 
Calculus I 5 
Writing and the Humanities I 3 

Main Themes in Contemporary 

World History 3 

Lab Rec. Cr. 

0 I 2/5 

0 
0 
0 

0 

Yo 0 Yo 
0 
0 
0 

3 
4 
3 

0 3 
Freshman Sem_,_,._.in ... a._r ~~~~---=0'---~..__~'c'0~---"0_ 

16.0 

SOPHOMORE YEAR 

Fall Semester 
CM 122 

CM 124 

MA 108 

PH 108 

PH 118 

ss 
HU 110 

TOTAL 

Organic Chemistry I 

Organic Chemistry Lab. I 

Diff. Eqns. & Num. Meth. 

Elec., Magnetism and Fluids 

Physics Laboratory I 

Elective 

Prof. Report Writing 

JUNIOR YEAR 

Fall Semester 
CM 162 

CM 177 
CM 504 

CM 201 

CH 120 

ss 
TOTAL 

Physical Chemistry II 
Physical Chemistry Lab 

Chemical Lab Safety 

Biochemistry I 

Chemical Process Analysis 

Elective 

SENIOR YEAR 

Fall Semester 
CM 390-91 Undergraduate Research 
CM Elective 

3 
113 
3 
4 
0 
3 
3 

0 
5 
0 
0 
I Yo 
0 
0 

3 0 
113 5 
I 0 
3 0 
3 0 
3 0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

3 
2 
3 
3 

Yo 
3 
3 

17.5 

3 
2 
I 
3 
3 
3 

15.0 

0 12 0 4 
3 0 0 3 

HU or SS Elective 3 0 0 3 
CM 440 Introduction to Polymer Sci. 3 0 3 
CM 441 Po I ymcr Laboratory Cou=r~se:::____:_l :...:/3'---.-"5'---~'--------'3"----
TOTAL 16.0 

*Placement by examination 
Studenh are 'trongly urged to 'elect areas of concentration (such as liter

ature, communications. the arts or philosophy in the humanities, or political 
"ience, economics, history, anthropology or psychology in the social sci
ences) and to elect two or three courses in these concentrations in consulta
tion with departmental advisers. Modern languages are recommended as 
suitable concentrations, hut students without prior knowledge of languages 
must plan to devote at least I:?. credit hours to each one. A minimum of two 
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Spring Semester 
Course No. Subject Cla~s 

CM 102 General Chemistry II 3 

CM 112 General Chemistry Lab II 0 

MA 107 Calculus II 5 
PH 107 

HU 200 

HU 

Mechanics 4 
Writing and the Humanities II 3 

Elective 3 
TOTAL 

Spring Semester 
CM 123 Organic Chemistry II 
CM 125 Organic Chemistry Lab II 

CM 161 Physical Chemistry I 

MA I 09 Multidimen. Calculus 

PH 109 
PH 119 

HU or SS 

TOTAL 

Waves, Optics & Thermo. 

Physics Laboratory II 

Elective 

Spring Semester 

3 
113 
3 
3 
4 
0 
3 

CM I 08 Inorganic Chemistry 3 
CM 119 Analytical Chemistry 3 
CM 120 Analytical Chemistry Lab 0 

CM 501 Chemical Literature 

CM 202 Biochemistry II 3 
MT 309 Introduction to Materials Sci. 3 
TOTAL 

Spring Semester 
CM 392-94 Undergraduate Research 

CM Elective 

HU or SS Elective 

MT 345 Materials Characterization 

TOTAL 

Total credits required for graduation: 

0 
3 
3 
3 

Hours/Week 

Lab Rec. Cr. 

0 I 2/5 
1/5 0 Yo 
0 0 4 
0 
0 
0 

0 
5 
0 
0 
0 
!Yo 
0 

0 
0 
6 
0 
0 
0 

18 

0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

3 
3 
3 

16.0 

3 
2 
3 
3 
3 

Yo 
3 

17.5 

3 
3 
2 

3 
3 

15.0 

6 
3 
3 
3 

15.0 

128 

semesters of French, German or Russian is recommended. For remaining 
humanities/social sciences requirements, students should select courses in 
areas other than that of their concentrations. Additional courses in the 
humanities and social sciences may be taken as free electives. All laborato
ry courses in chemistry require a breakage deposit. The department does 
not usually grant transfer credits to students who, while registered at 
Polytechnic, take chemistry courses at other schools. 



DEPARTMENT OF CHEMICAL ENGINEERING, CHEMISTRY AND MATERIALS SCIENCE 

Curriculum for the Bachelor of Science 
in Chemistry- Option in Biomedical Sciences 

FRESHMAN YEAR 

Fall Semester Hmrrs/W eek Spring Semester Hours/Week 
CoLITSeNo. Subject Cla~s Lab Rec. Cr. CoLITSeNo. Subject Cla~s Lab Rec. Cr. 

CM 101 General Chemistry I 2.5 0 I 2.5 CM 102 General Chemistry II 2.5 0 I 2.5 
CM Ill General Chemistry Lab. 0 1.5 0 0.5 CM 112 General Chern Laboratory 0 1.5 0 0.5 
LS 105 Biology 3 0 0 3 LS 106 Biology 3 0 0 3 
LS 115 Biology Laboratory 0 3 2 LS 116 Biology Laboratory 0 3 I 2 
HU 101 Writing and Humanities 3 0 0 3 MA 107 Calculus II 3 0 2 4 
MA 106 Calculus I 3 0 2 4 PH 107 Mechanics 3 0 3 
-------- ------------

TOTAL 15.0 ss 104 ContemiJorary World History 3 0 0 3 
TOTAL 18.0 

SOPHOMORE YEAR 

Fall Semester Spring Semester 
CM 122 Organic Chemistry 3 0 0 3 CM 123 Organic Chemistry II 3 0 0 3 
CM 124 Organic Chern. Laboratory 0.3 5 0 2 CM 125 Organic Chern. Laboratory 0.3 5 0 2 
PH 108 Elec., Magnetism and Fluids 3 0 I 3 PH 109 Waves, Optics and Thermo. 3 0 I 3 
PH 118 Physics Laboratory 0 1.5 0 0.5 PH 119 Physics Laboratory 0 1.5 0 0.5 
ss 189 Psychology 3 0 0 3 HU 200 Writing and Humanities II 3 0 0 3 
HU 118 Public Speaking Seminar I 0 0 LS 130 Organismal Ph:rsiolog:r 3 3 0 4 
cs 200 Programming Metholog:r 3 0 3 TOTAL 15.5 
TOTAL 15.5 

JUNIOR YEAR 

Fall Semester Spring Semester 
CM 201 Biochemistry 3 0 0 3 LS 112 Genetics 3 3 0 4 
LS 120 Microbiology 3 3 0 4 CM 202 Biochemistry II 3 0 0 3 
MA 222 Probability and Statistics 3 0 0 3 CM 204 Biochemistry Laboratory 0.3 5 0 2 
HU 110 Report Writing 3 0 0 3 HU 347 Ethics and Technology 3 0 0 3 
ME 321 Instrumentation 3 0 0 3 CM 161 Physical Chemistry 3 0 0 3 
TOTAL 16.0 Free Elective 3 0 0 3 

TOTAL 18.0 

SENIOR YEAR 

Fall Semester Spring Semester 
LS 300-01 Undergraduate Research 0 12 0 4 LS 302-04 Undergraduate Research 0 18 0 6 
LS 132 Cell Physiology 3 0 0 3 ss 204 Physiological Psychology 3 0 0 3 
ME 381 Sys. Approach to Biomed 3 0 0 3 HU/SS Elective 3 0 0 3 
HU/SS Elective 3 Free Elective 3 

---------

Technical Elective 3 TOTAL 15.0 
TOTAL 16.0 

Total credits required for graduation: 129 

------ ----------

The Biomedical Sciences Option of the Bachelor of Science in chemistry taken by all students provides a strong base which enables them to select 
provides a significant exposure to both chemical and biological sciences. concentrations of courses in their chosen area such as bioengineering, 
The curricula may be selected by students preparing for professional careers biotechnology or biochemistry during the last two years. Technological 
in medicine, dentistry, osteopathy, veterinary, podiatry, optometry or developments in these biomedical fields will be the beneficiaries of this inte-
biotechnology, bioengineering or biomaterials. A two-year core curriculum gration of science and applied technologies. 
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Curriculum for the Bachelor of Science 
in Chemistry-Option in Biomaterials 

FRESHMAN YEAR 

Fall Semester Hours/Week 
ComseNo. Subject Oass Lab Rec. Cr. 
CM 101 General Chemistry I 2.5 0 1 2.5 
CM Ill General Chemistry Lab. 0 1.5 0 0.5 
LS 105 Biology 3 0 0 3 
LS 115 Biology Laboratory 0 3 I 2 
HU 101 Writing and Humanities 3 0 0 3 
MA 106 Calculus I 3 0 2 4 
TOTAL 15.0 

SOPHOMORE YEAR 

Fall Semester 
CM 122 Organic Chemistry 3 0 0 3 
CM 124 Organic Chemistry Laboratory 0.3 5 0 2 
PH 108 Elec., Magnetism and Fluids 3 0 1 3 
PH 118 Physics Laboratory 0 1.5 0 0.5 
ss 189 Psychology 3 0 0 3 
HU 118 Public Speaking Seminar 0 0 
cs 200 Programming Methology 3 0 3 
TOTAL 15.5 

JUNIOR YEAR 

Fall Semester 
CM 201 Biochemistry 3 0 0 3 
ME 120 Elem. Statics & Strength 3 0 0 3 

Materials 
MA 222 Probability and Statistics 3 0 0 3 
HU 110 Report Writing 3 0 0 3 
MT 309 Intro. to Materials Science 3 0 0 3 
TOTAL 15.0 

SENIOR YEAR 

Fall Semester 
CM 440 Intro. to Polymer Science 3 0 0 3 
CM 390-39 Undergraduate Research 0 12 0 4 
CM 441 Polymer Laboratory 0 6 0 3 
HU/SS Elective 3 0 0 3 

Technical Elective 3 0 0 3 
TOTAL 16.0 

The Biomaterials Option is directed towards science and engineering 
studies of materials for biomedical usage. In addition to exposure to basic 
biomedical topics such as biochemistry, physiology and microbiology, the 
program includes studies of structure and properties of biological macro-
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Spring Semester Hours/Week 
ComseNo. Subject Oass Lab Rec. Cr. 
CM 102 General Chemistry II 2.5 0 1 2.5 
CM 112 General Chern Laboratory 0 1.5 0 0.5 
LS 106 Biology 3 0 0 3 
LS 116 Biology Laboratory 0 3 2 
MA 107 Calculus II 3 0 2 4 
PH 107 Mechanics 3 0 I 3 
ss 104 ContemQorary World History 3 0 0 3 
TOTAL 18.0 

Spring Semester 
CM 123 Organic Chemistry II 3 0 0 3 
CM 125 Organic Chern. Laboratory 0.3 5 0 2 
PH 109 Waves, Optics and Thermo. 3 0 I 3 
PH 119 Physics Laboratory 0 1.5 0 0.5 
HU 200 Writing and Humanities II 3 0 0 3 
LS 130 Organismal Physiology 3 3 0 4 
TOTAL 15.5 

Spring Semester 
CM 161 Physical Chemistry 3 0 0 3 
CM 202 Biochemistry 3 0 0 3 
LS 132 Cell Physiology 3 0 0 3 
MA 108 Differential Equations & 3 0 3 

Numerical Methods 
HU Elective 3 0 0 3 
TOTAL 15.0 

Spring Semester 
CM 392-39 Undergraduate Research 0 18 0 6 
MT 345 Materials Characterization 3 0 0 3 
CM 490 Biomaterials 3 0 I 3 

Technical Elective 3 0 0 3 
HU/SS Elective 3 0 0 3 
TOTAL 18.0 

Total credits required for graduation: 129 

molecules and the usage of materials such as ceramics and polymers in the 
medical field. A successful graduate of this program will have an excellent 
opportunity to continue graduate or professional studies in the medical 
field. 
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Option in Biomaterials 
The biomaterials option is directed 
toward science and engineering studies 
of materials for biomedical usage. In 
addition to exposure to basic biomedical 
topics such as biochemistry, physiology 
and microbiology, the program includes 
studies of structure and properties of bio
logical macromolecules and the usage of 
materials such as ceramics and polymers 
in the medical field. A successful gradu
ate of this program will have an excel
lent opportunity to continue graduate or 
professional studies in the medical field. 

Option in Polymer Chemistry 
The BS in chemistry with an option in 
Polymer Chemistry is designed to pre
pare the student for both industrial 
employment and graduate work in the 
field of polymers. The program com
bines courses in all aspects of polymeric 
materials. Chemical electives must be 
selected in the field of polymer science. 

GRADUATE 
PROGRAMS 

Admission to graduate studies in chem
istry requires a solid foundation in math
ematics, physics and chemistry. College 
preparation should include at least four 
semesters of mathematics, two semesters 
of physics, and all basic chemistry cours
es (analytical, inorganic organic and 
physical). In addition, it is desirable for 
students to have had differential equa
tions, atomic and nuclear physics, and 
two years of German, Russian or French. 
All applicants are required to take the 
Graduate Record Examination (General 
and Chemistry). Applicants whose 
native language is one other than English 
must score at least 550 on the TOEFL. 
Chemistry graduate students cannot take 
CM 500 level courses for graduate credit. 

REQUIREMENTS FOR THE 
MASTER OF SCIENCE IN 
CHEMISTRY 
A total of 36 units past the bachelor's 
degree is required with an overall grade 
point average of B (3.0) or better in all 
courses (exclusive of thesis research or 
guided studies) submitted for a master's 
degree. Programs must include the fol
lowing core courses: 

No. Subject Units 
CM601 lnorf?anic Chemistrv 4Yc 
CM703 Chemical Physics l 4Yc 
or 
CM 704 Chemical Physics ll 4Yc 
CM 802 Applied Spectroscopy 4Y, 
or 
CM903 Advanced Orf?WZic Chemistry l 4Yc 
CM907 Orf?anic Spectroscopy 4Yc 
or 
CM904 Advanced Orf?(I!lic Chemistr,· ll 4 Y, 

Upon the approval of the department 
head, students may elect CM 771, 
Introductory Polymer Chemistry, in 
place of CM 601. Students may elect 
research and a thesis (12 units). The oral 
defense of the thesis is held after the 
typed thesis has been submitted. A grade 
of "A" or "B" in thesis research is 
required. Students not electing to write a 
thesis are required to take 3-6 units of 
guided studies (CM 871-872) with the 
submission of a written report. 

Students in the master's program 
must participate in seminars for two 
semesters (CM 973-974); those not 
preparing thesis must present at least one 
lecture to the seminar group. Students 
must be in continuous attendance at 
departmental colloquia. All master's stu
dents must take CM 504, Chemical 
Laboratory Safety. Students are strongly 
encouraged to take CM 501, Chemical 
Literature. 

REQUIREMENTS FOR THE 
DOCTOR OF PHILOSOPHY IN 
MATERIALS CHEMISTRY 
Programs of study are planned individu
ally.The student selects a research advis
er after interviewing a minimum of five 
faculty members. The student must take 
the written preliminary examination dur
ing the second year. Two attempts are 
allowed. (After a second failure, the stu
dent is dropped from the doctoral pro
gram). The student then selects a disser
tation committee including the research 

adviser, major advisers, a minor adviser 
and at least one faculty member who 
monitors the progress of the student 
through the rest of the program. Within 
six months after the written preliminary 
examination, an oral preliminary exami
nation must be completed, where stu
dents will present plans and possibly 
results from specific areas of thesis 
research for evaluation by the commit
tee. When all thesis research is complet
ed, the student schedules an oral defense 
of the thesis. Final judgement on award
ing a PhD is made by the dissertation 
committee. 

A total of 90 units past the baccalau
reate degree level is required. A grade 
point average of B or better is mandatory 
in all courses (not including dissertation 
research) submitted for the PhD degree 
and a grade of "A" or "B" is required for 
the dissertation. 

Currently the department offers the 
PhD with a major in materials chemistry. 
Minors are also required and may be in 
biochemistry, inorganic chemistry, 
organic chemistry, physical chemistry, 
polymer chemistry and, additionally, in 
other departments or areas such as poly
mer science and engineering. The pro
gram includes the following courses, for 
which students must maintain at least a 
"B" average. 

1. Required Courses 
In the doctoral curriculum, required 

courses are listed below: 

Course Title Units 
CM601 flll>rf?<mic Chemistry 4Y, 
CM703 Chemical Physics l 4Y, 
or 
CM704 Chemical Physics ll 4Y, 
CM 802 Applied Spectroscopy 4Y, 
or 
CM903 Orf?anic Chemistry l 4Y, 
CM907 Orf?anic Spectroscopy 4Y, 
or 
CM904 Orf?anic Chemistry ll 4Y, 

These courses are offered in two con
secutive terms so that full-time students 
entering in the fall term can complete the 
sequence in two terms. In addition to the 
18 credits of required courses listed, PhD 
students must take a one-credit course in 
laboratory safety, CM 504, and fulfill the 
seminar and other requirements 
described in the catalog. 
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2. Minor Requirements 
The department offers a minor con

centration in biochemistry, inorganic, 
organic, physical and polymer chem
istry. Students may elect a minor in areas 
of concentration offered by other depart
ments. In all cases a faculty adviser from 
the minor area will be a member of the 
guidance committee. The student shall 
select courses to fulfill minors in consul
tation with the minor adviser. 
3. Participation in seminar for four 
semesters, twice as a lecturer. 
4. Research presented in a dissertation. 
5. All doctoral students must take CM 
504, Chemical Laboratory Safety, prior 
to registering for thesis research. 
6. Students are strongly encouraged to 
take CM 50 I, Chemical Literature. 
7. Students must be in continuous atten
dance at departmental colloquia for the 
duration of research. 
8. The final oral examination will take 
place after members of the guidance 
committee have read the dissertation in 
typed, unbound form. 

All students in the doctoral program 
are granted a master of science upon sat
isfactory completion with a B average of 
course requirements and 12 units of 
research toward doctoral dissertations, as 
certified by the chair of the guidance 
committee. On application to the Vice 
Provost's Office and after completion of 
preliminary examinations, the student is 
certified as having earned a master of 
science. 

UNDERGRADUATE 
COURSES 

UNDERGRADUATE COURSES 

CM 101 General Chemistry I 
3:0:1:2/> 

Chemical equations, chemical conser
vation laws, stoichiometry, thermo
chemistry, properties of gases, atomic 
structure, periodic table, chemical 
bonding and molecular structure. Co
requisite: MA 105 or MA 106. 
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CM 102 General Chemistry II 
3:0:0: 2;;, 

States of matter; chemical thermody
namics and chemical equilibria; kinet
ics; acid-base chemistry; descriptive 
inorganic chemistry; introduction to 
organic chemistry. This course covers 
some traditional topics plus a consider
able emphasis on the properties of 
materials and their relationship to mole
cular structure. Prerequisite: CM 101 
or equivalent. 

CM 108 Inorganic Chemistry 3:0:0:3 

Atomic structures of elements as a basis 
for periodic classification. Descriptive 
chemistry of elements and their com
pounds. Theories of chemical bonds 
and introduction to coordination chem
istry. Prerequisites: CM 102, CM 112 
and CM 161. 

CM 111 General Chemistry 
Laboratory I 0:1 Y, :0: Y, 

Laboratory experiments in general 
chemistry; taken in conjunction with 
CM 101. Lab fee required. Pre/Co-req
uisite: CM 101. 

CM 112 General Chemistry 
Laboratory II 0:1 ;.5 :0: ;.5 

Laboratory experiments in general 
chemistry; taken in conjunction with 
CM 102. Lab fee required. Prerequi
site: CM 111. Pre/Co-requisite: CM 
102. 

CM 119 Instrumental Methods in 
Analytical Chemistry 3:0:0:3 

Theories and applications of instrumen
tal techniques in modern analytical 
chemistry, including chromatography, 
spectroscopy (absorption, fluorescence, 
infrared, Raman, nuclear magnetic reso
nance, electron spin resonance, atomic 
absorption and emission); x-ray absorp
tion, fluorescence and diffraction; mass 
spectrometry; thermal methods, etc. 
Prerequisites: CM 161-162. 

CM 120 Analytical 
Chemistry Laboratory 0:6:0:2 

Techniques described in CM 119 
applied to various chemical problems 
stressing physicochemical interpretation 
of data obtained. Lab fee required. 
Prerequisites: CM 161-162. Co
/Prerequisite: CM 119. 

CM 122 Organic Chemistry 13:0:0:3 

Chemistry of organic molecules: struc
ture, nomenclature, properties and reac
tions of carbon compounds with 
emphasis on aliphatic compounds. 
Introduction to reaction, mechanisms 
and stereochemistry. Prerequisites: CM 
102 and CM 112. 

CM 123 Organic Chemistry II 
3:0:0:3 

Continuation of CM 122 with emphasis 
on finding the principles of organic 
chemistry in industrial practice and bio
chemical mechanisms. Prerequisite: 
CM 122. 

CM 124 Organic 
Chemistry Laboratory I '1<:5:0:2 

Laboratory methods for preparation, 
isolation and purification of typical 
organic compounds. Experiments cho
sen to illustrate basic techniques. Lab 
fee required. Co-/Prerequisite: CM 122. 

CM 125 Organic 
Chemistry Laboratory II '1<:5:0:2 

Laboratory methods for preparation, 
purification, characterization and identi
fication of organic compounds by 
chemical and physical means. Intro
duction to instrumental methods of 
analysis and identification. Lab fee 
required. Prerequisite: CM 124. Co
/Prerequisite: CM 123. 

CM 161 Physical Chemistry I 
3:0:0:3 

Chemical thermodynamics (macroscop
ic and molecular approach) with appli
cations to solutions, phase and chemical 
equilibria. Kinetic theory. Prerequisites: 
CM 102, CM 112, MA 108 and PH 108. 
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CM 162 Physical Chemistry II 
3:0:0:3 

Electrochemistry; ionic solutions. 
Solids, liquids, surfaces, high polymers. 
Chemical kinetics. Relation of bulk 
properties of matter to atomic and mol
ecular properties. Prerequisite: CM 
161. 

CM 177 Physical 
Chemistry Laboratory !'<:5:0:2 

Experimental quantitative chemical 
methods of analytical and physical 
chemistry, which will include introduc
tion to gravimetric and volumetric 
quantitative methods, thermodynamics 
and chemical kinetics. Computer analy
sis of experimental data and report writ
ing. Lab fee required. 
Co-/Prerequisite: CM 162. 

CM 201 Biochemistry I 3:0:0:3 

Survey of modern biochemistry with 
emphasis on current areas of research. 
Structure-function relationships in pro
teins. Enzymes and their mechanisms of 
action. Bioenergetics principles and 
energy production. Biochemical theo
ries and techniques. Prerequisites: CM 
123, CM 125 and CM 161, or instruc
tor's permission. 

CM 202 Biochemistry II 3:0:0:3 

Continuation of Biochemistry I. 
Principles of intermediary metabolism, 
energetics, membrane structure and 
transport; structure and function of 
DNA and RNA, principles of molecular 
biology, the immune system, hormonal 
regulation and cancer. Prerequisites: 
CM 201 and CM 162, or instructor's 
permission. 

CM 204 Biochemistry Laboratory 
!'<:5:0:2 

Laboratory experiments illustrating 
techniques for isolating and characteriz
ing biological macromolecules, analyz
ing enzyme kinetics and eludating 
metabolic pathways. Lab fee required. 
Co-/Prerequisite: CM 201. 

CM 390-394 Undergraduate Research 
in Chemistry each 2 credits 

Original investigations by student under 
guidance of staff members. Careful lit
erature search required before inception 
of laboratory work; continued reference 
to chemical literature expected and 
active participation in conferences and 
seminars scheduled as work progresses. 
A written report is required. Full-time 
students are expected to register for I 0 
credits of thesis during senior year. 
Research (lab) fee required. Co
/Prerequisites: CM 501 and CM 504. 

CM 440 Introduction to Polymer 
Science 3:0:1:3 

An introductory course for undergradu
ate and graduate students. Provides ini
tial education in the field of polymer sci
ence for students who are not majoring 
in polymer science or for students who 
plan to enter the field of polymer science 
in their advanced education. The course 
will include principles of various poly
merization methods, characterization and 
physical chemistry of polymers. 
Prerequisites: CM 122 and CM 123. 

CM 441 Polymer Laboratory Course 
!'<:5:1:3 

Teaches experimental skills in the field 
of polymer science for students who are 
not polymer science majors or who 
may, in the later stages of their educa
tion, become polymer science majors. 
The experimental skills taught include 
polymerization methods and characteri
zation of polymers. Co-/Prerequisite: 
CM440. 

CM 490 Biomaterials 3:0:1:3 

Natural macromolecules, including 
polypeptides, polysaccharides, lignin, 
biodegradable polymers, and special 
characterizations of these biobolymers. 
Prerequisite: CM 440. 

GRADUATE COURSES 
(SPECIAL LISTINGS) 

UNDERGRADUATE AND 
GRADUATE 

CM SOl Information Sources for 
the Chemical Sciences 1:0:0:1 

A Hands-on introduction to methods 
and tools for searching. Includes both 
electronic (CD-ROM and online) as 
well as print databases. Students may 
emphasize topics related to their 
research. Required of all BS students in 
chemistry. Graduate students are 
encouraged to take this course, but 
credits do not count toward degree 
requirements in chemistry graduate 
programs. 

CM 502 Environmental Chemistry 
3:0:0:3 

Chemical properties of pollutants in air, 
water, soil and hazardous wastes. 
Effects of chemical pollutants on 
health. Prerequisites: CM 122, CM 124 
and CM 161 or instructor's permission. 
This course does not fulfill require
ments for the regular MS or PhD in 
chemistry. 

CM 504 Chemical Laboratory 
Safety 1:0:0:1 

Discussion of problems of health and 
safety arising in chemical laboratories. 
How to work safely with dangerous 
chemicals. This course must be com
pleted by both graduate and undergrad
uate chemistry students before they 
undertake laboratory research. 
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GRADUATE COURSES 

INORGANIC CHEMISTRY 

CM 601 Inorganic Chemistry 
3%:0:0:4;;. 

Theories of bonding in inorganic com
pounds. Introduction to group theory as 
applied to molecular orbital and ligand 
field theories. Spectra of inorganic 
compounds. Nonaqueous solvents. 
Introduction to transition metal chem
istry. Required of all candidates for 
PhD degree in chemistry. 

CM 615 Advanced Topics 
in Inorganic Chemistry 2;!.:0:0:3 

PHYSICAL CHEMISTRY 

CM 703 Chemical Physics I 
3'/,:0:0:4;;. 

Quantum structures of molecules. 
Fundamental ideas of quantum 
mechanics. Applications to atomic and 
molecular structures and bonding. 
Approximation methods. Interactions 
of light and matter. Prerequisites: 
undergraduate physical chemistry and 
physics. 

CM 704 Chemical Physics II 
3%:0:0:4;;. 

Chemical kinetics and thermodynamics. 
Fundamental ideas of statistical 
mechanics. Development of relation
ships of various bulk properties of mat
ter to molecular structures and interac
tions. Applications to solutions, poly
mers. Prerequisites: Undergraduate 
physical chemistry and phvsics. 

CM 750 Special Topics in 
Physical Chemistry 2;!.:0:0:3 

Advanced or specialized topics in phys
ical chemistry. 
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POLYMER CHEMISTRY 

CM 771 Introductory 
Polymer Chemistry 2';5:0:0:3 

Synthesis of polymers by step-reaction 
and addition polymerization; copoly
merization; formation of three dimen
sional networks; block and graft poly
mers; polymer degradation; characteri
zation of polymers in solution rubber 
elasticity; polymer crystallization; spec
troscopic techniques for polymer study; 
properties of commercial polymers. 
Prerequisites: CM 123, CM 125 and 
CM 162, or instructor's permission. 

CM 772 Synthesis of High Polymers 
2';5:0:0:3 

Organic aspects. Chemistry of monomer 
and polymer formations. Modem mech
anistic analyses of reactions. Stereo
chemistry of polymer structures and 
forces of stereoregulation. Conden
sation; free radical (bulk, suspension, 
emulsion, solution); ionic, ring-opening 
and nonclassical polymerization reac
tions. Prerequisite: CM 771. 

CM 781 Solution Properties of High 
Polymers 2IJ,:0:0:3 

Application of osmometry, light scatter
ing, equilibrium ultracentrifugation, 
electrophoresis, viscosity, diffusion, 
ultra centrifugal sedimentation, flow 
birefringence, polarimetry, spec
troscopy and other techniques to the 
characterization of dissolved macromol
ecules. Properties of polyelectrolytes, 
association in solutions containing 
macromolecules and reaction kinetics in 
macromolecular solutions also are dis
cussed. The course is designed to cover 
both synthetic and biological macro
molecules. Prerequisite: CM 771. 

CM 782 Macromolecules in Solid 
States 2;1,:0:0:3 

Crystalline-amorphous systems, ther
modynamics of crystallization, defect 
structures, morphology of polymer 
crystals, characterization of polymeric 
solids by x-ray and electron diffraction, 
potential energy calculations, electron 
microscopy, absorption spectroscopy 
and nuclear magnetic resonance. 
Electrical and optical properties of 
polymer solids. Prerequisite: CM 771. 

CM 783 Laboratory Methods in 
Polymer Chemistry 0:4:0:3 

Experiments on free radical and ionic 
polymerizations, copolymerization; 
UVIVIS and NMR spectroscopy, intrin
sic viscosity, light scattering, gel per
meation chromatography, x-ray diffrac
tion, thermogravimetric analysis, differ
ential scanning calorimetry, dilatome
try, concentrated solution viscosity and 
other aspects of polymer synthesis and 
characterization. Lab fee required. 
Prerequisite: CM 771. 

CM 785 Special Topics in Polymer 
Chemistry 2Y,:0:0:3 

Presentation at intervals of various 
advanced or specialized topics in poly
mer chemistry. 

CM 790 Biopolymers 2;4:0:0:3 

Structure and properties of important 
biological macromolecules, including 
proteins, nucleic acids and polysaccha
rides; membranes and macromolecular 
complexes; applications of x-ray dif
fraction; NMR; vibrational and CD 
spectroscopy to the analysis of struc
ture. Biopolymers may be used to satis
fy minor field requirements in polymers 
or biochemistry. Co-/Prerequisite: CM 
941 or instructor's permission. 

ANALYTICAL CHEMISTRY 

CM 802 Applied Spectroscopy 
3%:0:0:4;!. 

Solving chemical problems using spec
troscopic methods. Vibrational, elec
tronic, nuclear magnetic resonance 
spectroscopy and mass spectrometry. 
Discussion of physical principles, 
instrumentation, interpretation of spec
tra, applications to molecular and physi
cal problems. 

ORGANIC CHEMISTRY 

CM 903 Organic Chemistry I 
3'/, :0:0:4;!. 

Molecular structure and bonding. 
Stereochemical and conformational 
principles. Theories of bonding and the 
physical parameters of stable and reac
tive molecular states. Applications in 
biochemistry and polymer chemistry. 
Prerequisites: undergraduate physical 
chemistry and organic chemistrv. 
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CM 904 Organic Chemistry II 
3%:0:0:4/, 

Reactivity of molecules. The methods 
of mechanistic study of reaction path
ways. Important reactions of organic 
and organometallic chemistry. Intro
duction to synthesis and applications in 
living systems and in polymer reac
tions. Suggested prerequisite: CM 903 
or instructor's permission. 

CM 907 Organic Spectroscopy 
3%:0:0:4/, 

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 instructor's permission. 

CM 940 Special Topics in Organic 
Chemistry 2/, :0:0:3 

Topics selected from current research or 
literature and approaches to problem 
solving. Co-/Prerequisite: CM 903 or 
CM904. 

BIOCHEMISTRY 

CM 941-942 Biochemistry I, II 
Each 2/,:0:0:3 

In depth studies of biochemistry. 
Structure and function of biological 
macromolecules: proteins, nucleic 
acids, polysaccharides. Enzyme kinet
ics, mechanism and control. Membrane 
structure and function. Energy produc
tion, transformation and utilization. 
Regulation of biochemical systems. 
Replication, transcription and transla
tion of DNA. Mutagenesis and carcino
genesis. Immune system. Prerequisite: 
instructor's permission. 

CM 945 Advanced Topics 
in Biochemistry 2/,:0:0:3 

Selections from the following topics: 
protein and nucleic acid chemistry; 
intermediary metabolism; and metabol
ic regulation. Prerequisite: CM 941 or 
instructor's permission. 

GENERAL COURSES 

CM 871-872 Guided Studies 
in Chemistry As arranged 

CM 971-972 Chemical Colloquium 
1:0:0:0 

Meetings of the members of the depart
ment staff, invited guests and qualified 
students to study recent developments 
in chemistry. Required each year of all 
students in graduate degree status 
majoring in chemistry and for two years 
of doctoral matriculants in other depart
ments with minor in any field of chem
istry. Seminar fee required. 

CM 973-976 Seminar in Chemistry 
Each 0:0: 1lJI: 1/, 

Chemical topics of current interest pre
sented by participating students, staff 
and outside lecturers. Two semesters, 
required of all master's candidates and 
four semesters of all doctoral candi
dates. 
CM 998 Research in Chemistry 

As arranged 

Original research, which serves as basis 
for master's degrees. To be taken by 
PhD candidates before completion of 
PhD preliminary examinations in mate
rials chemistry. Minimum research reg
istration requirements for the master's 
thesis: 12 units. Registration for 
research required each semester consec
utively until students have completed 
adequate research projects and accept
able theses and have passed required 
oral examinations. Research credits reg
istered for each semester realistically 
reflect time devoted to research. A max
imum of 6 units may be counted 
towards a PhD in materials chemistry. 
Research charge. Prerequisites: for MS 
candidates, degree status, consent of 
graduate adviser and thesis director, 
and CM 504. 

CM 999 Research in Chemistry 
As arranged 

Original experimental or theoretical 
research (undertaken under guidance of 
a chemistry faculty member), which 
may serve as basis for degree of philos
ophy. Minimum research registration 
requirements for degree for holders of 
MS based on research and thesis 

acceptable to department, 33 units; for 
other students, 45 units. Registration 
required each semester consecutively 
until students have completed adequate 
research projects and acceptable theses 
and have passed required oral examina
tions. Research fees required. Prereq
uisites: completion of PhD preliminary 
examination in chemistry, consent of 
thesis director and CM 504. 

LIFE SCIENCES 
COURSES 

In recent years, Polytechnic has devel
oped life sciences courses which com
plement those in its teaching and 
research programs in engineering and 
physical sciences. Undergraduate stu
dents with specific interests in the areas 
of biology, biochemistry, environmen
tal sciences, bioengineering, premedi
cine and laboratory techniques may 
elect life sciences courses to fulfill spe
cific BS program requirements or to 
serve as technical or free electives. 

Biology is concerned with the study 
of life in all manifestations, from the 
simple to the complex, to the invisible to 
the macroscopic to the virus to the 
human. To move beyond definitions of 
life to an understanding of life's funda
mental nature, the characteristics of liv
ing systems must be examined. This 
includes growth, heredity and reproduc
tion; metabolism; and the study of mole
cular, cellular and organismallevels. 

UNDERGRADUATE COURSES 

LS 105-106 General Biology I, II 
Each 3:0:0:3 

Fundamentals of biology. Physical. chem
ical, biochemical bases of life on various 
organizational levels. Cellular morphol
ogy, complementarily of form and func
tion. Reproduction, development, genet
ics. Homeostatis, regulation, integration, 
coordination. LS I 05 prerequisite: high 
school chemistry. LS 106 prerequisite: LS 
105 or instructor's permission. 
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LS 112 Genetics 3:3:0:4 

Fundamental aspects of the genetics of 
bacteria, viruses and high organisms. 
Emphasis is placed on both the genetic 
and biochemical analyses of gene repli
cation, heredity, mutation, recombina
tion and gene expression. Comparisons 
of prokaryotic and eukaryotic genetics 
and regulation as well as topics in 
human genetics are included. Labora
tory techniques used in the biological 
and biochemical study of genetic phe
nomena in prokaryotes, eukaryotes and 
their viruses. Emphasis placed on mod
em approaches to genetic research. Lab 
fee required. Prerequisites: LS 106 and 
116. Co-requisite: CM 122. 

LS 115-116 General Biology 
Laboratory I, II 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 diversity of liv
ing things; genetics; development, 
homeostasis, integration and coordina
tion; adaption; adaption, evolution, 
ecology and the biological bases of 
behavior. Lab fee required. LS 115 
co-/prerequisite: LS 105. LS 116 co
/prerequisite: LS 106. 

LS 120 Microbiology 3:3:0:4 

Study of microbial organisms, especial
ly bacteria and viruses. Microbial rela
tionship to disease, infectious and 
immunlogic processes. Mutation, trans
formation, transduction, induction and 
bioenergetic processes. Laboratory 
work includes experimental analysis of 
microbial structure and physiology by 
biochemical and cytochemical means. 
Influence of environment on nutrition, 
enzymes and metabolism of representa
tive microbial species. Lab fee required. 
Prerequisites: LS 106, 116 and CM 
102, or instructor's permission. 
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LS 130 Organismal Physiology 
3:3:0:4 

Mechanism involved in functional 
processes of cells and multicellular 
organisms, including integration and 
control aspects. Membrane function, 
transport, excitation, conduction, con
traction, luminescence. Lab fee 
required. Prerequisites: LS 106, LS 116, 
CM 102 and CM 112. Co-requisites: 
PH 109. 

LS 132 Cell Physiology 3:0:0:3 

Analyses of chemical and physical 
mechanisms of cellular function. 
Molecular constituents of biological 
systems, enzymes and reaction rates, 
energetics and regulation of metabolic 
processes, membrane transport, contrac
tility and irritability. Laboratory studies 
include examination of cellular compo
nents in terms of their functional activi
ties (enzymes, oxidative-phosphoryla
tion, photosynthesis), kinetics of solu
ble and membrane-bound enzymes and 
membrane transport. Lab fee required. 
Prerequi-sites: LS 106 and 116. Co
requisites: CM 123 and 161. 

LS 103-200 
Topics in Biology As arranged 

LS 305-307 Projects in Life Sciences 
each 2 credits 

Investigations of problems in biology 
under supervision of faculty members. 
Library research, experimental studies, 
and written reports required. Lab fee 
required. Prerequisite: senior status or 
ad1•iser' s consent. 

LS 308 Life Science Internship 
2 credits 

Supervised projects carried out in hos
pital, community or industrial settings. 
Evaluated on basis of written and oral 
reports present to faculty and outside 
project cosponsors. Faculty conferences 
and visits required. Open to senior stu
dents on approval of departmental 
adviser. Preplanned experiences pro
vide students with significant exposure 
to relationships between theoretical 
information and practical applications. 
Prerequisite: senior status or adviser's 
consent. 

LS 310 Seminar in Biology 
1 credit 

GRADUATE COURSES 

LS 561-702 Advanced Topics 
in Biology As arranged 

From time to time, graduate level cours
es may be offered in bioethics, electron 
microscopy, environmental biology, 
neurophysiology, topics in neurophysi
ology, topics in neurosciences, and 
cytology. 
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ENVIRONMENTAL SCIENCE PROGRAM 

The Department of Chemical 
Engineering, Chemistry and Materials 
Science offers an interdisciplinary pro
gram leading to the undergraduate 
degree Bachelor of Science in environ
mental science. 

BACHELOR OF SCIENCE 
IN ENVIRONMENTAL 
SCIENCE 

As products and waste streams are gen
erated at an exponentially increasing 
pace, society is faced with the problem 
of assessing and controlling their envi
ronmental impact. Environmental scien
tists, engineers and planners are current
ly involved in solving global problems 
such as the ozone hole, acid rain, the 
greenhouse effect and ocean dumping as 
well as local problems such as toxic 
waste landfill dumping, non-ionizing 
radiation control and indoor pollution 
(such as lead-based paint, asbestos and 
radon) hazards. 

The University has devised a stimu
lating mixture of courses with significant 
scientific depth to evaluate and develop 
techniques for solving the problems of 
impact and control of toxic agents in the 
biosphere. The interdisciplinary courses 
span the environmental science and engi
neering interface and include elements of 
planning, regulations and socioeconomic 

benefits and liabilities. The program 
draws primarily on the existing strengths 
of the chemistry (including life sci
ences), and engineering faculty members 
with environmental specialities. 

Graduates of the program will be ide
ally suited for careers in industry, envi
ronmental and health agencies, the public 
domain, and in more advanced environ
mental research. Environmental equip
ment firms require environmental scien
tists to monitor the ambient, stack gases, 
waste streams, and to perform laboratory 
analysis. Other companies perform stud
ies which model pollutant transport and 
predict impacts. Diverse companies have 
career opportunities in industrial health 
assessment, contaminated soil and 
ground-water remediation, and in manag
ing compliance and permitting for new 
and existing facilities. The environmental 
scientist can be a valuable team member 
in the interdisciplinary approach to prob
lem solving. The U.S. Environmental 
Protection Agency hires scientists who 
regulate industrial emissions and assure 
compliance; state and local agency scien
tists are involved with planning and 
enforcement. 

After a series of fundamental courses 
in physics, mathematics, chemistry, biol
ogy, computer science and engineering, 
the environmental science student 
branches into alternative energy and 
environmental planning courses as well 
as hands-on experience in chemical and 
biological laboratories. These are fol
lowed by more specialized air and water 
pollution courses. Also, in the junior and 
senior year, elective courses (see follow
ing program) are chosen in concert with 
the student's adviser. These courses are 
intended to expand the student's knowl
edge of specialized environmental and 
related areas. Typical examples include 
risk analysis, hazardous waste disposal 
and toxicology as well as relevant 
advanced science and engineering cours
es. The program is administered by an 
interdisciplinary advisory faculty com
mittee. Professor Edward Ziegler, direc
tor of the program, and editor of the 
Encyclopedia of Environmental Science 
and En[;ineering (now entering its fourth 
edition), can be contacted for further 
information at 718/260-3276. 

The environmental science faculty 
consists of both research and practice
oriented professors who provide an up
to-date curriculum enriched with experi
ence related to environmental systems. 
All faculty members have PhD degrees. 
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Typical Course of Study for the Bachelor of Science 
in Environmental Science 

FRESHMAN YEAR 

Fall Semester 
Course No. 
MA 106 
cs 200 
CM 101 
CM Ill 
HU 101 
ss 104 

Subject 
Calculus I 
Intro. to Program Method. 
Gen. Chern. I 
Gen. Chern. Lab. I 
Writing & Hum. I 
Contemp. World Hist. 

SL I 0 I Freshman Seminar 
PE I Ox __ ~ ports & Teams (Optional) 
Subtotal 

SOPHOMORE YEAR 

Fall Semester 

Oass 
4 
3 
3 
0 
3 
3 
I 
0 

MA 108 
PH 108 
PH 118 

Diff. Eqns. & Num. Methods 3 
Electr., Magnetism & Fluids 4 
Phys. Lab. I 0 

CM 112 Organic. Chern. I 3 
CM 124 Organic Chern. Lab. I 1.5 
LS 105 Gen. Biology I 3 
LS 115 Gen. Biology Lab. 0 
PE I Ox -~rts & Teams (Optional) 0 
Subtotal 

JUNIOR YEAR 

Fall Semester 
CM 162 Physical Chern. II 3 
MA 222 Probab. & Statistics 3 
CM 20 I Biochemistry 3 
CH 120 Chern. Process Anal. 3 
SS 182 or 

Hours/Week 
Lab Rec. 
0 I 
0 0 
0 0 
1.5 0 
0 0 
0 0 

0 
1.5 0 

0 
0 
1.5 
0 
5 
0 
3 
1.5 

0 
0 
0 
0 
I 
0 

Cr. 
4.0 
3.0 
2.5 
0.5 
3.0 
3.0 
0.0 
0.0 

16.0 

3.0 
3.0 
0.5 
3.0 
2.0 
3.0 
2.0 
0.0 

16.5 

0 0 3.0 
0 0 3.0 
0 0 3.0 
0 0 3.0 

SS 210 Environmental Psychology 3 0 0 3.0 
CM 504 Chern. Lab. Safety 1 0 0 I .0 
~E _jQx ___ Sports&Tea~m=s~(~OLp~tio=n=a=l) ___ O~ __ l~.5~~0~~0~.0~ 
Subtotal 16.0 

SENIOR YEAR 

Fall Semester 
CE 340 Water & Res. Hydrology 3 0 0 3.0 
CE 341 Enviro. Engineering I 2 3 0 3.0 
CM 502 Enviro. Chemistry 3 0 0 3.0 
CM 119 Analytical Chern. 3 0 0 3.0 
HU/SS Elective 3.0 

PE __lQ_x __ SQorts &=--=Tc-=e=amc=:_s "-'(0=-..p=-=u=-=·o=n=a!L..) ---=0------"1=.5--~0 ___ 0=.0 
Subtotal 15.0 

-- --- --------------------------

Notes: 

*TE Technical Electives include sciences, mathematics, computer science and 

engineering courses and should include at least one of the following LSI 20 

tMicrohiology and Lah), CM 120 (Analyt. Chern. Lab) or LA144 
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Spring Semester 
Course No. Subject 
MA I 07 Calculus II 
PH 107 
CM 102 
CM 112 

Mechanics 
Gen. Chern. II 
Gen. Chern. Lab. II 

Hours/Week 
Class Lab Rec. Cr. 

4 0 I 4.0 
4 0 0 3.0 
3 0 0 2.5 
0 1.5 0 0.5 

HU SS Elective** 3.0 
HU 200 Writing and Hum. II 3 0 0 3.0 
GJ->___!Ql___~op. Education (Optio_ll<l)L o ___ l_l____O __ O.Q_ 
Subtotal 16.0 

Spring Semester 
MA I 09 Multidem. Calculus 
PH 109 
PH 119 
CM 161 
CM 123 
LS 118 

Waves, Optics & Thermo. 
Phys. Lab. II 
Physical Chern. I 
Organic Chern. I 
Eco. for Environmental 
Engineers and Scientists 

~lOx -~orts & Teams (Optional) 
Subtotal 

Spring Semester 
TE* Technical Elective 
CH 152 Chern. Eng. Them1ody. 
MT 309 Intro. to Materials 
HU/SS Elective 
CE 223 Fluid Mechanics 
~ I Ox ___ Sports & Teams (Optional) 
Subtotal 

Spring Semester 

3 
3 
0 
3 
3 

0 
0 
1.5 
0 
0 

2 

0 
0 

3.0 
3.0 
0.5 
3.0 
3.0 

3 0 0 3.0 
0 ___ 1=-:.:.5=-----=0- 0.0 

15.5 

4.0 
3 0 0 3.0 
3 0 0 3.0 

3.0 
2.5 1.5 0 3.0 
0 1.5 0 0.0 

16.0 

CM 380 Enviro. Sci. Proj. 4.0 
CH 372 Air Poll. Engrg. Control 3 0 0 3.0 
TE* Tech. Elective 3.0 
FE Free Elective 3.0 
HU/SS Elective 3 0 3.0 
CM 501 Chemical Literature 0 0 1.0 
PE !Ox Sports & Teams (Optional)_O _ __J_._L_O ___ 0.0 
Subtotal 17.0 

Total credits required for graduation: 128 

(Ener. Tech./Soc. Issues). 

**SS 189 recommended if SS 210 Environmental Psychology is to be taken 

later. 
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POLYMER SCIENCE AND ENGINEERING PROGRAM 

For over half a century, Polytechnic 
University has had a traditional commit
ment to strong polymer programs of 
worldwide renown. At the present time, 
the Department of Chemical Engin
eering, Chemistry and Materials Science 
offers a graduate program leading to a 
Master of Science in polymer science 
and engineering. Candidates interested in 
ta PhD in the area of polymer science 
and engineering can conduct their stud
ies according to the requirements 
described in chemical engineering and 
chemistry programs. 

ADMISSION TO 
GRADUATE STUDY 

An undergraduate degree in either chem
ical engineering or chemistry with a 
mathematics background including at 
least one course in differential equations, 
is usually required for admission to the 
graduate program. Applicants who have 
earned bachelor's degrees from foreign 
institutions are required to submit 
Graduate Record Examinations (GRE) 
and TOEFL scores. Applicants with 
degrees in other fields or from other col
leges may be admitted with undergradu
ate or graduate deficiencies with the con
sent of a graduate adviser. The program 
leading to Master of Science is designed 
to meet the needs of engineers and 
chemists well versed in the fundamental 
principles of polymer science and engi
neering. 

REQUIREMENTS FOR THE 
MASTER OF SCIENCE IN 
POLYMER SCIENCE AND 
ENGINEERING 
Candidates for a Master of Science in 
polymer science and engineering are to 
include in their programs the following 
required courses: 

No. 

CH 
CH 
CH 
CM 
CM 

921 
926 
991-2 
771 
783 

Course Units 

Polvmer Processing 3 
Engineering Properties of Polymers 3 
Departmental Seminar 0 
Introductory Polymer Chemistry 3 
Laboratorv Methods in 
Polvmer Chemistrv 
Electives * 

3 
12 

Guided Study/Thesis Option 

Either 

CH 930 Guided Studies in Polymer 
Science and Engineering 6 
Electives 6 
or 

CH 997 Thesis for Master of Science in 
Po/vmer Science & Engineering 12 

Total 36 

To meet graduate requirements, stu
dents must have an overall B average in 
all courses and must not obtain more 
than two grades of C in required sub
jects. 

* As electives any graduate course offered by the 
department may be chosen. The approval of the 
graduate adviser will be needed in order to take 
courses in other disciplines. 

GRADUATE COURSES 

CH 921 Polymer Processing 
215:0:0:3 

Applications of engineering principles to 
polymer processing. Non-Newtonian 
polymeric systems. Extrusion theory and 
applications. Discussions and problem
solving in injection molding, fiber spin
ning, film blowing and coextrusion as 
well as other polymer engineering 
processes. Prerequisite: CH 220 and CH 
221 or instructor's permission. 

CH 926 Engineering Properties of 
Polymers 215:0:0:3 

Mechanical properties and structures of 
solid polymers. Viscoelastic theory and 
response of amorphous, crystalline and 
composite materials in stress-strain, 
creep, stress relaxation and dynamic 
tests. Effects of orientation and previous 
history on mechanical behavior. 
Prerequisites: CH 917 CM 771. 

CH 928 Polymer Composites 
215:0:0:3 

Production, properties and durability of 
polymer composites, with emphasis on 
continuous fiber-reinforced polymer 
matrices. Modeling of processing. 
Chemical compositions, cure kinetics 
and rheology, crystallization, viscoelas
ticity, processing methods, residual 
stresses and fracture mechanics. 
Composites in service. Prerequisites: 
CHl921 and CH 926. 

CH 940-941 Selected Topics in Polymer 
Science and Engineering, I, II 

each 2lf.:0:0:3 

Topics of special interest in polymer sci
ence and engineering are announced in 
advance of each semester offering. 
Prerequisite: adviser's approval. 

CM 771 Introductory Polymer 
Chemistry 215:0:0:3 

Synthesis of polymers by step reaction 
and addition polymerization, formation 
of three-dimensional networks, block and 
graft polymers, polymer degradation, 
characterization of polymers in solution, 
rubber elasticity, polymer crystallization. 
Spectroscopic techniques for polymer 
study, properties of commercial poly
mers. Prerequisites: CM 123 and CM 
125 

CM 772 Syntheses of High Polymers 
2lf.:0:0:3 

Organic aspects. Chemistry of monomer 
and polymer formation. Modem mecha
nistic analyses of reactions. Stereochem
istry of polymer structures and forces of 
stereo regulation. Condensation, free 
radical (bulk, suspension, emulsion, 
solution), ionic, ring-opening and non
classical polymerization reactions. 
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CM 781 Solution Properties of High 
Polymers 21,:0:0:3 

Application of osmometry, light scatter
ing, equilibri urn ultracentrifugation, 
electrophoresis, viscosity, diffusion, 
ultracentrifuge sedimentation, flow bire
fringence, polarimetry, spectroscopy and 
other techniques used in the characteri
zation of dissolved macromolecules. 
Properties of polyelectrolytes, associa
tion in solutions containing macromole
cules and reaction kinetics in macromol
ecular solutions. Synthetic and biological 
macromolecules are covered. Prerequi
sites: CM 161, and CM 771 or CM 783. 

CM 782 Macromolecules in the Solid 
State 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, potential 
energy calculations, electron micro
scopy, absorption spectroscopy and 
nuclear magnetic resonance. Electrical 
and optical properties of polymer solids. 
Prerequisite: CM 771. 

CM 783 Laboratory Methods of 
Polymer Chemistry 0:5:0:3 

Experiments on free radical, condensa
tion, ionic and polymerization, absorp
tion, NMR spectroscopy, intrinsic vis
cosity, light scattering, gel permeation 
chromatography, x-ray diffraction, ther
mogravimetric analysis, differential 
scanning calorimetry, dilatometry, con
centrated solution viscosity and other 
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 Engineering 

6 units, each 2 units 

Presentations of a comprehensive report 
of some problem involving polymer sci
ence and engineering, such as polymer 
synthesis, processing, evaluation, or 
equipment design is required. Master's 
degree candidates are required to submit 
three unbound copies of a typewritten 
project report to advisers one week 
before the last day of classes. 
Prerequisite: degree status. 
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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. Master's degree candidates are 
required to submit four typewritten 
unbound thesis copies to advisers before 
or on the seventh Wednesday prior to 
commencement. Prerequisite: degree sta
tus. 

CH 991-992 Departmental 
Colloquium 0:2'/,:0:0 

Recent developments in the field of 
chemical engineering, chemistry and 
materials science will be presented 
through lectures given by experts from 
industry, research, and educational insti
tutions as well as by staff members or 
qualified graduate students. 

Required for two semesters of all gradu
ate students seeking degrees. 
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DEPARTMENT OF CIVIL AND 
ENVIRONMENTAL ENGINEERING 

Head: John C. Falcocchio 

The Department of Civil and 
Environmental Engineering offers 
undergraduate and graduate programs in 
civil engineering and related areas lead
ing to the degrees of: 

• Bachelor of Science (Civil 
Engineering) 

• Master of Science (Civil Engineering) 

• Master of Science (Environmental 
Engineering) 

• Master of Science (Transportation 
Planning and Engineering) 

• Master of Science (Transportation 
Management) 

• Doctor of Philosophy (Civil 
Engineering) 

Information on these degree programs 
is described in the sections that follow. 
Program descriptions for Envir~nment~l 
Engineering and Transportati?~ Imme?I
ately follow sections on Civil Engm
eering programs. 

Civil engineers are responsible for the 
design, construction, maintenance and 
operation of the infrastructur~s of mod
em society. These cover a wide vanety 
of urban and regional systems, including 
buildings, roads, bridges, airports, rail 
systems, dams, irrigation systems, har
bors, solid and liquid waste treatment 
and disposal, water supply, and others. 
The civil engineer practices in a broad 
and exciting field, one which has a major 
impact on society in general, and on our 
infrastructure environment in particular. 

The Department of Civil and 
Environmental Engineering provides an 
undergraduate program that provides the 
beginning engineer with a broad back
ground across these many areas. 
Graduate programs are designed to allow 
students to specialize in particular areas 
or subdisciplines, as well as to pursue 
general graduate work across several dif
ferent areas. 

II 
FACULTY 

II 
The Department of Civil and 
Environmental Engineering has a distin
guished faculty, all of whom are actively 
involved in both teaching and research. 
While some laboratories may be super
vised by graduate students, virtually all 
courses are taught by members of the 
full-time or adjunct faculty. Many of the 
faculty conduct research focused on 
problems of the New York region, and 
are actively involved in solving the 
region's infrastructure problems. 

PROFESSORS 

George Bugliarello, Professor of Civil 
Engineering and Chancellor 
SeD, Massachusetts Institute of 
Technology 
Bioengineering, fluid mechanics 

John C. Falcocchio, PE, Professor of 
Transportation Engineering; Department 
Head and Executive Director of 
Transportation Research Institute 
PhD, Polytechnic Institute of Brooklyn 
Certificate in Highway Traffic 
Engineering, Yale University 
Transportation planning, public trans
portation, travel demand analysis, traffic 
engineering, transportation systems 
evaluation, transportation systems man
agement 

Ilan Juran, Professor of Civil 
Engineering 
PhD, Dsc, University of Paris VI, Ecole 
Nationale des Pants et Chaussees 
Geotechnical engineering, soil improve
ment technologies, geosynthetic engi
neering, in-situ soil testing 

William R. McShane, PE, Professor of 
Mechanical and Systems Engineering; 
Dean of Engineering and Applied 
Sciences 
PhD, Polytechnic Institute of Brooklyn 
Traffic operations and control, highway 
capacity and level of service analysis, 
expert systems in transportation, trans
portation economics and finance 

Roger P. Roess, Professor of 
Transportation Engineering 
PhD, Polytechnic Institute of Brooklyn 
Highway capacity and level of service 
analysis, traffic engineering, public 
transportation, transportation econom
ics 

Dipak Roy, PE, Professor of 
Environmental Engineering 
PhD, University of Illinois 
Hazardous waste management, in-situ 
remediation, bioremediation, soil flush
ing, biological processes for waste treat
ment, disinfection 

ASSOCIATE PROFESSORS 

Feng-Bao Lin, PE, Associate Professor 
of Civil Engineering 
PhD, Northwestern University 
Non-linear finite element methods, 
design of reinforced concrete and steel 
structures, constitutive modeling of engi
neering materials, damage modeling and 
fracture mechanics 

Alan H. Molof, Associate Professor of 
Environmental Engineering 
PhD, University of Michigan 
Water and wastewater treatment 
processes, river and stream pollution, 
industrial waste treatment, 
hazardous/toxic waste managment 
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ASSISTANT PROFESSORS 

Symeon Christodoulou, Assistant 
Professor of Civil Engineering 
PhD, University of California at 
Berkeley 
Construction engineering and manage
ment, construction cost control and 
scheduling, decision support systems, 
information management, svstem inte
gration and database development 

Magued Iskander, PE, Assistant 
Professor of Civil Engineering 
PhD, University of Texas at Austin 
Foundation engineering, marine geo
technology, pile foundations, alternative 
foundations, geotechnical instrumenta
tion, transparent soils 

Eakalak Khan, Assistant Professor of 
Civil Engineering 
PhD, University of California at Los 
Angeles 
Environmental science and engineering, 
wastewater treatment 

Elena S. Prassas, Assistant Professor of 
Transportation Engineering 
PhD, Polytechnic Institute of New York 
Traffic engineering, public transit, trans
portation economics, AI applications, 
software systems and simulation for 
transportation applications 

Hualiang Teng, Assistant Professor of 
Transportation Engineering 
PhD, Purdue University 
Intelligent transportation systems, 
demand modeling, traffic engineerinfi, 
network analysis, freight transportation 
systems, pavement manafiement systems 

82 • DEPARTMENT INFORMATION 

INDUSTRY FACULTY 

Eugene Fasullo, PE, Distinguished 
Industry Professor of Civil Engineering; 
Director, Exec21 Program 
MS, University of Illinois 
Former Director of Engineering and 
Chief Engineer, Port Authority of NY 
and NJ Member, Concrete Industry 
Board of Directors, NY Building 
Congress 
Construction engineering and manage
ment 

Angelos L. Protopapas, PE, Industry 
Assistant Professor of Civil Engineering 
PhD, Massachusetts Institute of 
Technology 
Suiface and groundwater hydrology and 
pollution, water resources systems, 
urban hydrology, fluid mechanics, irri
gation 

INSTRUCTORS 

Jose M. Ulerio, EIT, Instructor of 
Transportation Engineering; Special 
Assistant to the Dean of Engineering and 
Applied Sciences 
MS, Polytechnic Institute of New York 
Highway and traffic engineering, travel 
demand modeling, CAD and CAE appli
cations 

EMERITUS FACULTY 
Paul R. DeCicco, PE, Professor 
Emeritus 
MCE, Polytechnic Institute of Brooklyn 
Urban systems, fire safety 

Alvin S. Goodman, PE, Professor 
Emeritus 
PhD, New York University 
Comprehensive water resources plan
ning, water supply studies, hyrologic 
estimates, groundwater models, conjunc
tive use of suiface and groundwater 

Albert H. Griswold, PE, Professor 
Emeritus 
MSCE, Columbia University 
Mechanics 

Stephen T. Mikochik, Professor 
Emeritus 
MS, Rutgers University 
Geotechnical engineering 

Robert C. Velt, Professor Emeritus 
MCE, Polytechnic Institute of Brooklyn 
Structural Engineering. 

Ping Chun Wang, PE, Professor 
Emeritus 
PhD, University of Illinois 
Structural engineering 



ADJUNCT FACULTY 

Milton Alpern, PE, Adjunct Professor 
of Civil Engineering 
MS, Columbia University 

Sidhartha Bagchi, PE, Adjunct 
Associate Professor of Civil Engineering 
PhD, Polytechnic Institute of New York 

Raul R. Cardenas Jr, Adjunct 
Professor of Environmental Engineering 
PhD, New York University 

Sergey Drabkin, Adjunct Professor of 
Civil Engineering 
PhD, Polytechnic University 

Philip A. Habib, PE, Adjunct Professor 
of Transportation Engineering 
PhD, Polytechnic Institute of Brooklyn 

Michael Horodniceanu, PE, Adjunct 
Professor of Transportation Engineering 
PhD, Polytechnic Institute of New York 
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Mark Kulewicz, Adjunct Lecturer in 
Transportation 
MS, Polytechnic University 

J, Jong Lou, PE, Adjunct Associate 
Professor of Civil Engineering 
PhD, Northwestern University 

Vassilus Papayannoulis, Adjunct 
Lecturer in Transportation Engineering 
PhD, Polytechnic University 

Herbert Rothman, PE, Adjunct 
Associate Professor of Civil Engineering 
BSCE, Rensselaer Polytechnic Institute 

Michael J, Sakala, PE, Adjunct 
Assistant Professor of Civil Engineering 
MSCE, Polytechnic Institute of New 
York 

Gennaro E. Sansone, Adjunct Lecturer 
in Transportation Engineering 
MBA, lona College 

Raymond Schaeffer, Adjunct Lecturer 
in Transportation Engineering 
MS, Swiss Federal Institute of 
Technology 

Sri K. Sinha, PE, Adjunct Associate 
Professor of Civil Engineering 
MS, College of the City of New York 

John T. Tanacredi, Adjunct Professor 
of Environmental Engineering 
PhD, Polytechnic University 
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CIVIL ENGINEERING PROGRAM 

UNDERGRADUATE 
PROGRAM 

ACCREDITATION 
The Bachelor of Science in civil engi
neering is accredited by the Accreditia
tion Board for Engineering and Techn
ology (ABET). 

PHILOSOPHY AND 
BACKGROUND 
The philosophy followed in the Civil 
Engineering Program is that all under
graduate students should have exposure 
to all major subdisciplines of the profes
sion to allow them to choose a career 
path intelligently, to develop a program 
of depth in at least two subdisiplines as 
an undergraduate, and to continue in an 
MS program in any civil engineering 
subdiscipline. This philosophy reflects 
the breadth of the civil engineering pro
fession and the belief that undergraduate 
students cannot choose between poten
tial career paths intelligently without suf
ficient knowledge of the subspecialties 
involved. 

Required courses give the student a 
firm basic background in structures, 
geotechnical engineering, environmental 
engineering, water resources and high
way and transportation engineering. Six 
credits of civil engineering design elec
tives, 9 credits of technical electives, and 
6 credits of free electives provide ample 
opportunity for the student to gain signif
icant depth in two or more subdisci
plines. The program results in students 
who are prepared either to enter the 
workforce as engineers, or to pursue 
graduate studies in a subdiscipline of 
their choice. The program, therefore, 
graduates students with substantial 
breadth and depth in civil engineering, 
and gives them maximum flexibility to 
pursue a future in either practice or 
research, in the public, private or univer
sity domains. 

Of all of the engineering disciplines, 
civil engineering is perhaps the most 
design-oriented. Design in the CE cur-
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riculum is handled via a separate cap
stone design course in the senior year, 
focused design courses in various sub
disciplines, and in courses where design 
is integrated with other engineering top
ics. 

All students are required to take a 
design course in Steel Structures (CE 
331 ), Design of Highways (CE 350) and 
the capstone design course, Design of 
Civil Engineering Systems (CE 432). In 
addition, students must select two of four 
design courses offered by the department 
covering foundations, structural and 
environmental design. These electives 
are taken in the junior and senior years. 

Design elements are included in a 
number of other courses. Basic design 
methodology and process are taught in 
the freshman engineering program as 
part of EG 102. In the sophomore year, 
Introduction to Civil Engineering (CE 
200) includes an introduction to the use 
of AutoCAD in design drawings. Water 
Resources and Hydraulic Engineering 
(CE 340) includes design applications. 

Thus, the program includes design 
topics in every year of the curriculum, 
developing a sense and familiarity with 
the design process throughout the pro
gram. Design is included in all subspe
cialties of civil engineering-structures, 
geotechnical, environmental, water 
resources and transportation-giving 
students the opportunity to gain a broad 
overview of design practices within the 
civil engineering profession. 

Written and verbal skills are devel
oped in a comprehensive way. The 
freshman engineering courses, EG I 0 I 
and EG 102, include a heavy emphasis 
on verbal and written presentation of 
work. All humanities and social science 
elective courses have writing compo
nents. In many civil engineering cours
es, written and oral communication are 
emphasized through project and design 
reports and presentations. The Writing 
Learning Center, supervised by the 
Department of Humanities and Social 
Sciences, is staffed by professional 
tutors, who are available to work with 
students at any level of their studies, 
either by appointment or on a drop-in 
basis. 

Ethics are treated throughout the cur
riculum as pertinent issues arise. A 
focused treatment of engineering ethics 
is given as part of Introduction to Civil 
Engineering (CE 200) using a case
study approach. The course includes a 
treatment of the codes of ethics of 
ASCE and ASPE. 

CURRICULUM FOR A 
BACHELORS OF SCIENCE 
IN CIVIL ENGINEERING 
The undergraduate curriculum in civil 
engineering is summarized in Table I. 
A typical four-year course is shown in 
Table 2. 

UNDERGRADUATE 
TRANSFER CREDITS 
Potential transfer students should refer to 
the University guidelines as shown else
where in this catalog. The faculty of the 
Civil and Environmental Engineering 
Department has established additional 
requirements and interpreted the 
University guidelines as follows: 

The 128-credit curriculum is fulfilled 
through a combination of transfer cred
its, credits by examination and course 
credits completed at Polytechnic. 
Transfer credits for courses in mathemat
ics, physics, chemistry, the humanities 
and social sciences are evaluated by the 
Office of Admissions with the guidance 
of the faculty from the appropriate 
departments. 

The length of time for a transfer stu
dent to complete the degree requirements 
depends on the following factors: 

a. the total number of transfer credits 
awarded 

b. the particular courses required to 
complete the degree requirements 

c. enrollment status, i.e., full-time or 
part-time 

To earn a Polytechnic BS in civil engi
neering, all students must complete a 
minimum of 30 credits of courses at 
Polytechnic at the junior and/or senior 
level (i.e., courses numbered CE 3xx or 
CE 4xx). 



PART-TIME STUDENTS 
Students may register as part-time stu
dents. Such students must be advised, 
however, that the department no longer 
offers many courses in the evening, and 
that part-time students must expect to 
take most of their courses during the 
day. The department attempts to make 
most upper-division courses available 
periodically in the late afternoon, after 
4PM. Part-time students should main
tain constant contact with their advisers 
to work out the details of course 
sequence in the most efficient manner. 

UNDERGRADUATE MANUAL 
The curriculum in civil engineering 
often changes more frequently than cat
alogs are published. The department 
publishes an Undergraduate Manual 
annually, which is available in the 
departmental office, and students are 
encouraged to remain up-to-date by con
sulting this manual whenever needed. 

TABLE 1: CURRICULUM 
FOR A BACHELOR OF 
SCIENCE IN CIVIL 
ENGINEERING 

A. Courses Required of All Civil 
Engineering Undergraduates 

No. Course Title Credits Scm 
MA 106 Calculus I 4 Fl 
MA 107 Calculus II 4 F2 
MA 108 Differential Equations 

and Numerical Methods 3 Sol 
MA 109 Multidimensional Calculus 3 So2 
MA222 Probability and Statistics 3 Jl 
Total Mathematics Required 17 

CM 101 General Chemistry I 2.5 Fl 
CMlll General Chemistry Lab I 0.5 Fl 
CM 102 General Chemistrv II 2.5 F2 
CM 112 General Chemistry Lab II 0.5 F2 
PH 107 Mechanics · 3 F2 
PH 108 Electricity, Magnetism, 

and Fluids 3 Sol 
PH 118 Lub for PH 108 0.5 Sol 
PH 109 Waves, Optics, and 

Thermodynami<·s 3 So2 
PH 119 LabforPH 109 0.5 So2 
Total Physical Sciences Required 16 

cs 200 Programming Methodology 3 Fl 
EG 101 Introduction to Engineering 3 Fl 
EG 102 Introduction to Engineering 

Design 3 F2 
MElli Engineering Mechanics I 3 Sol 
Total General Engineering/ 
Computer Science Required 12 
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HU 101/3 Writing & the Humanities I 3 Fl 
HU 200 Writing & the Humanities II 3F2/Sol 
SS 104 Contemp. World History 3F2/Sol 
Total Humanities and 
Social Sciences Required 9 

CE 200 Introduction to Civil 
Engineering 2 Sol 

CE202 Mechanics of Materials 3 So2 
CE 223 Fluid Mechanics 3 So2 
CE 307 Construction Materials 3 J/112 
CE 322 Analvsis of Structures I 3 Jl 
CE 323 Analvsis of Structures II 3 12 
CE331 Steel Structures 3 12 
CE 333 Soil Mechanics 3 12 
CE 340 Water Resources and 

Hvdraulic Engineering 3 Jl 
CE 350 Design of Highways 3 J/112 
CE432 Design of Structural Systems 3 Sr2 
CE435 Pn~ject Management for 

Com/ruction 3 Sr2 
CE441 Environmental Engineering 13 Sri 
Total Civil Engineering Required 36 

TOTAL OF ALL REQUIRED COURSES 
92 CREDITS 

B. Humanities and Social Science 
Electives 

Students must select 6 credits of 
Humanities and 9 credits of social sci
ence electives at an advanced level, as 
defined in the Polytechnic catalog. 
These electives may not include courses 
in writing or speaking skills, which may 
be taken as free electives. 

TOTAL OF HUMANITIES AND SOCIAL 
SCIENCE ELECTIVE CREDITS: 

15 CREDITS 

C. Civil Engineering Design Electives 

Students must select a minimum of 6 
credits from the following list of 
approved civil engineering design 
courses: 

CE 312 Structural Design for 
Dwzamic Loads 3 credits 

CE 352 Reinforced Concrete 
Structures 3 credits 

CE417 Foundations 3 credits 
CE442 Environmental 

Engineering II 3 credits 

TOTAL OF CIVIL ENGINEERING DESIGN 
ELECTIVE CREDITS: 6 CREDITS 

D. Civil Engineering Technical 
Electives 

Students must select a minimum of 9 
credits of technical electives from the 
following approved civil engineering 
technical electives, listed by program 

area. Technical electives may also be 
selected from other engineering pro
grams, computer science, mathematics, 
and/or the physical sciences with the 
approval of the academic adviser. 

Technical Electives in Structural, 
Geotechnical, and Construction 
Engineering 
CE310 Site Planning and Design 3 credits 
CE 312* Structural Design for 

Dynamic Loads 3 credits 
CE336 Timber and Masonry 

Structures 3 credits 
CE 417* Foundations 3 credits 
CE419 Environmental 

Geotechnology 3 credits 
CE 452* Reinforced Concrete 

Structures 3 credits 

Technical Electives in Environmental 
and Water Resources Engineering 
CE 260 Ecology for Environmental 

Eng. & Science 3 credits 
CE 310 Site Planning and Design 3 credits 
CE 339 Environmental Microbiology 3 credits 
CE 419 Environmental 

Geotechnology 3 credits 
CE 442* Environmental 

Engineering II 3 credits 
CE 443 Solid and Hazardous Wastes 3 credits 
CE 444 Environmental Engineering 

Project 3 credits 
CE 447 Air Pollution 3 credits 

Technical Electives in Highway and 
Transportation Engineering 
CE 352 Traffic Engineering 3 credits 
CE 354 Introduction to Trans. 

Planning Methods 3 credits 
CE 310 Site Planning and Design 3 credits 
TR 609 Transportation Economics 

and Finance 3 credits 
TR 682 Freeways and Rural Highways: 

Design, Operation and 
Management 3 credits 

TR 684 Arterials and Networks: Design, 
Operation and Management 3 credits 

* If selected as a design elective, course does not 
count as a technical elective. 

Note: Adviser may authorize additional graduate 
CE courses, or courses in other engineering disci
plines, computer science, mathematics, and/or the 
physical sciences as technical electives. 

TOTAL OF TECHNICAL ELECTIVE 
CREDITS: 9 CREDITS 
TOTAL OF FREE ELECTIVE 
CREDITS: 6 CREDITS 

TOTAL CREDITS REQUIRED FOR 

DEGREE: 128 CREDITS 
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Typical Course of Study for the Bachelor of Science 
in Civil Engineering 

FRESHMAN YEAR 

Fall Semester Horns/Week Spring Semester Horns/Week 
Course No. Subject Cla<>s Lab Rec. Cr. Course No. Subject Cla-;s Lab Rec. Cr. 
MA 106 Calculus I 5 0 0 4 MA 107 Calculus II 5 0 0 4 
CM 101 Gen. Chern. I 3 0 0 2.5 CM 102 Gen. Chern. II 3 0 0 2.5 
CM Ill Gen. Chern. Lab I 0 1.5 0 .5 CM 112 Gen. Chern. Lab II 0 1.5 0 .5 
cs 200 Programming Meth. 4 0 0 3 PH 107 Mechanics 3 0 0 3 
HU 101/3 Writing and the 3 0 0 3 HU 200 Writing and the Hum. II (I) 3 0 0 3 

Humanities I EG 102 Intra to Eng. Design 3 3 
EG 101 Intra. to Engineering 2 3 0 3 16 
SL 101 Freshman Seminar I 0 0 

----

16 
SOPHOMORE YEAR 

Fall Semester Spring Semester 
MA 108 Diff. Equations 3 0 0 3 MA 109 Multidim Calculus 3 0 0 3 

&Num. Meth. PH 109 Waves, Opt. & Therm. 3 0 I 3 
PH 108 Elect, Magn, & Fluids 3 0 I 3 PH 119 Phys Lab for PH I 09 0 1.5 0 .5 
PH 118 Phys. Lab for PH I 08 0 1.5 0 .5 CE 223 Fluid Mechanics 2.5 1.5 0 3 
ss 104 Cont World Hist (2) 3 0 0 3 CE 202 Mech. of Materials 3 0 0 3 
CE !53 Intra to Civil Eng. 1 3 0 2 ss Advanced Elective (3) 3 0 0 3 
ME Ill Eng. Mechanics I 3 0 0 3 15.5 

~----

14.5 

JUNIOR YEAR 

Fall Semester Spring Semester 
MA 222 Probability & Statisitics 3 0 0 3 CE 232 Soil Mechanics 2 3 0 3 
CE 340 Water Resources CE 307 Canst. Materials (6) 2 3 0 3 

& Hydraulic Eng. 3 0 0 3 CE 331 Steel Structures 2 3 0 3 
CE 322 Analysis of Struct. I 3 0 0 3 CE 323 Anal. of Struct. II 3 0 0 3 
CE 350 Design of Highways (4) 2.5 1.5 0 3 Technical Elective (5) 3 0 0 3 
HU Advanced Elective (3) 3 0 0 3 ss Advanced Elective (3) 3 0 0 3 

Free Electives (5) 3 0 0 3 18 
---~-----~-- ~-

18 

SENIOR YEAR 

Fall Semester Spring Semester 
HU Advanced Elect. (3) 3 0 0 3 ss Advanced Elective (3) 3 0 0 3 
CE 441 Environmental Eng. I 2 3 0 3 CE 435 Proj. Mgmt for Canst. 3 0 0 3 

Technical Elective (5) 3 0 0 3 CE 432 Design of Structural 
CE Design Elective (5) 3 0 0 3 Systems (4) 2 3 0 3 

Technical Elective (5) 3 0 0 3 
------~ 

CE Design Elective (5) 3 0 0 3 
15 Free Elective (5) 3 0 0 3 

18 

Total credits required for graduation: 128 
--~--~--

(I) Can be switched with SS 104 Note: Technical electives include any undergraduate course given in civil 
(2) Can be switched with HU 200 engineering. Courses in other engineering disciplines, computer science. 
(3) Location of HU and SS advanced electives in schedule may be switched mathematics or physical science may be taken with the approval of the ad vis-
(4) Junior spring in Farmingdale er. Graduate courses in civil engineering may be taken with the approval of 
(5) Location of free electives, technical electives and design electives may be the adviser. 

switched in schedule with the approval of the adviser Free electives include any Polytechnic course supporting the student's 
(6) Junior fall in Farmingdale overall objectives, subject to the adviser's approval. 
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REQUIREMENTS FOR THE 
MASTER'S DEGREE IN CIVIL 
ENGINEERING 
Students pursuing the MS in civil engi
neering generally have undergraduate 
preparation in civil engineering. Students 
pursuing this degree who have under
graduate or graduate degrees in other 
fields may qualify for this program by 
completing additional undergraduate 
engineering courses. When a student 
pursues both a BS and MS simultaneous
ly at Polytechnic, the bachelor's degree 
requirements must be completed first. 

Qualified undergraduate students may 
take up to 9 credits of graduate course 
work while matriculating as undergradu
ates for later transfer to their graduate 
degrees. These credits must, however, be 
beyond the 128 credits required for the 
BS. 

Courses in some areas of specializa
tion are not offered on a regular basis. 
Students should consult with their advis
ers to determine the expected scheduling 
of such courses. 

DEPARTMENT OF CIVIL AND ENVIRONMENTAL ENGINEERING 

Students pursuing the MS in civil 
engineering may do so in two ways: 

I) They may select an area of special
ization from among construction pro
ject management; geotechnical and 
geo-environmental engineering; 
highway construction, materials and 
engineering; structural materials and 
engineering; and environmental and 
water resources engineering. 

2) They may elect to complete a more 
general program consisting of courses 
from a number of specialty areas. 

REQUIREMENTS FOR 
STUDENTS SELECTING AN 
AREA OF SPECIALIZATION 
Students selecting an area of specialization 
must complete a total of 36 units of work, 
including a 3-unit master's project (or a 6-
unit master's thesis), and satisfy the fol
lowing two requirements: 

I) A minimum of 15 units (five cours
es) must be in the specialty area 
selected, and a minimum of 9 units 
(three courses) must be in courses 
outside the specialty area. Remaining 
courses are selected with the concur
rence of your adviser. Some of the 
courses in a given specialty area may 
be required for students selecting 
that specialty. 

2) With respect to course work, 21 units 
(seven courses) must be selected 
within five identified skill areas as 
follows: two courses in analysis (A), 
two courses in design (D), one course 
in materials and monitoring (M), one 
course in technologies and processes 
(T) and one course in project man
agement (P). 

Courses taken to satisfy requirement 2 
may overlap those taken to satisfy 
requirement I. Table 3 contains a list of 
graduate courses in civil engineering. 
For each course, the skill area is identi
fied as well as the specialty area. Those 
courses required for a given specialty 
area are also identified. 

REQUIREMENTS FOR 
STUDENTS NOT SELECTING 
A SPECIALTY AREA 
Students not selecting a specialty area 
will be permitted to follow a program of 
study meeting their professional needs. 
This program must be laid out with the 
assistance and approval of a graduate 
faculty adviser. Any changes in this pro
gram must also be approved by the 
adviser. Students must still complete 36 
units, including a 3-unit master's project 
(or a 6-unit master's thesis). They are not 
subject to requirement l, but must meet 
the skills requirements under require
ment 2, as specified above. 

ADDITIONAL COURSES 
GIVEN IN SPECIALTY AREAS 
The Department of Civil and 
Environmental Engineering schedules 
additional courses for various reasons, 
including: 

l) To satisfy course requirements for 
other MS degrees offered by the 
department: 
• MS in Environmental Engineering 
• MS in Transportation Planning and 

Engineering 
• MS in Transportation Management 

These degrees and associated courses 
are described in other sections. 

2) To provide additional state-of-the-art 
courses of special interest in analysis 
and professional practice. 

These courses may be applied toward the 
MS in Civil Engineering when approved 
by the student's faculty adviser. Courses 
in other departments may also be used 
towards the MS in Civil Engineering 
when approved by the faculty adviser. 
When approved, specialty and skill areas 
for courses not listed in Table 3 may also 
be designated by the student's faculty 
adviser. 
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REQUIREMENTS FOR THE 
DOCTORAL DEGREE 
Students with exceptional scholastic 
ability may pursue a doctorate in civil 
engineering. Majors are offered in struc
tural materials and engineering, environ
mental engineering, water resources and 
hydraulic engineering, construction pro
ject management, highway materials and 
engineering, and geotechnical and geo
environmental engineering. The PhD in 
civil engineering is also offered with a 
major in transportation planning and 
engineering; information on this pro
gram is described in the "Transportation" 
section. 

An applicant for a PhD in civil engi
neering must hold a master's in civil 
engineering. Applicants with degrees in 
other fields may be admitted with defi
ciencies as evaluated 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 course work (not includ
ing guided readings, seminars, projects, 
or theses) are 48 units beyond the bache
lor's degree or 24 units beyond the mas
ter's degree. Generally, at least 12 units 
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of formal course work must be complet
ed at Polytechnic. PhD students must 
select a major field and two minor fields 
in consultation with the advisers. Each 
minor consists of 9 to 12 units of 
approved courses. 

To qualify as PhD candidates, stu
dents must pass a written and oral quali
fying examination on the major and one 
minor. The oral examination may be 
waived in exceptional cases by the 
department head upon the recommenda
tion of the examining committee. 
Generally, students take the qualifying 
examination within their first year of full 
time course work beyond the MS degree. 
Students are allowed a maximum of 
three attempts to pass the qualifying 
exam. 

Students must submit and orally 
defend dissertation proposals within one 
semester after the initial registration for 
dissertation units or before going beyond 
9 dissertation units. Registration for a 
total of 30 units of dissertation research 
is required. Registration should be con
tinuous until the dissertation has been 
completed and accepted. 

GRADUATE STUDENT 
MANUAL 
The department publishes a Graduate 
Student Manual each year. As changes 
in curriculum sometimes occur more fre
quently than the catalog is printed, the 
student is urged to consult a copy of this 
departmental manual each year to be 
infomed of the most recent changes. 
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Department of Civil & Environmental Engineering Courses 
Scheduled for the MS( CE) 

(Corresponding to new degree requirements effective fall 1998) 
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Notes on Table 3 
The following key is provided for Table 3: 
For Specialty Area Categories: 
R =required of a student selecting this specialty 
S =elective course given by the faculty of the specialty area 

.. --L__ -

For the Skill Categories: 
A =analysis 
D =design 
M = materials and monitoring 
T = technologies and processes 
P = project management 

ENV&WR 

R 
R 
R 
s 
R 
s 
R 
s 
s 
s 
s 

The table shows infonnation concerning frequency of course offerings in Brooklyn, but these are approximate and not guaranteed. The student 
must consult with his/her adviser and keep informed about the most recent scheduling information. Offerings in Farmingdale depend upon the level 
of student enrollment and their interests and will be determined on a semester-by-semester basis. The table also lists courses that are not expected to 
be given regularly: when such additional courses are scheduled, the appropriate classifications will be made available. 
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UNDERGRADUATE 
COURSES 

CE 200 Introduction to Civil 
Engineering 1:3:0:2 

This course provides a basic introduc
tion to the profession of civil engineer
ing. It provides an overview of the vari
ous subdisciplines of the profession
structural engineering, geotechnical 
engineering, environmental engineer
ing, water resources engineering, high
way and transportation engineering, and 
construction engineering and manage
ment. The laboratory component focus
es on a brief introduction to surveying 
measurements and in-depth familiarity 
and use of Auto-CAD™ in a variety of 
civil engineering applications. General 
professional issues, such as writing 
reports, giving oral presentations and 
professional ethics, are also introduced. 
Prerequisites: EG 101/102 or equiva
lent. 

CE 202 Mechanics of Materials 
3:0:0:3 

Basic principles of stresses and strains of 
members subjected to direct force, tor
sion and bending. Deflections of beams. 
Statically determinate and indeterminate 
problems. Column stability. Prerequi
site: ME 111. 

CE 223 Fluid Mechanics 21S:1'J,:0:3 

Fluid properties. Hydrostatics. Contin
uity, energy and momentum equations. 
Laminar and turbulent flow. Similitude 
and dimensional analysis. Incompress
ible flow in closed pipes. Laboratory 
work parallels and supplements lectures. 
Prerequisite: ME 111. 

CE 307 Construction Materials 
2:3:0:3 

Material properties and behavior. 
Environmental impact and concerns. 
Structure, physical and mechanical prop
erties of construction materials such as 
timber, aggregates, asphalt, concrete, 
metals and alloys, plastics, masonry and 
mortar. Relationship between microstruc
ture and behavior. Asphalt and concrete 
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mixture design, performance and deterio
ration. Plastics and geosynthetics. 
Reclaimed materials and recycling of 
waste products in civil engineering appli
cations. Materials related to environmen
tal hazards. Experimental investigation of 
mechanical and physical properties of 
selected construction materials. 

CE 310 Site Planning and Design 
2:3:0:3 

The course introduces and develops an 
understanding of site planning, includ
ing the process and components of site 
design, such as site analysis and pro
gram development, feasibility analysis, 
zoning and municipal approvals, con
struction documents, grading and 
drainage, utility design, sanitary dispos
al and water supply, and construction 
administration. Various types of site 
design are treated, including residential 
housing, municipal/public works, com
mercial, institutional and recreational. 
Prerequisites: Junior status or instruc
tor's permission. 

CE 322 Analysis of Structures I 
3:0:0:3 

Analysis of statically determinate beams, 
frames and trusses. Deflection calcula
tions using energy methods. Analysis of 
indeterminate structures using superposi
tion. Determinate and indeterminate 
influence lines. Slope deflection. 
Prerequisite: CE 202. 

CE 323 Analysis of Structures II 
3:0:0:3 

Analysis of statically indeterminate lin
ear frames by moment distribution. 
Matrix analysis of structures using force 
and stiffness methods. Computer appli
cations. Prerequisite: CE 322. 

CE 331 Steel Structures 2:3:0:3 

Design of steel beams and girders, ten
sion members and columns. Bolted, riv
eted and welded connections. Prerequi
site: CE 322. 

CE 333 Soil Mechanics 2:3:0:3 

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. 
Prerequisites: CE 223 and CE 202. 

CE 336 Timber and Masonry 
Structures 3:0:0:3 

Properties and classification of structural 
lumber. Design of timber connectors. 
Design and erection 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 mortar 
and grout. Design and construction of 
load-bearing reinforced and unreinforced 
masonry structural elements. Prerequi
site: CE 322, CE 331 and CE 352. 

CE 340 Water Resources and 
Hydraulic Engineering 3:0:0:3 

Fluid Measurements. Hydrologic tech
niques. Surface water and ground water 
supplies. Open channel flow. Water 
transmission and distribution. Waste
water and storm water drainage. Develo
pment of water resources projects. 
Prerequisite: CE 223. 

CE 350 Design of Highways 
21S:IIS:0:3 

This course covers a broad range of 
highway engineering fundamentals, 
including route surveying, geometric 
highway design and pavements. Mapp
ing principles and GIS/GPS technology 
are introduced. Geometric design princi
ples and highway systems functions and 
classification are discussed. Horizontal 
and vertical alignment are dealt with, as 
is design of cross-sections and channel
ization. An overview of pavement and 
other highway structures is included. 
The laboratory focuses on a series of 
highway design projects. Prerequisite: 
Junior status or instructor ·s permission . 



CE 352 Traffic Engineering 3:0:0:3 

Development and use of traffic engineer
ing techniques to aid in planning, func
tional design and control of highway and 
street systems. Traffic studies, accident 
analysis, capacity analysis, sign and 
coordination, etc. Practical applications. 
Prerequisite: junior status. 

CE 354 Introduction to Transport
ation Planning Methods 3:0:0:3 

This course provides an overview of 
regional planning for transportation sys
tems. Transportation planning organiza
tions and processes are discussed and 
detailed. Data collection for regional 
planning, including use of census data, is 
discussed. Modeling of travel demand 
for forecasting is treated in detail. 
Population, land use, trip generation, trip 
distribution and traffic assignment mod
els are presented and demonstrated. 
Economic evaluation of alternatives 
through benefit-cost and related analyses 
is discussed. The importance of integra
tion of transportation modes in person
travel and freight-travel is emphasized. 
Prerequisite: junior status or instruc
tor's permission. 

CE 391-392 Bachelor's Thesis in 
Civil Engineering each 2 credits 

Original research, design or plan for an 
approved engineering project. The thesis 
gives students an opportunity to apply 
knowledge and training gained in cours
es by approaching and successfully solv
ing comprehensive problems. Confer
ences held regularly with an appointed 
member of the faculty. Thesis registra
tion required each semester. Students 
must register for a thesis until complet
ed. Prerequisite: senior status. 

CE 396 Civil or Environmental 
Engineering Internship 2:0:0:2 

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 faculty visitations and confer
ences arranged during internships. Open 
to students who have completed their 
junior year and have departmental 
approval prior to beginning the intern
ship experience. Prerequisite: Depart
ment head's approval. 
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CE 398 Project in Civil or 
Environmental Engineering 

2 or 3 credits as arranged 

Solution to civil or environmental engi
neering problem or detailed study of an 
advanced area 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 
investigate to 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 department 
as a formal report. 

CE 417 Foundations 2:3:0:3 

Site explorations and soil sampling; 
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 333. Co-/Prerequisite: 
C£452. 

CE 435 Project Management for 
Construction 3:0:0:3 

The participants, processes and tech
niques 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 441 Environmental Engineering I 
2:3:0:3 

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. Co-/Prerequisite: CE 340. 

CE 442 Environmental 
Engineering II 2:3:0:3 

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 450 Planning and Design of Civil 
Engineering Systems 2:3:0:3 

A comprehensive design project course, 
focusing on development of integrated 
civil engineering systems and including 
site planning; environmental, geotechni
cal and structural engineering; specifica
tions; and estimation of construction 
costs and schedules. While all projects 
include some inclusion of all of the 
above elements, different project groups 
may focus on developments having a 
primary theme in one of the principal 
subdisciplines of civil engineering. 
Laboratory sessions involve group work 
on assigned projects, and periodic stu
dent reports on progress. All final pro
jects will be professionally presented and 
defended by project team members. 
Lecture sessions are designed to provide 
specific information and techniques rela
tive to the particular project(s) being 
studied. Prerequisites: Senior status, CE 
323, CE 331, CE 441 or equivalents. Co
requisites: Two of the following, or per
mission of undergraduate adviser: CE 
452, CE 312, CE 417, CE 442. 

CE 452 Reinforced Concrete 
Structures 2:3:0:3 

Fundamentals of analysis and design of 
reinforced concrete beams, columns, 
slabs and footings. Prerequisite: CE 322. 
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GRADUATE COURSES 

CE 781 Infrastructure Planning, 
Engineering and Economics 2lf,:0:0:3 

Methods for the identification, formula
tion, preliminary appraisal and detailed 
analysis of individual projects and sys
tems of civil engineering projects. 
Different approaches appropriate for gov
ernment agencies, public utilities, indus
trial firms and private entrepreneurs. 
Planning considers projects that satisfy 
single and multiple purposes and objec
tives, meet local and regional needs and 
take advantage of opportunities for devel
opment. Financial and economic analy
ses, including sensitivity and risk analy
sis. Mathematical models for evaluation 
of alternatives and optimization. Impacts 
of projects: environmental, social, 
regional economic growth, legal and 
institutional, and public involvement. 

CE 783 Infrastructure Rehabilitation: 
A Practical Approach 2lf,:0:0:3 

Focuses on the direct application of 
engineering principles required to 
address infrastructure rehabilitation 
needs. Emphasizes conceptual thinking, 
brainstorming techniques, team evalua
tion of alternative, solutions, verbal and 
written communication and intensive 
classroom participation. 

STRUCTURAL MATERIALS 
AND ENGINEERING 

Prerequisites for all courses: MA I 08 
and CE 323 

CE 601 Theory of Structural 
Analysis and Design 2lf,:0:0:3 

Theories of structural analysis and its 
relationship to design. Classical structural 
mechanics, matrix procedures and 
numerical methods of solution. Analysis 
of statically indeterminate beams, frames, 
and trusses using force and displacement 
methods. Emphasis on elastic supports, 
movement of supports and temperature 
effects. Prerequisite: CE 323. 
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CE 603-604 Special Topics in 
Structural Analysis I, II each 2lf,:0:0:3 

Specialized current topics of interest 
offered at irregular intervals by advance 
announcement. Graduate advisers may 
approve repeated registration for differ
ent topics. Prerequisite: Consent of 
adviser. 

CE 606 Bridge Engineering 
2lf,:0:0:3 

Types of bridges. Geometric design of 
bridges. Construction materials and 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 
323, CE 331 and CE 352. 

CE 613 Stability of Structures 
2lf,:0:0:3 

Stability concepts. Investigation of buck
ling of structural configurations com
posed of beams, plates, rings, and shells. 
Effects of initial geometric imperfec
tions, load eccentricities and inelastic 
behavior. Application of energy methods 
and numerical techniques. Prerequisite: 
CE 601. 

CE 614 Steel Structures 2lf,:0:0:3 

Compression members; elastic and 
inelastic buckling of columns and plates. 
Laterally beams: supported. Torsion of 
open and closed sections. 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
nisms of continuous beams and rigid 
frames. Elastic/plastic design criteria. 
Prerequisite: CE 331 or equivalent. 

CE 616 Finite Element Methods 
2K0:0:3 

Derivation of element stiffness matrices. 
Construction of general stiffness matri
ces in global coordinates. Application to 
problems in plane stress, plane strain, 
plates and shells under various loads. 
Emphasis on computer applications. Co
/Prerequisite: CE 609. 

CE 625 Structural Dynamics 
2lf,:0:0:3 

Dynamic response of single degree of 
freedom systems. Theory of vibration of 
finite degree of freedom systems. 
Influence 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 systems. Prerequisite: CE 609. 
Also listed under ME 741. 

CE 641 Reinforced Concrete 
Structures 2lf,:0:0:3 

Ultimate strength design of reinforced 
concrete members. Biaxial bending and 
slender effects of reinforced concrete 
columns. Limit design, redistribution of 
moments. Design of slabs using yield 
line theory. Deep beams and shear walls. 
Analysis and design for torsion. Prereq
uisite: CE 252. Co-/Prerequisite: CE 
601. 

CE 643 Prestressed Concrete 
2lf,:0:0:3 

Principles and materials for prestressed 
concrete. Flexural strength of prestressed 
members. Design of pretensioned and 
post-tensioned beams, columns, and 
slabs. Effect of short-term and long-term 
deformations. Analysis and design of 
prestressed concrete structures. Prereq
uisite: CE 641. 

CE 651 Condition Assessment of 
Infrastructure Components 2lf,:0:0:3 

Overview of the condition assessment of 
structures for the purpose of determining 
safety and useful life, planning preven
tive maintenance, rehabilitation and 
retrofitting, and adaptive reuse. 
Mechanical properties, critical character
istics, common defects and effective 
condition assessment procedures for 



concrete, steel, masonry and wood struc
tures are discussed. Emphasis is on the 
principles and the applicability of non
destructive testing (NDT) techniques for 
existing structures. Reference is made to 
applicable codes, standards and industry 
practices. Documentation, presentation 
and report requirements are also cov
ered. Prerequisites: course each in engi
neering materials, reinforced concrete 
design and structural steel design. 

CE 653 Investigation of StructuraV 
Construction Failures 21<:0:0:3 

Review of significant failures. Overview 
of civil engineering design and construc
tion practices, ethical standards and legal 
positions as necessary background to 
forensic engineering. Study of the 
process of engineering evaluation of 
structural defects and failures in con
struction and in service. Examination of 
the roles, activities and conduct of the 
forensic consultant and expert witness. 
Students are assigned actual cases of 
nonperformance or failure of steel, con
crete, masonry, geotechnical and tempo
rary structures in order to perform, dis
cuss and report their own investigations 
under the guidance of the instructor. 
Prerequisites: course each in engineer
ing materials, concrete design, steel 
design, construction and soil mechanics 
and foundations. 

CE 655 Earthquake Engineering 
2!<:0:0:3 

Engineering seismology, strong ground 
motion, earthquake magnitude, intensity 
and frequency. Structural response and 
seismic damage, elastic and inelastic sta
tic and dynamic modeling. Earthquake
load analysis, including response spec
tra, normal mode and direct integration 
techniques. Seismic design principles 
applied to building structures and special 
facilities. Code provisions for earth
quakes, seismic design of steel and con
crete structures, special provisions. Local 
site effects and design ground motions, 
liquefaction potential, soil improvement 
for remediation of seismic hazards. 
Seismic rehabilitation strategies for 
buildings. Prerequisites: CE 625 or 
instructor's permission. 
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CE 782 Forensic Structural 
Engineering 21<:0:0:3 

Focuses on the direct application of 
engineering principles to the proper per
formance of civil engineering structures. 
Emphasizes lessons learned by analyzing 
structural failures and resulting outstand
ing practicing professional engineers. 

WATER RESOURCES 
ENGINEERING 

Prerequisite for all courses: MA 108 and 
CE223 

CE 722 Hydrology 21<:0:0:3 

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: adviser's con
sent. 

CE 723 Groundwater Hydrology and 
Pollution 21<:0:0:3 

Characteristics of confined and uncon
fined flow of water through porous 
media; groundwater and well hydraulics; 
quality of groundwater; environmental 
influences; groundwater pollution; man
agement aspects of groundwater and 
groundwater modeling. Prerequisite: 
CE 340 or adviser's consent. 

CE 735-736 Special Topics in Water 
Resources and Hydraulic Engineering 
I, II each 21<:0:0:3 

Topics in water resources and hydraulic 
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; 
thermohydrologic and hydrometeoro
logical problems; flushing of estuaries; 
hydrodynamics of oil pollution, sludge 
dumping, and sediment movement; envi
ronmental design of hydraulic structures, 
problems of macro projects. Prerequi
site: adviser's consent. 

ENVIRONMENTAL 
ENGINEERING 

CE 737 Environmental Chemistry 
and Microbiology I 1:2:0:3 

Introduction to the chemistry and micro
biology of polluted and natural waters, 
including applications of principles 
developed. 

CE 739 Environmental Chemistry 
and Microbiology II 1:2:0:3 

Advanced topics in chemistry and 
microbiology of polluted and natural 
wastewater treatment. 

CE 7 42 Water and Wastewater 
Treatment I 21<:0:0:3 

Physical, chemical and biological 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 
control. Co-/Prerequisite: CE 737. 

CE 743 Water and Wastewater 
Treatment II 2/<:0:0:3 

Continuation of CE 742. Topics include 
sedimentation, adsorption, aerobic and 
anaerobic biological treatment, sludge 
treatment and disposal. Co
/Prerequisite: CE 739. 

CE 745 Water and Wastewater 
Treatment Laboratory 1:2:0:3 

Laboratory processes in water and 
wastewater engineering, dealing with 
physical, chemical and biological meth
ods and principles. Processes include 
disinfection, softening, sedimentation, 
oxygen transfer, coagulation, adsorption, 
filtration and aerobic and anaerobic bio
logical treatment systems. Warburg 
analysis of waste. Co-requisite: CE 743. 

CE 747 Analysis of Stream and 
Estuary Pollution 21<:0:0:3 

Dispersal and decay of contaminants 
introduced into lakes, streams, estuaries, 
and oceans. Effects of pollutants on 
chemical quality and ecology of receiv
ing waters. 
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CE 752 Air Pollution 2lf,:0:0:3 

Causes and effects of air pollution. 
Methods of sampling. Interpretation of 
data. Meteorological aspects. Methods of 
air pollution control. 

CE 753 Hazardousffoxic Waste 
Management n:0:0:3 

Methods in the management of haz
ardous/toxic waste sites. Topics covered 
include health and safety, legal aspects, 
contamination of the environment, treat
ment processes, toxicology and risk 
assessment. 

CE 754 Hazardousffoxic Site 
Management 2'/,:0:0:3 

Treatment and disposal technologies for 
hazardous waste site remediation. In-situ 
and ex-situ processes. Physico-chemical 
processes, stabilization and solidifica
tion; biological processes including aero
bic and anaerobic systems for degrada
tion and detoxification; thermal process
es and incineration; storage, land dispos
al and containment. Remediation plan
ning and technology selection for haz
ardous waste containment and clean up 
for typical case studies. Decision-making 
framework and technology selection will 
be a key course component. The course 
will also involve case studies and a class 
project. 

CE 770 Solid Waste Management 
2lf,:0:0:3 

Engineering aspects of solid waste col
lection, transport and disposal, including 
incineration, sanitary landfill, compost
ing, recovery and reutilization, and eco
nomic evaluation of factors affecting 
selection of disposal methods. 

CE 771-772 Special Topics in 
Environmental Engineering I, II 

2lf,:0:0:3 

Current topics including nitrification in 
natural and treated waters, hazardous 
and toxic wastes, organic removal from 
water supplies, water reuse, specialized 
aspects of biological wastewater treat
ment, environmental health, solids dis
posal, and modeling natural waters and 
treatment systems. Prerequisite: advis
er's consent. 
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GEOTECHNICAL AND 
GEO-ENVIRONMENTAL 
ENGINEERING 

CE 840 Geotechnics & Geomaterials 
2Y,:0:0:3 

Index properties of soils, mechanical soil 
behavior, shear strength, stress-strain 
characteristics, drained and undrained 
soil behavior, permeability, seepage, 
groundwater flow and control, consoli
dation of soils. Prerequisite: CE 333 or 
equivalent soil mechanics course. 

CE 841 Experimental Geotechnics & 
Site Monitoring 

2:1lf,:0:3 

Soil behavior characterization (shear 
strength, flow, consolidation) using labo
ratory testing, in-situ testing, and geo
phsical methods. Field instrumentation, 
monitoring and performance evaluation 
techniques. Prerequisites: CE 333, 
CE317 or equivalent. 

CE 842 Foundations & Ground 
Improvement 2'/,:0:0:3 

Foundation engineering practice, foun
dation rehabilitation, emerging ground 
improvement technologies. Selection, 
design analysis of appropriate ground 
improvement techniques for different 
foundation problems. Construction, 
monitoring. performance evaluation. 
Prerequisites: CE317 and C£333. 

CE 843 Urban Geotechnology 
2lf,:0:0:3 

Case histories on geotechnical design, 
construction, and rehabilitation in the 
urban environment; special construction 
problems and innovative solutions; 
unforseen ground conditions, perfor
mance monitoring, remedial planning 
and implementation, geotechnical design 
and construction issues from a practicing 
engineers perspective. Prerequisites: CE 
317, CE 333, CE 842 or instructor's 
permission. 

CE 849 Environmental Geotechnics 
2lf,:0:0:3 

Clay mineralogy, soil-water-contaminant 
interaction process, chemical transport 
through soils, hydraulic conductivity, 
diffusion and attenuation mechanisms, 
waste disposal systems, design of land
fills, seepage barriers and cut-off walls, 
geoenvironmental site characterization 
techniques, soil remediation technolo
gies. Prerequisite: CE 333. 

CE 860 Special Topics in 
Geotechnical Engineering 2'/,:0:0:3 

Current topics of interest such as ground 
improvement, geotechnical earthquake 
engineering, site characterization and 
remediation. Prerequisite: CE 840 and 
CE 841. 

CE 866 Advanced Foundation Design 
2lf,:0:0:3 

Advanced analysis of foundations, shal
low foundations, bearing capacity, settle
ment, deep foundations, axial and lateral 
loading of piles, wave equation analysis, 
drilled piers, design and construction 
issues. Prerequisite: CE 317 and CE 
333. 

CONSTRUCTION MANAGEMENT 

CE 798-799 Special Topics in 
Infrastructure Systems and 
Construction 2lf,:0:0:3 

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 
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 construction engineer
ing. New approaches in construction 
management. 



CE 825 Project Management for 
Construction 2/<:0:0:3 

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 
and project life cycle activities. Also list
ed under MG 825. 

CE 826 Construction Cost 
Estimating 2/<:0:0:3 

Estimates and costs from the viewpoint 
of contractor or construction engineer, 
details of estimating with emphasis on 
labor, material, equipment and overhead 
costs.Aiso listed under MG 826. 

CE 827 Contracts and 
Specifications 2/<:0:0:3 

Principles of contract law as applied to the 
construction industry and legal problems 
in preparing and administering construc
tion contracts. Also listed under MG 827. 

CE 828 Risk Analysis 2/<:0:0:3 

A thorough investigation of the ever-ris
ing importance of risk analysis in project 
management. Analysis of qualitative and 
quantitative risk. Techniques in probabil
ity analysis, sensitivity analysis, simula
tion of risk and utility theory. Computa
tional methods for calculating risk. An 
exposure to the complexity of real-world 
corporate and public problems through 
case investigations. 

CE 829 Construction Operations 
Analysis 2/<:0:0:3 

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, questionnaires, 
and surveys. The implementation of 
video/timelapse photography in field 
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
ing and analysis of construction opera
tions. Introduction to construction simu-
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lation. Field implementation and pro
jects. Prerequisite: degree in civil engi
neering or adviser's consent. 

CE 830 Information Systems in 
Project Management 2/<:0:0:3 

Development of a strong understanding 
of contemporary tools for managing the 
vast array of information in the project 
life cycle. Information handling is 
reviewed both from the perspective of 
knowledge acquisition and knowledge 
representation. Information analysis as 
qualitative and quantitative. Interpret
ation of knowledge as deterministic ver
sus stochastic. Introduction to decision 
making under risk. The implementation 
of spreadsheets, databases and expert 
systems as information systems commu
nication tools for project information 
handling. A review of technologies such 
as CAD databases, geographic informa
tion systems, decision support systems 
and videogrammetry as tools for project 
automation. Prerequisite: degree in civil 
engineering or adviser's consent. 

CE 831 Engineering for 
Construction I: Methods and 
Technologies 2/<:0:0:3 

Planning, design and equipment for new 
construction and for infrastructure reha
bilitation. Engineering fundamentals of 
earth moving, soil stabilization and 
compaction. Methods 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 con
struction equipment and trends in robot
ics. Prerequisite: degree in civil engi
neering, or adviser's consent. 

CE 832 Engineering for 
Construction II: Design 2/<:0:0:3 

In-depth analysis of design methods for 
construction operations. Earth pressure 
analysis and structural analysis. Design 
for sheet pile walls, cofferdams, under
pinning systems, tieback systems and 
pipejacking systems. Details of a dewa
tering system design. Special studies in 
constructability and value engineering. 
Prerequisite: CE 831 or instructor's 
permission. 

HIGHWAY CONSTRUCTION, 
MATERIALS AND 
ENGINEERING 

CE 796 Pavement Design and 
Analysis 2/<:0:0:3 

Pavement types, design factors, traffic 
load analysis, pavement materials, 
stresses in flexible and rigid pavements, 
economic factors, pavement strategies, 
and design of flexible and rigid pave
ments. Also listed under TR 722. 

CE 797 Flexible and Rigid 
Pavements 2/<:0:0:3 

Advanced course in the design and evalu
ation of flexible and rigid pavements for 
highway and airports including the sys
tem approach, pavement condition and 
performance, advanced traffic load 
analysis, properties of subbase, base, 
asphaltic, and concrete courses, climate 
and environmental effects and design 
strategies. AASHTO design procedure. 
Selected design procedures of highways 
and airport pavements. Also listed under 
TR 723. 

CE 814 Advanced Pavement 
Technologies 2/<:0:0:3 

Advanced course on evolution and inno
vative recent paving technologies: 
AASHTO road test, pavement manage
ment system, concrete block pavements, 
pavement recycling, geotextiles in pave
ments, pavement rehabilitations, bitumi
nous materials and modern materials. 
Also listed under TR 725. 

CE 828 Risk Analysis 2!A:0:0:3 

A thorough investigation of the ever-ris
ing importance of risk analysis in project 
management. Analysis of qualitative and 
quantitative risk. Techniques in probabil
ity analysis, sensitivity analysis, simula
tion of risk and utility theory. Comput
ational methods for calculating risk. An 
exposure to the complexity of real-world 
corporate and public problems through 
case investigations. 
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GRADUATE COURSES 
GIVEN INFREQUENTLY 

CE 598 Special Topics in Civil Engineering I 
CE 599 Special Topics in Ch·il Engineering II 
CE 603 Special Topics in Structural Analysis I 
CE 604 Special Topics in Structural Analysis II 
CE 605 Plate and Shell Structures 
CE 609 Computer Methods of Structural Analysis 
CE 611 Limit Analvsis of Structures 
CE 617 lmroduction to Modem Cone of 

Structural Safety 
CE 621 Admnce Mechanics of Materials 
CE 626 Applied Structural Dynamics 
CE 632 Piping Svstem Analysis and Design 
CE 645 Fracture Mechanical-Modeling & Design 
CE 712 Water Resources Projects 
CE 715 Open Channel Hydraulics 
CE 716 Applied Hvdraulics 
CE 724 Advanced Groundwater Hydraulics and 

Pollution 
CE 725 Water Resources Math Modeling 
CE 726 Computer Application in Water 

Resources 
CE 727 Urhan Hvdrologv 
CE 728 Optimi~ation Method in Water Resources 
CE 735 Special Topics in Water Resources and 

Hvdraulics Engineering I 
CE 736 Special Topics in Water Resources and 

Hvdraulics Engineering II 
CE 780 Analnis of Uncertaintv in Civil 

Engineering 
CE 790 Fire Protection Engineering 
CE 791 Infrastructure Systems AnalYsis 
CE 797 Flexible and Rigid Pavements 
CE 798 Special Topio in Infrastructure Systems 

and Construction I 
CE 799 Special Topics in Infrastructure Systems 

and Construction II 
CE 820 Project Management 
CE 860 Special Topics in Geotechnical 

Engineering 
CE 862 Phrsical and Chemical Soil Behavior 
CE 864 Slope Stability and Earth Retaining 

Structure 
CE 868 Soil Dmamics and Seismic Refitting 
CE 869 Rock Mechanical and Underground 

Structure 
CE 881 Special Topics in Highway Engineering 

and Pm·ement Technologr I 
CE S82 Special Topics in Highway Engineering 

and Pcll'emellt Technologv II 
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ADDITIONAL COURSES IN 
EXEC 2I PROGRAM 
(Executive Construction 
Management Program) 
Listed for information purposes only. 
These courses are not generally available 
for students in regular MS in civil 
engineering programs. 

CE 870 Managing and Leading in the 21st 
Century 

CE 871 Construction and the La\1' 
CE 872 How to Succeed in Construction 
CE 873 Infrastructure Financing 
CE 874 lntemational Engineering and 

Construction 
CE 875 Project: Employer-Focused Residencv 
CE 876 Capital Program Management/Program 

Development 
CE 877 Dispute A voidance Resolution 
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ENVIRONMENTAL ENGINEERING AND 
ENVIRONMENTAL SCIENCE PROGRAMS 

The Department of Civil and 
Environmental Engineering offers grad
uate programs in environmental engi
neering and environmental science lead
ing to the following degrees with envi
ronmental designation: 

• Master of Science in 
Environmental Engineering 

• Master of Science in 
Environmental Science* 

*Pending approval by New York State 

The department also offers the following 
graduate programs with environmental 
engineering majors, but with civil engi
neering designation: 

• Master of Science in Civil 
Engineering 

• Doctor of Philosophy in Civil 
Engineering 

Programs with environmental engi
neering and environmental science 
designations are described below. 
Programs with civil engineering desig
nations are described in the "Civil 
Engineering" section of this catalog. 

The environmental field has grown to 
include widespread participation of engi
neers, health science professionals, sci
entists, architects, planners, economists 
and social scientists. The diversity of 
challenges in this field involve capabili-

ties to deal with rapidly expanding 
knowledge bases, a need to react to 
changing environmental criteria, and 
highly interdisciplinary teams that work 
collaboratively. Society's sensitivity 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 
science are broad fields that deal not 
only with the transformations of mass 
and energy in the environment as a result 
of human or natural activities, but also 
with issues of how societies perceive and 
respond to this process of change. The 
programs offered by the department are 
professional degrees in the first two dis
ciplines mentioned above -i.e., engineer
ing and its closely allied field of sci
ence-that emphasize environmental 
engineering and science applications. 

Graduates with degrees offered by 
the department are employed by govern
mental environmental regulatory and 
construction agencies; consulting firms 
that specialize in environmental engi
neering and planning; industrial firms 
whose factories or products have an 
impact on the air, water or land environ
ments; and engineering, testing and con
trol laboratories that are engaged in 
research and monitoring of environmen
tal problems. These degrees may also be 
attractive to science teachers who wish 
to broaden the scope of the courses they 
teach. 

Graduate programs in environmental 
engineering and environmental science 
are suitable for students having under
graduate degrees in the physical, chemi
cal or biological sciences, or any engi
neering field. Most courses in these pro
grams are attended by both science and 
engineering students, and the course 
materials and faculty are highly interdis
ciplinary, corresponding to the practice 
of these environmental professions. 

Requirements for the master's degree 
include prescribed courses and approved 
elective courses. A project must be com
pleted. A thesis may be substituted for 
project and elective courses. The PhD 
requires advanced study beyond the 
master's level and high-level original 
work. A thesis must be written and 
defended. Computer literacy is a require
ment for all areas of specialization. In 
some cases, an undergraduate or gradu
ate course may be included in the pro
gram to overcome deficiencies. 

Students interested in graduate pro
grams are advised to refer to the 
Graduate Student Manual (available 
from the office of the Department of 
Civil and Environmental Engineering) 
for further information on degree 
requirements and the latest revisions of 
curricula and courses. 

ENVIRONMENTAL ENGINEERING AND ENVIRONMENTAL SCIENCE PROGRAMS • 97 



DEPARTMENT OF CIVIL AND ENVIRONMENTAL ENGINEERING 

GRADUATE 
PROGRAMS 

REQUIREMENTS FOR THE 
MASTER OF SCIENCE 
Two programs in the environmental field 
are offered, in addition to the MS in civil 
engineering. Students pursuing the MS 
in environmental science typically have 
undergraduate or graduate preparation in 
the field of science. Undergraduate 
courses may be recommended or 
required by the advisor to make up the 
deficiencies of students' academic pre
paredness. The MS in environmental 
engineering is designed for students with 
an undergraduate degree in engineering. 
Students with an undergraduate and/or 
graduate degree in science with a mini
mum background of one year of chem
istry and physics, basic courses of calcu
lus and differential equations will be 
admitted to the program with a require
ment of 15 credits of additional under
graduate makeup or prerequisite courses. 
Students should consult with department 
advisers to determine the expected 
scheduling of such courses. Transfer 
credit for undergraduate courses and for 
nonengineering 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 committee. Students with a 
bachelor's in engineering may have the 
requirements partially or fully waived. 

Departmental Requirements 

CE 996 
Units 

Project for the Master of Science 3 
3 

Environmental Science Requirements 

CE 737 Em·ironmemal 
Chemistrv & Microb. I 3 

CE 739 Em·ironmental Chemistry 
& Microb.ll 3 

CE 742 Water & Wastewater Treatment I 3 
CE 743 Water & Wastewater Treatment ll 3 
CE 751 Environmental Health 

Engineering 3 
CE 752 Air Pollution 3 
CE 753 Ha:ardous/Toxic Waste 

Management or 
CE770 Solid Waste Management 3 

21 

Approved Electives 

At least 12 units of approved graduate courses...ll 
Minimum Total Units 36 

MS PROGRAM IN 
ENVIRONMENTAL 
ENGINEERING 

Departmental Requirement 
Units 

CE 996 Project for the Master of Science 3 

Environmental Engineering Graduate 
Course Requirements 

CE 722 Hrdrology 3 
CE 737 Environmental Chemistr,· & 

Microb.J 3 
CE 739 Environmental Chemistr,· 

& Microh. II 3 
CE 742 Water & Wastewater Treatment I 3 
CE 743 Water & Wastewater Treatment II 3 
CE 747 Analysis of Stream & Estuary 

Pollution 
CE 753 Hazardous/Toxic Waste 

Management 

Approved Graduate Electives 

3 

3 
21 

At least 12 units of approved graduate courses 12 
Minimum Total Units Graduate Studies 36 

CERTIFICATE IN 
HAZARDOUS WASTE 
MANAGEMENT 
The certificate program is designed to 
provide practicing engineers and envi
ronmental professionals with current 
engineering practices and management 
techniques and also provide framework 
to understand and interpret environmen
tal law applicable to hazardous waste 
management. Students will be required 
to take two core courses and three elec
tive courses to complete the certificate 
requirements. 

Core Courses 

CE 753 

CE 754 

Ha:ardous/Toxic Waste 
Management 
Hazardous Site Remediation 

Elective Courses 

CE 723 

CE 755 
CE 756 
CE 849 
CE 7xx 

Groundwater Hydrology & Pollution 
Comrol 
Environmental Toxicologr 
Enl'ironmental La11' 

Environmental Geoteclmology 
Approved Special Topic Courses 
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REQUIREMENTS FOR THE 
DOCTOR OF PHILOSOPHY 
Students with exceptional scholastic 
ability may pursue a doctorate in civil 
engineering. An applicant for a doctorate 
in civil engineering must hold a master's 
degree in civil or environmental engi
neering. Applicants with degrees in other 
fields may be admitted with deficiencies 
as evaluated by a departmental graduate 
adviser and upon approval of the depart
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 readings, seminars, projects 
and theses) are 48 units beyond the bach
elor's degree or 24 units beyond the 
master's degree. Generally, at least 12 
units of formal course work must be 
completed at Polytechnic. PhD students 
must select a major field and two minor 
fields in consultation with the advisers. 
Each minor consists of 9 to 15 units of 
approved courses. 

To qualify as PhD candidates, stu
dents must pass a written and oral quali
fying examination on the major and one 
minor. The oral examination may be 
waived in exceptional cases by the 
department head upon the recommenda
tion of the examining committee. 
Generally, students take the qualifying 
examination within their first year of 
full-time course work beyond the MS 
degree. Students are allowed a maximum 
of three attempts to pass the qualifying 
examination. 

Students must submit and orally 
defend dissertation proposals within one 
semester after the initial registration for 
dissertation units or before going beyond 
9 dissertation units. 

Registration for a minimum of 30 
units of dissertation research is required. 
Registration should be continuous until 
the dissertation has been completed and 
accepted. 



GRADUATE 
COURSES 

CE 737 Environmental Chemistry 
and Microbiology I 2'f.:0:0:3 

Introduction to the chemistry and micro
biology of polluted and natural waters, 
including applications of principles 
developed. 

CE 739 Environmental Chemistry 
and Microbiology II 2'f.:0:0:3 

Advanced topics in chemistry and 
microbiology of polluted and natural 
wastewater treatment. 

CE 742 Water and Wastewater 
Treatment I 2'f.:0:0:3 

Physical, chemical and biological 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 
control. Co-requisite: CE 7 37. 

CE 743 Water and Wastewater 
Treatment II 2'f.:0:0:3 

Continuation of CE 742. Topics include 
sedimentation, adsorption, aerobic and 
anaerobic biological treatment, sludge 
treatment and disposal. Co-requisite: CE 
739. 

CE 745 Water and Wastewater 
Treatment Laboratory 1:2:0:3 

Laboratory processes in water and 
wastewater engineering, dealing with 
physical, chemical and biological meth
ods and principles. Processes include 
disinfection, softening, sedimentation, 
oxygen transfer, coagulation, adsorption, 
filtration and aerobic and anaerobic bio
logical treatment systems. Warburg 
analysis of waste. Co-requisite: CE 743. 
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CE 746 Industrial Waste Treatment 
2'f.:0:0:3 

Sources of industrial wastewaters and 
their treatability by physical, chemical 
and biological processes. Problems and 
solutions involved in combining munici
pal and industrial waste treatment. Status 
of government regulations imposed on 
industries in prevention of water pollu
tion. 

CE 747 Analysis of Stream and 
Estuary Pollution 2'f.:0:0:3 

Dispersal and decay of contaminants 
introduced into lakes, streams, estuaries 
and oceans. Effects of pollutants on 
chemical quality and ecology of receiv
ing waters. 

CE 748 Sanitary Engineering Design 
I :2:0:3 

Design of water supply and wastewater 
treatment systems. Topics of special 
interest. Co-requisite: CE 743. 

CE 751 Environmental Health 
Engineering 2'f.:0:0:3 

Theory, methodology and instrumen
tation associated with environmental 
health. Topics include epidemiology, 
food vectors, radiation, pest control, 
heating, ventilation, noise, illumination, 
hazards of home and community envi
ronment and other subjects affecting 
public health. 

CE 752 Air Pollution 2'f.:0:0:3 

Causes and effects of air pollution. 
Methods of sampling. Interpretation of 
data. Meteorological aspects. Methods of 
air pollution control. 

CE 753 Hazardous/Toxic Waste 
Management 2'f.:0:0:3 

Methods in the management of haz
ardous/toxic waste sites. Topics covered 
include health and safety, legal aspects, 
contamination of the environment, treat
ment processes, toxicology and risk 
assessment. 

CE 754 Hazardous/Toxic Site 
Management 2'f.:0:0:3 

Treatment and disposal technologies for 
hazardous waste site remediation. In-situ 
and ex-situ processes. Physico-chemical 
processes, stabilization and solidifica
tion; biological processes including aero
bic and anaerobic systems for degrada
tion and detoxification; thermal process
es and incineration; storage, land dispos
al and containment. Remediation plan
ning and technology selection for haz
ardous waste containment and clean up 
for typical case studies. Decision-making 
framework and technology selection will 
be a key course component. The course 
will also involve case studies and a class 
project. 

CE 755 Environmental Toxicology 
2'f.:0:0:3 

This course stresses basic concepts 
essential to the understanding of the 
action of exogenous chemical agents on 
biological systems. The course will 
cover the principles of absorption and 
the effects of chemical agents on metab
olism. The pathways of metabolism of 
these compounds and the principles of 
elimination from biological systems will 
be discussed. Toxicokinetics, types of 
toxic responses and the current experi
mental methods of toxicity will also be 
discussed. 
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CE 756 Environmental Law 2',1,:0:0:3 

This course presents legal principles and 
issues relating to environmental law. 
Historical perspectives and case laws 
will be considered. The Clean Water 
Act, nonpoint sources and water quality 
Laws, Clean Air Act and its ammende
ments, the National Ambient Air Quality 
and National Environmental Policy Act 
will be covered in this course. The above 
legislation and its impact on policy and 
technology will also be discussed. 

CE 758 Air Pollution Engineering 
Control 2',1,:0:0:3 

Pollutant emissions control; analysis of 
pollutant properties, concentrations and 
boundary conditions; absorptive and 
reactive recovery processes for moving 
and stationary sources; formation and 
removal of gaseous oxides (NO, SO, 
CO, etc.) and of aerosols and other par
ticulates. Prerequisite: adviser's con
sent. Also listed under CH 752. 

CE 767 Environmental Impact 
Evaluation 2',1,:0:0:3 

An examination of legal and technical 
requirements in the preparation of envi
ronmental impact evaluations. Consid
erations 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, methods used in analysis, 
field evaluations, mitigations, hearing 
procedures and management. Practical 
examples and case studies are used. 
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CE 770 Solid Waste Management 
2if,:0:0:3 

Engineering 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 
Environmental Engineering I, II 

each 2',1,:0:0:3 

Current topics including nitrification in 
natural and treated waters, hazardous 
and toxic wastes, organic removal from 
water supplies, water reuse, specialized 
aspects of biological wastewater treat
ment, environmental health, solids dis
posal, and modeling natural waters and 
treatment systems. Prerequisite: instru
ctor's pennission. 
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TRANSPORTATION PROGRAM 

Polytechnic offers graduate degree pro
grams in transportation, leading to the 
degrees of: 

Master of Science 
• Transportation Planning and 

Engineering 

• Transportation Management 

Doctor of Philosophy 
• Civil Engineering 

(Subtitle: Transportation 
Planning and Engineering) 

The MS degrees are practice-orient
ed, with a strong foundation in underly
ing principles and methods. 

The Transportation Program is 
housed within the Department of Civil 
and Environmental Engineering, which 
also provides a program in highway 
engineering as part of the master's 
degree in civil engineering. 

Students and continuing professionals 
from a variety of disciplines undertake 
studies in transportation that lead to 
careers in transportation planning and 
design, operations, or management. 
Some may choose to pursue this in a 
dual degree program that can also lead to 
a Master of Urban Planning or a Master 
of Public Administration at New York 
University. 

For those focusing on planning or 
engineering careers, the Polytechnic 
transportation programs have a strong 
foundation in traffic engineering, trans
portation planning, public transportation 
and intelligent transportation systems 
(ITS). Students may structure degree 
programs to build on these strengths. 

For those pursuing management 
careers, Polytechnic transportation pro
grams have strong foundations in trans
portation principles, economics and 
finance, and transportation policy and 
management. 

The primary goal of the academic 
program is to educate transportation 
planners, engineers and managers who 
are able to plan, functionally design and 
operate facilities and systems which sat
isfy the demand for both passenger and 
freight transportation services. 

The program stresses multimodal 
approaches to transportation and main
tains strong course offerings in: 

• Transportation Planning and 
Analysis 

• Traffic Engineering 
• Transportation Management and 

Facility Operations 
• Intelligent Transportation 

Systems 

Students are exposed to an atmos
phere that provides a meaningful integra
tion of theoretical and practical 
approaches. Classroom presentations, 
laboratory experiences and practical 
problem solutions strengthen the overall 
education. 

GENERAL 
REQUIREMENTS 

ADMISSION REQUIREMENTS 
To be eligible for admission as graduate 
students, applicants must hold at least a 
baccalaureate degree from an acceptable 
institution. Students pursuing transporta
tion planning and engineering degrees 
are expected to have a background in 
quantitative analytical skills. 

All foreign students admitted to the 
transportation programs are required to 
take an examination in English before 
registration. Based upon evaluation of 
that examination, they may be required 
to take one (in rare cases, two) additional 
courses in English as a second language 
for which no graduate credit is given. 

GRADE REQUIREMENTS 
To earn graduate degrees or certificates, 
Polytechnic requires that students have 
3.0 grade-point averages or better in all 
graduate courses and in all guided stud
ies (readings, projects, theses, disserta
tions). Averages are separately computed 
for courses and guided studies. Transfer 
credits from other institutions are not 
included in these averages. 

In addition to Polytechnic grade 

requirements, the transportation pro
grams require overall averages of B or 
better in all required courses taken 
toward all degrees. Students may not 
repeat a course toward any of the trans
portation degrees more than once. 

ANALYTIC BACKGROUND 
All applicants for Master of Science 
degrees must show evidence of quantita
tive analytic ability, generally including 
two years of college mathematics and a 
college-level course in statistics. If the 
student has not had a statistics course, 
one can be taken prior to admission. 

All applicants for certificate programs 
must meet the same entrance require
ments as master of science applicants. 

All PhD applicants are expected to 
have a solid quantitative analytic back
ground. They must take at least one 
course in graduate level statistics, regres
sion analysis or design of experiments as 
part of their studies. 

COMPUTER LITERACY 
Students will be exposed to uses of com
puters and computer packages in trans
portation as part of the the curricula. 
Emphasis is on personal and micro-com
puters. Students will use packages in 
highway capacity, traffic signal timing 
and coordination and travel demand 
models in required course work. 
Students have access to Polytechnic's 
personal computer laboratories with 
access to the Internet. 

ADVISING 
In all graduate programs, the relationship 
between the student and the academic 
adviser is important. The academic 
adviser assists students in selecting 
courses and gives guidance in all acade
mic matters. The academic adviser main
tains checks on students' progress and 
makes recommendations when problems 
arise. 

Students should meet with their acad
emic adviser prior to each registration 
and at any other time they need advice 
or consultation. The student must have a 
detailed program of study formally 
approved by the academic adviser prior 
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to registration. Advisers also handle 
requests for waivers of certain 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' departmental files. When 
such waivers are granted, students may 
be required to take other specific cours
es in their place, or to select additional 
electives. 

Students registering for any guided 
studies (readings, project, thesis, disser
tation) are assigned project advisers for 
each such activity. These are generally 
not the same as academic advisers, 
depending upon the subjects being stud
ied. To register for guided studies, stu
dents must submit written proposals of 
the topics to appropriate project advisers 
and have academic advisers' written 
approval. 

Doctoral students are not permitted to 
register for a dissertation until they have 
passed the PhD qualifying examination. 

Students studying under research fel
lowships are assigned research advisers, 
normally the principal investigators of 
the projects which fund the fellowships. 

While academic advisers consult with 
and give advice to students, students 
must ensure that requirements are ful
filled and submit all proper forms and 
applications when necessary. 

REQUIREMENTS 
FOR THE MASTER 
OF SCIENCE 

MS degrees in transportation planning 
and engineering, and in transportation 
management, each require 36 units of 
study beyond the bachelor's degree, of 
which 27 must be taken at Polytechnic. 

MASTER OF SCIENCE IN 
TRANSPORTATION 
PLANNING AND 
ENGINEERING 

The Master of Science in transportation 
planning and engineering is intended for 
practicing engineers, and features both 
fundamental theoretical material and its 
application to solving modem problems. 
Many courses are organized by applica
tion, so that the student sees a variety of 
techniques (geometric design, controls 
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and operations, management, etc) 
applied to solve focused problems. 

In traffic engineering, for example, 
courses are organized along facility 
lines: intersections, freeways and rural 
highways, and arterials and networks. 
In each case, a variety of intervention 
techniques is applied to optimize opera
tional efficiency and safety. 

The program also includes a strong 
element focusing on Intelligent Trans
portation Systems. This rapidly emerg
ing field applies telecommunications 
and information technology to the solu
tion of a variety of transportation func
tions, from route guidance systems to 
automated toll collection to the auto
mated highway. 

Program requirements are outlined 
below: 

Required Courses 

TR 605 Travel Demand Forecasting 3 credits 
TR 607 Urban Transportation Planning 

& Congestion Management 3 credits 
TR 609 Transportation Economics 

and Finance 3 credits 
TR 681 Traffic Studies and 

Characteristics 3 credits 
TR 683 Intersections: Design and 

Control 3 credits 
TR 810 Introduction to Intelligent 

Transportation Systems 3 credits 

18 credits 

Elective Courses 

Select a minimum of 12 credits from 
among transportation course listings in 
the catalog. Remaining electives (a max
imum of 6 credits) are free electives. 
Adviser approval is needed for all elec
tives. 18 credits 

MASTER OF SCIENCE IN 
TRANSPORTATION 
MANAGEMENT 

The Master of Science in transportation 
management is intended for practicing 
professionals dealing in transportation 
system, agency and/or facility manage
ment. It combines basic management 
skills with a working knowledge of tech
niques and approaches to optimizing 
transportation system results. 

A new course in lntermodal Facilities 
has been added to emphasize another 
growing applications area for trans
portation managers. 

Program requirements are summa
rized below: 

Required Courses 

TR 609 Transportation Economics 
and Finance 3 credits 

TR 850 
TR 851 
TR 852 

Tra11.1portation Management 3 credits 
Transportation Polin 3 credits 
Public Transportation Svstems 
and Operations 3 credits 

TR 855 lntemwdal Facilities: Operations 
and Management 3credits 

Elective Courses 

From general Management 
MS-level courses 

From Transportation courses 
Free Electives 
All electives are subject to adviser 

approval 

TRANSFER CREDITS 

15 credits 

6 credits 
9 credits 
6 credits 

21 credits 

The residency requirement for MS 
degrees is 27 units, which means that a 
minimum of 27 units must be taken at 
Polytechnic. Students may transfer up to 
9 units of acceptable courses from other 
institutions, subject to the department's 
approval. Students may apply for trans
fer credits after they complete 12 units of 
appropriate graduate courses at Poly
technic. To be eligible for transfer cred
its, the courses in question must be rele
vant to the transportation program, and 
students must have received a B or bet
ter. Courses graded on a pass-fail basis 
are not considered for transfer credits 
unless detailed course evaluations from 
the instructors are provided. All transfer 
requests must be accompanied by an 
official transcript from transferring insti
tutions. Transfer credits are not included 
in computing grade-point average. 
Validation credits by examination may 
not be used for any transportation 
degrees. 

DUAL DEGREE 
PROGRAM WITH NYU 

The Transportation Program at Poly
technic has a Dual Degree Program with 
the Robert F. Wagner Graduate School 
of Public Service at New York 
University. Students may pursue an MS 
(transportation planning and engineer
ing) or an MS (transportation manage-



ment) at Polytechnic, and a Master of 
Urban Planning (MUP) or a Master of 
Public Administration (MPA) at NYU. 
Because of course waivers or advanced 
standing, where appropriate, the two 
degrees may be obtained with some effi
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 to prior approval by the academic 
adviser for the specific degree 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 Graduate School of Public 
Service, accompanied by application 
forms to both institutions. To aid in pro
gram planning, students are encouraged 
to apply initially, rather than to convert 
later to the Dual Degree Program. 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 

The PhD in civil engineering with a con
centration in transportation planning and 
engineering requires 90 units of graduate 
study beyond the bachelor's degree. The 
90 units are made up of the following: 

l. A 30-unit major in transportation 
including all courses required for the 
MS degree in transportation planning 
and engineering. 

2. Two 15-unit minors in related areas, 
one of which is generally in quantita
tive methods. The second often focus
es on a specific transportation area, 
such as transportation facility design, 
transportation management, or trans
portation infrastructure. The minors 
should support the dissertation topic. 
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3. A 30-unit dissertation, which must be 
an original piece of research that 
meaningfully advances an area of 
transportation study. 

It must be stressed that these are min
imum requirements. Many students, par
ticularly those entering with advanced 
degrees in other fields, may require addi
tional courses to support their disserta
tion development and to aid successful 
completion of the PhD qualifying exami
nation. Applicants to the PhD program 
are urged to make appointments with 
PhD program academic advisers for 
individual consultations and recommen
dations. 

Before being permitted to register for 
dissertation units, candidates must pass a 
comprehensive PhD qualifying examina
tion. Given once a year, usually in June, 
it consists of written and oral portions. 
Copies of previous examinations are 
available on request from the Program 
Office to aid students in preparation for 
this examination. 

Students normally take the qualifying 
examination after their first year of full
time course work (or their part-time 
equivalent) is completed. All students 
who wish to take the examination are 
permitted to do so once they have dis
cussed their interest with the academic 
adviser. Subsequent attempts are at the 
discretion of the department; in no case 
are more than three attempts permitted. 

There is no foreign language 
requirement. 

The residency requirement for the 
PhD is 30 units, which must include the 
dissertation. Candidates are therefore 
only required to complete their disserta
tions at Polytechnic to earn a degree. 
Any and all graduate courses taken at 
other approved institutions which are 
appropriate for either majors or minors 
may be transferred, provided they are of 
graduate 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 interdisci
plinary nature of transportation research, 
advisery committees often include facul
ty members from other departments. 
Outside committee members with suit
able backgrounds are permitted, from 
other universities or from industry. 

Once students register for dissertation 
units, they must meet several require
ments. 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 orally defend dissertation proposals 
before registering for a second full-time 
semester of dissertation work, or before 
going beyond 9 units of combined full
time/part-time dissertation study. At the 
end of each semester of registration, stu
dents must submit written progress 
reports to their dissertation advisers. 
Upon completion, dissertations must be 
presented and orally defended before the 
faculty. 

CERTIFICATE 
PROGRAMS 

The Transportation Program offers grad
uate certificates to students completing 
15 units in concentrated subareas of 
transportation planning, engineering or 
management. Certificate programs are 
geared to students who do not wish to 
commit themselves to full advanced 
degree programs. These may be students 
with bachelor's degrees who wish to 
specialize in other aspects of transporta
tion, or those already holding advanced 
degrees who wish to develop additional 
specialties and receive formal certifica
tion for it. Students who enroll in certifi
cate 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. 

The Transportation Program offers 
the following certificates: 

Certificate Program in Traffic 
Engineering 

Required Courses 

TR 681 Traffic Studies and 
Characteristics 3 credits 

TR 682 Freeways and Rural Highways: 
Design, Operations, 
and Management 3 credits 

TR 683 Intersections: Design and 
Control 3 credits 

TR 684 Arterials and Networks: 
Design. Operations and 
Management 3 credits 

TR 810 Introduction to Intelligent 
Transportation Systems 3 credits 

15 credits 
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Certificate Program in 
Transportation Planning 

Required Courses: 

TR 605 Travel Demand 
Forecastinfi 3 credits 

TR 607 Urban Transportation 
Planning and Confiestion 
Mmwfiement 3 credits 

TR 609 Transportation Economics 
and Finance 3 credits 

Select Two from Among: 

TR 701 Public Transportation 
SYstems and Operations 3 credits 

TR 810 lmroduction to Intellifient 
Tra11.1portation Sntems 3 credits 

TR 851 Tramportation Policy 3 credits 
TR 920 Transportation Analysis 

Methods 3 credits 
TR 921 Traffic Assifinmellt Models 

and Methods 3 credits 

15 credits 

Certificate Program in 
Transportation Management 
and Economics 

Required Courses 

TR 609 Transportation Economics 
and Finance 3 credits 

TR 701 Public Transportation 
SYstems and Operations 3 credits 

TR 850 Transportation Management 3 credits 
TR 851 Transportation Policy 3 credits 
MG XXX Basic Management 

Course* 3 credits 

15 credits 

Certificate Program in 
Intelligent Transportation 
Systems 
(Pending approval by NYSED) 

Required Courses 

TR 810 Introduction to lmellifiellt 
Transportation Systems 3 credits 

TR 811 lmelligent Transportation 
Sntems: System 
Architecture 3 credits 

TR 813 lmelligent Transportation 
Sntems: GIS, GPS and 
Communications 3 credits 

TR XXX Transportation 
Electives* 6 credits 

15 credits 

Selected Topics courses may be included in MS 
and certificate requirements based upon the rele
vancy of the material and the approval of the 
graduate adl'iser. 

*Requires adviser approval. 

104 • TRANSPORTATION PROGRAM 

Units earned toward certificate pro
grams are transferable to degree pro
grams if applicable. No course, however, 
may be credited toward more than one 
certificate program. 

Course substitution in certificate 
programs are permitted with the written 
approval of the assigned academic 
adviser. 

UNDERGRADUATE 
COURSES 

The program offers an undergraduate 
course in traffic 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 stu
dents may not take undergraduate cours
es for credit. 

TR 360 Traffic Engineering 3:0:0:3 

Development and use of traffic engi
neering techniques to aid in planning, 
functional design and control of high
way 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 

TRANSPORTATION 
PLANNING, ANALYSIS AND 
EVALUATION 

TR 605 Travel Demand Forecasting 
21f,:0:0:3 

The theory and application of travel 
demand forecasting methods to predict 
the amount and nature of travel on urban 
transportation systems is the subject of 
this course. The course covers the four
step process of urban travel demand 
forecasting: trip generation, trip distribu
tion, modal split and traffic assignment 
modeling. Models relating land use 

activity to the transportation system will 
also be studied. Data collection and 
analysis for travel demand studies and an 
introduction to available software pack
ages are also included. 

TR 607 Urban Transportation 
Planning and Congestion Management 

21f,:0:0:3 

The theory and practice of urban trans
portation planning is the focus of this 
course, with a specific attention to the 
methods and techniques used for allevi
ating traffic congestion. Travel demand 
and transportation systems management 
techniques are emphasized. Application 
areas include travel corridors, major 
activity centers and residential neighbor
hoods. This is a "hands on" and "how 
to" course. Prerequisite: TR 605 or 
equivalent. 

TR 609 Transportation Economics 
and Finance 21f,:0:0:3 

Basic principles of engineering econom
ics and their application to transportation 
analysis are covered. Banking principles 
of present worth, sinking funds and 
annualized cost are treated and applied. 
Annual cost, present worth and rate of 
return analysis methodologies are devel
oped and applied to transportation exam
ples. Unit costs of transportation facili
ties are studied. Comparison of public 
and private sector transportation opera
tors and agencies is undertaken with 
respect to such issues as profit, deprecia
tion and return on capital. A historical 
review of the financing of road systems, 
transit systems and other modes is con
ducted. Other subjects include privatiza
tion, balance sheets, financial control 
and cash flow. Preparation of a private
venture business plan is also treated. 

TR 920 Transportation Analysis I 
2',1,:0:0:3 

This course will focus on regression and 
discrete choice models and their applica
tions in transportation engineering. The 
first part of the course will be devoted to 
regression models by introducing esti
mation and model testing techniques. 
The second part of the course will con
centrate on discrete choice models. 
Model estimation, tests and sampling 
methods will be covered. The applica
tions of these two types of models will 
be selected from the transportation 



demand, supply and management areas. 
Prerequisites: Undergraduate calculus; 
undergraduate statistics or TR 681; or 
equivalents. 

TR 921 Transportation Analysis II: 
Traffic Assignment Models and 
Methods 21J,:0:0:3 

This course will introduce the formula
tion of traffic assignment (T A) models 
and practice the related functions provid
ed in commonly used software packages. 
The first part of the course will include 
introduction to the traffic assignment 
problem, optimization methods and their 
formulation and application to the traffic 
assignment problem. Based on the math
ematical structure ofT A solutions, hand
on experience using case studies will be 
provided. Prerequisite: TR 605 or equiv
alent. 

TRAFFIC ENGINEERING 

TR 681 Traffic Studies and 
Characteristics 21J,:0:0:3 

This course focuses on the characteris
tics of traffic flow and their quantifica
tion and analysis through field studies of 
various sorts. Parametric measures
speed, flow, density, headway, spacing, 
etc-will be defined and illustrated. 
Uninterrupted and interrupted flow char
acteristics will be compared and dis
cussed, including historic trends. Basic 
study methodologies for traffic volumes, 
speeds, travel times, parking and acci
dents will be treated. Statistical analysis 
and manipulation of field data will be 
treated in detail. 

TR 682 Freeways and Rural 
Highways: Design, Operation 
and Management 21J,:0:0:3 

This course presents an integrated treat
ment of freeway and rural highway facil
ities. Beginning with the functional clas
sification of such highways and their 
use, the course presents an overview of 
issues from geometric design and char
acteristics through capacity and level of 
service analyses to modem management 
techniques and systems applied to free
ways and rural highways. Various 
aspects of signing and marking for free
ways and rural highways are discussed 
and illustrated. Pre-requisite: TR 681 or 
equivalent. 
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TR 683 Intersections: Design 
and Control 21J,:0:0:3 

This course presents an integrated 
overview of design and control issues 
surrounding at-grade intersections within 
a surface network of streets and arterials. 
Options for intersection control are dis
cussed and guidelines for making deci
sions are presented. Sight distance and 
warrant studies are detailed. Deployment 
of signs and markings at intersections is 
treated. Signalization of isolated inter
sections and signal timing are treated in 
detail. Actuated signal installation and 
timing are covered. Co-requisite: TR 681 
or equivalent. 

TR 684 Arterials and Networks: 
Design, Operation and Management 

21J,:0:0:3 

This course focuses on the design, opera
tion, control and management of arterials 
and street networks. Management and 
control strategies for preserving arterial 
function, including access management 
measures, curb management and other 
regulations, will be treated. Progressive 
signal systems for arterials and various 
network signalization strategies will be 
covered in detail. Tools for signal pro
gression and network analysis will be 
described and illustrated, including 
CORSIM, PASSER and TRANSYT 7F. 
Prerequisites: TR 681, TR 683 or equiv
alents. 

TRANSPORTATION MANAGE
MENT AND FACILITY 
OPERATIONS 

TR 850 Transportation Mana~~~e~t 
21J,.0.0.3 

This course provides an overview of the 
transportation management field. Levels 
of management and unique objectives of 
management in the transportation sector 
are presented and discussed. The struc
tures of private and public transportation 
organizations are analyzed. Management 
practices are treated from the views of 
management within organizations, man
agement of public resources, legislative 
and legal contexts in the transportation 
field and operational management. 

TR 851 Transportation Policy 
21J,:0:0:3 

Analysis of the major policies, regula
tions and controls established or imposed 
by federal, state and local governments 
that currently affect the transportation 
industry. All modes are considered and 
case studies are extensively used. 

TR 852 Public Transportation 
Systems: Planning, Operation 
and Management 21J,:0:0:3 

This course is intended to provide a 
basic, yet comprehensive, understanding 
of the technology of modern public 
transportation systems and the planning, 
operational and management issues that 
are critical to such systems. Operational 
characteristics of various modes and the 
supporting elements of infrastructure 
needed to sustain them are treated. 
Critical management issues such as 
maintenance practices, scheduling and 
dispatching, street management, procure
ment and labor relations are broadly out
lined and discussed. Planning, capital 
programming and policy issues are also 
covered. 

TR 855 Intermodal Facilities: 
Operations and Management 

21J,:0:0:3 

This course is designed to offer an intro
duction and overview of intermodal 
freight operations and planning issues to 
engineers, architects, planners and man
agers involved in the planning of inter
modal facilities. The course will deal 
with the physical layout of freight termi
nals, cargo receiving and delivery opera
tions, storage areas, loading and dis
charging systems and equipment require
ments. The role of information systems, 
the impact of ITS technology for termi
nal traffic flow and procedures for opti
mal utilization of land resources through 
reduction of dwell time will all be cov
ered. 
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INTELLIGENT 
TRANSPORTATION SYSTEMS 

TR 810 Introduction to Intelligent 
Transportation Systems 2'h:0:0:3 

This course will give a compact intro
duction to Intelligent Transportation 
Systems (ITS) by first providing a sys
tem framework for ITS. Working within 
this framework, lectures will be provided 
for each identified subsystem compo
nent. In this course, the system compo
nents for intelligent transportation infra
structure include freeway management 
systems, traffic signal control systems, 
transit management systems, incident 
management systems, electronic toll col
lection systems, electronic fare payment 
systems, regional multi-modal traveler 
information centers, emergency response 
systems, rail highway grade crossing 
systems, commercial vehicle operations 
and rural ITS. 

TR 811 Intelligent Transportation 
Systems: System Architecture 

2';,:0:0:3 

This course introduces the concept, 
framework, basic subsystems and data 
flow provided in typical ITS architec
ture. Beginning with the introduction to 
the mission and vision of architecture, 
the course presents the various compo
nents of the architecture. Based on the 
knowledge of the architecture, the course 
presents various issues for using the 
architecture in deploying specific ITS 
systems. Co-requisite: TR 810 or with 
instructor's pennission. 

TR 812 Intelligent Transportation 
Systems: GIS, GPS and 
Communications 2';,:0:0:3 

This course introduces Geographic 
Information Systems (GIS), Global 
Position Systems (GPS) and commu
nications applied in Intelligent 
Transportation Systems (ITS). The 
course will first focus on the fundamen
tal concepts that serve as the foundation 
of GIS. The hands-on experience will be 
gained through laboratory and project 
work using the ArcView GIS package. 
After GIS, the course will introduce GPS 
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Satellite-based positioning system devel
oped and operated by the U.S. 
Department of Defense widely used in 
the civilian community for applications 
ranging from navigation to GIS data 
acquisition. The course will introduce 
various communications media, tech
nologies, architectures and options, and 
presents techniques to guide the students 
through a communication system design. 

SPECIAL TOPICS AND 
PROJECTS 

TR 860-863 Selected Topics in 
Transportation I-IV 2';,:0:0:3 

Periodic presentation of topical material 
of current interest. Topics such as park
ing and pedestrian issues, functional 
design of various types of facilities (ter
minals, ports, airports, etc), current legal 
and legislative issues, transportation 
safety and others are presented. For each 
offering, a specific topic or topics is 
specified and is shown on the student's 
transcript. Material presented often 
becomes the basis for new courses when 
interest in the topic proves to be continu
ous. Prerequisite: Instructor's permis
sion. 

TR 901-902 Readings in 
Transportation 1-11 3 credits each 

An individual subject is studied under 
the supervision of a faculty member, 
resulting in a written report. Subjects 
must supplement topics given in regular 
courses and the prior approval of the 
instructor is required before registration. 
Prerequisite: Instructor's pennission. 

TR 962 Master's Project in 
Transportation Planning and 
Engineering 3 credits each 

An independent project in transporta
tion planning and engineering leading to 
a comprehensive report demonstrating 
professional competence. Reports must 
be orally defended and submitted in 
acceptable written (unbound) form. Pre
requisite: Adviser's approval and degree 
status. 

TR 963 Master's Internship in 
Transportation 3 credits each 

Internships with relevant transportation 
organizations leading to a report demon
strating the student's professional com
petence. Reports must be orally defend
ed and submitted in acceptable written 
(unbound) form. Prerequisite: Adviser's 
approval and degree status. 

TR 966 Master's Project in 
Transportation Management 

3 credits each 

An independent project in transportation 
management leading to a comprehensive 
report demonstrating professional compe
tence. Reports must be orally defended 
and submitted in acceptable written 
(unbound) form. Prerequisite: Adviser's 
approval and degree status. 

TR 999 Dissertation for the 
Degree of Doctor of Philosophy 

3 credits each 

An original investigation embodying the 
results of comprehensive research in a 
specific are of transportation worthy of 
publication in a recognized, formally ref
ereed transportation journal. Students are 
required to take an oral examination on 
the subject of the dissertation and related 
topics and must submit a formally bound 
written document. Prerequisites: degree 
status, passage of qualifying examina
tion, adviser's approval. 
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DEPARTMENT OF COMPUTER AND 
INFORMATION SCIENCE 

Head: Stuart Steele 

Computers are now used in practically 
every area of human endeavor, and are 
radically changing both the way we live 
our lives and our notions of the limits of 
human capabilities. Job opportunities in 
computer and information science are 
challenging and diverse. According to 
the U.S. Bureau of Labor Statistics, cur
rent job growth in computer science is 
among the highest of any technical pro
fession. 

Polytechnic's Department of Comp
uter and Information Science offers pro
grams of studies leading to the BS, MS 
and PhD in computer science, the BS in 
information management, the MS in dis
tributed information systems engineering 
and joint programs with the Department 
of Electrical Engineering leading to the 
BS in computer engineering, and the MS 
in telecommunication networks. The 
department also offers an Advanced 
Certificate in software engineering. 

The faculty of the Department of 
Computer and Information Science is 
involved in research at the frontiers of 
many key areas of computer science; for 
example, the development of techniques 
for the design and management of long 
distance communication networks, such 
as telephone and computer networks; the 
development of tools to insure that com
plex, critical software functions correctly 
without potentially devastating errors; 
the development of methods for the 
analysis and transmission of document 
images, e.g., bank checks; the develop
ment of new data formats for storing and 
accessing huge amounts of scientific 
data gathered daily from NASA's satel
lites; the use of computer science tech
niques to predict protein structure; and 
the development of techniques for large 
parallel and distributed computer sys
tems that will supply the computing 
power necessary for the future's scientif
ic challenges. 

The faculty also work closely with 
the CATT (Center for Advanced 
Technology in Telecommunications) and 

the CALC (Center for Applied Large
Scale Computing) at Polytechnic. These 
centers, with large external funding, sup
port research and activity in their areas 
of special interest. 

Students in the Department of 
Computer and Information Science have 
access to a wide variety of computer and 
software systems. These support PC and 
UNIX technology along with highly dis
tributed networks. Various software 
engineering environments exist in the 
development of modem software appli
cations. In addition, there is a state-of
the-art database laboratory and a parallel 
and distributed systems undergraduate 
laboratory available for student use. 
Multimedia and Web-based laboratories 
are also available. 

UNDERGRADUATE 
PROGRAMS 

COMPUTER SCIENCE 
The undergraduate program in computer 
science is accredited by the Computer 
Science Accreditation Commission 
(CSAC) of the Computing Sciences 
Accreditation Board (CSAB), a special
ized accrediting body recognized by the 
Council on Postsecondary Accreditation 
(COPA) and the U.S. Department of 
Education. The program in computer sci
ence offers a curriculum that prepares 
students for a professional career as com
puter scientists or graduate studies in 
computer science leading to research or 
teaching careers. The undergraduate pro
gram in computer science is offered on 
the Brooklyn and Farmingdale campuses. 

The program in information manage
ment provides students with the educa
tional background and skills to qualify 
for entry-level positions in the business 
world. Unlike computer science, where 
mathematics, science, and software 
development are emphasized, informa
tion management is business oriented. 
This program is offered on the 
Farmingdale campus. 

COMPUTER ENGINEERING 
The computer engineering curriculum 
provides the fundamental knowledge and 
techniques that graduates will need to be 
competent in the design of computer sys
tems. A computer engineer will be 
equally comfortable working with com
puter hardware and software. The com
puter engineering program is accredited 
by the Accreditation Board for 
Engineering and Technology (ABET). 

The undergraduate program in com
puter engineering is administered by the 
Department of Electrical Engineering. 
See that department in this catalog for 
information. 

INFORMATION 
MANAGMENT 
The Information Management Program 
is an interdisciplinary course of study 
administered by the Department of 
Computer Science, in conjunction with 
the Department of Management. The 
program deals with the design, operation 
and maintenance of systems that serve 
the information needs of business and 
manufacturing organizations. 

GRADUATE PROGRAMS 

The Department of Computer and 
Information Science offers MS and PhD 
degree programs in computer science, an 
MS degree program in information sys
tems engineering, a joint program with 
the Department of Electrical Engineering 
leading to an MS in telecommunication 
networks, and an advanced certificate in 
software engineering. 

The computer science MS program is 
intended to develop competence in a 
broad range of fundamental areas, 
including data structures and algorithms, 
programming languages, compilers, 
architecture, operating systems and arti
ficial intelligence. This degree is offered 
on all three campuses. 
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The PhD program in computer sci
ence is intended to develop competence 
in a broad range of areas as well as 
expertise in one or more specific areas as 
well as critical thinking ability and the 
ability to conduct independent research. 
Outstanding PhD students are advised to 
apply for financial aid in the form of 
teaching assistantships, research assist
antships, or partial tuition remission. 

The MS program in telecommunica
tion networks prepares graduates for a 
professional career in the design, man
agement and operation of telecommuni
cation networks. This program includes 
a wide variety of courses ranging from 
fundamental topics to recent technologi
cal advances in the field of telecommu
nication networks. 

The program in information systems 
engineering is intended to provide edu
cation for industry people faced with the 
challenges and opportunities of integrat
ing computers and communication sys
tems. This program combines courses 
from electrical engineering, computer 
science, social science and management. 
This program is offered on the 
Westchester campus. 

The advanced certificate in software 
engineering consists of a series of five 
graduate-level courses designed to give 
students the knowledge and skills they 
need to compete successfully in the soft
ware development arena. The courses in 
this program can also be applied to the 
MS in computer science for students 
who desire to continue further in their 
studies. 
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II 
FACULTY 

PROFESSORS 

Ivan T. Frisch, Professor of Electrical 
Engineering and Computer Science and 
Executive Vice President and Provost 
PhD, Columbia University 

II 

lnfonnation systems, computer networks 
and network control 

Aaron Kershenbaum, 
Professor of Computer Science 
PhD, Polytechnic Institute of Brooklyn 
Algorithms, telecommunications network 
design 

Paul F. Pickel, Professor of Computer 
Science 
PhD, Rice University 
Mathematical programming, computer 
graphics, artificial intelligence 

Richard Van Slyke, Professor of 
Electrical Engineering and Computer 
Science 
PhD, University of California at Berkeley 
Combinatorial optimization, information 
network design, algorithms 

ASSOCIATE PROFESSORS 

Boris Aronov, Associate Professor of 
Computer Science 
PhD, New York University 
Algorithms, computational and combina
torial geometry 

Phyllis G. Frankl, Associate Professor 
of Computer Science 
PhD, New York University 
Software testing and analysis 

Lisa Hellerstein, Associate Professor of 
Computer Science 
PhD, University of California at Berkeley 
Computational/earning, complexity 
theory 

Nasir Memon, Associate Professor in 
Computer Science 
PhD, University of Nebraska 
Pulse compression, computer security, 
image processing 

Vassilis J. Tsotras, Associate Professor 
of Electrical Engineering and Computer 
Science 
PhD, Columbia University 
Database systems, access methods, par
allel databases, computer networks 

Joel Wein, Associate Professor of 
Computer Science 
PhD, Massachusetts Institute of 
Technology 
Parallel and distributed computation, 
combinatorial optimization, scheduling 
theory, algorithms, network optimization 

Edward K. Wong, Associate Professor 
of Computer Science 
PhD, Purdue University 
Computer vision, image analysis, pattern 
recognition 

ASSISTANT PROFESSORS 

Yi-Jen Chiang, Assistant Professor of 
Computer Science 
PhD, Brown University 
Computer graphics, computer algo
rithms 

Alex Delis, Assistant Professor of 
Computer Science 
PhD, University of Maryland at College 
Park 
Database management systems, analysis 
of systems, and software engineering 

Torsten Suel, Assistant Professor in 
Computer Science 
PhD, University of Texas 
Database, parallel computation, algo
rithms 

INDUSTRY FACULTY 

Ifay Chang, Industry Professor of 
Computer Science; Executive Director 
of Polytechnic Research Institute for 
Development and Enterprise 
PhD, University of Rhode Island 
Infonnation system development and 
applications. Internet technologies and 
applications, distance teaching and 
learning 

David R. Doucette, Industry Professor 
of Computer Science 
PhD, Polytechnic Institute of Brooklyn 
Systems integration, software engineer
ing, operating systems 



Robert J, Flynn, Industry Professor of 
Computer Science 
PhD, Polytechnic Institute of Brooklyn 
Computer architecture, operating systems 

Linda Anne Grieco, Industry Associate 
Professor 
PhD, Rutgers University 
Programming and computer software 

Haldun Hadimioglu, Industry 
Associate Professor of Electrical 
Engineering and Computer Science 
PhD, Polytechnic University 
Computer architecture, high-peifor
mance systems 

Barry Jones, Industry Ass?ciat~ 
Professor of Electrical Engmeenng and 
Computer Science 
MS Marist College 
Ele~tromechanical systems, real-time 
computer systems 

Stuart Steele, Industry Professor of 
Computer Science and Depa~me~t Head 
PhD, Pennsylvania State Umvers1ty 
Software engineering and management, 
programming languages, real-time sys
tems 

Fred Strauss, Industry Associate 
Professor of Computer Science 
MS, Polytechnic University 

RESEARCH FACULTY 

Gad M. Landau, Research Professor of 
Computer Science 
PhD, Tel-Aviv University (Israel) 
Algorithms, string matching, computa
tional biology, pattern recognition, com
munication networks 
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INSTRUCTORS 

Ronald Feddersen, Instructor in 
Computer Science 
MS, Polytechnic University 

Evan Gallagher, Instructor in Computer 
Science 
MS, New York University 
Computer architecture, high peifor
mance systems 

Eamon Howley, Instructor in Computer 
Science 
BS, State University of New York at 
Binghamton 

Tak Ip Cheung, Instructor in Computer 
Science 
MS, Polytechnic University 

Cira Morgillio, Instructor in Computer 
Science 
MS, Polytechnic University 

ADJUNCT FACULTY 
Hamid Ahmadi, Adjunct Professor 
PhD, Columbia University 

Kenneth R. Aupperle, Lecturer 
MS, Polytechnic Institute of 
New York 

Maurice Kamaugh, 
PhD, Yale University 

Edward Lancevich, Adjunct Professor 
PhD, Polytechnic Institute of New York 

Clifford Marshall, Adjunct Professor 
PhD, Columbia University 

Charles Palmer, Adjunct Associate 
Professor 
PhD, Polytechnic University 

Dinesh Verma, Adjunct Assistant 
Professor 
PhD, University of California at 
Berkeley 

EMERITUS FACULTY 
Arthur E. Laemmel, 
Professor of Electrical Engineering and 
Computer Science 
BEE, Polytechnic Institute of Brooklyn 
Computer architecture, coding, digital 
circuits 

James T. LaTourrette, 
Professor of Electrical Engineering 
and Computer Science 
PhD, Harvard University 
Computer languages and algorithms, 
computer software 

Stanley Preiser, Professor of 
Mathematics and Computer Science 
PhD, New York University 
Numerical analysis, theory of computa
tion, applied mathematics, software 
engineering 

Henry Ruston, Professor Emeritus of 
Electrical Engineering and Computer 
Science 
PhD, University of Michigan 
Software engineering, programming lan
guages 

Martin L. Shooman, Professor of 
Electrical Engineering and Computer 
Science 
DEE, Polytechnic Institute of Brooklyn 
Software engineering, software, hard
ware and system reliability and safety 

Edward J, Smith, Professor Emeritus of 
Electrical Engineering 
DEE, Polytechnic Institute of Brooklyn 
Computer organization, switching and 
automata 
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COMPUTER SCIENCE PROGRAM 

Computer science (CS) is the study of 
the theory and practice of how to design, 
build and use computers. The field of 
study includes the design and analysis of 
algorithms, principles of programming 
languages and compilers, operating sys
tems, software engineering, artificial 
intelligence, computer organization and 
architecture, computational geometry, 
database systems, parallel and distrib
uted computing, and image analysis and 
understanding. The computer science 
program is administered by the 
Department of Computer and 
Information Science. 

UNDERGRADUATE 
PROGRAM 

This program in computer science is 
accredited by the Computer Science 
Accreditation 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 of Education. 
The program in computer science offers 
a curriculum that prepares students for a 
professional career as computer scien
tists or graduate studies in computer sci
ence leading to research or teaching 
careers. The undergraduate program in 
computer science at Polytechnic is based 
on the principle that a well-rounded 
graduate should have a rigorous educa
tion in the fundamentals of computer sci
ence, including significant exposure to 
the design and operation of computers, 
solid training in related mathematics and 
scientific disciplines, and a broad general 
education including the development of 
communications skills. 
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OVERVIEW OF THE UNDER
GRADUATE CURRICULUM 
Our curriculum addresses (I) the 
core/common knowledge that should be 
required of all CS graduates and (2) a set 
of other important topics in CS that one 
can choose to study depending on indi
vidual interests and career goals. For the 
required computer science core, courses 
are chosen in the following six areas: 
theoretical foundations of computer sci
ence, algorithms, data structures, soft
ware design, the concepts of program
ming languages, and computer elements 
and architecture. For the computer sci
ence elective courses, we offer a wide 
range of advanced topics, including java 
programming, parallel and distributed 
processing, database systems design, 
computer graphics and uniprogramming. 

Our program allows students to get a 
balanced education in the three processes 
of computing discipline: theory, abstrac
tion and design/skill. Theory provides 
the underlying mathematical or scientific 
principles that apply to the discipline of 
computing. In the abstraction process, 
we develop models for potential algo
rithms, data structures, architectures and 
so forth. In the design process, we 
engage in the development of a comput
er system or software, using the neces
sary computer skills (e.g., proficiency in 
a particular programming language or 
database package). 

Undergraduates in computer science 
at Polytechnic University have the 
advantage of being in a department with 
a strong graduate division. This means 
that the undergraduate students study in 
a rich intellectual environment where 
many of their instructors are engaged in 
state-of-the-art research. This signifi
cantly contributes to the quality of edu
cation and provides highly motivated 
undergraduates with the opportunity to 
engage in advanced projects with first
rate researchers. Computer science is not 
considered to be an engineering disci
pline, and we are not obligated to follow 
the core curriculum. However, we sup
port the goals of the common freshman 
year and have designed a set of CS 
requirements that are compatible with 

the common freshman year in the core. 
This makes it easier for freshmen who 
are undecided about their majors to 
switch in or out of CS in their later years. 

For further details and descriptions of 
the core program and the courses that 
compose the core, see the section of this 
catalog entitled "University Degree 
Requirements." 

The Computer Science 
Component 
(45 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++ and object oriented 
technologies, advanced algorithms and 
the principles of programming lan
guages. The department believes that 
this balance of emphasis is important in 
preparing graduates for a professional or 
research career. 

Students entering Polytechnic have 
different levels of computer experience 
so the Department of Computer and 
Information Science has established two 
different levels of the introductory CS 
200 course (Introduction to Program
ming Methodology): inexperienced and 
experienced. The experienced level is 
designed for students who already know 
some of the basics, such as keyboards, 
simple prompts, input/output, variables 
and simple loops, and therefore would be 
bored if these were covered slowly. The 
inexperienced course will be paced for 
first-time users and will go more slowly 
through the basic material. 

Computer science is an ever changing 
field, so we regularly offer selected top
ics courses in current areas of computer 
technology. Offering of selected topics 
courses is announced by the department 
every semester. 



The Mathematics Component 
( 17 credits) 

Mathematics is essential to the CS cur
riculum. It forms the basis for under
standing computer architecture and orga
nization, principles of programming lan
guages, algorithms, compilers and oper
ating systems. The mathematics 
sequence is designed to enhance the inte
gration of mathematics with the comput
er science component. If students did not 
have a chance to learn high school math 
well (as determined by the Polytechnic 
placement examination in mathematics), 
they will be placed in a precalculus 
course to prepare them for the calculus 
sequence. The physics sequence begins 
in the second term of the freshman year 
to take advantage of their preparation in 
mathematics. 

Basic Science Component 
( 13 credits) 

Basic courses in physics and chemistry 
provide a well-rounded education in sci
ence. Computer scientists find that their 
training in basic science plays an impor
tant role in their career, by allowing 
them to understand the theoretical princi
ples of new devices. 

Basic Engineering Component 
(3 credits) 

Today, computers are used in all disci
plines of engineering. Applications 
range from computer simulation of wind 
tunnels, to computer-aided-design 
(CAD) of automobile parts, to loadflow 
analysis of electric power circuits, etc. It 
is important that a computer scientist 
can communicate with engineers from 
different disciplines to understand their 
needs. The course EG 10 I (Introduction 
to Engineering I) introduces computer 
science students to practical design 
experience in various disciplines of 
engineering. 

Humanities and Social Sciences 
Component 
( 34 credits) 

Courses in the humanities and social sci
ences are an important part of the cur
riculum. Career advancement is not only 
based on technical skills and knowledge, 
it is equally based on the ability to com
municate effectively and the ability to 
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apply the wisdom that results from a 
serious study and appreciation of the 
humanities and social sciences. Thus, in 
addition to basic humanities and social 
sciences courses, the department requires 
students to take HU 34 7 (Ethics and 
Technology) and TC II 0 (Professional 
Report Writing). 

The Technical Elective and Free 
Elective Components 
(6 credits and 3 credits respectively) 

It is important for students to have the 
opportunity to explore other subject 
areas or to delve into areas in more 
depth. This is the purpose of having 6 
credits of technical electives and 3 cred
its of free electives. 

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 years of 
study, or as late as five and one-half 
years. But each program is individually 
designed in cooperation with a depart
mental BS/MS Accelerated Honors 
Program adviser to allow for varied 
transfer and AP credits, co-op program 
participation, professional summer jobs, 
and other goals consistent with an hon
ors program. Possible BS/MS combina
tions with CS degrees include BSCS 
plus MSCS, BSCompE plus MSCS and 
BSEE plus MSCS. 

To be admitted to the program, stu
dents must have outstanding qualifica
tions. Each student who applies is indi
vidually interviewed. Students must 
complete 16 to 20 credits each semester, 
maintain technical and overall grade
point averages of 3.5 and display a 
record essentially free of course repeti
tions and withdrawals. 

The required courses for the two 
degrees include all courses required for 
the individual BS and MS degrees, and all 
curriculum footnotes apply. Required 
credits are the sum of the credits for the 
two degrees, except that 3 technical or free 
elective credits are excused. Six credits of 
Master's Thesis are usually required, and 
a special 9-week full-time summer honors 
research project at the end of the second or 
third year is urged, if offered. 

Acceleration may be achieved through 
summer course work; research participa
tion; extra course loads; careful course 
sequencing; and advanced placement 
credit in such courses as MA 106/107 
(AP Calculus BC, grade of at least 4, 
preferably 5); and CS 200 (AP Computer 
Science A, grade of 4 or 5; or AP 
Computer Science AB, grade of 4 or 5). 

TRANSFER STUDENTS 
Transfer students are accepted into the 
computer science BS program on the 
same basis described in the catalog 
under admissions. In addition, the 
department requires that at least 21 cred
its in computer science (including CS 
Electives) and CS 398 be taken at 
Polytechnic. 

Graduates of technology programs 
may be able to fulfill the requirements 
for the Bachelor's 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 not be granted transfer credit 
based on evaluation of the content and 
level of material covered. Periodic re
evaluation of courses at other institu
tions may lead to a variation in the 
amount of credits granted from year to 
year. Thus, students completing the 
same program, but in different years, 
may receive different amounts of trans
fer credit. Consult a computer science 
undergraduate adviser for current infor
mation. All computer science courses 
will be evaluated by the Department of 
Computer and Information Science. 
Transfer students must arrive and pre
sent their records for evaluation at least 
one week before the regular registration 
period for their first semester. 

DEPARTMENTAL 
STANDARDS, PROBATIONS, 
AND I (Incomplete) GRADE 
Computer scientists arc professionals 
who are expected to achieve work of 
acceptable quality and quantity within a 
specified time. Similarly, Polytechnic 
students need to 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, comput
er science majors must satisfy the fol
lowing requirements. These require
ments are in addition to the University 
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requirements for a minimum term and 
cumulative 2.00 grade-point average in 
all courses. 

The following requirements apply to all 
CS students: 
1. An average of C (2.00) or greater in 

all CS courses. 
2. A grade of C- or better in the follow

ing courses: MA I 06 Calculus I, MA 
107 Calculus II, CS 200 Introduction 
to Programming Methodology, CS 
201 Data Structures and Algorithms, 
CS 336 Digital Logic and State 
Machine Design. 

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 for the pur
pose of this rule). 

4. A course in which a grade of I is 
received may not be used to satisfy 
any prerequisites until the incomplete 
is resolved. See "Policies on Grading 
and Grades for the University" in this 
catalog for additional information on 
Incomplete grades. Students failing to 
meet any of the above requirements 
are placed on departmental probation 
as a warning that they are not pro
gressing acceptably toward their 
degree. Repeated failure to meet pro
bation requirements may lead to dis
qualification from the undergraduate 
CS program and courses. If students 
have any questions, they should feel 
free to discuss them with an adviser, 
and preferably in a timely fashion so 
that good solutions can be found to 
any problems that may arise. 

INFORMATION 
Curricula and prerequisite changes, new 
courses, special sections and other last 
minute announcements are posted on the 
bulletin boards outside the Department 
of Computer and Information Science 
office in Brooklyn and in Farmingdale. 
Each student is responsible for keeping 
informed. 

List of CS Electives 
CS 205 Assembly/Machine Language 
CS 206 Compiler Design 
CS 239 Advanced UNIX System Programming 
CS 275 Theory of Computation 
CS 308 lntro. to Database Systems 
CS 316 Microprocessors 
CS 341 Intro. to Distr. and Parall. Sys. 
CS 342 Alg. for Distr. and Parall. Sys. 
CS 391-4 Selected Topics in Computer Science 
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cs 398 
cs 653 
cs 661 
EL536 
EL 547 
MA358 

Advanced Project in CS 
Interactive Computer Graphics 
Artificial Intelligence I 
Principles of Commun. Networks 
Introduction to VLSI Design 
Introductory Numerical Analysis 

THE MASTER OF SCIENCE 
IN COMPUTER SCIENCE 

Entrance Requirements: For entrance 
into the Master of Science degree pro
grams, an undergraduate degree in com
puter science, mathematics, science, or 
engineering, with a superior undergradu
ate record from an accredited institution 
is required. Applicants having degrees in 
other fields will be considered for admis
sion on an individual basis. Generally, 
entering students are expected to have 
knowledge of mathematics through cal
culus. 

Additional entrance requirements are 
as follows: 

1. At least one year of university
level science. 

2. A working knowledge of a high
level general-purpose programming lan
guage (preferably C++). 

3. A basic understanding of computer 
fundamentals such as computer organi
zation and operation, data structures and 
computer architecture. 

It is anticipated that students entering 
with a bachelor's in computer science or 
with a bachelor's in a technical area and 
a strong minor in computer science will 
satisfy the entrance requirements for the 
master's degree program. 

Students having superior academic 
credentials but lacking sufficient back
ground are admitted in conditional status 
pending satisfactory completion of sev
eral individually specified preparatory 
courses. In some cases such students will 
be invited to an interview to determine 
the necessary preparatory courses they 
need to complete. Successful completion 
of the preparatory courses with a B or 
better average grade is a necessary con
dition for transfer to regular status. 

The demonstrated ability to commu
nicate in written and spoken English is 
an essential ingredient for success in pur
suing graduate studies in computer sci
ence and information systems engineer
ing and is required for regular status. 
Foreign students and others for whom 
English is a second language may be 
required to undertake preparatory work 
to improve their language skills before 
admission into the graduate program. 

Admission with advanced standing is 
accepted in accordance with Polytechnic 
regulations published in the catalog. A 
maximum of 9 units may be applied to 
the MS degree from previous graduate 
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, as indicated below. 
The average of B is required for all grad
uate courses taken. Students with an 
exceptionally strong undergraduate com
puter science background may be 
allowed to replace required courses with 
more advanced electives. Permission of 
the graduate director is required. 

Requirements: 

1. Core Requirements (B average 
required) 

CS 603 Design and Analysis of Algorithms 
CS 613 Computer Architecture I 
CS 623 Operating Systems I 
CS 637 Programming Languages 
CS 641 Compiler Design and Construction I 

In certain rare circumstances, and 
with the approval of the graduate direc
tor, other CS or EE courses may be used 
to fulfill the core requirement. 

2. Analytical Requirement 

One of the following courses: 

CS 600 Fundamentals of Computer Science 
CS 675 Theory of Computation 

Students who can demonstrate a 
strong background in discrete mathemat
ics will be encouraged to take CS 675 
instead of CS 600. Under special circum
stances, with permission of the graduate 
director, students who can demonstrate a 
strong background in discrete mathemat
ics may be permitted to substitute a grad
uate math course for CS 675. 

3. Two one-year course sequences 
from the following list: 

CS 603, CS 604: Design and Analysis of 
Algorithms I and IT 
CS 606 and either CS 607 or CS 608: Software 
Engineering I and either Software Engineering IT 
or Principles of Database Systems 
CS 613, CS 614: Computer Architecture I and II 
CS 623, CS 624: Operating Systems I and IT 
CS 641, CS 642: Compiler Design and 
Construction I and IT 
CS 661 and either CS 662 orCS 664 orCS 665 or 
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Curriculum for the Bachelor of Science 
in Computer Science 

Note: Courses marked "c" require work on various computer systems. Courses marked "d" include major design/computer projects. 

FRESHMAN YEAR 

Fall Semester Hours/Week 
Course No. Subject Oa~s Lab Rec. Cr. 
CM 101 General Chemistry I 3 0 0 2Yc 
CM Ill General Chemistry Lab I 0 IYc 0 y, 

cs 200 Intro. to Prog. Methodology 3c 0 3 
EG 101 Introduction to Engineering I I 3c 3 
HU 101/103 Writing and Humanities I 3(6) 0 0 3 
MA 106 Calculus I 3 0 2 4 
SL 101 Freshman Seminar 0 0 

16 

SOPHOMORE YEAR 

Fall Semester 
cs 220 Object Orientated Prog. 3d 0 0 3 
HU 118 Public Speaking 1 0 0 I 
MA 108 Diff. Equ. and Num. Methods 3 0 0 3 
PH 108 Elec., Magnetism and Fluids 3 0 3 
PH 118 Lab for PH 108 0 I y, 0 y, 

ss 104 Contemporary World History 3 0 0 3 
Approved Technical Elective 5 3 

16 Y: 

JUNIOR YEAR 

Fall Semester 
cs 202 Advanced Algorithms 3c 0 0 3 
MG 310 Proj. Plan. & Qual. Mgmt. or 

Approved Mgmt. Course' 3 0 0 3 
cs 337 Comp. Arch. and Org. 3d 0 0 3 
MA 222 Intro. to Prob. and Statistics 3 0 0 3 

SS Elective' 3 0 0 3 
15 

SENIOR YEAR 

Fall Semester 
cs 238 Operating Systems 3d 0 0 3 

HU/SS Elective' 3 0 0 3 
SS Elective' 3 0 0 3 
CS Elective 3 0 0 3 
Free Elective 3 0 0 3 

15 

Remarks: 
I) MA 222 may be replaced with MA 223 (Intra to Probability) AND MA 

224 (Intra to Math. Statistics); the extra 3 credits may be used to satisfy 
the approved technical electives or the free electives requirement. 

2) For students who follow the core curriculum in their freshman year. EG 
I 02 may be used to satisfy the approved technical electives or the free 
electives requirements, and CM 102/CM 112 may be used to satisfy the 
free electives requirements. 

3) The HU/SS electives must be non-skill courses, except for HU 116. which 
may be used as an HU elective. Of the required SS electives, at least one 
must be other than SS 184, SS 189, or SS 250. 

4) CS 653, CS 661, EL 536 and EL 547 are senior/first-year-graduate level 
courses. 

5) The approved technical electives are technical courses approved by the 
department. In general. a course offered by the math. management, or an 

Spring Semester Hours/Week 
Course No. Subject Cla~s Lab Rec. Cr. 
cs 201 Data Struct. and Algorithms 3c 0 I 3 
HU 200 Writing and Humanities II 3 0 0 3 
MA 107 Calculus II 3 0 2 4 
PH 107 Mechanics 3 0 I 3 

HU/SS Elective 3 
16 

Spring Semester 
HU 110 Professional Report Writing 3 0 0 3 
MA 341 Discrete Comp. Structures 3 0 0 3 
PH 109 Waves, Optics, and Thermo. 3 0 I 3 
PH 119 Lab for PH 109 0 I y, 0 y, 

cs 336 D.L. & State Mach. Design 3d 0 0 3 
CS Elective 3 0 0 3 

15 Yc 

Spring Semester 
cs 306 Software Engineering 3d 0 0 3 
cs 312 Programming Languages 3 0 0 3 
HU 347 Ethics and Technology 3 0 0 3 

CS Elective 3 0 0 3 
Approved Technical Elective' 3 

15 

Spring Semester 
cs 398 Advanced Project in CS' d 3 

HU Elective' 3 0 0 3 
CS Elective 3 0 0 3 
CS Elective 3 0 0 3 
HU/SS Elective 3 0 0 3 

15 

Total credits required for graduation: 124 

engineering department is an approved elective, provided it contains 
enough technical (or management) content that does not duplicate materi
als studied in other courses. The free electives are courses offered by any 
department, provided they do not duplicate materials studied in other 
courses. 

6) Specific information about HU/SS electives. approved technical electives 
and free electives are updated and published periodically by the CIS 
department. 

7) Advanced Projects in CIS are supervised large projects in a specialized 
area of CS. This course may be repeated one time for credits. Details on 
the offering of these projects are published by the department periodically. 

8) With departmental approval, certain other selected CS courses may also be 
used as CS electives. Approval will depend on the course content. 

9) Approved management courses include MG 300, MG 301 and MG 305. 
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CS 667: Artificial Intelligence I and either 
Artificial Intelligence II or Vision and Scene 
Analysis or Expert Systems and Knowledge 
Engineering or Neural Network Computing 
EL 536, EL 537: Principles of Communication 
Networks and Protocals for LAN 
In certain circumstances, and with the approval of 
the graduate director, other course sequences may 
be used to fulfill this requirement. 

4. Approved elective courses, of 
which a maximum of 6 units may be 
a thesis. 

Thesis - Exceptional students may elect 
to write 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 
adequately demonstrate the student's 
proficiency in the subject materiaL An 
oral defense of the master's thesis with 
at least three professors in attendance is 
required. 

THE DOCTORAL DEGREE IN 
COMPUTER SCIENCE: 
Graduate students who have exhibited a 
high degree of scholastic proficiency and 
given evidence of ability for independent 
scholarly work may consider extending 
their goals toward the degree of doctor 
of philosophy. 

The preliminary requirements for 
admission to the program include the 
following: 

L A bachelor's degree in science, engi
neering 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 
based area and a superior academic 
record. Applicants must include GRE 
general exam scores, two letters of 
recommendation, a statement of pur
pose and all relevant academic 
records, in addition to the completed 
application form. 

The PhD program consists of 
Three Parts: 
A) Courses and qualifying exams; 
B) Selection of an adviser, survey of 

research area and oral presentation of 
survey paper; 

C) Preparation and defense of a scholarly 
dissertation which embodies an origi
nal research contribution. 
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In order to maintain PhD 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 graduate work 
beyond the BS, including at least 24 
units of dissertation and at least 60 units 
of course work is required for the PhD. 

Qualitative rather than quantitative 
considerations will determine the final 
approval of the program of graduate 
study; however, the following should be 
included: 
a. The basic MS requirement in comput

er science; 
b. A major concentration in a computer 

science area; 
c. A minor concentration in an area other 

than computer science (a minimum of 
four courses). 

Requirements b and c must be approved 
by the Department of Computer and 
Information Science. 

Qualifying exam: 

The qualifying exam is given once a year 
and consists of three parts: 
1) Algorithms and theory of computa

tion, 
2) Architecture and operating systems, 
3) Programming languages and compil

ers, and computer applications. 

The exams are based on a reading list 
available from the department. Each sec
tion of the exam is largely, but not 
entirely, supported by several courses. 
However, the reading list of the exam, 
not the syllabus of the supporting cours
es, determines the required knowledge. 
Students entering Poly with a bachelor's 
will normally take the exam within two 
years. Students entering Poly with a 
master's in computer science are advised 
to take the qualifying exams within a 
year from entering the PhD 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 research. The first step is choosing 
an adviser and agreeing on a research 
area. In a second step a faculty commit-

tee, chosen by the head of the program, 
will be formed. 

To develop depth of knowledge in a 
specific area and to demonstrate written 
and oral communication skills, each PhD 
student must write a survey paper and 
give an oral presentation to the commit
tee. The committee will judge the paper 
based on the writing, the content, the 
critical thinking exhibited, the oral pre
sentation and the student's ability to 
answer questions in the area surveyed. 
The topic of the survey paper will be 
chosen in consultation with the adviser 
who will also instruct the student abou~ 
the format and acceptable content of the 
survey paper. The paper should be com
pleted within one year of finishing the 
qualifying exams. In order for the stu
dent to be able to complete the survey 
paper requirement in a timely manner, 
students whose spoken or written 
English language skills are deficient are 
required to remedy these deficiencies as 
soon as possible. One way to do this is 
by taking ESL and/or public speaking 
courses offered by the Department of 
Humanities and Social Sciences. 

C) Dissertation 

The third and most substantial aspect of 
the PhD program is the thesis. The thesis 
must embody a significant original 
research contribution and must be writ
ten in accepted scholarly style. The 
research should be conducted in close 
consultation with the student's adviser 
and committee. It is strongly recom
mended that at least one paper on the 
research be submitted to a refereed 
archival journal. When the adviser deter
mines that sufficiently significant 
research results have been obtained and 
that the thesis has been written in an 
acceptable way, a thesis defense, consist
ing of an oral presentation by the candi
date and questions by the committee, 
will be scheduled. Additional require
ments for the PhD thesis are available 
from the office of the Dean of Graduate 
Studies. 

GRADUATE CERTIFICATE IN 
SOFTWARE ENGINEERING 

Description 

In response to the tremendous growth of 
the software development industry, 
Polytechnic University has introduced a 



new certificate program in software 
engineering. This course module will 
give students the knowledge and skills 
needed to compete successfully in this 
arena. Topics that are covered include 
object oriented software design, software 
validation and project management. 

The software engineering certificate 
is a series of five graduate-level courses. 
Three required core courses are designed 
to equip the computer science profes
sional for an advanced software develop
ment career. In addition, students choose 
two other courses from a variety of elec
tives which are offered on a rotating 
basis. The Elective courses cover areas 
of current interest to the software engi
neering community, and allow students 
to customize their education. 

Course Requirements for the 
Software Engineering Certificate 
(15 credits) 

CORE COURSES- 9 credits 
CS 606 Software Engineering I 
CS 607 Software Engineering II- Advanced 

Project 
CS 608 Principles of Database Systems 

ELECTIVES - 6 credits 
Electives can be chosen from the following list of 
courses: CS 618 Fault Tolerant Computers, CS 
681 Information, Privacy, and Security, or 
approved selected topics courses related to soft
ware engineering. 

The list below shows some recent offer
ings of selected topics which would 
qualify for this certificate: 
• Software Validation, Verification and 

Testing 
• Object-Oriented Design in C++ 
• Open Systems Software and 

Protocols 
• Client Server Infrastructure in an 00 

Environment 
• Human Factors in Computer Interface 

Design 

Entrance requirements for the certifi
cate program are the same as for the MS 
program. For students having superior 
academic credentials but lacking suffi
cient background in computer science, 
there are three prerequisite courses (CS 
530 Introduction to Computer Science, 
CS 540 Data Structures and Algorithms, 
and CS 600 Foundations of Computer 
Science) which must be taken to prepare 
for courses in the software engineering 
certificate. These prerequisite courses 
are offered every year on all campuses. 
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UNDERGRADUATE 
COURSES 

Students are advised to consult the 
Schedule of Classes for changes in pre
requisites in effect after publication of 
this catalog. Students may not register 
for any junior- or senior-level courses 
until all freshmen requirements are com
pleted. 3:0:0:3 means that the course 
meets for 3 lecture hours, 0 laboratory 
hours, and 0 recitation hours each week 
and that a total of 3 credits (or units for 
graduate courses) are awarded upon suc
cessful completion of the course. 

CS 200 Introduction to Programming 
Methodology 3:0:1:3 

Introduction to programming methodol
ogy, including tools, techniques, 
methodologies and algorithmic lan
guage. Computers and programming; the 
algorithmic language; pseudocode; prob
lem solving and program structure. 
Compiling, running and debugging a 
program. Constants, variables, data 
types, assignments, arithmetic expres
sions, input and output. Top-down 
design and procedures. Selection and 
loops. Functions. Enumerated and sub
range data types. Arrays, records, sets 
files. Recursion, searching, and sorting. 
Prerequisite: None. Co-requisites: MA 
105 or 106. A C- grade is required if this 
course is used as a prerequisite. 

CS 201 Data Structures and 
Algorithms 3:0:1:3 

Introduction to data structures. Program 
specification and design. Abstract data 
types; stacks and queues. Dynamic stor
age allocation. Sequential and linked 
implementation of stack and queues. 
Topics of discrete mathematics. 
Selecting elements from a set, searching 
methods, sequential and binary. Binary 
trees, binary search trees and general 
trees. Hashing. Computational com
plexity. Sorting algorithms, comparison 
of sorting techniques and analysis. 
Prerequisites: CS 200 (C- required); 
MA 105 (preferably MA 106). Co-req
uisites: MA 106 (preferably MA 107). 
C- grade required by BSCS and 
BSCompE majors. 

CS 202 Advanced Algorithms 3:0:0:3 

The design, implementation and analy
sis of algorithms. Topics in discrete 
mathematics, big 0 notation, establish
ing and solving simple recurrence equa
tions. Searching and Sorting. Balanced 
binary search trees. Hashing. Priority 
queues. Algorithms on Strings: Knuth 
Morris Pratt. Algorithms on graphs: 
DFS, BFS, connected components, 
topological sort, single-source shortest 
paths, all-pairs shortest paths, transitive 
closure, minimum spanning tree. 
Design paradigms: divide and conquer, 
dynamic programming, greedy algo
rithms. Prerequisites: CS 201 (C- grade 
required by BSCS majors) and junior 
status. 

CS 205 Assembly Language and 
Systems Programming 3:0:0:3 

Internal representation of numeric and 
character data. Machine organization 
and machine language programming. 
Assembly language, assemblers. 
Assembly language programming: 
branching, arrays, lists, arithmetic and 
bit manipulation, macros, stacks, sub
routines, parameter passing, recursion. 
Linking and loading, position-indepen
dent and re-entrant code. Traps and 
interrupts. Prerequisite: CS 201. (C
required.) 

CS 206 Compilers 3:0:0:3 

Grammars, lexical analysis, parsing the
ory and algorithms, intermediate lan
guages, storage assignment, stack 
machines and run-time organization. A 
large programming project is required. 
Prerequisites: CS 201 (C- required) 
and CS 205 (C- required). Suggested 
co-requisites: CS 202 and CS 312. 

CS 220: Object-Oriented 
Programming with C++ 3:0:0:3 

Basic concepts of object-oriented pro
gramming. C++ as a better C. The C++ 
data types, input and output. Classes, 
member functions and control of 
access. Constructors and destructors, 
operator overloading. Inheritance and 
derived classes. Polymorphism and vir
tual functions. The C++ 1/0 library. 
Advanced features. Applications. 
Prerequisites: CS 201 (C- required). 
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CS 604 Design and Analysis of 
Algorithms II 2Y,:0:0:3 

Advanced design and analysis tech
niques: amortized analysis of algo
rithms. Advanced data-structures: bino
mial heaps, Fibonacci heaps, data struc
tures for disjoint sets, analysis of union 
by rank with path compression. Graph 
algorithms: elementary graph algo
rithms, maximum flow, matching algo
rithms. Randomized algorithms. Theory 
of NP-completeness and approach to 
finding (approximate) solutions to NP
complete problems. Selected additional 
topics that may vary. Prerequisite: CS 
603. 

CS 606 Software Engineering I 
2Y,:0:0:3 

Software development and modeling 
tools. Software architecture, require
ments, design, validation, reliability 
estimation and management. Top
down, object-oriented, modular and 
domain-specific design. Design tools 
and representation techniques. Defini
tion of various code metrics and their 
use in program development and 
screening. Specification-based and pro
gram-based testing techniques. Path 
testing, system testing. Error, reliability 
and mean-time-between failure models. 
Team programming and programming 
in the large. Prerequisites: CS 540 

CS 607 Software Engineering II 
2Y,:0:0:3 

A continuation of the material begun in 
CS 606 with emphasis on student pro
jects. Software management principles. 
Cost estimation models. Approaches to 
fault-tolerant software. Students will be 
organized into project groups and will 
plan and design a software system using 
manual and computerized development 
tools. Class presentations, exams and 
term project. Prerequisite: CS 606. 
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CS 608 Principles of Database 
Systems 2Y,:0:0:3 

Database management system over
view. Data independence and abstrac
tion. Physical database organization, 
and access methods. Data models, the 
entity-relationship model, the network, 
hierarchical and relational models. 
Relational database design, functional 
dependencies and normalization. Query 
processing and optimization. 
Concurrency control and recovery. 
Security and integrity. Distributed and 
object-oriented databases. Prerequi
sites: CS 308 or instructor's permission 
and CS 600. 

CS 613 Computer Architecture I 
2'/,:0:0:3 

Uniprocessor computer architectures: 
performance and cost, instruction set 
design and measurements, basic proces
sor implementation techniques, simple 
pipeline techniques, memory hierarchy 
design and computer arithmetic. 
Prerequisite: CS 580. 

CS 614 Computer Architecture II 
2'/,:0:0:3 

Computer architectures that exploit par
allelism: pipelining, super-scalar, vector 
processors, overview of parallel 
machines and selected parallel comput
ing topics, such as, MIMD and SIMD 
machines and their interconnection 
structures. Prerequisite: CS 613. 

CS 616 Microprocessors 2Y,:0:0:3 

Microprocessor-based high- perfor
mance systems. Advanced microproces
sors. Memory management and caching 
techniques. Backplane techniques. 
Advanced 110 concepts. Multiprocessor 
configurations. Software impact of new 
architectures and organizations. 
RISC/CISC tradeoff. Prerequisite: CS 
613. 

CS 618 Fault-Tolerant Computers 
2'/,:0:0:3 

Introduces a variety of hardware and 
software techniques for designing and 
modeling fault-tolerant computers. 
Topics include coding techniques 
(Hamming, SECSED, SECDED, etc.); 
majority voting schemes (TMR); soft
ware redundancy (N-version program
ming); software recovery schemes; net
work reliability design and estimation. 
Introduces probabilistic methods for 
reliability modeling. Examples from 
space fault-tolerant systems, networks, 
commercial nonstop systems (TAN
DEM and STRATUS). RAID memory 
systems. Fault-tolerant modeling tools 
such as HARP, SHURE and SHARPE. 
Prerequisite: CS 336 or CS 580. 

CS 623 Operating Systems I 

Operating systems for uniprocessors: 
processes, mutual exclusion, job sched
uling, memory, storage hierarchy, file 
systems and analytical modeling of 
computer systems. Prerequisite: CS 
590. 

CS 624 Operating Systems II 
2'/,:0:0:3 

Operating systems for parallel and dis
tributed computers: concurrent pro
gramming, process synchronization, 
deadlocks, distributed computing, net
works, distributed concurrency control 
and analytical modeling of computer 
systems. Prerequisite: CS 623. 

CS 627 Performance Evaluation of 
Computer Systems 21f,:0:0:3 

Modeling and performance analysis of 
computer systems. Introduction to 
queuing network models and elements 
of queuing analysis. Exact and approxi
mate analytical techniques, simulation 
and operation analysis. Examples in 
modeling multiprogramming operating 
systems, interactive systems and flow 
control in computer networks. 
Prerequisite: EL 531 or MA 223 and 
instructor's permission. 



CS 637 Programming Languages 
2'J,:0:0:3 

The structures, notations and semantics 
of conventional programming lan
guages. Issues of scoping, binding, type 
structure and parameter passing. 
Abstract data types. Programming in 
the large. Language support for paral
lelism. Implementation issues. 
Functional, logic and object-oriented 
languages. Prerequisites: CS 540. 

CS 641 Compiler Design and 
Construction I 2'J,:0:0:3 

Compiler organization. Lexical analy
sis, syntax analysis, abstract syntax 
trees, symbol table organization, code 
generation. Introduction to code opti
mization techniques. Prerequisites: CS 
540, CS 580 and CS 600. 

CS 642 Compiler Design and 
Construction II 2'J,:0:0:3 

Further considerations of syntactic 
analysis, semantic analysis and code 
optimization techniques. Prerequisite: 
cs 641. 

CS 653 Interactive Computer 
Graphics 2'J,:0:0:3 

This course introduces students to the 
fundamentals of computer graphics. 
Topics covered include graphics soft
ware and hardware, window-to-view
port mapping, 2-D clipping, dynamic 
techniques, interactive techniques, 2-D 
and 3-D transformations, viewing trans
formation, 3-D rendering, 3-D clipping, 
Z clipping, raster graphics, space curves 
and surfaces, hidden line removal, etc. 
Prerequisites: CS 540 and MA 153, or 
equivalent. 

CS 661 Artificial Intelligence I 
2'J,:0:0:3 

This course introduces students to the 
many concepts and techniques in artifi
cial intelligence. Topics covered 
include problem spaces and search, 
heuristic search techniques, predicate 
logic, game playing techniques, plan
ning, learning, natural language pro
cessing and machine perception. 
Prerequisite: CS 540. 
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CS 662 Artificial Intelligence II 
2'J,:0:0:3 

Further study of automation of intellec
tual processes. Automatic theorem 
proving. Expert systems. Simulation of 
verbal learning behavior. Learning 
machines, adaptive systems, robots, 
decision-making problems. Adequacy 
of existing theoretical treatments. 
Prerequisite: CS 661. 

CS 664 Computer Vision and Scene 
Analysis 2'J,:0:0:3 

This course introduces students to the 
many techniques, applications and cur
rent research areas in computer vision 
and scene analysis. Topics include 
polyhedral scene analysis, early pro
cessing, image segmentation (edge 
detection and region growing), 2-D and 
3-D geometric structure representation, 
3-D object recognition, depth measure
ment and analysis, image motion analy
sis and model-based and knowledge
based vision systems. Prerequisites: CS 
540 and MA 153, or equivalents, or of 
instructor's permission. 

CS 665 Expert Systems and 
Knowledge Engineering 2'J,:0:0:3 

This course introduces students to the 
various techniques used in building an 
expert system. An introduction to the 
rule-based programming language 
OPS5 will be given, and a prototype 
expert system will be built using it. 
Topics covered include: knowledge rep
resentation methods, production sys
tems, inference procedures, uncertainty 
and evidence combination, expert sys
tems architectures and control, knowl
edge acquisition, programming lan
guages for expert systems and various 
case studies. Prerequisites: CS 661 and 
programming experience. 

CS 667 Neural Network Computing 
2'J,:0:0:3 

An introduction to neural network mod
els and their applications. Discussion of 
organization and learning in neural net
work models including perceptrons, 
adalines, backpropagation networks, 
recurrent networks, adaptive resonance 
theory and the neocognitron. Implem
entations in general and special purpose 
hardware, both analog and digital. 
Application in various areas with com-

parisons to non-neural approaches. 
Decision systems, nonlinear control, 
speech processing and visiOn. 
Prerequisite: CS 540. Some familiarity 
with matrix notation and partial deriva
tives is recommended. 

CS 671 Switching and Automata I 
2'J,:0:0:3 

Analysis and synthesis of combination
al and sequential switching circuits. 
Boolean algebras, switching functions, 
minimization, single and multiple out
put networks, realization of functions. 
Finite-state sequential machines, state
transition diagrams, machine and state 
equivalence, incompletely specified 
machines, state reduction, machine real
izations. Prerequisite: CS 600. 

CS 675 Theory of Computation 
2'J,:0:0:3 

Computability and decidability. 
Computable and primitive recursive 
functions. The Halting Problem. 
Recursively enumerable sets. Relation
ships between languages, grammars and 
machines. Solvable and unsolvable lin
guistic questions. Prerequisite: CS 600 
or instructor's permission. 

CS 681 Information, Privacy and 
Security 2'J,:0:0:3 

Introduction to security and privacy 
issues associated with information sys
tems. Cost/risk tradeoffs. Technical, 
physical and administrative methods of 
providing security. Control of access 
through technical and physical means. 
Identification and authentication. 
Encryption, including the Data 
Encryption Standard (DES) and public 
key systems. Management of encryp
tion systems, including key protection 
and distribution. Privacy legislation and 
technical means of providing privacy. 
Prerequisite: graduate status. 

CS 682 Network Management and 
Security 2'J,:0:0:3 

Human aspects of network manage
ment; performance measures; classical 
and vendor network management sys
tems; unified systems; OSI network 
management; fault and performance; 
configuration control; security; encryp
tion. Prerequisite: EL 635. 
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CS 684 Network Protocols I 
2'12:0:0:3 

ISO syntax, addressing in Transmission 
Control Protocol/Internet Protocol 
(TCPIIP) and ISO. Address space man
agement. Mapping of physical address
es to Internet addresses and the Address 
Resolution Protocol (ARP), Reverse 
Address Resolution Protocol (RARP) 
and Bootstrap Protocol (BOOTP). 
Fundamentals of the connectionless 
datagram delivery services IP and ISO 
IP. Comparisons with X.25 and X.75, 
routing protocols: Interior Gateway 
Protocol (IGP) and Exterior Gateway 
Protocol (EGP). Discussion of Routing 
Information Protocol (RIP), Open 
Shortest Path First (OSPF), Border 
Gateway Protocol (BGP) and 
Interdomain Routing Protocol (IDRP). 
The transport layer: ISO TP-1 through 
TP-3, analysis of User Datagram 
Protocol (UDP) and TCP. Introduction 
to ISO TP-4 and comparison with TCP. 
Prerequisite: EL 536 (formerly EL 
635). 

CS 685 Network Protocols I I 
2'12:0:0:3 

Introduction to Multicasting, Internet 
Group Management Protocol (IGMP) 
and Multicast Backbone (MBONE). 
domain name services, remote login 
applications in TCP/IP and ISO. 
TELNet, VTAM and Rlogin; File 
Transfer and Access (FTP, TFTP, 
Network File System NFS); Intro-duc
tion to mail handling systems (822, 
simple mail transfer protocol, multipur
pose Internet mail extensions, X400), 
X500 and directory services. 
Introduction to Internet management 
(Simple Network Management Protocol 
and SNMP v2, management informa
tion bases, CMIP and CMOT) TCPIIP 
and ISO futures. Prerequisite: CS 684. 
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CS 687 Project in 
Telecommunication Networks 

2'12:0:0:3 

This course is a design course where 
students design, develop and test com
munications software. It builds on the 
knowledge and software skills devel
oped in the prerequisite, Network 
Protocols I, where students are taught 
both the theory and implementation of 
common telecommunications protocols 
and perform basic experiments as part 
of the course work. It is expected that 
students will work in small groups on a 
project under the direction of a profes
sor. A telecommunication networks lab
oratory will provide the students with 
basic equipment such as workstations, 
X-terminals, Ethernet Local Area 
Networks (LANs), LAN analyzers, 
routers and bridges. Other equipment 
may be added to this list based on avail
ability and need. Prerequisite: CS 684 
and permission of instructor. 

CS 901-912 Selected Topics in 
Computer Science each 2'12:0:0:3 

Topics of current interest in computer 
science. Recent offerings include soft
ware specification and validation, paral
lel algorithms and architectures, client 
server systems and advanced object ori
ented design (Java). Advanced topics in 
databases, performance analysis, com
puter simulation, human and computer 
interaction, cryptography with financial 
applications and biometric identifica
tion. (See computer science graduate 
mailing for detailed description of each 
particular offering.) Prerequisite: speci
fied when offered. 

CS 941-942 Readings in Computer 
Science I, II each 2'12:0:0:3 

Intended primarily for advanced gradu
ate students who wish to study in a spe
cialized area under the supervision of a 
faculty member. Permission of graduate 
director is required. Regular meetings 
with the adviser. Examination or term 
report required. Prerequisite: regular 
graduate status. 

PROJECT AND THESIS: 
STUDENTS MAY REGISTER 
AND MAY GET CREDIT FOR 
THESE COURSES MORE 
THAN ONCE. 

CS 996 Advanced Project in 
Computer Science 2'12:0:0:3 

This course permits the student to per
form research in computer science with 
a narrow scope than a master's thesis. 
The acceptance of a student by a faculty 
adviser is required before registration. 
An oral examination on the project 
report is required. Prerequisite: regular 
status. 

CS 997 Thesis for Degree of Master 
of Science 3 units 

Exceptional students may elect to write 
a master's thesis for which no more 
than 6 units may be earned toward the 
degree. Such research should adequate
ly demonstrate the student's proficiency 
in the subject material. Oral thesis 
defense with at least three professors in 
attendance plus a formal, bound thesis 
volume are required. Thesis registration 
must be continuous. Prerequisite: regu
lar status and satisfactory grades in 
prescribed courses. 

CS 999 Dissertation for Degree of 
Doctor of Philosophy 3 units 

Original investigation of computer sci
ence problem. Must demonstrate cre
ativity and include features of originali
ty and utility worthy of publication in a 
recognized journal. Candidate must suc
cessfully defend dissertation orally. 
Registration of 24 units required (con
tinuous dissertation registration 
required). Prerequisite: passing of qual
ifying examination and approval of the 
Department of Computer and 
Information Science . 



DEPARTMENT OF COMPUTER AND INFORMATION SCIENCE 

INFORMATION MANAGEMENT PROGRAM 

Director: David R. Doucette 

The Information Management (IM) 
Program is an interdisciplinary course of 
study administered by the Department of 
Computer and Information Science, in 
conjunction with the Department of 
Management. The program deals with 
the design, operation and maintenance of 
systems that serve the information needs 
of business and manufacturing organiza
tions. 

This degree prepares you for the 
world of tomorrow, where competition 
will require technical people to know 
more about business and requires man
agers to have real knowledge of technol
ogy. This program was designed with 
the needs of industry in mind, whether 
the opportunities are in health care sys
tems, banking, finance or technical 
firms. Since this is not an engineering 
degree, it does not requires the intensive 
math and science associated with that 
career path. It does, however, have a 
much firmer foundation in the techno
logical world than a general business 
degree. If you are convinced, as we are, 
that the basis for tomorrow's growth is 
technology and that it will pervade busi
ness, then consider this degree, which 
provides the following: 

• a firm knowledge of computer appli
cations, including database structures, 
software engineering management, 
systems integration, networking and 
redesigning business processes to 
fully integrate technology. 

• a foundation in management and 
economics, including basic princi
ples, organizational structure and 
behavior, quality management, pro
ject management and control, finan
cial principles, life cycle costing and 
macroeconomics. 

• a broad education to prepare you for 
life-long growth, including required 
courses in history, psychology, the 
humanities and communications, plus 
electives to allow you to customize 
your education and acquire the tech
nical strength to excel. 

• a foundation in math and science to 
help you understand the physical 
world and to communicate effectively 
with technical specialists, by offering 
two courses each of advanced math 
and physics, plus two entry-level 
courses in engineering design. 

• project management knowledge 
through real-world systems integra
tion and design projects in the junior 
and senior years, while working on 
teams with experienced mentors. 

• work experience through internships, 
summer jobs, and/or part-time 
employment, arranged with the help 
of our Office of Career Services and 
corporate advisers. 

UNDERGRADUATE 
PROGRAM 

Polytechnic offers a program of study 
leading to the Bachelor of Science in 
information management. The pro
gram's objectives are to provide students 
with the educational background and 
skills to qualify for entry-level positions 
in the business world. Unlike computer 
science, where mathematics, science and 
software development are emphasized, 
information management is business ori
ented. 

This in-depth program enables inter
ested students to move into project lead
ership positions within one to five years 
after entering industry without additional 
courses. Finally, the program provides a 
solid foundation for the student who 
wishes to pursue graduate study, either 
in computer science or management. 

INFORMATION MANAGEMENT PROGRAM • 121 



DEPARTMENT OF COMPUTER AND INFORMATION SCIENCE 

Typical Course of Study for the Bachelor of Science 
in Information Management 

Note: Courses marked "c" require work on various computer systems. Courses marked "d" include major design/computer projects. 

FRESHMAN YEAR 

Fall Semester Hours/Week 
Course No. Subject Oa~s 

cs 200 Intro to Prog. Methodology 3c 

EG 101 Intro. to Engineering I I 
MA 106 Calculus I 3 
HU 101 Writing/Hum. I (or HU103) 3(6) 

ss 104 Contemporary World History 3 

SL 101 Freshman Seminar 1 I 

SOPHOMORE YEAR 

Fall Semester 
cs 220 Object-Oriented Prog. 3cd 

PH 108 Elec., Magnetism & Fluids' 3 

PH 118 Lab for PHI08' 0 

HU 118 Public Speaking Seminar 

ss 250 Basic Economics 3 

MG 300 Management Process 3 

~----_____A!Jproved Elective'----~~-_ 

JUNIOR YEAR 

Fall Semester 
MA 222 Intro. to Probab. and Statistics 3 

MG 310 Proj. Planning & Qual. Mgmt 3 
Computer Science Elective 

ss 189 Introduction to Psychology 3 

HU Elective 

SENIOR YEAR 

Fall Semester 
cs 
cs 
cs 

308 

580 

382 

Intro to Database Systems 3d 

Computer Architecture & Org.2Y: 

IM Senior Project I d 

HU Elective 

Lab 

0 

3c 

0 

0 

0 

0 

0 

!Yo 
0 

0 

0 

0 

0 

0 

0 
0 

Rec. 

I 

2 

0 

0 

0 

0 

I 
0 

0 

0 

0 

0 

0 

0 

0 
0 

Cr. 

3 

3 

4 

3 

3 

0 

16 

3 

3 

Yo 

3 

3 

3 
16Yc 

3 

3 

3 

3 

3 

15 

3 
3 
3 
3 

_____ _____Approved Elective_' _____________ 3_ 
15 

Spring Semester Hours/Week 
Course No. Subject Cla~s Lab Rec. Cr. 
cs 201 Data Structures/Algorithms 3c 0 I 3 
EG 102 Intro. to Engineering Design' I 3c 1 3 
MA 107 Calculus II 3 0 2 4 
HU 200 Writing and Humanities II 3 0 0 3 
PH 107 Mechanics' 3 0 I 3 
CP 101 Cooperative Ed. Seminar I 0 0 0 

·--~~ 

16 

Spring Semester 
HU 110 Professional Report Writing 3 0 0 3 
ss 254 Economic Issues 3 0 0 3 
MG 301 Organizational Behavior 3 0 0 3 

Computer Science Elective 3 
Approved Elective' 3 

15 

Spring Semester 
cs 306 Software Engineering 3d 0 0 3 
cs 381 IM Junior Project d 3 
MG 305 Foundations of Business Sys. 3 0 0 3 

Computer Science Elective 3 

Approve<;! Elective' 3 

15 

Spring Semester 
CS 383 IM Senior Project II d 3Yc 

Computer Science Elective 3 

HU/SS Elective 3 

Approved Elective' 3 

Free Elec::.:t::_iv--'e'---'~~~~- __________ ::_3_ 
15Y: 

Total credits required for graduation: 124 
----------~~------------~~--~~~~------------------

Note for PEl Ox Physical Education- Sports and Teams (all teams): 
Physical Education is not required, but all students are invited to participate 
in such activities as sports. weightlifting. intramural teams and extramural 
teams as many semesters and as many times per semester as thev please. 

I) SJOJ Freshman Seminar (Freshman 1): A course on the Polwechnic 
experience. studv suggestions. clubs and sports. curricular options and 
other topics. Requiredj(Jr sTudents who enTer PolyTechnic wiTh fewer Than 
six Transfer or advanced standing crediTs. and recommended for all students 
during Their first semester. 

2) Free Elective (Senior ll): A free elective is a course [iiven by anv depart
ment. prol'ided it does not duplicate material studied in other courses. It 
must advance the student's education and have departmental approval. 
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3) Approved Electives: There are five non-CS elenive courses which 
require departmental approval. At least one c1{ Them should be chosen from 
business.for example, 55 137. MG 866, MG 868, IE 300. IE 319. IE 380 
and ScJftware En[iineering Management. A list of apprm·ed electives is avail
able at the Department of Computer and Information Science office. Seniors 
mav be eligible to take certain graduate courses, based upon their academic 
standing. Graduate numbers listed are for illustration on/v. 

4) The requirement of EG 102 mav be replaced with an approved elective. 
giving the degree six approved electives instead of five. Note: students can still 
take EG 102 as an approved elecTive if They wish. 

5) With adviser approval, the studelll can substitute 7Yc credits of other science 
courses in place of PH 107, PH 108 and PH I 18. 



REQUIREMENTS FOR 
THE BACHELOR OF 
SCIENCE IN INFORMATION 
MANAGEMENT 
The curriculum, requiring 124 credits, 
has three major components: computing; 
management and system analysis; and 
the humanities and social sciences. In 
addition, there are three projects plus a 
number of electives, allowing the student 
an extremely wide range of choice, and a 
program that can be customized to their 
individual interests. 

The Computing Component 
(27 credits) 

This component contains a core of com
puter technology plus a selection of elec
tives, allowing a student to pursue any 
special interests. Required courses 
include programming methodology, data 
structures and algorithms, computer 
architecture, software engineering and 
databases. 

The Management Component 
(15 credits) 

This component provides the basic tech
nology of management, including topics 
such as accounting principles, organiza
tional behavior, project management and 
financial management. This component 
gives the student an appreciation for the 
challenges facing management, both in 
terms of basic principles as well as new 
trends such as Total Quality 
Management (TQM). 
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The Humanities and Social Sciences 
Component (31 credits) 

This component gives the student the 
necessary broader education and com
munication skills to be effective in team 
situations and provide the clarity of 
explanation that management requires. 
This component consists of 22 credits of 
core courses plus 9 credits of electives, 
giving program flexibility. 

Projects (9Y2 credits) 

Projects allow the student to pursue spe
cific areas of study in depth and find 
original solutions to problems. Students 
may have faculty advisers from both the 
Department of Computer and Informa
tion Science and the Department of 
Management, depending on the subject 
they choose. 

STANDARDS, PROBATIONS 
AND I (Incomplete) GRADE 
Professionals in information manage
ment are expected to achieve work of 
acceptable quality and quantity within a 
specified time. Similarly, Polytechnic 
students need to 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, informa
tion management majors must satisfy the 
following requirements. These require
ments are in addition to the University 
requirements for a minimum term and 
cumulative 2.00 grade-point average in 
all courses. 

The following requirements apply to all 
information management students: 
• An average of C (2.00) or better in all 

CS and MG courses, computed as a 
unified group 

• A grade of C- or better in the follow
ing courses: Calculus I (MA I 06), 
Calculus II (MA I 07), Introduction to 
Programming Methodology (CS 200) 
and Data Structures and Algorithms 
(CS 201). 

Students may repeat a course in which 
they earned a substandard grade, but no 
CS or MG course may be taken more 
than three times (grades of W and Audit 
are not counted for the purpose of this 
rule). 

A course in which a grade of I is 
received may not be used to satisfy any 
prerequisites until the Incomplete is 
resolved. See "Policies on Grading and 
Grades" for the University in this catalog 
for additional information on incomplete 
grades. Students failing to meet any of 
the above requirements are placed on 
departmental probation as a warning that 
they are not progressing acceptably 
toward their degree. Repeated failure to 
meet probation requirements may lead to 
disqualification from the undergraduate 
IM program and related courses. If stu
dents have any questions, they should 
feel free to discuss them with an adviser. 
Preferably the student should do this in a 
timely fashion so that appropriate solu
tions can be found to any problems that 
may arise. 
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INFORMATION SYSTEMS ENGINEERING PROGRAM 

Director: Robert Flynn 
Administrative Director: La Verne Clark 

The Information Systems Engineering 
(ISE) Executive Degree Program is 
designed for professionals who want to 
be leaders in designing, developing and 
running today's information systems 
using the latest software tools and 
methodologies. 

The program provides rigorous train
ing in computer science, management 
and electrical engineering with an 
emphasis on the field of information sys
tems engineering. 

Much of the infrastructure is in place 
for today' s enterprise information sys
tems. Incompatible software and proto
cols, however, often separate applica
tions on networked systems. In a Web
based world, information systems 
designers need core skills in understand
ing machine organization, operating sys
tems and networking. They need 
enabling training in software engineer
ing, databases and groupware. They 
need to understand the role of middle
ware and the role of management. 

It is important to understand not just 
how to design software systems but how 
to lead the efforts of people who will 
accomplish the design. The viability of 
solutions and understanding the associat
ed human interface issues are not luxu
ries any more. 

Students selected to participate in the 
program are experienced working pro
fessionals in computing or telecommuni
cations with two or more years of work
ing experience. 

Polytechnic University started this 
Master of Science program in 1987 as a 
joint effort between the Department of 
Computer and Information Sciences and 
New York State's Center for Advanced 
Technology in Telecommunications 
(CATT). It is a rigorous two-year, four
semester program consisting of 13 cours
es and an independent project. 

The program is given in an executive 
format; that is, classes meet every other 
weekend for two full days, Friday and 
Saturday, at Polytechnic's Westchester 
Graduate Center in Hawthorne, New 
York. Breakfast, lunch and coffee breaks 
are provided. All classes are videotaped 
with the tapes made available for view
ing either at home or on campus. 

An all-inclusive fee covers tuition, 
fees, textbooks and other educational 
material, meals on class days and access 
to videotape of classes and lectures. 

ADMISSION REQUIREMENTS 
AND APPLICATION 
INFORMATION 
Admission to the program requires a 
baccalaureate degree with a superior 
undergraduate academic record and a 
demonstrated familiarity with and expo
sure to the issues associated with the 
development of complex information 
systems. Applicants must have two years 
of relevant work experience in the field 
of computing and/or telecommunica
tions. 

Applications are accepted throughout 
the year, but admission is for the fall 
semesters only. Admission is contingent 
on an interview with the program direc
tor or designee. Because enrollment is 
limited, early application is strongly rec
ommended. 
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DEGREE REQUIREMENTS 
AND CURRICULUM 
The general requirements for a Master of 
Science, stated elsewhere in this catalog, 
apply to this program. The curriculum 
consists of 13 courses, including two 
half courses totaling 36 credits plus an 
independent research project, which 
must be completed in the second year of 
the program. The courses constituting 
the curriculum appear below: 

FALL 
First Semester 
CS 606 Software Engineering 
CS 613 Computer Architecture 
MG 690 Management Process and Decision 

Making 

SPRING 
Second Semester 
CS 608 Databases 
EE 536 Principles of Communications 

Networks 
MG 691 Leadership, Motivation and 

Communications 

FALL 
Third Semester 
CS 684 Network Protocols 
CS 690 Groupware 

Two of the following four half semes
ter courses: 
CS 914 Usability Engineering 
CS 919 Selected Topics in Information 

Systems 
MG 694 Project Management 
MG 695 Economics for Business Decisions 

SPRING 
Fourth Semester 
CS 623 Operating Systems 
CS 682 Network Management and Security 
CS 691 Integrated Development 

Environments 

A project course CS 996 is also required for the 
degree. The project is r-.picallv begun after the sec
ond semester and completed at the end of the 
fourth semester. The project is generally conducted 
in cooperation with the student's employer. Its goal 
is to integrate the techniques and the tools of the 
program in wan that reward the student and the 
employer. 



THE FOLLOWING COURSES 
ARE OFFERED AS PART 
OF THE INFORMATION 
SYSTEMS ENGINEERING 
PROGRAM: 

CS 690 Groupware 2Y?:0:0:3 

Groupware is middleware that is 
designed to allow many people to work 
together. It often incorporates business 
processes with communications in order 
to support the policies of enterprises. In 
dealing with the general issue of group 
software, one can address the objects of 
collaboration and sharing. Thus, one 
may include here a discussion of multi
media interfaces, communications, infor
mation sharing and object technologies. 
Prerequisite: regular graduate status. 

CS 691 Integrated Development 
Environment 2Y?:0:0:3 

This course includes methodologies for 
systematically developing distributed 
and centralized information systems. 
Both two- and three-tier systems are dis
cussed. Relevant standards, such as 
CORBA, Active X, OpenDoc and Web
based tools, may be covered. The rela
tionship of the standards and tools to the 
design and the software architecture are 
considered. Prerequisite: regular gradu
ate status. 

DEPARTMENT OF COMPUTER AND INFORMATION SCIENCE 

CS 914 Usability Engineering 
2Y?:O:O:JY? 

The World Wide Web is both a network 
and a human interface. The usefulness of 
the interface it presents can be measured. 
This course presents the role of cognitive 
psychology in computer interface design. 
It combines both human factors and 
engineering tools in its approach to 
effective interface design and usability. 

For additional course descriptions, also 
see the sections "Computer and 
Information Science," "Electrical 
Engineering" and "Management." 

MG 690 Management Process and 
Decision Making 2Y?:0:0:3 

Introduction to issues and concepts in 
organizational and administrative behav
ior with an emphasis on continually 
changing organizations in the informa
tion sectors. Management processes for 
flexible and innovative information busi
nesses. The evolution of technology
intensive industries and information 
business organizations. The role of infor
mation technology in the growth of the 
modern firm. Human resource manag
ment and organization development in 
information-intensive firms. 

MG 691 Leadership, Motivation and 
Communication 2Y?:0:0:3 

Organizational and individual behavior. 
Managing technical professionals. 
Teams, communication and group deci
sion making. Leadership. Conflict and 
negotiation. Organizational development 
and culture. Managing change and creat
ing innovative environments. 
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TELECOMMUNICATION NETWORKS PROGRAM 

Telecommunications is a rapidly grow
ing field. From the military communica
tions networks of the early 1950s, 
telecommunications technology has 
evolved to find applications in almost all 
areas of modem society including, bank
ing, reservation systems, office informa
tion systems, corporate networks, and 
the Internet and World Wide Web, 
among others. Recent challenges include 
gigabit optical networks, multimedia 
communications and wireless network 
access. 

The rapid evolution of telecommuni
cations technology demands a broad 
educational background including 
today' s technological breakthroughs. 
Polytechnic's master's program in 
telecommunication networks contains a 
wide variety of courses ranging from 
fundamental topics to recent technologi
cal advances. 

REQUIREMENTS FOR THE 
MASTER OF SCIENCE 
Admission to the Master of Science in 
telecommunication networks program 
requires an undergraduate degree in 
computer science, computer engineering 
or electrical engineering, with a superior 
undergraduate record from an accredited 
institution. The Graduate Record Exam 
(ORE) is recommended. Applicants hav
ing comparable degrees in other fields 
will be considered for admission on an 
individual basis. Generally, entering stu
dents are expected to have a basic 
knowledge of computer fundamentals 
such as programming in C++, data struc
tures and computer architecture. 

Students having superior academic 
credentials but lacking sufficient back
ground are admitted in conditional status 
pending satisfactory completion of sever
al individually specified preparatory 
courses. These preparatory courses 
include CS 530 (Introduction to 
Computer Science), CS 540 (Data 
Structures and Algorithms) and CS 580: 
(Computer Architecture and Organiza
tion), however, no credit will be allowed 
for any of the preparatory courses 
towards this degree (other courses may 
be required). In some cases such students 

will be invited to an interview to deter
mine the necessary preparatory courses 
they need to complete. Successful com
pletion of the preparatory courses with a 
B or better average grade is a necessary 
condition for transfer to regular status. 

Admission with advanced standing is 
accepted in accordance with Polytechnic 
regulations published in this catalog. A 
maximum of 9 units may be applied to 
the MS in telecommunications networks 
from previous graduate work at an 
acceptable institution. 

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 courses group, as indicated below. 
Students with an exceptionally strong 
telecommunications background may be 
allowed to replace required courses with 
more advanced electives. Permission of 
the graduate adviser is required for all 
courses. 

1. Core Courses 
EL 536 Prine. ofCommun. Networks 

(formerly EL 635) 
EL 637 Local and Metrop. Area Networks 
CS 613 Computer Architecture I, orCS 623 

cs 627 
cs 682 
cs 684 
EL 537 

Operating Systems I 
Perform. Eva/. of Computer Systs. 
Network Management and Security 
Network Protocols I or 
Protocols for Local Area Networks 
(an other approved core elective 
course) 

21 Units 

In certain rare circumstances, and with 
approval of the program's director, other 
CS and EE courses may be used to fulfill 
the core requirement. For students with 
the appropriate background, CS 627 may 
be replaced by EL 735 (Communications 
Networks 1.) Students may not take both 
CS 684 and EL 537. 
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2. Project Requirements 

CS 687 Project in Telecommunication 
Networks or EL 995 Advanced Project I 

All students in the MS in 
Telecommunication Networks program 
are required to take a project course, 
either CS 687 or EL 995. A project 
adviser must be obtained and a project 
plan approved before registering. The 
project should be completed in one 
semester. If not, it must be completed in 
the next semester, and the student will 
have to register for 0.5 credits. After 
obtaining the graduate adviser's 
approval, a student may substitute CS 
687 with a traditional EE or CS master's 
thesis or project, as long as it is telecom
munications-related. If the thesis option 
is chosen, additional thesis credits will 
count towards the free elective courses. 

3 Units 

3. Program Elective Courses 

Students are required to take two courses 
(not already counted towards the core 
requirement) from the following list of 
optional courses: 

cs 603 Design and Analysis Algorithms I 
cs 613 Computer Architecture I 
cs 623 Operating Systems I 
cs 685 Network Protocols II 
cs 606 Software Engineering I 
cs 608 Principles of Database Systems 

EL 638 SONET/ATM-Based Broadband 
Networks 

EL 639 Wireless Communication Systems 
Fundamentals 

EL 735 Communications Networks I 
EL 736 Communications Networks II 
EL 737 Broadband Packet Switching 
EL 930 Wireless Information Systems Lab 

MG 652 Telecommunications Regulation, 
Policr and Law 

MG 654 Economics of Information Systems 
6 Units 

4. Free Elective Courses 
Any two graduate elective courses from 
EE orCS, approved by a program adviser. 

6 Units of free electives 

Total: 36 Units 
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DEPARTMENT OF 
ELECTRICAL ENGINEERING 

Head: David Goodman 

The Department of Electrical Engin
eering is well known worldwide for the 
significant contributions that its faculty 
members have made and are making to 
science and technology. It is also known 
for its quality of education-its gradu
ates occupy positions of leadership all 
over the world. This reputation has been 
confirmed periodically in surveys of 
members of the profession. A recent 
Gourman Report ranked the department 
12th at the undergraduate level and 24th 
at the graduate level. 

We offer a rare combination of excel
lent research, in areas such as telecom
munications and electrical power, and 
innovative teaching programs, such as 
Writing Across the Curriculum. 
Furthermore, the department exhibits 
unparalleled attentiveness to industry 
needs, with the development of our 
Wireless Communications and Multi
media Labs. 

Our main mission is to serve as first 
choice for studies and research in electri
cal engineering and to educate our stu
dents to become leaders in their chosen 
fields. 

Our vision is to further enhance our 
scholarship and reputation by increasing 
the quality of faculty. At the same time, 
it is essential to keep abreast of changes 
in the marketplace, especially in the met
ropolitan area, which will help make our 
students leaders in their fields. 

The department continues to stress 
those areas in which it has clearly 
demonstrated exceptional strength: 
telecommunications, wireless communi
cations, high-speed integrated networks, 
computer engineering, digital and image 
signal processing, control, electric 
power, electro-optics and plasmas. 
Interaction among these areas and 
greater synergy with other departments 
at Polytechnic enhances our faculty and 
student body as a whole. 

DEGREES OFFERED 
BY THE DEPARTMENT 
OF ELECTRICAL 
ENGINEERING 

Bachelor of Science* 

• Electrical Engineering 
• Computer Engineering** 

Master of Science 

• Computer Engineering**,*** 
• Electrical Engineering 
• Electrophysics 
• System Engineering 
• Telecommunication Networks** 

Doctor of Philosophy 

• Electrical Engineering 

BS/MS Honors Program - There are 
seven options for qualified students to 
jointly earn two degrees following an 
accelerated schedule: BS/MS Electrical 
Engineering/Electrical Engineering; 
BS/MS Electrical Engineering/Comp
uter Science; BS/MS Computer Engin
eering/Electrical Engineering; BS/MS 
Computer Engineering/Computer 
Science; BS/MS Electrical Engin
eering/Telecommunications Networks; 
BS/MS Computer Engineering/Tele
communication Networks. 

Dual Major EE/CompE- 143 credit 
Bachelor of Science Program 

Institute of Electrical and Electronics 
Engineers, Inc. (IEEE) - Professional 
Organization, Student Chapter Eta 
Kappa Nu - Electrical Engineering 
Honor Society 

*Accredited hy the Accreditation Boardfor 
Engineerinx and Technology (ABET). 
**Offered in conjunction with the Department of 
Computer and Information Science. 
***Pendinx approval hv New York State. 

SPECIALTY LABS 
In recent years Polytechnic's electrical 
engineering faculty members have 
developed new and novel senior/gradu
ate level laboratories. These formal lab 
courses consist of a combination of lec
tures, lab experiments and project work. 
They provide our students with a rich set 
of elective choices, opportunity to work 
on their senior projects with faculty 
researchers, valuable hands-on experi
ence to enhance and supplement material 
they learn in their lecture classes, and 
forums to practice their oral and written 
communication skills. These new labs 
include the Multimedia Information 
Communications & Processing Lab (EL 
514), Local Area Networks Lab (EL 
537), Wireless Information Networks 
Lab (EL 930), Machinery Lab (EE 
204/205), VLSI Lab (EE 213; EL 547; 
EL 590), Robotics/Control Lab (EE 
214/215), and Microwave Lab (EL 970). 

The Wireless Lab, located at both 
the Brooklyn and Farmingdale campus
es, provides formal experiments and pro
ject work on state-of-the-art commercial 
spread spectrum wireless access systems, 
including bit error rate analysis and UHF 
channel propagation measurements. 

The Multimedia Lab at Brooklyn is 
equipped with PC-based multimedia 
workstations, providing students with 
hands-on experience with the acquisi
tion, processing and communications of 
voice, image and video as well as multi
media document creation. 

The Local Area Networks Lab, 
located at both Brooklyn and Farming
dale, includes a set of weekly experi
ments using X-terminals, Ethernet 
LANs, routers and bridges, and associat
ed software to conduct a variety of 
LAN/WAN experiments and projects. 

The VLSI activity at both Brooklyn 
and Farmingdale treats Very Large-Scale 
Integrated circuit design, performance 
analysis, and circuit characterization 
using modern VLSI CAD tools such as 
VHDL. The design of MOS, CMOS, 

DEPARTMENT INFORMATION • 127 



DEPARTMENT OF ELECTRICAL ENGINEERING 

and BiCMOS logic, standard cells and 
gate arrays, and mixed (analog/digital) 
circuits are studied. 

The Machinery Lab at Brooklyn 
provides projects and structured experi
ments on electrical machinery and 
power-related laboratory measurements. 
These include transformers, induction 
motors, synchronous machines, de 
machines, DC/DC converters and 
ACJAC cycloconverters. 

The Control/Robotics Lab at 
Brooklyn provides a variety of experi
ments and project work focusing on 
feedback control, data acquisition and 
computer control. 

The Microwave Lab at Farmingdale 
treats the design, fabrication and testing 
of passive and active circuits and anten
nas using modern CAD and measure
ment software and hardware. 

IMPORTANT PHONE 
NUMBERS 

Brooklyn 

Graduate Office 
718/260-3590 

Undergraduate Office 
718/260-3480 

Long Island 

Graduate and Undergraduate Office 
516/755-4263 

Westchester 

Graduate Office 
914/323-2000 

I ~I =CATT ~111~1 F~i\.CULTY~II 
Through the Center for Advanced 
Technology in Telecommunications 
(CATT), electrical engineering faculty 
and students participate in New York 
State designed and funded resource to 
industry for research, education and 
technology transfer in telecommunica
tions and information systems. 
Pioneering research includes accom
plishments in the following areas: A TM; 
Boardband ISDN; network bridging, 
design software, and reliability, packet 
switched network design tool, real time 
systems; traffic planning and capacity 
engineering; UNIX networks design 
work bench; wireless and image commu
nications; digital filtering; image com
pression and pattern recognition. 
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PROFESSORS 

Henry L. Bertoni, Professor of 
Electrophysics 
PhD, Polytechnic Institute of Brooklyn 
Wireless electromagnetics 

Robert R. Boorstyn, Professor of 
Electrical Engineering 
PhD, Polytechnic Institute of Brooklyn 
Communication networks 

Frank A. Cassara, Professor of 
Electrical Engineering 
PhD, Polytechnic Institute of Brooklyn 
Electronic circuits, wireless communica
tion systems 

David C. Chang, Professor of Electrical 
Engineering and President 
PhD, Harvard University 
Electromagnetics, microwave integrated 
circuits 

H. Jonathan Chao, Professor of 
Electrical Engineering 
PhD, Ohio State University 
Design ofVSU chips for telecommuni
cations 

Ivan T. Frisch, Professor of 
Electrical Engineering and Computer 
Science and Executive Vice President 
and Provost 
PhD, Columbia University 
Information systems, computer networks, 
network control 

David Goodman, Professor of Electrical 
Engineering and Department Head 
PhD, Imperial College, University of 
London 

Szu-Ping Kuo, Professor of Electrical 
Engineering and Electrophysics 
PhD, Polytechnic Institute of New York 
M agnetohydrodynamics 

S. Unnikrishna Pillai, Professor of 
Electrical Engineering 
PhD, University of Pennsylvania 
Signal processing and communications 

Leonard G. Shaw, Professor of 
Electrical Engineering 
PhD, Stanford University 
Signal processing, reliability 

Zivan Zabar, Professor of Electrical 
Engineering 
SeD, Technion (Israel) 
Power electronics, electric drives, power 
systems 

ASSOCIATE PROFESSORS 

Nirod K. Das, Associate Professor of 
Electrical Engineering 
PhD, University of Massachusetts 
Electromagnetics, antennas, microwave 
integrated circuits 

Zygmunt J, Haas, Associate Professor 
of Electrical Engineering 
PhD, Stanford University 
Wireless protocols, telecommunications 

Ramesh Karri, Associate Professor of 
Electrical Engineering 
PhD, University of California at San 
Diego 
VLS/, CAD, computer engineering 

Farshad Khorrami, Associate 
Professor of Electrical Engineering 
PhD, Ohio State University 
Robotics, control systems 



I-Tai Lu, Associate Professor of 
Electrical Engineering 
PhD, Polytechnic Institute of New York 
Electromagnetics, acoustics, wireless 
communication 

Shivendra S. Panwar, Associate 
Professor of Electrical Engineering 
PhD, University of Massachusetts 
Communication networks 

Malathi Veeraraghavan, Associate 
Professor of Electrical Engineering 
PhD, Duke Univeristy 
Wireless protocols, networks, telecom
munications 

Peter Voltz, Associate Professor of 
Electrical Engineering 
PhD, Polytechnic Institute of New York 
Communications and signal processing 

Yao Wang, Associate Professor of 
Electrical Engineering 
PhD, University of California at Santa 
Barbara 
Image coding, pattern recognition 

ASSISTANT PROFESSORS 

Dariusz Czarkowski, Assistant 
Professor of Electrical Engineering 
PhD, Univeristy of Florida 
Power electronics, power quality 

Onur Guleryuz, Assistant Professor of 
Electrical Engineering 
PhD, University of Illinois at Urbana
Champaign 
Image and video coding and processing, 
statistical sign models 

Zhong-Ping Jiang, Assistant Professor 
of Electrical Engineering 
PhD, Ecole des Mines de Paris 
Control systems 

Ivan Selesnick, Assistant Professor of 
Electrical Engineering 
PhD, Rice University 
Signal processing 
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INDUSTRY FACULTY 

Mokhtar Boukli, Assistant Industry 
Professor of Electrical Engineering 
PhD, Polytechnic University 
Communication systems, fiber optics 

Mohammed Kouar, Associate Industry 
Professor of Electrical Engineering 
PhD, Polytechnic University 
Electronic circuits, communication 
systems 

Joel B. Snyder, PE. Senior Industry 
Professor of Electrical Engineering and 
Computer Science 
MEE, Polytechnic Institute of Brooklyn; 
Microprocessor systems, data acquisi
tion and transmission, signal processing 

ADJUNCT FACULTY 

Shalom S. Bergstein, Lecturer 
PhD, Polytechnic Institute of Brooklyn 

Tushar Bhattacharjee, Lecturer 
PhD, Jadavpur University (India) 

Charles Bolen, Lecturer 
MS, Polytechnic University 

Matthew Campisi, Lecturer 
MS, Polytechnic University 

X. K. Chen, Adjunct Assistant Professor 
PhD, Polytechnic University 

Robert DiFazio, Lecturer 
PhD, Polytechnic University 

J alai Gohari, Lecturer 
BS, City College of New York 

Robert Gordon, Lecturer 
PhD, Polytechnic University 

Sidney Hantler, Lecturer 
PhD, University of Michigan 

Howard Hausman, Lecturer 
MS, Polytechnic Institute of Brooklyn 

Michael Henderson, Lecturer 
MS, Rensselaer Polytechnic Institute 

Jun Hong, Lecturer 
PhD, Polytechnic University 

Jehuda Ish-Shalom, Lecturer 
PhD, Massachusetts Institute of 
Technology 

Parviz Kermani, Lecturer 
PhD, University of California at Los 
Angeles 

Michael Knox, Lecturer 
MS, Polytechnic University 

Symeon Papavassiliou, Lecturer 
PhD, Polytechnic University 

Dimitrios Pendarakis, Lecturer 
PhD, Columbia University 

George Sullivan, Lecturer 
MS, Polytechnic University 

Fred Winter, Lecturer 
PhD, Polytechnic University 

EMERITUS FACULTY 

Leonard Bergstein, Professor of 
Electro-Optical Sciences 
PhD, Polytechnic Institute of Brooklyn 

Leo Birenbaum, Associate Professor of 
Electrical Engineering and 
Electrophysics 
MS, Polytechnic Institute of Brooklyn 

Donald Bolle, Professor of Electrical 
Engineering and Provost Emeritus 
PhD, Purdue University 
Guided wave propagation, nonrecipro
cal devices 

Joseph J. Bongiorno Jr., Professor of 
Electrical Engineering 
DEE, Polytechnic Institute of Brooklyn 
Multivariable feedback control systems 

EdwardS. Cassedy, Professor of 
Electrical Engineering 
DrEng, Johns Hopkins University 
Power, plasmas, energy economics 

Bernard R. S. Cheo, Professor of 
Electrical Engineering 
PhD, University of California at Berkeley 

Leopold B. Felsen, University Professor 
DEE, Polytechnic Institute of Brooklyn 
Propagation and diffraction, optics 

Enrico Levi, Professor Emeritus of 
Electrophysics 
DEE, Polytechnic Institute of Brooklyn 
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Nathan Marcuvitz, University 
Professor Emeritus 
DEE, Polytechnic Institute of Brooklyn 

Maurice C. Newstein, Professor of 
Electrophysics 
PhD, Massachusetts Institute of 
Technology 
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Arthur A. Oliner, Professor Emeritus 
of Electrophysics 
PhD, Cornell University 

Athanasios Papoulis, University 
Professor 
PhD, University of Pennsylvania 

Philip E. Sarachik, Professor of 
Electrical Engineering 
PhD, Columbia University 

Jerry Shmoys, Professor Emeritus of 
Electrical Engineering 
PhD, New York University 

Theodor Tamir, University Professor 
PhD, Polytechnic Institute of Brooklyn 
Electromagnetics, electro-optics 

Wen-Chung Wang, Professor of 
Electrical Engineering and 
Electrophysics 
PhD, Northwestern University 

Dante C. Youla, University Professor 
MS, New York University 
Networks, control systems, system theory 
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COMPUTER ENGINEERING PROGRAM 

The Computer Engineering Program is 
an interdepartmental program adminis
tered jointly by the Departments of 
Electrical Engineering and Computer 
and Information Science. The program 
listings for computer science, electrical 
engineering, electrophysics, information 
system engineering, systems engineering 
and telecommunications may also be of 
interest. 

The mission of the Computer Engin
eering Program is to provide an outstand
ing and up-to-date education in computer 
systems with an emphasis on hardware 
and software. To achieve this goal, the 
department incorporates into the educa
tional experience the latest trends in the 
marketplace and in technology, combin
ing traditional disciplines of electronics, 
communications, control and computer 
programming with newer courses such as 
Local Area Networks: Wireless 
Networks; ASIC (Applications Specific 
Integrated Circuit) and VLSI (Very 
Large-Scale Integrated) Circuit Design; 
Image Processing; Parallel Machines; 
Java Programming; and Encryption. 

A strong design faculty has been 
developed through the sponsored 
research programs, many of which are 
coordinated in our Center for Advanced 
Technology in Telecommunications 
(CA TT), by faculty experienced in 
industrial projects, and through our 
Polytechnic Research Institute for 
Development and Enterprise (PRIDE). 
Joint administration of this program has 
fostered interdisciplinary research 
involving faculty from the Electrical 
Engineering and the Computer and 
Information Science Departments. 

Computer-Aided Design (CAD) pro
grams are used in many undergraduate 
courses to emphasize possibilities for 
large-scale design, corrections for nonlin
earities, trade-offs, real-time simulations, 
etc. Also, interdepartmental projects in 
Photonics (Physics), in Electric Vehicles 
(Mechanical Engineering) and Smart 
Materials (Metallurgy) permit the student 
to apply broad technical knowledge for 
practical problems while providing valu
able experience in team engineering. 

Design is first introduced in the fresh
man engineering program and projects. 
As sophomores, CompE students are 

exposed to design principles and tech
niques in Digital Logic and State 
Machine Design. Computer engineering 
students in their junior year take several 
courses with design content. Computer 
Architecture includes computer design 
fundamentals and assignments such as 
designing an ATM Machine or automat
ic bowling scorer. Computer Hardware 
incorporates a high level of design in 
both the lectures and lab. Operating 
Systems includes a design project where 
students design a small operating sys
tem. Advanced hardware design stu
dents learn how to use advanced CAD 
tools. Further uses of design concepts are 
utilized in the electronics labs. All 
seniors are required to do a Senior 
Design Project under the direction of a 
faculty adviser. 

Polytechnic University recognizes 
that people are needed to design the 
computers, computer-controlled systems 
and devices that affect our everyday 
lives. The computer engineering curricu
lum provides the fundamental knowl
edge and techniques that graduates will 
need to be competent in (I) the design of 
computer systems and (2) the advanced 
use of computers. A computer engineer 
will be equally comfortable working 
with computer hardware and software. 

The BS program contains a technical 
concentration consisting of two technical 
electives and a concentration laborato
ry/project that allows the student to 
develop a professional specialization. A 
careful selection will stimulate learning, 
develop depth, prepare for continuing 
education and attract prospective 
employers. Your project will be a mature 
piece of work, your own achievement, 
developed with the guidance of your 
adviser. You will prepare a proposal, 
create your design, test it, revise it, write 
a professional report and present your 
results publicly. The suggestions below 
are examples, and many others may be 
constructed with adviser approval: 

• Advanced Hardware Design 
• Computer Communications Networks 
• Control and Robotics 
• Data Communications 

• Microcontroller System and Interface 
Design 

• VLSI Design 
• Advanced Computer Architecture 
• Artificial Intelligence and Expert 

Systems 
• Computer Graphics 
• Digital Image Processing 
• Software Design and Engineering 
• Computer Electronics 

The Bachelor of Science in computer 
engineering is accredited by the 
Accreditation Board for Engineering and 
Technology (ABET). 

Notes to BS Curriculum 
Course descriptions appear in the "Elec
trical Engineering" and other sections of 
the catalog. Please obtain updates of the 
Curriculum and Curriculum Notes prior 
to each registration from your depart
mental advising office. These represent 
official corrections to this catalog. 

1. Writing and Speech across the 
Curriculum 

The Writing Placement Exam is 
required to determine the best way for 
you to get started. If you are placed in 
HU 101, you immediately take this 
course and continue with the following 
sequence each fall and spring semester 
without a break: SS 104, HU 200, TC 
11 0; and you must also be sure to com
plete HU 118 before the senior year. 
Similarly, if placed in HU 103, follow 
with HU 200 (or SS 104), SS 104 (or 
HU 200), TC II 0; and also take HU 118. 
If placed in HU 009, follow with HU 
101, SS 104, HU 200, TC 110; and also 
take HU 118. If placed in HU 008, fol
low with HU 103, HU 200, SS 104, TC 
11 0; and also take HU 118. 

Writing and speech will be integrated 
into your grade in all courses-especially 
Humanities, Social Science, EG 101, EG 
102, EE 192, EE 195, EE 188, EE 189, 
and the Senior Laboratory and Design 
Project courses. The Writing and Speech 
Center, sponsored by the Department of 
Humanities, is prepared to give you extra 
assistance by appointment; participation 
will not affect your grade, unless 
required by your instructor. 
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Curriculum of Study for the Bachelor of Science in 
Computer Engineering 

See Notes 1, 2, 3, 8. 

FRESHMAN YEAR 

Fall Semester Hours/Week 
Course No. Subject Oass Lab Rec. Cr. 
HU 101 Writ.andHum.I(orHUIOW 3 0 0(3) 3 
EG I 0 I Introduction to Engineering 1 3 1 3cd 
CS 200 Prog. Method. ("C" Lang.) 3 0 3c 
MA I 06 Calculus I (Harvard Math) 3 0 1 4c 
CM 10 I Gen. Chern. I 2~ 0 0 2~ 

CM Ill Gen. Chern. Lab. I (Alt Wks) 0 1~ 0 ~ 

SL 101 Freshman Seminar I 0 I 0 
PE lOx Sports and Teams (Optional) 0 I~ 0 0 

16 

SOPHOMORE YEAR 

Fall Semester 
HU 200* Writing & the Humanities II' 3 0 0 3 
EE 101 Elec. Circ. I (de & transients) 3 0 3 
CS 201 * Data Structures ("C" Lang.) 3 0 3c 
MA I 08 Diff. Eqns. & Num. 3 0 0 3c 
PH 108 Elec., Magnetism & Fluids 3 0 1 3 
PH 118 Lab. for PH 108 (Alt. Wks.) 0 1~ 0 ~ 

PE IO~x~ __ S~p~o~rt~s~&~T~e~a=m~s~(~0Lpt~io~n=a~l) ___ 0~~1~~--~0~~0--
15~ 

JUNIOR YEAR 

Fall Semester 
* HU Elective OR SS Elective' 3 0 0 3 
PH 234 Intro. to Modern Physics 2 0 0 2 
EE Ill Electronics I 3 0 3 
CS 205* Assembly & Mach. Lang. 3 0 3 
CS 337* Comp. Architecture & Org. 3 0 0 3d 
EE 188 Comp. Hardware Lab. 2 3 0 3cd 

PE !Ox ___ S~p~o~rt~s~a~nd~T~eam~s~(~O~p_ti~on=a=l)~O~ __ l=~---0~~0--
17 

SENIOR YEAR 

Fall Semester 
* SS Elective' 3 0 0 3 
cs 238 Operating Systems 3 0 0 3cd 
EL 590 Adv. Hardware Design 3 0 0 3cd 

* CompE Cone. Elective II 3 
EE 271 Proj. Planning & Present. I" 0 0 ~ 

EE 195* Elec.LabforEEI11&1124 1 3 0 2cd 

PE IO~x--~S~p~ort~s~a=n~d~T~e=a=m~s~(O~p~t~io=n=al~)~0--~1~~---~0 ___ 0~ 
14~ 

* Asterisked courses and others may sometimes be replaced in a different 
semester so that electives may be more easily scheduled, provided all pre
requisites and co-requisites are fulfilled. 
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Spring Semester Hours/Week 
Course No. Subject Oass Lab Rec. Cr 
SS 104* Contemporary World History' 3 0 0 3 
MA 107 Calculus II (Harvard Math) 3 0 4c 
EG 102 lntro. to Engineering Project 3 1 3cd 
CM 102 Gen. Chern. II 2~ 0 0 2~ 

CM 112 Gen. Chern. Lab. II (Alt Wks) 0 I~ 0 ~ 

PH 107 Mechanics 3 0 3 
CP 101 lntro. to Co-op. Prog. (Optional)! 0 0 0 
PE lOx Sports & Teams (Optional) 0 1~ 0 0 

Spring Semester 
TC I 10 Professional Report Writing I' 3 
EE 102 Electric Circuits II (ac) 3 
EE 192 Soph. EE Lab. (Alt. Wks.) ~ 

MA 109 
cs 336* 
PH 109 
PH 119 
PE lOx 

Multidimensional Calc. 3 
Dig. Logic & State-Mach. Des. 3 
Waves, Optics & Thermo. 3 
Lab for PH 109 (Alt Wks) 0 
Sports and Teams (Optional) 0 

Spring Semester 
* HU Elective' 3 
HU 118 Public Speaking Seminar' 
EE 112 Electronics II 4 
CS 220* Object-Oriented Prog. (C++) 3 
* CompE Cone. Elective I 
EE 189* Comp. Interface/Firmware Lab.! 
PE !Ox Sports and Teams (Optional) 0 

Spring Semester 
* SS Eiective2 3 

* 
MA 222* 
EE 272 

PE lOx 

TECHELEC. 
(CS, EE, Engg, MA, Science) 3 
EE/CS ELEC with Design 
Probab. & Stats. (or MA223) 3 
Proj. Planning & Pres. II" 
Senior Des. Proj. in CompE4 

Sports and Teams (Optional) 0 

Total credits required for graduation: 

0 
0 
I~ 

0 
0 
0 
I~ 

1~ 

0 
I 
0 
0 

I 
0 
0 

16 

3 
3 
lc 
3c 
3cd 
3 
~ 

0 
16~ 

0 0 3 
0 0 
0 0 4cd 
0 3cd 

3 
6 0 3cd 
I~ 0 0 

0 0 

0 0 
0 0 

I~ 0 

17 

3 

3d 
3 
~ 

3cd 
0 

15~ 
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See Notes to Curriculum on following page. The "See Notes" column above 
is keyed to these Notes. Courses marked "c" use computers; "d" include 
design. 



2. The Core Curriculum in the 
Humanities and the Social Sciences 

Please see the catalog section titled 
"University Degree Requirements" for 
further information. You must take one 
humanities elective, two social science 
and one additional elective in either. 

3. Engineering Ethics across the 
Curriculum 

Topics in engineering ethics will be 
included in classes, laboratories, senior 
project and seminars, including such top
ics as social concern, responsibility, safe
ty, environmental impact, legality, total 
quality management (TQM) and other 
topics designed to stimulate professional 
maturity. We also suggest you consider 
humanities or social science electives in 
ethics, including possibly HU 347, Ethics 
& Technology; or HU-346, Ethical 
Theories; SS 138, Techno-logy, Environ
ment and Society; SS 226, Problems of 
American Foreign Policy; or others. 

4. Senior Laboratory and Senior 
Design Projects 

Electrical engineering and computer 
engineering have extensive facilities in 
such areas as CADNLSl, communica
tions, computer interfacing, computer
ized numerical methods/statistics, con
trol/ robotics, electromagnetics/micro
waves, digital signal processing, elec
tronics, image processing, local area net
works (LAN), machinery/power, micro
computers, multimedia, network man
agement, optical electronics, plasmas, 
software design, ultrasonics and wireless 
communication systems. Also at stu
dents' disposal is the Center for 
Advanced Technology in Telecommu
nications (CATT). Appropriate EE- or 
CompE- related senior projects offered 
by other departments are also possible. 
Which laboratories are offered in any 
given year depends on the campus and 
the interests expressed by a sufficient 
number of students. 

Informal and formal written and pub
lic oral presentations will help prepare 
you for professional careers. Planning, 
analysis, design, ethical considerations 
and testing are guided by a staff mem
ber. You will frequent] y work in large 
groups or pairs to develop interaction 
skills essential to good engineering, or 
you may work individually, with adviser 
approval. To ensure that you have time 
to complete your written report and final 
testing in a fully professional manner, 
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your instructor may award the incom
plete (I) grade, extending no more than 
four weeks beyond the last day of final 
exams, if your progress has been good 
and the work is nearly completed; the 
final oral presentation, however, must be 
completed at the regularly scheduled 
time. See Note 4 under Electrical 
Engineering. 

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 
Requirements," which describes the core 
curriculum for all engineering majors, 
including placement procedures in writ
ing, mathematics and programming as 
well as course credits by transfer, 
advanced placement and credit by exam
ination. 

You are also required to have grades 
of at least C- in EE 101, EE 102, CS 
200, CS 201, CS 205, CS 336, and CS 
337 before proceeding to any course for 
which they are prerequisite, and a techni
cal GPA of 2.00 based on all courses 
prefixed EE, CS or EL. As a senior, you 
may elect graduate courses labeled EL 
5xx, but not CS 5xx. You may elect 
other graduate courses, provided you 
have a GPA of at least 2.7, B grades in 
related courses and adviser permission. 
If you arc chosen to be a senior honors 
or a BS/MS honors student, you may 
speak with your departmental adviser to 
consider modifying senior requirements 
for outstanding educational reasons. 

The number and distribution of credits 
required for graduation that are in effect 
when you enter Polytechnic generally 
remain in effect for eight calendar years 
(or proportionately less for transfer stu
dents), provided you remain in good 
standing. As the curriculum is modified, 
the department will make every effort not 
to increase the number of required credits. 

6. Good Standing, Probation and 
Disqualification 

A university degree represents mature 
growth toward responsibility and profes
sional achievement. Study and depth of 
understanding well beyond the require
ments at many high schools prepare you 
for an engineering environment after 
graduation. This environment encom
passes, on the one hand, mutual coopera
tion among fellow professionals, and on 
the other hand, an expectation that you 

will contribute your share to each pro
ject-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 rea
soning ability to select from a host of 
reference materials 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 least 
2.00; fail no courses; earn at least C- in 
each of the four courses specified above; 
fulfill all course pre-/co-requisites; and 
remove any incomplete (I) grades within 
30 days of the last day of final exams. In 
any courses that your adviser permits 
you to repeat more than once, a grade of 
C must be earned. If you are facing diffi
culties, whether educational or personal, 
please consult your instructor or a 
departmental adviser at the earliest pos
sible time. We will try to help you. 

If you do not meet these conditions, 
you are on departmental probation. 
Students on probation must register dur
ing regular registration, not advance regis
tration. Probation conditions may require 
you to repeat courses (including courses 
in which you received transfer credit and 
courses in which you received a grade of 
C or less at Polytechnic); specify your 
credit load and permissible withdrawals; 
or take other remedial programs. (If you 
take HU 008 or HU 103, and have diffi
culty learning English as a second lan
guage, you are permitted to fail each 
course once without being placed on pro
bation. This will only apply if you pro
vide written evidence from your instruc
tor that you have attended class and any 
required tutoring, submitted and corrected 
your assignments conscientiously in time
ly fashion and taken all exams.) 

If you do not meet Departmental 
Probation requirements, fail twice to 
earn the required grade in any one course 
or do not conform to the University 
Student Code of Practice, you are subject 
to being disqualified from working 
toward the BSCompE or taking any fur
ther EE courses. The action taken 
depends on your particular case. If you 
are disqualified, you may appeal in writ
ing. You may apply for readmission after 
two terms (fall, spring or summer) have 
passed if you show evidence of im
proved chance of success. 
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Exceptions may occasionally be 
made, in writing, by a departmental 
adviser. 

7. Dual Undergraduate Degrees and 
Dual Majors 

Dual Degree: You may earn two 
undergraduate degrees, one the BS in 
computer engineering and one a degree 
in a field not closely allied-such as 
mechanical engineering, environmental 
engineering, the humanities, social sci
ences, physics, mathematics or others
by attending at least one additional year 
and by satisfying the requirements of 
both degrees. If you wish the second 
degree to be in electrical engineering or 
computer science, you should consider a 
master's degree such as the MS in electri
cal engineering (be sure to take EE 105, 
EE I 06, EE 140, EE 160 for the BS in 
computer engineering) or the MS in com
puter science (consult with Department 
of Computer and Information Science). 

Dual Major: You may earn, with 
departmental permission, a single under
graduate degree in closely related sub
jects, which will require about half a 
year to a year of extra courses. Example: 
BS in EE and CompE (15 additional 
credits); BS in EE and CS. 

8. Advanced Technical Courses: 
A Computer Engineering Concentr

ation is required, including a Senior 
Design Project and two additional cours
es chosen in consultation with your 
adviser, to develop an area of depth and 
specialization. Some possible areas are 
suggested under "Concentration for the 
BS in Computer Engineering" below, 
but others may be constructed (with per
mission of the department adviser). 
Courses may sometimes be reordered to 
allow for flexible scheduling on your 
part or on the part of the department. All 
such adjustments require that prerequi
sites be met. 

CONCENTRATIONS FOR THE 
BS IN COMPUTER 
ENGINEERING 
Suggested concentrations suitable for the 
BS in computer engineering, provided 
prerequisites and sufficient student 
enrollment are met: 

* Advanced Computer Architecture: 
Intended for those who wish to special
ize in the design and development of 
computers and computer systems. 
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Includes courses in computer architec
ture, input output systems, switching and 
automata, parallel processing, operating 
systems and projects. 

VLSI Design: Intended for those who 
wish to specialize in the design and 
development of integrated circuits. 
Includes courses in advanced digital 
electronics, semiconductor technology, 
solid-state circuits, VLSI systems, archi
tecture design and projects. 

Microcontroller Systems and 
Interfaces: Intended for those who wish 
to specialize in the design and develoment 
of embedded systems. Includes courses in 
advanced digital electronics, computer 
architecture, switching and automata, 
electronics laboratory and projects. 

* Controls and Robotics: 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 principles, 
control system design, system theory and 
feedback control, robotics, robotics/con
trol lab and projects. 

* Data Communications: Intended for 
those who wish to specialize in the 
design and development of components 
and systems for data communications 
and networks. Includes courses in sig
nals; systems and transforms; principles 
of analog and digital communication 
systems; signal processing; principles of 
communication networks; information 
privacy and security; digital and data 
communications; wireless communica
tions lab; and projects. 

Computer Graphics: Intended for those 
who wish to specialize in the design and 
development of components and systems 
for computer generated graphics. 
Includes courses in advanced algorithms, 
computer architecture, interactive com
puter graphic and projects. 

* Electrical Engineering: Intended 
ONLY for those who wish to eventually 
pursue graduate studies toward an MSEE 
degree. Includes courses in signal sys
tems and transforms, principles of analog 
and digital communication systems, elec
tromagnetic waves and projects. 

* Artificial Intelligence and Expert 
Systems: Intended for those who wish 

to specialize in the design and develop
ment of artificial intelligence systems. 
Includes courses in artificial intelli
gence, pattern recognition, expert sys
tems/knowledge engineering, computer 
vision, neural networks, design and 
analysis of algorithms and projects. 

*All suggested concentrations are 
available at the Brooklyn campus pro
vided there is sufficient student enroll
ment in specific courses. Only those 
concentrations marked with an asterisk 
are available at Farmingdale campus 
as well as Brooklyn. 

COMPUTER-AIDED DESIGN 
In the classroom, design methodologies 
are discussed. Sometimes a device is 
built in the laboratory for testing, but 
more often the engineer makes a mathe
matical 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 are available to 
students for transistor circuit design, com
munication filter and network design, 
power system load flow, logic- circuit 
testing and simulation, integrated-circuit 
chip layout, control-system design, image 
processing, optimal expansion of power 
systems, microwave element design, 
printed-circuit-board layout, and others as 
needed for courses or project. 

PART-TIME 
UNDERGRADUATE PROGRAM 
Some of the courses required in the 
undergraduate electrical engineering pro
gram can be completed in the evening by 
attending classes Monday through 
Thursday from 6:00 PM to 10:40 PM., 
on a part-time basis. Such undergraduate 
evening courses are offered at both 
Brooklyn and Farmingdale, but part-time 
students will have to take most of their 
courses during the day to complete the 
degree. 

Full-time and part-time students are 
subject to the same academic standards. 
Transfer between full-time and part-time 
status is possible at any time. 

TRANSFER STUDENTS 
Transfer credits for courses taken at 
other schools are based on evaluation of 
content and level. Students completing 
the same program, but in different years, 



may receive different amounts of trans
fer credits. Consult an electrical engi
neering undergraduate adviser for cur
rent information. 

Transfer students must arrive and pre
sent their records for evaluation at least 
one week before the regular registration 
period of their first semester at 
Polytechnic. Transfer credits are award
ed only for grades of C or higher. 

Qualified students from two-year 
pre-engineering programs, such as those 
at liberal arts and community colleges, 
may fulfill the requirements for the BS 
in electrical engineering in two addition
al years. Since pre-engineering programs 
vary, a prescribed program is not possi
ble; consequently, students should con
sult with a Polytechnic undergraduate 
adviser at the beginning of their pre
engineering program. 

Graduates of technology programs 
may be able to fulfill the requirements 
for the BS in computer engineering in 
two to three and a half years, depending 
on the scope and level of their previous 
education. Consult with an undergradu
ate adviser for details. 

THEBS/MSACCELERATED 
HONORS PROGRAM 
The BS/MS Accelerated Honors 
Program leads to the simultaneous 
awarding of a bachelor's and master's 
degree. Depending on the student's 
preparation and objective, the two 
degrees may be completed in as few as 
four years of study. Each program is 
individually designed in cooperation 
with the departmental BS/MS Accel
erated Honors Program adviser to allow 
varied transfer and AP credits, co-op 
program participation, professional sum
mer jobs and other goals consistent with 
the Honors Program. 

Possible BS/MS combinations 
include BS in electrical engineering plus 
MS in electrical engineering, MS in elec
trophysics, MS in systems engineering, 
MS in telecommunications networks or 
MS in computer science. Also see the 
section in "Electrical Engineering." 

Incoming freshmen who have superi
or admissions qualifications are invited 
to participate in the Accelerated Honors 
Program. Later admission may be con
sidered after the student completes one 
year at Polytechnic. Students must com
plete 16 to 20 credits each semester, 
maintain a 3.5 overall and technical 
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average, particularly in key courses, and 
display a record free of course repeti
tions and withdrawals. 

The required courses for the two 
degrees include all courses required for 
the individual BS and MS degrees, 
except for the senior projects, and all 
curriculum footnotes apply. Required 
credits are the sum of the credits for the 
two degrees minus the senior project 
credits. Nine credits of Master's Thesis 
are required (6 if the master's in comput
er science is elected). 

Acceleration may be achieved through 
summer course work, extra course loads, 
careful course sequencing or credit by 
examination. Students may also achieve 
acceleration through advanced placement 
credit in such courses as MA 106/107, 
(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 of 4 or 5; the lan
guage C is required for full AP credit). 

SENIOR HONOR STUDENTS 
A full-time student whose performance 
during the first three years is outstanding 
will be named as a Senior Honor Student 
and is permitted to replace some of the 
required senior technical courses with 
other courses, usually more advanced, 
which are directed toward the student's 
professional goals. 

GUIDANCE FORBS IN 
COMPUTER ENGINEERING 
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 will be 
glad to advise on courses and program 
adjustments resulting from academic 
needs or personal problems. 

The Office of Special Services spon
sors a peer tutoring program. The 
Learning Center provides drop-in tutor
ing in mathematics and physics. 
Personalized career counseling is avail
able at no charge. 

The Freshman Seminar, SL 101, 
introduces you to Polytechnic and its 
curricula. Many courses provide extra 
hours or special programs on a regular 
basis. These include English for foreign 
and other students needing additional 
help, HU 008, HU 009, HU 103, HU 
118, MA 105, MA 106, 107, EG 101, 

102, PH 107, 108, 109, EE 101, 102, and 
CS 200. You are urged to join the stu
dent branch of the Institute for Electrical 
and Electronics Engineering (IEEE) and 
to use their lab. Many ethnic clubs help 
students adjust to our electrical engineer
ing program. 

INFORMATION 
Undergraduate advising handouts, avail
able to all students, contain further 
details on honors, probation, approved 
electives, projects, elective 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 
undergraduate office of the Department 
of Electrical Engineering, and Depart
ment of Computer and Information 
Sciences on the Brooklyn and the 
Farmingdale campuses. All students are 
responsible for keeping informed. 

UNDERGRADUATE 
COURSES 

Students are requested to consult depart
mental handouts and the Schedule of 
Classes for changes of courses, course 
content, and prerequisites in effect after 
the publication of this catalog. 

General prerequisites: students may 
not register for any junior- or 
senior-level courses until all freshman 
and most sophomore requirements are 
completed. Knowledge of computer pro
gramming at the level of CS 200 is 
assumed in all EE courses. In the listing 
of course credits and hours, the symbol 
"c" indicates significant computer usage, 
and "d" signifies design. 

GRADUATE 
PROGRAMS 

For information about the MS degree 
program in Computer Engineering, con
tact Dr. Ramesh Karri at 718/260-3595 
or e-mail ramesh@poly.edu or contact 
the Department of Electrical Engineering 
at 718/260-3056. 
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ELECTRICAL ENGINEERING PROGRAM 

The m1sswn of the Electrical 
Engineering Program is to provide a 
well-rounded education in fundamental 
areas of the profession, with sufficient 
depth to allow graduates to pursue a 
career in practice or to continue with 
graduate work at a leading institution. To 
achieve this goal, the department keeps 
abreast of changes in technology by 
combining older disciplines-such as 
electromagnetics, electronics, communi
cations, control, computer-aided design 
and computer programming-with 
newer areas-such as wireless commu
nications, microwave engineering, imag
ing processing and VLSI (very large
scale integrated) circuit design. 

Four years of courses and laboratories 
lead to the design project in the senior 
year. But arriving at this stage includes 
many steps. 

A strong design faculty has been 
developed through sponsored research 
programs, such as the Center for 
Advanced Technology in Telecommun
ications (CATT), a World Wide Web 
lab, Polytechnic Institute for 
Development and Enterprise (PRIDE), 
the Institute of Imaging Sciences (liS) 
and many small-group sponsored
research projects. 
• A careful three-semester advising pro

gram leads students into challenging 
areas, with suitable prerequisite 
preparation. Some 50 electives are 
available to undergraduates to provide 
depth and specialization, often in 
commercially viable areas such as 
local area networks and the Internet 

• Because much design is computer 
facilitated, the department includes 
Computer-Aided Design (CAD) pro
grams in many undergraduate courses 
to emphasize possibilities for large
scale design, corrections for non-lin
earities, trade-offs, real-time simula
tions and many others. 

• In seeking design projects, students 
must consult with faculty to develop 
topics in detail. Current topics 
include: 

-Fuzzy Control of DC Servo Moto 
-Vibration Isolation Platform with 

Piezzo Interface 
-Speech Data Compression Using 

DSP Card 
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-Client/Server Fax 
Communication 

-Auto- and Cross-Correlation of 
PN Codes 

-Conversion of Wheelchair from 
Tethered to Wireless Control 

-Microstrip Antenna 
• Design is first introduced in the fresh

man engineering program and projects 
include design of an underwater 
retriever, thermal isolator and physical 
design using mathematical models. 

The Electrical Engineering Program 
keeps abreast of market changes through 
the Visiting Committee (representing 
outside industries); hiring of industry 
professors and adjuncts; frequent con
tacts with alumni; encouraging faculty to 
work in industry part-time or while on 
sabbatical; and review of professional 
journals. Where possible, classroom 
work challenges students to apply their 
knowledge to current design situations. 
Also, interdepartmental projects in pho
tonics (with physics), in electric vehicles 
(with mechanical engineering) and in 
smart materials (with metallurgy) permit 
the student to apply broad technical 
knowledge to practical problems. 

Industry's present need for the system 
approach in engineering is also reflected 
in the curriculum by senior projects such 
as control and robotics, advanced hard
ware design, imaging, wireless commu
nications, power electronics and areas 
mentioned above. The economic aspects 
of engineering are addressed by allowing 
undergraduates to choose electives, such 
as macro/micro economics, organiza
tional behavior and management 
process. Cost evaluation is required in 
the design projects for Introduction to 
Engineering Design. Senior projects 
emphasize time management and plan
ning. For exceptional undergraduate stu
dents, opportunity for advanced study is 
offered in two programs: one is the 
BS/MS Honors Program, which requires 
the student to work on a research project 
equivalent to 6 or 9 credit hours; the 
other, in effect during the summer 
months, allows undergraduates to work 
on research projects with graduate stu
dents and their advisors. Twelve-month 
co-op programs and dual majors are 

encouraged. 
Mathematics is coherently developed 

using analytic, digital (Maple) and 
graphical procedures, and applied to all 
later courses. Physics and chemistry pro
vide breadth and depth in mechanics, 
electronmagnetics, waves and thermody
namics. For breadth, modem physics is 
required. Almost all these basics are 
applied to courses taken through the 
senior year. 

The engineering disciplines are devel
oped in two-course sequences to allow 
time for the basic theory (such as 
Laplace) to be applied to control design. 
This two-course-sequence viewpoint 
covers software, circuit design, electron
ics, control, electromagnetics, hardware 
and communications. 

THE ELECTRICAL 
ENGINEERING 
PROFESSION 

Electrical engineering is a rapidly grow
ing profession that has evolved from its 
early beginnings in electric power gener
ation and distribution through the devel
opment of telecommunications, radio, 
television, control, materials, computers 
and health care. Because of the advances 
electrical engineers have brought about 
in power distribution, computers and 
communications, the world is a far dif
ferent place than it was a mere 100 years 
ago. Their inventions have made the 
world a smaller, safer place. Reporting 
and images from distant places make 
world events part of our daily life. 

While undergraduate and graduate 
students in electrical engineering con
centrate on these areas, graduates even
tually apply their training to such diver
sified fields as electronic design bioengi
neering, city planning, astronautics, 
radio astronomy, system engineering, 
image processing, telemetering, World 
Wide Web, computer design, manage
ment and patent law. As students mature 
and realize their abilities, their profes
sional lives may center on engineering, 
government, sales or education. 

The electrical engineering faculty at 
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Curriculum of Study for the Bachelor of Science in 
Electrical Engineering 

(for Freshman entering Summer 1996 or later) 

FRESHMAN YEAR 

Fall Semester 
Course No. 

HU 101 

cs 200 

EG 

MA 

101 

106 

Subject Oa'>S 

Writ. and Hum. I (or HU lOW 3 

Progr. Method. (CLang.) 3 

Introduction to Engineering I 

Calculus I 3 

CM I 0 I Gen. Chemistry I 2%' 

CM Ill Gen. Chern. Lab. I (Alt. Wks.) 0 

SL I 0 I Freshman Seminar 1 

P:...E=-_l:..:O~x ~orts and Teams (Optional) 0 

SOPHOMORE YEAR 

Fall Semester 
HU 200* Writing & the Humanities II' 3 

EE 101 Elec. Circ. I (de & transients) 3 

CS 201 * Data Structures (CLang.) 3 

MA 108 Diff. Eqns. & Numerical Meth.3 
PH 108 Elec., Magnetism & Fluids 3 

PH 118 Lab. for PH 108 (Alt. Wks.) 0 

~O_x __ Sports & Teams (Optional) 0 

JUNIOR YEAR 

Fall Semester 

Hours/Week 

Lab Rec. Cr. 
0 0(3) 3 

0 I 3c 

3 3cd 

0 1 4c 

0 0 2%' 
1 y, 0 %' 

0 0 
!Yo 0 0 

16 

0 0 3 
0 3 
0 3c 

0 0 3c 

0 1 3 
!Yo 0 Yo 
!Yo 0 0 

15%' 

* HU Elective OR SS Elective' 3 0 0 3 

PH 234 Intro. to Modem Physics 2 0 0 2 

EE I I I Electronics I 3 0 3 

EE I 05 Signals, Sys. & Transforms 3 0 3c 

CS 337* Computer Architecture & Org. 3 0 0 3d 

EE 188 Computer Hardware Lab. 2 3 0 3cd 

:...PE=-_I:..:O:~x~_S~p~o~rt=s~a~ndTeams~(O:...p~t~io~n=a21)_0:...__1~Yo~_O:...__O __ 

SENIOR YEAR 

Fall Semester 
* 
MA 223* 

EE 140* 

SS Elective' 

Introduction to Probability 

Communication Systems 

EE/CS Elective 

EE 261 EE Proj. Planning & Pres. I" 

Senior Lab in EE" 

3 
3 
3 

PE _ ____!Q)(___~rts and Teams (Optional) 0 

17 

0 0 3 
0 0 3 
0 0 3 

3c 

0 0 Yo 
3d 

!Yo 0 0 

15%' 

* Asterisked courses and others may sometimes be placed in a different semes
ter so that elective courses and sequences may be more easily scheduled, pro
vided prerequisites are met. 
See Notes to Curriculum below, keved to superscripts. Courses marked "c" 
use computers; "d" include design. 

Spring Semester Hours/Week 

Course No. Subject Oa~s Lab Rec. Cr. 

SS 104* Contemporary World Hist.' 3 0 0 3 
PH I 07 Mechanics 3 0 3 
EG 102 Intro. Engineering Project 1 3 3cd 

MA 107 Calculus II (Harvard Math) 3 0 4c 

CM I 02 Gen. Chemistry II 2%' 0 0 2%' 

CM 112 Gen. Chern. Lab. II (Alt. Wks.)O 1%' 0 Yo 
CP 101 Intro. to Co-op. Prog. (Optional)! 0 0 0 

PE !Ox Sports & Teams (Optional) 0 1%' 0 0 
16 

Spring Semester 
TC II 0 Professional Report Writing I' 3 0 0 3 

EE 102 Electric Circuits II (ac) 3 0 1 3 

MA 109 Multidimensional Calc.(Maple) 3 0 0 3c 

CS 336* Dig. Logic & St.-Mach, Dsgn. 3 0 3cd 

PH 109 Waves, Optics & Thermody. 3 0 1 3 

PH 119 Lab. for PH 109 (Alt. Wks.) 0 1%' 0 Yo 
EE 192 Sophomore EE Lab. (Alt. Wks.)%' !Yo 0 lc 

PE IOx~_~S~p~o~rt~s~an~d~T~ea=m~s:...(~O~p:..:t:..:io~n=al~)~O:..._~l~Yo __ O:..._~O~ 

Spring Semester 
* HU Elective' 3 
HU 118 Public Speaking Seminar' 1 

EE 112 Electronics II 4 

EE I 06* Feedback Systems 3 

EE 160* Electromag. Lines & Waves 3 

EE 195* Electronics Lab. for EEl!! & 112 1 

PE _10~x __ Sports and Teams (Optional) 0 

Spring Semester 
* SS Elective' 

* 
* 
* 

EE Elective 

EE/CS Elective with Design 
Elective in Machinery, EMT, 

3 

16%' 

0 0 3 
0 0 
0 0 4cd 

0 0 3cd 

0 0 3 
3 0 2cd 

1%' 0 0 

0 0 

16 

3 
3 
3d 

Materials, or Optics 3 
EE 262 EE Proj. Planning & Pres. II" 0 0 Yo 

Senior Design Project in EE" 3cd 

PE IOx:...__~Srpo~rt~s:...a=n~d~T~e=a~m=s~(~O~p~ti~on~a=IL)~O-~l%'~.-~0:..._~0 __ 
15Yo 

Total credits required for graduation: 128 
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Polytechnic covers a wide range of 
fields. Principal areas of teaching and 
research are microelectronic devices and 
systems; computer engineering and com
puter science; telecommunications; 
speech and image processing; electro
optics and electroacoustics; microwave 
engineering; personal communications; 
power systems and energy conversion; 
plasma science and engineering; and sys
tem and control engineering. 

UNDERGRADUATE 
PROGRAMS 

The program for the degree Bachelor of 
Science in electrical engineering gives 
students broad-based preparation for a 
career in electrical engineering in any of 
its specialization and readies them for 
immediate employment in industry, 
business and government, or for further 
graduate education. The program (both 
campuses) is accredited by the 
Accreditation Board for Engineering and 
Technology (ABET). 

Notes to above BSEE 
Curriculum 

Please obtain updates of the Curriculum 
and Curriculum Notes prior to each reg
istration, from your departmental advis
ing office. These represent official cor
rections to this catalog. 

1. Writing and Speech across the 
Curriculum 

The Writing Placement Exam is required 
to determine the best way for you to get 
started. 

If you are placed in HU 101, you 
immediately take this course, and contin
ue with the following sequence each fall 
and spring semester without a break: SS 
I 04, HU 200, TC II 0; and you must also 
be sure to complete HU 118 before the 
senior year. Similarly, if placed in 
HUI03, follow with HU 200 (or SS 104), 
SS 1 04 (or HU 200), TC 11 0; and also 
take HU 118. If placed in HU 009, follow 
with HU 101, SS 104, HU 200, TC 110; 
and also take HU 118. If placed in HU 
008, follow with HU 103, HU 200, SS 
I 04, TC 11 0; and also take HU 118. 

Writing and speech will be integrated 
into your grade in all courses--especial-
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ly in humanities, social science, EG 101, 
EG 102, EE 192, EE 195, EE 188, and 
the senior laboratory and design project 
courses. The Writing and Speech Center, 
sponsored by the Department of 
Humanities, is prepared to give you extra 
assistance by appointment; participation 
will not affect your grade, unless 
required by your instructor. 

2. The Core Curriculum in the 
Humanities and the Social Sciences 

Please see catalog section "University 
Degree Requirements" for further infor
mation. 

You must take one humanities elec
tive, two social science and one addition
al elective in either. 

3. Engineering Ethics across the 
Curriculum 

Topics in engineering ethics will be 
included in classes, laboratories, senior 
project, and seminars-including such 
topics as social concern, responsibility, 
safety, environmental impact, legality, 
total quality management (TQM), and 
other topics designed to stimulate pro
fessional maturity. We also suggest you 
consider humanities or social science 
electives in ethics, including possibly 
HU 347, Ethics & Technology; or HU 
346, Ethical Theories; SS 138, Techno
logy, Environment, and Society; SS 
226, Problems of American Foreign 
Policy; or others. 

4. Senior Laboratory and Senior 
Design Projects 

The Electrical Engineering and 
Computer Engineering Programs have 
extensive facilities in such areas as 
CADNLSI, communications, computer 
interfacing, computerized numerical 
methods/statistics, controVrobotics, elec
tromagnetics /micro-waves, digital sig
nal processing, electronics, image pro
cessing, local area networks, machin
ery/power, microcomputers, multimedia, 
network management, optical electron
ics, plasmas, software design, ultrasonics 
and wireless communication systems. 
The Center for Advanced Technology in 
Telecommunications (CATT) and the 
Center for Applied Large-Scale 
Computing (CALC) are also available 
for students' uses. Appropriate EE- or 
CompE-related senior projects offered 
by other departments are also possible. 

Which laboratories are offered in any 
given year depends on the campus and 
the interests expressed by a sufficient 
number of students. 

Informal and formal written and public 
oral presentations will help prepare you 
for professional careers. Planning, analy
sis, design, ethical considerations and 
testing are guided by a staff member. You 
will frequently work in large groups or 
pairs to develop interaction skills essential 
to good engineering, or you may work 
individually, with adviser approval. To 
ensure that you have time to complete 
your written report and final testing in a 
fully professional manner, your instructor 
may award the incomplete (I) grade, 
extending no more than four weeks 
beyond the last day of final exams, if your 
progress has been good and the work is 
nearly completed; the final oral presenta
tion, however, must be completed at the 
regularly scheduled time. 

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 
Requirements," which describes the core 
curriculum for all engineering majors
including placement procedures in writ
ing, mathematics, and programming; 
course credits by transfer and advanced 
placement; and credit by examination. 

You are also required to have grades 
of at least C- in EE 101, EE 102, CS 200 
and CS 336 before proceeding to any 
course for which they are prerequisites, 
and a technical GPA of 2.00 based on all 
courses prefixed EE, CS or EL. As a 
senior, you may elect graduate courses 
labeled EL5xx, but not CS5xx. You may 
elect other graduate courses, provided 
you have a GPA of at least 2.7, B grades 
in related courses and adviser permission. 
If you are chosen to be a senior honors or 
a BS/MS honors student, you may speak 
with your departmental adviser to consid
er modifying senior requirements for out
standing educational reasons. 

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 transfer 
students), provided you remain in good 
standing. As the curriculum is modified, 
the department will make every effort 
not to increase the number of required 
credits. 



6. Good Standing, Probation and 
Disqualification 

A university degree represents mature 
growth toward responsibility and profes
sional achievement. Study and depth of 
understanding well beyond the require
ments at many high schools prepare you 
for an engineering environment after 
graduation. This environment encom
passes, on the one hand, mutual coopera
tion among fellow professional; and on 
the other hand, an expectation that you 
will contribute your share to each pro
ject-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 rea
soning ability to select from a host of 
reference materials 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 techni
cal GPA and a University GP A of at least 
2.00; fail no courses; earn at least C- in 
each of the four courses specified above; 
fulfill all course pre-/co-requisites; and 
remove any incomplete (I) grades within 
30 days of the last day of final exams. In 
any courses that your adviser permits you 
to repeat more than once, a grade of C 
must be earned. If you are facing difficul
ties, whether educational or personal, 
please consult your instructor or a depart
mental adviser at the earliest possible 
time. We will try to help you. 

If you do not meet these conditions, 
you are on departmental probation. 
Students on probation must register dur
ing regular registration, not advance regis
tration. Probation conditions may require 
you to repeat courses (including courses 
in which you received transfer credit and 
courses in which you received a grade of 
C or less at Polytechnic); specify your 
credit load and permissible withdrawals; 
or take other remedial programs. (If you 
take HU 008 or HU 103, and have diffi
culty learning English as a second lan
guage, you are permitted to fail each 
course once without being placed on pro
bation. This will only apply if you pro
vide written evidence from your instruc
tor that you have attended class and any 
required tutoring, submitted and corrected 
your assignments conscientiously in time
ly fashion and taken all exams.) 

If you do not meet departmental pro
bation requirements, fail twice to earn 
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the required grade in any one course or 
do not conform to the University Student 
Code of Practice, you are 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 disquali
fied, you may appeal in writing. You 
may apply for readmission 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. 

7. Dual Undergraduate Degrees and 
Dual Majors 

Dual Degree: You may earn two under
graduate degrees, one the BS in electri
cal engineering and one a degree in a 
field not closely allied-such as mechan
ical engineering, environmental engi
neering, the humanities, social sciences, 
physics or mathematics-by attending at 
least one additional year and satisfying 
the requirements of both degrees. If you 
wish the second degree to be in comput
er engineering or computer science, you 
may consider a master's degree such as 
the MS in electrical engineering (with 
electives in ELICS/MA selected to 
emphasize your interests) or the MS in 
computer science. 

Dual Major: you may earn, with 
departmental permission, a single under
graduate degree in closely related sub
jects, which will require about half a 
year to a year of extra courses. Example: 
BS in EE and CompE ( 15 additional 
credits); BS in EE and CS. 

8. Advanced Technical Courses 

With adviser approval, students having a 
coherent serious educational plan may 
sometimes take an advanced technical 
elective in place of EE 140, EE 180 or 
CS 337. In Brooklyn, courses may be 
delayed to allow a technical elective to 
be taken in senior semester one. EE 180 
will be offered in senior semester two, 
and one of the EE/CS technical electives 
will be moved to senior semester one. 
All such adjustments require that prereq
uisites be met. 

Examples of recent senior design pro
jects that have challenged our students 
include: 

• Multimedia System Design 
• Modes of a Laser with Interactive 

Frequency Doubler 
• Propagation of UHF Signals in Cities 
• Neural- Type Optimization 
• Pseudo-Random Coding for Wireless 

Propagation 
• Continuous Phase-Modulation 

Digital Signaling 
• Compact, Low-Field, High-Harmonic 

Gyrotron 
• Pulsed Hollow-Cathode Lasers 
• Flashover in Crossed Electric and 

Magnetic Fields 
• Small-Scale Model ofCoilgun 
• Power Electronics 
• Picosecond Optoelectronics for 

Ultrashort Pulses 
• Numerical Methods for Optical 

Microscopy 
• Morphological Analysis and Coding 

of/mages 
• Radar and Sonar Signal Processing 
• Telecommunication Management 

Workstation 
• Expert System for Computer Music 
• Hardware Design of a DSP 

Processor 
• Digital Simulation of an Analog 

System 
• Computer-Aided Instruction for 

Digital Signal Processing 
• Local Area Networks (LAN) 
• The Processing of Images from 

Incomplete Data 
• Wireless Information Networks 

COMPUTER-AIDED DESIGN 
In the classroom, design principles are 
discussed. Sometimes a device is built in 
the laboratory for testing, but more often 
the engineer makes a mathematical sim
ulation 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 transistor circuit 
design; communication filter and net
work design; power system load flow; 
logic-circuit 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 projects. 
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PART-TIME 
UNDERGRADUATE 
PROGRAM 
Some of the courses required in the 
undergraduate electrical engineering pro
gram can be completed in the evening by 
attending classes Monday through 
Thursday from 6:00PM to 10:40 PM, on 
a part-time basis. Such undergraduate 
evening courses are offered at both 
Brooklyn and Farmingdale, but part-time 
students will have to take most of their 
courses during the day to complete the 
degree. 

Full-time and part-time students are 
subject to the same academic standards. 
Transfer between full-time and part-time 
status is possible at any time. 

TRANSFER STUDENTS 
Transfer credits for courses taken at 
other schools are based on evaluation of 
content and level. Students completing 
the same program, but· in different years, 
may receive different amounts of trans
fer credits. Consult an electrical engi
neering undergraduate adviser for cur
rent information. 

Transfer students must arrive and pre
sent their records for evaluation at least 
one week before the regular registration 
period of their first semester at 
Polytechnic. Transfer credits are award
ed only for grades of C or higher. 

Qualified students from two-year 
pre-engineering programs, such as those 
at liberal arts and community colleges, 
may fulfill the requirements for the BS 
in electrical engineering in two addition
al years. Since pre-engineering programs 
vary, a prescribed program is not possi
ble; consequently, students should con
sult with a Polytechnic undergraduate 
adviser at the beginning of their pre
engineering program. 

Graduates of technology programs 
may be able to fulfill the requirements 
for the BS in electrical engineering in 
two to three and a half years, depending 
on the scope and level of their previous 
education. Consult with an undergradu
ate adviser for details. 
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THE BS/MS ACCELERATED 
HONORS PROGRAM 
The BS/MS Accelerated Honors 
Program leads to the simultaneous 
awarding of a bachelor's and master's 
degree. Depending on the student's 
preparation and objective, the two 
degrees may be completed in as few as 
four years of study. Each program is 
individually designed in cooperation 
with the departmental BS/MS 
Accelerated Honors Program adviser to 
allow varied transfer and AP credits, co
op program participation, professional 
summer jobs and other goals consistent 
with the Honors program. 

Possible BS/MS combinations 
include BS in electrical engineering plus 
MS in electrical engineering, MS in elec
trophysics, MS in systems engineering, 
MS in telecommunications networks or 
MS in computer science. Also see the 
section in "Computer Engineering." 

Incoming freshmen who have superi
or admissions qualifications are invited 
to participate in the Accelerated Honors 
Program. Later admission may be con
sidered after the student completes one 
year at Polytechnic. Students must com
plete 16 to 20 credits each semester, 
maintain a 3.5 overall and technical 
average, particularly in key courses, and 
display a record free of course repeti
tions and withdrawals. 

The required courses for the two 
degrees include all courses required for 
the individual BS and MS degrees, 
except for the senior projects, and all 
curriculum footnotes apply. Required 
credits are the sum of the credits for the 
two degrees minus the senior project 
credits. Nine credits of Master's Thesis 
are required ( 6 if the master's in comput
er science is elected). 

Acceleration may be achieved 
through summer course work, extra 
course loads, careful course sequencing 
or credit by examination. Students may 
also achieve acceleration through 
advanced placement credit in such cours
es as MA 106/107, (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 of 4 
or 5; the language C is required for full 
AP credit). 

SENIOR HONOR STUDENTS 
A full-time student whose performance 
during the first three years is outstanding 
will be named as a senior honor student 
and is permitted to replace some of the 
required senior technical courses with 
other courses, usually more advanced, 
which are directed toward the student's 
professional goals. 

GUIDANCE FORBS IN 
ELECTRICAL ENGINEERING 
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. 
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
sors a peer tutoring program. The 
Learning Center provides drop-in tutor
ing in mathematics and physics. 
Personalized career counseling is avail
able at no charge. 

The Freshman Seminar, SL 10 I, 
introduces you to Polytechnic and its 
curricula. Many courses provide extra 
hours or special programs on a regular 
basis. These include English for foreign 
and other students needing additional 
help: HU 008, HU 009, HU 103, HU 
118; MA 105, MA 106, MA 107; EG 
101, EG 102; PH 107, PH 108, PH 109; 
EE I 01, EE 1 02; and CS 200. You are 
urged to join the student branch of the 
Institute for Electrical and Electronics 
Engineering (IEEE) and to use their lab. 
Many ethnic clubs help students adjust 
to our electrical engineering program. 

INFORMATION 
Undergraduate advising handouts, avail
able to all students, contain further 
details on honors, probation, approved 
electives, projects, elective 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 
depatment of Electrical Engineering and 
Department of Computer and Inform
ation Science in Brooklyn and 
Farmingdale. All students are responsi
ble for keeping informed. 



GRADUATE 
PROGRAMS 

The Department of Electrical 
Engineering offers graduate programs 
leading to the degrees of master of sci
ence and doctor of philosophy in the 
areas listed in the table at the beginning 
of this section. The programs leading to 
degrees in electrical engineering are 
described in the following paragraphs. 
Other sections of this catalog describe 
the programs in electrophysics, system 
engineering and telecommunications 
networks. 

The requirements for graduate 
degrees in electrical engineering are 
quite general. Each student may follow a 
program in any one of a variety of fields, 
including those described in the follow
ing paragraphs. For up-to-date informa
tion, please refer to the EE Department 
Graduate Student Manual, which is 
revised annually and is available from 
the EE Graduate Office. 

Outstanding students should apply for 
financial aid in the form of research fel
lowships, teaching fellowships, or partial 
tuition remission. 

Telecommunications and Net
working - Telecommunications and 
networking deals with various communi
cations systems, such as telephone, tele
vision, radio transmission, radar, space 
communications, facsimile and image 
transmission, and networks such as data 
networks, local area networks and the 
Internet. The range of our interests 
include the design of components, such 
as ATM switches and receivers, the 
design of systems and networks, perfor
mance, analysis, modeling and protocols. 

Signal Processing - Signal process
ing deals with the generic problem of 
extracting 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, channels and receiving 
systems as well as task-oriented signal 
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-traffic 
control systems, health-care delivery 
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systems, and systems to monitor and 
control pollution of the environment. 
Control engineers are concerned with all 
aspects of automatic regulation of sys
tem performance. Together with the sys
tem engineer, they are trained in the 
fields of automation and system theory. 
Typical examples of control systems are 
automatic guidance systems for aircraft 
and space vehicles, electric motor con
trol and chemical process control. 

Electronics and VLSI - The disci
pline of electronics and VLSI involves 
the design and implementation of cir
cuits used in microcomputers, telecom
munications, signal processing and con
trol systems. Such circuits are being 
designed at Polytechnic using state-of 
the-art computer facilities and design 
tools, and the circuits are being fabricat
ed with modern technologies such as 
CMOS, bipolar and GaAs. 

Fields and Waves- Studies in 
fields and waves include electromagnetic 
and acoustic wave radiation and propa
gation under a variety of conditions, 
including nonlinear, anisotropic and 
periodic media. Such studies include 
microwave waveguides and antennas, 
optical fibers and integrated optics dif
fraction and scattering effects. 
Applications include radar, microwave 
and optical communications and wireless 
technology. 

Plasma and Atmospheric Physics 
- This area is involved with the break
down and ionization of gases and the 
interaction of the resultant plasma with 
electromagnetic waves. Such studies 
have application to the propagation of 
high-power radio waves in the atmos
phere and the ionosphere. 

Power Systems and Energy 
Conversion - Studies in power and 
energy include not only the traditionally 
important generation, conversion and 
distribution of electrical power but also 
such modem topics as power electronics, 
ion plasmas for the generation of electri
cal energy and the realization of electro
magnetic propulsion. 

REQUIREMENTS FOR THE 
MASTER OF SCIENCE 
Admission to the master's program 
requires a bachelor's in electrical engi
neering, from an accredited institution, 
with a superior undergraduate academic 
record. 

Students not meeting all these 
requirements will be considered for 

admission on an individual basis and 
may be admitted subject to the comple
tion of appropriate undergraduate cours
es to remove deficiencies in preparation. 
A student who also desires to obtain a 
Polytechnic BS in electrical engineering 
must do so first, before beginning studies 
for a master's in the Department of 
Electrical Engineering. 

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 degree. A student with a BS in 
a field other than electrical engineering 
may also want to consider the depart
mental master's programs in electro
physics, system engineering or telecom
munication networks. 

To satisfy the requirement for the MS 
in electrical engineering, 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 spe
cific groups of courses, as indicated 
below. 

1. Core Courses 
Three courses from the following: 

EL 630 
EL 625 
EL 611 
EL 671 
EL 644 
EL 735 

Probability 
Linear Systems 
Signals. Svstems and Transforms 
Fields and Waves 
VLSI System & Architecture Design I 
Communication Networks I 

9 Units 

2. Two one-year sequences which may 
include courses in group (1). Both 
sequences must be in EL or CS courses 
and at least one must be an EL sequence. 

6-12 Units 

3. Approved electives, which may 
include a thesis (9 units) and one reading 
course (3 units maximum). 

Total: 
21-15 Units 

36 Units 

At least 24 of the 36 units offered for 
the MS degree in electrical engineering 
must be in EL prefixed courses. 

An overall B average is required in 
the combination of the five to seven 
courses offered to satisfy categories (I) 
and (2) in the above table. 
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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-year sequences, is 
arranged with a departmental adviser. 
The EE Department Graduate Student 
Manual should first be consulted for 
detailed rules and procedures, such as 
student status, recommended one-year 
sequences, recommended electives, cur
rent areas of research, repetition of 
courses and disqualification for low 
grades. The manual also contains 
announcements of changes in degree 
requirements, if any, adopted by the fac
ulty after the publication of this catalog. 

Out-of-department courses (i.e., 
courses not carrying the departmental 
prefix EL): A maximum of 12 units of 
approved courses may be taken as elec
tives. 

Thesis: An exceptional student may 
elect to write a master's thesis for which 
9 units toward the degree may be earned. 
Such a student should find an appropri
ate adviser who has agreed to monitor 
the thesis research. The research should 
adequately demonstrate the student's 
proficiency in the subject material. Oral 
defense of the master's thesis with at 
least three professors in attendance is 
required. 

Transfer credits: The 9 units of 
transfer credits which may be allowed in 
accordance with Polytechnic regulations 
can be applied only toward the electives. 
Transfer credits may not be used to satis
fy the core or sequence course require
ments. 

Validation credit: Validation credits 
may be allowed in accord with 
Polytechnic regulations. In order to 
obtain credit, permission to take the vali
dation examination must first be 
obtained by application to the EE 
Graduate Committee. 

Repetition of courses: A student 
may register no more than three times 
for the same course, including registra
tion for which a W was earned. A course 
will not be allowed for degree credit if it 
was taken in violation of this rule. 

MS IN COMPUTER 
ENGINEERING* 
The MS program in computer engineer
ing targets two important needs. For 
students intending to round out their 
education and seek employment, the 
MS in computer engineering can be a 
terminal degree. On the other hand, for 
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students planning a PhD, the master's 
degree provides them with the tools and 
background necessary to carry out such 
self-directed research. 

Admission - Admission to the MS 
in computer engineering requires a bach
elor's degree in computer engineering, 
electrical engineering or computer sci
ence from an accredited institution. 
Students not meeting these requirements 
will be considered for admission on an 
individual basis, and may be admitted 
subject to the completion of appropriate 
courses to remove any deficiencies in 
preparation. Topics in which deficiencies 
must be removed include logic circuits 
design, state analysis and synthesis tech
niques, computer architecture, data 
structures and algorithms, and C or C++ 
programming. 

Degree Requirements - A student 
must complete 36 credits as described 
below to satisfy the requirements for the 
MS in computer engineering degree. Of 
these at least 21 credits should be elec
trical engineering credits and 9 credits 
should be computer science credits. 

GROUP 1: Core courses (9 credits) 
EL 590 Advanced Hardware Design (VHDL) 
EL 536 Principles of Communication 

Networks 
CS 613 Computer Architectllre I 

GROUP 2: Two one-year sequences 

GROUP 3: Approved electives are cho
sen with adviser approval from graduate 
offerings in EE, EL, CS and, occasional
ly, pertinent courses from other depart
ments. With adviser approval, other 
groups or individual courses may be 
selected, provided they relate to the vari
ous facets of computer engineering. 

GROUP 4: Project: Students are 
required to take a project that is related 
to the computer engineering discipline 
and is approved by advisers. [3 credits] 

Thesis option: A 9-unit thesis may be 
selected and used to replace (EL 995 or 
CS 996) (a) either a one-year sequence 
from GROUP 2 or two electives from 
GROUP 3 and (b) 3-credit project from 
Group 4. 

An average of B is required in all gradu
ate courses taken at Polytechnic, except 
those used for the undergraduate degree. 
No more than 9 of 36 credits may be 
taken outside Polytechnic University. 

Also, such credits are not used while 
computing the GPA. An average of B is 
also required in the courses taken to sat
isfy GROUPS 1 and 2 above. These 
courses must all be taken at Polytechnic 
University. If some of these courses are 
excused because they were taken as part 
of an undergraduate program or were 
awarded transfer credits, substitute 
courses approved by the adviser will be 
used in calculating this average. In any 
case, a total of 36 credits are required for 
the degree. 

* Pending approval by the New York State 
Department of Education 

REQUIREMENTS FOR THE 
DOCTOR OF PHILOSOPHY 

General - Graduate students who 
have exhibited a high degree of scholas
tic proficiency and have given evidence 
of ability for conducting independent 
research may consider extending their 
goals towards the doctorate. The PhD is 
awarded to a student who completes the 
program of studies and research 
described below, and prepares and 
defends a dissertation representing an 
original and significant contribution for 
publication in a recognized scientific or 
engineering journal. For a more com
plete description of the topics summa
rized here, please refer to the latest EE 
Graduate Student Manual. 

Admission to Programs - Entrance 
into the doctoral program of study and 
research is contingent on the candidate's 
passing the departmental qualifying 
examination and forming a guidance 
committee (both described below). A 
student entering with a bachelor's degree 
will normally take the qualifying exami
nations after one year of study. Entering 
students holding master's degrees may 
take these examinations as soon as they 
are prepared, but full-time students are 
expected to submit to examinations 
within the calendar year. 

Students entering the doctoral pro
gram at the baccalaureate level must 
meet the entrance requirement listed 
above for the master's program. Students 
entering at the master's level for the PhD 
program in electrical engineering are 
normally expected to have a master's in 
electrical engineering. Students holding 
a master's degree from Polytechnic in 
systems engineering, electrophysics or 
telecommunications networks can also 
enter the program. 



Qualifying Examinations - The 
PhD qualifying examinations are offered 
once each year. These examinations are 
divided into two sections: (a) a written 
examination requiring preparation 
through the first-year graduate level in 
several areas related to the student's 
principal area of interest; and (b) an oral 
examination concentrating mainly on 
this principal area. Principal areas of 
concentration are communications, sig
nal processing, systems and control, 
electro-optics, electromagnetics, net
works, computer and network architec
ture, and power. 

Detai Is regarding allowed subject 
areas, recommended background cours
es, sample examination questions and 
the precise format for the coming year 
are available in the latest Graduate 
Student Manual. 

Guidance Committee- Upon pass
ing the qualifying examination, the grad
uate student must find a faculty member 
in the student's area of major interest 
who will become the thesis adviser. In 
consultation with the thesis adviser, the 
student suggests an adviser for a minor 
outside of electrical engineering and a 
guidance committee of three or four fac
ulty members, with the thesis adviser 
usually acting as chairman. At least one 
other guidance committee member must 
be in the student's area of major research 
interest; this member may be from out
side of Polytechnic. The minor adviser 
may be a member of the guidance com
mittee. The student must submit the 
names of these guidance committee 
members to the Office of Graduate 
Programs for approval. 

The thesis adviser approves the pro
gram of study in the student's major, and 
the minor adviser approves the program 
of courses in the minor. When the 
requirements for minor or major are 
completed, the student should have the 
appropriate adviser certify this in writing 
to the Office of Graduate Affairs, with 
copies to the EE Graduate Office. 

The guidance committee conducts the 
area examination and thesis defense, and 
approves the final thesis. 

Course Requirements - Polytech
nic requires that each candidate for the 
doctorate complete a minimum of 90 
units of academic work beyond the bach
elor's degree, including a minimum of 
24 units of dissertation research. 
Candidates in EE must take a minimum 
of 51 units in formal courses (as distinct 
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from independent study units such as 
reading, project or thesis) as part of the 
general requirement of 90 units. PhD 
students are required to take a minimum 
of 12 units of courses in a minor area 
outside of electrical engineering. The 
minor must be taken in an area that is 
both distinct from and yet consonant 
with the student's major area of study. 
Approval of the minor program is 
described in the preceding paragraph. 
The major program of study is devel
oped by the student in consultation with 
the thesis adviser. The major program 
should constitute a coherent, in-depth 
study of the most advanced knowledge 
in the student's area of concentration. 
Attendance at graduate seminars is 
expected when they are offered in the 
student's principal area of interest. 

Area Examination - The area 
examination consists of a presentation or 
review of the general background in the 
problem area of the student's disserta
tion. The purpose of the examination is 
to demonstrate that the student under
stands the fundamental prior research in 
the field of the thesis work. The exami
nation should be taken early in the PhD 
program, after no more than 12 units of 
dissertation have been taken, and should 
not be a review of partial thesis results. 
The examination may be in the form of 
an open seminar attended by other inter
ested faculty and students. The guidance 
committee evaluates the student's per
formance and determines whether the 
depth of knowledge and understanding 
necessary to carry out research in the 
chosen area has been demonstrated. 

Postponement of the area examina
tion beyond registration for 12 units of 
thesis requires the approval of the EE 
Graduate Committee. 

Submission of the Thesis and Final 
Examination - On completion of the 
doctoral dissertation, the candidate will 
submit to an oral defense of the thesis. 
The examination is conducted by the 
guidance committee, but is open to all 
members of the faculty and to such 
other persons as may be invited. Copies 
of the dissertation will be made avail
able to prospective examiners a reason
able time in advance. The guidance 
committee chairman will notify the 
Office of Graduate Programs of the can
didate's readiness so that the examina
tion date may be scheduled. The student 
is advised to consult the Office of 

Graduate Programs regarding submis
sion of the final manuscript, reproduc
tion and binding. 

UNDERGRADUATE 
COURSES 

Students are requested to consult depart
mental handouts and the Schedule of 
Classes for changes in required courses, 
course content and prerequisites in effect 
after the publication of this catalog. 

General prerequisites: Students may 
not register for any junior- or 
senior-level courses until all freshman 
and most sophomore requirements are 
completed. Knowledge of computer pro
gramming at the level of CS 200 is 
assumed in all EE courses. In the listing 
of course credits and hours, the symbol 
"c" indicates significant computer usage, 
and "d" signifies design. 

BASIC COURSES 

EE 101 Electric Circuits I 3:0:1:3 

Kirchhoff and power laws. Passive and 
active d-e circuit elements. Node and 
loop analysis, voltage and current divi
sion, linearity and superposition, voltage 
and current division, The venin's and 
Norton's theorems. Source-free and 
forced responses of RL, RC and RLC 
circuits; state variables. Prerequisites: 
MA 107 and PH 107. Co-requisites: MA 
108, PH 108 and PH 118. C-or better is 
required in EE 101 before proceeding to 
courses for which it is prerequisite. 

EE 102 Electric Circuits II 3:0:1:3 

Continuation of EE 101. Sinusoidal 
steady-state response. Complex voltage 
and current. Average power, maximum 
power transfer, root-mean-square values. 
Complex frequency, poles and zeros. 
Resonance. Bode plots. Real Fourier 
series. Mutual inductance. Three-phase 
systems. Prerequisites: EE 101 (C- or 
better required), MA 108, PH 108 and 
PH 118; experience in using a computer. 
Co-requisites: Highly recommended are 
EE 192, PH 109 and PH 119. C-or bet
ter is required in EE 102 before pro
ceeding to courses for which it is prereq
uisite. 
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EE 105 Signals, Systems & 
Transforms 3:0:1:3 

Complex Fourier series. Fourier 
Transforms: linearity, scaling, time and 
frequency shift, differentiation. 
Convolution. Band-limited signals and 
the sampling theorem. Linearity, 
time-invariance, impulse response, 
causality. Frequency and time response 
of L TI systems. Transfer functions and 
low-, high- and all-pass filters. Laplace 
transforms, inverses, and theorems; 
applications to time-invariant systems 
with initial conditions and suddenly 
turned-on sources. Sampled band limited 
signals. Z-transforms, inverses, conver
gence and theorems. Discrete convolu
tion. Stability tests for rational analog 
and discrete systems. Concept of FIR 
and IIR filters. Digital simulators for 
analog systems. Prerequisites: Either EE 
101 (C- or better required) and EE 102 
(C-or better required); or EE 370 (Cor 
better required). MA 108 and MA 109. 

CONTROL AND 
INSTRUMENTATION 

EE 106 Feedback System Principles 
3:0:0:3cd 

Introduction to analysis and design of lin
ear feedback control systems. Modeling 
of physical systems, performance specifi
cations, sensitivity and steady-state error, 
Routh-Hurwitz and Nyquist stability 
tests. The use of root-locus and frequen
cy-response techniques to analyze system 
performance, and design compensation 
(lead/lag and PID controllers) to meet 
performance specifications, with the aid 
of MATLAB. Prerequisite: EE 105, PH 
107 and PH 108. 

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-vari
able feedback and observers; linear qua
dratic optimal control, stochastic sys
tems, sampled-data and computer-con
trolled systems; and phase-plane and 
describing-function techniques for non
linear systems. (See departmental bul
letin board for detailed descriptions of 
each offering and of any additional pre
requisites.) Prerequisite: EE 106. 

144 • ELECTRICAL ENGINEERING PROGRAM 

ELECTRONIC CIRCUIT 
ANALYSIS AND DESIGN 

EE 111 Electronics I 3:0:1:3 

Circuit models and frequency response 
of amplifiers. Op-amps, difference 
amplifier, voltage-to-current converter, 
slew rate, full-power bandwidth, com
mon-mode rejection. Diodes, limiters, 
clamps, semiconductor physics. Bipolar 
junction transistors, small-signal models, 
cut-off, saturation, amplifiers. Field
effect transistors (MOSFET and JFET), 
biasing, small-signal models, common
source and common-gate amplifiers, 
integrated-circuit MOS amplifiers. 
Prerequisite: EE 102 (C- or better 
required) and PH 108 (recommended). 
Co-requisite: PH 109 and PH 234. 

EE 112 Electronics II 4:0:0:4cd 

Differential and multistage amplifiers, 
current mirrors, current sources, active 
loads. Frequency response of MOSFET, 
FET and BJT amplifiers; Bode plots. 
Feedback amplifiers, gain-bandwidth 
rule, effect of feedback on frequency 
response. Class A, AB and B output 
stages. Op-amp analog integrated cir
cuits. Piecewise-linear transient 
response; determination of state. Mono-, 
a- and bi-stable circuits. MOS and bipo
lar digital design: noise margin, fan-out, 
propagation delay; CMOS, TTL, ECL. 
Prerequiste: EE Ill and PH 234 (rec
ommended). Co-requisite: EE 195. 

EE 115 Advanced Digital Electronics 
3:0:0:3d 

Flip-flops, shift registers, counters, arith
metic operations, semiconductor memo
ries, switches, AID converters D/ A con
verters and selected applications of digi
tal circuits. Prerequisite: EE 112, EE 
195 and EE 188. 

EE 116 Communication Electronics 
3:0:0:3d 

Design and analysis of small-signal and 
large-signal tuned amplifiers, sine-wave 
oscillators, mixers, AM modulators and 
demodulators, FM modulators and 
demodulators, phase-locked loops. 
Prerequisites: EE 112 and EE 195. 

EE 119 Semiconductor Technology 
3:0:0:3 

Principal techniques involved in process
ing and fabrication of semiconductor 
devices and integrated circuits including 
material preparation, junction forming, 
circuit integration and packaging. 
Prerequisites: EE 112, EE 188 and EE 
195. 

EL 545-546 Microwave Integrated 
and Semiconductor Circuits I, II 

each 2'/,:0:0:3 

See graduate course listings. 

COMMUNICATIONS AND 
INFORMATION TRANSMIS
SION 

EE 140 Principles of Analog and 
Digital Communications 3:0:0:3 

Principles and techniques for modern 
communications systems. Analog and 
digital signals, sampling, quantization, 
signal representation. Analog and digital 
modulation, pulse-code modulation, 
time and frequency multiplexing. Noise 
in communication systems. Prerequi
sites: EE 105 and EE 111. Co-requisite: 
MA 223. 

EE 141 Signal Processing 3:0:0:3cd 

Spectral representations of discrete-time 
signals and the fast Fourier transform. 
Random discrete-time signals and spec
tral analysis. Detection and estimation of 
signals in noise. Adaptive filtering and 
linear mean square estimation. Computer 
projects involving applications of signal 
processing. Prerequisites: MA 223, EE 
105 and EE 140. 

EL 512 Image Processing I 2'/,:0:0:3 

See graduate course listings. 

EL 514 Multimedia Information 
Processing and Communications Lab 
(formerly EL 593) 2:3:0:3cd 

See graduate course listings. 

EL 536 Principles of Communication 
Networks 1: Systems and Protocols 1 
(formerly EL 635) 21':::0:0:3 

See graduate course listings. 



EL 537 Introduction to Local Area 
Networks 2:3:0:3 

See graduate course listings. 

EL 930 Wireless Information 
Systems Laboratory 
(formerly EL 932) 2:3:0:3cd 

See graduate course listings. 

ELECTROMAGNETIC 
FlEWS AND ELECTRONIC 
MATERIALS 

EE 160 Electromagnetic Lines 
and Waves 3:0:0:3 

Electromagnetic wave propagation in 
free space and in dielectrics, starting 
from a consideration of distributed 
inductance and capacitance on transmis
sion Jines, of waves. Reflection and 
transmission of waves at discontinuities 
is discussed for pulsed sources; and 
impedance transformation and matching 
are presented for sinusoidal sources. 
Snell's Law and the reflection and trans
mission coefficients at dielectric inter
faces are derived for obliquely propagat
ed plane waves. Guiding of waves by 
dielectrics and metal waveguides. 
Prerequisite: EE 102 (C- or better 
required), PH 108, MA 108, PH 109 and 
MA 109. 

EE 164 Electromagnetic Fields and 
Radiation 3:0:0:3 

Review and mathematical interpretation 
of Maxwell's Equations; basic antenna 
theory and radiation, antenna parameters 
and arrays; rectangular metal wave
guides; dielectric waveguides; and appli
cations at radio and optical frequencies 
are discussed. Prerequisite: EE 160. 

EE 167 Quantum and Solid State 
Electronics 3:0:0:3 

Review of experimental necessity for 
introduction of quantum states and 
wave-particle dualism; elements of wave 
mechanics and quantum statistics. 
Application to electronic structure of 
atoms and the periodic table; properties 
of electrons in metals, semiconductors 
and insulators; laser systems. Prerequi
site: PH 234, EE Ill and EE 160. 
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EL 551-552 Electro-Optics I, II 
Each 2'/o:0:0:3 

See graduate course listings. 

EL 557 Introduction to Electric and 
Magnetic Properties of Solids 2'/o:0:0:3 

See graduate course listings. 

EL 571-572 Engineering 
Electromagnetics I, II 

See graduate course listings. 

EL 573 Introduction to Microwave 
Engineering 2'/o:0:0:3 

See graduate course listings. 

EL 581 Introduction to Plasma 
Engineering 2'/o:0:0:3 

See graduate course listings. 

ELECTRIC POWER 
EE 180 Electrical Machinery I 

3:0:0:3 

Description, theory and analysis of 
steady-state performance for the four 
types of electrical machines: trans
former, induction motor, synchronous 
machine and d-e machine. Equivalent 
circuits and vector diagrams derived and 
used as the primary tools for analysis. 
Power majors should take EE 180 in 
junior spring, EE 204 in senior fall, and 
EE 205 in senior spring. Prerequisites: 
EE 160 and EE 102 (C- or better 
required). 

EE 181 Electrical Machinery II 
3:0:0:3 

Two alternative unifying viewpoints of 
electrical machines are presented. One is 
based on physical considerations and 
leads to design guidelines. The second is 
based on Kron's theory and provides 
means for system analysis. Prerequi
sites: EE 180 and EE 160. Co-requisite: 
preferably EE 204. 

EE 183 Electric Power Systems 
3:0:0:3c 

Principles of operating electric power 
systems. Transmission lines: inductance 
and capacitance parameters and 
current-voltage relations. Power system 
representation. Introduction to network 
calculations, symmetrical phase compo-

nents and economic dispatch. Computer 
exercises on power-load flows. Prereq
uisites: EE 102 (C- or better required). 
Co-requisite: EE 204 is suggested. 

EL 564 Electromechanical Power 
Conversion 2'/,:0:0:3 

See graduate course listings. 

EL 568-569 Electric Drives I, II 
each 2'/o:0:0:3 

See graduate course listings. 

ELECTRICAL AND 
COMPUTER ENGINEERING 
lABORATORIES 
Transfer students who enroll in junior
and senior-level laboratory courses may 
be required to purchase components of 
preceding courses for which they have 
transfer credits. 

EE 188 Junior Computing 
Engineering (Hardware) Laboratory 

2:3:0:3cd 

Lectures and required experiments pro
vide an introduction to digital and analog 
circuit techniques (gates, programmable 
arrays, sequential circuits, decodes, 
memories, operational amplifier circuits, 
active filters, D/A, AID, etc.); computer 
hardware; and microcomputer organiza
tion and an introduction to sampled data 
systems. Prerequisites: CS 336 (C- or 
better required); EE 102 (C- or better 
required) or EE 370 (C or better 
required); EE 192, EE 374 or EE lab 
experience as approved by the instruc
tor. Co-requisites: CS 337 and TC I 10. 
Offered fall semester. 

EE 189 Senior Computer 
Engineering (Interfacing & 
Firmware) Laboratory 1 :6:0:3cd 

Lectures and required experiments pro
vide an introduction to interfacing small 
computer hardware to physical devices. 
Emphasis is on the use of small comput
ers as system components. Topics 
include interrupt-programming concepts; 
sensors and transducers, signal condi
tioning; sampled-data systems tech
niques; and real-time, closed-loop sys
tems. Independent learning and hands-on 
experience are provided by projects 
involving such subjects as computer 
graphics, light intensity control and 
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motor speed control, voice digitizing, 
etc. Prerequisites: CS 337, CS 205 (C
or better required) and EE 188 (C- or 
better required). Co-requisite: EE 112. 
Offered spring semester. 

EE 192 Sophomore EE Laboratory 
'lc:1'1>:0:1c 

Experiments in instrumentation and elec
tric circuits. Use of SPICE. 
Prerequisites: EE 101 (C- or better 
required), PH 108, PH 118 and prefer
ably TC 1/0 or HU 110. Co-requisite: 
EE 102. Meets alternate weeks. 

EE 195 Junior Electrical Engineering 
Laboratory I: 3:0:2 

Circuits and electronics laboratory. 
Prerequisites: EE 192, EE 111, PH 118 
and HU 200. Co-requisite: EE 112 and 
TC 110 or HU 110. 

SENIOR LABORATORY AND 
SENIOR DESIGN PROJECTS 
All electrical engineering and computer 
engineering majors develop their profes
sional competence by taking a senior 
laboratory (3 credits); and a senior 
design project (3 credits). EE majors 
accompany the course selected as their 
design project with a concurrent course 
EE 260, Project Planning and Present
ation (1 credit, I semester), which, 
depending on the topic, may be split into 
EE 261 in the preceding semester and 
EE 262 in the concurrent semester to 
allow time for project planning. For 
CompE's, the appropriate course number 
is EE 270 (or 271 and 272). 

You carefully plan for a senior lab 
and senior design project by completing 
any required prerequisites (one of the 
labs may often be a prerequisite for the 
design project), and by taking co-requi
sites. 

In particular, the course designated as 
your senior design project presents a 
special challenge in planning, designing 
and testing/checking, including both 
technical and socioethical considera
tions. To be sure that your design project 
is professional, you may receive an 
incomplete (I) grade extending no more 
than 4 weeks beyond the last day of final 
exams, provided the instructor deems 
that the work achieved by the semester's 
end represents good progress and dili
gence. The final oral presentation must 
be done at the regularly scheduled time. 
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All senior labs and projects are part of 
Writing and Speech across the Curri
culum, and technically competent, clear 
written and oral reports are essential. 

Seniors are invited and urged to take 
additional senior lab/projects or design 
projects as senior electives to dev~lop 
practical and professional understandmg. 
If you select a second design project 
course, you will prepare reports, but are 
excused from EE 260/270 and the full 
professional report. 

Please consult the EE advising bul
letin board for further information on the 
campus, year and semester for all cours
es. Offering of laboratories and projects 
is contingent on student and staff inter
est. 

Each design project includes plan
ning, design, evaluation, social responsi
bility, quality and marketability. Projects 
that run in any particular semester will 
depend on student and staff interest. 
Students may propose projects at least 
one semester before they are to be 
offered. 

Senior design projects may often be 
offered to a large group of students (8 to 
25) to give experience in group planning 
and dynamics. The instructor will be a 
staff member experienced in the area of 
the project. Students will concentrate on 
a common theme. As specified by the 
instructor, students may work individual
ly or in small groups on the same design 
project, and then compare their different 
results at the end of the semester. 
Alternatively, the whole class may work 
on a single large project, where the class 
is divided into subgroups, each responsi
ble for a different part of the large pro
ject. Seminars and lectures on the chosen 
theme will be given. Other students may 
work individually or in small groups. 

Prerequisites: Completion of the 
junior year; an appropriate senior 
lab/project; TC 110 or HU 110; HU 
118. Additional appropriate co-requi
sites will be specified semester by semes
ter for each project. If used as a senior 
project, professional formal and informal 
written and oral reports are required as 
part of Writing and Speech across the 
Curriculum; in this case, EE majors co
register for EE 260 (or, if required, pre
register for EE 261 and co-register for 
EE 262), and CompE majors co-register 
for EE 270 (or, if required, pre-register 
for EE 271 and co-register for EE 272). 

SENIOR LABORATORIES 
AND PROJECTS 
EE 200 General Senior EE 
Laboratory 1'/c:4'1>:0:3cd 

Experiments in electronics, control and 
electromagnetic waves. Miniproject. 
Course is part of Writing and Speech 
across the Curriculum. Prerequisites: EE 
112, EE 106, EE 160 and EE 195; TC 
110 or HU 11 0; HU 118; and preferably 
EE 188. Co-requisite: EE 113. Offered 
fall and spring. 

EE 202 Senior Electronics 
Laboratory Jed 

Experiments in analog, digital, and com
munications 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-locked loops. 
Miniproject. Prerequisites: Senior 
Status; EE 112, EE 195 and EE 188; TC 
110 or HU 110; HU 118. Offered fall, 
contingent on sufficient demand. 

EE 203 Senior Design Project in 
Electronics Jed 

Prerequisites: Senior status; TC 110 or 
HU 110; HU 118; EE 112; EE 200 or 
202. Other pre-/co-requisites: As speci
fied by adviser. 

EE 204 Senior Machinery 
Laboratory 3d 

Experiments on basic power devices, 
including the transformer, the d-e 
machine, the induction motor and the 
synchronous machine. Miniproject. 
Prerequisites: Senior status; EE 160; EE 
180 (preferably taken in junior /1 by 
power majors); E£195; TC 110 or HU 
110; HU 118; preferably EE 188. 
Offered fall and spring. 

EE 205 Senior Design Project in 
Power 3d 

Prerequisites: Senior Status; TC 110 or 
HU 110; HU 118; EE 180; EE 204. 
Other pre-/co-requisites: As specified by 
adviser. 



EE 206 Senior Semiconductor and 
Materials Laboratory 3d 

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. If possi
ble, meets once weekly in Farmingdale, 
so that Brooklyn students may attend. 
Prerequisites: Senior status; EE II2; EE 
I60; EE I95; TC I 10 or HU IIO; HU 
IIS; EE ISS. Pre-/Co-requisites: EE 
I67 or similar. Other pre-/co-requisites: 
As specified by adviser. 

EE 207 Senior Design Project in 
Semiconductors and Materials 3d 

Prerequisites: Senior status; TC IIO or 
HU liO; HU liS; EE 112; EE I95; EE 
I60. Other pre-/co-requisites: As speci
fied by adviser. 

EE 208 Senior Special Topics 
Laboratory 3d 

Studies and experiments related to cur
rent research or other laboratory facili
ties. Miniproject. Prerequisites: 
Completion of the technical courses and 
laboratories of the junior year; TC I 10 
or HU IIO; HU IIS. Other pre-/co-req
uisites: As specified by adviser. 

EE 209 Senior Design Project in 
Special Topics 3d 

Prerequisites: Senior Status; TC 110 or 
HU I 10; HU IIS. Other pre/corequi
sites: As specified by adviser. 

EE 210 Summer Honors Research 
Laboratory 3cd 

An individual or small-group intensive 
11-week research-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 research; the work is to be com
pleted by October 15. Prerequisite: 
Completion of all technical courses and 
laboratories of the junior year with 3.3 
or greater GPA; competitive selection by 
the Steering Committee and Staff 
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Sponsor; TC IIO or HU 1IO; HU I 18. 
Students submit an application form in 
the preceding spring. Offered summer. 

EE 213 Senior Design Project in 
VLSI (Very Large-Scale Integrated 
Circuits) 3cd 

Prerequisite: TC IIO or HU 110; HU 
liS; EE 112; EL 547 or EL 590; with 
permission of project adviser, EE 547 
may be co-requisite and EE IS9 may be 
prerequisite. 

EE 214 SeniorRobotics/Control 
Laboratory 3cd 

Theoretical principles germane to feed
back control and robotics. Small-scale 
analog and/or digital control applications. 
Data acquisition and control through a 
computer. Experiments such as: 
• Stabilization of an inverted pendulum 
(non-linear) on a cart, by accelerating 

the cart back and forth using various 
feedback-control algorithms. 
• Control of a two-degree-of-freedom 
non-linear robot manipulator, using vari
ous algorithms. 
• Pulse-width modulation technique for 
the control of d-e motors. 
• Adaptive control algorithms and their 
application to a specific second-order 
system. 
Prerequsites: EE 106; EE 112 (or EE 
370 forB students): EE I95; EE ISS; 
ability to program in C language; TC 
I 10 or HU 110, HU /IS. Pre-/Co-requi
site: preferably EE ISO. B-ar-better stu
dents from other departments should dis
cuss prerequisites with senior EE advis
er or instructor. If possible, will meet 
once weekly in Brooklyn, so that 
Farmingdale students may attend. 
Offered fall. 

EE 215 Senior Design Project in 
Control and Robotics 3cd 

Prerequisites: TC 110 or HU 1IO; HU 
1/S, EE 106 and EE 214. Other pre-leo
requisites: As specified by adviser. 

EE 217 Senior Design Project in 
Imaging Jed 

Prerequisite: TC IIO or HU 110; HU 
I IS and EL 5 I 2. Other pre-leo-requi
sites: As specified by adviser. 

EE 218 Senior Microwave 
Laboratory 3d 

See EL 970 for typical topics and addi
tional co-requisites. Miniproject. If pos
sible, will meet once weekly in 
Farmingdale, so that Brooklyn students 
may attend. Prerequisites: EE 105 and 
EE 1 I2; EE I60 with B- or better grade; 
EE 195; TC 1/0 or HU 110; HU 11S; 
preferably EE 1SS. Other pre-/co-requi
sites: As specified by adviser. 

EE 219 Senior Design Project in 
Electromagnetics and Waves 3d 

Prerequisites: TC 1 IO or HU I10; HU 
IIS, EE I 60 and EE 200. Other pre-leo
requisites: As specified by adviser. 

EE 220 Senior Electrical Engineering 
Laboratory 3d 

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 courses and laboratories of the 
junior year; TC 1IO or HU I 10; HU 
IIS. Other pre-/Co-requisites: As speci
fied by adviser. 

EE 221 Senior Design Project in 
Electrical Engineering 3d 

Prerequisites: Senior status; TC 110 or 
HU IIO; HU 1IS. Other pre-/co-requi
sites: As specified by adviser. 

EE 222 Senior Computer 
Engineering Laboratory 3d 

Individual or small-group laboratory/ 
project under staff guidance for CompE 
majors. Offered only in special cases 
with permission of senior CompE/EE 
adviser. Prerequisites: Completion of all 
technical courses and laboratories of the 
junior year; TC IIO or HU IIO; HU 
IIS. Other pre-/co-requisites: As speci
fied by adviser. 

ELECTRICAL ENGINEERING PROGRAM • 147 



DEPARTMENT OF ELECTRICAL ENGINEERING 

EE 223 Senior Design Project in 
Computer Engineering 3 

Prerequisites: Senior status; TC 110 or 
HU 110; HU 118, EE 189 and EL 590. 
Other pre-/co-requisites: As specified by 
adviser. 

EE 225 Senior Design Project, 
Polytechnic Multisemester Plan 3 

Prerequisites: Senior status; TC 110 or 
HU 110; HU 118. Other pre-/co-requi
sites: As specified by adviser. Register in 
final semester. 

EE 227 Senior Design Project in 
Telecommunications 3 

Prerequisites: Senior status; TC 110 or 
HU 110; HU 1/8. Other pre-/co-requi
sites: As specified by adviser. 

EE 229 Senior Design Project in 
Digital Signal Processing 3 

Prerequisites: Senior status; TC 110 or 
HU 110; HU 118, EE 105 and EE 140, 
EE 188. Other pre-/co-requisites: As 
specified br adviser. 

EE 260 Senior Electrical Engineering 
Project Planning and Presentation 

1:0:0: I 

Prerequisites: TC 110 or HU 110; HU 
118. Other pre-/co-requisites: As speci-

fied. . . 
ForEE majors only. If the design proJect 
should require advanced planning or pur
chases, this course may be split into: 

EE 261 Senior EE Project Planning 
and Presentation I ;1.:0:0:;1. 

Offered in the semester prior to the 
design project offering. 

EE 262 Senior EE Project Planning 
and Presentation II '12:0:0:;1. 

Offered in the same semester as the 
design project. 

EE 270 Senior Computer Engineering 
Project Planning and Presentation 

1:0:0:1 

Prerequisites: TC 110 or HU 1 10; HU 
118. Other pre-/co-requisites: As speci-
fied. . 
For CompE majors only. If the design 
project should require advanced plan-
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ning and purchases, this course should 
be split into: 

EE 271 Senior CompE Project 
Planning and Presentation I '/,:0:0:;1. 

Offered in the semester prior to the 
design project offering. 
EE 272 Senior CompE Project 
Planning and Presentation II '/,:0:0:;1. 

Offered in the same semester as the pro
ject offering. 

EE 298 Senior Design Project in 
Computer Systems Jed 

Prerequisites: EE 189 and EE 590. 
Other pre-/co-requisites: As specified by 
adviser. 

EE 371-6 Guided Studies in EE 
1,2,3,4,5,6 credits respectively. 

EE 381-6 Guided Studies in CompE 
1,2,3,4,5,6 credits respectively. 

EE 397 Bachelor's Thesis in Electrical 
Engineering or Computer 
Engineering 3d 

Solution of an electrical engineering 
problem involving adequate statements 
of problem, choice of methods of attack, 
solution of problem and test of the 
design. Presentation of results in oral 
reports and a formal bou~d report. ~n 
extensive design ach~evement 1s 
required. For students using this _course 
as their senior project (along With EE 
260 or EE 270), a professional written 
final report corresponding to standards 
published by the department must be 
filed in the department office for a pass
ing grade. Formal oral presentation 
before a group of students and staff 
required. Brooklyn and Farmingdale; fall 
and spring, infrequently summer; 
Prerequisite: Completion of the techni
cal courses and laboratories of the junio 
year; TC 110 and approval of senior 
faculty department adviser. 

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. Operational ampli-

fiers. Diode and transistor circuits. 
Digital and logic circuits. (Cannot be 
used to satisfy any electrical engineering 
degree requirements.) Prerequisite: MA 
107 and PH 108. Co-/Prerequisite: MA 
/08. 

EE 377 Instrumentation Laboratory 
0:3:0:1 

Experiments designed to supplement EE 
370. Familiarization with electrical mea
surements, equipment and modem elec
tronic components. (Cannot be used to 
satisfy any electrical engineering degree 
requirements.) Prerequisite: PH 118. 
Co-requisite: EE 370. 

GRADUATE COURSES 

Graduate courses in electrical engineer
ing are offered on each campus either on 
a regular basis, annually or in two-year 
or three-year cycles. Consult the 
Graduate Student Manual for these 
scheduling cycles as well as for informa
tion about day offerings, the summer 
program and curriculum revisions. Some 
graduate courses are offered online over 
the Internet. The list of Internet-based 
courses is expanding. Students are urged 
to check with the EE office for the latest 
information on course offerings and revi
sions, including special topics courses. 

Course number system: the courses 
below are 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 - miscellaneous courses 

Courses in selected topics bearing the 
same numbers may be repeated for credit 
if the topics are different, subject to 
adviser's approval. 



TABLE OF GRADUATE 
COURSE OFFERINGS 
Linear Systems and Networks 
EL 613 Applied Matrix Theory 
EL 617 System Reliability 

Signal Processing 
EL 512 Image Processing I 
EL 514 Multimedia Information Processing 

and Communications Lab 
EL 611 Signals, Systems and Transforms 
EL 612 Image Processing II 
EL 711 Advanced Signals and Svstems 
EL 713 Digital Signal Processing I 
EL 714 Digital Signal Processing II 
EL 715 Array Signal Processing 
EL 716 Multiresolution Signal Decomposition 

Tramforms, Subbands and Wavelets 
EL911 to 
EL 919 Selected Topics in Systems 

Control Systems 
EL 522 Sensor-Based Robotics 
EL 621 System Theory and Feedback Control/ 
EL 622 Nonlinear and Sampled-Data Control 

Systems 
EL 625 Linear Systems 
EL 721 System Theory and Feedback II 
EL 723 System Optimization Method 
EL 724 Hoo Frequency Domain Methods in 

Control 
EL 725 State Space Design for Linear Control 

Systems 
EL 821 Analysis of Stochastic Systems 
EL 822 Application of Nonlinear Control to 

Robotics 
EL 823 Optimal Control Theory 
EL 825 Large-Scale Systems and Decentralized 

Control 
EL 826 Adaptive Control 
EL 827 Stochastic Control 
EL 921 to 
EL 929 Selected Topics in Control Engineering 

Telecommunications and 
Networking 
EL 535 Elements of Communication Networks 
EL 536 Principles of Communication Networks I 
EL 537 Protocols for Local Area Networks 
EL 630 Probability 
EL 631 Engineering Applications of Stochastic 

Processes 
EL 632 Principles of Analog Communications 
EL 633 Detection and Estimation Theory 
EL 636 Introduction to Communication 

Networks: Protocols 
EL 637 Local and Metropolitan Area Networks 
EL 638 SONET!ATM Based Broadband Networks 
EL 639 Wireless Communication Systems 

Fundamentals 
EL 733 Digital and Data Communications 
EL 735 Communication Networks I: Analysis, 

Modeling and Peiformance 
EL 736 Communication Networks II: Design and 

Algorithms 
EL 737 Broadband Packet Switching Systems 
EL 738 Algebraic Codes 
EL 739 Information Theory 
EL 930 Wireless Information System Lab 
EL 931 to 
EL 939 Selected Topics in Information Science 
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Electronic Devices, Circuits and 
Systems 
EL 545 Microwave Integrated and 

Semiconductor Circuits I 
EL 546 Microwave Integrated and 

Semiconductor Circuits II 
EL 547 Introduction to VLS/ Design 
EL 590 Advanced Hardware Design 
EL 641 Advanced Electronic Circuitry I 
EL 642 Advanced Electronic Circuitry II 
EL 643 Advanced Electronic Circuitry III 
EL 644 VLSI Systems and Architecture Design 
EL 646/ntegrated Circuit (VLSI) Fabrication 

Techniques 
EL 647 Power Electronics 
EL 941 to 
EL 949 Selected Topics in Electronics 

Electro-Optics, Quantum 
Electronics and Material 
Science 
EL 551-552 Electro-Optics I, II 
EL 651 Statistical Mechanics I 
EL 652 Statistical Mechanics II 
EL 653-654 Quantum Electronics I, II 
EL 654-656 Quantum Mechanics I, ll 
EL 658 Fiber Optic Communication 
EL 950 Laboratory in Electronics Materials and 

Electro-Optics 
EL 951 to 
EL 959 Selected Topics in Quantum Electronics, 

Material Science and Electro-Optics 

Power Engineering 
EL 564 Electromechanical Power Conversion 
EL 568 Electric Drives I: Characteristic and 

Controls 
EL 569 Electric Drives ll: Design 
EL 647 Power Electronics 
EL 661 Introduction to Power Systems 

Engineering 
EL 662 Power System Economics and Planning 
EL 663 Transients, Surges and Faults in Power 

Systems 
EL 664 Relay Fault Protection 
EL 665 Power System Stability I 
EL 666 Power System Stability II 
EL 961 to 
EL 969 Selected Topics in Power 

Electrodynamic and Wave 
Phenomena 
EL 571-572 Engineering Electromagnetics I, II 
EL 573 Introduction to Microwave Engineering 
EL 58 I Introduction to Plasma Engineering 
EL 671 Fields and Waves 
EL 672 Electrodynamics: Wave Propagation and 

Guidance 
EL 673 Electrodynamics: Fields and Materials 
EL 675 UHF Propagation for Wireless Systems 
EL 676 Fundamentals of Radar 
EL 771-772 Radiation and Diffraction I, II 
EL 773-774 Guided Waves and Beams I, II 
EL 775 Antenna Theory 
EL 871 Advanced Ray Methods in Wave 

Propagation 
EL 970 Microwave Engineering 

Laboratory/Project 
EL 971-979 Selected Topics in Electromagnetic 

Theory 
EL 981-989 Selected Topics in Plasmas 

Department Projects, Readings, 
Theses, and Seminars 
EL 590 Advanced Computer Hardware Design 
EL 591 to 
EL 599 Selected Topics in Electrical Engineering 
EL 990-991 Laboratory Internships I, II 
EL 997 Thesis j{Jr Degree of MS in EE 
EL 999 Dissertation for Degree of Doctor of 

Philosophy in EE 

LINEAR SYSTEMS AND 
NETWORKS 
EL 613 Applied Matrix Theory 

2Y,:0:0:3 

In-depth introduction to theory and appli
cation of linear operators and matrices in 
finite-dimensional vector space. Invariant 
subspaces, elementary divisors, canonic 
forms and minimax theorems for eigen
values of hermitian pencils. Prerequi
sites: graduate status, MA 108 and MA 
109. Also listed under MA 601. 

EL 617 System Reliability 2Y,:0:0:3 

Structural reliability, redundancy, 
bounds on reliability of complex sys
tems. 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. 
Marginal failures and dependent failures. 
Prerequisite: graduate status; EL 630 or 
MA 561 or equivalent. 

SIGNAL PROCESSING 
EL 512 Image Processing I 2Y,:0:0:3 

Introduction of basic concepts and tech
niques in digital image processing: image 
acquisition and display using digital 
devices, properties of human visual per
ception, sampling and quantization, sam
pling rate conversion, two-dimensional 
transforms, linear and nonlinear filtering, 
morphological operations, contrast 
enhancement, noise removal, image 
deblurring, image registration and geo
metric transformation, and edge detec
tion. Students will learn to perform some 
basic image processing operations using 
computers equipped with special imaging 
hardware such as video cameras and 
frame grabbers. Prerequisites: EE 105 
and MA 223; MA 153 or knowledge of 
basic matrix algebra; C-programming 
skill; senior or graduate status. Instruct
or approval required for senior students. 
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EL 514 Multimedia Information 
Processing and Communications Lab 

2:3:0:3cd 

Multimedia communications refers to 
integrated processing and communica
tion of video, image, audio and comput
er-generated graphics and data. This 
course will provide students with hands
on experience in the acquisition, pro
cessing and communication of voice, 
image and video, as well as multimedia 
document creation and use of real-time 
multimedia interactive communications 
over a variety of channels. Scanning, 
digitization, image contrast enhance
ment, color palettes, frame rate conver
sion, Ethernet LANs and multipoint 
video conference. Includes weekly 
experiments and two-week miniproject. 
This course is subject to final faculty 
review. Prerequisites: graduate status or 
EE 105 (prerequisite) and EE 140 (co
requisite) or instructor's permission. 

EL 611 Signals, Systems and 
Transforms 215:0:0:3 

Continuous and discrete linear systems, 
system function. Fourier transforms, peri
odic functions, Z transforms, discrete 
Fourier series, fast Fourier transforms. 
Analog and digital filters, finite order 
system functions. Digital processing of 
analog signals. Sampling theorems. Pre
requisite: graduate status and EE 105. 

EL 612 Image Processing II 215:0:0:3 

Advanced topics in digital image pro
cessing, such as image compression, 
image recovery, medical imaging, 
advanced television systems, etc. (See 
department mailings 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 stu
dent is required to finish a term project 
implementing in software or hardware 
an existing or new image processing 
algorithm. Prerequisites: EL 512, EL 
630, EL 625; C-programming skill; 
Graduate status. 

EL 711 Advanced Signals and 
Systems 215:0:0:3 

Approximation methods in digital simu
lation of analog signals. Sampling theo-

150 • ELECTRICAL ENGINEERING PROGRAM 

rems. Maximum system response under 
constraints. Analytic properties of 
Laplace transforms, complex inversion 
factorization, windows, extrapolation, 
maximum entropy. Two-dimensional 
and Hankel transforms. Diffraction. 
Fourier optics. Ambiguity functions and 
pulse compression. Spectral estimation. 
Prerequisite: graduate status or EL 611. 

EL 713 Digital Signal Processing I 
2'15:0:0:3 

Time and transform domain description 
of discrete-time signals and filters, Z
transforms, difference equations, discrete 
Fourier analysis and the FFT. Properties 
and design of recursive and nonrecursive 
filters. Effects of finite precision arith
metic and round-off errors. Hardware 
realizations of digital filters. Introduction 
to spectral analysis. Prerequisites: grad
uate status and EL 611. 

EL 714 Digital Signal Processing II 
2'15:0:0:3 

Two-dimensional signals and systems: 
Fourier representations and multidimen
sional sampling. 2-D discrete Fourier 
transform and convolution. Difference 
equations, Z-transforms and multi
dimensional stability. Design and imple
mentation of nonrecursive and recursive 
digital filters. Multiparameter statistical 
estimation 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 
analysis. Kalman filters for smoothing, 
correlated signal in noise and colored 
noise. Prerequisites: graduate status, EL 
631 and EL 713. 

EL 715 Array Signal Processing 
215:0:0:3 

General sonar and radar array processing 
concepts. Array performance considera
tions. Narrowband and broadband signal 
processors. Classical and high resolution 
techniques for direction finding. 
Eigenstructure-based techniques and spa
tial smoothing techniques. Performance 
analysis of eigenstructure-based tech
niques. Asymptotic distribution of eigen
parameters associated with smoothed 
sample covariance matrices in uncorrelat-

ed and coherent scenes. Weiner solution 
and adaptive algorithms. Least Mean 
Square (LMS), accelerated gradient 
search and gradient algorithms with con
straints. Direct implementation by inver
sion of the sample covariance matrix and 
transient response considerations. 
Prerequisite: graduate status, EL 611 
and EL 631. 

EL 716 Multiresolution Signal 
Decomposition: Transforms, 
Subbands and Wavelets 215:0:0:3 

A unified treatments of signal decompo
sition methods for coding, compression 
and feature extraction. Orthonormal 
block transforms: sinusoidal and polyno
mial based transforms; decorrelation and 
compaction properties; and optimal 
quantizers. Subband filter banks: multi
rate sampling; decimation, interpolation, 
polyphase expansions; Mband filter 
banks for multichannel and multiresolu
tion expansions; and alias-free and per
fect reconstruction designs. Wavelets: 
time frequency localization, the short 
time Fourier and Gabor transforms; the 
orthonormal wavelet family; "Zoom-in" 
property; link to dyadic filter banks; and 
continuous and discrete wavelet trans
forms. Prerequisite: graduate status and 
EL 713. 

EL 911-919 Selected Topics in 
Systems each 2'15:0:0:3 

Selected topics of current interest in sys
tems and networks. (See departmental 
mailing for detailed description of each 
particular offering.) Prerequisite: speci
fied when offered. 

CONTROL SYSTEMS 
EL 522 Sensor Based Robotics 

215:0:0:3 

Robot mechanisms, robot arm kinemat
ics (direct and inverse kinematics), robot 
arm dynamics (Euler-Language, 
Newton-Euler, and Hamiltonian 
Formulations), trajectory planning, sens
ing, end-effector mechanisms, force and 
moment analysis, introduction to control 
of robot manipulators. Prerequisite: 
graduate status. Pre-/Co-requisite: EE 
106. Also listed under ME 661. 



EL 621 System Theory and Feedback 
Controll 2:0:0:3 

Design of single-input-output systems in 
the frequency domain. Stability of inter
connected systems from component 
transfer functions. Parameterization of 
stabilizing controllers. Introduction to 
optimization (Wiener-Hopf design). Pre
requisite: graduate status and EE 106. 

EL 622 Nonlinear and Sampled-Data 
Control Systems 2'1:>:0:0:3 

Introduction to nonlinear systems. Phase 
plane analysis, nonlinearities, lineariza
tion, limit cycles and averaging. Stability 
techniques: describing function, 
Lyapunov functions, Popov locus and 
circle criterion. Analysis and design of 
sampled-data systems by Z-transforms 
and state variable methods. Prerequi
sites: graduate status, EL 625 and EE 
106 or equivalent. 

EL 625 Linear Systems (formerly EL 
610) 2'1:>:0:0:3 

Basic system concepts. Equations 
describing continuous and discrete-time 
linear systems. Time domain analysis, 
state variables, transition matrix and 
impulse response. Transform methods. 
Time-variable systems. Controllability, 
observability and stability. Prerequisite: 
graduate status and EE 105. Also listed 
under ME 670. 

EL 721 System Theory and Feedback II 
2'1:>:0:0:3 

A continuation of EL 621 for 
multi-input-output systems. Matrix frac
tions, optimal and suboptimal design 
considerations for two-degree-of-free
dom systems. Prerequisites: graduate 
status, EL 621 and EL 613. 

EL 723 System Optimization Method 
2'1:>:0:0:3 

Formulation of system optimization 
problems. Elements of functional analy
sis applied to system optimization. Local 
and global system optimization with and 
without constraints. Variational methods, 
calculus of variations, and linear, nonlin
ear and dynamic programming iterative 
methods. Examples and applications. 
Prerequisite: graduate status. EL 625 or 
EL613. 
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EL 724 Hoo Frequency Domain 
Methods in Control 2'1:>:0:0:3 

Systems and operators, stabilizability, 
parameterization of stabilizing con
trollers, Hoo weighted sensitivity mini
mization for rational plants, H2 con
troller and Hoo controller design. 
Prerequisites: graduate status, EL 621 
and EL 725. Also listed under ME 870. 

EL 725 State Space Design for 
Linear Control Systems 2'1:>:0:0:3 

Topics to be covered include canonical 
forms; control system design objectives; 
feedback system design by pole place
ment; linear observers; the separation 
principle; linear quadratic optimum con
trol; random processes; Kalman filters 
as optimum observers; the separation 
theorem; robust control; and the servo 
compensator problem. Prerequisite: 
graduate status. EL 625. Also listed 
under ME 671. 

EL 821 Analysis of Stochastic 
Systems 2'1:>:0:0:3 

Stochastic difference and differential 
equations. Wiener process and Markov 
systems. Kolmogorov's equations for 
Markov systems. Stability of stochastic 
systems: stochastic Lyapunov functions, 
moment equations. Prerequisite: gradu
ate status and EL 631. 

EL 822 Application of Nonlinear 
Control to Robotics 2Yc:0:0:3 

Differential geometric approaches for 
control of nonlinear systems and applica
tions to robot manipulators. Introduction 
to Lie algebra and Lie bracket. 
Multivariable inverses for nonlinear sys
tems, external feedback linearization and 
zero dynamics. Application of nonlinear 
control to robotics: inverse dynamics, 
feedforward control, PD and PID con
trollers, variable-structure control, adap
tive control techniques (STR and 
MRAC) and force control. Prerequisite: 
graduate status and EL 725 (EL 522 is 
recommended but not essential). Also 
listed under ME 860. 

EL 823 Optimal Control Theory 
2'1:>:0:0:3 

Optimal control problem for determinis
tic systems with various constraints. 
Solution for both continuous and 

discrete-time systems using the maxi
mum principle and dynamic program
ming. Hamilton-Jacobi theory as applied 
to the synthesis problem. Prerequisite: 
graduate status, EL 723 and EL 625. 
Also listed under ME 771. 

EL 825 Large-Scale Systems and 
Decentralized Control 2Yc:0:0:3 

Introduction to analysis and synthesis of 
large-scale systems. System order reduc
tion algorithms, interconnected system 
stability, series expansion and singular 
perturbation. Decentralized control: 
decentralized fixed modes, LQR, fre
quency-shaped cost functionals and 
overlapping decompositions. Prerequi
sites: graduate status and EL 725 or 
instructor's permission. Also listed 
under ME 873. 

EL 826 Adaptive Control 2Yc:0:0:3 

Controllable and observable system mod
els (ARMA models), parameter estima
tion (least squares, projection algorithm, 
lattice filters), one and multi-step ahead 
prediction control, minimum variance, 
pole placement, LQG control, model ref
erence adaptive control. Prerequisite: 
graduate status and EL 725 or equiva
lent. Also listed under ME 871. 

EL 827 Stochastic Control 2Yc:0:0:3 

Introduction to stochastic control, sto
chastic processes, covariance and spectral 
density, stochastic state models, spectral 
factorization of continuous or discrete 
time processes and parametric optimiza
tion. Introduction to prediction and filter
ing theory: Wiener and Kalman filters. 
Prerequisite: graduate status, EL 625 
and EL 631. Also listed under ME 872. 

EL 921-929 Selected Topics in 
Control Engineering each 2'1:>:0:0:3 

Topics of current interest to feedback 
and control system engineers. (See 
department mailing for detailed descrip
tion of each particular offering.) 
Prerequisite: specified when offered. 
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TELECOA1A1UNICATIONS 
AND NETWORKING 
EL 535 Elements of Communications 
Networks 2;1:.:0:0:3 

An introductory course in telecommuni
cations networks. Review of calculus 
and probability theory in the context of 
telecommunications. Modulation of 
sinusoidal waves. Amplification and 
regeneration. Characterization of 
telecommunications traffic in terms of 
spectrum, capacity, response and duty 
cycle. Voice communications systems, 
switches, PBXs and transmission 
options. Circuit switching. Facsimile, 
image and video communications. ISDN 
and other integrated services approaches. 
Prerequisite: graduate status. This 
course cannot be applied towards 
degrees offered by the EE Dept. 

EL 536 Principles of Communication 
Networks (formerly EL 635) 21;5:0:0:3 

An introductory course in data commu
nications, computer communications 
and networking. Examples of networks. 
Data communications principles: trans
mission, digital and analog data and 
signalling and encoding. Data commu
nication techniques: asynchronous and 
synchronous transmission, error detec
tion, data link control and multiplexing. 
Circuit switching and packet switching, 
local metropolitan area networks. ISDN 
and Broadband ISDN, frame relay and 
other high speed networks. Introduction 
to protocols, architecture, and 
Internetworking. Prerequisite: Seniors 
may take course; juniors must have a 
GPA of >3.0, and preferably EE 105. 
Co-requisite: MA 222 or MA 223 or 
instructors's permission. 

EL 537 Protocols for Local Area 
Networks 2:3:0:3 

This course introduces the student to 
some basic local area networking tech
nologies and protocols in a set of lectures 
and laboratory experiments. Link level 
protocols. Local area Networks: 
CSMA/CD, Token Ring, IEEE standards 
and protocols. The Internet protocol 
suite: IP, ARP, RARP, ICMP, UDP and 
TCP. LAN Interconnection: bridges, 
routers and Gateways. Application proto
cols: SNMP, FTP, SMTP and NFS. 
Prerequisite: graduate status and EL 536 
(formerly EL 635). 
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EL 630 Probability (formerly EL 531) 
21;5:0:0:3 

Events, probability, repeated trials. 
Random variables distributions moments 
characteristic functions. Functions of ran~ 
dom variables. Sequences of random 
variables. Limit theorems. Engineering 
applications of statistics. Prerequisite: 
graduate status and MA 223. 

EL 631 Engineering Applications of 
Stochastic Processes 21;5:0:0:3 

Correlation, power spectrum, coherence, 
with applications in linear systems. 
Nonstationary signals, normal processes, 
mean square estimation, spectral analy
sis. Topics in Markov processes. Pre
requisite: graduate status and EL 630. 

EL 632 Principles of Analog 
Communications 21;5:0:0:3 

Performance analysis of AM and FM 
systems, FM bandwidth, Hilbert trans
form and it's applications and noise 
models. Threshold effect in FM 
receivers and the application of phase 
locked loops to threshold extension. 
Sampling theorem, pulse modulation, 
AID conversion pulse code modulation 
(PCM) and delta modulation, and pulse 
design. Prerequisite: graduate status, 
EE 140 or equivalent and MA 223 or 
equivalent. 

EL 633 Detection and Estimation 
Theory 2;1:.:0:0:3 

Detection of signals in noise, matched 
filters, M-ary digital communications. 
Signal detection and feature extraction in 
noisy environment based on likelihood 
ratio tests. Game-theoretic formulation 
of classification problems. Bayesian and 
point estimators: near-optimum detec
tors. Combined estimation and detection. 
Wiener theory and Kalman-Bucy filters. 
Co-requisite: graduate status and EL 
631. 

EL 636 Introduction to Communica
tions Networks: Protocols 2;1:.:0:0:3 

A continuation of EL 536 (formerly EL 
635) with emphasis on higher layer pro
tocols. Overview of the seven layer OSI 
model. Review of data link and network
ing layer protocols. Introduction to rout
ing and intemetworking. Transport layer 

considerations. Connection management. 
Analysis of major session, presentation 
and application layer protocols. 
Emphasis on issues involved in interac
tive, file transfer and mail transport. 
Discussion of syntax and Abstract 
Notation One (ASN.l). Introduction to 
directory services, remote procedure 
calls and client-server computing. 
Prerequisite: graduate status and EL 
536 (formerly EL 635). 

EL 637 Local and Metropolitan Area 
Networks 21;5:0:0:3 

Introduction. Local Area Networks: 
CSMA/CD, Token Ring, Token Bus: 
IEEE Standards, protocols and perfor
mance analysis. LAN interconnection: 
Bridges, Routers, Gateways. Metropoli
tan Area Networks: FDDI, DQDB: 
Standards and performance analysis. 
Higher Level Protocols used in 
LAN/MANs; LAN/MAN management, 
LAN/MAN interconnection: Frame 
Relay, ISDN, emerging standards and 
protocols. Other current topics. 
Prerequisites: graduate status. EL 536 
(formerly EL 635) or EE 392. 

EL 638 SONET-/ATM-Based 
Broadband Networks 21;5:0:0:3 

Future broadband networks will be 
based on SONET (Synchronous Optical 
Network) standards and A TM 
(Asynchronous Transfer Mode) tech
niques. This course covers three layers 
of broadband network transfer protocols, 
namely, SONET, ATM, and ATM adap
tation layer (AAL), as well as design 
implementation issues of transporting 
connectionless data packets (IP datagram 
and SMDS packets) over ATM net
works, signaling/routing, LAN emula
tion and congestion flow control. 
Prerequisites: graduate status and EL 
536 (formerly EL 635). 

EL 639 Wireless Communications 
Systems Fundamentals 215:0:0:3 

Overview of evolving radio communica
tions technology and wireless informa
tion networks. Frequency planning and 
standards activities. Resource sharing and 
reuse: trunking efficiency, cellular 
approach, sectorization, smart antennas. 
Basic features of radio propagation: loss, 
fading delay spread, Doppler shift. 
Characterization of radio channels: deter
ministic models, empirical loss predic-



tion, narrowband statistical models (log
normal, Rayleigh), wideband statistical 
models. Fading, noise and interface 
counteractions: diversity combing, cod
ing, equalization, power control. 
Modems: QPSK, DQPSK, MSK, OMSK. 
Codecs: vocoder, linear predictive cod
ing, vector quantization. Spread spec
trum: direct sequence, frequency hop
ping. Medium access protocols. Multi
access methods: FDMA, TDMA, CDMA. 
Traffic engineering: blocking probability, 
Erlang-B model, channel allocation 
methods, hand-off, performance 
enhancement. Prerequisites: graduate 
status and EL 536 (formerly EL 635). 

EL 733 Digital and Data 
Communications 2'/>:0:0:3 

Detection of signals in noise. Signaling 
through bandlimited channels: intersym
bol interference, equalizers. Principles of 
M-ary communication: signal space 
methods, optimum detection. Bandwidth 
efficiency of modulation schemes, com
bined coding and modulation. Spread 
spectrum systems: bandwidth expansion 
schemes performance in jamming and 
multiuser environments. Prerequisites: 
graduate status, EE 140 and EL 630. 

EL 735 Communication Networks 1: 
Analysis, Modeling and Performance 

2'/>:0:0:3 

Analysis, modeling and performance of 
centralized and distributed data commu
nication networks. Modeling of user traf
fic, communications link and processors. 
Queueing analysis. Packet-switched net
works. Time delay analysis of networks. 
Capacity assignment. Concentration, 
multiplexing, polling and buffer analy
sis. Multiple access for broadcast net
works-satellites, ALOHA, ground radio, 
local area networks. Prerequisites: grad
uate status, EL 630 and EL 536 (former
ly EL 635). 

EL 736 Communications Networks II: 
Design and Algorithms 2'/>:0:0:3 

Principles of network design, network 
design algorithms, centralized network 
design, static and dynamic routing algo
rithms, concentrator and switching node 
location, network reliability analysis, 
application of minimum spanning tree 
and shortest path algorithms to problems 
in network design, distributed network 
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design, case studies. Prerequisite: grad
uate status and EL 536 (formerly EL 
635) and knowledge of data structures. 

EL 737 Broadband Packet 
Switching Systems 2'/>:0:0:3 

Broadband integrated service digital net
works (B-ISDNs) provide end-to-end 
transport for a wide range of services, 
such as voice, data, image and video sig
nals. Broadband packet switches are 
essential components in B-ISDN and 
many architectures have been proposed. 
In this course, we will discuss these 
switches and compare their performance 
and implementation complexity. Course 
topics include Introduction of B-ISDN 
and Asynchronous Transfer Mode 
(ATM) Technology, ATM switch design 
criteria and performance requirement, 
survey of existing A TM switch architec
ture, shared-medium switch, shared
hatcher-banyan switch, large-scale ATM 
switch, multicast A TM switch, optical 
A TM switch and VLSI chips for ATM 
switches. Prerequisites: graduate status 
and EL 536 (formerly EL635 ). 

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 computers. Prerequisite: gradu
ate status and a basic knowledge of 
probability and linear algebra. 

EL 739 Information Theory 2'/>:0:0:3 

Concepts of entropy and mutual infor
mation as mathematical measures for 
discrete information sources and discrete 
communications channels. Source 
encoding theorems and source coding 
techniques. Extension to sources with 
memory, channel capacity and noisy 
channel coding theory. Extensions to 
continuous waveforms. Prerequisite: 
graduate status and EL 630. 

EL 930 Wireless Information Systems 
Lab (formerly EL 932) 2'/>:0:0:3 

This course will include hands-on expe
rience including a combination of labo
ratory experiments, lectures and projects 

relating to spread spectrum code division 
multiple access (CDMA) wireless com
munication systems. Among the specific 
topics addressed include pseudo-noise 
codes, transmitters and receivers for 
direct sequence and frequency hopping 
systems, acquisition and tracking, 
COMA wireless computer communica
tions, UHF channel propagation charac
teristics including multipath time delay 
profiles and attenuation measurements, 
bit error rate measurements, phase 
locked loops and spectrum sharing with 
existing narrowband users. Prerequisite: 
EE 140 or equivalent. 

EL 931-939 Selected Topics in 
Information Science each 2'/>:0:0:3 

Selected topics of current interest in 
information science. (See departmental 
mailing for detailed description of each 
particular offering.) Prerequisite: speci
fied when offered. 

ELECTRONIC DEVICES, 
CIRCUITS AND SYSTEMS 
EL 545 Microwave Integrated and 
Semiconductor Circuits I 2'/>:0:0:3 

Transmission line review: co-axial, 
two-wire, parallel plate transmission 
lines. Printed transmission lines: 
microstrip line, stripline and other print
ed lines; quasistatic analysis, introduc
tion to spectral-domain analysis, Green's 
functions; characteristic impedance; 
attenuation, perturbation method. 
Coupled transmission lines, directional 
coupler, coupled line filters. Transmis
sion line transitions: bends, junctions, 
cross-overs, qualitative equivalent mod
els. Prerequisite: graduate status and 
EE 160 (or 163). 

EL 546 Microwave Integrated and 
Semiconductor Circuits II 2'/>:0:0:3 

Review of semiconductor physics, intro
duction to microwave integrated circuits 
(MICs) S-parameter analysis, flow 
graphs, stability criteria of amplifiers. 
Oscillators and amplifiers, noise figure, 
noise measurement. PN junction diodes, 
varactors, Schottley-barrier, PIN, 
IMPATT and Gunn diodes; bipolar and 
field-effect transistors; device physics 
and applications to VCO, frequency 
multipliers, detectors, mixers, attenua
tors, phase shifters, switches. Prerequi
site: graduate status, EL 545, EE 112. 
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EL 547 Introduction to VLSI Design 
System Design 2;/,:0:0:3 

This course will cover the following sub
jects: MOS transistor theory; CMOS
BiCMOS logic; CMOS processing tech
nology; latchup; circuit characterization 
and performance estimation; 
static/dynamic circuit and logic design 
techniques; mixed (analog/digital) 
design, standard cells and gate arrays; 
clocking strategies; input/output struc
tures; datapath, memory and control 
logic design. Advanced VLSI CAD tools 
will be used for layout; timing, function
al and mixed mode simulations. 
Prerequisites: senior or graduate status, 
CS 336 and EE 11 I. 

EL 641 Advanced Electronic 
Circuitry I 2;1,:0:0:3 

Basic semiconductor physics. Small-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 multistage broadband 
small-signal amplifiers, operational 
amplifiers, discrete and analog integrated 
circuits. Prerequisite: graduate status, 
EE I I I and EE I 12. 

EL 642 Advanced Electronic 
Circuitry II 2;1,:0:0:3 

Tuned circuits and impedance transform
ers, narrow-band non-linear amplifiers. 
Tuned-circuit sine-wave oscillators, mix
ers, AM modulators and demodulators, 
and FM modulators and demodulators. 
Prerequisite: graduate status, EL 641. 

EL 643 Advanced Electronic 
Circuitry III 2;/,:0:0:3 

Junction and field-effect transistors as 
switches. Basic digital logic gates and 
switching circuits. Integrated circuit 
logic schemes and "building blocks". 
Sweep circuits and switching circuits. 
Prerequisite: graduate status, EL 641. 

EL 644 VLSI System and 
Architecture Design 2:2:0:3 

This course is a continuation of EL 547, 
and covers top-down design using 
VHDL: structural design, modeling, 
algorithmic and register level design, 
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synthesis; FPGAs; case studies; design 
for testing. This course provides students 
with a solid background and hands-on 
experiences on full-custom VLSI chip 
design using CMOS technologies. 
Several design examples of prototyped 
VLSI chips in high-speed networking 
are described in the class. Each student 
or each group (with two students per 
group) needs to submit a project propos
al at the beginning of the semester that 
outlines the project objective, system 
and chip architectures, specification of 
the chip, and approaches and schedule to 
complete the project. The project 
includes the design and simulation of a 
VLSI lab: partitioning, placement and 
routing, automated synthesis and stan
dard cells. Chips that are designed com
pletedly will be sent to foundry for fabri
cation. Students are supposed to finish 
and present the project at the end of the 
semester. The grade will depend on the 
completion and the presentation of the 
project. Prerequisites: EL 547 or 
instructor's permission. 

EL 646 Integrated Circuit (VLSI) 
Fabrication Techniques 2;1,: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 structure, 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, 
interconnection and packaging to final 
tests. Study of impact and process on 
design rules. Prerequisites: graduate 
status and EE I 12. Also listed under 
MT709. 

EL 647 Power Electronics 

See course listings under Power 
Engineering. 

EL 941-949 Selected Topics in 
Electronics each 2;1,:0:0:3 

Special topics of current interest to staff in 
the field of electronic devices, circuits and 
systems. (See departmental mailing for 
detailed description of each particular offer
ing.) Prerequisite: specified when offered. 

ELECTRO-OPTICS, QUANTUM 
ELECTRONICS AND 
MATERIALS SCIENCE 
EL 551-552 Electro-Optics, I, II 

each 21!2:0:0:3 

Maxwell equations. Propagation of plane 
waves: polarization, reflection, refrac
tion, interfaces and multilayers; diffrac
tion; Fourier optics; Gaussian beams; 
laser resonators; optical fibers and guid
ing layers; optical waveguide couplers, 
propagation in anisotropic media; modu
lators and optical detection. EL 55 I pre
requisite: graduate status and EE 164 or 
equivalent. EL 552 prerequisite: gradu
ate status and EL 551. 

EL 651 Statistical Mechanics I 
2;1,:0:0:3 

Equilibrium distributions. 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. 
Nonequilibrium phenomena using 
Boltzmann transport equation. Prerequi
site: graduate status. Also listed under 
PH663. 

EL 652 Statistical Mechanics II 
2;1,:0:0:3 

Micro-, macro- and grand-canonical 
ensembles and principles of classical sta
tistical mechanics. Condensation phe
nomena. Treatment of fluctuation and 
transport phenomena. Density matrix for
malism of quantum statistical mechanics. 
Many-body problems. Prerequisite: 
graduate status and EL 651 or PH 663. 
Also listed under PH 664. 

EL 653-654 Quantum Electronics I, ll 
each 2;1,:0:0:3 

Interaction of electromagnetic radiation 
with quantized matter systems: sponta
neous emission, absorption and induced 
emission; two-level systems; relaxation 
processes: homogeneous and inhomoge
neous lines. Laser devices: Gaseous, solid 
state and diode lasers. Laser dynamics: 
Q-switch, mode locked and ultrashort 
pulse generation. Non-linear optics: 
Harmonic generation, parametric interac
tions Raman and Brillouin nonlinearities. 
Fundamental noise properties of laser 



oscillators.EL 653 prerequisite: graduate 
status. EL 654 prerequisite: EL 653. 

EL 655-656 Quantum Mechanics I, II 
each 215:0:0:3 

Quantum mechanics with applications to 
atomic systems. The use of 
Schroedinger's equations. Angular 
momentum and spin. Problems and 
approximation methods. Semiclassical 
theory of field-matter interaction. EL 
655 prerequisite: graduate status. EL 
656 prerequisite: EL 655. Also listed 
under PH 667-668. 

EL 658 Fiber Optic 
Communications 215:0:0:3 

Preview of fiber optic communications, 
optical fibers, light sources, detectors 
and modulation techniques. Transmitter, 
receiver and repeater technology. System 
applications. Integrated optics. Prerequi
site: graduate status. 

EL 950 Laboratory in Electronic 
Materials and Electro-Optics 0:5:0:3 

Selected experiments in electrical prop
erties of materials. Physical properties of 
semiconductors, Hall effect measure
ments, photoelectricity, superconductivi
ty, magnetoresistance, masers and lasers, 
harmonic generation, frequency mixing 
and modulation in optics and quasi-optic 
region. Experiments of project type 
designed to prepare students for indepen
dent research in above areas. Lab fee 
required. Prerequisite: graduate status. 

EL 951-959 Selected Topics in 
Quantum Electronics, Material 
Science and Electro-Optics 

each 215:0:0:3 

Topics of current interest dealing with 
interaction of matter with electromagnet
ic fields. (See department mailing for 
detailed description of each particular 
offering.) Prerequisite: specified when 
offered. 

POWER ENGINEERING 

EL 564 Electromechanical Power 
Conversion 215:0:0:3 

Motion of elementary charged particles 
in electromagnetic fields. Transform
ation laws for the electromagnetic field 
intensities. Magnetoplasma-dynamical 
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equations. Electrical and mechanical 
power densities, power density relations, 
and the design of the armature conduc
tors in terms of power densities. 
Representation of fields in terms of trav
eling waves; synchronous and asynchro
nous interaction. Steady-state perfor
mance of synchronous converters. MHD 
power generation. Prerequisite: gradu
ate status and EE 160 or EE 163. 

EL 568 Electric Drives 1: 
Characteristics and Controls 215:0:0:3 

Transient conditions in electric drives. 
Load torques, moments of inertia, mass
es and forces translated to a rotating 
shaft. 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 de and ac drives with static converter 
supply. Worked examples effectively 
illustrate the application of the mathe
matical derivations. Prerequisite: gradu
ate status and EE 180. 

EL 569 Electric Drive II: Design 
215:0:0:3 

Torque-speed envelopes, electrical and 
mechanical ports. Modeling of the motor 
and speed control. Outline of direct 
approach to design. Mechanical and 
thermal stress limitations. Magnetic and 
electrical loading. Relations between 
flux and current densities. Determination 
of losses. Scaling laws. Flux plotting 
techniques. Procedures, computer pro
grams and applications. Prerequisite: 
graduate status and EL 568. 

EL 647 Power Electronics 215:0:0:3 

Principles of thyristor devices, GTOs, 
MOSFETs, dynamic characteristics of 
DC choppers, dependence of turnoff cir
cuits on load characteristics and 
switched-mode power supplies. Phase 
control, full wave circuits with inductive 
load and commutation. Power inverters. 
Prerequisite: graduate status, EE 105 
and EE 112. 

EL 661 Introduction to Power 
System Engineering 215:0:0:3 

Power system engineering analysis: 
three-phase circuit calculations, network 
representations and load flow calcula-

tions. Reliability analysis: generation 
reliability. Generation costing and eco
nomic dispatch. Prerequisite: graduate 
status and EE 183 or equivalent. 

EL 662 Power Systems Economics 
and Planning 215:0:0:3 

Power system economics: revenue 
requirements, load duration and reserve 
requirements. Load forecasting: econo
metric methods. Optimal expansion plan
ning and methodologies: optimal genera
tion expansion computer modeling. 
Decision analysis techniques. Prerequi
site: graduate status and EL 661. 

EL 663 Transients, Surges and 
Faults in Power Systems 2/<:0:0:3 

Analysis of lumped-circuit, normal and 
abnormal 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 inte
grated systems. Prerequisite: graduate 
status and EE 183 or equivalent. 

EL 664 Relay Fault Protection 
2/<:0:0:3 

Protective relay functions and classifica
tion. Electromechanical relay types, oper
ating principles and basic characteristics. 
Communication channels for relaying. 
Current and voltage transformers, trans
ducers. Protection of busses, transform
ers, generators, motors, and other station 
equipment by the zone protection 
method. Distribution and transmission 
line relaying systems. Relay setting cal
culations. Primary and backup protection, 
application and philosophy with applied 
relay engineering examples. Prerequi
site: graduate status and EL 663. 

EL 665 Power System Stability I 
215:0:0:3 

Introduction to the study of power sys
tem dynamics: mathematical modeling 
of prime movers, power plants, synchro
nous machines, field exciters transmis
sion lines, relay loads and stabilizers. 
Prerequisites: graduate status, EE 106 
and EE 183. 
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EL 666 Power System Stability II 
2'/,:0:0:3 

Study of electrical machine and system 
dynamics, system governing and genera
tion control prime mover, energy supply, 
system dynamics and control. Prerequi
site: graduate status and EL 665. 

EL 961-969 Selected Topics in Power 
each 2'/,:0:0:3 

Topics of current interest in electric 
power engineering. (See departmental 
mailing for detailed description of each 
particular offering.) Prerequisite: To be 
specified when offered. 

ELECTRODYNAMIC AND 
WAVE PHENOMENA 
EL 571-572 Engineering 
Electromagnetics I, II each 2'/,:0:0:3 

Engineering applications of electromag
netics. A device-hardware oriented 
course for graduate and advanced under
graduate students. Topics include hollow 
conducting waveguides, dielectric 
guides; two-wire, coaxial and strip trans
mission lines; linear antennas, arrays, 
horn and dish antennas. Waveguide 
components: attenuators, phase shifters; 
waveguide-coaxial transitions, etc. 
Electromechanical transducers: loud 
speakers, microphones, relays. EL 571 
prerequisite: graduate status and EE 
160 or EE 163. EL 572 prerequisite: 
graduate status and EL 571. 

EL 573 Introduction to Microwave 
Engineering 2'/,:0:0:3 

Review of EM theory, transmission 
lines. S, Z, Y, ABCD parameters, net
work theory, network analyzer, signal 
flow graphs, CAD methods. Impedance 
matching, multisection 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: 
r;raduate status and EE 160 or EE 163. 
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EL 581 Introduction to Plasma 
Engineering 2'/,:0:0:3 

Basic plasma concepts and applications; 
parameters describing the plasma; 
motion of charged particles in electro
magnetic fields; effect of particle colli
sions on plasma transport: diffusion and 
mobilities. Plasmas as dielectric media; 
plasma dielectric response functions for 
collective plasma oscillations and for 
electromagnetic wave propagation in 
plasma. Prerequisite: graduate status 
and EE 160 or EE 163. 

EL 671 Fields and Waves 2'/,:0:0:3 

The course lays the groundwork to the 
theory and understanding 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. Prerequisites: gradu
ate status and EE 160 or EE 163. 

EL 672 Electrodynamics: Wave 
Propagation and Guidance 2Y2:0:0:3 

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 
emphasis is on understanding wave phe
nomena and on studying the basic con
cepts and techniques that are useful when 
treating relevant problems over the entire 
electromagnetic spectrum. Prerequisite: 
graduate status and EL 671. 

EL 673 Electrodynamics: Fields and 
Materials 2Y2:0:0:3 

Interaction of electromagnetic fields with 
material media from classical viewpoint. 
Macroscopic description of dielectric, 
magnetic and conducting materials, ener
gy relations, dispersion and attenuation in 
dielectrics and ionized media. Wave 
propagation in anisotropic crystals and 
ferrites, and waves in inhomogeneous 
media. Prerequisite: graduate status and 
EL 671. Also listed under PH 625. 

EL 675 UHF Propagation for Wireless 
Systems 2Y2:0:0:3 

UHF radio applications for cellular 
mobile radio telephones, wireless local 
area networks and personal communica
tions networks. Propagation characteris
tics of UHF radio signals over a flat 
earth, buildings in cities and within 
buildings: basic physical principles 
underlying propagation and diffraction; 
signal behavior; theoretical models for 
predicting propagation characteristics: 
Huygens' principle; Fresnel zone and 
diffraction theory; and mathematical 
models of propagation. Prerequisites: 
graduate status and undergraduate elec
tromagnetics course. 

EL 676 Fundamentals of Radar 
2Y2:0:0:3 

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 
receivers, indicators, modulators and 
microwave components. Presentation of 
systems and techniques including MTI, 
Doppler radars and pulse compression. 
Prerequisite: graduate status and EL 
611. 

EL 771-772 Radiation and 
Diffraction I, II 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 transient fields, 
wave packets: ray description of reflec
tion and refraction, diffracted rays (geo
metrical theory of diffraction). Second 
semester: rigorous methods. Eigen-func
tion expansions; discrete and continuous 
spectra, Green's functions; alternative 
representations, asymptotic reduction of 
rigorous integral representations. EL 771 
prerequisite: r;raduate status and EL 
672. EL 772 prerequisite: graduate sta
tus and EL 771. 

EL 773-774 Guided Waves and 
Beams I, II each 2/,:0:0:3 

Theory and application of guided waves 
and beams in areas of electromagnetics 
(radar), microwave acoustics and integrat
ed optics. Propagation characteristics of 
surface and leaky waves: effects of loss; 



mode coupling; characterization of discon
tinuities. Propagation in periodic struc
tures. Beam fields; properties of laser 
beams; divergence, Fresnel and 
Fraunhofer approximations; scattering and 
guiding of beams by planar structures; 
beam displacement and distortion; cou
pling to surface waves. EL 773 prerequi
site: graduate status and EL 672. EL 774 
prerequisite: graduate status and EL 773. 

EL 775 Antenna Theory 2';;:0:0:3 

Concepts of antenna radiation patterns, 
radiation resistance equivalent network; 
gain; effective 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 and EL 671. 

EL 871 Advanced Ray Methods in 
Wave Propagation 2';;:0:0:3 

Asymptotic theory of radiation and dif
fraction, 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 inhomogeneous dispersive 
media, diffraction and transition phe
nomena for transients. Prerequisite: 
graduate status and EL 772. 

EL 970 Microwave Engineering 
Laboratory/Project I :4:0:3 

Design, fabrication, testing of passive 
circuits (couplers and filters), active cir
cuits (amplifier and oscillator) and 
antennas using printed circuits. Design 
and simulation using microwave CAD 
tools (Supercompact, Touchtone, Puff, 
PCAAMT), HP-851 0 automated net
work analyzer measurement, frequency 
and time-domain measurements, antenna 
pattern measurement, printed circuit lay
out and photoetching. Prerequisite: 
E£160; Co-requisite: EL 545 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, including wave 
interactions with materials and special 
mathematical and numerical techniques. 
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(See departmental mailing for detailed 
description of each particular offering.) 
Prerequisite: specified when offered. 

EL 981-989 Selected Topics in 
Plasmas each 2';;:0:0:3 

Aspects of plasmas of current interest. 
Subjects drawn from plasma composi
tion dynamics and interactions with elec
tromagnetic fields. (See departmental 
mailing for detailed description of each 
particular offering.) Prerequisite: speci
fied when offered. 

DEPARTMENT PROJECTS, 
READINGS, THESIS AND 
SEMINAR 
EL 590 Advanced Computer 
Hardware Design 2:3:0:3cd 

The use of hardware description lan
guage VHDL for computer hardware 
modeling, logic synthesis, register-level 
synthesis and simulation. The resulting 
design with hundreds or thousands of 
gates is then ready to be downloaded to 
form FPGA chips or silicon cells. We 
plan to use programs such as 
QuickVHDL, modeling and simulation 
tools from Mentor Graphics or similar 
large-scale programs. Students will use 
X-terrninals in the UNIX Lab and work
stations in the VLSI lab for approximate
ly four hours per week. A design project 
is required, and students will make a 
written and oral presentation. Prerequi
sites: CS 201, CS 337 and E£188. 

EL 591-599t Selected Topics in 
Electrical Engineering each 2';;:0:0:3 

Topics of current interest in electrical 
engineering offered for credit to both 
selected undergraduate and graduate stu
dents. (Call the EE department for 
detailed description of each particular 
offering.) Prerequisite: specified when 
offered. 

EL 990-991 Laboratory Internship I, II 
each 0:5:0:3 

Work in graduate laboratories under 
immediate guidance of faculty member. 
May be used as adjunct to or continua
tion of departmental graduate laboratory 
courses. Prerequisite: degree status. 

EL 993-994 Readings in Electrical 
Engineering I, II each 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 relat
ed course offerings. Readings conducted 
under guidance of a faculty member who 
is expert in the fields, generally consists 
of readings in advanced literature. 
Examination required. Not more than 3 
units may be offered toward the master's 
degree. Prerequisite: degree status. 

EL 995-996 Advanced ~~k~~n-'? . " 
~) 

Theoretical and experimental projects in 
various research areas in electrical engi
neering and electrophysics for the 
advanced graduate student. Projects 
assigned on basis of specialized interest 
and preparation of the student. A written 
report or oral examination is required at 
the discretion of the adviser. Prerequi
site: degree status. 

EL 997 Thesis for Degree of 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). 
Prerequisite: degree status. 

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
ativity and include features of originality 
and utility worthy of publication in rec
ognized journal. Candidate must suc
cessfully defend dissertation orally. 
Registration of 24 units required (contin
uous dissertation registration required). 
Prerequisite: passing qualifying exami
nation. Registration beyond I 2th unit 
requires passing of area examination. 
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ELECTROPHYSICS PROGRAM 

Polytechnic offers a program of study 
leading to a Master of Science in electro
physics. The program is intended to pre
pare students to work at the interface 
between electrical engineering and 
physics, where new engineering applica
tions of various physical phenomena are 
developed. Emphasis is placed on wave 
propagation, electro-optics and plasmas. 
Students entering the program typically 
have an undergraduate background in 
electrical engineering or in physics, a 
strong interest in physical phenomena 
and/or applied mathematics and a desire 
to participate in research. 

The program is administered by the 
Department of Electrical Engineering. 

The program of study consists of 
basic courses in wave propagation, elec
tromagnetic theory and electro-optics 
offered through the Department of 
Electrical Engineering. Traditional areas 
of active research that are covered 
include propagation and diffraction of 
waves, antennas, microwave networks, 
plasmas and solid-state devices. Areas of 
modem optics that are covered include 
lasers and optical communications. 
Additional areas are nonlinear wave 
propagation, ultrasonic waves in solids 
and waves in the earth's ionosphere. The 
basic courses are offered yearly on both 
the Brooklyn and Farmingdale campuses. 
Specialized courses may be offered on 
one or the other campus, or in alternate 
years on the two campuses. 

The electrophysics faculty at 
Polytechnic has made significant contri
butions to each of the areas cited above 
and maintains active theoretical and 
experimental programs in them. Because 
the electrophysics program is an out
growth of these research activities, stu
dents in the program are exposed to the 
most current technical developments in 
each area and can be guided in research 
at the forefront of these areas. 
Experimental research is carried out in 
laboratories in Farmingdale and 
Brooklyn. At Farmingdale, experimental 
facilities include laboratories devoted to 
semiconductors, microwaves and mil
limeter waves, gas discharges and plas
mas. The Brooklyn campus has laborato
ries devoted to electro-optics. 
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REQUIREMENTS FOR THE 
MASTER'S DEGREE 
The entrance requirements for the 
Master of Science in electrophysics are a 
bachelor's degree in engineering or sci
ence from an accredited institution, with 
a superior undergraduate record, includ
ing undergraduate courses in differential 
equations, electromagnetic theory, quan
tum and solid-state physics, and linear 
systems. Students with deficiencies in 
these areas may be admitted if they take 
appropriate introductory courses to rem
edy these deficiencies. Outstanding stu
dents are advised to apply for financial 
aid in the form of research fellowships 
teaching fellowships, or partial tuition 
remission. 

To satisfy the requirements for the 
MS in electrophysics, the student must 
complete a total of 36 units of courses, 
as described below. An overall grade
point average of B in all graduate cours
es is required by the University. In 
addition, a B average is required in spe
cific groups of courses, as indicated 
below. 

1. Core Courses 

Three courses from among the following: 

EL 55! 
EL 581 
EL 611 
EL 651 
EL 653 
EL 671 

Electro-Optics I 
Introduction to Plasma Engineering 
Signals, Systems and Transforms 
Statistical Mechanics I 
Quamum Electronics I 
Fields and Waves 

9 Units 

2. Two one-year sequences, which may 
include the above courses. Both of these 
one-year sequences must be in electrical 
engineering or physics courses, and at 
least one must be an EL sequence. 

6-12 Units 

3. Approved electives. 21-15 Units 

Total: 36 Units 
A complete course of study, including 

the choice of the one-year sequences, 
should be arranged in consultation with 
an adviser. A master's thesis of 9 units 
may be included as part of the elective 
courses. At least 24 of the 36 units must 
be in courses with an EL prefix. 

An overall B average is required in 
the combination of five to seven courses 
offered to satisfy categories 1 and 2 
above. 

The EE Department Graduate 
Student Manual should be consulted for 
more detailed rules and procedures, 
including student status, recommended 
electives and one-year sequences, cur
rent areas of research and disqualifica
tion for low grades. 

EP 997 Thesis for Degree of Master of 
Science in Electrophysics 

each 3 units 

Independent research project demon
strating professional maturity, performed 
under guidance of adviser. Oral thesis 
defense and formal bound thesis volume 
required. Registration of 9 units required 
(continuous thesis registration required). 
Prerequisite: Degree status. 
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SYSTEMS ENGINEERING PROGRAM 

Systems engineering is based on the body 
of theoretical knowledge that underlies 
the engineering of modem complex sys
tems. Systems engineering is the applica
tion of this body of knowledge to the 
design of systems, usually involving the 
integration of several disciplines to 
achieve the desired design objective. The 
theoretical resources of these fields 
include selections from among the newer 
branches of applied mathematics, meth
ods of modeling and simulation, methods 
for the analysis of signals and systems, 
the theories of communication and con
trol, the techniques of optimization and 
of decision making and many of the 
facets of computer science. 

Faced with a diverse and complex 
scientific environment, the systems engi
neer may receive assignments crossing 
traditional lines of engineering applica
tions. Systems engineering is presently 
applied in areas such as transportation, 
urban services, bioengineering, resource 
management, 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 feedback control, 
instrumentation and measurement, analy
sis of data, optimization communication 
of information and simulation, stressing 
the use of computers. The systems engi
neering graduates' orientation and train
ing enable them to participate in the 
analysis and solution of today's complex 
technological and societal problems. 

The Department of Electrical 
Engineering administers the program 
leading to the degree Master of Science 
in systems engineering. Outstanding stu
dents should apply for financial aid in 
the form of research fellowships, teach
ing fellowships or partial tuition remis
sion. 

Students wishing to continue graduate 
study towards a PhD in the area of sys
tems may do so in the Electrical 
Engineering Program. 

REQUIREMENTS FOR THE 
MASTER OF SCIENCE 
The entrance requirement for the Master 
of Science in systems engineering is a 
bachelor's degree in engineering or sci
ence from an accredited institution, with 
a superior undergraduate record, includ
ing undergraduate courses in differential 
equations, probability, linear systems, 
feedback control and computer program
ming. Students with deficiencies in these 
areas may be admitted if they take appro
priate introductory courses to remedy 
these deficiencies. 

To satisfy the requirements for the 
MS in systems engineering, the student 
must complete a total of 36 units of 
courses, as described below. An overall 
grade average of B in all courses is 
required by the University. In addition, a 
B average is required in specific groups 
of courses, as indicated below. 

1. Core Courses 

Three courses from among the following: 

EL 630 
EL 625 
EL 611 
EL 613 
EL 621 
MA 683 

Probability 
Linear Systems 
Signals, Systems and Transforms 
Applied Matrix Theory 
Feedback Control I 
Statistical Inference I 

9 Units 

2. Two approved one-year sequences, 
which may include the above courses. At 
least one of these sequences must be in 
EL orCS courses. 

3. Approved electives. 

6-12 Units 

21-15 Units 
Total: 36 Units 

A complete course of study, including 
the choice of the one-year sequences, 
should be arranged in consultation with 
an adviser. A master's thesis of 9 units 
may be included as part of the elective 
courses. At least 24 of the 36 units must 
be in courses in engineering subjects, 
computer science or operations research, 
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 satisfy categories I and 2 
above. 

The EE Department Graduate Student 
Manual should be consulted for more 
detailed rules and procedures, including 
student status, recommended electives and 
one-year sequences, current areas of 
research and disqualification for low 
grades. 

SE 997 Thesis for Degree of Master 
of Science in Systems 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). 
Prerequisite: Degree status. 
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TELECOMMUNICATION NETWORKS PROGRAM 

Telecommunications is a rapidly grow
ing field. From the military communica
tion networks of the early 1950s, 
telecommunications technology has 
evolved to find applications in almost all 
areas of modem society, including bank
ing, reservation systems, office informa
tion systems, corporate networks, and 
the Internet and World Wide Web. 
Recent challenges include gigabit optical 
networks, multimedia communications 
and wireless network access. 

The rapid evolution of telecommuni
cations technology demands a broad 
educational background including 
today' s technological breakthroughs. 
Polytechnic's master's program in 
telecommunication networks contains a 
wide variety of courses ranging from 
fundamental topics to recent technologi
cal advances. 

REQUIREMENTS FOR THE 
MASTER OF SCIENCE 
Admission to the Master of Science in 
telecommunication networks program 
requires an undergraduate degree in 
computer science, computer engineering 
or electrical engineering, with a superior 
undergraduate record from an accredited 
institution. The Graduate Record Exam 
(GRE) is recommended. Applicants hav
ing comparable degrees in other fields 
will be considered for admission on an 
individual basis. Generally, entering stu
dents are expected to have a basic 
knowledge of computer fundamentals 
such as programming in C++, data struc
tures and computer architecture. 

Students having superior academic 
credentials but lacking sufficient back
ground are admitted in conditional status 
pending satisfactory completion of sever
al individually specified preparatory 
courses. These preparatory courses 
include CS 530 (Introduction to 
Computer Science), CS 540 (Data 
Structures and Algorithms) and CS 580: 
(Computer Architecture and Organiza
tion), however, no credit will be allowed 
for any of the preparatory courses 
towards this degree (other courses may 
be required). In some cases such students 
will be invited to an interview to deter
mine the necessary preparatory courses 

they need to complete. Successful com
pletion of the preparatory courses with a 
B or better average grade is a necessary 
condition for transfer to regular status. 

Admission with advanced standing is 
accepted in accordance with Polytechnic 
regulations published in this catalog. A 
maximum of 9 units may be applied to 
the MS in telecommunications networks 
from previous graduate work at an 
acceptable institution. 

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 courses group, as indicated below. 
Students with an exceptionally strong 
telecommunications background may be 
allowed to replace required courses with 
more advanced electives. Permission of 
the graduate adviser is required for all 
courses. 

1. Core Courses 
EL 536 Prine. ofCommun. Networks 

(formerly EL 635) 
EL 637 Local and Metrop. Area Networks 
CS 613 Computer Architecture I. orCS 623 

cs 627 
cs 682 
cs 684 
EL 537 

Operating Systems I 
Peiform. Eva/. of Computer Systs. 
Network Managemelll and Security 
Ne!IVork Protocols I or 
Protocols for Local Area Networks 
(an other approved core elective 
course) 

21 Units 

In certain rare circumstances, and with 
approval of the program's director, other 
CS and EE courses may be used to fulfill 
the core requirement. For students with 
the appropriate background, CS 627 may 
be replaced by EL 735 (Communications 
Networks I.) Students may not take both 
CS 684 and EL 537. 
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2. Project Requirements 

CS 687 Project in Telecommunications 
Networks or EL 995 Advanced Project I 

All students in the MS in 
Telecommunications Networks program 
are required to take a project course. 
either CS 687 or EL 995. A project 
adviser must be obtained and a project 
plan approved before registering. The 
project should be completed in one 
semester. If not, it must be completed in 
the next semester, and the student will 
have to register for 0.5 credits. After 
obtaining the graduate adviser's 
approval, a student may substitute CS 
687 with a traditional EE orCS master's 
thesis or project, as long as it is telecom
munications-related. If the thesis option 
is chosen, additional thesis credits will 
count towards the free elective courses. 

3 Units 

3. Program Elective Courses 

Students are required to take two courses 
(not already counted towards the core 
requirement) from the following list of 
optional courses: 

cs 603 Design and Analnis Algorithms I 
cs 613 Computer Architecture I 
cs 623 Operating Systems I 
cs 685 Ne/1\'ork Protocols ll 
cs 606 Softlvare Engineering I 
cs 608 Principles of Database Svstems 

EL 638 SONET/ATM-Based Broadband 
Netu·orks 

EL 639 Wireless Communication Svstems 
Fundamentals 

EL 735 Communications Netlvorks I 
EL 736 Communications Networks ll 
EL 737 Broadband Packet Switching 
EL 930 Wireless Information Svstems Lab 

MG 652 Telecommunicatimls Regulation, 
Policy and Law 

MG 654 Economics of lnjbrmation Svstems 
6 Units 

4. Free Elective Courses 

Any two graduate elective courses from 
EE or CS, approved by a program adviser. 

6 Units of free electives 

Total: 36 Units 
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DEPARTMENT OF HUMANITIES 
AND SOCIAL SCIENCES 

Head: Richard E. Wener 

The Department of Humanities and 
Social Sciences offers a variety of 
degree programs, minors, concentrations 
and elective courses. Through these 
courses and programs, we hope to pro
vide a means whereby students can 
expand their understanding of the society 
and culture in which they live and obtain 
skills that can lead to successful and 
enriching careers. In a world of narrowly 
focused specialists, human progress 
depends upon those who can synthesize 
knowledge and communicate it with real 
understanding. Such persons are not 
locked into rigid academic disciplines 
and patterns of thinking; they are as 
intellectually comfortable in the sciences 
as in the humanities and social sciences. 
While such persons are rare, they are in 
demand in virtually every profession and 
can expect to fill vital roles in fields 
which are only now being explored. It is 
the mission of the department to provide 
students with the kind of integrated edu
cations that can give them a breadth of 
knowledge and perspective. 

The department fulfills its mission 
with degree programs for humanities and 
social science majors and plays an essen
tial role in the education of students who 
are majors in other departments. Today's 
engineers and scientists must have a 
background in the humanities and social 
sciences 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. 

All majors and minors are available at 
the Brooklyn campus. For availability at 
the Farmingdale campus, check with the 
departmental office. 

DEGREE 
PROGRAMS 

Undergraduate Degrees 
The department offers the following 
undergraduate degrees: 
• BS in Journalism and Technical Writing 

(Technical Communication) 

BS in Social Sciences with 
concentrations in 
• Pre-Law 
• History and Philosophy of 

Science and Technology 
• World History 
• Economics 
• Psychology and Behavioral 

Sciences (Anthropology and 
Sociology) 

BS in Humanities with 
concentrations in 
• Philosophy 
• Literature 
• Humanistic Studies (multidisci

plinary) 

Graduate Degrees 
The department offers the following 
graduate degrees: 
• MS in Specialized Journalism 

(Technical and Professional 
Communication) 

• MS in History of Science 
• MS in Environment-Behavior 

Studies 
• Certificate in Human-Computer 

Interaction 

The Undergraduate Degree 
Students working toward one of the 
bachelor of science degrees take a core 
curriculum in contemporary liberal arts, 
together with their chosen course con
centrations. The core curriculum was 
conceived to meet the increasing need 
for specialists in the social sciences, 
technical writing and the humanities who 

are also familiar with computers, the 
physical sciences and engineering and 
mathematics. The degree is interdiscipli
nary, with emphasis on developing inte
grated historical, economic, behavioral 
and cultural perspectives on human soci
ety. The graduate and undergraduate 
programs exploit the advantages and 
strengths of a technological university 
and thus are particularly beneficial to 
students who combine strong interests in 
the social sciences, humanities, or jour
nalism and technical writing with inter
ests in science and technology. 

Dual Undergraduate Degrees 
Students may pursue dual undergraduate 
degrees in one of the humanities or 
social sciences fields listed above and in 
engineering, science or mathematics. 
Besides completing all requirements for 
degrees in engineering, science or math
ematics, students must complete an addi
tional 33 credits of humanities and social 
science courses. These courses must be 
approved by a departmental adviser. 

Minors 
The department offers minors in techni
cal writing, pre-law, economics, psy
chology and behavioral sciences, history, 
and history of science and philosophy. 
Students take 15 credits in consultation 
with a departmental adviser. 

The Writing Placement Exam 
As freshmen, all students admitted to 
Polytechnic University are placed at 
appropriate levels in the freshman 
English sequence. On the basis of an 
English composition 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 
HU 009) with a reduced course load (a 
maximum of 14 credits). 
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Research Centers 
The department houses the Philosophy 
and Technology Studies Center (Rogers 
Hall 329 B; 718/260-3241). The center 
was established to encourage discussion 
among philosophers, engineers, comput
er scientists and other practitioners from 
the scientific and technological profes
sions on the ethical, political and general 
cultural connotations of contemporary 
technological activity, as well as 
straightforward research in the tradition
al philosophical questions concerning 
technology. The Philosophy and 
Technology Studies Center fosters vari
ous types of interdisciplinary education. 

By bringing the humanities, commu
nications and social science disciplines 
closer together and reaching out to other 
academic departments in the University, 
the center helps facilitate the exploration 
of intellectual common ground. 

Instructional Labs 
The Writing Center (Rogers Hall 331) 
provides free consultation in writing and 
speaking for undergraduate and graduate 
students. The center also offers writing 
tutorials via e-mail and sponsors special 
workshops on writing and grammar 
throughout the semester. Tutoring is also 
available at the Farmingdale campus. 

II 
FACULTY 

PROFESSORS 

Wolhee Choe, Professor of English 
PhD, City University of New York 
Nineteenth-centwy English literature, 
literan theory 

Anne Eisenberg, Professor of 
Humanities and Communications 
PhD, New York University 
Science Writing 

David Mermelstein, Professor of 
Economics 
PhD, Columbia University 

II 

Political economy, macroeconomic pol
icy, money and banking 
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ASSOCIATE PROFESSORS 

Sheila Lehman, Research Associate 
Professor of Psychology 
MA, Columbia University 
Human-computer interaction, environ
mental psychology, multimedia environ
ments 

Sylvia Kasey Marks, Associate 
Professor of English 
PhD, Princeton University 
Shakespeare, Samuel Richardson, the 
eighteenth- and nineteenth-century 
British novel, public speaking, exposito
ry writing 

F. David Mulcahy, Associate Professor 
of Anthropology 
PhD, University of Massachusetts 
China, Spain, language and culture 

Lowell L. Scheiner, Associate Professor 
of Humanities and Communications 
MS, Columbia University Graduate 
School of Journalism 
MA, Columbia University 
Technical writing, journalism 

Romualdas Sviedrys, Associate 
Professor of History of Technology 
PhD, Johns Hopkins University 
Technology forecasting and technology 
assessment, history of technology and 
science since 1750, technology transfer 
to developing countries 

Richard E. Wener, Associate Professor 
of Psychology and Department Head 
PhD, University of Illinois at Chicago 
Environmental psychology, crowding, 
assessment of the built environment 

ASSISTANT PROFESSORS 

Alexi Assmus, Assistant Professor of 
History of Science and Technology 
PhD, Harvard University 
U.S. science and technology, history of 
modem physics, technology policy and 
assessment 

Jonathan Bain, Assistant Professor of 
Philosophy of Science 
PhD, University of Pittsburgh 
Quantum theory, philosophy of space 
and time 

Teresa Feroli, Assistant Professor of 
English 
PhD, Cornell University 
Renaissance literature, Shakespeare, 
women's studies 

Jean Gallagher, Assistant Professor of 
English 
PhD, City University of New York 
Graduate Center 
Feminist theory, nineteenth- and twenti
eth-century American literature, compo
sition and rhetoric 

Victor Hugo Lane IV, Assistant 
Professor of History 
PhD, University of Michigan 
Eastern European history 

Jonathan Soffer, Assistant Professor of 
History 
PhD, Columbia University 
American history, pre-law adviser 

INDUSTRY FACULTY 

Noel N. Kriftcher, Industry Professor 
and Director of David Packard Center 
for Technology and Educational 
Alliances 
EdD, Hofstra University 

Harold Sjursen, Industry Professor of 
Philosophy and Director, Philosophy and 
Technology Studies Center 
PhD, New School for Social Research 
History of philosophy, ethics, philosophy 
of science and technology 

INSTRUCTORS 

Elizabeth Chesla, Instructor of English 
and Coordinator, Technical and 
Professional Communication Program 
MA, Columbia University 

Lauren Kozol, Instructor of English 
MA, City University of New York 

Donald Phillips, Instructor of 
Psychology 
BS, Polytechnic Institute of New York 
Experimental and physiological psychol
ogy, physical anthropology, paleontology 

Bethany Saltman, Instructor of English 
MFA, Brooklyn College 



ADJUNCT FACULTY 

Asya Blue, Adjunct Instructor of 
Technical and Professional 
Communication 
BFA, Parsons School of Design 

Lucielle Borelli, Adjunct Instructor of 
Technical and Professional 
Communication 
MA, Fairleigh Dickinson University 

Diana Bryant-Friedman, Adjunct 
Instructor of English 
MA, New York University 

James Roderick Burns, Adjunct 
Instructor of English 
MA, State University of New York at 
Stonybrook 

Noel Caban, Adjunct Instructor of 
Technical and Professional 
Communication 
BFA, State University of New York at 
Buffalo 

Deborah Cassetta, Adjunct Instructor 
of History 
MPhil, New York University 

Allen Cobrin, Adjunct Instructor of 
English 
MA, Columbia University 

Reva Ehrlich, Adjunct Assistant 
Professor of Speech 
Doctor of Arts, St. John's University 

Susan Fowler, Adjunct Instructor of 
Technical and Professional 
Communication 
BA, University of Hartford 
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Susan Fox, Adjunct Instructor of 
Technical and Professional 
Communication 
MA, George Mason University 

Frances Gambino, Adjunct Instructor 
of Technical and Professional 
Communication 
MS, Rensselaer Polytechnic Institute 
MBA, New York University 

Julia Keefer, Adjunct Instructor of 
Technical and Professional 
Communication 
PhD, New York University 

Dianne Kohl, Adjunct Instructor of 
English 
MA, State University of New York at 
Stonybrook 

I. Leonard Leeb, Adjunct Associate 
Professor of History 
PhD, Columbia University 

Barbara Lynch, Adjunct Instructor of 
Speech 
MA, Teachers College, Columbia 
University 

Valerie Mantz, Adjunct Instructor of 
MA, Hunter College 

Louis Menashe, Adjunct Professor of 
History 
PhD, New York University 

Olga Nachimovsky, Adjunct Instructor 
of Technical and Professional 
Communication 
BA, Yeshiva University 

Alan M. Nadler, Adjunct Instructor of 
English 
MFA, Columbia University 

Julie Price, Adjunct Instructor of 
English 
BA, St. John's University 

Jillian Quinn, Adjunct Instructor of 
English 
MA, State University of New York at 
Stonybrook 

Colleen M. Sandford, Adjunct 
Assistant Professor of English 
PhD, University of Illinois 

Scott Wilson, Adjunct Instructor of 
Technical and Professional 
Communication 
BA, California State University at 
Northridge 

EMERITUS FACULTY 

Lester Bumas 
John G. Cavanna 
Duane DeVries 
Marvin Gettleman 
Helmut Gruber 
Frederick C. Kreiling 
Clifford Osborne 
Bernard Rechtschaffen 
Thomas B. Settle 
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ENVIRONMENT-BEHAVIOR STUDIES PROGRAM 

Director: Richard W ener 

The Department of Humanities and 
Social Sciences offers a Master of 
Science program in environment-behav
ior studies. This field applies the methods 
and knowledge of the behavioral sciences 
to understand the relationship between 
people and the built or natural environ
ment. This program is aimed at training 
students to be capable of addressing 
socio-technical problems in a variety of 
reearch and applied settings. Students 
with training and expertise in design, 
technical or scientific areas are encour
aged to apply. 

This program offers a Master of 
Science degree (36 credits), Certificate 
in Environment-Behavior Studies (15 
credits) and a Certificate in Human
Computer Interaction (15 credits). 

DEGREE REQUIREMENTS 
FORMS IN ENVIRONMENT
BEHAVIOR STUDIES 

Core Courses (15 units) 
SS 908 Experimental Psychology I 

SS 909 Experimental Psychology Jl 

SS 920 Seminar in Psvchology 

SS 926 Environmental Psvchology 

MA 552 Applied Statistics I 

Thesis (up to 6 units): 
ss 997 Master's Thesis 

(can be repeated once) 

Electives (15 Credits): 
Students may take up to three graduate 
psychology elective courses and two 
from any department, chosen in consul
tation with their adviser. 

CERTIFICATE PROGRAM IN 
ENVIRONMENT-BEHAVIOR 
STUDIES 
Students may take a five-course 
sequence for a Certificate in Environ
ment-Behavior Studies. The program is 
available as a minor for students in other 
programs or for students applying direct
ly for the certificate. 

CERTIFICATE PROGRAM IN 
HUMAN-COMPUTER 
INTERACTION 
The Certificate in Human-Computer 
Interaction (HCI) is offered jointly by 
the Department of Humanities and 
Social Sciences and by the Department 
of Computer and Information Sciences. 
Computer industry leaders have identi
fied HCI-the interdisciplinary field 
concerned with the design, development, 
implementation and evaluation of the 
user interfaces of computer-based sys
tems, and the study of a broad range of 
related phenomena-as a primary chal
lenge for the late 90s and beyond. 
Currently HCI is one of the most rapidly 
developing areas in feeder disciplines, 
such as applied behavioral science, com
puter science and industrial, graphic and 
information design. Thus, graduates of 
an HCI certificate program will have a 
highly marketable skill for which 
demand outpaces supply. This certificate 
program provides five-course sequences 
that enable students to take rigorous 
graduate level courses, some of which 
could be used in partial fulfillment of the 
requirements for a master's degree in 
either computer science or environment 
and behavior, if the student chooses to 
take further courses beyond the certifi
cate program. 

Admission Criteria 

Students are required to have a bache
lor's degree from an accredited institu
tion. An introductory course in computer 
science or equivalent demonstrated 
knowledge is also a prerequisite for 
admission to the program. Preference 
will be given to those with a minimum 
of three years of experience in a profes
sional or managerial position related to 
software development, or with a back
ground in industry-based behavioral 
research. 

All students will be required to sub
mit a formal application for admission to 
the program, along with two letters of 
recommendation, one from a current or 
recent employer, and one from a person 
acquainted with the student's perfor
mance in an academic setting, along with 
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an official transcript of undergraduate 
work and any graduate work. Admission 
to the HCI certificate program does not 
constitute admission to any master's 
degree program. 

Curriculum 

The HCI certificate program is a IS
credit-hour program designed to provide 
both knowledge about the cutting edge 
issues in HCI research and practice, and 
experience with state-of-the-art tech
nologies for advanced user interface 
development and evaluation. Students 
will be required to take two core courses, 
including a highly structured capstone 
HCI Practicum, and three elective cours
es, which can be chosen from among the 
eight to be offered, for a total of five 3-
credit courses. 

All entering students must have taken 
the prerequisite course CS 200/530, 
Introduction to Computer Science (or 
equivalent). 

HCI Core Courses 
All students must take two core courses: 

SS/CS 9097 Human-Computer Interaction 
SS/CS 990 HCI Practicum 

Elective Courses 
Students can choose three electives 
from the following list: 

ss 906 

ss 909 

cs 540 
cs 606 

cs 914 
cs 653 

JW504 

JW646 

Human Cognition and Information 
Processing 
Research Methods in the Social 
Sciences 
Data Structures 
Software Engineering (Prerequisite: 
CS 540 or equivalent) 
Usability Engineering 
Interactive Computer Graphics 
(Prerequisite: CS 540 or equivalent) 
Fundamentals of Design for 
Interactive Communication 
End-User Training 



COURSE 
DESCRIPTIONS 

SS 905 Psychology: Applied 2'/,:0:0:3 

This course will show how various prob
lems, particularly in work, can be solved 
through the judicious use of psychologi
cal principles. Phenomena addressed will 
include human-machine interaction and 
other engineering-behavior interactions, 
smoking, study habits, memory, creative 
thinking, group interaction, raising chil
dren, influencing people, self-control 
and specific problems brought up in 
class by students. Students will learn to 
employ the method of behavioral analy
sis in gaining an understanding of vari
ous problems. They will select a prob
lem, do a behavioral analysis and, final
ly, modify it as a class project. 
Prerequisite: SS 189. 
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SS 906 Human Cognition and 
Information Processing 2'/,:0:0:3 

Human cognitive capabilities including 
natural language and information pro
cessing. Memory, internal representation 
of knowledge, concept information, 
symbol manipulation, language acquisi
tion, reasoning and problem solving. 
Artificial intelligence approaches to nat
ural language learning and acquisition of 
cognitive skills. Prerequisite: SS 189. 

SS 907 Human-Computer Interaction 
2'/,:3:0:3 

This course will introduce students to 
human behavioral issues in the design 
and use of interfaces for information 
systems. Basic issues of behavioral 
research and evaluation methods will be 
discussed. Sensory systems and memory 
and learning theory relevant to human 
factors systems 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 involved 
in creating systems amenable to human 
use. Prerequisite: SS 189 or equivalent. 

SS 908 Experimental Psychology I 
2'/,:3:0:3 

Theory and methods of measurement of 
sensory functions in human 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. Prerequisite: SS 189. 

SS 909 Experimental Psychology II 
2'/,:3:0:3 

Experimental and descriptive methods 
including quasi-experimental design and 
large-scale survey techniques used by 
social, environmental and developmental 
psychologists to assess human behaviors 
in laboratory and naturalistic settings. 
The course focuses upon laboratory and 
observational methods used to assess 
environmental effects, attitude measure
ment, social impact assessment, and the
ory and psychometric bases of normal 
personality development and assessment. 
Prerequisite: SS 189. 

SS 910 Theories of Learning 2'/,:0:0:3 

Programmed learning, behavior therapy, 
attitude function and social interaction. 
All students are required to perform one 
experiment on learning under guidance 
of instructor. Available to undergraduate 
majors in social science. Prerequisite: 
SS 189 or equivalent. 

SS 911 Psychology of Language and 
Communication 2'/,:0:0:3 

Methodological problems in analysis of 
language, verbal behavior in animals, 
anatomical and physiological aspects of 
speech apparatus, operant and respon
dent conditioning of verbal behavior, 
semantics, statistical approaches and 
mathematical models, contextual factors 
and pathology of speech. All students are 
required to perform one experiment 
under guidance of instructor. Available 
to undergraduate majors in social sci
ence. Prerequisite: SS 189 or equivalent. 
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SS 912 Sensation and Perception 
2'/.:0:0:3 

Review of different sensory systems: 
vision, audition, taste, smell, touch, tem
perature sensitivity, vestibular and kines
thetic senses and their relations to non
sensory controlling stimuli such as states 
of the organism, learning and social psy
chological variables. Techniques for 
obtaining psychophysical data on each 
sensory system and relations of these 
techniques to theories of discrimination. 
Available to undergraduate majors in 
social science. Prerequisite: SS 189 or 
equivalent or instructor's pennission. 
Also listed under BE 675. 

SS 913 Physiological Psychology 
2'/.:0:0:3 

Physiological and anatomical bases of 
behavior. Memory, motivation, emotion, 
sleep reward mechanisms, psy
chosurgery and higher cortical functions. 
Prerequisite: SS 189. 
Also listed under BE 695. 

SS 915 Behavioral and Societal 
Aspects of Transportation 2'/.:0:0:3 

Behavioral analyses of transportation 
decision-making and travel characteris
tics. User needs in design of transporta
tion systems: crowding, social isolation, 
crime, comfort and convenience. Social 
impacts of transport systems on commu
nities. Prerequisite: undergraduate 
introductory psychology or MG 601 or 
equivalent. 
Also listed under MG 856 and TR 756. 

SS 920 Proseminar in Psychology 
2'/.:0:0:3 

Major areas of psychology required of 
all master's candidates. History and sys
tems, sensation and perception, learning, 
developmental and abnormal. 

SS 925 Social Impact Assessment 
2'1:,:0:0:3 

How physical changes in urban or rural 
settings affect social systems and group 
and individual behavior. Measuring 
quality of life and social responses to 
technology; uses of alternative futures 
paradigms. Students do an analysis of a 
problem in social impact and report find
ing to class. 

SS 926 Environmental Psychology 
2'/.:0:0:3 

Critical issues in person-environment 
relations, including privacy, crowding 
and environmental design. Work 
includes a term paper and a major 
research project, emphasizing applica
tions of psychological research methods 
to practical design problems or specific 
environmental issues. 
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SS 928 Advanced Topics 
in Environmental Psychology 

2'/.:0:0:3 

This course varies from year to year 
depending on the needs and interests of 
students and instructors. Potential sub
jects include social impacts of trans
portation systems; stress and the envi
ronment; adversive environmental fac
tors; laboratory assessment of environ
mental effects on animal learning: 
effects of pollution; human factors of 
software design; assessing the built 
environment including the office; and 
applied behavioral analysis. 

SS 997 Thesis for Degree of Master of 
Science each 3 units 

Independent research project demon
strating scientific competence performed 
under guidance of advisers. 

PARTICIPATING 
FACULTY 

(see departmental sections of the cata
log for additional information about 
each professor) 

Sheila Lehman 
Donald Phillips 
Richard W ener 



DEPARTMENT OF HUMANITIES AND SOCIAL SCIENCES 

HISTORY OF SCIENCE PROGRAM 

Director: Alexi Assmus 

The master's program in the History of 
Science was the first of its kind to be 
offered in the New York City area. The 
need for advanced study of the growth of 
science and technology and their interac
tions with human society and values has 
become increasingly evident. Intense 
specialization has further heightened the 
need for understanding among various 
branches of science and the humanities. 
In considering ideas, time, process, 
transfer and social changes in the history 
of science, students are able to explore 
the elusive connections that exist 
between science and engineering and the 
social sciences and humanities. 
Prospective teachers of science and engi
neering subjects are able to increase their 
effectiveness through knowledge of the 
history of their own and related disci
plines. Polytechnic's libraries contain 
many important and rare works on the 
history of science, which may be used 
for original research. 

A total of 36 units is required for the 
master's degree. Normally students start 
by taking introductory courses SS 600 
and SS 601 and then proceed to more 
advanced courses and seminars. In all 
cases, programs are constructed in con
sultation with advisors, taking into con
sideration individual backgrounds and 
interests. The student will be encouraged 
to take 9 units of work in related fields 
outside the program, for example, in phi
losophy, mathematical logic, 
Renaissance history or one of the sci
ences or engineering. 

To qualify for degrees, students may 
elect to write either a comprehensive 
examination or a thesis embodying 
appropriate and substansive research. If 
students choose the former, examinations 
may be taken in the term in which cours
es are completed. A student choosing the 
thesis may apply up to 12 units of thesis 
course work toward requirements for the 
degree. Acceptance of a thesis involves 
an oral presentation and defense. In addi
tion to these requirements, students must 

demonstrate reading knowledge of one 
foreign language, whether French, 
German, Russian or Spanish. 

GRADUATE COURSES 

HISTORY OF SCIENCE 

SS 600 History of Science: 
Antiquity to the Scientific Revolution 

21f,:0:0:3 

Biological and physical sciences from 
antiquity to the Renaissance. Issues, 
aims and tools of historians of science 
working in theses periods. 

SS 601 History of Science: 
Scientific Revolution to Darwin 

2;1,:0:0:3 

Biological and physical sciences from 
the scientific revolution to Darwin. 
Issues, aims and tools of historians of 
science working in theses periods. 

SS 602 Seminar in History of Science 
21!,:0:0:3 

Advanced problems in history of sci
ence: development of quantification, his
toriography of science, history of ecolo
gy, science and social thought. Main 
topic chosen by students and instructor. 
Training in methods of archival research. 
Required regular reports leading to a 
major paper. Course may be taken twice 
for credit with different topical emphasis 
and instructor's consent. 

SS 616 Guided Reading in History of 
Science 21f,:0:0:3 

Independent studies of leading interpre
tive works and sources in history of sci
ence. Regular tutorial sessions and peri
odic student-teacher colloquia. Course 
may be taken twice for credit with dif
ferent topical emphasis and instructor's 
consent. Comprehensive written exami
nation. 

SS 625 History of Technology: 
Antiquity through Early Industrial 
Revolution 21!,:0:0:3 

SS 626 History of Technology: 
Industrial Revolution to the Present 

2K0:0:3 

These two courses involve the evolutions 
of techniques and tools used in man's 
attempts to master the environment. 
Reciprocal relationships between tech
nology and other facets of society's eco
nomic and social structures, political 
policies; general cultural manifestations. 
Technological bases of historical 
changes and interactions of science and 
technology. SS 625 prerequisite: SS 600 
or equivalent. SS 626 prerequisite: SS 
601 or equivalent. 

SS 635 History of Psychology 
21!,:0:0:3 

Survey of psychology against a back
ground of periods in which principal 
modern schools and issues emerged. 
Early psychology as speculative disci
pline, essentially part of philosophy. 
Differentiation of psychology into vari
ous fields. Prerequisite: SS 189-190 or 
equivalent or SS /35-136 or equivalent. 

SS 640-641 Environmental Studies 
Seminar 3:0:0:3 

This seminar provides an opportunity to 
investigate environmental issues by 
focusing on a specific topic each year. 
The aim is to cultivate a more holistic 
understanding of human societies in their 
ecological settings. Attention is given to 
such factors as weather, technology, 
population, social organization and polit
ical structure. All students are responsi
ble for a seminar paper. Guest partici
pants on special topics. Prerequisite: SS 
182 or other appropriate environmental 
studies course or instructor's permis
sion. 
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SS 672 Technological Forecasting 
212:0:0:3 

Introduction to problems associated with 
technology forecasting. Short-range, 
intermediate and long-range forecasting 
methodologies. Forecasting social and 
economic consequences of adopted inno
vations. Students will prepare a forecast 
on a topic of their choice. Prerequisite: 
SS 104 and one introductory history of 
science/technolofiy course (or instruc
tor's permission). Also listed under 
MG672. 
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SS 675 Technology Transfer among 
Nations 21,:0:0:3 

Social, ecological and economic factors 
in the selection, transfer and use of tech
nology. Mechanisms of technology 
transfer and criteria of success. Case 
studies of successful and unsuccessful 
technology transfers. Prerequisite: SS 
104 and one introductory history of sci
ence/technology course (or instructor's 
permission). Also listed under IE 757 
andMG757. 

SS 676 Human Resource Develop
ment in Developing Countries 

215:0:0:3 

Spectra of technology-related manpower 
needs in less-developed countries. 
Education of engineers, technicians and 
skilled mechanics. Uses of foreign per
sonnel, foreign schools and "brain-drain'' 
problems. Economic consequences. 
Comparisons of educational systems of 
Western, Eastern and developing coun
tries. Designs of curricula to suit national 
needs. Roles of technical assistance pro
grams. Forecasting of human resource 
needs. Also listed under IE 758. 
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HUMANITIES PROGRAM 

The Department of Humanities and 
Social Sciences offers a BS in humani
ties with concentrations in: 

• Philosophy 
• Literature 
• Humanistic Studies 

For more information, please call the 
Humanities Office at 718/260-3340 or 
send e-mail to Professor Wolhee Choe 
(wchoe@duke.poly.edu). 

UNDERGRADUATE 
PROGRAMS 

DEGREE REQUIREMENTS 
All majors are required to take the 
Liberal Arts Core Program plus 12 cred
its in their areas of concentration. 

HU/SS Core Courses 
(Liberal Arts Core Program) 

HU 101 or 
HU 103 Writing and the Humanities I 3 
HU 105 or 
TC 110 Advanced Composition/ 

Basic Report Writing 3 

HU 200 Writing and the Humanities II 3 

HU 344 Introduction to Logic 3 

ss 104 Main Themes in 
Contemporan· World Histon· 3 

ss 138 Technology, Science, Ethics 
and Contemporary Societv 3 

EG 101 Introduction to Engineering 3 

cs 200 Introduction to 
Programming Methodology 3 

MA 105 or 
MA I 06 Calculus I 4 

28 credits 

Six or more credits in an engineering or science 
sequence (CM, PH, LS or others as approved by 
adviser). 6 

HU/SS Core Electives 
(8 classes, 24 credits) 

ISS World Histon· 
(109, 120, 121,123, 124) 3 

ISS History/Philosophy of' 
Science!J'eclmology ( 135, 136) 3 

ISS Ps\'l'hology/Rehavioral 
Science.\· ( 189) 3 

ISS Economics (250) 3 
I HU Literature 

(212, 213,222,252,283, 291) 3 
I HU Philosophy 

( 346, 347. 348, 349, 352, 353) 3 
I HU Art (388) 3 
I HU Music (371) 3 

24 credits 

Free Electives 
Concentration Requirements 
TOTAL 

CONCENTRATION 
REQUIREMENTS 

26 
36 

120 

Majors choose 12 courses (36 credits) in 
one of the following concentrations: 

• Philosophy 
• Literature 
• Humanistic Studies 

CONCENTRATION IN 
PHILOSOPHY 
Philosophy traditionally has been a 
broad, interdisciplinary and inclusive 
study of such fundamental questions as 
human freedom, personal immortality, 
the nature of truth and the validity of sci
entific claims. The concentration intro
duces the major areas of philosophy 
from both analytical and historical per
spectives. The student who completes 
the concentration will be familiar with 
the major traditions in philosophy and 
have a firm understanding of how peren
nial questions are addressed in the con
temporary world. In particular, attention 
is given to the impact of science and 
technology upon human values. 

In classes, students read and discuss 
classical philosophical texts. With the 
exception of logic, all philosophy classes 
require term papers. Courses in ethics 
give special attention to issues as they 
arise within the engineering professions. 

Majors with a concentration in philoso
phy choose 12 courses from the follow
ing: 

HU 213 
HU 302 
HU 341 
HU 344 
HU 346 

HU 347 

HU 348 
HU 349 
HU 352 
HU 353 
HU 354 
HU 363 
HU 364 
HU 365 

Science and Literature 
Special Topics in Philosophv 
lmroduction to Philosophv 
Introduction to Logic 
Ethical Theories or LA/39 
Engineering Ethics 
Ethics and TechnologY or LA 143 
Computers, Culture and Society 
Great Philosophers I 
Great Philosophers II 
Philosophy of Science 
Philosophy of Technology 
Social and Political Philosophy 
World Religions 
PhilosophY ofRegilions 
Science, TechnologY and Religion 

The philosophy minor consists of five 
courses (15 credits) as follows: 

HU 344 
HU 346 

HU 348 

HU 352 

HU 341 

Introduction to Logic 
Ethical Theories or HU 347 Ethics 
and Technology 
Great Philosophers I or HU 349 
Great Philosophers II 
Philosophy of Science or HU 353 
Philosophy of Technology 
Introduction to Philosophv or HU 
354 Social and Political Philosophy 
or HU 365 Science, Technologv and 
Religion 

CONCENTRATION IN 
LITERATURE AND 
CONCENTRATION IN 
HUMANISTIC STUDIES 
Courses in literature and humanistic 
studies help students explore the world 
through creative works. The courses are 
designed to cultivate a critical sense 
toward received ideas about physical, 
intellectual and moral environments. 
Students analyze and discuss literary and 
other works of art, which through their 
blend of representation and imagination 
of the particular and the general, reveal 
continuity of humanity amid changing 
cultural settings. 

Students who wish to obtain certifica
tion for teaching in public schools in the 
New York City area should plan to take 
the necessary education courses at anoth
er institution. Credit will be given for 
these education courses as free electives 
in meeting degree requirements. 
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Majors with a concentration in 
Literature or Humanistic Studies 
choose 12 courses from the following: 

HU 203 Literature of Western Civilization III 
HU 211 English Literature from Bemvu(f to 

1800 
HU 212 English Literature from 1800 to 

HU 213 
HU 222 
HU 251 
HU 252 

HU 262 
HU 264 
HU 281 
HU 283 
HU 291 

Present 
Science and Literature 
Shake.1peare 
American Literature to /880 
American Literature from /880 to 
Present 
Contemporarv American Novel 
The Short Storv 
Comedv 
Modern American Drama 
Short Fiction 

UNDERGRADUATE 
COURSES 

WRITING AND HUMANITIES 

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 009 Introductory Composition 
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 con
trol over standard written English and 
fluency in writing. Admission by place
ment examination. 

HU 101 Writing and the Humanities I 
3:0:0:3 

Introduction to the humanities and to 
effective techniques of college-level 
writing. Examination of basic concepts, 
forms and techniques of philosophy, art 
and literature, with emphases on fluency, 
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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 college-level 
writing, designed for students for whom 
English is a second language. 
Examination of basic concepts, forms 
and techniques of philosophy, art and lit
erature, with emphases on fluency, 
grammar, syntax, precision and imagina
tive use of source materials in writing. 
Admission by placement examination. 

HU 200 Writing and the Humanities II 
3:0:0:3 

Introduction to the humanities and to 
advanced techniques in writing. 
Thematic emphasis on change and conti
nuity in the humanities and an explo
ration of the interrelationship of the 
humanistic disciplines through study of 
great works of art, philosophy, literature 
and, in some sections, music. Advanced 
work in stylistic options and more com
plex forms of writing: the longer critical 
study, the formal report, the research 
paper. In some cases, this course may be 
presented as an introduction to literature, 
covering poetry, short stories, and nov
els. Prerequisite: HU 101 or 103 or 
advanced placement. 

COMMUNICATION 

HU 118 Public Speaking Seminar 
1:0:0:1 

Preparation and delivery of oral presen
tations with emphasis on technical and 
industrial topics. Students will conduct 
personal or phone interviews with 
sources in the research phase of their 
assignments. Practice in making team 
presentations. Students will learn to 
incorporate graphics into their talks. 
Critiques by instructor and fellow stu
dents. Prerequisites: HU 101 or HU 103 
andHU200. 

HU 120 Public Speaking and 
Pronunciation 2:0:0:2 

Training and practice in speaking before 
groups, preparation of materials for oral 

presentations, discussion and interview
ing techniques, extemporaneous speak
ing, pronunciation and speaking of 
English. This course is only for inter
mediate English as a Second Language 
students who are required to take HU 
008 as result of the English 
Composition Placement. 

HU 121 Public Speaking 3:0:0:3 

Training and practice in speaking 
before groups, preparation of materials 
for oral presentations, discussion and 
interviewing techniques, extemporane
ous speaking. Not open to students who 
were required to take HU 008. 

LITERATURE 

(See also Literature in Translation and 
Interdisciplinary Studies, below) 

HU 201 Literature of Western 
Civilization I 3:0:0:3 

Sources of modem ideals and values in 
ancient world: Greek drama, Plato, 
Lucretius, the Bible and others. 

HU 202 Literature of Western 
Civilization II 3:0:0:3 

Sources of modern ideals and values 
from Middle Ages to 18th century: mira
cle plays, Shakespeare, Milton, Voltaire 
and others. 

HU 203 Literature of Western 
Civilization III 3:0:0:3 

Intellectual and cultural, moral and spiri
tual values of the modem world in nov
els, drama, philosophy and poetry. 
Literature of the Romantic revolt, 
Goethe, Dostoevski, Brecht, Sartre, 
Solzhenitsyn, American and European 
poetry. Prerequisite: HU 200. 

HU 204 Literature of Eastern 
Civilization 3:0:0:3 

Influential texts selected from Eastern 
classical and contemporary works will 
be studied from the perspectives of his
torically analyzed Western themes, lit
erary theories and traditional East Asian 
poetics. 



HU 211 English Literature from 
Beowulfto 1800 3:0:0:3 

English literature from Beowulf 
through Chaucer, the Elizabethans and 
the Jacobeans to 1800. Prerequisite: 
HU 200. 

HU 212 English Literature from 
1800 to Present 3:0:0:3 

English literature from the Romantics to 
the present (Wordsworth, Byron, 
Dickens, Tennyson, Shaw, Conrad, 
Beckett and others). Prerequisite: HU 
200. 

HU 213 Science and Literature 
3:0:0:3 

With emphasis on the modern period, 
examination of the literary merits of sci
entific and imaginative literature devoted 
to 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 Isaac 
Asimov. Prerequisite: HU 200. 

HU 222 Shakespeare 3:0:0:3 

Representative tragedies, comedies, his
tories. Cultural, social and literary influ
ences. Textual problems, recent criti
cism, Elizabethan theater. Prerequisite: 
HU200. 

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, 
Irving, Poe, Hawthorne, Emerson, 
Thoreau, Whitman, Twain, James and 
others. Prerequisite: HU 200. 

HU 252 American Literature from 
1880 to Present 3:0:0:3 

Major American writers from 1880. 
Background and thought of Crane, 
Dreiser, Robinson, Frost, Millay, 
Sandburg, O'Neill, Cather, Wharton, 
Lewis, Hemingway, Fitzgerald, Wolfe 
and Faulkner. Prerequisite: HU 200. 
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HU 262 Contemporary American 
Novel 3:0:0:3 

The contemporary American novel as 
affirmative expression of the human situ
ation. Technical and philosophical analy
ses of such writers as Salinger, Updike, 
Roth, Vonnegut, Bellow, Morrison, 
Silke, Ford and others. Prerequisite: HU 
200. 

HU 264 The Short Story 3:0:0:3 

Themes, structure, techniques of short 
stories by writers as diverse in style and 
philosophy as Chekhov, Twain, 0. 
Henry, Mansfield, Lardner, Faulkner, 
Thurber and Hemingway. Prerequisite: 
HU 200. 

HU 281 Comedy 3:0:0:3 

Nature and uses of humor as viewed 
by playwrights, psychologists and 
philosophers. Theories of comedy 
from Aristotle to Freud. Plays from 
Aristophanes and Moliere to Giraudoux 
and Shaw. Humor from Tarleton to 
Chaplin and Benchley. Prerequisite: HU 
200. 

HU 283 Modern American Drama 
3:0:0:3 

Technical and philosophical analyses of 
O'Neill, Miller, Anderson, Hellman, 
Williams, 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, Alexander 
Solzhenitsyn and Nathanael West. Class 
discussions, cinematic presentations of 
some works and theater visits are inte
gral to course. Prerequisite: HU 200. 

PHILOSOPHY AND 
COMPARATIVE RELIGION 

HU 341 Introduction to Philosophy 
3:0:0:3 

An initial inquiry into problems, meth
ods and terminology of Western phi loso
phy through study and discussions 
of selected philosophical texts. 
Prerequisite: HU 200. 

HU 344 Introduction to Logic 
3:0:0:3 

Principles and problems in syllogistic 
and propositional logic. Introduction to 
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 3:0:0:3 

A study of one or more major ethical 
theories. The nature of human action, 
distinctions between good and bad, 
virtue, sources of obligation, freedom of 
action, human valuation and conscience. 
Prerequisite: HU 200. Students may not 
take both LA 139 and HU 346. 

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 ethical problems as well as some 
classic ethical texts. Prerequisite: HU 
200. Students may not take both LA 143 
and HU 347. 

HU 348 Great Philosophers I 
3:0:0:3 

Selected works of such philosophers as 
Plato, Aristotle, the Stoics, neo
Platonists, St. Augustine, Maimonides 
and St. Thomas Aquinas. Prerequisite: 
HU 200. 
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HU 349 Great Philosophers II 
3:0:0:3 

Philosophy from the Renaissance to the 
19th century, emphasizing the rationalist 
tradition (Descartes, Spinoza, Leibniz), 
the empiricist tradition (Bacon, Locke, 
Hume) and Kant. Prerequisite: HU 200. 

HU 352 Philosophy of Science 
3:0:0:3 

Central problems in theories of science 
and scientific methodology. Relation 
between science and philosophy; scope 
and objectives of natural sciences, role 
of mathematics in science; observation 
and experimentation; laws, theories, 
explanations; 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, anthropological, ethical
political and metaphysical-epistemologi
cal studies. Prerequisite: HU 200. 

HU 354 Social and Political 
Philosophy 3:0:0:3 

Examination of philosophical and ethical 
foundations of divergent sociopolitical 
theories and systems. Analysis of such 
concepts as justice, the good, freedom, 
authority and rights in the thought of 
selected political philosophers. 
Prerequisite: HU 200. 

HU 365 Science, Technology and 
Religion 3:0:0:3 

The implications of science and technol
ogy for religion, and of religion for sci
ence and technology. Does scientific 
cosmology support or undermine reli
gious beliefs? Does the scientific method 
influence the interpretation of religious 
texts? What is the religious response to 
moral issues raised by technology? Is 
religion responsible for the development 
of Western technology? Prerequisite: 
HU200. 
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MUSIC AND FINE ARTS 

HU 371 Understanding of Music 
3:0:0:3 

Active, intelligent listening to 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 social roles of 
music. Prerequisite: HU 200. 

HU 375 Modern Music 3:0:0:3 

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, aleatory 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 I 3:0:0:3 

Historical and analytical study of 
Western architecture, sculpture, painting. 
Egyptian, Greek, Roman architecture 
and sculpture. Gothic and Renaissance 
art. Parallel trends in other arts. 
Prerequisite: HU 200. 

HU 383 Fine Arts II 3:0:0:3 

Historical and analytical study of 
Western architecture, sculpture, painting 
from 1600 to present. Baroque, neoclas
sic, romantic styles. Revolt against 
romanticism and quest for new artistic, 
decorative and tectonic forms to express 
contemporary civilization. Prerequisite: 
HU200. 

SPECIAL TOPICS 
The following special topics courses are 
offered from time to time by the staff of 
the department or by visiting scholars. 
Specific titles and prerequisites are 
announced before registration. May be 
repeated for credit. 

HU 300 Special Topics in Humanities 
3:0:0:3 

Prerequisite: HU 200. 

HU 301 Special Topics in Literature 
3:0:0:3 

Prerequisite: HU 200. 

HU 302 Special Topics in Philosophy 
3:0:0:3 

Prerequisite: HU 200. 

HU 303 Special Topics in Music and 
Fine Arts 3:0:0:3 

Prerequisite: HU 200. 

The Following Humanities 
Courses are Offered Irregularly 
in Response to Student Demand: 

Literature 
HU 250 American Thought 
HU 272 Contemporary American Poetry 
HU 295 Literary Interpretation and Criticism 
HU 297 English Language 

Philosophy and Comparative Religion 
HU 345 
HU 363 
HU 364 

Advanced Logic 
World Religions 
Philosophy of Religion 

Music and Fine Arts 
HU 389 Art of Asia 

Linguistics 
ML 381 Language and Society 
ML 382 Introduction to the Studv of 

Language 
ML 383 Advanced Topics in Studv of 

Language 

English and Humanistic Studies 
HU 521 Seminar in Oral English 
HU 522 Seminar in Written English 

Liberal Arts: 
LA 110 Technology and Society in Historical 

Perspective 
LA 120 or 
LA 121 
LA 125 
LA 130 
LA 131 
LA 132 
LA 140 

141 
142 
144 

LA 
LA 
LA 

LA 150 
LA 160 

Principles of Mathematics I and II 
Introduction to Computers 
Introduction to Phvsical Science 
Introduction to Biological Science 
Introduction to Behavioral Science 
Ethics and Technology 
Materials and Social Issues 
The Cultures of Machines 
Energv Technology and Social 
Issues 
The Making of Connections 
Senior Thesis 
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TECHNICAL AND PROFESSIONAL 
COMMUNICATION PROGRAM 

Director: Elizabeth Chesla 

The Department of Humanities and 
Social Sciences offers the following pro
grams of study through its Technical and 
Professional Communication Program: 

• Bachelor of Science in Journalism 
and Technical Writing 

• BS/MS Accelerated Degree 
• Master of Science in Specialized 

Journalism* 
Graduate Certificate in Technical 
Communication 

* Pending state approval, the name of the Master of 
Science degree will be changed to Master of Sci
ence in journalism and technical communication. 

The Technical and Professional 
Communication Program is designed to 
train students to synthesize or "translate" 
technical or specialized information so 
that it can be easily understood and used 
in business, academic and private set
tings. Students develop their research, 
writing, editing and design skills as well 
as their interpersonal, organizational and 
management abilities. Students should 
have a strong foundation in communica
tion skills as well as an interest in, or 
aptitude for, business, science or tech
nology. 

While the curriculum explores the 
theoretical foundations of contemporary 
communications, the program's empha
sis is on the practice of effective commu
nication. Through course projects and 
internships, students develop a solid 
portfolio that demonstrates a wide range 
of writing, editing and design skills as 
well as in-depth knowledge within a par
ticular area of specialization. 

To address the diversity of writing, 
editing and design tasks available to 
today's technical and professional com
municators, the program offers three 
areas of specialization: 

• Writing about Medicine, Science 
and Technology 

• Writing for Business: 
Advertising, Public Relations, 
Corporate Communications and 
the Trade Press 

• Documentation, Training and New 
Media 

Students work closely with an adviser to 
determine which courses are most suit
able for their intended area of specializa
tion. 

AREAS OF SPECIALIZATION 
Writing about Medicine, Science and 
Technology 

As our scientific knowledge continues to 
expand, it is more important than ever 
that information about medicine, science 
and technology be conveyed clearly and 
succinctly to both technical and Jay audi
ences. Medical, science and technology 
writers and editors work on publications 
that serve physicians, nurses, computer 
scientists and other technical and scien
tific personnel; on the news staffs of 
print and broadcast media; on the public 
relations staffs of pharn1aceutical houses 
and hospitals, medical schools and scien
tific research centers; in the writing 
departments of pharmaceutical and tech
nology corporations; in museums and 
nonprofit institutions; for publishers of 
children's literature; and in the editing 
departments of textbook publishers. 
They write scientific biographies, sci
ence essays, newsletters and books on 
technology, as well as articles and free
lance pieces, often in addition to full
time work in the field. 

Writing for Business: Advertising, 
Public Relations, Corporate Communi
cations and the Trade Press 

Advertising and public relations work is 
concerned with the promotion of corpo
rate products and services to industrial 
clients and to the general public. Our 
program focuses on advertising and pub
lic relations for medical, health care, 

technological and industrial products and 
services. Advertising involves copywrit
ing, graphic design, media selection, 
campaign organization and market 
research; students may find careers as 
copywriters, account executives, adver
tising managers and media directors. 
Public relations professionals generate 
publicity for new products and services 
through press releases, technical articles 
and press conferences. They also write 
speeches, handle press inquiries and 
write case histories. 

Writers in corporate communications 
manage the form and flow of informa
tion both within a corporation and to 
customers, potential clients and the gen
eral public. This information takes a 
variety of forms, such as proposals, 
newsletters, brochures, progress reports, 
manuals, memoranda, analyses, meeting 
minutes and annual reports. The~e writ
ers may also be called upon to write 
speeches and trade magazine articles. 
Corporate communicators, therefore, are 
often responsible for how employees, 
customers and clients perceive an orga
nization. 

The trade press offers a variety of 
research, writing and editing opponuni
ties. Hundreds of industry-specific mag
azines need technical journalists to 
report on industry trends and develop
ments, to review new products and pro
cedures, and to analyze industry i~sues. 
Trade journalists develop industry exper
tise through their research and may work 
closely with public relations profession
als. 

Documentation, Training and New 
Media 
Documentation. Large numbers of tt:ch
nical communicators are needed to plan, 
write and evaluate effective hardware, 
software and systems documentation. 
Documenters create user manuals. online 
tutorials and hypertext user guides and 
often work closely with software devel
opers, trainers and information managers 
to meet the needs of the end user. Along 
with a basic knowledge of programming, 
computer documenters must undc1 ~rand 
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the basic principles of human-computer 
interaction and be able to manage a doc
umentation project from the critical stage 
of needs analysis to usability testing and 
benchmarking. 

Training. End users often need skilled 
professionals to teach them how to use 
the latest software, hardware and sys
tems technology. Trainers and instruc
tional designers use a variety of training 
methods, including demonstrations, 
computer-based tutorials, online help, 
documentation and interactive exercises. 
Trainers and instructional designers have 
backgrounds in human learning systems, 
human-computer interaction, business 
process analysis, user interface, design 
and effective teaching practices. 

New Media. Today's documenters, train
ers and other professional communica
tors can use a variety of media to convey 
their message. Ideas and information can 
be communicated through words and 
pictures; in text, sound and video; on 
paper, computer, slides and film. New 
media specialists understand these tech
nologies, their applications and their 
effectiveness both individually and in 
combination with other media. They are 
valuable marketers and presentation 
developers who know which types of 
media to select for each project and how 
to design, sequence, script and link a 
presentation. Interactive multimedia is a 
particularly powerful new technology 
used by new media specialists who also 
study the social, political, economic and 
cultural effects of multimedia communi
cations. 

UNDERGRADUATE 
PROGRAM 

BS IN JOURNALISM AND 
TECHNICAL WRITING 
Majors require 120 credits for 
the Bachelor of Science. We recom
mend that at least 12 of those credits 
be courses within one area of special
ization. 

All majors are required to take the 
following humanities and social sciences 
(HU/SS) core courses and should follow 
the recommended TC (Technical and 
Professional Communication) core cur
riculum below: 

TC Core Courses 

HU 100 Critical Thinking 3 
TC 110 Professional Report Writing 

for Engineering and the Sciences 3 
or 
TC Ill Introduction to Technical 

Communication 3 
TC 112 Workshop in Copyediting & Style 3 
TC 160 Internship 3-I2 
TC 170 Senior Project 

and Portfolio Review 3 
15-24 

HU/SS Core Courses 
(Liberal Arts Core Program) 

HU 101/103 Writing and the Humanities I 
HU 200 Writing and the Humanities II 
HU 344 Introduction to Logic 
ss 104 Main Themes in 

Contemporary World History 
ss 138 Technology, Science, Ethics 

and Contemporary Society 
EG 101 Introduction to Engineering 
cs 200 Introduction to 

Programming Methodology 
MA 106 Calculus I 

3 
3 
3 

3 

3 
3 

3 
4 

25 

Majors should also choose six courses 
from the following TC Core Electives, 
eight courses from the following HU/SS 
Core Electives, and 6 or more credits in 
an engineering or lab science sequence 
(CM, PH, LS or others as approved by 
adviser). Courses should be chosen 
based on students' intended concentra
tion. 

TC Core Electives 
(6 classes, 18 credits) 

TC 104 Principles of Design 3 
TC 106 Writing for Publication: 

the Magazine Article 3 
TC 113 Writing for Advertising 

and Public Relations 3 
TC 115 Writing and Editing in Medicine, 

Science and Technology 3 
TC 116 Computer Documentation I 3 
TC 119 Computer-Assisted Instruction 3 
TC 135 Corporate Communications 3 
TC 141 Graphic Design and 

Technicallllustration 3 
TC 144 Desktop Publishing and Design 3 
TC 145 Multimedia Technologies 

and Applications 3 

6 courses I8 credits 

HU/SS Core Electives (8 classes, 24 
credits) 

ss World History 
(109. I20, I2I, I23, I24) 3 

ss History/Philosophy of 
Science/Technology ( 135, I36) 3 

ss Psychology/Behavioral 
Sciences ( I89) 3 

ss Economics (250) 3 
HU Literature 
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(212, 213,222.262,264,283, 29I)3 
HU Philosophy 

( 346, 347, 348, 349, 352, 353) 3 
HU Art (382, 383) 3 
HU Music (37I, 375) 3 

24 

CMIPH/LS 2 courses 6 credits 

Majors then have the following areas 
of elective courses: 

4-7 TC Electives* (3 credits each) 12-2I credits 

4 Elective courses ( 3 credits each) I2 credits 

*The number of TC electives depends on the num
ber of internship credits earned. If a student 
receives only 3 credits for a part-time internship 
experience, then the student must earn an addi
tional 9 credits from TC electives. TC electives 
include any TC courses or courses related to the 
student's area of concentration (e.g., SS 365, MG 
30I, CS 201). Courses offered bv other depart
ments must be approved by the student's adviser. 

TOTAL CREDITS: 121 

RECOMMENDED COURSES 
FOR CONCENTRATIONS 

Writing about Medicine, Science and 
Technology 

TC 106 Writing for Publication: 
The Magazine Article 

TC 108 News Writing 
TC 109 Feature Writing 
HU 114 Libel Law and Ethical Issues in 

Journalism 
TC 115 Writing and Editing in Medicine, 

Science and Technology 
TC 125 Reporting and Writing for the Wire 

Services 
TC 144 Desktop Publishing and Design 

History/Philosophv of Science/Technology 

Lab Science 

Computer Science 

Writing for Business: Advertising, 
Public Relations, Corporate Commun
ications and the Trade Press 

TC 104 Principles of Design 
TC 113 Writing and Advertising for Public 

Relations 
HU 114 Libel Law and Ethical Issues in 

Journalism 
TC 135 Corporate Communications 
TC 140 Proposal Writing 
TC 141 Graphic Design and Technical 

Illustration 
TC 144 Desktop Publishing and Design 
TC 145 Multimedia Technologies and 

Applications 
TC 147 Technical Writing and the Internet: 

Hypertext and the World Wide Web 

Economics 

Management 

Psychology/Behavioral Sciences 
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Sample Schedule for Journalism and Technical Writing Majors 

FRESHMAN YEAR 

Fall Semester 
Course No. Subject 
HU 101/103 Writing and the Humanities I 
HU I 00 Critical Thinking 
EG I 0 I Introduction to Engineering 
MA 106 Calculus I 
TC JQ±__ _Principles of De.§_igJ1__ ______ _ 

SOPHOMORE YEAR 

Fall Semester 
TC 112 Workshop in Copyediting and Style 
ss 138 Tech., Science, Ethics and Contemp. Society 
HU/SS Core Elective 
HU/SS Core Elective 
LS/PH/CM Elective 

JUNIOR YEAR 

Fall Semester 
TC 
TC 
HU/SS 
HU 344 

Core Elective 
Core Elective 
Core Elective 
Introduction to Logic 
Elective 

·--------

Cr. 

3 
3 
3 
4 
3 

16 

3 
3 
3 
3 
3 

15 

3 
3 
3 
3 
3 

··-- ··-

SENIOR YEAR 

Fall Semester 
TC 160 
HU/SS 

Internship 
Core Elective 

15 

12 

3 -----·---·----- ---. ----··---. ·---·-

15 

Spring Semester 
Course No. Subject 
HU 200 
TC Ill 
cs 200 
ss 104 
LSIPH/CM 

Writing and the Humanities I 
Introduction to Technical Communications 
Introduction to Programming Methodology 
Main Themes in Contemporary World History 
Elective 

Spring Semester 
TC Core Elective 
TC Core Elective 
HU/SS Core Elective 
HU/SS Core Elective 
TC Elective 

·-----·--·· 

Spring Semester 
TC Elective 
TC 
HU 
HU 

Core Elective 
Core Elective 
Core Elective 
Elective 

Spring Semester 
TC 170 Senior Project and Portfolio Review 
TC Elective 
TC Elective 

Elective 
Elective 

Total credits required for graduation: 

Cr. 

3 
3 
3 
3 
3 

15 

3 
3 
3 
3 
3 

15 

3 
3 
3 
3 
3 

15 

3 
3 
3 
3 
3 

15 

120 
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Documentation, Training and New 
Media 

TC 104 Principles of Design 
TC 116 Computer Documelltation I 
TC 117 Computer Documentation ll 
TC 119 Computer-Assisted Instruction 
TC 141 Graphic Design and Technical 

lllustration 
TC 142 Manual and Procedure Writing 
TC 144 Desktop Publishing and Design 
TC 145 Multimedia Technologies and 

Applications 
TC 147 Technical Writing and the Internet: 

Hypertext and the World Wide Web 

Computer Science 

Management 

Psychology/Behavioral Sciences 

THEB~MSACCELERATED 

HONORS PROGRAM 
The Technical and Professional Comm
unication Program offers a BS/MS hon
ors program for exceptional first-year 
students and advanced undergraduates. 
Through this unique program, students 
can earn both a Bachelor of Science 
degree in journalism and technical writ
ing and a Master of Science degree in 
specialized journalism* in just four to 
five years. 

The accelerated program allows stu
dents to take up to 9 credits that fulfill 
both undergraduate and graduate degree 
requirements. In addition, credit may be 
granted for high school Advanced 
Placement courses where a student earns 
a 4 or 5 on the AP test. Students accept
ed into the program may also earn up to 
18 credits through one or more under
graduate and graduate internship oppor
tunities. 

To be eligible for this program, high 
school students must meet the following 
criteria: 

• a minimum 3.33 (B+) GPA and 
• a minimum 600 verbal SAT score 

( 1200+ overall score preferred). 

Polytechnic freshmen, sophomores and 
juniors must meet the following require
ments: 

• a minimum 3.33 (B+) GPA and 
• two letters of recommendation 

from Polytechnic faculty. 

All candidates for the program must pass 
an entrance examination administered by 
the department and be interviewed by a 
program adviser. Once enrolled in the 
program, students are expected to main
tain a 3.0 GPA. 

*Pending state approval, the name of the MS 
degree will be changed to Master of Science in 
journalism and technical communication. 

GRADUATE 
PROGRAM 

MS IN SPECIAliZED 
JOURNAUSM* (TECHNICAL 
AND PROFESSIONAL COM
MUNICATION) 
The Master of Science in specialized 
journalism, offered by the Department of 
Humanities and Social Sciences, is 
awarded to students who complete a 
minimum of 36 credits. Students 
enrolled in the master of science pro
gram are required to complete the fol
lowing core courses: 

JW 600 Introduction to 
Technical and Professional 
Communication** 3 cr 

JW 601 Style for the Professional 
Writer 3 cr 

JW 602 Copvediting j(Jr Technical, 
Scientific and Business 
Publications 3 cr 

JW 704 Master's Project 3 cr 

At least 12 of the remaining credits 
required for graduation should be in 
courses within the student's chosen spe
cialization. Students may also take a lim
ited number of related courses in other 
departments, such as Programming 
Language (CS 637) or Organizational 
Behavior (MG 601) with the approval of 
their adviser. 

*Pending state approval, the name of the MS 
degree will be changed to Master of Science in 
journalism and technical communication. 

**Upon adviser approval, students with prior expe
rience in technical or professional communication 
may waive JW 600 and replace it with an elective 
course. 
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CERTIFICATE IN TECHNICAL 
COMMUNICATION 
The Graduate Certificate in Technical 
Communication trains students in the 
fundamentals of technical and profes
sional communication through a combi
nation of core courses and electives. To 
earn a certificate, students must com
plete 15 credits (five courses). All credits 
earned in the certificate program are 
transferable to the Master of Science 
degree. 

In general, all certificate students 
should take the following core courses: 

JW 600 Introduction to 
Technical and Professional 
Communication 3 cr 

JW 601 Style for the 
Professional Writer 3 cr 

or 
JW 602 Copyediting for Technical. 

Scientific and Business 
Publications 3 cr 

Upon adviser approval, students with 
prior experience in technical or profes
sional communication may waive JW 
600 and replace it with an elective 
course. 

We recommend that the remaining 9-
12 credits be earned in courses within a 
particular area of specialization. Students 
will work with an adviser to choose the 
elective courses most appropriate for 
their academic and professional goals. 



RECOMMENDED COURSES 
FOR SPECIALIZATIONS 

Writing about Medicine, Science and 
Technology 
JW 603 Reporting 011 Medicine, Science and 

Technology 
JW 605 Libel Law and Press Ethics 
JW 606 Technical Presentations 
JW 607 Writing New1'ji1r Radio and 

Television 
JW 621 Reporting and EditingjiJr the Trade 

Press 
JW 625 Cotporate Communications in 

Medicine, Science and Technology 
JW 627 Writing Copy on Pharmaceuticals 

and Biotechnology 
JW 635 Online Journalism 
JW 636 The Feature Article 
JW 637 Computer-Assisted Reporting 

Writing for Business: Advertising, 
Public Relations, Corporate Commun
ications and the Trade Press 
JW 604 Graphic Design and Technical 

Illustration 
JW 606 Technical Presentations 
JW 618 Web Page Authorship and Design 
JW 621 Reporting and Editing for the Trade 

Press 
JW 623 Project Management 
JW 624 Writing Product Information Copy 
JW 626 Puhlic Relations for Medicine, 

Science and Tecluwlogv 
JW 627 Writing Copv on Pharmaceuticals 

and Biotechtwlogv 
JW 628 Business-to-Business Advertising 
JW 631 Proposal Writing 
JW 632 Writing Technical Manuals and 

Procedures 
JW 641 Desktop Production Workshop 

Documentation, Training, and New 
Media 
JW 604 Graphic Design and Technical 

Illustration 
JW 608 Computer Documemation I 
JW 609 Computer Documentation ll 
JW 611 Technical Translation and 

Localization Practices 
JW 613 Human Factors and Product Design 
JW 615 Multimedia Technologies 
JW 618 Weh Page Authorship and Design 
JW 623 Project Management 
JW 632 Writing Technical Manuals and 

Procedures 
JW 641 Desktop Production Workshop 
JW 645 Instructional Design and 

Developmellt 
JW 646 End-User Training 
JW 647 Computer-Based End-User Training 
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UNDERGRADUATE 
COURSES 

HU 100 Critical Thinking 3:0:0:3 

Introduction to critical thinking across 
the disciplines. Understanding, evaluat
ing and analyzing arguments; fact versus 
opinion; types of reasoning; reasoning 
and semantics; and common errors in 
reasoning. Readings and projects in both 
the humanities and the sciences. Co-re
quisite: HU 200 

TC 104 Principles of Design 
3:0:0:3 

Introduction to the elements of design. 
Students study perception and the human 
visual system; the psychological, socio
logical and educational impact of design; 
and the fundamentals of creating effec
tive two-dimensional designs. 

TC 106 Writing for Publication: 
the Magazine Article 3:0:0:3 

Theory and practice of writing short to 
moderate-length magazine articles on 
general subjects. Guidance in selecting 
interesting topics, researching, inter
viewing, audience analysis, slanting, dra
matizing, outlining and writing a mini
mum of three articles. Students also con
duct basic market research and learn the 
art of writing effective query letters. 
Prerequisite: HU 101 or HU 103. 

TC 108 News Writing 3:0:0:3 

Workshop in basic news writing tech
niques. Students learn methods of infor
mation gathering and interviewing for 
different types of news articles, includ
ing current events, meetings, speeches, 
human interest and news analyses. Style 
and structure of news stories, writing of 
leads. Prerequisite: HU 101 or HU 103. 

TC 109 Feature Writing 3:0:0:3 

Development of students' interviewing 
and writing skills to produce in-depth 
feature articles. Students develop story 
ideas on technical or nontechnical sub
jects, conduct the necessary research and 
personal interviews, and write medium 
to long pieces for specific publications. 
Students analyze audience and editorial 
practices of various popular, business 
and technical magazines and conduct 
market studies and query campaigns. 
Students are encouraged to publish their 
work, although this is not a specific 
course requirement. Minimum of three 
articles. Prerequisite: TC 106 or TC 108. 

TC 110 Professional Report Writing 
for Engineering and the Sciences 

3:0:0:3 

Fundamentals of report writing applied 
to short, informal papers written by sci
entists and engineers in actual business 
situations: technical correspondence, 
memorandums, trip reports, periodic 
reports and new product information 
sheets; summaries, process and technical 
descriptions, instructions and analyses. 
Effective style, organization of material 
and mechanics. Students learn to coordi
nate tables, graphs and other illustrative 
matter with text. Co-/Prerequisite: HU 
200. 

TC 111 Introduction to Technical 
Communications 3:0:0:3 

For technical communications majors. 
Introduction to basic technical writing 
techniques and practices. Survey of the 
technical writing field and basic con
cepts and practices of the following 
areas of specialization: specialized jour
nalism, documentation, advertising and 
public relations, corporate communica
tions, training and instructional design, 
and multimedia. Emphasis on clarity and 
control in writing and audience analysis. 
Frequent writing practice and several 
short projects. Co-/Prerequisite: HU 
200. 
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TC 112 Workshop in Copyediting 
and Style 3:0:0:3 

Workshop in copyediting techniques and 
elements of style. Intensive review of 
grammar and usage and stylistic formu
las in various technical writing fields. 
Editing, revising and rewriting copy 
intended for a variety of audiences. 
Writing headlines, leads, decks and sub
heads for general, technical and industri
al publications. Newspaper and maga
zine page layout and makeup. Peer and 
self-editing projects and assignments. 
Co-/Prerequisite: TC 110 or Ill. May 
be repeated for credit. 

TC 113 Writing for Advertising and 
Public Relations 3:0:0:3 

Writing effective advertising copy and 
publicity releases with emphasis on med
ical, technological and industrial firms 
and their products. Consumer psycholo
gy; how to influence public opinion; 
relationship of corporations and institu
tions to media and the public; defining 
PR and ad objectives and target audi
ence; planning and implementing ad and 
PR campaigns. Students write product 
ads, brochure copy, product data sheets, 
news releases, newsletters, copy for 
house organs and speeches. Layout of ad 
and PR copy and accompanying color, 
design, typographic and illustrative fea
tures. Prerequisite: HU 101 or HU 103; 
TC 110 or TC 111. 

HU 114 Libel Law and Ethical 
Issues in Journalism 3:0:0:3 

What libel is and how writers can avoid 
its many pitfalls. Complete and partial 
defenses raised during libel suits and the 
possible damages awarded, the princi
ples of "fair comment and criticism," 
criminal and civil libel, and one's right 
to privacy vs. the public's "need to 
know." The ethical issues facing journal
ists and other writers today concerning 
writing about new products and technol
ogy believed to be defective or haz
ardous, pornography and the courts, 
shield laws, gag orders and copyrights. 

TC 115 Writing and Editing in 
Medicine, Science and Technology 

3:0:0:3 

Writing about medical, technical and sci
entific subjects for the lay audience. 
Students research and write both news 
and feature stories targeted for specific 
publications. Students also learn how to 
work as writers and editors for scientists 
in research, business and industry as 
proofreaders, content editors, project edi
tors and technical translators. Prerequi
site: HU 101 or HU 103; TC 110 or TC 
Ill. 

TC 116 Computer Documentation I 
3:0:0:3 

Introduction to computer systems and 
software documentation. Procedures and 
techniques for writing effective comput
er and software documentation; intro
duction to various computer documenta
tion tools; basics of project planning, 
management and assessment (usability 
testing). Documentation project required. 
Prerequisite: TC 110 or TC Ill; CS 
200. This course cannot be used to satis
fy the HU/SS elective requirements. 

TC 117 Computer Documentation II 
3:0:0:3 

Advanced course in computer documen
tation. Students learn online documenta
tion techniques and procedures and pro
duce a substantial paper and online doc
umentation project. Indexing, revising 
and project management; needs analysis 
and usability testing. Prerequisite: TC 
116. 

TC 119 C o m p u t e r - A s s i s t e d 
Instruction 3:0:0:3 

Introduction to developing computer
assisted instructional programs. Topics 
include learning modalities, elements of 
effective instruction, human-computer 
interaction, how to use computer-assisted 
instructional design tools, needs analysis, 
project planning and management, and 
project assessment (usability testing). 
Prerequisite: TC I 10 or TC Ill. 
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TC 125 Reporting and Writing for 
Online and Wire Services 3:0:0:3 

Reporting, writing and editing the news 
under the pressure of tight deadlines 
(often the same day). Many assignments 
require field research as this course 
attempts to simulate an online or wire
service reporter's daily experiences. 
Trips to news media headquarters. 
Reporting accuracy, thoroughness and 
good journalistic style stressed. History 
of wire service, future of online news 
services, and editorial practices. 
Prerequisite: TC 108. 

TC 135 Corporate Communications 
3:0:0:3 

Intensive study, through a review of 
case histories and writing assignments 
requiring field research, of all aspects of 
writing and editing in the communica
tions department of a medium-size or 
large corporation. Students research, 
write and edit meeting minutes, job 
descriptions, press releases, newsletters, 
proposals, house organs, community
relations campaigns, brochures and 
annual reports. Prerequisite: TC I 10 or 
TC 111. 

TC 140 Proposal Writing 3:0:0:3 

Workshop in researching and writing 
solicited and unsolicited proposals in 
government and private sectors. Analysis 
of specific proposals and their compo
nents, including statement of the prob
lem, significance of problem, procedure, 
time line, delegation of duties, budget 
and key personnel. Students prepare an 
outline and write a proposal on a specific 
topic as the major course assignment. 
Prerequisite: TC I 10 or TC Ill. 

TC 141 Graphic Design and 
Technical Illustration 3:0:0:3 

Workshop in developing and producing 
graphics and illustrations for technical 
writing projects. Applications of com
puter-assisted graphic design; integration 
of text and graphics; concept develop
ment; and layout for technical reports, 
manuals and proposals. Prerequisite: TC 
110 or TC I Jl; TC 104. 



TC 142 Manual and Procedure 
Writing 3:0:0:3 

Planning, researching, writing and 
designing industrial, technical, adminis
trative and instructional manuals and 
procedures. Focus on readability and 
meeting job specifications and standards. 
Incorporation of graphics, tables and 
lists; organizing, indexing and project 
assessment. Individual and group pro
jects. Prerequisite: TC 110 or TC Ill. 

TC 144 Desktop Publishing and 
Design 3:0:0:3 

Laboratory workshop in which students 
learn the basics of desktop publishing 
and its applications in business and tech
nical communications. Students learn 
how to plan, design and produce effec
tive business and technical documents 
using such desktop publishing software 
as QuarkXpress and PageMaker. As a 
final project, students work in groups to 
plan, write and design a newsletter or 
brochure for a mock organization. 
Prerequisite: TC II 0 or TC Ill; TC 
104. 

TC 145 Multimedia Technologies and 
Applications 3:0:0:3 

Introduction to multimedia technologies 
and applications for technical writers and 
editors. Students learn tools and tech
niques for producing presentations in a 
variety of media. Audience analysis and 
objectives, media selection and produc
tion, design coordination, and sequenc
ing. Multimedia project. Prerequisites: 
TC 110 or TC 111; TC 104. 

TC 147 Technical Writing and the 
Internet: Hypertext and the World 
Wide Web 3:0:0:3 

Planning, writing, and designing an 
effective World Wide Web page on the 
Internet. Students learn HTML and soft
ware applications for W ebpage develop
ment; integration of graphics and text; 
effective use of hypertext linking and 
structures. Students examine the Internet 
phenomenon and the effect hypertext has 
on reading, writing and information pro
cessing. W ebpage project including sub
stantial development of original text 
required. Prerequisites: TC 110 or TC 
Ill; TC 104. 
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TC 150-151 Special Projects in 
Technical and Professional 
Communication 3:0:0:3 

Independent or small group work in an 
area of technical and professional com
munication selected by student in con
sultation with instructor. For majors 
only. Prerequisite: TC Ill and comple
tion of technical writing core courses. 

TC 155 Special Topics in Technical 
and Professional Communication 

3:0:0:3 

Courses on special topics in technical 
and professional communication are 
offered from time to time by department 
staff or by visiting scholars. Specific 
titles and prerequisites are announced 
prior to registration. May be repeated for 
credit. Prerequisite: TC 110 or TC ill 
and permission of instructor. 

TC 160 Internship 0:0:0:3-12 

Full- or part-time placement as a techni
cal writing intern. Intense, practical work 
experience focusing on student's area of 
specialization. The internship will be 
built around a major project that will 
incorporate skills learned in earlier 
courses and that will result in a profes
sional technical communication product. 
Students will be responsible for all 
aspects of project implementation. 
Students work with a professional advi
sor within the sponsoring organization 
and a faculty advisor within the depart
ment. Weekly progress reports and a 
final report required. For journalism and 
technical writing majors and minors 
only. Prerequisites: Second-semester 
junior or first-semester senior standing; 
appropriate courses for internship pro
ject; approval of the sponsoring organi
zation and the department. 

TC 170 Senior Project and Portfolio 
Review 3:0:0:3 

In this capstone course, students work in 
teams to develop and design a collabora
tive writing project that integrates the 
knowledge and skills they have acquired 
through the program. Students manage 
the project from start to finish under the 
guidance of the instructor. In addition, 
students revise selected projects from 
previous classes to develop a profession
al portfolio of writing samples. For jour-

nalism and technical writing majors 
only. Prerequisite: Second semester 
senior standing. 

GRADUATE 
COURSES 

JW 600 Introduction to Technical 
and Professional Communication 

2/<:0:0:3 

An overview of the research, writing, 
editing and design principles of technical 
and professional communication. 
Students learn how to gather, organize 
and present information effectively, 
according to audience and purpose. 
Writing projects range from procedures 
and explanations to articles and adver
tisements. 

JW 601 Style for the Professional 
Writer 2/<:0:0:3 

Writing and editing workshop de~igned 
to strengthen students' command of 
usage, style, grammar, punctuation, pre
cision, logical structure and color 
through intensive writing and copyedit
ing practice. 

JW 602 Copyediting for Technical, 
Scientific and Business Publications 

2/<:0:0:3 

Copyeditors are at the center of any 
print-media organization. This course 
addresses skills copyeditors must have to 
produce clean copy: correct grammar 
and punctuation; a precise and consistent 
style; fact checking, including the use of 
both standard references and electronic 
databases; editing leads; making news 
judgments when editing stories; legal 
concerns affecting writers and editors, 
including libel, invasion of privacy and 
copyright infringement; writing head
lines; handling photographs and infor
mational graphics; and designing and 
laying out pages. 
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JW 603 Reporting on Medicine, 
Science and Technology 21f,:0:0:3 

Researching and reporting on medicine, 
science and technology. Students will 
interview recognized medical, scientific 
and technology authorities in a given 
discipline to write and edit news and fea
ture articles for a general reading audi
ence. Course will consider how science 
writers develop feature articles, how 
they translate technical information 
effectively and engagingly to the lay 
audience and how they follow articles 
through to publication. Students will 
analyze several scientific, medical and 
technical magazines for content, style 
and editorial practices. Students will be 
encouraged to submit the work they do 
in the course for publication. 
Prerequisite: JW 600 or instructor's per
mission. 

JW 604 Graphic Design and 
Technicallllustration 21f,:0:0:3 

Workshop in developing and producing 
graphics and illustrations for technical 
communications. Topics covered include 
concept development, computer-assisted 
graphic design, integrating text and 
graphics, and layout for technical 
reports, manuals and proposals. 

JW 605 Libel Law and Press Ethics 
21f,:0:0:3 

Based on a study of some classic cases, 
this course will familiarize the student 
with the essentials of libel law. 
Journalistic ethics; writer's responsibili
ties to sources and readers; avoiding libel 
pitfalls. 

JW 606 Technical Presentations 
21f,:0:0:3 

Principles of effective scientific and 
technical presentations. Topics include 
channeling content to audience, organi
zation of material, appropriate media, 
design and production of visual aids and 
audience text, effective delivery and 
non-verbal communication. Students 
will prepare for and participate in 
speech-making situations and in panel 
discussions covering a wide variety of 
technical subjects. Prerequisite: JW 600 
or instructor's permission. 

JW 607 Writing News for Radio and 
Television 21!J:0:0:3 

Writing news for the electronic media. 
Focus on science and business news sto
ries. Intensive practice in writing for 
radio and television; accepted format and 
style of media news writing; and require
ments and limitations of the media and 
how these must be taken into account in 
news writing. Students will use video 
and audio technology in this course. 
Prerequisite: JW 600 or instructor's per
mission. 

JW 608 Computer Documentation I 
21!J:0:0:3 

Introduction to the field of computer 
documentation. Systems and software 
documentation procedures and tech
niques; computer documentation tools; 
and fundamentals of project manage
ment, from needs analysis to usability 
testing. History and future of documen
tation. Prerequisite: JW 600 or instruc
tor's permission. 

JW 609 Computer Documentation II 
2'/,:0:0:3 

Advanced computer documentation 
course in which students learn how to 
produce effective online documentation, 
effectively index documentation pro
jects, and revise and update documenta
tion manuals and programs. Intensive 
practice in project management. 
Prerequisite: JW 608 or instructor's per
mission. 

JW 610 Information Design 
21!J:0:0:3 

A workshop providing extensive practice 
in strategies for information design. 
Students learn how to categorize or 
chunk information into small, digestible 
components that can be easily absorbed 
and recalled by a user or reader. The 
course explores the history of informa
tion design and links between informa
tion design and other writing strategies. 
Students will apply information design 
to various types of documents, including 
news articles, business reports, docu
mentation (both print and online) and 
scripts for multimedia and radio. 
Prerequisite: JW600 or instructor's per
mission. 
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JW 611 Technical Translation and 
Localization Practices 21f,:0:0:3 

Students learn and practice concepts of 
writing and revising technical communi
cations for effective translation. Explores 
the elements of translatability, especially 
cultural concerns, syntactic structures 
and style. Includes case studies and a 
translation project. Prerequisite: JW 600 
or instructor's permission. 

JW613 Human 
Product Design 

Factors and 
21f,:0:0:3 

Examines the elements of human-com
puter interaction and how it affects 
knowledge transfer and product design. 
Students learn how to design user
friendly programs by studying percep
tion, cognition and software psychology. 
Prerequisite: JW 600 or instructor's per
mission. 

JW 615 Multimedia Technologies 
21f,:0:0:3 

The various multimedia technologies 
and their applications in technical com
munications. Elements of each medium; 
methods of media selection; media pro
duction; design coordination and media 
integration. Importance of audience 
analysis, clear understanding of goals 
and objectives, and project evaluation. 
Includes major multimedia project. 
Prerequisite: JW 600 and JW 604 or 
instructor's permission. 

JW 618 Webpage Authorship and 
Design 21f,:0:0:3 

Workshop in writing and designing a 
World Wide Web page. Students exam
ine the elements of effective World 
Wide Web page authorship and design, 
including coding, linking, information 
hierarchy and effective integration of 
graphics, text and sound. Students write 
and produce W ebpages for a mock orga
nization. Prerequisite: JW 600 and JW 
604 or instructor's permission. 



JW 620 Financial and Business 
Reporting 2:/'/,:0:3 

Workshop in business and financial 
news writing. Students write news 
reports and interpretive pieces for busi
ness periodicals and the financial sec
tions of newspapers. Topics include eco
nomic trends, marketing, corporate 
activities, the stock market, government 
regulations, industrial technology, labor
management relations, energy, industry 
and the environment, and advertising. 
Students analyze corporate annual 
reports, investment company research 
reports, stock analysis reports, financial 
press releases and the editorial practices 
of several financial and business publica
tions. Prerequisite: JW 600 or instruc
tor's permission. 

JW 621 Reporting and Editing for 
the Trade Press 2;1,:2:0:3 

Survey of the diverse editorial opportu
nities in trade press journalism. Students 
learn to write, edit and interview for 
trade publications. Among the assign
ments are writing short news stories; 
copyediting (including the writing of 
heads and decks); rewriting weak copy 
for a magazine's departments (new prod
ucts, books and literature, case histories, 
news, company and personality profiles, 
etc.); and short features describing plant 
layouts, 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 trade mag
azines serve a particular field of industry 
(computers, electronics, petrochemicals, 
pharmaceuticals, automotive, 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 with such people to induce 
them to write for publication in trade 
journals. Prerequisite: JW 600 or 
instructor's permission. 

JW 623 Project Management 
2;1,:0:0:3 

Managing publication projects for scien
tific and technical organizations. All 
phases of publication: project concep
tion, design, coordination, production, 
and costs; planning, organizing, staffing, 
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directing, and budgeting. Prerequisite: 
JW 600 or instructor's permission. 

JW 624 Writing 
Product-Information Copy 2;1,:0:0:3 

Consideration of the mass of sales-pro
motional and technical catalogues, 
brochures, manuals, spec sheets, flyers 
and news releases that promote a compa
ny's products. Emphasis will be on the 
approaches to writing such material. In 
addition to preparing copy for the shorter 
product-promotion bulletins, students 
will be responsible for providing the text 
for a major catalogue or brochure pro
moting a given product or technology 
and based on raw data either provided by 
the instructor or gathered by students. 
Course will stress the need for product 
information of varying degrees of techni
cal complexity to suit the technical com
petency of the prospective customer for 
whom the literature is intended. 
Prerequisite: JW 600 or instructor's per
mission. 

JW 625 Corporate Communications 
in Medicine, Science and Technology 

2/,:0:0:3 

Considers the corporate communications 
writing tasks specific to a pharmaceuti
cal, biotechnology or technology firm. 
Topics include in-house technical and 
semitechnical reports, Iiaisoning 
between researchers and management, 
writing and editing for scientists. 
Prerequisite: JW 600 or instructor's per
mission. 

JW 626 Public Relations for 
Medicine, Science and Technology 

2;1,:0:0:3 

Workshop in public relations for med
ical, scientific and technological indus
tries and organizations, including 
research facilities, hospitals, medical 
schools, foundations and pharmaceutical 
companies. Students will Jearn how to 
write effective press releases, brochures, 
technical articles, film scripts, case histo
ries, speeches and various in-house pub
lications, as well as how to prepare press 
kits for press briefings. Prerequisite: 
JW600 or instructor's permission. 

JW 627 Writing Copy on 
Pharmaceuticals and Biotechnology 

2'/,:0:0:3 

Course is geared to preparing students 
for expanding opportunities in writing 
copy for pharmaceutical and drug com
panies. Intensive practice in writing 
new-product data sheets, bulletins and 
other technical literature generally used 
by "detail" men; research reports, 
progress reports and other technical 
papers based on information supplied by 
the instructor and gathered on trips to 
local pharmaceutical companies; techni
cal speeches; advertising and public rela
tions copy. A major paper will be 
assigned as a term project. Prerequisite: 
JW 624 or JW 626, or instructor's per
mission. 

JW 628 Business-to-Business 
Advertising 2'/,:0:0:3 

Covers the objectives of business-to
business advertising and how to achieve 
them through the three basic ingredients 
of the magazine ad: copy, artwork and 
layout. Emphasis is on the principles of 
writing effective copy and heads, the 
process of media selection for a given ad 
(product promotion, institutional), the 
preparation of an ad campaign, how to 
set up booths for industrial displays and 
exhibits, conducting the direct mail cam
paign, the value and preparation of sales 
literature and an analysis of business
publication advertising today. The roles 
of the company advertising manager and 
the agency's account executive and their 
interrelationship are delineated. 
Completion of a special project and sev
eral ad-writing assignments will be 
required. Prerequisite: JW 600 or 
instructor's pemzission. 

JW 631 Proposal Writing 
2'/,:0:0:3 

Writing proposals in government and 
industry. Students analyze the compo
nents of specific in-depth proposals and 
then research and write their own as a 
major course project. Analysis of parts 
of text, including statement of problem, 
methods, key personnel and budgeting; 
use of graphic and tabular material; 
organization, clarity, layout and editing. 
Prerequisite: JW 600 or instructor's per
mission. 
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JW 632 Writing Technical Manuals 
and Procedures 21,:0:0:3 

Intensive practice in preparing industrial, 
technical, administrative and instruction
al manuals and procedures. Training in 
how to write these documents according 
to government and client specifications. 
Integration of text with graphics, tables 
and lists; organization, indexing and 
parts lists. Every aspect from compiling 
information to evaluating final product. 
Major project required on subject in stu
dent's area of specialization. Prerequi
site: JW 600 or instructor's permission. 

JW 635 On-Line Journalism 
21,:0:0:3 

Examination of the growing field of on
line journalism. Similarities to and dif
ferences from traditional print journal
ism; available markets in electronic jour
nalism, such as electronic publishing, 
videotext publications, and electronic 
magazines; techniques for writing for the 
videotext market, including digest tech
niques and writing to fit the format of an 
electronic publication. Prerequisite: JW 
600 or instructor's permission. 

JW 636 The Feature Article 
21,:0:0:3 

The practice and principles of good, 
solid feature articles about science, tech
nology and business. Students learn how 
to write several specific types of feature 
articles through weekly writing assign
ments and the creation of their own mag
azine (print or online). Types of articles 
may include book reviews, product 
reviews, "how-to" articles and columns. 
Topics include effective interview tech
niques and online journalism applica
tions and concerns. Prerequisite: JW 600 
or instructor's permission. 

JW 637 Computer-Assisted 
Reporting (CAR) 21,:0:0:3 

A workshop focusing on using the com
puter as a key newsgathering tool. 
Students learn the techniques involved in 
finding, accessing, analyzing and using 
databases on the World Wide Web when 
researching technical and non-technical 
news and feature stories. The course 
explains how reporters and editors can 
use CAR methods not only for essential 

online research but also with spreadsheet 
software, CD-ROMs, mapping and elec
tronic mail. Students will write articles 
that depend heavily -but not exclusive
ly-on CAR-based research. Prerequi
site: JW600 or instructor's permission. 

JW 641 Desktop Production 
Workshop 21,:0:0:3 

Workshop in desktop publishing soft
ware and applications. Students use 
QuarkXpress, PageMaker and other 
desktop publishing tools to write, design 
and produce effective business and tech
nical documents: newsletters, brochures, 
etc. Prerequisite: JW 600 and JW 604 or 
instructor's permission. 

JW 645 Instructional Design and 
Development 2'h:0:0:3 

Fundamentals of computer-assisted 
instructional design and curriculum 
development. Topics include the differ
ent learning modalities, how to organize 
information into lessons, how to develop 
effective exercises and tests, and ele
ments of effective instruction. Students 
create a training curriculum as a semes
ter project. Scope of project includes 
needs analysis, project planning and 
management, and usability testing. 
Prerequisite: JW 600 or instructor's per
mission. 

JW 646 End-User Training 
2'h:0:0:3 

A workshop on the effective delivery of 
training programs. Students will go 
through the training development 
process, from program assessment and 
design to delivery and evaluation. The 
course will review the elements of effec
tive instructional design (with an empha
sis on different learning styles) and then 
focus on choosing the appropriate 
method of instruction and the elements 
of effective instruction. Students will 
conduct several training sessions 
throughout the semester. Prerequisite: 
JW 645 or instructor's permission. 
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JW 647 Computer-Based End-User 
Training 21,:0:0:3 

Workshop in using computer-based 
training programs to develop a tutorial 
training package. Students learn and 
practice principles of effective comput
er-based training, including breakdown 
of steps and skills; formulation of ques
tions and answers; and use of graphics, 
references charts. Prerequisite: JW 609, 
JW 645, JW 646 or instructor's permis
sion. 

JW 650 Special Topics in Writing 
about Medicine, Science and 
Technology 21,:0:0:3 

Special topics courses are offered peri
odically by the department to address 
topics in science journalism not currently 
covered in the curriculum. Topics, facul
ty and prerequisites may vary. Prere
quisite: JW600 or instructor's permis
sion. 

JW 651 Special Topics in Writing for 
Business 21,:0:0:3 

Special topics courses are offered peri
odically by the department to address 
topics in business writing not currently 
covered in the curriculum. Topics, facul
ty and prerequisites may vary. Prerequi
site: JW600 or instructor's permission. 

JW 652 Special Topics in 
Documentation, Training and New 
Media 21,:0:0:3 

Special topics courses are offered peri
odically by the department to address 
topics in documentation, training and 
new media not currently covered in the 
curriculum. Topics, faculty and prerequi
sites may vary. Prerequisite: JW600 or 
instructor's permission. 



JW 701 Special Project in Technical 
and Professional Communication 

2:0:0:0:3 

Students, working in conjunction with a 
faculty member, will pursue a course of 
independent study dealing with a spe
cial facet of technical and professional 
communication. Students will produce 
an original, thought-provoking interpre
tive project or report to be submitted to 
the department for faculty review and 
approval. Prerequisite: Adviser's con
sent. 

JW 702 Special Topics in Technical 
and Professional Communication 

2:0:0:0:3 

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.1Prerequisite: JW 600 
or instructor's pennission. 
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JW 703 Internship 0:0:3:12 

Full- or part-time placement as a techni
cal and professional communication 
intern. Intense, practical work experi
ence focusing on student's area of spe
cialization. Students work with a profes
sional adviser within the sponsoring 
organization and a faculty adviser within 
the department. Weekly progress reports 
and term project required. Prerequisites: 
Completion of at least four graduate 
courses in technical and professional 
communication; approval of the spon
soring organization and the department. 

JW 704 Master's Project 
2:0:0:0:3 

Students work with a faculty adviser to 
write and produce a master's project in 
technical and professional communica
tion. After project proposal is approved, 
students research and develop a technical 
communication project in their area of 
specialization. Prerequisites: Comp
letion of at least 27 credits toward MS in 
Specialized Journalism and instructor's 
pernzission. 
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SOCIAL SCIENCES PROGRAM 

The Department of Humanities and 
Social Sciences offers a BS in social sci
ences with concentrations in: 

• Pre-Law 
• History 
• History and Philosophy of Science 

and Technology 
• Economics 
• Psychology and Behavioral Sciences 

For more information, please call the 
Humanities and Social Sciences Office at 
718/260-3039 or send e-mail to Professor 
Richard Wener: rwener@duke.poly.edu. 

DEGREE REQUIREMENTS 
All majors are required to take the 
Liberal Arts Core Program plus 12 
courses (36 credits) in their areas of con
centration. 

HU/SS Core Courses 
(Liberal Arts Core Program) 
HU 1011103 

Writing and the Humanities I 3 
HU 105ffC 110 

Admnced Composition/Basic 
Report Writing 3 

HU 200 Writing and the Humanities II 3 
HU 344 Imroduction to Logic 3 
ss 104 Main Themes in Contemporary 

World History 3 
ss 138 Technology, Science, Ethics and 

Contemporary Societ\' 3 
EG 101 lmroduction to Engineering 3 
cs 200 Imroduction to Programming 

Methodology 3 
MA 105 

or I 06 Calculus l 4 

28 credits 

Six or more credits in an engineering or science 
sequence (CM, PH, LS or other as approved by 
adviser). 6 credits 

HU/SS Core Electives 
I SS World History ( 109, /20, 121, 123, 

124) 3 
SS Histor./Philosophv of 

Science/Technologv ( 135. /36) 3 
SS Ps\'chology/Behavioral Sciences 

(/89) 3 
SS Economics (250) 3 
HU Literature (212, 213, 222, 252, 

283,291) 3 
HU Philosoph\' (346, 347, 348, 349, 

352,353) 3 
HU Art(388) 3 
HU Music (371) 3 

24 credits 
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Free Electives 

Concentration Requirements 

TOTAL 

CONCENTRATION 
REQUIREMENTS 

26 credits 

36 credits 

120 credits 

Students choose 12 courses (36 credits) 
from one of the following concentra
tions: 
Pre-Law 
History 
History and Philosophy of Science and 
Technology 
Economics 
Psychology and Behavioral Sciences 

CONCENTRATION IN 
PRE-JAW: JAW AND 
TECHNOLOGY 
The purpose of the program is to prepare 
students for postgraduate professional 
education which can lead to careers deal
ing with technological aspects of the 
law. These include patent law, intellectu
al property law, and environmental law. 
Attorneys working in these fields typi
cally have engineering and/or science 
backgrounds in addition to their legal 
training. 

Students entering the Pre-Law 
Program will choose one of the 
Humanities or Social Sciences concen
trations (history, history and philosophy 
of technology and science, economics, 
psychology, philosophy, literature or 
humanistic studies) and will take a series 
of special pre-law courses in addition to 
this concentration. 

Students should develop strong back
grounds in technology, in addition to 
their other undergraduate and profes
sional legal training. Patent law, in par
ticular, demands technical competence, 
usually in the form of an undergraduate 
degree in science or engineering. Other 
areas, such as intellectual property law 
or environmental law, do not demand a 
technology degree, but require an under
standing of technologies and/or scientific 
methods. 

The rigors of law school and the legal 
profession demand that all students 
entering this field have excellent com
munication skills. Clear and concise 
writing is crucial as is the ability to criti
cally read and edit documents. Law 
schools typically look for students who 
have a good background in the liberal 
arts, including topics such as philosophy, 
history and economics. An understand
ing of the historical context of technolo
gies (history of science and technology), 
and the social contexts of change (envi
ronmental and social impacts) is also 
important. The Polytechnic pre-law con
centration provides opportunities in each 
of these areas of training. 

There are several pre-law options 
described below. In all options, students 
must take an ongoing professional prac
tice seminar, take special courses in 
technology and the law and complete an 
internship experience, along with pre
law advising. Students in the various 
options will take a series of courses 
designed to provide a solid background 
in the humanities and social sciences, 
preparatory for legal training. 

All pre-law students will regularly 
meet with the pre-law advisor for con
sultation and support toward application 
and admission to law schools. 

Pre-law students will take courses 
which follow the BS in social sciences, 
BS in humanities or BS in specialized 
journalism with several additions 
described below. This program is intend
ed to provide students with a solid back
ground in the liberal arts, which includes 
familiarity with issues in technology and 
engineering design (for example, EG 
101 in the core, EG 102, EG 201 as addi
tional requirements and others (EG 202, 
301, 302) as elective options). 



HUSS Core Courses 
(as described in catalog) 58 credits 
EG 102 & EG 201 4 credits 
2 pre-law courses 6 credits 
SS 281 Technology and the Law 
SS 282 Environmental Law 
HUSS Concentration (in Economics, 

History, History and Philosophy of 
Science and Technology or 
Psychology and Behavioral 
Sciences) 36 credits 

Pre-law internship (SS 298) 6-3 credits 
( 3 credits - can be repeated once) 

Free Electives 12-15 credits 
(EG 202, 301 & 302 are encouraged) 
Pre-Law Seminar (SS 290) 0 credits 

(at least 4 semesters) 

Total 122 credits 

CONCENTRATION IN HISTORY 
Courses in history emphasize elements 
of social and economic change in vari
ous geographic areas and periods since 
the European Renaissance. Methods and 
conclusions of related work in econom
ics and the behavioral sciences are 
applied. Basic sequences in the history 
of Western civilization familiarize stu
dents with political, economic, social, 
cultural and intellectual developments in 
European history since the Middle Ages. 
Students are also introduced to original 
documents and differing scholarly inter
pretations, and to the study of the non
Western world. 

Majors with a concentration in history 
choose 12 courses from the following: 

ss 109 Birth of Modem Europe 
ss 120 History ofTsarist Russia to the 

Revolution 
ss 121 History of the Soviet Union 
ss 123 History of the United States: from 

Settlements to Reconstruction 
ss 124 History of the United States: from 

Reconstruction to the Cold War 
ss 135* History of Science and Technology: 

Antiquity to Galileo 
ss 136* History of Science and Technology: 

Ga/ileo to Darwin 
ss 137* History of Science and Technology: 

Faraday to the Present 
ss 151 - Introduction to Politics 
ss 161 Politics & Film 

(May be repeated for credit) 
ss 221 The End of the U.S.S.R.: Gorhachev 

and After 
ss 226 Problems of American Foreign 

Policy 
ss 229 Growth of the United States 

Constitution 
ss 302 Guided Readings in History 
ss 362 Special Topics in History 
ss 363 Special Topics in History of Science 

and Technology 

*STUDENT MUST CHOOSE 2 OF 
THESE COURSES 
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CONCENTRATION IN 
HISTORY AND PHILOSOPHY 
OF SCIENCE AND 
TECHNOLOGY 
Science and technology have been piv
otal in modern historical development 
and social change, especially in our own 
epoch, and arc emphasized in all intro
ductory courses. Students analyze and 
discuss the best historical scholarship in 
a variety of special courses, and methods 
of instruction include formal lectures, 
discussions, colloquia, films, and tutori
als leading to independent research. 

Students who major in the history and 
philosophy of science and technology 
benefit from one of the most comprehen
sive programs available in the New York 
area. Career openings for such majors 
may be found in government, law, medi
cine, teaching, public relations and all 
fields of media and communications. 
Majors with a concentration in history 
and philosophy of science and technolo
gy choose 12 courses from the follow
ing: 

ss 109* The Birth of' Modem Europe 
ss 133 Archaei- and Etlmoastronomy 
ss 135* History of Science and Teclmologv: 

Antiquity to Galileo 
ss 136* Historv of' Science and Technologv: 

Galileo to Danvin 
ss 137* Historv of' Science and Technologv: 

Faraday to the Present 
ss 182 Man and the Environment 
ss 303 Guided Readings in HistorY of' Science 

and Technology 
ss 332 Science and Technology in America 
ss 333 Medieval and Rl'lwissance 

Engineering 
ss 338 Galileo Galilei: the Man, 

His Research, the Times 
HU 352* Philosophv of' Science 
HU 353* Philosophy of Technology 
ss 354 Technological Foremsting 
ss 357 Technologv Tramfer to Developing 

Countries 
ss 363 Special Topics in His torr of Science 

and Technologr 

*REQUIRED 

CONCENTRATION IN 
ECONOMICS 
Economics courses guide students in 
developing critical understanding of eco
nomic theory and its application to con
temporary and historical economic and 
social problems. These courses pose, in 
their theoretical and historical contexts, 
important questions of domestic and 
international public policy, including the 
role of government in market economies 
and the interconnection of what is con
sidered economic and what is considered 
political. 

Candidates for the social sciences 
degree concentrating in economics 
receive thorough training in economic 
theory, mathematics and statistical meth
ods, as well as extensive analysis of how 
economic factors play themselves out in 
the "real world." The concentration in 
economics prepares students for careers 
in governmental and other nonprofit ser
vice and private business, including both 
the financial and non-financial sectors, 
as well as in teaching on all levels. In 
addition, economic training is e~pecially 
valuable for those seeking careers in law, 
accounting and other fields. 

Majors with a concentration in eco
nomics choose 12 courses from among 
the following: 

ss 251 Microecmwmh·s 
ss 252 MacnH!l'OilOJnil·.\ 

ss 254 Economic ls.HU'S 

ss 255 The ContelfljhJI"lll)' Amenc Llll 

Economr: BuumawJ 811.\t 
ss 257 Historr o{Ecunumic 111u11ght 
ss 264 Urban EcOIWIIJics 
ss 265 Money & Banking 
ss 270 Management Proce.\s 
ss 275 Foundations o{Busine.\s Sr.\tellls 
ss 304 Guided Readings in Lconulllics 
ss 354 Technological Forecasting 
ss 357 Teclmologv Tmnsf('r to /Jc z·elufilllg 

Coullfries 
ss 363 Labor Economics 
ss 364 Special Topics in 

El·mwmil'S 
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CONCENTRATION IN 
PSYCHOLOGY AND 
BEHAVIORAL SCIENCES 
(ANTHROPOLOGY AND 
SOCIOLOGY) 
Introductory courses in anthropology, 
sociology 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 variety of social 
and cultural forms that have unfolded in 
the course of history, and their implica
tions for the contemporary world as new 
nations enter the historical mainstream. 
Other courses analyze language, learning 
and the modification of behavior, with 
experiments in perception, learning and 
communication. Students become 
acquainted with a range of behavioral 
methods of scientific study from partici
pant observation and structured inter
viewing to opinion sampling, psycholog
ical testing and controlled laboratory 
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 abnormal psychology. 
All majors take a two-semester experi
mental psychology sequence, which 
offers fundamental methods and con
cepts in the empirical investigation of 
human and animal behavior in laborato
ry 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
tion in psychology enables students to 
pursue graduate training in psychology 
and other fields, including psychothera
py, social work, marketing research, per
sonnel management, organizational 
behavior and social-impact assessment, 
or to enter management training pro
grams and paraprofessional work in such 
settings as youth centers, clinics, schools 
and community programs. 

An understanding of psychology is of 
particular use to engineers who must 
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design devices and controls for safe and 
easy application by human beings. For 
engineers who become managers, psy
chology is useful in teaching the princi
ples of human interaction. 

Majors with a concentration in psy
chology and behavioral sciences choose 
12 courses from the following: 

ss 175* Introduction to Sociology 
ss 177* Social Problems 
ss 178 Minorities in the New World 
ss 182 Man and the Environment 
ss 184* The Sociocultural Sciences 
ss 185 Anthropology: Physical 
ss I86 Anthropology: Cultural 
ss 203 Learning 
ss 204 Phvsiological Psychology 
ss 206 Human Cognition 
ss 208* Experimental Psychology I 
ss 209* Experimental Psychology II 
ss 2IO Environmental Psychology 
ss 213 North American Indians 
ss 214 Social Psvchology 
ss 215 Abnormal Psychology 
ss 216 Personality Development 
ss 217 Psvchology of Human Development 
ss 279 The Sociology of Human Disease 
ss 299 Organizational Behavior 
ss 305 Guided Readings in Psychology 
ss 306 Guided Readings in Anthropology 

and Sociology 
ss 310 Genes. Gender and Society 
ss 365 Special Topics in Psychology 
ss 366 Special Topics in Anthropology and 

Sociology 

*REQUIRED IN CONCENTRATION 

BS/MS Accelerated Honors 
Program in Behavioral Sciences 
(BS) and Organizational 
Behavior (MS) 
The Department of Humanities and 
Social Sciences and the Department of 
Management offer an honors program 
for exceptional first year or advanced 
undergraduate students. Through this 
program a student can earn a Bachelor of 
Science degree in social sciences-with 
a concentration in behavioral sciences
and a Masters of Science degree in orga
nizational behavior in four to five years. 

This new accelerated program allows 
undergraduate social science majors con
centrating in behavioral sciences to 
apply for admission to the graduate orga
nization behavior program during their 
junior year for entry in their senior year, 
and to be guaranteed admission if they 
have met the program's academic and 
grade-point requirements. 

The accelerated program allows stu
dents to use up to 9 credits of organiza
tional behavior graduate courses in ful
fillment of social science degree require
ments. In addition, accelerated progress 
may be the result of credit granted for 
Advanced Placement courses where a 4 
or 5 was earned on the AP test, and 
through summer course work. 

Minimum Admissions Requirements 

For application of high school students: 
3.4 GPA 
1200 SAT 

For application of advanced Polytechnic 
undergraduates for entry into the MS 
Organizational Behavior Program 

Honors status (3.4 GPA) 

All students in this program would be 
expected to maintain a 3.4 GPA through
out their academic career. In any semes
ter when the cumulative drops below 
3.4, the student may be dropped from the 
program or be placed on probationary 
status. 

Current Degree Requirements 

Requirements for the HU/SS degree: 

-HU/SS Core Courses 
-Behavioral Sciences 

Specialization 
-Free Electives 

Total= 

58 credits 

36 credits 
26 credits 

120 credits 

Requirements for MS in Organizational 
Behavior 

-Core Courses 
-Area of Concentration 
-Free Electives 
-Research Project 

Total= 

9 credits 
18 credits 
6 credits 
3 credits 

36 credits 

The program will be offered in Brooklyn 
only and limited to 15 incoming students 
per semester. 

Students who meet all of the course 
and grade-point requirements will be for
mally admitted to the MS in organiza
tional behavior program in the 
Department of Management at the end of 
their junior year. 



UNDERGRADUATE 
COURSES 

SS 104 Main Themes 
in Contemporary World History 

3:0:0:3 

Examination of the major ideologies, 
transformations and tensions marking 
the contemporary age, from World War I 
to the last decade of the 20th century. 
Readings, lectures, discussion, with fea
ture and documentary films on such top
ics as the World Wars and Cold Wars; 
the rise, and now the fall, of 
Communism in Eastern Europe and the 
U.S.S.R.; the development of American 
globalism; the awakening of the Third 
World and the end of European 
Imperialism; the scientific-technological 
revolutions in war and in peace; current 
crises. Required of all students at 
Polytechnic. Should be taken in fresh
man or sophomore year. Prerequisite: 
HU 101. 

PRE-LAW 

SS281 Law and Technology 3:0:0:3 

This course will introduce students to the 
technological revolution in legal prac
tice, such as the computerization and 
networking of courts and law offices, the 
automation of legal research, and the 
legal regulation of technology, including 
patents, copyrights and trademarks, as 
well as other areas that could affect their 
engineering practice. The course will 
also cover the basic legal reasoning, 
processes and terminology, including 
legal writing. Prerequisite: 55104. 

SS 282 Law and Environment 
3:0:0:3 

Fundamentals of U.S. and international 
environmental law and regulation. 
Prerequisite: 55 104. 

SS 290 Seminar on Technology and 
the Law Y>:O:O:O 

This seminar will meet several times a 
semester for all pre-law students. It will 
present invited speakers on topics con
cerning technology and the law and pro
vide a forum in which intellectual as 
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well as career issues can be discussed. 
This course will be graded on a pass/fail 
basis, based on attendance. Prerequi
sites: Admission to pre-law major or 
minor or consent ofpre-law adviser. 

SS 298 Pre-Law Internship 0:0:0:3 

Students will work in law firms or cor
porate legal settings providing research 
support for issues and/or cases which 
deal technological aspects of the law 
(placement will be provided through the 
Department of Humanities and Social 
Sciences). The amount of time students 
will spend in the field setting will be 
roughly the same as the time that would 
be spent in the classroom for the equiva
lent credits. All students on internships 
during the same semester will meet as a 
group several times over the course of 
the semester with the pre-law adviser to 
discuss their experiences and will submit 
a term paper dealing with an aspect of 
the law they dealt with during the semes
ter. 

This course can be repeated once for a 
maximum of6 credit hours. 

Prerequisites: Admission to pre-law 
major or minor and consent of pre-law 
adviser. 

HISTORY AND 
HISTORY OF SCIENCE AND 
TECHNOLOGY 

SS 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 expansion 
and consolidation in the High Middle 
Ages, to the beginnings of the next great 
expansion marked by a peculiar 
dynamism probably linked to the nature 
of its material, human, and institutional 
resources. How those resources evolved 
over the years, and how Europeans used 
them to create the foundations for the 
institutions and patterns of functioning 
that still characterize the West today. 

SS 120 History of Tsarist Russia to 
the 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 revolution in 1905. 

SS 121 History of Soviet Union 
3:0:0:3 

Revolutions of 1917; Leninism in 
power; industrialization, collectivization, 
ascendancy of Stalin; Soviet Union and 
West-from alliance to Cold Wars; 
Khrushchev and de-Stalinization; Soviet 
impact on underdeveloped world; the 
Brezhnev era and the crisis of Soviet 
society. 

SS 123 History of the United States: 
From Settlements through 
Reconstruction 3:0:0:3 

Indigenous civilizations in North 
America. Culture, politics and society 
from European and African-American 
settlements through post-Civil War era. 
Interpretation of accessible "primary 
sources," which illuminate convictions, 
ideologies and activities of leaders as 
well as ordinary Americans from the 
17th through the mid-19th century. 
Prerequisite: 55 104. 

SS 124 History of the United States: 
From Reconstruction through the 
Cold War 3:0:0:3 

The transformation of the post-Civil 
War U.S. to a nation of global authority; 
interweaving of domestic struggles and 
foreign policies from the "Gilded Age" 
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. foreign policy in a 
world of revolutionary upheavals. 
Prerequisite: 55 104. 
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SS 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 astronomies of 
Graeco-Alexandrian antiquity forward; 
see SS 135). 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 social organiza
tion and the cosmological and religious 
beliefs of the cultures in which they were 
embedded. Instruction in elementary, 
naked-eye astronomy, exercises in 
designing simple instruments and, 
weather permitting, actual observation. 
Student work will include a term project. 

SS 135 History of Science and 
Technology: Antiquity through 
Galileo 3:0:0:3 

Science and technology from earliest 
time to Renaissance: neolithic and 
medieval technologies; achievements of 
ancient Greeks from pre-Socratics to 
Euclid; Copernican revolution; science 
and technology in expansion of Europe; 
influences of science on development of 
European thought. 

SS 136 History of Science and 
Technology: Galileo through Darwin 

3:0:0:3 

Science and technology from the scien
tific revolution through Lavoisier to the 
origins of the Theory of Evolution. 
Galileo and Newton; the beginnings of 
evolutionary thought; the organization of 
scientific inquiry; the impact of scientific 
thought on society in the 17th, 18th and 
early 19th centuries; connections 
between technology and science. 

SS 137 History of Science Technology: 
Faraday Through Present 3:0:0:3 

Science and technology from early 19th 
century forward: the maturation of evo
lutionary thought and its consequences; 
the rise of the sciences of electricity and 
heat, relativity, quantum mechanics; the 
development of cell theory, genetics and 
biochemistry. 

188 • SOCIAL SCIENCES PROGRAM 

SS 138 Technology, Science, Ethics 
and Contemporary Society 3:0:0:3 

Mutual relationships between technolo
gy, science and society; emergence of 
"big science," national styles in science 
and technology; social effects of recent 
technological and scientific develop
ments; policy and ethical issues posed by 
restricted and unrestricted uses of tech
nology and science. Prerequisite: SS 104. 

SS 151 Introduction to Politics 
3:0:0:3 

Major issues in history of political phi
losophy: the state; nature of political 
obligation; scope of dissent. Origins and 
functions of American political system. 
Clashing ideologies of democratic soci
ety. Prerequisite: SS 104 

SS 161 Politics and Film 3:0:0:3 

Film viewed as historical document and 
political instrument. Film as facet of 
mass culture and mass communication 
and means of shaping and reflecting atti
tudes and values. Each of the historically 
framed subjects constitutes a separate 
course for credit. Topics include 
Depression America; war: A cross-cul
tural comparison; Weimar Germany in 
the shadow of fascism; the fall of 
France, 1930-1940; Great Britain-the 
end of empire; Russia in revolution and 
civil war; the reconstruction of Europe, 
1947-1962. Film screenings, readings, 
lectures and discussions. Other topics 
offered as appropriate. May be repeated 
for credit. Prerequisite: SS 104. 

SS 221 The End of the U.S.S.R.: 
Gorbachev and After 3:0:0:3 

The U.S.S.R. under Gorbachev, 
1985-1991, and the crisis that led to the 
collapse of Soviet communism. The his
torical background: from Khrushchev's 
de-Stalinization to Brezhnev's stability 
and stagnation. Gorbachev's "glasnost" 
and "perestroika" as reform strategies 
out of the crisis. The unforseen conse
quences of the Gorbachev reforms: the 
end of the U.S.S.R. Culture, politics and 
economy to the present. Films, lectures, 
readings. Prerequisite: SS 104. 

SS 226 Problems of American 
Foreign Policy 3:0:0:3 

Formulations and applications of foreign 
policy from 18th century through post
Cold War; continental and overseas 
expansions, international rivalries; 
impacts of domestic influences; diplo
macy of infant republic; Monroe 
Doctrine; "Manifest Destiny"; white 
man's burden; open-door policy; "dollar 
diplomacy"; world wars and their settle
ments; Cold War and aftermath. 
Prerequisite: SS 104. 

SS 229 Growth of the United States 
Constitution 3:0:0:3 

Growth and unfolding of American consti
tutional system stressing political and eco
nomic factors shaping the law. Students 
handle leading court decisions and related 
legal texts. Prerequisite: SS 104. 

SS 332 Science and Technology in 
America 3:0:0:3 

Colonial science. Indifference to basic 
science during 19th century. Technology 
and industrialization. Recent accom
plishments of American science and 
technology. Emergence to superpower 
status. 

SS 333 Medieval and Renaissance 
Engineering 3:0:0:3 

Engineering and technological enterprise 
in the European High Middle Ages and 
Renaissance, roughly 1000 to 1600. The 
period was characterized by a growing 
capacity to handle complex engineering 
tasks such as the building 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 light and 
heavy duty. Organizing a given project 
or task, the means of financing, the polit
ical and institutional involvement and 
the training of the artisan-engineer and 
his position in society. 
Prerequisite: SS 135 or 136 or instruc
tor's permission. 



SS 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 research and the 
genesis and development of his mature 
conclusions in physics and cosmology. 
His role in establishing new attitudes 
towards the investigation of natural phe
nomena, his conflict with the Church, 
the work of his predecessors and con
temporaries and the setting: Italy in the 
late 16th and early 17th centuries. 
Students will have the opportunity to 
empirically investigate some of Galileo's 
experiments. Prerequisite: SS 135 or 
136 or instructor's pennission. 

SS 354 Technological Forecasting 
3:0:0:3 

Introduction to problems associated with 
technology forecasting. Short-range, 
intermediate, and long-range forecasting 
methodologies. Forecasting social and 
economic consequences of adopted inno
vations. Students will prepare a forecast 
on a topic of their choice. 

SS 357 Technology Transfer to 
Developing Countries 3:0:0:3 

Mechanisms 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 technology transfer. 
Technology and political influence. Case 
studies of technology transfer to newly 
industrialized countries. Also listed 
under IE 357 

PSYCHOLOGY AND 
BEHAVIORAL SCIENCES 
(ANTHROPOLOGY AND 
SOCIOLOGY) 

SS 175 Introduction to Sociology 
3:0:0:3 

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
mental crises; the human impact of tech
nology. Prerequisite: HU 189 or SS 184. 
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SS 177 Social Problems 3:0:0:3 

Social disorganization and deviant 
behavior in contemporary society; crime 
and juvenile delinquency; mental disor
der; drug addiction; alcoholism; suicide; 
family disorganization; poverty; and 
unemployment. Comparisons with cul
tures of other peoples and/or simpler 
societies. Discussions of conflicting the
ories of causes for deviance and social 
disorganization. Prerequisite: SS 186. 

SS 182 Man and the Environment: 
Environmental Science I 3:0:0:3 

Ecological understanding of interactions 
of human with non-human environments 
through relevant topics: ecosystem, 
human interaction with ecosystem, 
human societies as self-regulating sys
tems, attitudes toward nature, case stud
ies in ecological history, present environ
mental crises and attempts at resolutions. 
Prerequisite SS 189 or SS 184. 

SS 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 behavior. The concepts of cul
ture and society. Classical anthropologi
cal and sociological studies-Kroeber, 
Boas, Spencer, Durkheim, Weber and 
Merton. Sociological and anthropologi
cal perspectives on language. Prerequi
site: SS/89 or SS 184. 

SS 185 Anthropology: Physical 
3:0:0:3 

Biosocial bases of human conduct seen 
in evolutionary perspectives; elementary 
genetic, demographic and ecological 
models necessary for understanding 
human behavior; biology as an evolu
tionary complex extending from 
prosimian revolution through neolithic 
revolution. Prerequisite: SS 189 or SS 
184. 

SS 186 Anthropology: Cultural 
3:0:0:3 

Social evolution from the hunting and 
gathering band through state society. 
Considerations of variation and develop
mental trends in several human institu
tions: kinship, economic organization, 
warfare, politics, religion, and technolo
gy. Demographic and ecological vari
ables receive primary stress. Prerequi
site: SS 189 or SS 184. 

SS 189 Introduction to Psychology 
3:0:0:3 

Scientific study of behavior. Learning, 
physiological psychology, sensory sys
tems, developmental, educational, abnor
mal and social psychology. Lectures, 
class discussion, films/videos, demon
strations of experiments. Prerequisite: 
SS 189 or SS 184. 

SS 203 Psychology of Learning 
3:0:0:3 

Response acquisition and maintenance in 
human beings and other animals. 
Concepts of reinforcement, extinction. 
schedules of reinforcement, generaliza
tion, discrimination training. Relation
ship of learning to emotion and motiva
tion, transfer of training, retention and 
forgetting, concept learning, acquisition 
of skills. Theories of learning and appli
cation of learning to other areas of psy
chology. Prerequisite: SS 189 or SS 184. 

SS 204 Physiological Psychology 
3:0:0:3 

Relationships among physiology, anato
my and behavior. Physiological, anatom
ical, and biochemical bases for memory, 
learning, motivation, sleep, arousal and 
stress. Prerequisite SS 189 or 184. 
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SS 205 Applied Psychology 3:0:0:3 

How various problems, particularly in 
work, can be solved through the judi
cious use of psychological principles. 
Human-machine interaction and other 
engineering-behavior interactions, smok
ing, study habits, memory, creative 
thinking, group interaction, raising chil
dren, influencing people, self-control 
and specific problems brought up in 
class by students. Students select a prob
lem, do a behavioral analysis and finally 
modify it as a class project. Prerequisite: 
SS 189 or SS 184. 

SS 206 Human Cognition and 
Information Processing 3:0:0:3 

Human cognitive and information pro
cessing capabilities: Structures of memo
ry and internal representations of knowl
edge, concept formation and schemas, 
symbol manipulation, mental operations, 
consciousness, and problem-solving 
capabilities and strategies. Implications 
for learning, development, language 
acquisition and artificial intelligence. 
Prerequisites: SS 189 or SS 184. 

SS 208 Experimental Psychology I 
3:0:0:3 

Theory and methods of measurement 
of sensory functions in human and ani
mal subjects. Examination of the con
cept of the threshold and problems of 
its measurement. Investigation of learn
ing, 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. 
Prerequisite: SS 189 or SS 184. 

SS 209 Experimental Psychology II 
3:0:0:3 

Experimental and descriptive methods 
including quasi-experimental design and 
large-scale survey techniques used by 
social, environmental and developmental 
psychologists to assess human behaviors 
in laboratory and naturalistic settings. 
The course focuses upon laboratory and 
observational methods used to assess 
environmental effects, attitude measure
ment, social impact assessment and theo
ry and psychometric bases of norn1al per
sonality development and assessment. 
Prerequisite: SS 189 or SS 184. 
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SS 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 to assess suitability of environ
ments to human needs, using interview 
techniques, behavioral observations and 
unobtrusive measures. Prerequisite: SS 
189 or SS 184. 

SS 213 North American Indians 
3:0:0:3 

A survey of the cultures of selected 
Indian and Eskimo groups. After a gen
eral historical introduction, primary 
emphasis will be placed on tribal social 
organization, technology, art and lan
guage at the time of European contact. 
Prerequisite: SS 186. 

SS 214 Social Psychology 3:0:0:3 

Behavior as function of social stimula
tion. Nature of socio-psychological 
inquiry, with particular emphasis on 
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. Prerequisite: SS 189 or SS 184. 

SS 215 Abnormal Psychology 
3:0:0:3 

Types of abnormal behavior: neurosis, 
psychosis, psychosomatic reactions, 
character disorders. Developmental and 
social learning theories, biological, eti
ological models. Relations of methods 
of treatment of abnormal behavior to 
models of etiology. Prerequisite: SS 
189 or SS 184. 

SS 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
esteem, sex-role acquisition and stereo
typing, family and life style choices, and 
effects of physiological variables includ
ing maturity and aging. Prerequisite: SS 
189 or SS 184. 

SS 217 Psychology of Human 
Development 3:0:0:3 

Human development from birth to old 
age. Effects of age on thinking, learning, 
social behavior. Implications for teach
ing and educational programs. 
Prerequisite: SS 189 or SS 184. 

SS 279 The Sociology of Human 
Disease 3:0:0:3 

Human disease in context of social and 
biological adaptation. Disease 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. 
Prerequisite: SS 189 or SS 184. 

SS 299 Organizational Behavior 
3:0:0:3 

Behavior in industrial settings. Informal 
and formal group dynamics: interperson
al relationships, supervision, leadership, 
communication theories, attitude mea
surement, creativity. Analyses of admin
istration problems through case studies 
and simulated situations. Also listed 
under MG 301. 

SS 310 Genes, Gender and Society 
3:0:0:3 

Psychology, sociology and anthropology 
of men and women's relationships to one 
another and to society. Biological, soci
etal and psychological bases of sex-role 
differentiation and acquisition. Implic
ations of historical, cultural, economic 
and psychological factors for contempo
rary women's and men's lifestyles, sexu
ality, roles, economic status and political 
power. 



ECONOMICS 

SS 250 Basic Economics 3:0:0:3 

Basic micro- and macroeconomics. 
Supply and demand. Markets and market 
structure. Income distribution. Pollution 
and other market failures. National out
put. Money and banking. Unemploy
ment and inflation. Fiscal and monetary 
policy. Interest rates, taxes and deficits. 
International economics. 

SS 251 Microeconomics 3:0:0:3 

Advanced supply and demand analyses. 
Allocation of resources and distribution 
of income. Various market structures: 
perfect competition, imperfect competi
tion, oligopoly and monopoly. 
Externalities. Government and the mar
ket. Prerequisite: SS 250. 

SS 252 Macroeconomics 3:0:0:3 

Advanced national income analysis. 
Employment and unemployment, infla
tion and growth. The federal government 
and fiscal policy, the Federal Reserve 
Board and monetary policy. International 
trade and the balance of payments. 
Prerequisite: SS 250. 

SS 254 Economic Issues 3:0:0:3 

An intensive study of a number of the 
following issues (or others as circum
stances change: drug legalization, racial 
and sexual discrimination, pollution, 
military spending, alternative govern
mental medical programs, budgetary 
deficits, government and individual 
choice, NAFTA and tariffs, alternative 
tax proposals, the role of the state. 
Prerequisite: SS 250. 

SS 255 The Contemporary American 
Economy: Boom and Bust 3:0:0:3 

Current macroeconomic problems: infla
tion, unemployment, growth and reces
sion. Interest rates, money, the stock and 
credit markets, wages, productivity, and 
profit rates budget-balancing plans. Tax 
proposals, including the flat tax. 
Contemporary Federal Reserve policy. 
Foreign trade and the balance of pay
ments. Proposed solutions: wage-price 
controls, supply-side economics, indus
trial policy, a new unionism. 
Prerequisite: SS 250. 

DEPARTMENT OF HUMANITIES AND SOCIAL SCiENCES 

SS 257 History of Economic Thought 
3:0:0:3 

Development of economic thought. 
Various schools of thought which antici
pated and prefigured modem economic 
analysis. Prerequisite: SS 250. 

SS 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. 
Prerequisite SS 250. 

SS 265 Money and Banking 3:0:0:3 

Nature of money, gold and paper stan
dards; commercial banks and Federal 
Reserve system, financial institutions; 
balance of payments, exchange rates, 
international monetary order. Money, 
prices, inflation, business fluctuations. 
Domestic and international monetary 
policy. Problems and changes in the U.S. 
banking system. Prerequisite: SS 250. 

SS 270 Management Process 
3:0:0:3 

Introductory management course for 
undergraduates. Primary focus is the 
management process: planning, organiz
ing, staffing, controlling, directing and 
decision making. Attention is given to 
the roles of various disciplines within 
management as well as to the traditional 
business functions of marketing, 
accounting, finance, production, engi
neering and research development. 
Prerequisite: SS 250. Also listed under 
MG300. 

SS 275 Foundations of Business 
Systems 3:0:0:3 

This course provides the student with a 
systems perspective on the specification, 
development, implementation and main
tenance of organizational information 
technology. Prerequisite: SS 250. Also 
listed under MG 305. 

SPECIAL TOPICS AND 
GUIDED STUDIES 

SS 302-306 Guided Readings in 
Social Sciences each 3:0:0:3 

Selected problems in history, history of 
science and technology, economics, 
anthropology, sociology, psychology, 
politics, interdisciplinary studies. 
Individual or group projects under facul
ty supervision involving guided reading 
and/or research. For mature students 
wishing to undertake specialized, inde
pendent study under tutorial guidance. 
Prerequisite: junior status or depart
ment's pennission. Agreement <Jfinstruc
tor required before registration. 

The following special topics courses 
are offered from time to time by the staff 
of the department or visiting scholars. 
The specific titles and prerc4uisites are 
announced prior to registration. May be 
repeated for credit. each 3:0:0:3 

ss 361 
ss 362 
ss 363 

ss 364 
ss 365 
ss .166 

Special1i!pics in Social Sciences 
Special Topics in Histun· 
Special Topics in Histon· u(SciL'ItCe 
and Tecluwlogr 
Special Topics in l:'cono/1/ics · 
Special1i!pic.\· in P.1vcholug\· 
Special TOJ!ics in Anthruj!Ologr wzd 
SociologY 

In addition to the above regularly 'chcduled 
courses, the department otTer' the toll owing !rom 
time to time (all 3 credits each): 

ss 101 Hisrory of' We.1tem Civili;ariun 
1500-/815 

ss 102 Historr o(Westem Cil't'ii;urion 
1815-1914 

ss 110 The Renaissance wtd Ncfumwtiun 
ss 116 Histon· of Latin A111erica 
ss 126 Ajricwz-A111crimn Hi.1rory 
ss 128 Historv of' Jazz 
ss 154 Russia, China and the Wnt 
ss 262 Collective Bargaining 
ss 263 Labor Econo111ics 
ss 267 The Marketfiir Engineen and 

Scientists 
ss 330 History and bzvironment 
ss 345 Colloquium in T\\'enticth Centurv 

Thought 
ss 347 Colloquium in Jmperiali,\llt 
ss 348 Colloquium in the Historv of' 

Socialism and Cunununi.1111 
ss 358 Human Resource Dt!velopment in 

Advanced Devdoj!ing Countries 
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DEPARTMENT OF MANAGEMENT 

Chair: Mel Horwitch 

Go Beyond the Generic MBA to 
Succeed in the Knowledge Economy 

"Mastering broadly defined technology, 
innovation and information management 
increasingly determines success or fail
ure in business today. The Department 
of Management at Polytechnic 
University is an acknowledged pioneer 
and leader in the New York City/tri-state 
region in offering courses and programs 
dealing with these increasingly critical 
arenas, including electronic business 
and the Internet. The department serves 
a diverse and broad range of profession
als, and its faculty and students comprise 
a vital and forward-thinking research 
and learning community. Firms repre
sented in the department's programs 
encompass a wide range of service com
panies, technology-driven manufactur
ing firms and electronic businesses-the 
areas of greatest growth and opportunity 
in the emerging economy." 

-Professor Mel Horwitch, 
Chair, Department of Management 

The overriding mission of the 
Department of Management is to act as a 
major educational gateway and premier 
learning, research and development hub 
explicitly devoted to innovation, infor
mation and technology management and 
electronic business. As such, all its care
fully tailored learning programs and the 
intellectual capital it produces enable the 
department to provide unique and valu
able opportunities for students, other 
professionals and scholars. The depart
ment has as its explicit policy a commit
ment to upgrade and revise continually 
its learning programs and courses to 
meet fast-changing demands of a 
dynamic, technology-driven, competitive 
environment. 
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RESEARCH AND 
DEVELOPMENT 
The department has achieved its pre
eminent position with a continuous 
stream of high-quality and relevant 
research, development and pacesetting 
learning programs. With its outstanding 
faculty, the department contributes to 
theory and practice in an increasingly 
knowledge-intensive age. The depart
ment's research and development work 
is varied, including scholarly books and 
articles in the most respected journals 
and timely case studies. Some of this 
material (especially cases, which are in 
print or Web-based digital formats) form 
part of the content in the department's 
educational programs, helping to keep its 
programs up to date and distinctive. The 
department is also committed to integrat
ing wisely technology into all of its edu
cational programs to enhance learning. 

GRADUATE DEGREE 
AND CERTIFICATE 

PROGRAMS 

Because all managers must now under
stand how technology and innovation are 
essential for delivering value to organiza
tions and the market, the department 
offers a portfolio of redesigned and mod
ernized educational programs, all dealing 
in some fashion with the broad spectrum 
of innovation, technology and informa
tion management in the modem econo
my, including the Internet. 

The department offers five graduate 
and professional degrees, two of which 
are earned in Executive Programs, i.e., 
meeting Fridays and Saturdays, or 
Thursdays and Saturdays on alternating 
weekends: 
• Master of Science in financial 

engineering 
• Master of Science in management 
• Master of Science in organiza

tional behavior 

• Master of Science in manage
ment of technology (Executive 
Program) 

• Master of Science in telecommu
nication and information manage
ment (Executive Program) 

The Master of Science in manage
ment, the Master of Science in organiza
tional behavior, and the Master of 
Science in financial engineering may be 
pursued either part time or full time with 
an evening schedule. Each has concentra
tions that allow students to specialize in 
selected areas of management, organiza
tional behavior or financial engineering. 

The department also offers certifi
cates from the Financial Engineering, 
Management and Organizational 
Behavior Programs, which consist of 
sequences of selected courses leading to 
advanced knowledge in a desired area of 
specialization. 

All degree and certificate programs 
are further described in this catalog 
under the appropriate entries. 

STUDENT PROFESSIONAL 
SOCIETIES, ASSOCIATIONS 
AND ORGANIZATIONS 
The Management of Technology and the 
Telecommunications and Information 
Management Executive Programs 
Alumni Association actively seeks to 
continue and expand shared professional 
experience gained during and after the 
programs. Members meet face to face or 
electronically to share insights obtained 
in their work experiences and to debate 
issues broadly relevant to technology 
management. 

The Organizational Behavior 
Program sponsors an award-winning stu
dent chapter of the Society for Human 
Resources Management (SHRM). The 
chapter sponsors forums with experts 
and provides an excellent means for pro
fessional networking to further enhance 
the student's education and overall 
career. 

The Financial Engineering Student 
Association is quite active in promoting 



a distinguished speaker series and in 
organizing career opportunity events. 

ADMINISTRATION 
The Department of Management encour
ages applicants and students to contact 
the department for information and 
advising. The department office is locat
ed in Room 40 I, Dibner Hall, on the 
Brooklyn campus, and may be contacted 
by telephone: 718/260-3760, fax 718/ 
260-3874, or e-mail, mgt-dept@poly.edu. 

Departmental representatives are also 
available for student advising at the Long 
Island and Westchester campuses. 

Information is also available at the 
following website: 
http://www.ite.poly.edu/mg. 

INSTITUTE FOR 
TECHNOLOGY AND 
ENTERPRISE (ITE) 

The Department of Management's 
Institute for Technology and Enterprise 
is New York's premier research and edu
cation hub for bridging management and 
innovation. Through a highly interactive 
portfolio of programs and research activ
ities, the Institute nurtures and builds 
managerial knowledge based on the 
lessons of high-quality scholarship and 
pacesetting business practices. 
Essentially, it functions as a high-level 
research and development "engine" for 
the entire department and for relevant 
firms and fields at large. 

Strategically located in the heart of 
Manhattan's high technology and finan
cial districts at the coveted New York 
Information Technology Center at 55 
Broad Street, the Institute acts a "jump
gate" for companies and managers into 
the famed Silicon Alley. It provides a 
unique starting point for forward-think
ing firms embarking on major manageri
al change or transformation required in 
the increasingly competitive space 
defined by modern, especially digital
based, innovation. 

Recent initiatives by the Institute 
focused on such topics as electronic retail
ing; new media management; technology
enabled innovation in financial services; 
the Internet-triggered reconfiguration of 
the music and entertainment industry; and 
open source software-a possible new 
model for innovation, overall. 

For further information or to partici
pate in an upcoming program, please 
contact the institute by telephone: 
212/547-7030; fax: 212/547-7029; e
mail: ite@poly.edu; or visit the Institute's 
Website at http://www.ite.poly.edu. 

CENTER FOR 
FINANCE AND 

TECHNOLOGY (CFT) 

This center is a unique resource, address
ing the evolvong financial- and technolo
gy enabled- innovation needs of the 
financial services industry. The center is 
a hub for research is a laboratory for 
generating new ideas and tools for the 
industry. The center also undertakes col
laborative research projects, providing 
ideas, methods and tools with scholarly 
and practical applications. 

For further information, please con
tact, Frederick Novomestky, Executive 
Director CFT: 718/260-3436; e-mail: 
fnovomes@poly .edu. 

MSM EXTENSION 
IN ISRAEL 

The Department of Management of 
Polytechnic University is continuing to 
develop its Master of Science in 
Management (MSM) program through 
an extension in Rehovot, Israel, home of 
the world-famous Weizmann Institute of 
Science and many technology-based 
firms. The program being developed is 
identical to the MSM evening curricu
lum in New York, with selected concen
trations offered specifically for profes
sionals and managers working in Israeli 
business and industry. The MSM pro
gram brings cutting-edge management 
approaches taught by Polytechnic 
University professors together with high
ly qualified Israeli faculty to address the 
advanced state of technology in Israel. 

For further information about the 
program contact the academic director, 
Professor Harold Kaufman by telephone: 
718/260-3485 in New York and 08-939-
0520 in Israel. E-mail: 
hkaufman@duke.poly.edu. 

DEPARTMENT OF MANAGEMENT 

II 
FACULTY 

PROFESSORS 

Mel Horwitch, Professor of 
Management and Department Chair; 
Director, Institute for Technology and 
Enterprise 
DBA, Harvard University 

II 

Innovation, infonnation technology, 
technology management, electronic busi
ness 

Harold G. Kaufman, Professor of 
Management; Academic Director, 
Organizational Behavior Program; 
Academic Director, MSM Extension in 
Israel 
PhD, New York University 
Managing professional and technical 
workers, career management, obsoles
cence of knowledge and skills, research 
methods 

ASSISTANT PROFESSORS 

Barry S. Blecherman, Assistant 
Professor of Management; Academic 
Director, MSM Program 
PhD, Wharton School, University of 
Pennsylvania 
lnfonnation ecomomics and strategy, 
decision theory, business negotiations 

Mihir Parikh, Assistant Professor of 
Management 
PhD, Georgia State University 
Infonnation and knowledge manage
ment, management of infonnation tech
nologies (IT) and systems, impact of IT 
on organizations and industries, IT
enabled innovation, applications of IT in 
business decision making and education, 
electronic business 

Bharat Rao, Assistant Professor of 
Management 
PhD, University of Georgia 
Strategic alliances, collaborative new 
product development, supply chain man
agement, strategic management, elec
tronic commerce 
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INDUSTRY FACULTY 

Frank Leiber, Industry Associate 
Professor of Management and Financial 
Engineering; Academic Director, 
MOTIFS Track, MOT Program 
PhD, HEI Geneva 
Econometrics offinancial markets, 
financial risk management, the econom
ics of the digital firm, quantitative analy
sis for managerial decisions 

Fredrick Novomestky, Industry 
Associate Professor of Management; 
Academic Director, Financial 
Engineering Program; Director, CFT 
PhD, Polytechnic University 
Multimedia object development, tech
nologies for interactive management 
education, evolutionary computational 
algorithms for business optimization, 
systems with distributed objects, quanti
tative investment strategy 

Nina D. Ziv, Industry Associate 
Professor of Management; Codirector, 
Executive Management Master's 
Programs 
PhD, New York University 
Strategic relationships between the tech
nology organization and business units, 
intranet and Internet strategy, global 
technology strategy 

HUMANITIES AND SOCIAL 
SCIENCES 

Richard. C. Wener, Associate 
Professor of Psychology and 
Department Head 
PhD, University of Illinois at Chicago 
Environmental psychology, crowding, 
assessment of the built environment 

ADJUNCT FACULTY 

Philip Angelillo, Adjunct Assistant 
Professor of Management 
MS, Polytechnic Institute of New York 
Operations management, management 
of technology 

Michel Araten, Adjunct Associate 
Professor of Financial Engineering 
PhD, Columbia University 
Credit risk measurement and manage
ment, quantitative approaches to portfo
lio management 
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Richard T. Archambault, Adjunct 
Associate Professor of Management 
MBA, Fairleigh Dickinson University 
Strategic planning, supply chain man
agement, project management, business 
process re-engineering 

Leonard Berkowitz, Adjunct Associate 
Professor of Management 
MS, Massachusetts Institute of 
Technology 
Intellectual property, patents, research 
and development 

Srimat T. Chakradhar, Adjunct 
Associate Professor of Management 
PhD, Rutgers University 
Design/test distributed, networked com
puting systems, embedded systems 

Robert Cohen, Adjunct Associate 
Professor of Management 
MBA, New York Institute of 
Technology 
Management information systems, quali
ty control and systems 

Michael Cortegiano, Adjunct Associate 
Professor of Management 
BS, Fairfield University 
Accounting and finance 

Anthony Davidson, Adjunct Associate 
Professor of Management 
PhD, City University of London 
Management information systems, infor
mation technology, operations manage
ment, business policy and marketing 

Philip Dorin, Adjunct Associate 
Professor of Management; Management 
Dept. Adviser for Farmingdale Campus 
PhD, University of Connecticut 
Human resource management, training 
and development 

Robert Ferguson, Adjunct Associate 
Professor of Financial Engineering 
PhD, Cornell University 
PhD, New York University 
Corporate finance, quantitative 
approaches to financial product innova
tion and valuation 

Philip Ferrara, Adjunct Associate 
Professor of Management 
PhD, Hofstra University 
Organizational staffing, job design 

Frederick Ferront, Adjunct Associate 
Professor of Management 
MBA, Rutgers University 
Management information systems, oper
ation management, online marketing 
applications 

Stephen Fineman, Adjunct Associate 
Professor of Management 
MS, Princeton University 
Information systems, marketing, human 
resource management 

Martin Fischer, Adjunct Associate 
Professor of Management 
MA, Columbia University, Teacher's 
College 
Network management, electronic com
merce, systems management 

Roy Freedman, Adjunct Associate 
Professor of Financial Engineering 
PhD, Polytechnic University 
Evolutionary information technology, 
quantitative methods in finance, artifi
cial intelligence 

Devorah Watkins Gilbert, Adjunct 
Associate Professor of Management 
MBA , Harvard University 
Design of organization futures, strategic 
planning, new venture development 

Robert R. Goodman, Adjunct 
Associate Professor of Management 
MBA, Harvard University 
Corporate and government management 

Clyde Granger, Adjunct Associate 
Professor of Management 
MBA, Dowling College 
Total quality management 

Sara Grant, Adjunct Associate 
Professor of Management 
MA, Indiana University 
MA, Columbia University 
Organizational theory and design, 
human resource management, conflict 
management 

Edward Greenbaum, Adjunct 
Associate Professor of Management 
MS, Cornell University 
Industrial and labor relations 

Alan Hogenauer, Adjunct Associate 
Professor of Management 
PhD, Columbia University 
Marketing 



Stanley J. Jacoby, Adjunct Associate 
Professor of Management 
MS, Columbia University 
Quality management, project manage
ment, 

Mark Kurman, Adjunct Associate 
Professor of Management 
MA, Bowling Green State University 
Human resource management, organiza
tional development 

Victor Makarov, Adjunct Associate 
Professor of Financial Engineering 
PhD, USSR Academy of Sciences 
Market risk measurement and manage
ment, quantitative methods in finance 

Ingrid Marshall, CPA, Adjunct 
Associate Professor of Financial 
Engineering 
MBA, St. John's University 
Corporate financial accounting 

Daniel A. Nathanson, Adjunct 
Associate Professor of Management 
PhD, Wharton School University of 
Pennsylvania 
Entrepreneurship, venture capital, ven
ture creation 

Carl Nelson, Adjunct Associate 
Professor of Management 
MIE, New York University 
Operations management 

Laurence O'Connell, Adjunct 
Associate Professor of Management 
MBA, Fordham University 
Construction and operation management 

Lisa Marie Plantamura, Adjunct 
Assistant Professor of Management 
MBA, Fairleigh Dickinson University 
Human resource information systems 

John Reilly, Adjunct Assistant 
Professor of Management 
MA, Columbia University 
Human resource information systems 

Teresa C. Rubinson, Adjunct Associate 
Professor of Management 
PhD, Polytechnic University 
Database design, data segmentation and 
classification techniques, neural nets, 
fuzzy logic, expert systems, network 
design, financial engineering 

Sandor Schweiger, Adjunct Associate 
Professor of Management 
JD, New York University School of Law 

Agustin Sevilla, Adjunct Associate 
Professor of Financial Engineering 
PhD, University of California at 
Berkeley 
Quantitative investment strategy, interest 
rate security valuation, interest rate 
derivatives 

Ronald T. Slivka, Adjunct Associate 
Professor of Financial Engineering 
PhD, University of Pennsylvania 
Quantitative approaches to derivative 
securities valuation and applications, 
quantitative investment strategies 

Arthur Szeglin, Adjunct Associate 
Professor of Management 
MS, Polytechnic Institute of Brooklyn 
Total quality management 

Kenneth Walden, Adjunct Associate 
Professor of Management 
MS, New York Institute of Technology 
Human resource management 

Richard Walton, Adjunct Associate 
Professor of Management 
MBA, New York University 
Management 

George Williams, Adjunct Associate 
Professor of Financial Engineering 
PhD, State University of New York at 
Albany 
Quantitative methods applied to index 
construction, fixed income security valu
ation, and interest rate derivatives 

Stanley Willing, Adjunct Professor of 
Management 
EdD, New York University 
Labor relations, performance appraisal, 
compensation management 

Gerald Wisz, Adjunct Associate 
Professor of Financial Engineering and 
Management 
PhD, Johns Hopkins University 
Corporate financial strategy, quantita
tive methods applied to finance and 
operations research 

Anthony Zinsser, Adjunct Associate 
Professor of Management 
PhD, Stevens Institute of Technology 
Organizational development 

DEPARTMENT OF MANAGEMENT 

EMERTITUS FACULTY 

Seymour Kaplan, Associate Professor 
Emeritus of Management 
PhD, New York University 
Operations research and management 

George Schillinger, Professor Emeritus 
of Management 
SeD, Columbia University 
Management of innovation, technology 
management, science and technology 
policy 

Anthony Wiener, Professor Emeritus of 
Management 
JD, Harvard Law School 
Management of innovation, technology 
strategy, corporate strategy, business 
and government, business law 

CORPORATE 
ADVISORY BOARD 

The Department of Management main
tains close and deep ties with a wide 
range of firms in a host of knowledge
and innovation-intensive sectors. The 
department is honored to have a distin
guished and active Corporate Advisory 
Board. This body meets regularly 
throughout the year to discuss and 
review the department's learning pro
grams, research and plans for the future. 
In this manner, the department stays 
informed, meets the pragmatic needs and 
critical challenges confronting technolo
gy and innovation executives and makes 
certain that its courses and programs are 
state-of-the-art and relevant. The board's 
members are: 

CHAIR OF CORPORATE 
ADVISORY BOARD 
George M. Lieberman 
Wit Capital Corporation 
Senior Vice President and 
Chief Information Officer 

OTHER CORPORATE ADVISORY 
BOARD MEMBERS 
Ytzik Aranov 
Richard A. Eisner & Company 
Managing Director, Corporate Finance 

John Clippinger 
Lexeme, Inc. 
Chief Executive Officer and President 
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Susan Dark 
Pendulum Management Partnership 
Partner 

Scott Dinsdale 
BMG Entertainment 
Chief Information Officer 

Elke Geising 
Pendulum Management Partnership 
Partner 

John Gilbert 
Rudin Management, Inc 
Chief Operating Officer 
New York Information Technology 
Center 
Executive Vice President 

Michael Hora 
A.T. Kearney 
Vice President 

Alan Kantrow 
Monitor Company 
Chief Knowledge Officer 

Michael Kleeman 
Boston Consulting Group 
Vice President 
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Lewis Krulwich 
PriceWaterhouseCoopers LLP 
Senior Partner 
Management Consulting Services 

Stephen Lake 
iVillage 
Senior Vice President for Development 

J. R. (Jay) Topper Jr. 
Production Resource Group, LLC 
Chief Information Officer 
Two Toppers Dot Com, LLC 
Executive Vice President of Electronic 
Commerce 

Stanley M. Weiland 
Citigroup 
Senior Vice President 

Randy Wiele 
EDS 
Vice President of Electronic Commerce 

PROGRAM 
ADMINISTRATION AND 
PROFESSIONAL STAFF 

Rebecca Angelbeck 
Development and Communications 
Manager 
BA, University of Toledo 

Bohdan Hoshovsky 
Executive Assistant and Webmaster 
MS, Polytechnic University 

Alison Lewis 
Administrative Director, Executive 
Management Program 
MBA, University of California at 
Riverside 

Evelyn Lombardo 
Executive Assistant 

Ziv Navoth 
Executive Director 
Institute for Technology and Enterprise 

Cheryl Robinson 
Administrative Assistant 
BA, College of New Rochelle 
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FINANCIAL ENGINEERING PROGRAM 

Academic Director: 
Frederick Novomestky 

THE MASTER OF 
SCIENCE PROGRAM 

Polytechnic University's Master of 
Science in financial engineering has 
been designed to provide the skills 
required to operate at the cutting-edge of 
financial engineering in today's finan
cial services industry. Separate tracks 
make it possible to pursue careers in cap
ital markets or in financial technology. 
The program is rigorous, demanding and 
selective. Graduates of the Capital 
Markets Track are expected to seek posi
tions in financial risk management 
groups, on trading and arbitrage desks, 
in product structuring groups, in deriva
tives groups, in investment banking 
departments and in the information
technology firms that support the trading 
operations of financial institutions. 
Graduates of the Financial Technology 
Track are working professionals in 
financial services who aspire to a diverse 
range of information technology man
agement careers. Such professionals 
need a solid knowledge of financial 
products and the markets in which these 
products are transacted, along with a 
sophisticated foundation in information 
technology, strategy, electronic business 
and innovation management. 

This is a unique field in which the 
Department of Management has demon
strated competence and academic leader
ship. 

Graduates are expected to seek posi
tions in commercial banks, investment 
banks, thrifts, insurance companies, 
investment companies, pension funds, 
finance companies, consulting firms, 
energy marketing firms, accounting 
firms with consultancy practices and so 
forth. 

Polytechnic's Master of Science in 
financial engineering brings together 
three key areas: finance and related busi
ness disciplines, quantitative analysis 
(mathematics and statistics) and infor-

mation technology (telecommunications 
and computer science). Polytechnic has 
long been recognized as a leader in both 
advanced mathematics and information 
technology. Now, through its FE pro
gram and associated research and cur
riculum development, Polytechnic has 
positioned itself to be a leader in the 
financial technology on which financial 
institutions increasingly depend for their 
revenue streams. The financial component 
has been further strengthened by develop
ing a large and versatile adjunct faculty 
consisting of leading financial market 
practitioners from major Wall Street 
firms. These adjunct faculty work closely 
with Polytechnic's full-time faculty. 

ADVANCED CERTIFICATES IN 
FINANCIAL ENGINEERING 
AND RISK MANAGEMENT 
The Advanced Certificate Program in 
financial engineering and risk manage
ment is an "add-on" to Polytechnic's 
existing graduate program in financial 
engineering. Graduating students seek
ing employment in the financial services 
industry and possessing this certificate 
should have a sizable advantage over job 
seekers lacking such a credential. 

The Advanced Certificate Program 
prepares participants for the challenges 
of today' s financial services industry. 
Completion of the certificate program 
offers students the means to implement 
dynamic strategies in the complex and 
developing capital markets and financial 
technology divisions of investment and 
commercial banks, corporate treasury 
offices, government agencies, financial 
advisory firms, consulting firms, energy 
marketing firms and other modern finan
cial institutions. 

For the most current information, 
please visit our Website at: 
http://www .ite.poly .edu/fe. 

ADMISSION 
The Master of Science in financial engi
neering at Polytechnic University is 
highly selective. Except as noted below, 
admission to the program requires a bac
calaureate from an accredited institution. 
Additionally, the applicant must satisfy 

the admissions criteria. The admissions 
criteria incorporates the student's under
graduate grade-point average (GPA, 
measured on a scale of 0 to 4.0) and 
either the Graduate Management 
Admission Test (GMAT) or the 
Graduate Record Exam (GRE). For 
admission the student must score a mini
mum of 1250 points under the following 
formula. 

Score= (160 X GPA) + (9.6x (GMAT or GRE percentile)) 

For example, a student who scores in 
the 82 percentile on the GRE and has a 
3.1 undergraduate GPA would have a 
total score of 1283 and could be admit
ted in the program. 

Score= (160 X 3.1) + (9.6 x 82) = 1283 

Additionally, the applicant must 
demonstrate a sufficient level of profi
ciency and aptitude in mathematics. This 
may be demonstrated by grades earned 
in relevant course work and/or standard
ized examinations. 

Students already holding a graduate 
degree will be admitted under the same 
criteria as students holding a baccalaure
ate, but their graduate GPA may be sub
stituted for the undergraduate GPA in 
the formula above at the applicant's 
choice. 

Two letters of recommendation are 
also required for admission. 

In addition to the criteria above, a for
eign student must demonstrate a profi
ciency in the English language or suc
cessfully complete a series of ESL 
courses in order to commence formal 
study. 

The Advanced Certificates in finan
cial engineering and risk management 
(spring 2000) have the same application 
requirements and prerequisites as the 
Master of Science degree. Admission to 
the program requires a baccalaureate 
from an accredited institution. 
Candidates to the advanced certificate 
are not required to take the GRE/GMA T, 
but should have obtained a minimum 
GPAof3.0. 
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Conditional Admission - An applicant 
who wishes to commence immediate 
study but who cannot complete the 
required graduate exams (GRE or 
GMA T) before the start of a semester 
may be admitted, at the discretion of the 
FE Program academic director, on a con
ditional basis based on GPA alone. 

Additionally, the academic director, 
at his discretion, may admit individuals 
to the program who do not qualify under 
the regular admission criteria if the acad
emic director concludes that the appli
cant has adequate preparation to perform 
well in the program and that the standard 
admission criteria does not accurately 
reflect the applicant's ability. Such per
sons enter on a conditional basis. 

MASTER OF SCIENCE IN 
FINANCIAL ENGINEERING 
CURRICULUM 

Program Prerequisites 
Economics 
Calculus 
Probability 
Statistics 

(SS 251. 252) 
(MA 106. 107) 

(MA 233) 
(MA224J 

Students in the Capital Markets Track 
have the following prerequisites 
Linear Algebra (MA 153 )' 
Linear and Nonlinear Programming' 
Numerical Analysis' 
Advanced Statistics' 

Knowledge of spread sheets expected. 
Some exposure to computer programming lan
gtwxes. 

*Note: Students may satisify this requirement 
by either 
I . demonstrating completion of a formal course 
2. demonstration the completion of the essential 

components of this course from the contents of 
other courses. or 

3. passing a proficiency examination 

Core Classes for the Master of Science 
in Financial Engineering 

The Core Credits 

FE600 Financial Accoullting 3.0 

FE603 Money, Banking and 

Financial Markets 1.5 

FE605 Microeconomic Foundatimzs 
of Finance 1.5 

FE611 investment Banking and 

Brokerage 1.5 

FE620 Financial Theory with Corporate 
Applications 3.0 

FE621 Financial Market Regulation 1.5 

FE655 Accoulltingfor Financial Product 1.5 

MG695 Economics for Business Decisions 1.5 
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Required Classes for the Capital 
Markets Track 

FE608 
FE627 

Quantitative Methods in Finance 3.0 

Valuation of Equity Securities and 

Financial Statement Analysis 1.5 

FE640 Valuation of Fixed Income 

Securities and Basic Interest 

Rate Derivatives 3.0 

FE650 Basic Derivatives Valuation and 

Applications 3.0 

F£670 Portfolio Theory and 

Applications 3.0 

FE671 Market Risk Measurement and 

Management 1.5 

Core Courses: 15 
Required Courses: 15 
Electives Credits: 6 
Degree Total: 36 
Summer Associateship/Internship (if appropriate, 
no credit) 
Communicating effectively in finance (if required) 

Electives 
The program allows for 6 elective credits. 
For students obtaining a waiver from 
core or required courses, additional elec
tives must be taken. Permission of the 
student's adviser is required in selecting 
electives. Additionally, it is the student's 
responsibility to be certain that he or she 
has satisfied all the course prerequisites 
when taking elective courses. With per
mission of the student's adviser and the 
appropriate department head, a student 
may take additional courses as electives 
in mathematics, computer science, electri
cal engineering or fmancial engineering. 

Required Classes for the Financial 
Technology Track 

FE613 Clearing and Settlement of 
Financial Transactiom 

FE615 Foundations of Financial 

Technology 

FE617 Management of Financial 

Institutions 
FE629 Introduction to Futures, Options 

and Swaps 

MG650 Management of Information and 
!nfonnation Technology 

1.5 

1.5 

1.5 

1.5 

3.0 
MG655 Introduction to Management of Data 

Communications and Networks 3.0 

MG867 Technology Strategv 3.0 

Core Courses: 15 
Required Courses: 15 
Electives Credits: 6 
Degree Total: 36 
Summer Associateship!Internship (if appropriate, 
no credit) 
Communicating effectively in finance (if required) 

Electives 
The program allows for 6 elective credits. 
For students obtaining a waiver from core 
or required courses, additional electives 
must be taken. Permission of the student's 
adviser is required in selecting electives. 
Additionally, it is the student's responsi
bility to be certain that he or she has satis
fied all the course prerequisites when tak
ing elective courses. With permission of 
the student's adviser and the appropriate 
department head, a student may take addi
tional courses as electives in mathematics, 
computer science, electrical engineering 
or financial engineering. 

GRADUATE 
CERTIFICATE 
PROGRAMS 

Advanced Certificate Program in 
Financial Engineering 

Program Prerequisites 

Economics 
Calculus 
Statistics 
Linear Algebra 

(SS 251, 252) 
(MA 106, 107) 

(MA 224) 
(MA 153)' 

Optimization: Linear and Nonlinear 
Programming (MA 614) 

Microeconomic Foundations of Finance (FE 605) 

Knowledge of spread sheet.\· expected. 
Some exposure to computer programming lan
guages. 

Core Classes for the Advanced 
Certificate in Financial Engineering 

FE608 
FE620 

FE640 

FE650 

FE670 

Qualllitative Methods and Finance 3.0 

Financial Theorv \l"ith Corporate 

Applications 3.0 
Valuation of Fixed Income Securities 

and Basic !merest Rate Derivatives 3.0 

Basic Derimtives Valuation and 
Applications 3.0 

Portfolio Theon· and Applications 3.0 

Certificate Total: 15 

Advanced Certificate Program in 
Risk Management 

Program Prerequisites 

Economics 
Calculus 
Statistics 
Linear Algebra 

(SS251,252) 
(MA 106, 107) 

(MA 224) 
(MA 153)' 

Optimization: Linear and Nonlinear 
Programming (MA 614) 

Microeconomic Foundations of Finance (FE 605) 



Knowledge of ;,pread sheets expected. 
Some exposure to computer programming lan
guages. 

Core Classes for the Advanced 
Certificate in Risk Management 

FE608 Quantitative Methods and Finance 3.0 

FE627 Valuation of Equity· Securities and 
Financial Statement Analysis 1.5 

FE640 Valuation of Fixed Income Securities 
and Basic Interest Rate Derivatives 3.0 

FE650 Basic Derivatives Valuation and 

Applications 3.0 
FE670 Portfolio Theory and Applications 3.0 
FE67l Market Risk Measurement and 

Managment 1.5 
FE673 Credit Risk Measurement and 

Management 1.5 

FE675 Operational Risk Measurement and 
Managment 1.5 

Certificate Total: 18 

*Note: Students may satisfy this requirement by 
either 
( l) demonstrating completion of a formal course, 
(2) demonstrating the completion of the essential 

components of this course from the contents of 
other courses, or 

(3) passing a proficiency examination. 

COURSE 
DESCRIPTIONS 

Note: Courses ending in even numbers 
are full-semester courses. Courses end
ing in odd numbers are half-semester 
courses. Most often, the half-semester 
courses, when taken in the correct 
sequence, can substitute for full-semester 
requirements. 

FE 600 Financial Accounting 
21,:0:0:3 

This course provides a solid foundation 
in the construction and interpretation of 
financial statements. Topics include 
accounting terminology, financial state
ment preparation and analysis, liquidity 
and credit risk ratios, depreciation calcu
lations, revenue recognition, accrued lia
bilities and asset valuation. Also covered 
are the effects of equity transactions, 
cash flows, and various accounting 
methods on financial statements. 
Prerequisites: none. 

FE 603 Money, Banking and Financial 
Markets JIJ,:O:O: JY, 

This course studies how the interactions 
between money, the financial system and 
the economy determine interest rates and 
asset returns. It utilizes a consistent 
approach based in economics to explain 
the role of the financial system in match
ing savers and borrowers and in provid
ing risk-sharing, liquidity and informa
tion services in efficient financial mar
kets. We study why and how financial 
markets and financial instruments evolve 
as a function of transactions and infor
mation costs, adverse selection and 
moral hazard problems, and summarize 
economic arguments for and against reg
ulation. FinaJiy, we examine the money 
supply process and monetary policy, in 
particular the link between monetary 
authorities and the macro-economy 
through a transmission mechanism 
involving banks and the non-financial 
public. Prerequisites: none 

FE 605 Microeconomic Foundations 
of Finance JIJ,:O:O: JY, 

This course summarizes key insights 
from financial economics as the method
ological and conceptual basis of financial 
engineering. It draws on results from 
general equilibrium analysis, information 
economics and the theory of contracts, 
and concentrates on individuals; con
sumption and portfolio decisions under 
uncertainty and their implications for the 
returns on and the valuation of financial 
assets in efficient markets. Prerequisites: 
MG 695 or its equivalent offered in the 
evening and TIM programs. 

FE 608 Quantitative Methods in 
Finance 21,:0:0:3 

This course develops the theory of con
tinuous-time stochastic models as 
applied to the valuation of options and 
other derivative securities. Brownian 
motion and related stochastic processes, 
stochastic integration, Ito's formula and 
other aspects of stochastic calculus are 
treated with substantial rigor. The theory 
is balanced with concrete numerical 
applications. The course also covers 
multivariate statistical methods to 
include maximum likelihood estimation 
procedures. Prerequisites: Students are 
expected to have knowledge in probabili
ty and statistics as covered in MA 681, 
and MA 652, respectively. 
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FE 611 Investment Banking and 
Brokerage l/,:0:0: 1 Y, 

This course is designed to give an intro
ductory overview of Wall Street, general 
brokerage operations, investment banking 
and capital markets. The subjects covered 
are essential to the understanding of how 
products, once created, are actually dis
tributed and sold. The course wiJI rely 
heavily on the Wall Street Journal and 
other important trade publications. Topics 
to be covered include a brief history of 
Wa11 Street, an understanding of the 
major securities Jaws and how they have 
changed over time, basics of equity and 
debt securities, creation of debt and equity 
securities, pricing and sale of debt and 
equity securities. One of the major objec
tives of this course is to understand how 
and where opportunities for the creation 
of new securities arise. A second major 
objective is to position financial engineer
ing in perspective with the overall Wall 
Street picture. Prerequisites: none. 

FE 613 Clearing and Settlement of 
Financial Transactions l/,:0:0: JY, 

This course focuses on issues involved 
in the processing of financial transac
tions from order execution to final settle
ment of transactions. The course exam
ines the procedures and market conven
tions for processing completed transac
tions, verifying transactions, confirming 
transactions, resolving conflicts, deci
sions involved in developing one's own 
clearing operations or purchasing clear
ing services, the role played by the clear
ing houses, and numerous issues associ
ated with cross border transactions. 
Prerequisites: none. 

FE 615 Foundations of Financial 
Technology l/,:0:0: 1 Y, 

Every year, financial institutions spend 
billions to exploit the latest development 
in information technology. This course 
introduces a framework within which to 
understand and leverage on information 
technology. The technology components 
covered include telecommunications, 
groupware, image and document pro
cessing, artificial intelligence and object
oriented analysis and design. The course 
also covers the entire technological plan
ning process specifically for financial 
institutions. Prerequisites: none. 
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FE 617 Management of Financial 
Institutions 11Jt:O:O: 1;;, 

This course focuses on managing return 
and risk in modem financial institutions 
and describes both the theory and prac
tice of financial institutions from a finan
cial-management perspective. By ana
lyzing the factors that define the dynam
ics of the rapidly changing financial-ser
vices industry, it explores the normative 
consequences on financial management 
decision-making to create shareholder 
value. Prerequisites: none. 

FE 619 Advanced Topics in Financial 
Technology 11Jt:O:O: 1;;, 

This course complements the Found
ations of Financial Technology by pro
viding in-depth treatment of specific cur
rent topics in this rapidly changing field 
or by providing a structured forum for 
dealing with relevant issues in current 
practice. Prerequisites: FE 615. 

FE 620 Financial Theory with 
Corporate Applications 2'12:0:0:3 

The modern corporation, as issuer of 
financial securities and end-user of 
financial risk management products, is 
one of the major participants in financial 
markets and the economic counter-party 
to investors and financial intermediaries. 
Whereas the mechanism of financial 
markets and the valuation of instruments 
are studied in further detail elsewhere, in 
this course the "tools of the trade" of 
financial economics will be applied 
specifically to the financial decision
making process in the firm. Upon suc
cessful completion of this course, stu
dents will know how to contribute to 
optimal financial decisions in a corpora
tion: valuation, capital budgeting, risk, 
capital structure, dividend policy, long
term financing, risk management, merg
ers and acquisitions. Prerequisites: none. 

FE 621 Financial Market Regulation 
2!5:0:0:3 

This course considers the role and forms 
of regulation in the U.S. financial mar
kets, The role of the Securities and 
Exchange Commission (SEC), the 
Commodity Futures Trading 
Commission (CFTC), the Federal 
Reserve, the Office of the Controller of 
the Currency (OCC), self-regulating 
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organizations (SROs) such as the 
National Association of Securities 
Dealers, and the National Futures 
Association are examined. Also exam
ined are the roles of the state insurance 
commissions, and the Department of 
Labor. Prerequisites: FE 603. 

FE 627 Valuation of Equity Securities 
and Financial Statement Analysis 

11Jt:0:0:11: 

This course provides a detailed examina
tion of the tools and techniques for ana
lyzing financial statements for the pur
poses of evaluating credit, forecasting, 
identifying merger candidates, enhanc
ing the efficiency of decision making, 
and diagnosing problem areas within the 
firm before crisis situations develop. 
Students will also be taught to use finan
cial ratios to conduct duPont (i.e., 
decomposition) analysis, a methodology 
to track down sources of poor perfor
mance through interrelationships among 
a firm's financial ratios. Prerequisites: 
FE 600, FE 620. 

FE 629 Introduction to Futures, 
Options and Swaps 11Jt:O:O: 1;;, 

This is a half-semester course that covers 
basic derivatives including futures con
tracts, forward contracts, option con
tracts and swap contracts. The principal 
focus of the course is on the use of these 
instruments by financial institutions. 
Basic valuation concepts are discussed. 
The use of derivatives for speculative 
purposes, hedging purposes and arbi
trage are discussed. The specifics of the 
contracts and the markets in which they 
trade are also discussed. The main focus 
is to give students in the Financial 
Technology Track a general understand
ing of the derivatives market and risk 
management. Prerequisites: FE 600, FE 
605, FE620. 

FE 640 Valuation of Fixed Income 
Securities and Basic Interest Rate 
Derivatives 2'12:0:0:3 

This course examines the body of analyt
ical tools and measures that constitute 
modern fixed income markets. The valu
ation of interest-rate sensitive cash flows 
is the unifying theme. Major topics cov
ered include theories of term structure, 
institutional aspects of fixed income 
markets and analytical techniques for 

managing interest rate risk. Bond refund
ing, defeasance, corporate bonds, for
wards, futures, options and interest rate 
swaps are discussed. The course also 
provides an overview of the major class
es of fixed income securities and the 
markets in which they trade. Among the 
major classes of fixed income instru
ments discussed are Treasury and 
agency securities, asset-backed securi
ries, municipal securities, floating and 
inverse floating rate secunt1es. 
Prerequisites: FE 605, FE 608, FE 620. 

FE 649 Municipal Finance 1'1<:0:0: 1'12 

This course provided an overview and 
analysis of the market for the debt oblig
ations of state and local governments. 
The course treats the micro structure of 
the market, including the types of debt 
issued, as well as the characteristics of 
the buyers. Federal and state taxation of 
munis will be discussed, along with the 
regulatory structure of the industry. 
Bond structure, risk assessment, and risk 
management utilizing cash bonds, 
futures and options will be covered. 
Prerequisites: FE 640. 

FE 650 Basic Derivatives Valuation 
and Applications 2'12:0:0:3 

This is a full-semester course that covers 
exchange traded and over-the-counter 
(OTC) derivatives including futures con
tracts, forward contracts, option con
tracts, swap contracts, and structured 
securities having embedded derivatives. 
The principal focus of the course is on 
financial engineering applications. Basic 
valuation concepts are discussed, but 
detailed valuation methodology is not 
covered in this course. The use of deriv
atives for speculative purposes, hedging 
purposes and arbitrage is discussed. The 
specifics of the contracts and the markets 
in which they trade are also discussed. 
The main focus is on financial deriva
tives such as currency and equity con
tracts, but some brief discussion of com
modity contracts and specialty contracts 
such as insurance derivatives and macro
economic derivatives may also be dis
cussed, at the instructor's discretion. 
Prerequisites: FE 605, FE 608, FE 620. 



FE 655 Accounting for Financial 
Products IIJ,:O:O: I;":? 

This course addresses accounting issues 
as they pertain to innovative financial 
products, risk management strategies, 
tax driven strategies and other manifesta
tions of financial engineering, particular
ly those in which derivative financial 
instruments play an important role. 
Accounting and tax rules are reviewed 
and applied. Prerequisites: FE 600. 

FE 657 Asset Backed Securities 
I ~:0:0: I;":? 

Asset-backed securities (ABSs) have 
become a hot topic in today' s fixed 
income arena, with a potential for returns 
exceeding that of other investments. This 
course examines the writings of leaders 
in this field and provides comprehensive 
coverage of the major asset-backed secu
rities, structuring issues and relative 
value analysis. Topics to be covered 
include: The expanding frontiers of asset 
securitization, introduction to ABS 
accounting; trends in the structuring of 
ABSs, prepayment nomenclature in the 
ABS market. Prerequisites: FE 640, FE 
650. 

FE 659 Mortgage Backed Securities 
IIJ,:O:O:I;-5 

This course takes the student from a gen
eral introduction to mortgage-backed 
securities (MBS) to a detailed treatment 
of some of the issues that make these 
instruments some of the most complex 
and least understood of all financial 
products. Students will learn the funda
mentals of yield curves, mortgage cash
flows and analysis. The course will 
cover pass-throughs, CMOs, mortgage 
derivatives and ARMs. Asset/Liability 
management of MBS will be discussed. 
Students will build a price-yield calcula
tor for MBS pass-throughs (using a 
spreadsheet) and complete a course pro
ject. Prerequisites: FE 657. 

FE 662 Derivatives: Advanced 
Applications and Analysis 21J,:0:0:3 

This course will focus on advanced 
financial engineering applications using 
derivative securities and derivative secu
rities in combination with other financial 
instruments. When possible, the course 
will be taught by a financial engineering 
team from the derivatives trading desk of 
a major dealer. In addition to complex 
financial engineering structures, students 
will also consider reverse engineering of 
structures. Cases presented will be from 
recent deals. Examples of applications 
might include tax arbitrage, the construc
tion of equity collars on restricted stock, 
the alteration of the investment charac
teristics of large portfolios, the creation 
of synthetic financial instruments. 
Prerequisites: FE 640, FE 650. 

FE 664 Term Structure Modeling and 
Advanced Interest Rate Derivatives 

21J,:0:0:3 

This course will cover an assortment of 
numerical valuation techniques in sub
stantial detail. Possible topics include 
term structure models, the term structure 
of volatility, interest-rate processes with 
time-dependent volatility and mean 
reversion, a closer look at path-depen
dent securities including sinking fund 
bonds and options with look-back fea
tures, multi-factor models, and multino
mial methods of discrete numerical 
implementations. Course readings will 
be drawn from current literature. 
Prerequisites: FE 640 Students are 
expected to have knowledge in numeri
cal analysis and numerical methods as 
covered in MA 665. 

FE 668 International Finance: 
Markets and Strategies 2;.5:0:0:3 

This course covers the international 
dimensions of finance. It focuses on 
markets, players and instruments. It 
explores the main theoretical insights 
into the workings of the foreign 
exchange, international currency and 
bond markets, as well as how their inte
gration serves to price securities. While a 
detailed study of the institutions that 
frame these markets and international 
macro-economics is beyond the scope of 
this lecture series, we must nevertheless 
examine some of these concepts in order 
to understand the fundamental determi-
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nants of exchange rates and links 
between different countries' interest 
rates. A number of parity conditions that 
prevent arbitrage as well as the role of 
expectations contribute to an understand
ing of the level and the volatility of inter
national asset prices. Theory and institu
tional description are complemented by 
analyzing the mechanics of international 
financial instruments. The value-at-risk 
methodology will be employed to illus
trate pricing and use of the financial 
instruments in the context of internation
al risk measurement and management. 
Prerequisites: FE 640, FE 650. 

FE 669 Credit Derivatives Valuation 
and Applications IIJ,:O:O: I Y, 

Credit derivatives have emerged as an 
area of significant interest in global 
derivatives and risk management prac
tice. These instruments have the poten
tial to revolutionize the management of 
credit risk in banking and capital mar
kets. This course introduces students to 
the full range of products available in 
today' s marketplace, the economic value 
of credit derivatives, valuation tech
niques, and guidelines on using them to 
manage and control risk. Prerequisites: 
FE650. 

FE 670 Portfolio Theory and 
Applications 2;1,:0:0:3 

This course provides an in-depth exami
nation of modern portfolio theory and 
investment selection. It considers the 
mathematics of portfolio analysis, sin
gle-period risk and return measures, and 
the process of optimal portfolio selec
tion. The basic portfolio model is 
extended to consider alternative risk con
cepts and multi-period portfolio hori
zons. Single-factor and multi-factor 
models are also discussed. Optimization 
techniques, such as linear programming 
and quadratic programming are applied. 
The basic portfolio model is extended to 
explain hedging theory and to build 
firm-wide risk management models. 
Prerequisites: FE 640, FE 650. Students 
are expected to have knowledge in math
ematical programming or quantitative 
methods as covered in MA 6I4 or MG 
610, respectively. 
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FE 671 Market Risk Measurement 
and Management l'/,:0:0: 11< 

This course addresses financial risk man
agement with particular focus on Value
at-Risk (VaR), a method of assessing 
risk that uses standard statistical tech
niques routinely employed in other 
fields. Value-at-risk exploits the princi
ples and methodology of modem portfo
lio analysis. Portfolio theory is a prereq
uisite for taking this course. VaR analy
sis has rapidly become a standard 
methodology that is demanded by bank 
and corporate managers, and by financial 
market regulators. Prerequisites: First 
half of FE 670. 

FE 673 Credit Risk Measurement and 
Management I '/,:0:0: 1 !< 

This specialty course is intended for 
those individuals who feel they might 
become involved in credit risk measure
ment, credit risk management and relat
ed areas in which credit issues are 
important. Such issues arise in credit rat
ing activity, credit extension by banks 
and other financial services firms, and in 
derivative markets where counterparty 
risk is perceived to be an important man
agement issue. Prerequisites: First half 
of FE 670. 

FE 675 Operational Risk 
Measurement and Management 

1 '/,:0:0: 1;,;, 

The operational difficulties faced by 
financial institutions have created a need 
for tools to measure and management 
operational risk. An accurate apprecia
tion of risks, exposures and controls is 
critical to managing risk effectively in 
today's dynamic global business envi
ronment. This course examines the effect 
of transaction processing, liquidity man
agement, organizational structure, per
sonnel and compliance on the nature of 
operational risk. Qualitative and quanti
tative measures of operational risk are 
discussed. Prerequisites: First half of FE 
670. 
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FE 680 Financial Engineering 
(research course) 21<:0:0:3 

This course is a research/case course. It 
can be handled a number of different 
ways at the discretion of the faculty 
supervisor. It may involve a serious of 
cases that are dissected and analyzed, it 
may involve teaming of students with 
industry personnel for proprietary or 
non-proprietary research projects, or it 
may involve thesis-type research. 
Generally, the student will work under 
the supervision of a faculty member, but 
the course is intended to be largely self
directed within the guidelines estab
lished by the supervising faculty mem
ber. A significant written research com
ponent is required. Prerequisites: This 
course should be taken during the stu
dent's final semester. Prerequisites will 
vary depending on the student's track 
and the nature of the project to be 
undertaken. 

Note: This is a 3-credit course the 
first time a student registers for it. In the 
event that a student does not receive a 
final grade from the FE adviser, the stu
dent must receive permission from the 
FE adviser to formally register continu
ously for this course for a !< credit per 
semester for a maximum of two semes
ters. After this time period has expired, a 
final grade must be submitted by the 
course adviser, or else it will automati
cally tum into an F and the student will 
need to retake this course for 3 credits. 

FE 682 Empirical Methods in Finance 
2/<:0:0:3 

The use of quantitative methods in finan
cial engineering requires strong founda
tions in statistical techniques applied to 
problems in portfolio management, trad
ing, derivatives pricing, etc. In this 
course students will learn how to esti
mate the parameters that are used in val
uation models and other financial mod
els. The uncertainty accompanying esti
mated parameters is of particular impor
tance in financial applications, and 
appropriate significance tests will be 
reviewed. Topics to be covered include 
the following: a brief review of station
ary time series models in the traditional 
ARIMA framework; the properties of 
stochastic time series, test for trends and 
unit roots; estimation and forecasting 
with single-equation time series models; 
measuring the "performance" of fore
casts, which is useful in the evaluation of 
trading strategies; event analysis general
ized to intervention analysis in the con
text of multi-equation time-series mod
els; estimation of transfer functions; and 
the identification of impulse response 
functions in the implementation of Value 
at Risk (VaR) models. Time-varying 
volatility is an important empirical char
acteristic of economic time series, and 
students will learn how to estimate a 
variety of autoregressive conditional het
eroskedastic (ARCH) models. An impor
tant area of implementing and forecast
ing these models is risk management. 
Depending on the background and the 
interest of students, greater emphasis is 
given to selected topics, while stressing 
software-based applications throughout 
the course. While understanding the 
underlying theory is indispensable, this 
course stresses application of the econo
metric tools to real projects. Prerequi
sites F£640, F£650, F£671. 
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Academic Director: Barry Blecherman 

THE MASTER OF SCIENCE 
IN MANAGEMENT 

The Department of Management at 
Polytechnic University is the New York 
City/tri-state region's premier academic 
hub for technology and innovation man
agement. Because most of the depart
ment's students are working profession
als, class schedules are geared to their 
needs and are typically offered after reg
ular office hours. Classes are structured 
to enable participants to receive individ
ual attention and to work closely with 
faculty. The course of study is designed 
for those who work in technology-inten
sive industries and in companies that 
depend on technology for products and 
services. 

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 a graduate profes
sional management degree. Polytechnic's 
modem MSM curriculum is designed to 
prepare working professionals for increas
ing responsibility in management posi
tions in technology-intensive settings. 
This updated program is aimed at devel
oping competencies in modem decision 
making and in the selection, allocation 
and direction of human, financial, physi
cal, technological and organizational 
resources in a period of rapid, technology
led change. 

These management skills can be 
applied in a broad range of professional 
settings both in the private and the public 
sectors, in production-oriented and in 
service-oriented activities and in tradi
tional as well as in high-technology 
environments. 

Polytechnic's graduate program in 
management takes a pragmatic, modem 
results-oriented approach that empha
sizes integrating technology and people 
for the creation of value in the market
place and in modem organizations. Even 
subjects such as accounting, finance and 

marketing are taught not as special areas 
of expertise, but as basic tools for man
agerial decision making in a technology
intensive and knowledge-based environ
ment. Our courses are increasingly sup
ported by a modem technological, Web
based infrastructure. We continually 
introduce state-of-the-art material-in 
paper and digital format. 

After completing the core courses, 
degree candidates build further managerial 
skills in their choice of eight concentra
tions all designed for success in the mod
em economy. 

• Entrepreneurship 

• Electronic Business 

• Technology Management 

• Information Management 

• Telecommunications Management 

• Human Resource Management 

• Construction Management 

• Operations Management 

The program concludes with a cap
stone project course, Project in Strategy 
and Innovation, which takes a high-level 
perspective in learning how to set goals, 
establish policies and implement strate
gies for ongoing competitive success, 
especially in environments where tech
nology and innovation are critical. 

Students may elect, with their advi
sor's approval, to conclude their studies 
with a Thesis instead of this project 
course. 

Some fundamental knowledge of 
probability and statistics is required for 
this program. Students without such a 
background are required to take a man
agerial probability and statistics course 
such as MG 505, or its equivalent. 
Students with this knowledge may apply 
for a waiver of this requirement. 

For the most current information, 
please visit the department's website at 
www .ite.poly .edu/mg. 

ADMISSION AND DEGREE 
REQUIREMENTS 
Criteria for admission include a bache
lor's degree with at least a B average 
from an accredited college or university 

and demonstrated evidence of motiva
tion, maturity, the ability to benefit from 
and contribute to professional graduate 
studies and a strong desire to make a dif
ference that in some fashion is associat
ed with innovation, technology and mod
em change. An applicant who does not 
meet all the criteria may be admitted as a 
nondegree student with the opportunity 
subsequently to become a degree candi
date. Satisfactory scores on the Graduate 
Management Admission Test (GMAT) 
or an acceptable equivalent test such as 
the Graduate Record Examination 
(GRE) may be requested as support for 
admission. 

The MSM requires completion of 12 
courses, or 36 units, with a B average or 
better. A maximum of 9 units of transfer 
credits may be granted for graduate 
courses taken elsewhere, as evaluated by 
an adviser. 

CERTIFICATE PROGRAMS 
The Department of Management offers 
several certificate programs designed 
for professionals with work experience. 
Applicants for certificate programs 
must hold bachelor's degrees. A certifi
cate program requires five courses, 
which are selected according to individ
ual needs. On completion of a sequence 
with an average grade of B or better, 
students are issued certificates. Those 
who choose to work towards the mas
ter's degree are able, upon admission, 
to apply all courses taken toward a cer
tificate toward fulfillment of a degree 
program. Additional information may 
be obtained from the department. 

Management Certificates are offered 
in the following fields: 

• Entrepreneurship 

• Electronic Business 

• Construction Management 

• Human Resource Management 

• Information Management 

• Operations Management 

• Technology Management 

• Telecommunications Management 
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THE CURRICULUM 
I. Core Courses. The core courses pro
vide a modern foundation upon which 
students can pursue cutting-edge special
izations within the degree program. 
These courses provide intensive expo
sure to the disciplines required of a pro
fessional manager. Students who have 
taken these courses elsewhere or previ
ously at Polytechnic, or who have had 
equivalent experience, may apply to sub
stitute elective courses for such core 
courses; however, all students are re
quired to complete 36 units (12 courses). 

The Core Courses 
MG601 
MG607 
MG608 

MG609 
MG650 

Organizational Behavior 
Marketing 
Managerial Economics and the 
Economic Environment 
Managerial Accounting and Finance 
Managment of Information and 
Information Technology 

Core courses should be taken as early in 
the program as possible. 

2. Areas of Concentration. Students 
must choose an area of concentration. 
This may be one 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 
concentrations are shown below. 

3. Free Electives. Two appropriate 
graduate courses may be chosen from 
any program at Polytechnic with the 
adviser's consent. 

4. Project in Strategy and Innovation 
(MG 970). This required integrating 
course is recommended for students' 
final semester. In special cases, MG 
997. Thesis for Degree of Master of 
Science. may be substituted for students 
who wish to produce a major disserta
tion in a specialty. 

CONCENTRATION COURSE 
REQUIREMENTS 
Each concentration sequence consists of 
a minimum of four courses. Students 
11'110 take more than the minimum num
ber of required courses may count addi
tional courses as free electives. 
Substitutions may be made with an 
adviser's approval in any concentration 
area. 
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Entrepreneurship 

The Entrepreneurship Concentration is 
offered for the manager, professional or 
specialist who is interested in enterpre
neurial management, either as entrepre
neur starting a new business, as an 
"entrepreneur" in a large, established 
firm or as a professional (e.g., venture 
capitalist) interested in playing a role in 
new enterprises. Modem entrepreneurial 
concepts and cases are studied and 
applied. 

Required: 
MG 770 Entrepreneurship and Venture Creation 
MG 865 Managing Technological Change and 

Innovation 
MG 867 Technology Strategy 

Select one: 
MG631 
MG646 

MG654 

MG660 

MG750 
MG820 
MG864 

Organization Theory and Design 
Introduction to Retailing and Modern 
Supply Chain Management 
Economics and Strategy for 
Iriformation Sectors 
Management of Ne\1; and Emerging 
Technologies 
Management of Electronic Business 
Project Assessment and Management 
New Product Development 

Electronic Business 

The Electronic Business Concentration 
focuses on the new arena of electronic 
business and the Internet. The key 
aspects for managing a firm that operates 
increasingly in digital space and the 
process of digital-intensive market cre
ation are studied. The relevant methods 
and concepts for effective electronic
business decision making are explored 
and applied. 

Required: 
MG 717 Enterprise Data Systems 
MG 750 Management of Electronic Business 
MG 867 Technology Strategy 

Select one: 
MG631 
MG646 

MG652 

MG654 

MG655 

MG660 

MG770 
MG864 
MG820 

Organization Theory and Design 
Introduction to Retailing and Supply 
Chain Managemell! 
Telecommunication Regulation, Policy 
and Law 
Economics and Strategvfor 
Infomwtion Sectors 
Introduction to Managemellt of Data 
Communications and Networks 
Management of New and Emerging 
Technologies 
Entrepreneurship and Venture Creation 
New Product Development 
Project Assessmem and Management 

Technology Management 

The Technology Management Concen
tration is designed for managers, engi
neers and other professionals in technol
ogy-intensive environments or involved 
with technology-intensive products, 
processes or services. It provides the 
modem methods and concepts necessary 
for making technology investment deci
sions; for understanding technology and 
innovation strategy, product life cycles. 
and competitive factors; and for develop
ing the special skills necessary for man
aging creative people and professionals. 

Required: 
MG 820 Project Assessment and Management 
MG 864 New Product Developmem 
MG 865 Managing Technological Change and 

lnnm·ation 

Select one: 
MG646 

MG652 

MG654 

MG655 

MG660 

MG664 
MG750 
MG770 
MG867 

Introduction to Retailing and Supplr 
Chain Management 
Telecommunication Regulation, PolicY 
and Law 
Economics and StrategY for 
Information Sectors 
Introduction to Managemem of Data 
Communications and Nenvorks 
Management of New and Emerging 
Technologies 
Management and the Legal System 
Management of Electronic Business 
Entrepreneurship and Venture Creation 
Teclmologv Strategv 

Information Management 

The Concentration in Information 
Management provides Information 
Technology (IT) professionals, program
mers, systems experts and others with 
IT-related career goals and experience 
with the knowledge to understand how 
IT enhances the effectiveness of modem 
firms and with the ability to manage cre
ative and professional people. 

Required: 
MG 654 Economics and Strategyj{JI· 

lnfimnation Sectors 
MG 717 Emerprise Data SYstems 
MG 867 TecluwlogY StrategY 

Select one: 
MG626 
MG631 
MG652 

MG660 

MG655 

MG750 
MG820 

Human Resource lnjimnation Svstems 
01;~ani:ation TheorY and Desrgn 
Telecommunication Regulation, Polin· 
and Law 
Management o/Nnr and Emerging 
Tec/mologie., 
Introduction to Managernellt ojData 
Communications and Ne!H'orks 
Management o/ Electronic Business 
Project Assessment and Management 



Telecommunications Management 

The Concentration in Telecommunica
tions Management provides managers in 
the telecommunications and inform
ation industries with modern methods 
and concepts relevant in telecommunica
tions and information management and 
for integrating telecommunications and 
information technology into a firm's 
overall decision making. 

Required: 
MG 655 Introduction to Management of Data 

Communications and Networks 
MG 656 Advanced Management of Data 

Communication and Networks 

Select two: 
MG652 

MG654 

MG660 

MG717 
MG750 
MG770 
MG820 
MG867 

Telecommunication Regulation. Policy 
and Law 
Economics and Strategy for 
Information Sectors 
Management of New and Emerging 
Technologies 
Enterprise Data Systems 
Management of Electronic Business 
Entrepreneurship and Venture Creation 
Project Assessment and Management 
Technologv Strategy 

Human Resource Management 

The Concentration in Human Resource 
Management prepares professionals for 
today's technology-intensive environ
ment. It provides the knowledge and 
techniques to deal with human resource 
issues and to achieve high quality inno
vation and productivity in often turbulent 
organizational settings. The changing 
nature of work and shifting professional 
expectations are explored. 

Required: 
MG 612 Human Resource Management 
MG 633 Research Methods 
MG 865 Managing Technological Change and 

Innovation 

Select one: 
MG611 
MG613 
MG614 
MG616 
MG617 

MG622 
MG623 
MG624 
MG625 

MG626 
MG631 
MG635 

Career Management 
Labor Relations 
Conflict Management 
Job and Workplace Design 
Peiformance Measurement and 
Reward Systems 
Staffing Organizations 
Training in Organizations 
Organizational Development 
Seminar in Organization and Career 
Change 
Human Resource Information Systems 
Organization Theory and Design 
Managing for Quality 

Construction Management 

The Concentration in Construction 
Management provides engineers and 
other professionals in the construction 
industry with the knowledge necessary 
to understand relevant managerial and 
physical infrastructural technological 
developments and to be able to integrate 
construction and management to be 
effective and innovative. 

Select four: 
MG 624 Organization Development 

or 
MG 631 Organization Theory and Design 

MG 630 Operations Management 
or 

MG635 

MG820 
MG825 
MG826 
MG827 

Managing for Quality 

Project Assessment and Management 
Construction Administration 
Construction Estimates and Costs 
Specifications and Contracts 

Selected courses in the Exec21 Program 
offered by the Department of Civil and 
Environmental Engineering can be 
counted as concentration electives in 
construction management with the 
approval of the Department of Manage
ment and the Exec21 Program. 

Operations Management 

The Concentration in Operations 
Management is designed for managers 
involved in modern operations. It is 
designed to give operations managers the 
knowledge necessary, within the context 
of modern operations management and 
expertise, to be effective in services as 
well as manufacturing industries. 

Required: 
MG 630 Operations Management 
MG 635 Managing for Quality 
MG 820 Project Assessment and Management 

Select one: 
MG610 

MG616 
MG646 

MG770 
MG864 
MG865 

MG 867 

Quantitative Analysis for Managerial 
Decisions 
Job and Workplace Design 
Introduction to Retailing and Supply 
Chain Management 
Entrepreneurship and Venture Creation 
New Product Development 
Managing Technological Change and 
Innovation 
Technology Strategy 
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UNDERGRADUATE 
COURSES 

MG 300 Management Process 
3:0:0:3 

Introductory management course for 
undergraduates. Primary focus is the 
management process: planning, organiz
ing, staffing, controlling, directing and 
decision making. Attention is given to 
the roles of various disciplines within 
management as well as to the traditional 
business functions of marketing, 
accounting, finance, production, engi
neering, research and development. Also 
listed under SS 270. 

MG 301 Organizational Behavior 
3:0:0:3 

Study of human behavior in organiza
tional settings. Emphasis on motivation, 
informal and formal group dynamics, 
interpersonal relationships, supervision, 
leadership, communication theory, atti
tude and job satisfaction, work stress, 
career development, creativity. Analyses 
of organizational behavior problems by 
case studies and simulated situations. 
Also listed under SS 299. 

MG 305 Foundations of Business 
Systems 3:0:0:3 

This course provides the student with a 
systems perspective on the specification, 
development, implementation and main
tenance of organizational information 
technology. Prerequisite MG 300. Also 
listed under SS 275. 

MG 310 Project Planning and Quality 
Management 3:0:0:3 

This course introduces engineering and 
computer science students to the theories 
and practice of project planning and 
quality management. Project planning 
topics include choosing whether or not 
to undertake a project, choosing between 
project possibilities, scheduling projects, 
and controlling and managing ongoing 
projects. Quality and concepts of quality 
management such as quality control, 
continuous improvement and customer 
satisfaction are explained in the second 
half of the course. 
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MG 392: Introduction to Retailing 
and Supply Chain Management 

3:0:0:3 

This course provides an introduction to 
retailing and supply chain management. 
Both qualitative and quantitative aspects 
retailing and supply chain management 
issues will be covered by this course. 
The underlying objectives are to: 

• Introduce students to the standard 
business concepts (and associated ter
minology) involved in the retailing 
and supply chain management arena; 

• Develop student skills in understand
ing and analyzing retailing, marketing, 
logistics, operations, channel manage
ment and allied issues, and the interac
tions between them: 

• Examine and discuss the important 
role played by technology and integra
tion at various points in the supply 
chain. 

GRADUATE COURSES 

MG 505 Probability and Managerial 
Statistics 21h:O:O: 3 

This course starts with the basic con
cepts of random phenomena and goes on 
to advanced applications of statistics rel
evant to managers. Topics include: prob
ability theory, discrete and continuous 
probability distributions, sampling, mea
sures of central value and dispersion, 
hypothesis testing, statistical inference, 
quality control, analysis of variance, 
regression, correlation and nonparamet
rics. Emphasis is placed on application 
of concepts. 

MG 601 Organizational Behavior 
21h:0:0:3 

Integration of behavioral science theo
ries, concepts, research and techniques 
for understanding of human behavior in 
organizations. Topics include motivation 
and job satisfaction; decision-making; 
group dynamics; work teams; leadership; 
communication; power politics and con
flict; organization culture, structure and 
design; impact of technology; work 
stress; organizational change and devel
opment. Analysis of organizational 
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behavior problems by case studies and 
simulated situations. 

MG 607 Marketing 21h:0:0:3 

Marketing concepts, processes and insti
tutions: positioning, segmentation and 
product life cycles. Integration of mar
keting with new product planning, 
design and development. Strategies for 
technology-based products, services and 
processes. Market research, consumer 
behavior, advertising, promotion and 
sales. The special character of industrial, 
governmental and international markets. 

MG 608 Managerial Economics and 
the Economic Environment 

2lh:0:0:3 

The fundamentals of microeconomics 
needed by managers. Demand theory 
(theory of the consumer) including mod
els of demand, demand elasticities and 
demand forecasting. Supply theory (the
ory of the firm) including diminishing 
returns, profit maximizing production 
levels, labor/capital tradeoffs and long
run vs. short-run issues. Market struc
tures and how they affect optimal pro
duction and profit levels. Positive and 
negative externalities and government 
intervention including regulation, tariffs 
and subsidies. Selected applied topics. 
All topics are presented with emphasis 
on managerial application. 

MG 609 Managerial Accounting and 
Finance 21h:0:0:3 

Elements of accounting and finance of 
importance to managers. Analysis of 
principles and practices of the finance 
function. Financing methods for internal 
and external ventures and innovations; 
capital budgeting; R&D portfolio analy
sis. Contrast of strategic perspectives 
emphasizing innovation and develop
ment with those emphasizing short-term 
return and investment. 

MG 610 Quantitative Analysis for 
Managerial Decisions 21h:0:0:3 

This course teaches the student to build 
mathematical models of managerial 
problems. Types of models discussed 
include linear and nonlinear program
ming, queuing, decision analysis and 
decision trees, and others. The class cov
ers the assumptions made by each 

model, the model's formulation and 
solution, and issues that go beyond the 
scope of the models. This course focuses 
on methodologies and their applications, 
not on derivation of algorithms. 

MG 611 Career Management 
21h:0:0:3 

An examination of careers from the per
spectives of both management and indi
viduals, including career stage models, 
organizational entry, career pathing, 
mid-career crisis, career change, contin
uing education and retraining, profes
sional obsolescence, career re-entry, job 
loss and underemployment. Emphasis on 
career assessment exercises for self eval
uation. Prerequisite: MG 601 or instruc
tor's permission. 

MG 612 Human Resource 
Management 2lh: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
mance evaluation and rewards, effects of 
legislation and the changing labor force. 
Prerequisite: MG 601 or instructor's 
permission. 

MG 613 Labor Relations 2lh:0:0:3 

Policies and philosophies of manage
ment, organized labor and government 
with regard to solution of labor prob
lems. Evaluation of labor relations 
problems, particularly those of collective 
bargaining, emphasizing interrelation
ships with social, economic and legal 
trends. Co-/Prerequisite: MG 601 or 
instructor's permission. 

MG 614 Conflict Management 
2lh:0:0:3 

This course investigates the nature and 
meaning of conflict in professional and 
technical organizations as well as in 
society. Analysis of the design of con
flict avoidance and mitigation programs. 
Alternative dispute resolution modalities 
are presented and demonstrated. 
Students design effective programs for 
class analysis. Prerequisite: MG 601 or 
instructor's permission. 



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 satisfac
tion, motivation and productivity, job and 
work environment redesign, sociotechni
cal design approaches and the emerging 
role of artificial intelligence. Prerequisite: 
MG 601 or instructor's pennission. 

MG 617 Performance Measurement 
and Reward Systems 2'12:0:0:3 

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 
topics include coaching, feedback and 
performance evaluations. The role of 
compensation benefits and other rewards 
in attracting, retaining and motivating 
employees. Prerequisite: MG 601 or 
instructor's pennission. 

MG 622 Staffing Organizations 
2'12:0:0:3 

This course examines the design and 
management of successful staffing 
processes used to form matches between 
people and jobs in order to achieve orga
nizational effectiveness and individual 
job satisfaction. Emphasis will be on the 
psychological theories, measurement 
concepts and practical techniques of per
sonnel recruitment and selection, includ
ing such topics as human resource plan
ning, job analysis, the reliability and 
validity of employee assessment meth
ods and legal issues in the employment 
relationship. Co-/Prerequisite: MG 601 
or instructor's permission. 

MG 623 Training in Organizations 
2'12:0:0:3 

The roles of training in organizations, 
focusing on department and line man
agers. Subjects addressed include needs 
analysis, preparation of employees for 
jobs, management development, training 
program design, evaluation and employ
ee obsolescence and retraining. Co
/Prerequisite: MG 601 or instructor's 
pennission. 

MG 624 Organization Development 
2'12:0:0:3 

Applied theory and research related to 
the process of managing change in orga
nizations. Practical application of group, 
intergroup and individual changes. 
Planned structural revisions in formal 
organizations. Dynamics of organiza
tional change processes. Experimental 
techniques and seminar approaches 
emphasized. Co-/Prerequisite: MG 601. 

MG 625 Seminar in Organization and 
Career Change 2'12:0:0:3 

Examination of organizational restruc
turing, including downsizing, reengi
neering, delayering, mergers and acqui
sitions, focusing on the impact of such 
change on professional and managerial 
careers. Emphasis on current organiza
tional and individual management prac
tices in coping with rapid structural and 
cultural change in the work environment. 
Experts from the private and public sec
tors as well as consulting firms address 
these management practices. Co
/Prerequisite: MG 601 or instructor's 
pennission. 

MG 626 Human 
Information Systems 

Resource 
2'12:0:0:3 

Design, selection, implementation, 
enhancement and operation of Human 
Resource Information Systems (HRIS) 
in organizations. Organizational, legal 
and political issues as well as hardware, 
software, applications and communica
tions in HRIS. The uses of time-sharing, 
personal and minicomputers and main
frames. Focus on design and use of 
HRIS to facilitate objectives of human 
resource functions as well as to support 
entire organizations. 

MG 630 Operations Management 
2'120:0:3 

Analytical techniques for designing and 
operating production and service systems, 
including facility layouts and locations, 
capacity planning, job sequencing, inven
tory control and quality control. 
Introductory linear programming and 
other formal methods. Cases and PC 
usage. 
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MG 631 Organization Theory and 
Design 2'12:0:0:3 

Analysis of theories of large-scale orga
nizations focusing on their structure and 
design. Includes characteristics of 
bureaucracy, adhocracy, suboptimiza
tion, human dynamics and informal sys
tems, influence and control systems, and 
planned change. Examination of both 
formal and informal organizations 
through research and case studies. Co
/Prerequisite: MG 601 or instructor's 
permission. 

MG 633 Research Methods 
2'12:0:0:3 

An introduction to theories and tech
niques of research methods. Primary 
objectives are to provide understanding 
and appreciation of why and how organi
zational research is carried out. Survey 
of research methods. Research proposals 
are developed. Prerequisite: MG 601, 
MG 605 or instructor's pennission. 

MG 634 Applied Research Methods 
2'12:0:0:3 

Integration and application of advanced 
research techniques utilized in studies of 
organizations. Students develop and 
carry out individual applied research 
projects. Prerequisite: MG 633 or 
instructor's permission. 

MG 635 Managing for Quality 
2'12:0:0:3 

Focusing on quality and overall cus
tomer satisfaction as a primary objective 
of manufacturing and service operations 
is a proven competitive weapon. This 
course examines the concepts and meth
ods for building quality into the manage
ment process. Total quality manage
ment (TQM) and similar approaches are 
covered through readings, cases and 
examples. 

MG 646 Introduction to Retailing 
and Supply Chain Management 

2'12:0:0:3 

This course provides an introduction to 
retailing and supply chain management. 
Both qualitative and quantitative aspects 
of retailing and supply chain manage
ment will be covered by this course. The 
underlying objective is to: 
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• Introduce students to the standard busi
ness concepts (and associated termi
nology) involved in the retailing and 
supply chain management arena; 

• Develop student skills in understand
ing and analyzing retailing, marketing, 
logistics, operations, channel manage
ment and allied issues, and the interac
tions between them; 

• Examine and discuss the important 
role played by technology and integra
tion at various points in the supply 
chain. 

MG 650 Management of Information 
and Information Technology 21f,:0:0:3 

This course is designed for managers 
who need to understand the role and 
potential contribution of information 
technologies in organizations. The focus 
of the course is on different information 
technologies and their applications in 
managing business critical data, informa
tion and knowledge. The course concen
trates on the current state of IT in organi
zations, challenges and strategic use of 
IT, IT infrastructure and architecture, 
building, implementing and managing IT 
applications, and emerging issues such 
as intelligent systems, business process 
re-engineering, knowledge management, 
and group support systems. 

MG 652 Telecommunications 
Regulation, Policy and Law 

2;1,:0:0:3 

The relationships between the develop
ment of the telecommunications indus
try, national growth and the development 
of telecommunications policy issues and 
policy making organizations. Analysis of 
the major issues which impact the 
telecommunications industry and com
merce and society generally. The options 
and opportunities afforded by recent reg
ulatory and policy issues. 

MG 654 Economics and Strategy for 
Information Sectors 21f,:0:0:3 

This course in applied competitive strat
egy draws upon recent experiences in the 
impact of information technology upon 
diverse industries. Students completing 
this course will have mastered a basic 
understanding of the economic and com
petitive implications of information tech
nology. This competence in analysis is 
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arrived at through understanding how 
availability of information (through tech
nology or otherwise) affects the basic 
strategic options available and how firms 
and industries are likely to be affected. 
In addition, students will be introduced 
to the often poorly structured process of 
evaluating the economics of potential 
systems innovations. They will then be 
able to participate in strategic systems 
planning from a managerial point of 
view. 

MG 655 Introduction to Management 
of Data Communications and 
Networks 21f,:0:0:3 

This course is designed to introduce the 
fundamentals of modem telecommunica
tions and networking to the current and 
future managers. The course covers 
basic concepts such as components of 
data-communication, data transmission, 
Open System Interconnection (OSI), 
TCPJIP and other models, data link and 
network layers, and local area networks 
(LANs). The emphasis of the course is to 
expand technical knowledge and discuss 
related managerial issues. 

MG 656 Advanced Management of 
Data and Communications Networks 

2;1,:0:0:3 

This course explores advanced issues 
and trends in modem enterprise network
ing. It examines the implications of such 
developments in the business environ
ment and the infrastructural needs of 
organizations and clusters of organiza
tions. It reviews ramifications of the 
TCP/IP revolution leading to commer
cialization of the lnternet!W orld Wide 
Web. The course discusses the network 
infrastructure required to implement 
Intranets!Extranets, electronic commerce 
and interorganizational business commu
nication and collaboration generally. It 
evaluates emerging technologies (such 
as electronic payment systems, corporate 
digital libraries, push technology, multi
casting, firewalls and digital signatures). 
The course also deals with the implica
tions of internetworking, such as digital 
cities, smart buildings, distance learning, 
telecommuting and teleconferencing. 
Prerequisite: MG 655. 

MG 660 Management of New and 
Emerging Technologies 21!,:0:0: 3 

This course is a survey of the exciting 
new and emerging technologies that are 
becoming available to the new business 
world domain of the global information 
marketplace. Architectures and issues for 
implementation for these new media are 
presented. The "Information Highway" 
is presented, and its opportunities, appli
cations and challenges are discussed. 
This course is for the manager who is 
interested in staying current with and 
learning about new technologies for use 
in business. No specific engineering 
background is required. 

MG 664 Management and the Legal 
System 2;1,:0:0:3 

Impact of the legal system on corporate 
strategy, managerial decisions and plan
ning processes. Issues covered include 
protection of intellectual and technologi
cal properties; consumer, contract and 
commercial laws; employer liability; 
negligence and risk-management from 
legal and corporate viewpoints; and 
constitutional and regulatory aspects of 
conducting business. 

MG 717 Enterprise Data Systems 
21!,:0:0:3 

This course addresses modern issues of 
large-scale information and knowledge 
management through design, develop
ment and implementation of different 
kinds of database technologies. The 
course introduces and elaborates data 
modeling through entity relationship 
method, relational model, SQL applica
tions, database architecture, different 
types of database management systems, 
data integrity and administration, etc. The 
course also introduces emerging database 
technologies such as distributed Internet
based databases, distributed client/server 
databases, multidimensional databases, 
groupwares, data warehousing and data 
mining for decision support, etc. 

MG 750 Management of Electronic 
Business 21f,:0:0:3 

The basic objective of this course is to 
investigate the management implications 
of electronic business. Topics include: 

• accelerated new product development 



• impact of technology on the value 
chain: the changing role of intennedi
aries 

• electronic commerce: business models 
and strategies for survival general 
lifestyle 

• implications of "being wired" 

• business applications involving collab
orative communication, computation 
and teamwork 

The course material is designed to be 
dynamic and Internet-based, reflecting 
the nature of change in electronic com
merce and the IT industry, and the 
potential implications of electronic busi
ness for managers. Students will also 
work on a project that requires: follow
ing developments in the business and IT 
press, interviewing managers and prod
uct developers and simultaneously test
ing and discussing current developments 
in the e-commerce marketspace. Classes 
are conducted using the case method, 
and a high level of class interaction is 
expected. 

MG 770 Entrepreneurship and New 
Venture Creation 2'/,:0:0:3 

This course focuses on entrepreneurship 
and venture creation as key engines for 
wealth creation and successful business 
strategy in the modern innovation-inten
sive, high-technology economy. The 
course deals with such key issues as: 

• Assessing attractiveness of opportuni
ties 

• Launching a new venture 

• Nurturing and growing and entrepre
neurial venture 

• Obtaining the necessary financial, 
human and technology resources 

• Managing the transition from a small 
entrepreneurial finn to a large, sustain
able professionally managed but still 
entrepreneurial corporation 

• Being an entrepreneur and promoting 
entrepreneurship in a large corporation 

MG 810 Project Planning and Control 
2'/,:0:0:3 

Network planning techniques for project 
management and resource allocation. 
Emphasis on PERT, LOB, CPM and 
probabilistic generalized networks. 
Heuristic models for multiproject sched
uling and resource leveling. Network 

development, computer adaptation, 
progress reports and project monitoring. 
Also listed under IE 620 and CE 828. 

MG 820 Project Assessment and 
Management 2'/,:0:0:3 

Management of technology-based pro
jects ranging from individual research 
and development to large-scale and com
plex technological systems. Feasibility 
and risk analyses. Project selection and 
portfolio optimization. Functional and 
administrative structures, coordination 
and scheduling of activities, personnel 
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. Organiz
ational structures, management systems 
and controls are examined from the 
points of view of owners, constructors 
and professional construction managers. 
Also listed under CE 825. 

MG 826 Construction Estimates and 
C~b 2~~~3 

Techniques for estimating costs of capi
tal projects and methods for effective 
cost control during project execution are 
taught with emphasis on principles of 
good management. Also listed under 
CE826. 

MG 827 Specifications and Contracb 
2'/,:0:0:3 

Principles of contract law applied to con
struction; legal problems in preparing 
and administering construction contracts. 
Also listed under CE 827. 

MG 864 New Product Development 
2'/,:0:0:3 

The dynamics of technology and the 
pressures of competition are driving 
enterprises to make their product devel
opment and production processes strate
gically more effective, and economically 
more efficient in time and cost. This 
course deals with the state-of-the-art in 
new product activities for service and 
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manufacturing finns, examining in depth 
the marketing technology and manufac
turing technology linkages. 

MG 865 Managing Technological 
Change and Innovation 2'/,:0:0:3 

This course focuses on the effective 
management of technological change 
and innovation. This is accomplished by 
employing a dual perspective. One per
spective is based on individual, group 
and organizational theory, research and 
practice. This body of literature, view
points and experience provides essential 
guides for successfully managing the 
introduction of new technologies. 
Realizing the full potential of new tech
nologies requires effectively managing 
change to assure the commitment of all 
stakeholders. The second perspective is 
based on innovation theory, research and 
practice. This body of literature, view
points and experience provides key 
insights for effectively managing the 
process of innovation and the impact of 
innovation on all parts of an enterprise. 
Specifically, there is explicit considera
tion of the need within a finn to manage 
and inspire people so that they can effec
tively communicate and innovate. 

MG 867 Technology Strategy 
2'/,:0:0:3 

This course examines in depth the strate
gic technological decisions that a general 
manager faces. From entrepreneurial 
start-ups to established companies, in 
dynamic as well as mature environ
ments, there must be a conscious process 
of fonnulating and implementing a tech
nology strategy to serve the business 
interests of the firm. Such a strategy 
would guide investments in research and 
development, selection among and tim
ing of alternate technologies, organiza
tion and communications, formation of 
alliances and funding of ventures. 

MG 968 Seminar in Management of 
Technology 2'/,:0:0:3 

This course complements the MOT elec
tive curriculum by providing in-depth 
treatment of specific current topics in this 
rapidly changing field or by providing a 
structured forum for dealing with relevant 
issues in current practice. Depending on 
the theme that is chosen for each semester 
that the course is given, the fonnat may 
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be either readings and research or a series 
of discussions of contemporary issues led 
by expert practitioners. 

MG 970 Project in Strategy and 
Innovation 2'12:0:0:3 

An integrative course that brings togeth
er the concepts and theories from a num
ber of individual courses. Considers the 
corporation from the viewpoint of senior 
corporate and divisional management. 
Uses case studies and projects to focus 
on interrelationships between strategy, 
technology, innovation, corporate cul
ture, organization structure and human 
factors in domestic and global corpora
tions. Prerequisite: Advanced standing. 

MG 975 Selected Topics in 
Management 2'12:0:0:3 

Current topics in various fields are ana
lyzed and discussed. Prerequisite: 
Advanced standing and instructor's per
mission. 

MG 976-977 Readings in Management 
-:-:-:3 

Directed individual study of supervised 
readings in advanced areas of manage
ment. Prerequisite: permission of 
department head. 
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MG 985 Selected Topics in 
Organizational Behavior 2'12:0:0:3 

Discussion and analysis of current topics 
in organizational behavior. Prerequisite: 
Advanced standing and instructor's per
mission. 

MG 986-987 Readings in 
Organizational Behavior -:-:-:3 

Directed individual study or supervised 
readings in advanced areas of organiza
tional behavior. Prerequisite: permission 
of department head. 

MG 997 Thesis for Degree of Master 
of Science -:-:-:3 

Original investigation in a topic chosen 
by the student. Conferences and progress 
reports required during work, and final 
written report required at completion. 
Oral examination may be requested by 
the department. Prerequisite: degree sta
tus and approval of supervising profes
sor, adviser and department director. 

INFREQUENTLY OFFERED 
COURSES 

MG 619 Employee Scheduling 

MG 830 Formulation and Analysis of 
Public Works Projects 
Also listed under CE 781. 

MG 850 Cost Systems 
Prerequisite: MG 609. 

MG 860 Financial Planning, Internal 
Reporting and Operation Control 
Prerequisite: MG 609. 

MG 863 Market Research 
Prerequisite: MG 607. 

MG 871 Manufacturing Strategies 
Also listed under MN 622. 
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MANAGEMENT OF TECHNOLOGY 
EXECUTIVE PROGRAM 

Academic Co-Directors: Mel Horwitch 
andNinaZiv 

For forward-thinking managers, the 
Management of Technology (MOT) 
Program is the "MBA ofthefuture." 

One of the first accredited universities 
to offer an advanced degree in MOT, 
Polytechnic University is a recognized 
leader in the field. Rather than grafting a 
few courses onto a traditional MBA pro
gram, Polytechnic's MOT Program pos
sesses a thoroughly innovative integrated 
curriculum. 

Key characteristics of the MOT Program: 

Focuses on strategic implications of 
technology and innovation 

• Encompasses innovation management 
in all modem technology arenas 

• Deals with the impact of technology 
and innovation throughout an enter
prise 

• Addresses physical and digital (includ
ing Internet-based) innovation 

• Facilitates the transition from technol
ogists to technology managers 

• Assumes a global perspective. 

In our new MOT curriculum, even tradi
tional subjects such as finance, opera
tions management and marketing, are 
taught with technological issues in mind. 
Subjects, concepts and issues directly 
related to technology management and 
accessing innovative capability that form 
the MOT Program core include: 

• Customers, suppliers and other 
partners as sources and co-creators 
of innovation 

• New product and services 
development 

• The global search for innovation and 
technology and choosing among 
increasingly global technology sources 
and markets, including Europe, the 
Pacific Rim, Israel, India and others 

• The entrepreneurship explosion 

• Venture capital and venture creation 

• The Internet and the Web-
innovation's new platform 

• Innovation-friendly cultures and 
organizations 

• The IT -innovation connection 

• Revitalized R&D 

• High-technology products and 
services 

• Strategic technology planning and 
innovation-intensive new product 
business models 

• Knowledge management 

• New technology choice and 
acquisition 

The program is also well-suited for engi
neers and scientists with increasing man
agerial responsibility, as well as profes
sionals, functional and business man
agers in finance, banking, telecommuni
cations and other increasingly technolog
ical environments. 

MOT is an executive program. As 
such, MOT has the following general 
features: 
• close interaction and teamwork 

• a professional, modem and informal 
learning environment 

• participants viewed as real partners in 
the learning process (in class and in 
the joint generation of intellectual 
capital as presentations, reports or 
cases-in paper and digital formats) 

• a curriculum that is continually 
updated 

• close collaboration with respected 
partners in industry and the relevant 
scholarly community 

• full courses and new half-semester 
courses to make the most of the 
limited time available 

• carefully selected elective courses to 
maintain flexibility in meeting 
diverse professional needs 

• a blend of live class experience with 
use of modem, Web-based technology 

• effective remote-collaboration 
learning and teamwork that are also 
enabled by technology 

• learning materials which are often 
in digital Web-based format to take 
advantage of new Internet based 
technologies and methods 

• the incorporation of technology with 
ease of use and access as key watch
words 

The MOT Executive Program classes 
meet every other week for two full days, 
Friday and Saturday or Thursday and 
Saturday, at the New York Information 
Technology Center, 55 Broad Street, in 
Manhattan. 

An all-inclusive fee covers tuition and 
fees, textbooks and other educational 
material, special tutorials and lectures, 
and meals on class days. For the most 
current information, please visit the pro
gram's Website: 
http://www.mot-tim.poly.edu. 

ADMISSIONS INFORMATION 
Admission to the MOT Program is based 
on an in-depth evaluation of a candi
date's academic record, work experience 
and overall intellectual and professional 
qualifications and potential. 

Applicants must demonstrate strong 
commitment, an ability to benefit profes
sionally from our rigorous two-year 
executive programs and significant 
promise of future career advancement. 
Because of the heavy demands of these 
programs, it is important that employers 
also explicitly support such professional 
education. 

In general, GRE and GMAT tests are 
not required for applying to the MOT or 
MOT Programs. But the MOT Executive 
Master's Management Degree Programs 
office may ask an applicant to submit 
scores later in the admissions process. 

MANAGEMENT OF TECHNOLOGY EXECUTIVE PROGRAM • 211 



DEPARTMENT OF MANAGEMENT 

How to apply 

1. Please mail your completed applica
tion and application fee to: 

Administrative Director, MOT-TIM 
Polytechnic University 
55 Broad Street, Suite l3B 
New York, NY 10004 

or please complete the electronic appli
cation on our Website: 
http://www.mot-tim.poly.edu. 

2. Please also arrange to have transcripts 
for previous college and university work 
sent directly by the academic institution 
to the MOT-TIM Master's Degree 
Program Administrative Director at the 
above address. 

3. Please arrange for two letters of rec
ommendation to be sent to the Executive 
Master's Degree Program Director. 
These letters are generally from a super
visor or high-level colleague who are 
familiar with your professional 
work. 

4. The final step to admission is a per
sonal interview with one of the program 
co-directors to discuss career objectives 
and to make sure your aims fit the goals 
of the program to which you have 
applied. 

For further Information please contact 
us: 
Tel: 212/547-7030ext. 207 
Fax: 212/547-7029 
E-mail: mot-tim@poly.edu 
Web: http://www .mot -tim. poly .edu 

MANAGEMENT OF 
TECHNOLOGY 

DEGREE REQUIREMENTS 
AND CURRICULUM 
This 36-credit program consists of the 
following: 

FIRST ACADEMIC YEAR 

First Semester 
MG609 
MG603 

MG865 

Managerial Accounting and Finance 
Organizational Behavior and 
Management Process in Innovative 
Corporations 
Managing the Innovative Process 

Second Semester 
MG 607 Marketing 
MG 608 Managerial Economics and the 

Economic Environment 

MG693 Information Technologies. Systems 
and Management in Organizations 

SECOND ACADEMIC YEAR 

Third Semester 
MG610 

MG775 

MG820 

MG 

Quantitative Analysis for Managerial 
Decisions 
Operations Management For 
Knowledge-Based Enterprises* 
Project Assessment and Management 
For Technology Managers 
Elective Course I** (select one from 
the list below) 

Fourth Semester 
MG783 

MG795 

MG867 
MG950 
MG 

New Frontiers in Electronic 
Business* 
New Product and Services 
Development* 
Technology Strategy 
MOT Capstone Project Course 
Elective Course II** (select one from 
the list below) 

Elective Course Portfolio 
MG784 

MG785 
MG786 
MG787 

MG788 

MG789 

MG797 

Negotiation in Technology-Intensive 
Sectors** 
High-Technology Leadership** 
High-Technology Entrepreneurship** 
lmellectual Propertvfor Technology 
and lnfonnation Managers** 
Modem Supplv Chain Management: 
Integration Through Technology** 
Special Elective Topics for MOT and 
TIM** 
Financing for Value Creation 
(Venture Capital, IPOs)** 

Note: *()':semester course) 
** ( )1: semester courses offered in 

third or fourth semesters) 

SPECIAL MOT TRACK 
MANAGEMENT OF 
TECHNOLOGY AND 
INNOVATION IN FINANCIAL 
SERVICES [MOTIFS] 
Management of Technology and 
Innovation in Financial Services 
[MOTIFS] is a special "Track" within 
the overall MOT Program. The degree 
that is awarded is the same degree 
awarded for the overall MOT Program. 

MOTIFS is designed for profession
als in the financial services industry who 
aim for and require greater understand
ing of innovation, technology and infor
mation management in financial ser
vices. MOTIFS provides an MOT cur
riculum with an emphasis on technologi-
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cal and competitive challenges facing 
securities, insurance, banking and other 
financial services segments. 

The MOTIFS curriculum is as follows: 

FIRST ACADEMIC YEAR 

First Semester 
MG 609 Managerial Accounting and Finance 
MG 796 Modem Financial Institutions and 

MG865 
their Competitive Environment 
Managing the Innovative Process 

Second Semester 
MG 607 Marketing 
MG 608 Managerial Economics and the 

Economic Environment 
MG 693 lnfonnation Technologies, Systems 

and Management in Organizations 

SECOND ACADEMIC YEAR 

Third Semester 
MG798 

MG820 

FE603 

MG 

Managing Technological Innovation 
and Emerging Technologies In 
Financial Services 
Project Assessment and Management 
for Technology Managers 
Money, Banking and Financial 
Markets*** 
Elective Course I** (select one from 
the list below) 

Fourth Semester 
MG783 

MG799 
MG867 
MG950 
MG 

New Frontiers in Electronic 
Business* 
Modem Financial Products* 
Technology Strategy 
MOT Capstone Project Course* 
Elective Course II** (select one from 
the list below) 

Elective Course Portfolio 
MG784 

MG785 
MG786 

MG787 

MG788 

MG789 

MG797 

Negotiation in Technology-Intensive 
Sectors** 
High-Technology Leadership** 
High- Technology 
Entrepreneurship** 
Intellectual Property for Technology 
and lnfonnation Managers** 
Modem Supply Chain Management: 
Integration Through Technology** 
Special Elective Topics for MOT and 
TIM** 
Financing for Value Creation 
(Venture Capital, IPOs)** 

Note: * ()I: semester course) 
** ()I: semester courses offered 

in third or fourth semesters) 
*** Existing financial engineering 

course, see FE catalog course 
section 



COURSE 
DESCRIPTIONS 

The following courses are unique to this 
executive management program. For 
other course descriptions, refer to the 
"Management" section of this catalog. 

MG 603 Organizational Behavior and 
Management Process in Innovative 
Corporations 21J:.:0:0:3 

Introduction to issues and concepts in 
organizational and administrative behav
ior, with emphasis on designing and 
maintaining organizations that can inno
vate and adapt. Management processes 
for flexible and innovative organizations. 
The evolution of technology intensive 
business organizations. The role of tech
nology in the growth of the modem firm. 
Human resource management and orga
nization development in technology
intensive firms. 

MG 607 Marketing 21J:.:0:0:3 

Marketing concepts, processes and insti
tutions; positioning, segmentation, prod
uct life cycles. Integration of marketing 
with new product planning, design and 
development. Strategies for technology
based products, services and processes. 
Market research, consumer behavior, 
advertising, promotion and sales. Global 
marketing and marketing on the Internet. 

MG 608 Managerial Economics and 
the Economic Environment 21J:.:0:0:3 

Microeconomic analysis and the macro
economic environment for managers. 
Economic basis for managerial decisions 
in production, investment and technolo
gy strategy. Economics of the firm, busi
ness cycles, economic growth, interna
tional trade, financial institutions and 
currency systems. The economics of 
innovation and entrepreneurial activity. 
The role of technology in economic 
growth and in international competition. 

MG 609 Managerial Accounting and 
Finance 21J:.:0:0:3 

Principles and practices of the modern 
finance function including accounting 
and corporate finance, and their rele
vance for all information business man
agers. Strategic perspectives-balancing 
long-term development and short-term 
returns. Financing of ventures and inno
vative activities. Project selection, capi
tal budgeting and risk analysis. Special 
emphasis is placed on financial decision 
making in the information business sec
tors and the financial assessment of 
increasingly important knowledge-inten
sive assets. 

MG 610 Quantitative Analysis for 
Managerial Decisions 21J:.:0:0:3 

Applications to the management of tech
nology of quantitative and analytical 
techniques, such as probability, statisti
cal inference, correlation and regression, 
decision theory, forecasting, linear pro
gramming and queuing models. 
Production/operations management tech
niques. Cases and problems selected 
from real-world technology-management 
experience, including computer -support
ed decision making and simulation. 

MG 693 Information Technologies, 
Systems and Management in 
Organizations 21J:.:0:0:3 

This course is designed for managers 
who need to understand the role and 
potential contribution of information 
technology (IT) within organizations. 
The focus of the course is on information 
technology and its business applications. 
The course concentrates on the current 
state of IT in organizations, challenges 
and strategic use of IT, IT infrastructure 
and architecture, the technical founda
tion of IT, building and implementing 
organization information systems, 
emerging issues in IT such as intelligent 
systems, business process re-engineer
ing, knowledge management and group 
support systems. The format of the 
course is interactive with concept pre
sentation followed by open discussion 
on real-world applications of IT and 
business cases. 
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MG 775 Operations Management For 
Knowledge-Based Enterprises 
(half-semester course) I;; 0:0: 1/.< 

Services and product development and 
process change. Managing the learning 
curve. Conflicts between innovation and 
productivity. Operations management as 
an element of overall strategy. Flexible 
operations systems and automation and 
information systems, CAD/CAM and 
computer-integrated operations. Quality 
control in this course. Students will 
develop and understanding of the strate
gies, tools, processes and techniques for 
improving the profitability and competi
tiveness of modern businesses from an 
operations perspective. Among other 
areas that receive emphasis: developing 
an operations strategy; managing opera
tions as technology and economics 
change; measuring and improving "pro
ductivity" in the modem manufacturing 
and service sectors using activity-based 
costing in operations management; and 
theory of constraints and understanding 
"quality." 

MG 783 New Frontiers in Electronic 
Business 
(half-semester course) I;; 0:0: 11.< 

The basic objective of this course is to 
investigate the management implications 
of electronic business. Topics include: 

• accelerated new product development 

• impact of technology on the value 
chain, the changing role of intermedi
aries 

• electronic commerce business models 
and strategies for competitive survival 
and dominance 

• business applications involving collab
orative communication, computation 
and teamwork 

The course material is designed to be 
dynamic and Internet-based, reflecting 
the nature of change in electronic com
merce and the IT industry and the poten
tial implications of electronic business 
for managers. Students will also work on 
a project that requires following devel
opments in the business and IT press, 
interviewing managers and product 
developers and simultaneously testing 
and discussing current developments in 
the e-commerce market-space. Classes 
are conducted using the case method and 
a high level of class interaction is 
expected. 
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MG 784 Negotiation in Technology
Intensive Sectors 
(half-semester course) I 'lrO: 0: J'l, 

Negotiation is the art and science of cre
ating good agreements. This course cov
ers the science of negotiation by dis
cussing and applying theories of negotia
tion. The art of negotiation is learned 
through practice; students in this class 
develop the art of negotiation by negoti
ating with each other in realistic cases. A 
wide variety of negotiation applications 
is covered in this class, including one
time and repeated negotiation, single and 
multi-issue negotiations, and two-party 
and multi-party bargaining. Special 
emphasis is placed on negotiations in 
technology-intensive environments. This 
class is taught using the case method. 
Many of the examples used in this 
course will be cases that the students 
actually negotiate with each other. 
Students' grades will be based on their 
performance in these negotiations and on 
their class participation. 

MG 785 High-Technology Leadership 
(half-semester course) I IS. 0:0: I;!, 

Focuses on the essential role of multifac
eted leadership in diverse high-technolo
gy management settings. Discusses dif
ferent forms of modem high-technology 
leadership; e.g., the general management 
leader, the project leader, the technology 
leader, the visionary leader and the oper
ational team leader. Case studies and 
actual examples of high-technology 
leadership are emphasized. 

MG 786 High-Technology 
Entrepreneurship 
(half-semester course) I IS 0:0: I;!, 

Focuses on entrepreneurship as a critical 
engine for wealth creation in the high
technology, innovation-intensive econo
my. Deals with such key issues as: 

• assessing attractiveness of opportuni
ties 

• launching a new venture 

• obtaining the necessary financial, 
human and technology resources 

• managing the transition from a small 
entrepreneurial frrm to a large, sustain
able professionally managed but still 
entrepreneurial corporation 

• being an entrepreneur and promoting 
entrepreneurship in a large corporation 

MG 787 Intellectual Property for 
Technology and Information Managers 
(half-semester course) I ISO:O: I;;, 

This course focuses on the role of intel
lectual property (e.g., patents, trade 
secrets, copyrights, trademarks, etc.) as a 
major element in modem technology and 
information strategy. Relevant concepts 
and case studies are used, with examples 
representing both classical and digital 
innovations. 

MG 788 Modern Supply Chain 
Management: Integration Through 
Technology 
(half-semester course) I IS 0:0: I;!, 

This course provides an introduction to 
the role of information technology in 
supply chain management. It builds on 
some of the concepts covered by the MG 
783, New Frontiers in Electronic 
Business. Both qualitative and quantita
tive aspects of supply chain management 
are covered. Articles pertaining to lead
ing-edge research and management 
thought are discussed and analyzed by 
students. The underlying objective is to 
prepare participants to develop skills that 
are useful in analyzing technology, mar
keting, logistics, operations and broader 
channel-management issues. Classes are 
conducted using the case method, and a 
high level of class interaction is expected. 

MG 789 Special Elective Topics for 
MOT and TIM 
(half-semester course) I'/,0:0:/;l, 

Covers selected key emerging trends and 
issues in the MOT and TIM domains. 
Discussion with industry leaders and 
specialists from business, government 
and academia. Topical treatment of tech
nologies, markets, business practices, 
government regulations and the relation
ships among them. 

MG 795 New Product and Services 
Development 
(half-semester course) I'/,O:O:I;I, 

Focuses on the challenges of launching a 
new product or service. Emphasizes 
need for a blend of vision, commitment, 
market familiarity and sufficient 
resources. Contrasts differences in this 
activity between products and services 
and between physical and digital space. 
Students are expected to develop a plan 
for a new product or service. 

214 • MANAGEMENT OF TECHNOLOGY EXECUTIVE PROGRAM 

MG 796 Modern Financial Institutions 
and their Competitive Environment 

2;1,:0:0:3 

This unique course intersects technologi
cal innovation and management with 
regard to the financial services industry. 
The course focuses on the management 
of modem financial enterprises, innova
tion and technology management in 
these organizations, and the risk-return 
tradeoff from a financial-institution per
spective. The course deals with both the 
theory and practice of financial institu
tions by analyzing the regulatory, tech
nological and competitive factors that 
define the dynamics of this rapidly 
changing industry. Knowledge in this 
course is developed primarily through a 
mixture of textbook reading assignments 
and discussions of concepts in real busi
ness contexts through case studies. The 
objective of the course is to provide 
technology managers with a firm knowl
edge of the normative consequences on 
financial management decision-making 
to create shareholder value. 

Mg 797 Financing For Value Creation 
(Venture Capital, IPOs) 
(half-semester course) I IS 0:0: I;;, 

This course explains how the venture 
capital and private equity industry works 
and the conditions that determine the 
specific forms of this type of financing. 
The course focuses on the "private equi
ty cycle" by considering how private 
equity funds are raised and structured, 
and how venture capitalists earn a return 
on their investments. The case studies 
explore how investments are evaluated, 
structured, and overseen, and how ven
ture capital and private equity organiza
tions interface with pension funds, 
investment managers, entrepreneurs, 
investment bankers and distribution 
managers. While this course is primarily 
geared to managers of firms currently or 
prospectively financed by venture capi
talists or other private equity investors, it 
also shows how critical aspects of pri
vate equity investing can be transferred 
to the management of corporate venture 
capital projects in established organiza
tions. The course will be based primarily 
on case studies, with presentations by 
guest speakers from the private equity 
investment industry. 



MG 798 Managing Technological 
Innovation and Emerging 
Technologies in Financial Services 

21J,:0:0:3 

This course is designed to introduce the 
emerging information technologies and 
their applications in financial services 
industries to current and future man
agers. The course covers three major 
financial services industries: banking, 
investment and insurance. Knowledge 
development is primarily done through 
nurturing deeper understanding of con
cepts and analyzing in real business con
text through case studies. The emphasis 
of the course is to provide adequate tech
nical knowledge and discuss in-depth the 
related managerial issues. 

MG 799 Modern Financial Products 
(half-semester course) JIJ,O:O: Jlj, 

This is an intensive half-semester course 
that examines critical management 
issues of the technology domain that 
characterizes modern financial products 
used for investment, hedging or trading 
purposes. The description and use of 
these instruments were introduced in 
MG 796 and MG 693 provides the nec
essary background discussion of infor
mation technologies and systems. The 
principal focus of this course is on man
aging the technological challenges in the 
valuation and risk management of these 
data-intensive modern financial prod
ucts. Prerequisite: MG 796 and MG 693 

MG 820 Project Assessment and 
Management for Technology 
Managers 2'/,:0:0:3 

Managing technology-based projects 
ranging from individual research and 
development to large-scale and complex 
technological systems. Feasibility and 
risk analysis. Project selection and port
folio optimization. Alternative financing 
methods. Functional and administrative 
structures, coordination and scheduling 
of activities, personnel planning, negoti
ations, contracts and computer-based 
techniques. Cost estimation, capital bud
geting, cost controls and effective matrix 
management. Actual case studies are 
used in this course as are relevant and 
modern project management software 
applications. 

MG 865 Managing the Innovative 
Process 2'/,:0:0:3 

Managing research, development and 
engineering; technical and support pro
fessionals; and technology transitions. 
Deals with the changing nature of mod
ern innovation as it encompasses both 
physical and digital domains. Staffing, 
organizing, budgeting, planning, control
ling and evaluating R&D projects. 
Integrating R&D management with 
other business functions, such as corpo
rate strategy, new product development, 
marketing, production and finance. 
Project selection and balancing the port
folio. Technology forecasting and appli
cations assessment. Communication of 
technical information within the corpora
tion; corporate acquisition of technical 
knowledge. Among the questions this 
course is designed to help students 
answer are: 

• What is different about managing in a 
technology-driven firm? 

• What preparation should a general 
manager in a technology-driven com
pany possess, in terms of technical 
expertise and managerial experience? 

• When are innovation strategies first 
formulated and then implemented, and 
how do they emerge? 

• What are the characteristic responses 
of organizations to innovation? 

• Does innovation change fundamental
ly in an electronic business setting? 

• How does a new business develop or 
acquire follow-on products? 

• What are the characteristics of firms 
that innovate successfully in a compet
itive environment? 
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MG 867 Technology Strategy 
2/,:0:0:3 

Technology as a strategic variable. 
Entrepreneurial high-tech strategies: 
from start-up companies to large corpo
rations. Introducing new technologies: 
timing and choice. Strategic alliances. 
The changing role of industrial R&D in 
technology strategy. The emerging 
"new" technology strategy for electronic 
commerce and the Internet. Technology 
strategy for global markets, including 
Europe, the Pacific Rim, Israel, India 
and others. Several guest speakers par
ticipate. 

MG 950 MOT Capstone Project 
Course 
(half-semester course) JIJ,:O:O: //, 

This course provides a capstone, integra
tive and state-of-the art intellectual expe
rience for participants at the conclusion 
of the program. The whole class focuses 
on a selected major subject that is of 
broad and compelling managerial con
cern and that is related in important ways 
to the innovation, technology-intensive 
and/or information business arenas. The 
class will initially be divided into small 
groups to tackle various aspects of the 
overall subject. Also, individual partici
pants are expected to submit their own 
analysis of a specific issue or firm asso
ciated with the general subject. 
Participants are encouraged to employ 
relevant concepts and insights which 
they have acquired during the course of 
the entire program. 
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ORGANIZATIONAL BEHAVIOR PROGRAM 

Academic Director: Harold G. Kaufman 

THE MASTER OF SCIENCE 
IN ORGANIZATIONAL 
BEHAVIOR 

This leading-edge graduate program pro
vides professionals and managers with 
the latest knowledge and techniques for 
addressing critical human issues in 
rapidly changing organizations to 
achieve high quality and productivity. 
The course of study is designed for stu
dents with a wide variety of experience 
and needs. These range from human 
resource practitioners who need to 
update and broaden their qualifications 
to those with diverse backgrounds who 
wish to acquire the expertise to enter a 
field related to one of the following con
centrations: 

• Human Resource Management 
• Management of Change 
• Training and Development 

Some of the unique aspects of the pro
gram focus on topics that address rapidly 
changing organizational environments, 
such as: 

• Managing the impact of changing 
technology on people and organiza
tions. 

• Motivating knowledge workers in pro
fessional and technical positions to 
stay up-to-date with developments in 
their fields. 

• Conflict resolution in turbulent and 
uncertain environments. 

• Designing new organizational struc
tures that are more responsive to rapid 
change. 

• Career management in restructuring 
companies. 

• Training and development innovations 
to cope with changing job require
ments. 

• Utilizing job and workplace design to 
improve motivation and performance. 

• Addressing human resource issues in 
organizations affected by globaliztion. 
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Because most Polytechnic students are 
working professionals, many with man
agerial responsibilities, class schedules 
are offered in the evenings after normal 
office hours. Seminar-style classes, 
emphasizing participation and discussion, 
enable organizational behavior students 
to receive individual attention and to 
work closely with faculty as well as 
classmates, often in teams. 

An active, award-winning student 
chapter of the Society for Human 
Resource Management (SHRM) pro
vides extra curricular opportunities for 
professional seminars, workshops and 
networking to enhance individual career 
development. With the unique knowl
edge and skills acquired from the 
Organizational Behavior Program, grad
uates have been able to pursue success
ful careers in prestigious firms ranging 
from high-tech to financial institutions as 
well as in the public sector or as private 
consultants. 

ADMISSION AND DEGREE 
REQUIREMENTS 
Criteria for admission include a bache
lor's degree with at least a B average 
from an accredited college or university 
and demonstrated evidence of motiva
tion, maturity and the ability to benefit 
from and contribute to professional grad
uate studies. An applicant who does not 
meet all the criteria may be admitted as a 
nondegree student with the opportunity 
subsequently to become a degree candi
date. Satisfactory scores on the Graduate 
Management Admission Test (GMA T) 
or an acceptable equivalent test such as 
the Graduate Record Examin-ation 
(GRE) may be used as support for 
admission to degree studies. 

Students who have not completed an 
undergraduate course in statistics will be 
required to enroll in MG 505, Probability 
and Managerial Statistics. This course is 
in addition to the degree requirements of 
12 courses or 36 units, which must be 
completed with an average of B or bet
ter. A maximum of 9 units of transfer 
credits may be granted for graduate 
courses taken elsewhere, as evaluated by 
the academic director. 

For the most current information, 
please visit the departments Website at: 
http://www.ite.poly.edu/mg. 

CERTIFICATE PROGRAMS 
IN ORGANIZATIONAL 
BEHAVIOR 

The Organizational Behavior Program 
offers state-or-the-art graduate certificate 
programs designed primarily for profes
sionals and managers with work experi
ence. Individualized programs make it 
highly appropriate for specialists as well 
as generalists to improve and update 
their knowledge and skills in critical 
areas ranging from the redesign of jobs 
and organizations to human resource 
information systems. In consultation 
with the academic director, students may 
design a custom-made certificate pro
gram with appropriate courses to meet 
their professional development needs. 

Applicants for certificate programs 
must hold a bachelor's degree. A certifi
cate program requires five courses which 
are selected according to individual 
needs. Upon completion of a sequence 
with an average grade of B or better, stu
dents are issued a certificate. 

Those who choose to apply for a 
Master's of Science in organizational 
behavior are able, upon admission, to 
apply all courses taken for a certificate 
toward fulfillment of the graduate 
degree requirements. Additional infor
mation may be obtained from the acade
mic director of the Organizational 
Behavior Program. 

THE CURRICULUM 

1. Core Courses 

An organizational behavior foundation 
consists of three core courses upon 
which the student can build a specializa
tion within the degree program. Core 
courses provide an introduction to the 
theory, research and practice basic to the 
field of organizational behavior. 
Students who have previously completed 
courses in any of these areas may be 



excused from taking them by presenting 
proof of competence and receiving 
waivers from the academic director. 
Other courses must be substituted with 
permission of the academic director. The 
core courses should be taken as early in 
the program as possible. 

The Required Core Courses: 
MG601 
MG631 

MG633 

Organizational Behavior 
Organization Theon· and 
Design 
Research Methods 

2. Areas of Concentration. 

Students must choose an area of concen
tration consisting of six courses. This 
may be one of three concentrations listed 
below or, with the academic director's 
approval, may consist of a series of six 
courses designed to meet students' spe
cial needs. 

Courses in each of the three areas of 
concentration are shown below: 

Human Resource Management 

The concentration in Human Resource 
Management prepares professionals to 
deal with the critical human issues 
involved in staffing, evaluating and 
rewarding employees in an era of rapid
ly changing work environments. 

Required: 
MG612 
MG617 

MG622 

Human Resource Management 
Performance Measurement and 
Reward Svstems 
Staffing Organizations 

Select three: 
MG611 
MG613 
MG614 
MG625 

MG626 

MG 865 

Career Management 
Labor Relations 
Conflict Management 
Seminar in Organization and Career 
Change 
Human Resource Information 
Systems 
Managing Technological Change 
and Innovation 

Management of Change 

The concentration in Management of 
Change provides human resource profes
sionals with the latest tools and tech
niques necessary to guide organizations 
and their employees through periods of 
rapid, potentially disruptive change, 
especially transitions created by chang
ing technologies. 

Required: 
MG616 
MG624 

MG625 

or 
MGR65 

Job and Workplace Design 
Organization Development 

Seminar in Organization and Career 
Change 

Managing Technological Change 
and lmwmtion 

Select three: 
MG611 
MG612 
MG614 
MG623 
MG 625 

MG635 

Career Management 
Human Resource Management 
Conflict Management 
Truining in Organizations 
Seminar in Organization and Career 
Change 
Managing/{1r Qualitv 

Training and Development 

The concentration in Training and 
Development prepares human resource 
professionals to design, administer and 
evaluate complex training and develop
ment programs, particularly in organiza
tions affected by the introduction of new 
technology. 

Required: 
MG611 
MG623 
MG 624 

Career Management 
Training in Orxanizutions 
Organization Development 

Select three: 
MG612 
MG614 
MG616 
MG625 

MG635 
MG 865 

Human Resource Management 
Conflict Management 
Job and Workplace Design 
St'minar in Organization and Career 
Change 
Managing for Qua/it\' 
Managing Technological Change 
and Innovation 

3. Free Electives. 

Two appropriate graduate courses may 
be chosen from any program at 
Polytechnic with the academic director's 
consent. 

4. Research Project 

Applied Research Methods (MG 634). 
All students are required to submit an 
independent research project. In special 
cases, MG 997, Thesis for Degree of 
Master of Science, may be substituted 
for students who wish to produce a 
major research study in a specialty. 
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BS~SACCELERATED 
HONORS PROGRAM 

The Department of Humanities and 
Social Sciences and the Department of 
Management offer an honors program 
for exceptional first year or advanced 
undergraduate students. Through this 
program a student can earn a Bachelor of 
Science degree in social sciences (with a 
concentration in behavioral sciences) 
and a Master of Science degree in orga
nizational behavior in four to five years. 
For further information please refer to 
the description in the catalog section of 
the Department of Humanities and 
Social Sciences. 

GRADUATE AND 
UNDERGRADUATE 
COURSES 

For course descriptions, please refer to 
the Master of Science in Management 
Program section of this catalog. 
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TELECOMMUNICATIONS AND INFORMATION 
MANAGEMENT EXECUTIVE PROGRAM 

Academic Co-Directors: Mel Horwitch 
andNinaZiv 

The Department of Management of 
Polytechnic University, supported by the 
Department of Computer and 
Information Science and other relevant 
departments, offers a Master of Science 
degree program in Telecommunications 
and Information Management (TIM). 

TIM deals with managing in a drasti
cally transformed, challenging and criti
cal business environment. This setting 
includes: 
• Knowledgeable and demanding IT 

customers 

• Emergence of electronic business, 
electronic commerce and the Internet 

• A reconfigured telecommunications 
industry 

• Deregulation/reregulation/privatiza
tion 

• New information-based markets and 
businesses 

• New organizational forms and man
agement 

• New and revitalized established com
petitors 

• Speed, feedback and co-creation with 
customers, suppliers and other part
ners as key elements in new business 
models 

• IT providers/integrators/users as inno
vators 

• Continuous development and intro
duction of information technology 
thereby adding value to markets and 
firms 

This program began in 1984 and has 
been maintained at the state-of-the-art. 
TIM serves a wide variety of executives 
faced with new challenges and opportu
nities in the rapidly developing areas of 
networking telecommunications and net
working information management. The 
Master of Science in Telecommunica
tions and Information Management is a 
rigorous two-year, four-semester state
of-the-art program. 

The TIM Program provides the most 
advanced and sophisticated learning 
experience dealing with the critical inter
face that integrates networking telecom
munications, information technologies, 
the Internet and management. 

The perspective of TIM is high-level 
yet grounded. The orientation of TIM is 
pragmatic and managerial (not simply 
technical). TIM is geared for the grow
ing set of professionals who must use 
information and networking technology 
and the Internet in carrying out critical 
tasks and in developing and delivering 
value within their organizations and 
for customers. The TIM Program has 
several key characteristics, including the 
following: 

• Explores how networking, telecom
munications, information technology, 
electronic business and the Internet 
can transform enterprises 

• Examines how networking, telecom
munications, information technology, 
electronic business and the Internet 
create and change markets 

• Uncovers and helps build new effec
tive business models that take advan
tage of networking, telecommunica
tions, information technology, elec
tronic business and the Internet 

Courses in TIM are managerial, techno
logical or integrative (blending manage
ment and information technology). The 
entire curriculum is 36 credits. 

TIM is an executive program. As 
such, TIM has the following important 
general features: 

• close interaction and teamwork 

• a professional, modern and informal 
learning environment 

• participants viewed as real partners in 
the learning process (in class and in 
the joint generation of intellectual 
capital as presentations, reports or 
cases-in paper and digital formats) 
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• a curriculum that is continually up
dated 

• close collaboration with respected 
partners in industry and the relevant 
scholarly community 

• full courses and new half-semester 
courses to make the most of the limit
ed time available 

• carefully selected elective courses to 
maintain flexibility in meeting 
diverse professional needs 

• blend of live class experience with use 
of modem, Web-based technology 

• effective remote-collaboration learn
ing and teamwork that are also 
enabled by technology 

• learning materials which are often in 
digital Web-based format to take 
advantage of new Internet based 
technologies and methods 

the incorporation of technology is 
undertaken with ease of use and 
access as key watchwords 

The TIM Executive Program meets 
every other week for two full days, 
Friday and Saturday or Thursday and 
Saturday at the New York Information 
Technology Center, 55 Broad Street, in 
Manhattan. 

An all-inclusive fee covers tuition and 
fees, textbooks and other educational 
material, special tutorials and lectures 
and meals on class days. For the most 
current information, please visit the pro
gram's Website at http://www.mot
tim.poly.edu 



ADMISSIONS INFORMATION 
Admission to the TIM Program is based 
on an in-depth evaluation of a candi
date's academic record, work experience 
and overall intellectual and professional 
qualifications and potential. 

Applicants must demonstrate strong 
commitment, an ability to benefit profes
sionally from our rigorous two-year 
executive programs and significant 
promise of future career advancement. 
Because of the heavy demands of these 
programs, it is important that employers 
also explicitly support such professional 
education. 

In general, GRE and GMAT tests are 
not required for applying to the MOT or 
TIM Programs. But the TIM Executive 
Master's Management Degree Programs 
office may ask an applicant to submit 
scores later in the admissions process. 

How to apply 

I. Please mail your completed applica
tion and application fee to: 

Administrative Director, MOT-TIM 
Polytechnic University 
55 Broad Street, Suite 13B 
New York, NY I 0004 

or please complete the electronic appli
cation on our Website: 
http://www.mot-tim.poly.edu. 

2. Please also arrange to have transcripts 
for previous college and university work 
sent directly by the academic institution 
to the MOT-TIM Master's Degree 
Program Administrative Director at the 
above address. 

3. Please arrange for two letters of rec
ommendation to be sent to the Executive 
Master's Degree Program Director. 
These letters are generally from a super
visor or high-level colleague familiar 
with your professional work. 

4. The final step to admission is a person
al interview with one of the program co
directors to discuss career objectives and 
to make sure your aims fit the goals of 
the program to which you have applied. 

For further information please contact us: 
Tel: 212/547-7030 ext. 207 
Fax: 212/547-7029 
E-mail: mot-tim@poly.edu 
Web: http://www.mot-tim.poly.edu 

TELECO~CATIONS 
AND INFORMATION 
MANAGEMENT 

The courses that constitute this program 
curriculum are: 
FIRST ACADEMIC YEAR 
Initiation and TIM Technology Immersion (no 
credit weekend, may be waived) 

First Semester 
MG 609 Managerial Accounting and Finance 

for Information Businesses 
MG 690 Management Processes and Decision 

MakingjiJr Information Businesses 
MG 790 Foundations of Telecommunications 

and Networking Technologies 

Second Semester 
MG 693 Information Technologies, Svstems and 

Management in Organizatio~s 
MG 695 Economics For Business Decisions* 
MG 780 Marketing in Information-Intensive 

Sectors* 
MG 791 Principles of Modem Networking 

SECOND ACADEMIC YEAR 

Third Semester 
MG 792 Modem Network Environment 

Management 
MG 793 G/ohal Environment of the Networking, 

Telecommunications and Information 
Industries* 

MG 820 Project Assessment and Management 
For Technology Managers 

MG Elective Course I** (select one ji'Oin 
the list he/ow) 

Fourth Semester 
MG 781 

MG782 
MG783 
MG960 
MG 

Selected Topics in Networking and 
lnjimnation Technologies 
Competitive Information Strategv* 
New Frontiers in Electronic Business* 
TIM Capstone Project Course* 
Elective Course II** (select one from 
the list he/ow) 

Elective Course Portfolio 
MG 784 Negotiation in Technology-Intensive 

Sectors** 
MG 785 High-Technology Leadership** 
MG 786 High-Technology Entrepreneurship** 
MG 787 Intellectual Propertyfor Technology 

and Infonnation Managers** 
MG 788 Modem Supply Chain Management: 

Integration ThrouJ;h Technologv** 
MG 789 Special Elective Topics for MOT and 

TIM** 
MG 797 FinancingjiJr Value Creation (Venture 

Capital. IPOs)** 

Note: * (Y, semester course) 
** (Y, semester courses offered in 

third or fourth semesters) 

DEPARTMENT OF MANAGEMENT 

COURSE 
DESCRIPTIONS 

MG 609 Managerial Accounting and 
Finance 2'1-:0:0:3 

Principles and practices of the modern 
finance function including accounting 
and corporate finance, and their rele
vance for all information business man
agers. Strategic perspectives-balancing 
long-term development and short-term 
returns. Financing of ventures and inno
vative activities. Project selection, capi
tal budgeting and risk analysis. Special 
emphasis is placed on financial decision 
making in the information-business sec
tors and the financial assessment of 
increasingly important knowledge-inten
sive assets. 

MG 690 Management Processes and 
Decision Making for Information 
Businesses 2'1-:0:0:3 

Introduction to issues and concepts in 
organizational and administrative behav
ior with an emphasis on continually 
changing organizations in the informa
tion sectors. Management processes for 
flexible and innovative information busi
nesses. The evolution of technology
intensive industries and information
business organizations, including struc
tures for electronic businesses. The role 
of information technology in the growth 
of the modern firm. Human resource 
management and organization develop
ment in information-intensive firms. 

MG 693 Information Technologies, 
Systems and Management in 
Organizations 2'1-:0:0:3 

This course is designed for managers 
who need to understand the role and 
potential contribution of information 
technology (IT) within organizations. 
The focus of the course is on information 
technology and its business applications. 
The course concentrates on the current 
state of IT in organizations, challenges 
and strategic use of IT, IT infrastructure 
and architecture, the technical founda
tion of IT, building and implementing 
organization information systems, 
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emerging issues in IT such as intelligent 
systems, business process re-engineer
ing, knowledge management and group 
support systems. The format of the 
course is interactive with concept pre
sentation followed by open discussion 
on real-world applications of IT and 
business cases. 

MG 695 Economics For Business 
Decisions 
(half-semester course) 11,:0:0: I;,? 

Foundations of economic thinking for 
information business managers. Analysis 
of supply and demand. Competitive 
implications of market structure-per
fect competition, monopoly, monopolis
tic competition and oligopoly. 

MG 780 Marketing in Information
Intensive Sectors 
(half-semester course) 11,:0:0: ];,? 

Emphasizes the imperative to be cus
tomer-focused in the information sectors. 
Market definition and redefinition due to 
technological change. Analysis of cus
tomer decisions. Strategic choices of 
markets and products. Positioning for 
competitive success. Product pricing, dis
tribution and communications decisions. 
New product development. Market sys
tem dynamics and the value chain. 

MG 781 Selected 
Networking and 
Technologies 

Topics in 
Information 

2;,?:0:0:3 

This course comprises an in-depth explo
ration of selected modern networking 
and information technologies. The spe
cific topics studied will vary from year 
to year. Examples are mobile communi
cations, IP telephony, enterprise data 
systems, etc. The course builds on previ
ous TIM courses. The course provides a 
solid technology grounding in a learning 
context which also emphasizes how 
these selected technologies affect mar
kets, industries, providers, integrators 
and user's. The technical content of this 
course is supplemented with actual case 
examples and relevant guest speakers. 

MG 782 Competitive Information 
Strategy 
(half-semester course) ]1,:0:0: 1/, 

This course deals with applied competi
tive strategy and draws upon recent expe
riences associated with the impact of 
information technology upon diverse 
industries, ranging from securities trading 
to consumer-packaged goods retailing. 
Students completing this course will have 
mastered a basic understanding of the 
competitive implications of information 
technology and the strategies for using 
information technology in business. This 
competence in analysis is arrived at 
through understanding how availability 
of information (through technology or 
otherwise) affects the basic strategic 
options available and how firms and 
industries are likely to be affected. In 
addition, students will be introduced to 
the often poorly structured process of 
evaluating potential systems innovations. 
They will then be able to participate in 
strategic planning and systems planning 
from a managerial point of view. 

MG 783 New Frontiers in Electronic 
Business 
(half-semester course) 11,:0:0:1/, 

The basic objective of this course is to 
investigate the management implications 
of electronic business. Topics include: 

• accelerated new product development 

• impact of technology on the value 
chain, the changing role of intermed
aries 

• electronic commerce business models 
and strategies for competitive survival 
and dominance 

• business applications involving collab
orative communication, computation 
and teamwork 

The course material is designed to be 
dynamic and Internet-based, reflecting 
the nature of change in electronic com
merce and the IT industry and the poten
tial implications of electronic business 
for managers. Students will also work on 
a project that requires following devel
opments in the business and IT press, 
interviewing managers and product 
developers and simultaneously testing 
and discussing current developments in 
the e-commerce market-space. Classes 
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are conducted using the case method and 
a high level of class interaction is 
expected. 

MG 784 Negotiation in Technology
Intensive Sectors 
(half-semester course) ]1,:0:0: 1;,? 

Negotiation is the art and science of cre
ating good agreements. This course cov
ers the science of negotiation by dis
cussing and applying theories of negotia
tion. The art of negotiation is learned 
through practice; students in this class 
develop the art of negotiation by negoti
ating with each other in realistic cases. A 
wide variety of negotiation applications 
is covered in this class, including one
time and repeated negotiation, single and 
multi-issue negotiations, and two-party 
and multi-party bargaining. Special 
emphasis is placed on negotiations in 
technology-intensive environments. This 
class is taught using the case method. 
Many of the examples used in this 
course will be cases that the students 
actually negotiate with each other. 
Students' grades will be based on their 
performance in these negotiations and on 
their class participation. 

MG 785 High-Technology Leadership 
(half-semester course) 11,:0:0:1;,? 

Focuses on the essential role of multifac
eted leadership in diverse high-technolo
gy management settings. Discusses 
different forms of modem high-technol
ogy leadership; e.g., the general manage
ment leader, the project leader, the 
technology leader, the visionary leader 
and the operational team leader. Case 
studies and actual examples of high
technology leadership are emphasized. 

MG 786 High-Technology 
Entrepreneurship 
(half-semester course) ]1,:0:0: 1;,? 

Focuses on entrepreneurship as a critical 
engine for wealth creation in the high
technology, innovation-intensive econo
my. Deals with such key issues as: 

• assessing attractiveness of opportuni
ties 

• launching a new venture 

• obtaining the necessary financial, 
human and technology resources 



o managing the transition from a small 
entrepreneurial firm to a large, sustain
able professionally managed but still 
entrepreneurial corporation 

o being an entrepreneur and promoting 
entrepreneurship in a large corporation 

MG 787 Intellectual Property for 
Technology and Information 
Managers 
(half-semester course) I ';;:0:0: 1;!, 

This course focuses on the role of intel
lectual property (e.g., patents, trade 
secrets, copyrights, trademarks) as a 
major element in modem technology and 
information strategy. Relevant concepts 
and case studies are used, with examples 
representing both classical and digital 
innovations. 

MG 788 Modern Supply Chain 
Management: Integration Through 
Technology 
(half-semester course) 1 ';;:0:0: I;!, 

This course provides an introduction to 
the role of information technology in 
supply chain management. It builds on 
some of the concepts covered by the MG 
783, New Frontiers in Electronic 
Business. Both qualitative and quantita
tive aspects of supply chain management 
are covered. Articles pertaining to lead
ing-edge research and management 
thought are discussed and analyzed by 
students. The underlying objective is to 
prepare participants to develop skills that 
are useful in analyzing technology, mar
keting, logistics, operations and broader 
channel-management issues. Classes are 
conducted using the case method, and a 
high level of class interaction is expect
ed. 

MG 789 Special Elective Topics for 
MOT and TIM 
(half-semester course) I ';;:0:0: I 15 

Covers selected key emerging trends and 
issues in the MOT and TIM domains. 
Discussion with industry leaders and 
specialists from business, government 
and academia. Topical treatment of tech
nologies, markets, business practices, 
government regulations and the relation
ships among them. 

MG 790 Foundations of 
Telecommunications and Networking 
Technologies 2;1,:0:0:3 

This course introduces basic concepts of 
telecommunications and networking 
technologies. It examines on a macro
level how data communications and net
working have become integral, vital 
parts of an organization. It discusses 
business information requirements and 
applications of data communications and 
networking, such as e-mail, Groupware, 
document sharing and the Internet and 
World Wide Web. It reviews the follow
ing technical concepts and discusses 
their managerial implications: compo
nents of network architecture; data com
munications hardware; data transmission 
concepts; data communications models, 
such as OSI, TCP/IP and IPX/SPX; 
detailed study of data link layer and net
work layer; components of Local Area 
Networks (LANs); and types of LANs. It 
further reviews the importance of net
working standards and standards-making 
organizations. 

MG 791 Principles of Modern 
Networking 215:0:0:3 

This course focuses on advanced con
cepts and issues in enterprise network
ing. It reviews technical concepts and 
managerial implications of: client/server 
architecture; components of Wide Area 
Networks (WANs); dedicated and 
switched circuit services. such as T -I 
lines, ISDN, SMDS and DSL; high 
speed/ broadband/backbone networks; 
network components, such as hubs, 
bridges, switches, routers, brouters and 
gateways; fiber distributed data interface 
(FDDI); intemetworking; IP addressing 
and routing; wireless/ mobile networks; 
electronic data interchange (EDI); multi
media networking. It focuses on high
level managerial issues, such as network 
design and implementation, network 
management tools, WAN performance 
and fault management, cost manage
ment, network security and regulatory 
issues. It also introduces other aspects of 
the networking environment, including 
software and appliances. 
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MG 792 Modern Network 
Environment Management 215:0:0:3 

This course explores emerging issues 
and trends in modern enterprise network
ing. It examines implications of such 
developments in the business environ
ment and infrastructural needs of organi
zations and clusters of organizations. It 
reviews ramifications of the TCPIIP rev
olution leading to commercialization of 
the Internet/World Wide Web. The 
course discusses the network infrastruc
ture required to implement Intranets/ 
Extranets, electronic commerce and 
interorganizational business communica
tion and collaboration generally. It eval
uates electronic business and emerging 
technologies (such as data warehouses, 
electronic payment systems, corporate 
digital libraries, multicasting, firewalls 
and digital signatures). The course also 
deals with the implications of internet
working, such as digital cities, smart 
buildings, distance learning, telecom
muting and teleconferencing and appli
ances that are merging. 

MG 793 Global Environment of the 
Networking, Telecommunications and 
Information Industries 
(half-semester course) I ';;:0:0: I 15 

Major players and the impacts of the 
changing environment. Analysis of 
issues and opportunities arising from 
technological advances, market respons
es, privatization of state enterprises, lib
eralization of markets and global 
alliances. National and global informa
tion infrastructure. De-regulation, in-reg
ulation, privatization, competition and 
innovation. 
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Mg 797 Financing For Value Creation 
(Venture Capital, IPOs) 
(half-semester course) I '4:0:0: I 15 

This course explains how the venture 
capital and private equity industry works 
and the conditions which determine the 
specific forms of this type of financing. 
The course focuses on the "private equi
ty cycle" by considering how private 
equity funds are raised and structured, 
and how venture capitalists earn a return 
on their investments. The case studies 
explore how investments are evaluated, 
structured, and overseen, and how ven
ture capital and private equity organiza
tions interface with pension funds, 
investment managers, entrepreneurs, 
investment bankers, and distribution 
managers. While this course is primarily 
geared to managers of firms presently or 
prospectively financed by venture capi
talists or other private equity investors, it 
also shows how critical aspects of pri
vate equity investing can be transferred 
to the management of corporate venture 
capital projects in established organiza
tions. The course will be based primarily 
on case studies, with presentations by 
guest speakers from the private equity 
investment industry. 

MG 820 Project Assessment and 
Management For Technology 
Managers 215:0:0:3 

Managing technology-based projects 
ranging from individual research and 
development to large-scale and complex 
technological systems. Feasibility and 
risk analysis. Project selection and port
folio optimization. Alternative financing 
methods. Functional and administrative 
structures, coordination and scheduling 
of activities, personnel planning, negoti
ations, contracts and computer-based 
techniques. Cost estimation, capital bud
geting, cost controls and effective matrix 
management. Actual case studies are 
used in this course as are relevant and 
modern project management software 
applications. 
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MG 960 TIM Capstone Project 
Course 
(half-semester course) I '4:0:0: I 15 

This course provides a capstone, integra
tive and state-of-the art intellectual expe
rience for participants at the conclusion 
of the Program. The whole class focuses 
on a selected major subject that is of 
broad and compelling managerial con
cern and that is related in important ways 
to the innovation, technology-intensive 
and/or information business arenas. The 
class will initially be divided into small 
groups to tackle various aspects of the 
overall subject. Also, individual partici
pants are expected to submit their own 
analysis of a specific issue or firm asso
ciated with the general subject. 
Participants are encouraged to employ 
relevant concepts and insights that they 
have acquired during the course of the 
entire program. 



DEPARTMENT OF MATHEMATICS 

DEPARTMENT OF MATHEMATICS 

Head: Erwin Lutwak 

The Department of Mathematics has the 
mission of developing innovative cur
ricula and research that bridge mathe
matics with various engineering disci
plines. Current active areas of research 
include differential geometry, partial 
differential equations, mathematical 
finance, mathematical physics and 
sports science. Additionally, the depart
ment offers a complete spectrum of 
courses in abstract and applied mathe
matics, granting bachelor's, master's 
and doctoral degrees in mathematics. 

Additional information can be 
obtained by visiting the departmental 
office in room 305 in Rogers Hall, 
by calling 718/260-3850 or by 
sending an e-mail message to 
chair@magnus.poly.edu. 

II 
FACULTY 

II 
PROFESSORS 

Keith Ball, Professor of Mathematics 
PhD, Cambridge University 
Functional analysis, combinatorics, 
convexity 

Burton Lieberman, Professor of 
Mathematics 
PhD, New York University 
Differential equations, stochastic 
processes, statistics, sports science 

Erwin Lutwak, Professor of 
Mathematics and Department Head 
PhD, Polytechnic Institute of Brooklyn 
Convexity 

Edward Y. Miller, Professor of 
Mathematics 
PhD, Harvard University 
Topology 

Lesley Sibner, Professor of 
Mathematics 
PhD, New York University 
Partial differential equations, global 
analysis 

Deane Yang, Professor of Mathematics 
PhD, Harvard University 
Differential geometry, nonlinear partial 
differential equations, overdetermined 
svstems of partial differential equations 

Yisong Yang, Professor of 
Mathematics 
PhD, University of Massachusetts at 
Amherst 
Partial differential equations, mathe
matical physics 

Erich Zauderer, Professor of 
Mathematics 
PhD, New York University 
Nonlinear wm•e propagation, partial dif
ferential equations, dif.fi·action problems 

ASSOCIATE PROFESSORS 

Kathryn Kuiken, Associate Professor 
of Mathematics 
PhD, Polytechnic Institute of New York 
Complex analysis, group theory 

Joel Rogers, Associate Professor of 
Mathematics 
PhD, Massachusetts Institute of 
Technology 
Partial differential equations, fluid 
mechanics, numerical methods 

ASSISTANT PROFESSOR 

Gaoyong Zhang, Assistant Professor of 
Mathematics 
PhD, Temple University 
Geometric tomography, integral geome
try and geometric probability 

INDUSTRY FACULTY 

David V. Chudnovsky, Distinguished 
Industry Professor of Mathematics 
PhD, Institute of Mathematics, 
Ukrainian Academy of Science 
Theoretical mathematics: number theo
ry, partial differential equations, 
Hamilton systems. Mathematical 
physics: field theories, quantum systems. 
Computer science: computer algebra 
and complexity, large-scale numerical 
mathematics, parallel computing and 
digital signal processing 

Gregory V. Chudnovsky, 
Distinguished Industry Professor of 
Mathematics 
PhD, Institute of Mathematics, 
Ukrainian Academy of Science 
Number theory: analytic number theory, 
diophantine approximations and tran
scende theory. Mathematical physics: 
nonlinear equations, quantum and clas
sical fields. Computer science: computer 
algebra and complexity, large-scale 
numerical mathematics, parallel com
puting and digital signal processing 

INSTRUCTORS 

Jerome Epstein, Instructor of 
Mathematics 
PhD, New York University 
Mathematical physics 

Abdelhamid Kadik, Instructor of 
Mathematics 
MS, Polytechnic University 
Medical physics 

Alan Lash, Instructor of Mathematics 
BS, Polytechnic University 
Real analysis 

Maya Martcheva, Instructor of 
Mathematics 
PhD, Purdue University 
Mathematical biology 
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Chandni Shah, Lecturer of 
Mathematics and Director of Freshman 
Mathematics 
PhD, University of Texas at Austin 
Commutative rings 

Hanna Ulman, Instructor of 
Mathematics 
MA, Tel-Aviv University (Israel) 
Real analysis 

Vladimir Umanskiy, Instructor of 
Mathematics 
PhD, Azerbaijan Institute of 
Mathematics and Mechanics 
Partial differential evaluations 

Lindsey VanWagenen, Instructor of 
Mathematics 
PhD, Columbia University 
Applied physics 
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ADJUNCT FACULTY 

Carmen Vlad, Adjunct Professor 
PhD, Polytechnic University 

Walter Vohs, Adjunct Instructor 
MS, New York University 

EMERITUS FACULTY 

George Bachman 

Emeric Deutsch 

Aaron Fialkow 

Heinrich Guggenheimer 

Leon Herbach 

Harry Hochstadt 

Clifford W. Marshall 

Andrew J. Terzuoli 

Hermann Waldinger 

Georges Weill 
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MATHEMATICS PROGRAM 

The degree programs in mathematics are 
administered by the Department of 
Mathematics, which is located in room 
305 in Rogers Hall. More information 
can be obtained by calling 718/260-3850 
or by sending an e-mail message to 
chair@magnus.poly.edu. 

Mathematics is devoted to the solu
tion of problems by the use of symbolic 
language and formal logical operations. 
It serves as a foundation for other scien
tific disciplines and is an indispensable 
tool for engineering. Today, mathemati
cians find employment not only in 
schools and colleges but also in every 
branch of industry and government. 

A complete spectrum of mathematics 
courses is offered at Polytechnic, rang
ing from first-year courses to the doctor
al level, covering all branches of abstract 
and applied mathematics, and leading to 
bachelor's, master's and doctoral 
degrees. In addition, a sequence of elec
tive courses is available in theoretical 
and applied statistics which enables stu
dents to prepare themselves for careers 
in statistics or in a field utilizing statisti
cal theories and techniques. The gradu
ate curriculum is more specialized. 
Courses, thesis work and informal 
departmental activities are designed to 
familiarize students with mathematics in 
general while they become specialists in 
their particular areas of choice. 

UNDERGRADUATE 
PROGRAMS 

The undergraduate program in mathemat
ics provides both a background for 
advanced study or subsequent research in 
abstract or applied mathematics 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 statistics prepares students for 
careers in statistics or in fields utilizing 
statistical theories and techniques. 

For science and engineering majors, 
mathematics provides the theory and 
methods essential for comprehension of 

the mathematical aspects of their 
respective fields. 

With these objectives, the Department 
of Mathematics offers courses in abstract 
and applied mathematics and, for the 
mathematics major, specific programs 
leading to the degree of Bachelor of 
Science. 

Students wishing to pursue the bache
lor's degree in mathematics may elect to 
follow either of two courses of study. 
Students wishing to focus their studies 
within mathematics itself and in apply
ing mathematics to other fields may elect 
the program leading to the BS in mathe
matics. Students wishing to incorporate 
extensive physics into their mathemati
cal training may elect the program lead
ing to the BS in mathematics and 
physics. These two programs provide 
basic grounding in mathematical knowl
edge. Details of each follow. 

REQUIREMENTS FOR THE 
BACHELOR OF SCIENCE IN 
MATHEMATICS 

MA 106. 107, 108, 109, 153, 154, 
20 I, 202, 217. 223, 224, 260, 

Credits 

358.385,386 47 
CS 200: PH 107, 108. 109, 118, 

119:CM 101,102, Ill, 112 19 
HU 101, 110, 200: SS 104 12 

Minor Specialties* 18 
Humanities/Social Science electives I 5 
Free electives, with adviser approval 17 

128 

*Minor specialty: at least 9 credits 
beyond the required courses in a single 
area of study other than mathematics. 
The sequence must be well integrated 
and consistent, thereby enabling the stu
dent to gain knowledge in an area other 
than mathematics. The faculty adviser of 
the department of interest should be con
sulted. This requirement may be satisfied 
by either two minor specialties or one 18 
credit specialty. This work must be in 
addition to courses taken under other 
categories of the programs, e.g., required 
courses in physics do not count toward a 
minor in physics. 

The following are possible minor 
concentrations: 

• Chemical Engineering 
• Chemistry 
• Computer Engineering 
• Computer Science 
• Economics 
• Electrical Engineering 
• Environmental Science 
• Management 
• Mechanical Engineering 
• Physics 
• Psychology 
• Statistics 
• Technical Writing 
• Transportation 

Advanced Placement - Advanced 
placement credits may be given for the 
first year of calculus. Students receiving 
grades of 4 or 5 in Calculus BC on 
advanced placement examinations in cal
culus. conducted by the College 
Entrance Examination Board may be 
granted a maximum of 8 credits to be 
applied toward the 128-credit require
ment for bachelor's degrees in mathe
matics. 

DUAL MAJOR IN 
MATHEMATICS AND 
PHYSICS 
A dual major BS in mathematics and 
physics is offered at the Polytechnic 
according to the general rules described 
in the section "Degree Requirements." 
Specific course requirements for this 
128-credit degree must be approved by 
advisers from both the mathematics and 
physics programs. 

The purpose of the dual major is to 
offer students the opportunity to gain 
competence in two different and sub
stantial fields of science to such an 
extent that, upon earning a bachelor's 
degree, they are able to qualify for 
industrial positions in two distinct areas 
or to go on to graduate studies in either 
of the two subjects. 
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Typical Course of Study for the Bachelor of Science 
in Mathematics 

FRESHMAN YEAR 

Fall Semester Hours/Week 
Course No. Subject Oass Lab Rec. Cr. 
MA 106 Calculus II 3 0 I 4 
cs 200 Intro. to Prog. 3 0 I 3 
CM 101 Gen. Chern. I 3 0 0 2 
CM Ill Gen. Chern. Lab. I 0 1.5 0 0.5 
HU 101 Writing & the 

Humanities II 3 0 0 3 
Free Elective 3 

SL 101 Freshman Sem. 0 0 
16 

SOPHOMORE YEAR 

Fall Semester 
MA 108 Diff. Eqs. & Num. Meth. 3 0 0 3 
PH 108 Elec., Magn. & Fluids 3 () I 3 
PH 118 Lab for PH I 08 0 1.5 0 1.5 
MA !53 Lin.Alg. 3 0 0 3 
ss 104 Contemp. World Hi st. 3 () 0 3 

Minor Seec. 3 
15.5 

JUNIOR YEAR 

Fall Semester 
MA 201 App. Anal. I 3 0 0 3 
MA 223 Intro. to Prob. 3 0 0 3 
MA 358 Numerical Anal. 3 0 0 3 
HS Hum/SS Elect.2 3 

Minor Spec. 3 
Free Elect. 3 

18 

SENIOR YEAR 

Fall Semester 
MA 217 Comp. Var. 3 0 0 3 
MA 385 Guided Reading 3 0 0 3 
HS Hum/SS Elect.' 3 

Minor Spec. 3 
Free Elect. 5 

17 

'consult the "University Degree Requirements" section of the catalog for 
variations in the mathematics and humanities sequences which may be 
required based upon placement examination performance. 
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Spring Semester Hours/Week 
Course No. Subject Cia% Lab Rec. Cr. 
MA !07 Calculus II' 3 0 I 4 
PH !07 Mechanics 3 0 I 3 
CM 102 Gen. Chern. II 3 0 0 2.5 
CM 112 Gen. Chern. Lab. II 0 1.5 0 .5 
HU 200 Writing & the 

Humanities II' 3 0 0 3 
Free elective 3 

16 

Spring Semester 
MA 109 Multidimensional Calc. 3 0 () 3 
HU 110 Prof. Report Writing 3 () 0 3 
MA !54 Elem. Abs. Alg. 3 0 () 3 
PH 109 Waves, Optics, & Thermo. 3 0 3 
PH 119 Lab for PH 109 () 1.5 () 0.5 

Minor Seec. 3 
15.5 

Spring Semester 
MA 202 App. Anal. II 3 0 0 3 
MA 224 Intro. to Math. Stat. 3 0 () 3 
MA 260 Vect. Anal. & PDE 3 0 0 3 
HS Hum/SS Elect.' 3 

MinorS2ec. 3 
15 

Spring Semester 
MA 386 Guided Reading 3 0 0 3 
HS Hum/SS Elect.' 6 

Minor Spec. 3 
Free Elect. 3 

15 

Total credits required for graduation: 128 

'HU/SS electives must meet the concentration requirements described in the 
section of this catalog entitled "University Degree Requirements," subsec
tion "Humanities and Social Science Electives for Engineering and 
Computer Science Majors." 

Electives 
Elective courses are chosen in consultation with the undergraduate adviser. 



MINOR IN MATHEMATICS 
A student may obtain a minor in mathe
matics by taking 15 mathematics course 
credits, 12 of which are in addition to the 
major department's requirement in ma~h
ematics. At least 6 of these 12 cred1ts 
must be taken while in residence at 
Polytechnic. 

GRADUATE 
PROGRAMS 

The Department of Mathematics offe:s 
graduate-level mathematics ~ourses m 
foundations and logic, analys1s, geome
try and topology, algebra and number 
theory, applied mathematics, and proba
bility and statistics. These courses form a 
major portion of the work for advanced 
degrees in mathematics. They may also 
be taken by students in other depart
ments to satisfy minor and elective 
requirements and by qualified pre-degr~e 
students who desire further study m 
graduate-level mathematics. , 

The department offers mast~r s 
degrees in abstract mathematics. 
Doctororal degrees are offered in abstract 
mathematics and applied mathematics. 
Departmental requirements for_ these 
degrees are supplemented by certam gen
eral requirements for advanced degrees 
set forth elsewhere in this catalog. 

Outstanding students are advised to 
apply for research fellowships, ~ea~hing 
fellowships or partial tuition remiSSIOn. 

REQUIREMENTS FOR THE 
MASTER OF SCIENCE IN 
MATHEMATICS 
Bachelor's degrees in mathematics are 
required for admission to this pro~ram. 
Students with degrees in other fields 
may be admitted, possibly ~ith ~nder
graduate deficiencies, at the discretiOn of 
departmental advisers. . 

Before beginning graduate stud1es, 
students are expected to have completed 
a one-year course in advanced calculus. 
In case of acceptance without these cred
its students are asked to take the 
se~uence MA 621-622 at Polytech~ic in 
addition to other requirements listed 
below for the master's degree. 

Thirty-six units are required. Six units 
may be devoted to a thesis. 

MA 600-601 Applied Matrix I. II 6 
MA 621-622 Element1· of Real Analvsis I, I! 6 
MA 630 Elements of Complex Analvsis 3 
MA 640 Elem. ofGeometrv and Topology 3 

Elective courses l2 
Additional electives 6 

36 

The thesis option includes an examina
tion of the thesis material by faculty 
advisers and certification that the work is 
satisfactory. Students offering only 
course work must pass comprehensive 
oral examinations before degrees are 
awarded. Examinations cover the stu
dent's program of study and are sche?
uled towards the end of the semester m 
which work is completed. 

REQUIREMENTS FOR THE 
DOCTOR OF PHILOSOPHY IN 
MATHEMATICS 
Requirements for the doctoral degree _are 
primarily qualitative rather than quantita
tive. All students' programs must have 
the approval of the guidance comm!ttee. 

The number of graduate umts of 
course work usually associated with doc
toral programs is 72. These are normally 
selected to form well-balanced programs 
in one major and two minor fields. One 
minor field may be outside the Depart
ment of Mathematics, selected from such 
fields as applied mechanics, electro
physics, circuit theory, physics, industrial 
engineering and industrial manage~ent. 

Forty-eight credits of courses, mclud
ing MA 701, MA 721, MA 722, MA 
740, MA 781, and at least 24 thesis cred
its are required. Only courses with 
grades of B or better can be used to sati~
fy the PhD requirements. A PhD candi
date must maintain at least a 3.25 aver
age. Students are required to ~ass _a Part 
0 written examination covenng funda
mental topics, a Part I written examin_a
tion covering real and complex analys1s, 
and linear and abstract algebra, and a 
Part 2 oral examination on topics chosen 
by the student and the dissertatio~ ad:is
er. After passing the Part 2 exammat10n, 
the student writes a dissertation under 
the supervision of a faculty adviser. The 
final requirement for the PhD is an oral 
exam on the student's dissertation. 

Students must demonstrate the ability 
to read mathematical text written in 
French, German or Russian. 

Additional details are contained in 
brochures which may be obtained from 
the departmental office. 
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UNDERGRADUATE 
COURSES 

MA 105 Introduction to Calculus 
3:0:0:2 

Basic algebraic manipulations, _sue~ as 
working with fractions, factonzat1~n, 
and simplification. Solving _polyno_~lal 
and rational equations and mequahtws. 
Qualitative study of function concepts 
and graphs. Graphs and ?ehavior ~f 
common functions. The tngonometnc 
functions and their graphs. Introduction 
to the derivative. Applications to 
physics. Introduction to the integral. 
Integrals of basic functions. 

MA 106 Calculus I 3:0:1:4 

Qualitative approach to func_tions a~d 
graphs. The concept of der~vatlve ~n~ Its 
application to curve sketchmg, optimiza
tion and physics problems. The conce~t 
of integration and its application to van
ous fields in mathematics, physics and 
engineering. Prerequisite: Placement 
exam. 

MA 107 Calculus II 3:0:1:4 

Techniques of integration, numerical 
approximations of definit~ !nte~rals and 
applications of the defm1te mtegral. 
Differential equations, solutions of first
and second-order linear differential 
equations. Approximations of functions, 
Taylor series. Prerequisite: MA /06 or 
equivalent. 

MA 108 Differential Equations and 
Numerical Methods 3:0:0:3 

First-order differential equations. 
Second-order linear and nonlinear equa
tions. Higher order linear equations. 
Series solutions of second-order linear 
equations. Matrices. Systems of first
order differential equations. Numerical 
algorithms. Numerical solution of ordi
nary differential equations. Linear_ alge
braic systems. Numerical computatiOn of 
eigen values. Prerequisite: MA/07 or 
equivalent. 
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MA 109 Multidimensional Calculus 
3:0:0:3 

Polar coordinates. Parametric equations, 
vectors and vector-valued functions. 
Functions of several variables. Partial 
differentiation. Double and triple inte
gration. Line and surface integrals. 
Applications. Prerequisite: MA 107 or 
equivalent. 

MA 143 Introduction To Number 
Theory 3:0:0:3 

Properties of integers and prime num
bers. Congruences. Theorems of Fermat, 
Euler and Wilson. Quadratic residues. 
Diophantine equations. Prerequisite: MA 
107 or equivalent. 

MA 153t Elements of Linear Algebra 
3:0:0:3 

Introduction to vector concept. Linear trans
formations. Matrices and determinants. 
Characteristic roots and diagonalization. 
Prerequisite: MA 107 or equivalent. 

MA 154t Elements of Abstract 
Algebra 3:0:0:3 

Basic properties of groups, rings, fields, 
Euclidean rings and modules. Field 
extensions and 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, 
functions, uniform convergence, conti
nuity, partial differentiation, extreme 
value problems with constraints, 
Riemann integrals, line integrals, 
improper integrals, integrals with para
meters, transformations, Riemann
Stieltjes integral, uniform and absolute 
convergence of integrals. Beta and 
Gamma functions. MA 201 Prerequisite: 
MA 108 and MA 109. MA 202 prerequi
site: MA 201. 

MA 217 Complex Variables 3:0:0:3 

Functions of a complex variable. 
Derivatives and Cauchy-Riemann equa
tions. Integrals and Cauchy integral the
ory. Power and Laurent series. Residue 
theory. Conformal mappings. Schwarz-
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Christoffel transformations. 
Prerequisite: MA 108 and MA 109. 

MA 222 Introduction to Probability 
and Statistics 3:0:0:3 

A one-semester course in probability and 
statistics which treats the basic theory of 
probability, random variables, expectation 
and distribution theory. Statistical applica
tions are made to parameter estimation, 
hypothesis testing, linear regression and 
analysis of variance. Statistical software 
support is integrated into the course. 
Prerequisite: MA 107 or equivalent. 

MA 223t 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 continu
ous distributions, joint and conditional 
distribution, moment generating func
tions, central limit theorem. Prerequi
site: MA 109. 

MA 224t Introduction to 
Mathematical Statistics 3:0:0:3 

Standard first course in mathematical 
statistics, recommended for those plan
ning to take advanced courses in statis
tics. Sampling distributions, tests of 
hypotheses, significance tests, point and 
interval estimation, regression and analy
sis of variance. Prerequisite: MA 223. 

MA 231 t Statistical Methods I 
3:0:0:3 

Descriptive statistics computed from 
data. Means, variances and histograms. 
Applications of binomial, normal, t and 
chi square distributions. Point estima
tion. Statistical tests. Confidence inter
vals. Prerequisite: MA 107 or equiva
lent. 

MA 232t Statistical Methods II 
3:0:0:3 

Analysis of variance with simple experi
mental designs. Sampling procedures, 
including sequential analysis. Nonpara
metric statistical methods. Statistical 
decisions. Prerequisite: MA 231 or MA 
224. 

MA 260t Vector Analysis and Partial 
Differential Equations 3:0:0:3 

Vector algebra and vector calculus. 
Surface, line and volume integrals. 
Theorems of Gauss, Green and Stokes. 
Curvilinear coordinates. Fourier series, 
Legendre polynomials and Bessel func
tions. Dirichlet and Neumann problems. 
Heat flow, wave motion, vibration 
problems. Prerequisite: MA 108 and 
MA 109. 

MA 341 Discrete Computational 
Structures I 3:0:0:3 

Basic concepts of discrete mathematics. 
Logic and proof techniques. Sets, rela
tions and functions. Introductory combi
natorics. Directed and undirected graphs. 
Boolean algebra. Prerequisite: MA 106. 

MA 342 Discrete Computational 
Structures II 3:0:0:3 

Extends graph theory to network algo
rithms and covers material from finite 
state machines, computability and formal 
languages. Introduces basic concepts of 
queuing theory. Prerequisite: MA 341. 

MA 358t Introductory Numerical 
Analysis 3:0:0:3 

Polynomial interpolation and approxi
mation of functions. Divided differences. 
Least-squares data fitting, orthogonal 
polynomials. Numerical differentiation 
and integration. Solution of nonlinear 
equations. Gaussian elimination, pivot
ing, iterative refinement, conditioning of 
matrices. Numerical solution of ordinary 
differential equations. Prerequisite: MA 
108 and some experience in computer 
programming. 

MA 385-386 Reading Seminar in 
Mathematics I, II each 3:0:0:3 

Reading, study and investigation of 
selected topics in mathematics. Problem 
discussions and presentations by partici
pating students. Prerequisite: Depart
mental adviser's permission. 



GRADUATE COURSES 

MA 531-532 Applied Mathematics in 
Engineering and Science I, II 

each 215:0:0:3 

Vector algebra and vector analysis. 
Determinants and matrices. Jordan nor
mal forms. Eigen values of symmetric 
matrices by iteration. Applications to 
systems of differential equations, matrix 
exponential, Sturm-LiouviJJe problems. 
Legendre polynomials and Bessel func
tions. Applications. Not acceptable for 
graduate credit in the Department of 
Mathematics. MA 531 Prerequisite: MA 
108 and MA 109 or equivalent. MA 532 
prerequisite: MA 531. 

MA 600 Elements of Discrete 
Mathematics 215:0:0:3 

Mathematical models, mathematical rea
soning, primitives of naive set theory, 
inductive and recursive procedures, 
functions, relations, orderings, introduc
tion to graph theory, counting and algo
rithm analysis, introduction to algebraic 
structures. Prerequisite: permission of 
adviser. 

MA 601-602 Applied Matrix Theory I, 
II each 215:0:0:3 

Systems of linear equations. Matrices 
and determinants. Vector spaces and lin
ear transformations. In-depth introduc
tion to theory and application of linear 
operators and matrices in finite-dimen
sional vector spaces. Eigen values, 
eigenvectors, diagonalization and sym
metric matrices. Invariant subspaces, 
elementary divisors and canonical forms. 
Minimax theorems for eigen values of 
Hermitian pencils. Introduction to 
numerical methods of linear algebra. MA 
601 Prerequisite: MA 108 and MA 109 
or equivalent. Also listed under EL 
613. MA 602 prerequisite: MA 601. 

MA 610 Graph Theory 215:0:0:3 

Graphs and subgraphs. Connectivity, 
trees and girth, planarity, embeddings, n
connecti vity and edge-connectivity. 
Hamilton graphs, matchings, factoriza
tion and covering, graphs and groups, 

graph isomorphism and reconstruction, 
colorings, map colorings, Ramsey and 
extremal graph theory, enumeration, 
connectedness in digraphs. Euler and 
Hamilton graphs, tournaments and net
works. Prerequisite: MA 600 or permis
sion ofad~·iser. 

MA 612 Queueing Theory 
215:0:0:3 

Steady-state solutions for single and 
multiple channels. Various arrival and 
service distributions and queuing disci
plines. Transient solutions. Emphasis on 
theory, with solution techniques given 
for specific classes of queues. Prerequi
site: MA 600 or permission qf"adviser. 

MA 614 Optimization: Linear and 
Non-linear Programming 215:0:0:3 

Theory and application of linear pro
gramming techniques. Simplex and 
revised simplex algorithms. Duality the
ory, dual simplex method, post-optimali
ty analysis. Degeneracy. Transportation 
and assignment problems. Quadratic 
programming, Kuhn-Tucker conditions. 
Wolfe's method. Applications, problem 
formulation and computer solutions. 
Prerequisite: MA 600 or permission of 
adviser. 

MA 618 Topics in Algebra 2 15:0:0:3 

Course content varies. In spring of year 
prior to course offering, a detailed 
description is posted and mailed to all 
graduate mathematics students. 
Prerequisite: MA 154, MA 601 and MA 
602. 

MA 621-622 Elements of Real 
Analysis I, II each 215:0:0:3 

Functions, sequences, bounds, limits. 
Properties of continuous functions. 
Mean-value theorems, infinite series, 
power series and Taylor series. Partial 
differentiation. Extreme value problems 
with constraints. Implicit functions. 
Transformations. Line integrals and 
Green· s theorem. Transformation of 
double integrals. Uniform continuity. 
Theory of the Riemann integral. 
Uniform convergence. Improper inte
grals. MA 621 Prerequisite: MA 108 and 
MA 109 or equivalent. MA 622 prerequi
site: MA 621. 
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MA 623 Theory of Ordinary 
Differential Equations 215:0:0:3 

Ordinary differential equations. 
Existence and uniqueness theorems. 
Linear systems. Isolated singularities. 
Self-adjoint eigenvalue problems. 
Geometric theory of differential equa
tions in the plane. Prerequisite: MA 621 
andMA 622. 

MA 624 Theory of Partial Differential 
Equations 215:0:0:3 

Partial differential equations. Cauchy
Kowalewski theorem. First-order differ
ential equations, systems of differential 
equations in two variables, characteris
tics and classification, hyperbolic, para
bolic and elliptic systems. Well-posed
ness. Prerequisite: MA 621 and MA 622. 

MA 630 Elements of Complex 
Analysis 215:0:0:3 

Analytic functions of a complex vari
able. Complex numbers, differentiation 
and integration. Cauchy theorems. 
Power and Laurent series. Evaluation of 
integrals by residues. Conformal map
pings and Schwarz-Christoffel transfor
mations. Prerequisite: MA 108 and MA 
109 or equivalent (not open to students 
who have taken MA 217). 

MA 631 Applications of Complex 
Analysis 215:0:0:3 

A brief review of important characteris
tics of analytic functions. The use of 
conjugate functions in the solution of 
two-dimensional potential problems. The 
study of conformal mappings with 
emphasis on Schwarz-Christoffel trans
formations and their applications. 
Prerequisite: MA 630. 

MA 639 Topics in Analysis 
215:0:0:3 

Course content varies. In spring of year 
prior to course offering, a detailed 
description is posted and mailed to all 
graduate mathematics students. 
Prerequisite: MA 621 and MA 630. 
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MA 640 Elements of Geometry and 
Topology 21f.:0:0:3 

Differential geometry in the plane. 
Introduction to transformation groups. 
Space curves and ruled surfaces. Tensors 
and exterior forms. Manifolds and tensor 
fields. Theory of surfaces. Introduction 
to Riemannian geometry. Prerequisite: 
MA 108, MA I 09 and MA I 53 or equiva
lent. 

MA 649 Topics in Geometry and 
Topology 21f.:0:0:3 

Course content varies. In spring of year 
prior to course offering, a detailed 
description is posted and mailed to all 
graduate mathematics students. 
Prerequisite: MA 740. 

MA 651 Applied Statistics I (Data 
Analysis) 21f.:0:0:3 

Treatment of statistical methods and 
application to analysis of data, fitting of 
functions to data. Estimation of popula
tion parameters, t-tests, chi square tests, 
rank tests. Prerequisite: MA I07 or 
equivalent. 

MA 652 Regression-Analysis of 
Variance--Time Series Analysis 

21f.:0:0:3 

Discussion of models and computational 
schemes associated with correlation, 
regression coefficients, analysis of vari
ance and time series models. 
Prerequisite: MA 224 or MA 65I. 

MA 658 Calculus of Variations 
21f,:0:0:3 

Extension of elementary theory of maxi
ma and minima. Euler equations, condi
tions of Weierstrass, Legendre, and 
Jacobi; Mayer fields; Hamilton-Jacobi 
equations; transversality; conjugate and 
focal points. Applications to geodesics, 
minimal surfaces, isoperimetric prob
lems, Hamilton's principle, Fermat's 
principle, brachistochrones. Prerequi
site: MA 202 or MA 622. 

MA 665 Numerical Analysis 
21f,:0:0:3 

Interpolation. Approximation of func
tions by polynomials. Fast Fourier trans
form. Numerical integration. Solution of 

230 • MATHEMATICS PROGRAM 

nonlinear equations. Iterative improve
ment of solutions of linear equations. 
Eigen values of matrices. Numerical 
solution of ordinary differential equa
tions. Prerequisite: MA 108, MA 109 
and MA I 53 and some experience in 
computer programming. 

MA 666 Numerical Solution of Partial 
Differential Equations 21f,:0:0:3 

Stability, consistency and convergence 
of finite difference methods for initial 
value problems. Implicit and explicit 
schemes. Method of lines. Alternating 
direction methods. Direct and iterative 
solutions of elliptic equations. Finite ele
ment methods. Prerequisite: MA 60I 
and MA 622 and some experience in 
computer programming. 

MA 668 Partial Differential Equations 
of Mathematical Physics 21f,:0:0:3 

First and second order partial differential 
equations and systems of equations. 
Initial and boundary value problems. 
Fundamental solutions and Green's 
functions. Theory of characteristics. 
Eigenvalue problems. Rayleigh-Ritz and 
Ritz-Galerkin methods. Approximate 
and asymptotic methods. Nonlinear 
equations. Applications. Prerequisite: 
MA 62I or equivalent. 

MA 679 Topics 
Mathematics 

in Applied 
212:0:0:3 

Course content varies. In spring of year 
prior to course offering, a detailed 
description is posted and mailed to all 
graduate mathematics students. Prereq
uisite: MA 60I and MA 62I. 

MA 681 Elements of Probability 
21f,:0:0:3 

Probability of events, distribution of ran
dom variables, joint distribution, trans
formations. Prerequisite: MA 108, MA 
I 09 and MA 223 or equivalent. 

MA 682 Stochastic Processes 
21f,:0:0:3 

Normal and stationary processes, Wiener 
processes, Poisson and renewal process
es, Markov processes. Prerequisite: MA 
68I or equivalent. 

MA 683-684 Statistical Inference I, II 
each 21f.:0:0:3 

Point and interval estimation of statisti
cal parameters. Theory of statistical esti
mators. Fundamentals of statistical tests 
of hypotheses. Second semester: extend
ed theory of hypothesis testing, includ
ing sequential tests. Nonparametric 
methods in statistics. MA 683 prerequi
site: MA 68I or equivalent. MA 684 pre
requisite: MA 683. 

MA 685 Multivariate Analysis 
21f,:0:0:3 

Multivariate normal distribution. Simple, 
partial and multiple correlation. 
Generalization of student's ratio. Tests 
of significance of sets of means. Tests of 
general linear hypothesis. Some general
izations of analysis of variance. 
Prerequisite: MA 684. 

MA 686 Regression and Analysis of 
Variance 21f,:0:0:3 

Linear regression of one or more inde
pendent variables. Least square estimates 
of regression coefficients. Gauss-Markov 
theorem. Confidence regions for and tests 
of hypotheses about regression coeffi
cients. Tests of general linear hypothesis. 
Multiple classification in analysis of vari
ance. Power of F-test. Alternative mod
els: I and II, mixed models, analysis of 
covariance and components of variance. 
Prerequisite: MA 684. 

MA 687 Nonparametric Methods in 
Statistics 21f,:0:0:3 

Statistical methods not bound by 
assumption of known parametric form of 
the distribution of observations. 
Applications to engineering and scientif
ic research in which observations are not 
ordered on a numerical scale. Order sta
tistics, tolerance regions, permutation 
tests, goodness of fit tests, limiting distri
butions and large-sample properties of 
tests. Prerequisite: MA 68I. 

MA 691-692 Time Series Analysis I, II 
each 2'}:0:0:3 

Careful study of tractable models for sta
tistical analysis of scalar time series. 
Models treated: (I) "error plus trend" 
models, (2) stationary stochastic process 
models with special emphasis on autore-



gressive models. Estimation, tests of 
hypotheses and multiple-decision proce
dures for these models. Spectral repre
sentation and filtering, estimation of 
spectral density. MA 691 Prerequisite: 
MA 681 and MA 684. MA 692 prerequi
site: MA 691. 

MA 699 Topics in Probability and 
Statistics 2Y>:0:0:3 

Course content varies. In spring of year 
prior to course offering, a detailed 
description is posted and mailed to all 
graduate mathematics students. Prereq
uisite: MA 681 and MA 683. 

MA 701 Abstract Algebra 21f:,:0:0:3 

Basic algebraic structures, groups, rings, 
fields, integral domains and modules. 
Field extensions and Galois theory. 
Prerequisite: MA 601 or equivalent. 

MA 721 Real and Complex Analysis I 
2Y>:0:0:3 

Cardinal numbers, topology of n-dimen
sional Euclidean space, introduction to 
measure theory, Lebesgue integration 
theory, measurable functions, functions 
of bounded variation, absolutely continu
ous functions, differentiation and con
vergence theorems. Radon-Nikodym 
theorems, Lusin's theorem, product mea
sure, Fubini theorems. Prerequisite: MA 
621 and MA 622 or equivalent. 

MA 722 Real and Complex Analysis II 
21f:,:0:0:3 

Rigorous development of theory of func
tions of a complex variable. Complex 
number systems, differentiation and inte
gration, analytic and meromorphic func
tions, residue theory, introduction to 
Riemann surfaces, conformal mappings, 
Blaschke products, Picard theorems. 
Prerequisite: MA 721. 

MA 731-732 Functional Analysis I, II 
each 2Y>:0:0:3 

Hilbert spaces, Banach spaces, Banach 
algebras, linear operators, spectral theo
ry, perturbation theory, completely con
tinuous operators. Gelfand theory. 
Applications to classical analysis. MA 
731 Prerequisite: MA 601 and MA 721. 
MA 732prerequisite: MA 731. 

MA 740 Topology 2Y>:0:0:3 

Topological spaces. Compactness, con
nectedness, continua, extension theorems 
and metrization theorems. Simplexes, 
simplicial topology and applications. 
Fixed-point theorems. Graphs and net
works. Homology and cohomology theo
ry. Introduction to Morse theory. 
Prerequisite: MA 621 and MA 622 or 
equivalent. 

MA 750 Manifolds and Lie Groups 
21f:,:0:0:3 

Elementary theory of manifolds. 
Tangent space, mappings, submanifolds, 
fields, fiber bundles, Lie groups, homo
geneous spaces. Elements of the theory 
of connections, Riemannian geometry. 
Imbedded manifolds. Calculus of varia
tions. Harmonic forms, complex mani
folds and Morse theory. Prerequisite: 
MA 621 and MA 622. 

MA 754 Topological Methods in 
Analysis 2Y>:0:0:3 

Aspects of topological methods and 
applications to existence theorems in 
analysis. Use of fixed-point theorems 
and topological degree to study proper
ties of solutions to ordinary and partial 
differential equations. No previous 
courses in topology are required. 
Prerequisite: MA 202 or MA 622. 

MA 781 Probability 2Y>:0:0:3 

Measure-theoretic foundations of proba
bility. Expectations, distribution func
tions, characteristic functions. Modes of 
convergence of random variables and 
distribution functions. Laws of large 
numbers. The multidimensional central
limit theorems and related asymptotic 
expansions. Infinitely divisible distribu
tions. Prerequisite: MA 721. 

MA 783-784 Stochastic Processes I, II 
each 2Y>: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, and others. Second 
order properties. Stationary processes. 
Applications. MA 783 prerequisite: MA 
781. MA 784 prerequisite: MA 783. 
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MA 808 Advanced Topics in Discrete 
Mathematics 21f:,:0:0:3 

Course content varies. In spring of year 
prior to course offering, a detailed 
description is posted and mailed to all 
graduate mathematics students. Prereq
uisite: MA 701. 

MA 818 Advanced Topics in Algebra 
21f:,:0:0:3 

Course content varies. In spring of year 
prior to course offering, a detailed 
description is posted and mailed to all 
graduate mathematics students. Prereq
uisite: MA 701. 

MA 828 Advanced Topics in Real and 
Complex Analysis 2Y>:0:0:3 

Course content varies. In spring of year 
prior to course offering, a detailed 
description is posted and mailed to all 
graduate mathematics students. Prereq
uisite: MA 721 and MA 722. 

MA 838 Advanced Topics in 
Differential Equations 2Y>:0:0:3 

Course content varies. In spring of year 
prior to course offering, a detailed 
description is posted and mailed to all 
graduate mathematics students. Prereq
uisite: MA 623, MA 624, MA 721 and 
MA 722. 

MA 846 Fourier and Laplace 
Transforms 2Y>:0:0:3 

Application of transform methods to par
tial differential equations of mathemati
cal physics. Includes introduction to the 
Wiener-Hopf technique. Prerequisite: 
MA 630. 

MA 848 Advanced Topics in Topology 
21f:,:0:0:3 

Course content varies. In spring of year 
prior to course offering, a detailed 
description is posted and mailed to all 
graduate mathematics students. Prereq
uisite: MA 740 and MA 750. 

MA 858 Advanced Topics in 
Differential Geometry 2Y>:0:0:3 

Course content varies. In spring of year 
prior to course offering, a detailed 
description is posted and mailed to all 
graduate mathematics students. Prereq
uisite: MA 740 and MA 750. 
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MA 868 Advanced Topics in Applied 
Mathematics 21,:0:0:3 

Asymptotic expansions of definite inte
grals and of solutions to differential 
equations. Perturbation theory. 
Variational methods. Nonlinear vibra
tions. Distributions and spectral repre
sentation of linear operators. Relaxation 
methods. Boundary value problems. 
Prerequisite: MA 601 and MA 630. 

MA 888 Advanced Topics in 
Probability 2lfc:0:0:3 

Course content varies. In spring of year 
prior to course offering, a detailed 
description is posted and mailed to all 
graduate mathematics students. Prereq
uisite: MA 782. 

MA 898 Advanced Topics in Statistics 
21,:0:0:3 

Course content varies. In spring of year 
prior to course offering, a detailed 
description is posted and mailed to all 
graduate mathematics students. Prereq
uisite: MA 684. 
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MA 941-944 Reading in Mathematics 
I-IV each 21,:0:0:3 

Courses intended primarily for 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 faculty members 
and devoted mainly to scholarly papers. 
Prerequisite: pennission of department. 

MA 958-959 Selected Topics in 
Advanced Mathematics I, II 

each 21,:0:0:3 

Review of current mathematics research. 
Specific topics vary, depending on 
instructor. Prerequisite: permission of 
department. 

MA 997 Thesis for Master of Science 
Degree each 3 units 

Thesis to present results of independent 
investigation of suitable problem in 
abstract or applied mathematics. Study 
must include adequate investigation of 
existing literature relating to subject. 
Regular reports on progress of work and 
regular conferences with assigned facul
ty adviser required. Reregistration fee, 
any part: 3-unit charge. Prerequisite: 
degree status. 

MA 999 Dissertation for Doctor of 
Philosophy Degree each 3 units 

Results of independent investigation of 
some problem in mathematics. The stu
dent must demonstrate the ability to do 
creative work and include original 
research of a caliber deemed worthy of 
publication in recognized scientific jour
nals. Oral examination on the disserta
tion subject and related topics is 
required. A minimum of 24 dissertation 
units is required for the degree. 
Reregistration fee, any part: 3-unit 
charge. Prerequisite: degree status and 
qualifying examination. 

ST 999 Dissertation for Doctor of 
Philosophy Degree (Statistics) 

each 3 units 

Results of independent investigation of 
some area of statistics. The student must 
demonstrate the ability to do creative 
work and include original research of the 
caliber deemed worthy of publication in 
recognized scientific journals. An oral 
examination on the dissertation subject 
and related topics is required. 
Reregistration fee, any part: 3-unit 
charge. Prerequisite: degree status and 
qualifying examination. 

t Students in other departments should 
note that there are certain undergradu
ate courses in mathematics that may be 
accepted for graduate credit in their 
departments. Such courses are identified 
by a t following the course number (e.g., 
MA 223). 
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DEPARTMENT OF MECHANICAL, AEROSPACE 
AND MANUFACTURING ENGINEERING 

Head: Sunil Kumar 

Mechanical, aerospace and manufactur
ing engineers design and build the mod
em products and devise the processes 
that society needs. The wide range of 
dynamic and continually evolving areas 
where such engineers are the prime 
movers include bioengineering, energy 
systems, aircraft, aerospace, environ
mental engineering, controls for 
mechanical systems, mechanical-elec
trical devices, automobiles, materials 
engineering, automated manufacturing, 
structural engineering, robotic systems, 
fluidic systems and devices, production 
planning and control, combustion 
processes and systems, and others too 
numerous to list. The diversity and mul
tidimensionality of this modem engi
neering profession that designs and 
manufactures complex modem prod
ucts requires a sophisticated educational 
background that spans fundamental 
understanding of the underlying sci
ence, the design methodology, manu
facturing processes, methods and tech
niques, material properties, and eco
nomic and industrial implications. The 
department offers a comprehensive 
array of programs and courses that 
address each facet of this exciting pro
fession. These are discussed in the fol
lowing paragraph and in the individual 
sections related to the mechanical, aero
space, industrial, manufacturing engi
neering and materials science programs. 

The Department of Mechanical, 
Aerospace and Manufacturing Engin
eering offers undergraduate programs 
leading to the BS in mechanical engi
neering and a BS in mechanical engi
neering with a concentration in aero
space engineering; graduate programs 
leading to the MS in mechanical engi
neering (with concentrations in thermal 
/fluids, mechanical analysis/design, and 
systems/controls/robotics), in aerospace 
engineering, in industrial engineering, 
in materials science and in manufactur
ing engineering; and the PhD in mech
anical engineering with concentrations 
in thermal/fluids, mechanical analysis/ 

design, systems/controls/robotics, mate
rials science, and aerospace. The under
graduate degrees are ABET (Accred
itation Board for Engineering and 
Technology) accredited and the doctor
al degree is approved by the New York 
State Doctoral Program Review. 

Mechanical Engineering 
Program 
The objective of the undergraduate 
mechanical engineering program is to 
provide a balanced education that will be 
the basis for continuing professional 
development, either in engineering prac
tice or in further studies. Students are 
encouraged to understand that education 
must be continually renewed and that 
learning is a life-long process. At the 
same time, it is the goal of the program 
to provide the students with skills suited 
to the modem job market and to prepare 
them for the changing needs of the soci
ety and industry. 

The mechanical engineering curricu
lum achieves balance between principle 
and practice. Computer and laboratory 
experiences are an integral part of the 
curriculum, as is the emphasis on engi
neering design both the systematic 
process of design, as well as the creative 
content. Three aspects of design are 
addressed through the course content of 
many different engineering courses. 
These are the concept of design and the 
corresponding concept of multiple solu
tions, the process of design and, the tools 
and skills for design. The first includes 
both the creative element and project 
work, at least when the problem does not 
have a unique solution. The second 
includes instruction on the systematic 
process, as represented by concurrent 
engineering, quality management and 
the product realization process, as well 
as other concepts that set the framework 
for modern design. The third includes 
design tools, such as CAD and finite ele
ment analysis, as well as the underlying 
engineering theory for designing and 
analyzing components and systems. 

The integrated design exposure and 

experience in the curriculum is described 
as follows: In the freshman year, the stu
dents in Introduction to Engineering (EG 
101) learn how things are built and why; 
they explore devices and address why 
products are designed as they are. In 
Introduction to Design (EG I 02) a series 
of lectures on the design concept, the 
process of design, the tools of design and 
design considerations are presented, 
along with discussions of ethics in engi
neering, introduction to computer-aided 
drafting tools and projects done by 
teams. The CAD (ME I 01) course in the 
sophomore year further develops profi
ciency in computer-aided drawing and 
has many design projects. Mechanical 
Properties of Materials (MT 305) exam
ines the impact of material properties on 
design. In the junior year, Instrumen
tation (ME 321) and Instrumentation 
Lab (ME 324) conduct design projects. 
The design of power and refrigeration 
cycles is introduced in Thermodynamics 
I (ME 201). The design of piping net
works and systems is performed in 
Fluids I (ME 231) along with a design 
project, and Synthesis of Mechanical 
Systems (ME 30 I) considers the design 
of mechanical systems. In the senior 
year, the Design of Machine Elements 
(ME 302) course introduces the design 
methodology for designing and analyz
ing machine elements and the Finite 
Elements Analysis (ME 341) course 
develops computer-based skills for ana
lyzing and designing components and 
systems. 

The technical electives available to 
juniors and seniors also contain signifi
cant design experience. The Design of 
Energy Systems (ME 204) course teach
es skills necessary to design fluid-ther
mal systems, such as heat exchangers 
and pumps. Heating Ventilating and Air 
Conditioning (ME 212) teaches design 
of HV AC systems. Internal Combustion 
Engines (ME 243) addresses engines, 
and Product Design (MN 303) offers the 
methodology of design via concurrent 
engineering and other modem concepts. 

The design experience culminates 
with the capstone Senior Design Project 
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sequence (ME 361-362), during which 
students, working in teams of two or 
three, design, fabricate and test projects 
and systems. In addition to the systemat
ic and creative processes of design, engi
neering consideration of safety, ethics, 
economy, project planning and budget
ing, quality and presentation are all 
included in the capstone design experi
ence. 

II 
PROGRAMS 

Bachelor of Science 

• Mechanical Engineering 
• Mechanical Engineering with 

Aerospace Concentration 

Master of Science 

• Mechanical Engineering 
(Concentrations in 
Thermal/Fluids, Mechanical 
Analysis/Design, Systems/ 
Controls/Robotics) 

• Aerospace Engineering 
• Industrial Engineering 
• Manufacturing Engineering 
• Materials Science 

Doctor of Philosophy 

• Mechanical Engineering 
(Concentrations in 
Thermal/Fluids, Mechanical 
Analysis/Design, Systems/ 
Controls/Robotics, Aerospace, 
Materials Science) 
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II 

II 
FACULTY 

II 
PROFESSORS 
Jerome M. Klosner, PE, Professor of 
Mechanical and Aerospace Engineering 
PhD, Polytechnic Institute of Brooklyn 
Structural dynamics, fluid-structure 
interaction, thermal stress analysis 

William R. McShane, Professor of 
Mechanical and Systems Engineering 
and Dean of Engineering and Applied 
Sciences 
PhD, Polytechnic Institute of Brooklyn 
Quality control, controls and simula
tion, engineering economics 

Said Nourbakhsh, Professor of 
Materials Science 
PhD, Leeds University (England) 
Phase transformation, electron 
microscopy, mechanical behavior, com
posite materials, smart materials,ferro
electric thin films 

William P. Vafakos, PE, Professor of 
Mechanical Engineering 
PhD, Polytechnic Institute of Brooklyn; 
JD, Brooklyn Law School 
Solid mechanics, structures, vibrations 

Sung H. Whang, Professor of Materials 
Science 
DEngSc, Columbia University 
Deformation and microstructure in tita
nium alloys and ordered intermetallic 
materials, alloy stability, dislocation 
structures, rapid solidification process
ing, processing for both metallic and 
ceramic superconducting materials 

ASSOCIATE PROFESSORS 
Iraj M. Kalkhoran, Associate Professor 
of Aerospace Engineering 
PhD, University of Texas at Arlington 
Gas dynamics, high speed flows, wind 
tunnel testing, shock tubes 

Sunil Kumar, Associate Professor of 
Mechanical Engineering and 
Department Head 
PhD, University of California at Berkeley 
Thermal fluid sciences, applied mathematics 

M. Volkan Otugen, Associate 
Professor of Mechanical Engineering 
PhD, Drexel University 
Experimental and theoretical fluid 
mechanics, unsteady and turbulent 
flows, optical diagnostics, combustion 
aerodynamics. 

Richard S. Thorsen, Associate 
Professor of Mechanical Engineering 
and Vice President, Development and 
University Relations 
PhD, New York University 
Heat transfer, nuclear reactor safety, 
solar energy. 

Anthony P. Tzes, Associate Professor 
of Mechanical Engineering 
PhD, Ohio State University 
Robotics, adaptive control, computer 
integrated manufacturing, artificial 
intelligence, neural networks 

George C. Vradis, Associate Professor 
of Mechanical Engineering 
PhD, Polytechnic University 
Computational fluid dynamics and heat 
transfer, non-Newtonian flows, flow mea
surement, combustion, energy systems 

ASSISTANT PROFESSOR 
Vikram Kapila, Assistant Professor of 
Aerospace Engineering 
PhD, Georgia Institute of Technology 
Robust control, periodic and multi-rate 
control, fixed architecture control, delay 
systems and rate saturation control 

INDUSTRY FACULTY 
Charles Bartlett, Industry Professor 
and Director of Manufacturing Program 
PhD, Massachusetts Institute of 
Technology 
Electronic systems design and manufac
ture, production science, manufacturing 
systems engineering 

James Bentson, Industry Professor of 
Mechanical and Aerospace Engineering 
PhD, Polytechnic Institute of Brooklyn 
Computational methods, electrophysics, 
simulation, vehicle dynamics 
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Charles W. Hoover Jr., Distinguished 
Industry Professor of Manufacturing 
Engineering 
PhD, Yale University 
Physical design, manufacturing 
processes, electronic device assembly 

Nathan Levine, Industry Professor of 
Mechanical Engineering 
PhD, University of Illinois 
Quality control and improvement, quali
ty engineering using robust design 

ADJUNCT FACULTY 

Robert Atkatsh 
PhD, Columbia University 
Numerical analysis, finite elements, 
plasticity 

Steven Bernstein 
MS, University of Michigan 
Physical design 

Joseph Boroweic 
PhD, Polytechnic University 
Finite elements, numerical methods 

Charles M. Chodash 
MS, Northeastern University 
Production planning and control, 
facilities planning and design, design 
strategies 

David Fleck 
MAABS, Leadership Institute of Seattle 
BuildinK high peiformance teams 

David Friedman 
PhD, Georgia Institute of Technology 
Manufacturing 

Martin Goldberg 
PhD, Rensselaer Polytechnic Institute 
Structural mechanics 

Michael Greenstein 
MBA, University of Louisville 
Design for manufacturability 

JaiMenon 
PhD, Cornell University 
Geometric modelling, CAD/CAM, com
puter graphics, virtual reality 

Cal Oltrogge 
PhD, New York University 
Change manaf?ement, work design, per
sonnel research, retraining and 
resource balancing. 

Subramani Rajaram 
PhD, State University of New York at 
Buffalo 
Heat tramfer and thermal design 

Reuven Shapira 
MS, University of Tel-Aviv (Israel) 
Production plmminK and control, 
/509000, quality driven process 
mwzaf?ement 

David Soukup 
MS, University of Tennessee 
Factory simulation, project planninK 
and control 

Arthur Szeglin 
PhD, Hofstra University 
Design 

John Thomas 
MBA, University of Rochester 
Production control and manufacturinK 
resources planninK 

Blair R. Williams 
MBS, University of Chicago 
Computer integrated manufacturing 

EMERITUS FACULTY 

Philip Abrami, Professor Emeritus 
MS, Polytechnic Institute of Brooklyn 

Vito D. Agosta, Professor Emeritus 
PhD, Columbia University 

Anthony E. Armenakas, PE, Professor 
Emeritus 
PhD, Columbia University 

William B. Blesser, Professor Emeritus 
MEE, Polytechnic Institute of Brooklyn 

Martin H. Bloom, Institute Professor 
PhD, Polytechnic Institute of Brooklyn 

Irving B. Cadoff, Professor Emeritus 
DEngSc, New York University 

Louis S. Castleman, Professor Emeritus 
SeD, Massachusetts Institute of 
Technology 

John R. Curreri, Professor Emeritus 
MEE, Polytechnic Institute of Brooklyn 

Carmine D'Antonio, Professor Emeritus 
MMetE, Polytechnic Institute of 
Brooklyn 

George J. Fischer, Professor Emeritus 
MMetE, Polytechnic Institute of 
Brooklyn 

Joseph Kempner, PE Professor 
Emeritus 
PhD, Polytechnic Institute of Brooklyn 

Harold Margolin, Professor Emeritus 
DEngSc, Yale University 

Morris Morduchow, Professor Emeritus 
DAeE, Polytechnic Institute of Brooklyn 

Gino Moretti, Professor Emeritus 
PhD, University of Turin (Italy) 

Wheeler K. Mueller Jr., Professor 
Emeritus 
PhD, University of Illinois 

Sebastian V. Nardo, Professor Emeritus 
PhD, Polytechnic Institute of Brooklyn 

Huo-Hsi Pan, Professor Emeritus 
PhD, University of California at Berkeley 

Sharad A. Patel, Professor Emeritus 
PhD, Polytechnic Institute of Brooklyn 

Bernard W. Shaffer, PE, Professor 
Emeritus 
PhD, Brown University 

DEPARTMENT INFORMATION • 235 



DEPT. OF MECHANICAL, AEROSPACE AND MANUFACTURING ENGINEERING 

AEROSPACE ENGINEERING PROGRAM 

Director: Iraj M. Kalkhoran 

Among the programs offered by the 
Department of Mechanical, Aerospace 
and Manufacturing Engineering are the 
undergraduate program leading to a 
Bachelor of Science in mechanical engi
neering with a concentration in aero
space engineering and the graduate pro
gram leading to the Master of Science in 
aerospace. The department also offers a 
Doctor of Philosophy in mechanical 
engineering with an option in aerospace 
engineering. The undergraduate program 
is offered at the Brooklyn campus. 
Students pursuing the graduate degrees 
are expected to take their required cours
es at both the Brooklyn and Long Island 
campuses. 

THE AEROSPACE 
ENGINEERING 
PROFESSION 

Aerospace engineering is the art and sci
ence associated with the design and per
formance of aircrafts, missiles and 
spacecrafts. The scientific aspects of 
space vehicle design are rooted in the 
broad areas of the flow of liquids and 
gases, strength and stability of extremely 
lightweight structures, propulsion, guid
ance and control, materials, environmen
tal conditions, thermodynamics and heat 
transfer. 

From the standpoint of complexity, 
scope of engineering and scientific prob
lems, and audacity of the mission, vehi
cles currently being designed or project
ed for the future stagger the imagination. 
Until recently, long range missiles, moon 
vehicles, deep space probes and space 
habitats had been confined to the realm 
of science fiction. To meet the chal
lenges of the design of these vehicles, 
aerospace engineering training is based 
on scientific principles that provide the 
engineer with the greatest possible 
potential and flexibility. Conflicting 
requirements imposed by considerations 
of safety, reliability, cost, maintenance, 
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production and handling often demand 
compromises based upon the engineer's 
skill and experience in order to attain an 
optimum design. It is the responsibility 
of the aerospace engineer to resolve such 
issues. 

UNDERGRADUATE 
PROGRAM 

The undergraduate aerospace engineer
ing program not only affords students an 
understanding of basic scientific princi
ples but trains them in the applications of 
such principles to the challenges of their 
profession. The sophistication of aero
space systems is such that students must 
necessarily master some of the more 
powerful analytic techniques to evolve 
efficient designs. The training is broad, 
so that graduating students can apply 
their knowledge to such diverse problem 
areas as air and noise pollution, land and 
sea vehicles, oceanography and biome
chanics, in addition to air and space 
vehicles. 

During the first two years of study, 
the foundation for future professional 
subjects is established by courses in each 
of the basic sciences: physics, chemistry 
and mathematics. The student begins 
training in a number of engineering sci
ence areas such as computers, design 
elements, mechanics, material science 
and strength of materials. In addition, the 
principles and concepts in fundamental 
and basic sciences are also taught during 
the first two years. 

In the junior and senior years, pro
fessional courses include fluid mechan
ics, solid mechanics, stability and con
trol, flight mechanics, aerodynamics 
and propulsion. 

The undergraduate program leads to 
the degree of bachelor of science in 
mechanical engineering with a concen
tration in aerospace engineering and is 
accredited by the Accreditation Board 
for Engineering and Technology 
(ABET). For additional information, see 
the mechanical engineering description. 

II GRADUATE PROGRAM II 
Programs of study are offered leading to 
the degrees of Master of Science in aero
space and doctor of philosophy in 
mechanical engineering with an option in 
aerospace. Bachelor's degrees in aero
space or mechanical engineering are gen
erally required. Applicants with degrees 
in other fields may be admitted with defi
ciencies. 

To obtain any graduate degree or cer
tificate, a student must have a 3.0 grade 
point average or better in all graduate 
courses taken (whether or not some of 
these courses are being used to satisfy 
specific degree requirements) and a B or 
better average in all guided studies (read
ings, project, thesis and dissertation). 
Additionally, students must establish an 
overall B average in those departmental 
courses submitted in partial fulfillment 
of degree requirements. All courses sub
mitted for degrees must have been com
pleted within the time periods given in 
the University catalog. 
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Typical Program of Study for the Bachelor of Science 
in Mechanical Engineering with Aerospace Concentration 

FRESHMAN YEAR 

Fall Semester 
Course No. 
EG 101 
MA 106 
CM 101 
CM Ill 

Subject 
Intro. to Eng. 
Calculus I 
Gen. Chern. I 
Chern. Lab. I 

CS 200 Prog. Meth. 
HU 101/103 Writ. & Hum. I 
SL I 0 I Fresh. Sem. 
TOTAL 

SOPHOMORE YEAR 

Fall Semester 
MA 108 Des. & Num. Meth. 
PH I 08 Elec. & Fluids 
PH I 18 Physics Lab. I 
SS I 04 History 
ME Ill Statics 
MT 305 Mech. Prop. Mat. 

'-'M'"'E=----'1'-"0--'-1-----"E::on:cgc:_. G=raphics __ 
TOTAL 

JUNIOR YEAR 

Fall Semester 
MA 222 Intro. Prob. & Stat. 

Hours/Week 
Oa~s Lab Rec. 

2 3 0 
3 0 2 
3 0 0 
0 0.5 0 
3 0 
3 0 0 
I 0 

Cr. 
3.0 
4.0 
2.5 
0.5 
3.0 
3.0 
0.0 

16.0 

3 
4 
0 
3 
3 
3 

0 0 3.0 
0 0 3.0 
1.5 0 0.5 
0 0 3.0 
0 0 3.0 
0 0 3.0 

_ _c__3 __ 0 __ 2.Q_ 
17.5 

3 0 0 3.0 
ME 201 Thermodynamics 3 0 0 3.0 
ME 321 Instrum. 3 0 0 3.0 
AE 231 Fluid Mechanics 3 0 0 3.0 
HU/SS Elective 3 0 0 3.0 
---------~----·-- -----------~~ 

TOTAL 

SENIOR YEAR 

Fall Semester 
ME 302 
ME 361 
ME 
AE 311 
ME 341 
HU/SS 
TOTAL 

Des. Mach. Elem. 
Senior Des. Proj. I 
Lab I 
Aircraft Perfonnance 
Finite Element 
Elective 

3 0 0 
0 6 0 
0.5 1.5 0 
3 0 0 
3 3 0 
3 0 0 

15.0 

3.0 
2.0 
1.0 
3.0 
4.0 
3.0 

16.0 

Spring Semester 
Course No. Subject 
EG I 02 Intro. to Eng. Des. 
MA I 07 Calculus II 
CM 102 
CM 112 
PH 107 
HU 200 
TOTAL 

Gen. Chern. II 
Chern. Lab. II 
Mechanics 
Writ. & Hum. II 

Spring Semester 
MA 109 Multidim. Calc. 
PH 109 
PH 119 

Waves, Therm. 
Physics Lab. II 

ME I 12 Dynamics 
ME 121 Mech. Materials 

Is;:__Il_O_ Prof. Rpt. Writ. 
TOTAL 

Spring Semester 
ME 301 Synth. Mech. Syst. 
ME 324 Instr. Lab 
ME 351 
ME 
ME 
AE 232 
HU/SS 
TOTAL 

Fluid Mechanics Lab 
ME Core Elective 
ME Core Elective 
Compressible Flow 
Elective 

Spring Semester 
ME 362 Senior Des. Proj. I 
ME Lab II 
AE 241 
AE 312 
AE 235 
HU/SS 
TOTAL 

Propulsion 
Stability and Control 
Aerodynamics 
Elective 

Total credits required for graduation: 

Cla~s 

2 
3 
3 
0 
4 
3 

3 
4 
0 
3 
3 
3 

Homo/Week 
Lab Rec. Cr. 
3 0 3.0 
0 2 4.0 
0 0 2.5 
1.5 0 0.5 
0 0 3.0 
0 0 3.0 

--~-

16.0 

0 0 3.0 
0 0 3.0 
1.5 0 0.5 
0 0 3.0 
0 0 3.0 
0 0 3.0 

~--- ----

15.5 

3 0 0 3.0 
0.5 1.5 0 1.0 
0.5 1.5 0 1.0 
3 0 0 3.0 
3 0 0 3.0 
3 
3 

0 
0 

0 6 
0.5 1.5 
3 0 
3 0 
3 0 
3 0 

0 3.0 
0 3.0 

17.0 

0 2.0 
0 1.0 
0 3.0 
0 3.0 
3.0 
0 3.0 

15.0 

128 

Notes: ME Core requires that students select two out of the following three courses and take the corresponding laboratories in the senior year. 

ME 271 Stress Analysis 
ME 203 Heat Transfer 
ME 322 Automated Controls 

(Lab: ME 273 Stress Lah) 
(Lab: ME 352 Heal Transfer Lab) 
(Lab: ME 325 Control Lab) 

The third course of the above (with or without the corresponding lab) may be taken as an elective. 
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REQUIREMENTS FOR THE 
MASTER OF SCIENCE 

ME600 

ME604 
ME621 
ME 660 

Applied Computational 
Methods 
Transport Phenomena 
Stress Analysis I 
Feedback Control 

AE Electives At least 3 AE courses 
Tech Electives At least 2 AE/ME/ 

IE/MN Courses 
Free Electives 

Note: All electives may include AE project or 
thesis credits. 

3 
3 
3 
3 
9 

6 
_2 
36 

In the above master's degree program 
students may pursue a project (up to 6 
units counted toward the degree) or a 
thesis (up to 12 units counted toward the 
degree) under the guidance of a faculty 
sponsor or may elect to complete the 
program solely with courses. At least 9 
elective credits must be approved 
ME/ AE/IE/MN courses or project or the
sis credits. The remaining 9 elective 
credits may be any graduate-level course 
but must be approved by the graduate 
adviser and should be consistent with a 
definable objective associated with the 
master's program. Students pursuing the 
MS in aerospace are expected to take 
their required courses at both the 
Brooklyn and Long Island campuses. 
Students may take out-of-department 
elective courses at either the Brooklyn or 
the Long Island campus (subject to 
approval by the graduate adviser). 

The department limits to 9 the total of 
transfer, reading (guided studies) and 
validation credits which can be applied 
toward master's degrees. The certifica
tion of validation credits is administered 
by the departmental graduate advisers. 
Issues related to transfer credits and elec
tives are the same as in the Mechanical 
Engineering Program. 

REQUIREMENTS FOR THE 
DOCTOR OF PHILOSOPHY 
The Department of Mechanical, 
Aerospace and Manufacturing Engin
eering offers this degree as an option 
(aerospace) within the Doctor of 
Philosophy in mechanical engineering. 
Refer to the requirements for the Doctor 
of Philosophy degree in mechanical 
engineering. 
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UNDERGRADUATE 
COURSES 

AE 231 Fluid Mechanics 3:0:0:3 

Fluids, kinematics, hydrostatics. 
Derivations of continuity, momentum 
and energy equations. Flux concepts and 
relation to divergence theorem. Control 
volume equations and applications. 
Bernoulli equation. Discussion of 
vorticity and stream function. Potential 
flows over simple geometric configura
tions. Flows in pipe networks and ducts, 
heat losses, friction factors. Prerequisite: 
MA 109 and ME 112. Also listed under 
ME231. 

AE 232 Compressible Flow 3:0:0:3 

Compressible flow. Integral and differ
ential forms of conservation equations 
for inviscid compressible flows. One
dimensional compressible flow, normal 
shocks, Fanno and Rayleigh flows. 
Oblique shock and expansion waves. 
Laval nozzle flow. Prerequisite: AE 231 
and ME 201. Also listed under ME232. 

AE 233 Viscous Flow 3:0:0:3 

Introduction to viscous flow theory. 
Viscous effects. Stress-strain relations, 
Reynolds transport theorem. Derivation 
of Navier-Stokes equations. Rayleigh 
problem and diffusion time. Similarity 
theory. Prandtl boundary layer equa
tions, flow over a flat plate. 
Compressibility and turbulence effects. 
Approximate methods, numerical meth
ods. Separated flows. Prerequisite: AE 
231. 

AE 235 Aerodynamics 3:0:0:3 

Incompressible inviscid flow, rotational 
and irrotational flow, elementary flows 
and their superposition, airfoil and wing 
geometry, aerodynamic forces and 
moments, thin airfoil theory, camber 
effects, incompressible laminar and tur
bulent boundary layer, vortex system, 
incompressible flow about wings, 
wing/body configurations, compressible 
flows past airfoils and wings, high-lift 
devices. Prerequisite: AE 232. 

AE 241 Propulsion 3:0:0:3 

Operation, performance and design 
methods for flight vehicle propulsion 
systems. Airbreathing engines: turbojet, 
turboprop, turbofan, ramjet and their 
components. Elements of rocket propul
sion systems. Prerequisite: AE 232. 

AE 242 Rocket Propulsion 3:0:0:3 

Development and design of rocket 
engines. Basic principles of mechanics, 
thermodynamics, aerodynamics and 
combustion reviewed. Propellants, rock
et engine elements (solid and liquid), 
heat transfer, cooling accessories. Heat 
transfer fundamentals. Prerequisite: AE 
232. 

AE 251 Space Dynamics 3:0:0:3 

Motion of a particle, systems of parti
cles, rigid bodies. Momentum and ener
gy principles and applications. Impulsive 
forces and moments. Projectiles with air 
resistance, trajectories and orbits, gyro
scopic theory. Prerequisite: ME 112 
andMA 108. 

AE 271 Stress Analysis 3:0:0:3 

Stress, equilibrium 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 and ME 121. 
Also listed under ME 271. 

AE 272 Advanced Stress Analysis 
3:0:0:3 

Torsion of thin-walled open and closed 
section beams. Membrane and hydrody
namic analogies. Bredt' s formula, multi
celled cross sections. Strain energy, 
Castigliano's theorems. Statically inde
terminate beams, frames, rings. 
Prerequisite: AE 271. Also listed under 
ME272. 

AE 311 Aircraft Performance 3:0:0:3 

Principles of powered flight. Devel
opment of equations of motion. Level 
flight performance of turbojet and pro
peller driven aircraft, climbing flight, 
ceiling, take-off and landing. Steady 
turning flight. Prerequisite: ME 112. 
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AE 312 Stability and Control 3:0:0:3 

Static and dynamic stability and control 
of aircraft and missiles. Development of 
rigid body equations of motion, lin
earization of equations of motion of air
planes. Prerequisite: AE 311. 

AE 341 Introduction to Aerodesign 
1:3:0:2 

Consideration of the nature of design 
synthesis and analysis as it pertains to 
aerospace vehicles. Qualitative and 
quantitative aspects of feasibility, design 
methodology and modeling. 

AE 342 Aircraft Design 2:3:0:3 

Preliminary design of commercial jet 
transport. Development of aerodynamic 
configuration, power plant selection, 
fuselage layout, wing design, weight and 
balance estimation, drag estimation, and 
performance, analysis of final design. 
Prerequisite: AE 311. 

AE 344 Spacecraft Design 2:3:0:3 

Design of hypervelocity vehicles. 
Trajectory and orbit analyses, problems 
of re-entry, propulsion system design, 
staging. Design of a boost vehicle for 
satellite missions and a re-entry vehicle 
for earth return. Prerequisite: AE 251. 

AE 349 Fluids Laboratory I 0:3:0: I 

Laboratory experiments in the area of 
incompressible inviscid and viscous 
flows. Measurement techniques, conser
vation Jaws, boundary layers, aerody
namics. Prerequisite: AE 231. 

AE 350 Fluids Laboratory II 0:3:0: I 

Laboratory experiments in the area of 
inviscid and viscous flows. Measure
ment Techniques: hot wire and laser 
Doppler anemometry. Supersonic flows, 
shock tube. Prerequisite: AE 232 and 
AE 349. 

AE 381-382 Senior Honors Work in 
Aerospace Engineering I, II 

credit to be arranged 

Independent project undertaken by 
qualified honors students in aerospace 
engineering resulting in a written 
report. Credit may be awarded toward 
technical elective requirement. Adviser 

approval required. Consultation with 
adviser well in advance of registration 
is recommended. 

AE 391-392 Guided Studies in 
Aerospace Engineering I, II 

credit to be arranged 

Guided readings in specific subject areas 
for qualified students in aerospace engi
neering. Adviser approval required. 

GRADUATE 
COURSES 

AE 651 Advanced Dynamics I 2:0:0:0:3 

Kinematics and dynamics 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 holonomic and nonholonomic con
straints; applications. Prerequisite: AE 
adviser's approval. Also listed under 
ME651. 

AE 652 Advanced Dynamics II 
2:0:0:0:3 

General motions of rigid bodies, Euler's 
equations, gyroscopic motions and sta
bility, impulsive motions, linear oscilla
tions of two-degree and n-degree-of
freedom systems, matrix formulations, 
applications, variational principles. 
Prerequisite: AE 651. Also listed under 
ME652. 

AE 732 Computational Methods in 
Thermal and Fluid Mechanics 

2:0:0:0:3 

Numerical analyses. Finite difference 
approximations, error and stability 
analyses, numerical dispersion and 
damping, matrix inversion methods. 
Implicit and explicit procedures, SOR, 
ADI, hopscotch and direct solvers for 
evaluating linear and nonlinear diffusion 
and convection problems. Prerequisite: 
AE adviser's approval. Also listed 
under ME 715. 

AE 740 Principles of Fluid Dynamics 
2'/,:0:0:3 

Conservation laws of mass momentum 
and energy. Elements of potential theory. 
Applications of inviscid flow to simple 
internal and external geometries; differ
ential approach to fluid dynamic prob
lems; thin airfoil theory. Prerequisite: 
AE adviser's approval. 

AE 741 Compressible Flow 2:0:0:0:3 

Subsonic, transonic and supersonic flows 
over two dimensional and axisymmetric 
bodies. Shock wave development in both 
one-dimensional unsteady and two
dimensional steady flow systems. 
Internal and external flows are consid
ered. Prerequisite: AE adviser's 
approval. Also listed under ME 713. 

AE 742 Viscous Flow 2:0:0:0:3 

Molecular and macroscopic transport, 
concepts of stress and strain, and deriva
tion of the Navier-Stokes equations. 
Applications to problems of diffusion, 
boundary layers and slow motion. 
Analytic and numerical methods are pre
sented. Prerequisite: AE adviser's 
approval. Also listed under ME 711 

AE 743 Turbulent Flow 2'/,:0:0:3 

General theories of turbulence, Reynolds 
transport theorem, turbulent heat and 
mass transfer, instability, transition, sta
tistical approach to turbulence, mathe
matical modeling, experimental meth
ods, analysis of turbulent external flows; 
jets, wakes, mixing layers, turbulence in 
boundary flows. Prerequisite: AE 742. 
Also listed under ME 712. 

AE 746 Fluid Dynamics of Rotating 
Machinery 2:0:0:0:3 

Methods of analysis of flow in rotating 
machines. Cascades, performance, radial 
equilibrium, secondary flows, viscous 
flows. Supersonic and transonic flows in 
compressors and turbines. Prerequisite: 
AE 741 and AE 742. 
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AE 755 Experimental Methods in 
Thermal and Fluid Mechanics 

2~:0:0:3 

Measurement principles including 
mechanical, electrical, electromagnetic, 
thermal and optical techniques. 
Applications to measurements of forces, 
pressures, heat transfer, velocity and 
electron density. Schlieren, interferome
try, laser, Raman scattering. Prereq
uisite: AE adviser's approval. 

AE 803 Vehicle Dynamics I 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 re-entry 
trajectories. Land and seaborne vehicles: 
automobile, tracked vehicles, ship and 
GEM vehicles. Prerequisite: AE advis
er's approval. 

AE 810 Theory of Propulsion 
2'/,:0:0:3 

Principles of modem high-speed propul
sion based on chemical energy sources. 
Air-breathing engines, combustion ther
modynamics, flows with chemical reac
tions, thermochemistry of solid and liq
uid rocket engines. Engineering parame
ters in engine design. Prerequisite: AE 
adviser's approval. 

AE 819 Special Topics 2'/,:0:0:3 

Topics of particular current interest in 
aeronautics and astronautics. 
Prerequisite: AE adviser's approval. 

AE 901-904 Guided Readings, I, II, 
III, IV each 3 units 

Open to qualified graduate students 
interested in special advanced topics. 
Directed study including analytical work 
and/or laboratory investigations. 
Prerequisite: written permission of 
departmental head. 
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PROJECT, THESIS 
AND DISSERTATION 

AE 996 Project each 3 units 

Engineering project pursued with guid
ance of faculty member. Project titles 
submitted in writing to department head 
and adviser appointed for the project. 
May be extended to thesis with project 
adviser's recommendation. Credit only 
upon completion of project. Re-registra
tion fee: 3-unit charge. Prerequisite: 
degree status. 

AE 997 MS Thesis each 3 units 

Master's thesis to present results of orig
inal investigation in field of student's 
specialty. Thesis an extension of AE 
996, on recommendation of project 
adviser. Continuous registration 
required. Maximum of 12 units of AE 
996-997 counted toward degree. 
Reregistration fee: 3-unit charge. 
Prerequisite: AE 996 or AE adviser's 
approval. 

AE 999 PhD Dissertation 
each 3 units 

Doctor's dissertation evincing indepen
dent study and original contributions in 
field of specialization. Oral examination 
on subject of dissertation and related top
ics required. Minimum of 24 units; also 
continuous registration at minimum of 3 
units per semester required until disserta
tion completed. Reregistration fee: 3-
unit charge. Prerequisite: degree status. 

THE FOLLOWING 
GRADUATE COURSES ARE 
OFFERED IRREGULARLY 
IN RESPONSE TO 
INDUSTRY DEMAND: 

AE 623-624 

AE 704 
AE714 
AE744 
AE 745 
AE 748 
AE 751-752 

AE 801 
AE 806 
AE811 

Computational Methods in 
Mechanical & Aerospace 
Engineering I & II 
Aerothermo Chemistry 
Radiation Gas Dynamics 
Viscous Compressible Flow 
Hydrodynamics 
Dynamics of Rarefied Gases 
Aerodynamics of Urban 
Environment I & II 
Trajectories and Orbits 
Physics of the Atmosphere 
Engine-Airplane Integration 
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INDUSTRIAL ENGINEERING PROGRAM 

Director: Charles J .· Bai\J~·tt ., 
The Department of M1~.!:1anical, 
Aerospace and Man~facturing 
Engineering offers a program i·n industri
al engineering at the master's level. 

Industrial engineering addresses how 
systems operate and is concerned with the 
effective and efficient delivery of quality 
products and services. The tools applied 
include analytic modeling, system simula
tion, queuing systems, work design, pro
ject planning, facilities design and quality 
management and control. Courses are 
available in each of these topics, many 
with course projects suited to the practice
oriented degree offered at Polytechnic. 

Many students seek a graduate degree 
in industrial engineering after completing 
an undergraduate degree in another engi
neering discipline. Because industrial 
engineers often work on multidiscipline 
teams, students are encouraged to use their 
electives to add strength in some area 
related to their career interests, such as: 

Mechanical engineering 
Manufacturing 
Operations management 
Construction management 

The graduate adviser will work with 
the student to develop a suitable program 
for either full-time or part-time study, 
with a product or service orientation. 

There are opportunities in many 
diverse areas. For example, industrial 
engineers are called upon to: 

o Design quality into products and 
processes; 

o Apply the principles of total quality 
management (TQM); 

o Develop efficient work methods; 
o Locate facilities and design plant layouts; 
o Improve productivity and competitiveness; 
o Schedule and manage projects; 
o Ust> computers to simulate physical sys

tems and processes; 
o Apply their knowledge in manufac

turing and service industries, 
including finance, health care, 
logistics and construction 

Industrial engineers seek to allocate 
limited resources in an effective manner. 
A unifying theme focusing this body of 
knowledge and methods into a coherent 
entity is 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 in 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 engineering. 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 techniques are applied in a very 
wide range of organizations. There are 
industrial engineers in banks, hospitals, 
government, transportation and commu
nications, construction, social service, 
facilities design, manufacturing, ware
housing and information processing. 

Many industrial engineers move from 
the analysis and design of productive 
systems to the administration of those 
systems. While engineering and manage
ment are different fields, both require the 
ability to make decisions based on valid 
information. Industrial engineers are 
especially trained to obtain and evaluate 
such information. 

REQUIREMENTS FOR THE 
MASTER OF SCIENCE 
The general Polytechnic requirements 
for the Master of Science degree are 
stated in this catalog under "Degree 
Requirements." Detailed requirements 
for this degree are shown below. 

Admission to the master of science 
program requires a bachelor's degree in 
an engineering discipline from an 
accredited institution, with a superior 
undergraduate academic record. A stu
dent not meeting these requirements is 
considered for admission on an individ
ual basis and may be admitted subject to 
the completion of appropriate undergrad
uate courses to remove deficiencies. 

Students are encouraged to seek 
waivers (and have an appropriate substi
tute designated) for all required courses 
in which they can demonstrate compe
tence, so that they can use their time 
most effectively. 

The requirements for the MS in 
industrial engineering are identified in 
four groups, plus a computer literacy 
prerequisite. Courses in Group B may be 
waived if equivalent courses were taken 
previously. In such cases, additional 
Group D courses may be taken. 

All students must have a Program of 
Study (POS) on file, which describes the 
approved plan of study for the degree. 

Group A: Prerequisite Courses (or 
equivalent knowledge) 

Students must be computer literate and 
have knowledge of engineering econo
my and probability and statistics. If the 
prospective student lacks the relevant 
knowledge, the requirement may be sat
isfied by the following: 

o Probability and statistics (MA 651 or 
equivalent) 

• Engineering economy (MG 608 or 
equivalent) 

o Computer literacy (ME 101 or 
equivalent) 

Up to 6 credits of graduate courses in 
this category of prerequisite knowledge 
can be counted for degree credit as elec
tives, although the electives needed for 
the student's concentration must also be 
satisfied. 
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Group B: Required Courses 18 units 

IE 611 Quality Control and Improvement 
IE 619 Production Planning and Control 
IE 620 Project Planning and Control 
IE 621 Facility Planning and Design 
IE 682 Factory Simulation 
MN 789 Production Science 

Group C: Major Electives 9 units 

Select at least two of the groups shown 
below, and take at least one course from 
each group. Additional courses from any 
group may be used as Group D electives. 

Group Cl 

IE 785 

IE 788 
IE 792 

Computer Integrated Manufacturing 
Svstems (C/MS) 
Manufacturing Systems Engineering 
Design for Manufacturability 

Group C2 

IE 612 

MG 635 
IE 685 

Quality Engineering Using Robust 
Design 
Introduction to TQM 
System Reliability 

Group C3 

ME 600 Applied Computational Methods 
ME 660 Discrete Time Feedback Control 
ME 700 Finite Elements 
ME 718 Thermal Issues in Manufacturing 

Processes 
MN 796 Electronic Systems Manufacturing 

Group C4 

MG 820 Project Assessment and 
Management 

MG 825 Construction Administration 
MG 826 Construction Estimates and Costs 
MG 827 Specification and Coniracts 
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GroupC5 

IE 645 
MG 617 

MN 618 

Productivity Management 
Performance Measurement and 
Reward Systems 
Managing the Human Side of 
Technological Change 

Group C6 

MA 703 
MA 614 
IE 650 

Linear Algebra 
Linear Programming 
(Queuing Systems) or MA 612 
(Theory of Queues) 

Group D: Other Approved Electives 
9 units 

Select other appropriate courses in 
consultation with the adviser. 
Concentrations in areas suited to the stu
dent's career interest are encouraged, 
such as mechanical engineering, manu
facturing, operations management and 
construction management. Courses from 
computer science (such as databases 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 (IE 776) or Industrial 
Safety Engineering (IE 775) may also be 
used in Group D. 

CERTIFICATE PROGRAM 
The department offers a certificate pro
gram designed for the professional with 
work experience. A certificate program 
requires five courses, which are selected 
in accordance with the needs of the indi
vidual. Applicants for a certificate pro
gram must hold a bachelor's degree. On 
completion of the sequence with a B 
average or better, the student is issued a 
certificate. Students who later are admit
ted to study for a master's degree are 
usually able to apply all certificate cours
es toward the master's degree. 

If a student has taken the equivalent 
of any required courses as an undergrad
uate, or 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 department. The certificate pro
gram is shown below. 

Advanced Industrial Engineering: 

IE 612 Quality Engineering Using Robust 
Design 

IE 619 Production Planning and Control 
IE 645 Productivity Management OR 
MG 617 Performance Measurement and 

Reward Systems 
MN 618 Introducing New Methods: Leading 

Change 
IE 620 Project Planning and Control 
or 
MG 820 Project Assessment and 

Management 
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GRADUATE 
COURSES 

IE 611 Quality 
Improvement 

Control and 
2'/c:0:0:3 

The goal of this course is to provide the 
student with a solid foundation in the 
cost of quality, quality assurance and 
quality management. Emphasis is placed 
on the basic tools of quality control such 
as control charts and their use, the con
cept of "out of control," acceptance 
sampling, variables and attributes charts, 
and producer's and consumer's risk. A 
unique aspect of this course is the 
demonstration of the power of teams of 
people with different expertise to 
improve quality. A course project is 
required. Prerequisite: MA 65 I or famil
iarity with the concepts of probability 
and statistics. Also listed under MN 
611. 

IE 612 Quality Engineering Using 
Robust Design 2'/c:0:0:3 

The goal of this course is to provide a 
broad review of the procedures 
involved in improving the quality of 
manufacturing. By employing both 
Taguchi techniques, such as the use of 
signal-to-noise ratio representations, 
and other techniques less sensitive to 
parameter interactions, a full spectrum 
of robust design methods are presented. 
Applications of these procedures are 
reviewed including online trouble
shooting methods to assure quality in 
manufacturing. Prerequisite: IE 6I I. 
Also listed under MN 612. 

IE 619 Production Planning and 
Control 2'/c:0:0:3 

A survey course in basic and advanced 
manufacturing planning and control 
systems covering short-term forecasting 
systems, master production scheduling, 
material requirements planning, inven
tory management, capacity manage
ment, production activity control and 
just-in-yime. 

IE 620 Project Planning and Control 
(Project Management) 2'/,:0:0:3 

Discussion of the knowledge and 
process required to manage a project 
throughout its life cycle from concept to 
completion. Topics include engineering 
analysis, screening and selection, con
figuration and total quality management, 
scheduling using PERT and CPM, bud
geting and resource management, com
puter support and software. Case studies 
are used to illustrate the process. Also 
listed under MG 810 and CE 828 

IE 621 Facility Planning and Design 
2'/c:0:0:3 

Topics covered include facilities design 
for global competitiveness, strategic 
master site planning, site selection, fac
tory layout and design, facility manage
ment systems, and materials handling 
and storage planning. Guidance on 
selecting alternative facility plans and 
application of queuing methods and 
computer modeling for facility design 
and evaluation are presented. 

IE 645 Productivity Management 
2'J,:0:0:3 

Modern approaches to productivity 
measurement, evaluation, planning and 
improvement in both manufacturing 
and service industries. Participants will 
develop productivity models for various 
types of organizations. Also listed 
under MG 645. 

IE 682 Factory Simulation 2'/c:0:0:3 

Modeling and simulation of complex 
industrial, commercial and service sys
tems, such as factories and hospitals. 
Students develop, run and experiment 
with several simulation models using 
different software packages. Prerequi
site: computer literacy. 

IE 776 Manufacturing Resources 
Planning (MRP II) 2'J,:0:0:3 

Computerized systems to effectively 
run a manufacturing business are dis
cussed as well as the process of soft
ware specification, evaluation, selection 
and implementation. Topics include 
MRP logic, enterprise resource plan
ning, manufacturing execution systems, 
inventory management and bill of mate-

rials. Several different software systems 
and their features are highlighted. Also 
listed under MN 776. 

IE 785 Computer Integrated 
Manufacturing Systems (CIMS) 

2'/,:0:0:3 

The basic concepts of manufacturing 
complex products with complex 
processes relying heavily on computer 
and data processing technologies are 
introduced. All aspects relative to prod
ucts and processes-planning, design, 
manufacturing and shipping-are 
addressed from a variety of perspec
tives. Techniques for managing and 
optimizing manufacturing productivity 
are explored. Also listed under MN 
785. 

IE 788 Manufacturing Systems 
Engineering 2Y,:0:0:3 

Topics concentrate on contemporary 
techniques for product design and man
ufacture, including financials of the 
manufacturing firm, quality, reliability, 
Taguchi methods of product and 
process design, scale-up and partition
ing, production flows, modern manu
facturing methods such as JIT/TQC, 
pull and synchronized manufacturing. 
Cultural factors are also discussed. 
Also listed under MN 788. 

IE 792 Design for Manufacturability 
(DFM) 2'12:0:0:3 

Concepts and techniques for the eco
nomic, functionally sound and high
quality product design for manufacture 
are introduced. Emphasis is placed on 
designing for easy assembly, both 
robotics and manual, and on the effec
tive use of plastics for manufacturing 
cost reduction. Managerial and organi
zational approaches and case studies of 
successful designs are reviewed. Also 
listed under MN 792. 

IE 911-912 Selected Topics in IE 
each 2'/c :0:0:3 

Areas not covered in other courses. 
Specific topics vary according to instruc
tor, who may be a visiting professor. 
Topics and prerequisites announced dur
ing term prior to offering. 
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IE 930-931 Readings in Industrial 
Engineering I, II each 3 units 

Individual reading of selected papers 
and current literature in specialized area 
of study, guided by faculty member. 
Prerequisite: approval of adviser, 
instructor and department head. 

IE 997-998 Thesis for the Degree of 
Master of Science each 3 units 

Original investigation in topic chosen 
by student. Conferences and progress 
reports required during work and final 
written report required; oral examina
tion may be requested by department. 
Registration and degree credit beyond 
first 6 units require separate approval. 
Prerequisite: degree status and 
approval of supervising professor, 
adviser and department head. 

INDUSTRIAL ENGINEERING 
UNDERGRADUATE COURSES 
AVAILABLE AS ELECTIVES 
ONLY 
These courses are under the admin
istrative control of the Department of 
Mechanical, Aerospace and Manufac
turing Engineering and are available as 
undergraduate electives in ME and 
other programs. 

IE 300 Engineering Economy 
3:0:0:3 

Economic and financial considerations 
in engineering decisions. Decision crite
ria under certainty, risk, uncertainty. 
Cost concepts, financial calculations, 
capital sources, accounting data, depre
ciation. Comparison of alternatives by 
annual cost, present worth and dis
counted cash flow methods. Minimum 
cost and maximum profit determina
tion, replacement and economic life, 
breakeven analysis, effect of taxes, 
intangible factors. Prerequisite: junior 
status. 
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IE 311 Quality Control and Quality 
Assurance 3:0:0:3 

Introduction to the concepts of the cost 
of quality, quality 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 1of con
trol"; charts based upon variables and 
charts based upon attributes. Specifica
tions and tolerances. Acceptance sam
pling by lots, including concepts of pro
ducer's and consumer's risks. Course 
project required. Prerequisite: MA 223. 

IE 321 Facility Planning and Design 
3:0:0:3 

Development of quantitative models for 
analysis of facility layout and location 
problems. Solutions by both mathemati
cal optimization and heuristic algo
rithms. Locations of single and multiple 
facilities in existing and new layout 
design. Other topics include computer
ized layout planning, materials handling 
systems, evaluation and improvement 
of facility productivity. Prerequisite: 
MA 223. 

IE 342 Robotics Applications 
2'/.: I 12:0:3 

Applied robotics and the cost-effective 
integration of robots into manufacturing 
processes. The course will cover total 
systems, robotic cell design and selec
tion of robot types to suit each phase of 
industrial engineering. Laboratory 
experiments will include construction 
and use of robots and scaled models. 
Plant visits, field trips and case studies. 
Prerequisite: junior status. 

IE 380 System Simulation 2:3:0:3 

Modeling and simulation of discrete 
stochastic systems, including random 
variables and statistical phenomena. 
Case studies of simulation applications. 
Intensive applications of PC-based sim
ulation software packages. Economic 
factors supporting simulation tech
niques. Students develop, run and 
experiment with several simulation 
models. Prerequisite: MA 224. 

THE FOLLOWING COURSES 
ARE OFFERED IRREGULAR
LY IN RESPONSE TO INDUS
TRY DEMAND 

IE 600 Engineering Economy 
IE 606 Work Design and Measurement 
IE 618 Inventory Models 
IE 627 Operations Research: 

Deterministic Models 
IE 628 Operations Research: 

Stochastic Models 
IE 650 Queuing Systems I 
IE 685 System Reliability 
IE 765 Human Factors in Engineering 

Design 
IE 775 Industrial Safety Engineering 



DEPT. OF MECHANICAL, AEROSPACE AND MANUFACTURING ENGINEERING 

MANUFACTURING ENGINEERING PROGRAM 

Director: Charles J. Bartlett 

A graduate program leading to a Master 
of Science in manufacturing engineering 
is offered by the Department of 
Mechanical, Aerospace and 
Manufacturing Engineering. Some 
courses are offered at the undergraduate 
level as technical electives for various 
engineering programs. 

In recent years, much has been writ
ten about how to improve the produc
tivity, profitability and competitiveness 
of U.S. manufacturers. Many new 
approaches have been introduced. The 
first wave of these focused on improv
ing competitiveness through improving 
quality and reducing inventory and 
cycle time by focusing on design, the 
introduction of product realization 
processes and the introduction of spe
cific new methods such as TQM, 
JIT/TQC, new production control sys
tems and activity based costing. The 
program at Polytechnic emphasizes 
these methods and supports them 
through courses in robust design and 
the design of experiments techniques. 
As for production, there are courses in 
CIM and modem methods of produc
tion control such as Goldratt's synchro
nous manufacturing. Success in the 
application of these new methods 
depends upon getting acceptance for 
their use, so the program addresses 
specifically how to overcome cultural 
barriers through courses in managing 
the human side of technological change 
and developing high-performance 
teams. Currently in U.S. industry, atten
tion is being focused on reducing vari
ability in production, thereby improving 
asset utilization and hence profitability 
and customer satisfaction. New courses 
in production science have been intro
duced that specifically a.ddress these 
issues. 

Polytechnic's comprehensive pro
gram in manufacturing engineering 
focuses this array of new methods 
which are generally applicable and thus 
portable. Students may acquire specific 
knowledge in any of the professional 
disciplines offered at Polytechnic 
through a concentration consisting of 

up to four courses. The program is 
interdisciplinary and is designed for 
working professionals who have 
responsibilities in manufacturing and 
for those who plan to enter manufactur
ing after completing the masters pro
gram. 

Because hands-on experience is so 
important, the program has made 
arrangements with local manufacturers 
for full-time students and those part-time 
students that do not work full-time to do 
internships in nearby manufacturing 
Industry. Pursued full-time, the MS pro
gram, including the internship, can be 
completed in one year. 

MASTER OF SCIENCE IN 
MANUFACTURING 
The MS in manufacturing engineering 
can be taken full time or part time in 
either Brooklyn or Westchester. 

Students are drawn from a wide vari
ety of manufacturing firms, large and 
small. Students have come from firms 
such as Symbol Technologies, Standard 
Motor Products, IBM, Lora!, Medical 
Labs Automation, Guild Moulders, 
Photocircuits Corporation, Pitney 
Bowes, Kraft-General Foods, Kepco, 
Lucent Bell Labs and many others. 

This program is designed to: 
• Empower the engineer to identify, 

evaluate and implement production 
improvement by the application of 
new methods. 

• Provide experience in design and pro
duction through internships and 
projects. 

• Provide hands-on experience in the 
use of software for design and simula
tion. 
Students graduating from this pro

gram will be equipped with working 
knowledge of advanced methods and 
techniques in manufacturing that are in 
use throughout the world. They will 
have sufficient knowledge and hands-on 
experience to enable them to contribute 
significantly to productivity improve
ment and to provide the leadership that 
such programs require. They will be well 
positioned to advance their own careers. 

UNDERGRADUATE 
PARTICIPATION IN 
MANUFACTURING 
Undergraduate courses in manufacturing 
Engineering are offered at Polytechnic. 
These courses allow students in the dif
ferent engineering disciplines to use 
manufacturing courses as electives in 
their undergraduate programs. 

DESIRABLE BACKGROUNDS 
FOR GRADUATE STUDENTS 
Admission to this graduate program is 
open to those holding an accredited engi
neering degree (BS or BE), to graduates 
in physics, chemistry, materials science, 
and the biological sciences and to those 
holding an MBA. 

International students with equivalent 
backgrounds are eligible to participate in 
the program. 

REQUIREMENTS FOR THE 
MS IN MANUFACTURING 
ENGINEERING 
The degree program requires 36 credits, 
typically made up of eleven courses and 
a 3-credits master's report or I 0 courses 
and a 6-credits master's report. Credit 
may be granted for up to three relevant 
graduate level courses (9 credits) com
pleted elsewhere with a grade of B or 
better. Issues relating to the transfer of 
courses are addressed in the "Mechanical 
Engineering" section of the catalog. 

Prerequisite Courses 
(or equivalent knowledge) 

Students must be computer literate and 
have knowledge of engineering econo
my and probability and statistics. If the 
prospective student lacks the relevant 
knowledge, the requirement may be sat
isfied by the following courses: 

Probability and Statistics 
(MA 651 or equivalent) 

Engineering Economy 
(MG 608 or equivalent) 

Computer Literacy 
(ME I 01 or equivalent) 
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Up to 6 credits of graduate courses in 
this category of prerequisite knowledge 
can be counted for degree credit as elec
tives, although the electives needed for 
the student's concentration must also be 
satisfied. 

Required Core Courses 18 Units 

MN 611 Quality Control and Improvement 
MN 618 Managing the Human Side of 

Technological Change 
MN 785 Computer Integrated Manufacturing 

Systems 
MN 788 Manufacturing Systems Engineering 
MN 789 Production Science 
MN 792 Design for Manufacturability (DFM) 

Other Courses 18 units 

Students are encouraged to organize 
their electives into "concentrations." 
Concentrations are designed to suit the 
student's career needs and, for those who 
are working, the needs of the firm. 
Concentrations are designed by the stu
dent together with a faculty adviser 
and/or his employer. Any course in the 
Polytechnic catalog that is so approved 
may be elected as part of a concentration. 

lllustrative Concentrations: 

Product Realization Concentration 

MN 612 Quality Engineering Using Robust 
Design 

IE 619 Production Planning and Control 
MN 632 High Performance Teams 
MN 651 Design Strategies 
MN 771 The Product Realization Process 

Production Concentration 

MN 612 

MN 651 
IE 682 
MN 771 
MN 776 

Quality Engineering Using Robust 
Design 
Design Strategies 
Factory Simulation 
The Product Realization Process 
Manufacturing Resources Planning 
(MRP) 

Electronics 
Manufacturing Concentration 

MN 612 Quality Engineering Using Robust 
Design 

MN 796 Electronic Systems Manufacturing 
MN 802 Thermal Design of Electronics 

Systems for Performance and 
Reliability 

MN 804 Thermal Issues in Manufacturing 
Processes 

lABORATORY AND 
PROJECT WORK 
Students may use the laboratory facilities 
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 MN 996, MS Report, is normally 3 
credits. It may be expanded to 6 units by 
use of MN 997 as an elective. The MS 
Report is done in an industrial lab setting 
whenever possible. Local industries with 
plants accessible to both campuses offer 
internships in many types of manufactur
ing. 

Part-time students may draw upon 
their work to provide appropriate mas
ter's reports. Full time students may also 
work on theoretical or experimental 
research projects at Polytechnic. In all 
cases, a faculty adviser is assigned. 
Written project proposals are required at 
the start of the work. A written summary 
and report are required upon completion 
of the project. 

CERTIFICATE PROGRAM 
The department offers certificate pro
grams designed for the professional with 
work experience. A certificate program 
requires five courses, which are selected 
in accordance with the needs of the indi
vidual. Applicants for a certificate pro
gram must hold a bachelor's degree. On 
completion of the sequence with a B 
average or better, the student is issued a 
certificate. Students who later are admit
ted to study for a master's degree are 
usually able to apply all certificate 
course credits towards the master's 
degree. 

If a student has taken the equivalent 
of any required courses as an undergrad
uate, then substitute courses must be 
selected in consultation with the adviser. 
Additional information may be obtained 
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from the department. The certificate pro
grams are shown below: 

Manufacturing Excellence by Design: 
A Holistic Approach 

Required Courses: 
MN 612 Robust Design 
MN 651 Design Strategies 
MN 792 Design for Manufacturability 

Elective Courses (choose 2): 
MN 771 Product Realization Process 
MN 788 Manufacturing Systems Engineering 
MN 796 Electronic Systems Manufacturing 

Manufacturing Engineering and 
Production Science 

Required Courses: 
MN 788 Manufacturing Systems Engineering 
MN 789 Production Science 
IE 619 Production Planning and Control 

Elective courses (choose 2): 
MN 611 Quality Control and Improvement 
MN 618 Managing the Human Side of 

MN 632 
MN 776 
MN 785 
MN 796 
IE 682 

Technology 
Building High Performance Teams 
Manufacturing Resources Planning 
Computer Integrated Manufacturing 
Electronics Systems Manufacturing 
Factory Simulation 

Achieving World Class Quality 

Required Courses: 
MN 611 Quality Control and Improvement 
MN 612 Robust Design 
MN 632 Building High Performance Teams 

Elective Courses (choose 2): 
MN 651 Design Strategies 
MN 771 Product Realization Process 
MN 788 Manufacturing Systems Engineering 

lABORATORY FACILITIES AT 
POLYTECHNIC 
The laboratories used in the Manufac
turing Engineering Program include a 
network of workstations. The laboratory 
and project activities associated with 
manufacturing include: 

Simulation Laboratory, including 
such tools as Witness, A vena, Promodel, 
Simfactory, and Xcell+; design for man
ufacturability software used for studying 
and evaluating designs, such as vehicle 
subsystems; MRP software such as 
Macola and Process and Work Flow; 
and methods that include applications of 
Lab View for efficient real-time data col
lection and closed-loop control. 
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GRADUATE COURSES 

The courses with MN designations 
below are followed by a set of courses 
from other programs that are commonly 
taken by manufacturing engineering stu
dents. 

MN 611 Quality Control and 
Improvement 2/:>:0:0:3 

The goal of this course is to provide the 
student with a solid foundation in the 
cost of quality, quality assurance and 
quality management. Emphasis is placed 
on the basic tools of quality control such 
as control charts and their use, the con
cept of "out of control," acceptance sam
pling, variables and attributes charts, and 
producer's and consumer's risk. A 
unique aspect of this course is the 
demonstration of the power of teams of 
people with different expertise to 
improve quality. A course project is 
required. Prerequisite: MA 651 or famil
iarity with the concepts of probability 
and statistics. Also listed tmder IE 611. 

MN 612 Quality Engineering Using 
Robust Design 2/:>:0:0:3 

The goal of this course is to provide a 
broad review of the procedures involved 
in improving the quality of manufactur
ing. By employing both Taguchi tech
niques, such as the use of signal-to-noise 
ratio representations, and other techniques 
less sensitive to parameter interactions, a 
full spectrum of robust design methods 
are presented. Applications of these pro
cedures are reviewed including online 
troubleshooting methods to assure quality 
in manufacturing. Prerequisite: IE 611. 
Also listed under IE 612. 

MN 618 Managing the Human Side 
of Technological Change 2/:>:0:0:3 

The introduction of new technology 
brings with it the need to sensitize and 
educate engineers and managers to the 
impact these changes have on the techni
cal as well as the general work force. 
This course concentrates on the manner 
in which new technologies and the asso
ciated new work structures can be intra-

duced to a technology-sensitive organi
zation. Issues of learning, communica
tion, motivation, the appropriate man
agement of change and the leadership 
responsibility in "making it happen" are 
extensively discussed. 

MN 632 Building High Performance 
Teams 2/:>:0:0:3 

Successful manufacturing programs 
require the teaming of a number of pro
fessionals having a variety of expertise, 
from product design, manufacturing 
process design, production engineering, 
quality control, testing, packaging, etc. 
In the past, these individual experts were 
involved only in a serial fashion in the 
overall product realization process, with 
not very effective results. Considerable 
evidence is available to conclude that 
uniting these experts in a consistent team 
produces substantial benefits. This 
course provides students with the skills 
and knowledge to build work unit effec
tiveness. Topics include diagnosing team 
functioning, understanding group 
dynamics, creating a productive team 
culture, surfacing and resolving critical 
issues and implementing strategies for 
organizational support. 

MN 651 Design Strategies 2/:>:0:0:3 

Product design is a major determinate of 
product cost, quality and customer satis
faction. The design process is explored 
including establishing customer require
ments, developing product specifica
tions, conceptual design, detailed design, 
design for manufacturability, competi
tive analysis and design for the environ
ment. Computer-aided applications and 
case studies are reviewed. 

MN 771 Product Realization Process 
(PRP) 2/:>:0:0:3 

Getting new products developed and to 
market is a major factor in determining 
global competitiveness. Case studies will 
be used to illustrate the product realiza
tion process and the successful applica
tion of R&D, concurrent engineering, 
cross-functional teams, continuous 
improvement, computer applications, 
target costing and new product develop
ment management. 

MN 776 Manufacturing Resources 
Planning (MRP II) 2/:>:0:0:3 

Computerized systems to effectively run 
a manufacturing business are discussed 
as well as the process of software speci
fication, evaluation, selection and imple
mentation. Topics include MRP logic, 
enterprise resource planning, manufac
turing execution systems, inventory 
management, and bill of materials. 
Several different software systems and 
their features are highlighted. Also listed 
under IE 776. 

MN 785 Computer Integrated 
Manufacturing Systems (CIMS) 

2/:>: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 
under IE 785. 

MN 788 Manufacturing Systems 
Engineering 2/:>:0:0:3 

Topics concentrate on contemporary 
techniques for product design and manu
facture, including financials of the man
ufacturing firm, quality, reliability, 
Taguchi methods of product and process 
design, scale-up and partitioning, pro
duction flows, modern manufacturing 
methods such as JIT!fQC, pull and syn
chronized manufacturing. Cultural fac
tors are also discussed. Also listed 
under IE 788. 

MN 789 Production Science 

Just-in-time and synchronous manufac
turing methods are reviewed. The basic 
dynamics of factories are analyzed to 
understand the importance of congestion 
and bottleneck rates on cycle time and 
inventories. Analytical models are devel
oped to study variability and randomness 
introduced by breakdown, setups and 
hatching. Simulation studies are used to 
provide data on performance of transfer 
lines. 
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MN 792 Design for 
Manufacturability (DFM) 2'12:0:0:3 

Concepts and techniques for the eco
nomic, functionally sound and high
quality product design for manufacture 
are introduced. Emphasis is placed on 
designing for easy assembly, both robot
ics and manual, and on 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 
under IE 792. 

MN 796 Electronics Systems 
Manufacturing 2'12:0:0:3 

The physical design and manufacturabil
ity of modern electronics systems is a 
result of tradeoffs involving partitioning, 
electrical performance, cooling and 
mechanical stresses. Design parameters 
are derived to study the tradeoffs, along 
with specific examples from reverse 
engineering studies. The current status 
and future directions of low-cost, high
volume manufacturing technologies are 
examined. 

MN 911-912 Selected Topics in 
Manufacturing Engineering I-II 

3 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 Readings in Manufac-
turing Engineering I-II 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
larly offered courses. The topic must be 
agreed upon by the student and adviser 
prior to registration. A written report on 
the topic is required. Prerequisite: 
approval of adviser, instructor and 
department head. 

MN 996 MS Report I 3 units 

Independent project demonstrating pro
fessional maturity and graduate-level 
knowledge completed under guidance of 
departmental adviser. Experimental 
work, software development and exten
sive analysis are commonly expected. 
Report must include results in one or 
more of these areas, critical analysis and 
interpretation of pertinent literature and 
should represent worthwhile contribution 
to the field. Written report (unbound) is 
required. Prerequisite: adviser's 
approval. 

MN 997 MS Report II 3 units 

With the approval of the graduate advis
er, some students may undertake a 6 
credit MS report. This should be planned 
in advance, during the registration for 
MN 996. In such cases, MN 997 is used 
for the second half of the registration. A 
grade of "S" or "U" is awarded in MN 
996 in these cases, and the letter grade 
given in MN 997 applies to all 6 units. 
Prerequisite: Adviser's approval. 

THE FOLLOWING 
GRADUATE COURSES ARE 
OFFERED IRREGUlARLY IN 
RESPONSE TO INDUSTRY 
DEMAND 

MN 794 Physical Design of Products 
MN 802 Thermal Design of Electronics 

System for Peiformance and 
Reliability 

MN 804 Thermal Issues in Manufacturing 
Processes 
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MANUFACTURING ENGI
NEERING UNDERGRADU
ATE COURSES AVAilABLE 
AS ELECTIVES ONLY 
These courses are under the administra
tive control of the Department of 
Mechanical, Aerospace and Manufac
turing Engineering, and are available as 
undergraduate electives in ME and other 
programs. 

MN 301 The Contemporary 
Productive Enterprise 3:0:0:3 

This course is designed to meet the 
needs identified by leaders in manufac
turing and service industries so that engi
neering school graduates are able to 
effectively apply what they have learned 
and quickly become effective in the 
work environment. The course provides 
an engineering treatment of factors that 
are common to both manufacturing and 
service enterprises including the opera
tions process, financial, materials and 
products. It also provides the foundation 
for follow-on courses in the manufactur
ing sequence and prepares students to 
learn from factory visits. Prerequisite: 
junior status or instructor's permission. 

MN 303 Product Design 3:0:0:3 

A product must meet both a customer 
need and goals of performance, cost, 
quality, reliability, testability and the 
environment to be successful in the mar
ketplace. The course addresses the issues 
that are critical to the design of a product 
for manufacture and the methods that 
have been found to be successful in 
addressing these issues. Selected manu
facturing processes are studied to estab
lish the relationship between product 
design and manufacturing process com
plexity. Prerequisite: junior status or 
instructor's permission. 
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MATERIALS SCIENCE PROGRAM 

Director: Said Nourbakhsh 

Materials scientists are specialists in the 
most effective utilization of metals, 
alloys, ceramics, semiconductors, 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 advanc
ing technological age. 

Challenges remain for imaginative 
individuals to probe, understand, 
process, fabricate and use effectively 
metallic materials, semiconductors and 
composites in fields ranging from elec
tronic devices and integrated circuits to 
new energy production processes and 
aerospace applications. 

Furthermore, materials scientists 
may work in research and develop
ment, plant operations or do consulting. 
They are instrumental in contributing 
to progress in medical prosthetics, den
tal materials, environmental protection, 
electronic devices and materials, super
conducting materials, thermoelectric 
materials and advanced aerospace 
materials, to name a few. 

MATERIALS 
SCIENCE 

It is estimated that nearly 40% of all 
engineering research is in the area of 
materials science, which is defined as 
the study of the interrelations among 
atomic structure, crystal structure, 
microstructure and properties of materi
als. The fundamental principles, which 
involve basic physics and chemistry, 
are universally applied to metals, 
ceramics, polymers, semiconductors, 
nanomaterials, intermetallic compounds 
and composites. With this understand
ing it is possible to tailor materials with 
specific properties for particular appli
cations. 

DEGREES OFFERED 
The program prepares students for a 
Master of Science in materials science 
and the degree Doctor of Philosophy in 
mechanical engineering with an option 
in materials science. The MS and PhD 
are offered at the Brooklyn campus. 

Both fundamental and applied 
research are carried out within the 
department. Excellent facilities are avail
able for work in electron microscopy, 
surface analysis, deformation and frac
ture and other fields. Fundamental 
research is carried out on alloy harden
ing, deformation and fracture, phase 
transformations, thermomechanical 
working, microstructures and properties, 
failure analysis, intermetallic compounds 
and composites, surface analysis, ferro
electric thin films and rapid solidifica
tion. In applied research, the department 
is involved in studies of materials for 
aerospace, electronics and energy-related 
applications. 

DEGREE REQUIREMENTS 
Full-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 lieu of a 
thesis or project. 

A minimum of 36 units of required and 
elective courses and thesis or project is 
necessary for the MS degree. 

Required Courses for the MS in 
Materials Science: 

Enrollment in the program is open to stu
dents with undergraduate degrees in 
engineering or the physical sciences. 

MT 600 Structure-Property Relationships 3 
MT 640 Reactions in Solids 3 
MT 660 Ceramic Technology 3 
ME 600 Applied Computational Methods 3 

Project or Thesis* 

MT 996 Report Project forMS 3-6 
or 

MT 997 ThesisjrJr MS 9-12 

Elective Course Work: 

With adviser's approval courses may be chosen 
from the catalog and others in areas related to 
materials science-e.g., physics, chemistry and 
polymers. 

12-21 

Total 36 

*Part-time students take project. 
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COURSE 
DESCRIPTIONS 

INTERDEPARTMENTAL 
COURSES 

MT 305 Mechanical Properties of 
Materials 3:0:0:3 

Structure-property relationships of engi
neering materials. Testing methods and 
interpretation of tests, mechanical prop
erties of materials. Engineering proper
ties of ferrous and nonferrous alloys and 
nonmetallic materials including poly
mers, ceramics and composites. Strong 
emphasis is placed on engineering appli
cations and case histories of product and 
component failures. 

MT 306 Nature and Properties of 
Structural Materials 2:3:0:3 

Physical and mechanical properties of 
concrete, metals, plastics, composites 
and asphaltic materials related to struc
tures. Experimental investigation of 
mechanical properties of selected struc
tural materials and physical properties of 
cement and concrete mixes. Introduction 
to polymeric materials including geosyn
thetics. Also listed under CE 306. 

MT 309 Introduction to Materials 
2:3:0:3 

The aim of this course is to introduce 
students to the science and engineering 
aspects of modern materials used in 
technology. They will be taught the con
cepts of atomic coordination and bond
ing which leads to the different types of 
solids, viz., metals, ceramics and poly
mers. The structure of these materials at 
atomic, microscopic and macroscopic 
levels and their relation to various prop
erties will be discussed. Single phase 
"bulk" materials will be compared with 
special structures such as composites, 
nanostructures, thin films, fibers etc. 
Engineering properties stressed upon 
will be mechanical behavior, electrical, 
dielectric and optical properties, chemi
cal and environmental behavior. The 
mechanisms of materials degradation 
and corrosion which influence service 
life and recycling options will be pre
sented. 
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MT 340 Manufacturing Processes 
3:0:0:3 

Mechanical behavior of metals. 
Properties of materials relating to fabri
cation methods. Metal cutting mechan
ics, cutting fluids, thermal and vibra
tional aspects of machining. Machin
ability criteria. Deformation processing, 
hot and cold, mechanics of deformation. 
Unconventional processing: EDM and 
ECM. Numerical control. Metrology. 
Prerequisite: MT 305. Also listed under 
IE 340. 

MT 345 Materials Characterization 
3:0:0:3 

This course is designed to familiarize the 
student with the state-of-the-art tech
niques being used to characterize the 
structure, microstructure, chemical com
position and properties of modem mate
rials. The techniques covered in the 
course are optical, scanning and trans
mission electron microscopy, mechani
cal and electrical testing, x-ray diffrac
tion, and photoelectron and energy dis
persive spectroscopy. The course not 
only covers the underlying principles 
behind each technique but also provides 
the student with the opportunity to 
obtain hands-on experience by using 
these techniques. 

MT 375 Semiconductor Technology 
3:0:0:3 

Principal techniques involved in design 
and fabrication of semiconductor devices 
and integrated circuits, including materi
al preparation, junction forming, circuit 
integration, packing. Also listed under 
EE 119. 

MT 421 Metallurgical Failure 
Analysis 1:6:0:3 

Integrated knowledge of materials prin
ciples applied to analysis of in-service 
failure of materials. Discussion of actual 
case histories. Laboratory assignments 
require students to prepare written 
reports and give oral presentations ana
lyzing six in-service failures. 
Prerequisite: MT 305. 

GRADUATE COURSES 

MT 600 Structure-Property 
Relationships in Materials 

21Jc:0:0:3 

Dependence of physical properties on 
the structure and symmetry of crystalline 
materials: a unified approach to thermal, 
electrical and mechanical properties. 
Symmetry elements and point groups, 
tensors and matrices, electrical proper
ties, stress, strain, elasticity, thermal 
expansion, piezoelectricity, Pyroelec
tricity, thermodynamics of equilibrium 
properties, transport properties (thermal 
and electrical conductivity). 

MT 601-602 Special Topics in 
Structure-Property Relationships, I, II 

each 21Jc:0:0:3 

Advanced or specialized topics in struc
ture-property relationships in materials 
presented at irregular intervals. 
Prerequisite: MT 600. 

MT 603 Introduction to Electron 
Microscopy I 21Jc:0:0:3 

Resolving 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 II 2:2:0:3 

Image formations. Fresnel half period 
zones. Kinematical theory of image for
mation. Column approximation. Images 
of perfect and imperfect crystals, stack
ing faults, dislocations, precipitates. 
Amplitude phase diagram and its appli
cations. Breakdown of kinematical theo
ry. Introduction to dynamical theory of 
image formation. Specimen preparation 
techniques: thin foil, replicas. Uses of 
the scanning and transmission electron 
microscopes. 
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MT 610 Thermodynamics of Metals 
and Alloys 2'/,:0:0:3 

Fundamentals of classical and statistical 
thermodynamics with emphases on solid 
states, phenomenology of metallic sur
faces, phase equilibria in multicompo
nent metallic systems, calculations of 
phase diagrams, thermodynamics of lat
tice defects and substructure. 

MT 611-612 Special Topics in 
Thermodynamics and Statistical 
Mechanics of Metals, I, II 

each 2'/,:0:0:3 

Advanced or specialized topics in ther
modynamics and statistical mechanics of 
metals. Prerequisite: MT 610. 

MT 620 Plastic Deformation and 
Fracture 2'/,:0:0:3 

Classical concepts of slip related to dis
location theories of stress-strain behavior 
of single crystals. Mechanical twinning 
and its relationship to crystal structure. 
Theories of yielding, brittle and ductile 
fracture in polycrystalline materials. 

MT 621-622 Special Topics in 
Deformation and Fracture I, II 

each 2'/,:0:0:3 

Advanced or specialized topics in 
deformation and fracture. Prerequisite: 
MT620. 

MT 630 Theory of Metals 2'/,:0:0:3 

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. 

MT 631-632 Special Topics in Theory 
of Metals I, II each 2Y,:0:0:3 

Advanced or specialized topics in elec
tronic properties of materials. Prerequi
site: MT630 

MT 640 Reaction in Solids 
each 2'/,:0:0:3 

Bases of kinetic theory; diffusion con
trolled transformation; nucleation and 
growth in liquids and solids; surfaces 
and interfaces in solids; diffusionless 
phase transformation. 

MT 641-642 Special Topics in 
Reactions in Solids I, II 

each flf,:0:3 

Advanced or specialized topics in reac
tions in solids. Prerequisite: MT 640 or 
instructor's pennission. 

MT 650 Advanced Engineering 
Metallurgy 2'/,:0:0:3 

Requirements for resistance to stress, 
oxidation and corrosion, and to structural 
instability in metals and alloys for low, 
normal and high temperature service, 
theories of high temperature deformation 
and fracture, alloy designs and designs 
of alloys for challenging environments. 

MT 651-652 Special Topics in 
Advanced Engineering Metallurgy I, 
II each 2Y,:0:0:3 

Advanced or specialized topics in 
advanced engineering metallurgy pre
sented at regular intervals. 

MT 660 Ceramic Technology 
2'/,:0:0: 3 

Bonding and structure of ceramic solids; 
structure of crystalline compounds; struc
ture of glasses; defects in stoichiometric 
and non-stoichiometric ceramics; surfaces 
and interfaces; diffusion in crystalline 
oxides and glasses; grain growth, sinter
ing and vitrification; special microstruc
tures; optical ceramics; electrical and 
dielectric ceramics; brittle fracture, ther
mal stresses, and strengthening mecha
nisms in ceramic compounds. 

MT 706 Magnetism and Magnetic 
Materials 2Y,:0:0:3 

Origin of magnetism in atoms and 
solids. Diamagnetic vs. paramagnetic 
behavior. Ferromagnetic domain theory. 
Antiferromagnetism and ferromagnet
ism. Structure and properties of magnet
ic materials. 

MT 707 Thin Film Technology 
2'/,:0:0:3 

Preparation, structure, evaluation and 
properties of thin films: metallic, semi
conductor and dielectric film techniques, 
nucleation and growth considerations, 
epitaxy, and metastable configurations. 
Prerequisite: instructor's pennission. 

MT 708 Semiconductor Materials 
and Devices 3:0:0:3 

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 materi
als 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 3:0:0:3 

Study of process technology used to pro
duce integrated circuits. Silicon technol
ogy: bipolar, MOS and VLSI processes. 
Process requirements defined in terms of 
circuit structure, i.e., concentration pro
files 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 are printed out. Also listed 
under EL 646. 

MT 714 Electrochemical Processes 
2'/,:0:0:3 

A presentation of the fundamentals of 
electrochemical reactions, 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; 
electrosolution and deposition. 
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MT 720 Advanced Materials 
Analyses Mechanisms in Metals 

each 2lf2:0:0:3 

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 763-764 Seminar in Metallurgy 
and Materials Science 

each 0:0:0:2lf2 

Preparation and presentation by students 
of seminars on topics of physical metal
lurgy, metallurgical engineering or mate
rials science in which students critically 
review technical papers selected by stu
dents with approval of faculty advisers. 
For students enrolled in doctoral pro
grams. 

MT 996 Report 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 
departmental advisers. Reports include 
critical analysis and interpretation of per
tinent literature, and should represent 
worthwhile contributions to the field. 
Oral final examinations and project 
reports required. 
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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 is written and 
approved, the student is required to 
defend his thesis during an oral examina
tion. 

THE FOLLOWING 
GRADUATECOURSESARE 
OFFERED AS NECESSARY: 

MT700 
MT710 
MT715 

MT725 
MT726 

MT727 
MT740 

Welding Metallurgy 
Powder Metallurgy II 
Corrosion & Oxidation 
Mechanism in Metals 
Noble Metal Metallurgy 
Metallurgy of Nuclear 
Reactor Materials 
Bioengineering Metallurgy 
Materials in Manufacturing 

ADMISSIONS 
REQUIREMENTS: 
In order to be admitted to the master's 
program, an applicant must have the 
equivalent of a bachelor's degree in met
allurgy or materials science. An appli
cant with a bachelor's degree in a field 
of science or engineering other than met
allurgy or materials science may have to 
remove some undergraduate deficiencies 
as determined by the Department 
Advisery Committee. 

FELLOWSHIPS/ 
ASSISTANTSHIPS: 
Financial assistance is available in the 
form of teaching assistantships, research 
assistantships and half tuition to full
time students. Awards are based on 
scholarship. 
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MECHANICAL ENGINEERING PROGRAM 

The undergraduate degree in mechanical 
engineering is offered on both the 
Brooklyn and Long Island campuses, 
and may be taken by full-time students at 
either location. A concentration in aero
space engineering is also offered. 
Students choosing the Co-op Program 
are accommodated. There is no evening 
program, and as a result, part-time stu
dents have to take the same classes as 
full-time students. Transfer students are 
welcome and are required to meet the 
minimum residence requirements set by 
the University. There are preplanned 
programs or articulation agreements with 
several schools which ease the transfer. 
The Office of Admissions should be 
consulted for details. 

Graduate degrees in mechanical engi
neering are offered on the MS and PhD 
levels. For each level, the student has to 
choose one of the specialty areas: ther
mal and fluid sciences, mechanical 
analysis and design or controls and 
robotics. At the PhD level, two more 
options exist, in aerospace and materials 
science. All mechanical engineering 
graduate degrees are offered to both full
time and part-time students at the 
Brooklyn campus. PhD students may 
work on their dissertation research at the 
campus most suited to the adviser and 
the topic. 

THE MECHANICAL 
ENGINEERING 
PROFESSION 

Mechanical engineering is a dynamic 
and continually evolving profession and 
the most diverse among all engineering 
disciplines. Mechanical engineers devel
op the physical systems and devices that 
modern society needs or wants, from 
automobiles to air conditioning, robots 
to power plants, people movers to artifi
cial limbs, and rocket engines to commu
nications satellites. It also has a long tra
dition of leadership in helping to develop 
the natural environment by breaking new 
ground in such areas as resource conser
vation, improved efficiency of energy-

consuming devices, development of 
codes for a safer technological environ
ment, new energy sources and the like. 
While undergraduate and graduate pro
grams in mechanical engineering are 
designed primarily to develop talents in 
areas such as design of components, 
fluid and thermal systems, controls and 
robotic systems, graduating students 
eventually apply their training to the 
additional diversified fields of bioengi
neering, manufacturing, astronautics, 
systems engineering, management and 
law. As students mature and realize their 
abilities, their professional lives may 
center on engineering research, govern
ment, business or education. 

UNDERGRADUATE 
PROGRAM 

All Polytechnic undergraduates begin 
their engineering education in the fresh
man year with the EG 101-102 
sequence. They are also introduced to 
programming methodology (CS 200) 
and to the physical sciences. Also, a 
five-semester sequence in mathematics 
starts in the freshman year. The table on 
the next page shows the typical four-year 
curriculum in mechanical engineering. 
Mechanical engineering students take 
their first courses in their major in the 
beginning of the sophomore year. 
During this year they take courses in 
engineering graphics, mechanics, 
strength of materials and mechanical 
properties of materials. In the junior 
year, mechanical engineering majors 
take the core courses of their discipline, 
which fall into three areas: thermal-flu
ids, mechanical analysis and design, and 
instrumentation and controls. Many 
courses emphasize the design aspect of 
the profession, beginning in the fresh
man year and continuing through the 
capstone design sequence in the senior 
year. Several courses require design pro
jects. There is also a strong emphasis on 
hands-on lab experience as well as com
putational labs in graphics and in finite 
element methods. 

To provide a broader education and 
understanding of the world, 24 credits of 
study in the humanities and social sci
ences are required. Several electives are 
included, as shown in the typical pro
gram. Throughout these courses and in 
several designated writing-intensive 
courses in the major, students are also 
required to use and refine their commu
nication skills. 

Students are encouraged to participate 
in the ASME and/or SAE student chap
ters, and to interact with the faculty and 
other students in the program. Team
work is encouraged in the various pro
jects undertaken by the students and in 
the departmental labs. 

Mechanical engineering students 
have three technical electives available 
to them that must be taken within the 
department. In recent years available 
electives within the department includ
ed courses in vibrations, heating venti
lation and air-conditioning (HV AC) 
systems, design of power plants, inter
nal combustion engines, engineering 
economy, and manufacturing engineer
ing. In addition, the program allows stu
dents to take two free electives in any 
discipline and at any level they choose. 
By proper selection of electives, stu
dents may concentrate in a certain disci
pline. An aerospace concentration is 
available where the three technical elec
tives and the two free electives are 
replaced by a sequence of aerospace 
courses (see Aerospace Engineering 
Program description). 

Students are encouraged to work 
closely with the academic adviser to 
design a program best fitting their needs 
and aspirations. The undergraduate pro
gram leads to the degree of Bachelor of 
Science in mechanical engineering. The 
program is accredited by the 
Accreditation Board for Engineering 
and Technology (ABET). 

Additional information about the 
Mechanical Engineering Program is pre
sented in the main departmental section 
of this catalog. 
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SPECIAL DEPARTMENTAL 
REQUIREMENTS 
Students have to meet the University 
requirement of a 2.00 GP A for gradua
tion. Seniors with GPAs of 3.5 or better 
may take honors work (ME 381-382 and 
AE 381-382) and certain graduate cours
es as electives with the departmental 
adviser's approval. 

Students on academic probation are 
usually permitted to preregister for the 
next semester, but are obliged to consult 
with the ME adviser after their grades 
are posted, and before the beginning of 
classes. 

TRANSFER STUDENTS 
All transfer students are required to meet 
the University's minimum residency 
requirement. In addition, transfer stu
dents in the mechanical engineering pro
gram are required to take all junior and 
senior ME courses and technical elec
tives at Polytechnic. 

Qualified graduates of two-year pre
engineering programs, such as those 
offered at several community colleges 
and four-year liberal arts colleges, may 
often fulfill the requirements for the BS 
in mechanical engineering in two addi
tional years. Space does not allow illus
trations of the way in which this can be 
done, due to the variations from college 
to college. However, the undergraduate 
advisers are familiar with our past prac
tice with several colleges and able to 
guide the prospective student. With some 
colleges, there are formal articulation 
agreements and typical programs of 
study. Students who have some course 
work toward a degree may also apply for 
transfer credit upon application to 
Polytechnic. In all cases, transfer credit is 
granted based upon equivalence to 
Polytechnic courses. The process is expe
dited by previous decisions, and past 
transfer credit granted to students from 
the same college is a good indicator for 
prospective students. However, the advis
er must be consulted in all cases for a 
current decision; course content does 
change over the years at Polytechnic and 
other colleges, and it is a comparison of 
content that determines decisions in each 
case. Transfer students are strongly 
encouraged to have a meeting with the 
undergraduate adviser separate and apart 
from the registration process, so that a 
proper evaluation may be done. The 
Office of Admissions does have informa-
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tion on past decisions for a given college, 
or can arrange a meeting with the depart
mental undergraduate adviser. Graduates 
of technology programs may be able to 
fulfill the requirements for the BS in 
mechanical engineering in two to three 
and one-half years depending upon the 
scope and level of their previous educa
tion. The same is true for graduates of 
practical engineering and other such pro
grams in various countries. Consult with 
an undergraduate adviser for details. 

TYPICAL PROGRAM OF 
STUDY FOR THE BS (ME) 
The program may be considered to con
sist of 4 components: engineering core 
(required, 69 credits, of which 24 are 
HU/SS), ME (36 credits), ME core 
(choose some or all courses from list, 8 
credits), and electives (both Free, 6 cred
its, and technical, 9 credits). 

GRADUATE 
PROGRAM 

Programs of study leading to the MS and 
PhD degrees in mechanical engineering 
are available in each of five specialty 
areas: 

• Thermal and Fluid Sciences (MS and 
PhD) 

• Mechanical Analysis and Design 
(MS and PhD) 

• Systems, Controls, and Robotics 
(MS and PhD) 

• Aerospace (MS only) 

• Materials Science (MS only) 

Within each of these specialties, a 
student may choose to concentrate some 
of the electives from the other graduate 
programs in the department, namely, 
aerospace, industrial or manufacturing 
engineering. 

A bachelor's degree and good acade
mic record in mechanical engineering 
from a suitable college or university is 
generally required for admission to the 
graduate 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 
specified as part of the admission evalu
ation or first advising session. Under
graduate courses specified for this pur
pose cannot count toward credits needed 
for the degree. 

Graduate programs are 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 better in each of the following: in the 
average of all graduate courses taken at 
Polytechnic (whether or not some of 
these courses are being used to satisfy 
specific degree requirements); in the 
average of all courses submitted for the 
graduate degree sought (MS or PhD); in 
each and every guided studies, readings, 
projects, thesis and dissertation courses 
or credits enrolled. 

REQUIREMENTS FOR THE 
MASTER OF SCIENCE 
The course requirements for the MS in 
mechanical engineering are suited to the 
applicant's specialty, which is specified 
by the student in the admissions process 
or the first advising session. 

Students must take at least 27 units of 
the MS program at Polytechnic. No 
more than a total of 9 units may be 
attributed to transfer and readings cours
es. Validation credit 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. 
Transfer credits are not granted for 
courses that were undergraduate courses, 
courses that counted towards satisfying 
undergraduate degree requirements, 
courses that do not relate to the graduate 
program as stated in this catalog, or had 
a grade lower than B. 

Studies for the MS must be completed 
within a five-year period, unless there is a 
formal leave of absence approved prior to 
the period for which the studies are inter
rupted. The degree requirements are: 

ME 600 Applied Computational Methods 3 
ME 604 Tramport Phenomena 3 
ME 621 Stress Analysis 3 
ME 660 Feedback Control 3 
ME Required for Specia/rv 

Area (see below) 6 
Dept. Electives, approved 

bv graduate adviser 9 
Free Electives 9 

Total 36 
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Typical Course of Study for the Bachelor of Science 
in Mechanical Engineering 

FRESHMAN YEAR 

Fall Semester 
Course No. 
EG 101 
MA 106 

Subject 
Intro. to Eng. 
Calculus I 

CM 101 Gen. Chern. I 
CM Ill Chern. Lab I 
CS 200 Prog. Meth. 
HU 1011103 Writ. & Hum. I 
SL 101 Fresh. Sem. 

SOPHOMORE YEAR 

Fall Semester 
MA 108 
PH 108 
PH 118 
ss 104 
ME Ill 
MT 305 
ME 101 

DE's & Num. Meth 
Elec. & Fluids 
Phys. Lab I 
History 
Statics 
Mech. Prop. Mat. 
Eng. Graphics 

JUNIOR YEAR 

Fall Semester 
MA 222 
ME 201 

/ME 321 

ME 231 
SS/HU 

lntro Pro b. & Stat. 
Thermo. I 
In strum. 
Fluids I 
Elective 

SENIOR YEAR 

Fall Semester 
ME 302 
ME 361 
ME 
HU/SS 
ME 341 

Notes: 

Des. Mach Elem. 
Senior Des. Proj. I. 
Lab I 
Elective 
Finite Elements 
Free Elective 

Hours/Week 
Class Lab Rec. Cr. 

2 3 0 3.0 
3 0 2 4.0 
3 0 0 2.5 
0 0.5 0 0.5 
3 
3 
I 

3 
4 
0 
3 
3 
3 

3 
3 
3 
3 
3 

0 
0 

3.0 
0 3.0 
0 0.0 

16.0 

0 0 3.0 
0 0 3.0 
1.5 0 0.5 
0 0 3.0 
0 0 3.0 
0 0 3.0 
3 0 2.0 

0 
0 
0 
0 
0 

17.5 

0 3.0 
0 3.0 
0 3.0 
0 3.0 
0 3.0 

15.0 

3 0 0 3.0 
0 6 0 2.0 
0.5 1.5 0 1.0 
3 0 0 3.0 
3 3 0 4.0 
3 0 0 3.0 

16.0 

One of the technical electives must come from within the mechanical, aero
space, industrial or manufacturing programs of the department. ME core 
requires that students select two out of the following three courses and take 
the corresponding laboratories in the senior year: 

Spring Semester 
Course No. Subject 
G I 02 Intro. to Eng. Des. 
MA 107 Calculus II 
CM 102 
2.5 

Gen. Chern. 

Hours/Week 
Cla~s Lab Rec. Cr. 

2 3 0 3.0 
3 0 2 4.0 

3 0 0 

CM 112 Chern. Lab II 0 1.5 0 0.5 
PH 107 Mechanics 4 0 0 3.0 

_H--'U---'2'-'0-'-0 __ W_ri_t._c&c__H-'-um-'--'-. =II ____ -----'3'----'0 0 3.0 

Spring Semester 
MA 109 Multidim. Calc. 
PH 109 
PH 119 
HU 110 
ME 112 
ME 121 

Waves, Them. 
Phys. Lab II 
Prof. Rpt. Writ. 
Dynamics 
Mech. Mater. 

Spring Semester 
ME 301 Synth. Mech. Syst. 
ME 324 Instr. Lab 
ME 351 
ME 
ME 

Fluid Mechanics Lab 
ME Core Elective 
ME Core Elective 
Technical Elective 

16.0 

3 
4 
0 
3 
3 
3 

0 I 3.0 
0 0 3.0 
1.5 0 0.5 
0 0 3.0 
0 0 3.0 
0 0 3.0 

15.5 

3 0 0 
0.5 1.5 0 
0.5 1.5 0 
3 0 0 
3 0 0 
3 0 0 

SS/HU Elective ______ --'..1_ 0 0 

3.0 
1.0 
1.0 
3.0 
3.0 
3.0 
3.0 

Spring Semester 
ME 362 Senior Des. Proj. I. 

ME 
HU/SS 

Technical Elective 
Lab II 
Elective 
Technical Elective 
Free Elective 

Total credits required for graduation: 

0 6 0 
3 0 
0.5 1.5 0 
3 0 0 
3 0 0 
3 0 0 

(Lab: ME 273 Stress Lab) 

17.0 

2.0 
3.0 
1.0 
3.0 
3.0 
3.0 

15.0 

128 

ME271 
ME203 
ME322 

Stress Analysis 
Heat Transfer 
Automated Controls 

(Lab: ME 352 Heat Transfer Lab) 
(Lab: ME 325 Controls Lab) 

The third course of the above (with or without the corresponding lab) may 
be taken as an elective. Free electives can be from any department, including 
HU/SS. 
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Departmental electives include courses 
from ME/IE/MN programs, plus thesis 
or project credits. Students are encour
aged to take at least one graduate course 
in mathematics as part of the non-ME 
courses. All courses and program details 
are subject to adviser approval. If any 
transfer credits have been granted to the 
students, the number of nondepartmental 
credits permitted as electives is reduced 
from 9 by the number of transfer credits 
granted. For example, if a student has 
been granted 6 credits of transfer, the 
total number of electives that the student 
can take outside of the department is 3 
credits. 

Thermal and Fluid Sciences 

The required courses are at least two 
graduate courses with last digits in the 
range ofOl to 19. 

ME electives that have been offered the 
last few years include HV AC, experi
mental methods in thermal/fluid science, 
thermal issues in manufacturing process
es, turbulent flow, compressible flow 
and propulsion. 

Mechanical Analysis and Design 

The required courses are at least two 
graduate courses with last digits in the 
range of 20 to 59. 

ME electives that have been offered the 
last few years include stress analysis II, 
dynamics of machines, fracture mechan
ics, and stress analysis of composite 
materials. 

Systems, Controls and Robotics 

The required courses are at least two 
graduate courses with last digits in the 
range of 60 to 79. 

ME electives that have been offered the 
last few years include linear systems, 
adaptive control and neural networks. 
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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
cialty by original and creative work. 

An MS degree in mechanical engi
neering with a specialization in one of 
the three departmental areas (thermal/ 
fluid sciences, mechanical analysis/ 
design, systems/controls/robotics) or in 
aerospace engineering is required for 
admission to the PhD degree program. A 
grade-point average of 3.5 or better in 
the MS work is generally required for 
admission. In cases in which it is unclear 
that the required MS specialization has 
been satisfied, the MS degree require
ments of the preceding section shall be 
used to define the necessary preparation. 
The same criterion shall be used when 
the MS degree is in other engineering 
disciplines. 

Unless specially exempted by the fac
ulty, the students have to take the written 
qualifying examination within the first 
two offerings of the exam after the date 
of joining the doctoral program. The 
general credit requirements for the PhD 
degree (beyond the BS degree and 
including MS degree credits) are: 

Units 
Major \\'ork related to specialtY 30-36 
Apprm·ed courses in 1\\'o minor areas 24-30 
PhD Dissertation (ME 999) 24-30 
Total required 90 

An MS degree, as defined by the 
requirements described in the preceding 
section, will count for 36 credits of the 
above total. A minor is defined by a set 
of four minimum courses that are in a 
given area. For example, a student may 
choose heat transfer as a major speciali
ty, with minors in mathematics and fluid 
mechanics. 

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 to the period for which 
the studies are interrupted. Once the dis
sertation is begun, the student must reg
ister for at least 3 units of ME 999 each 
fall and spring semester. Actual registra
tion should reflect the pace of the work 
and the activity of the student. An excep
tion to the minimum registration require-

ment may be made in the last semester 
of registration if that semester is primari
ly devoted to finalizing the work and dis
sertation document. Dissertation grades 
of U in two consecutive terms will be 
cause to reconsider whether the student 
will be permitted to continue doctoral 
work. Students are required to present 
the progress in their dissertation work to 
their guidance committees twice a year 
(typically at the beginning of each 
semester). 

UNDERGRADUATE 
COURSES 

ME 101 Computer-Aided Enginee
ring Drawing and Geometric Design 

I:3:0:2 

Computer-aided drawing generation 
through the use of parametric, feature
based, 3-D solid modeling design soft
ware. Projection theory: multiview, 
oblique, auxiliaries, sections, dimen
sions, fasteners, detail, tolerances and 
assembly drawings. Overview of CIM, 
creation of CL data, CNC code genera
tion, introduction to finite elements, 
kinematics analysis and other design 
tools. Design projects incorporate devel
oped skills, design for manufacturing 
and easy assembly as well as Web pub
lishing and part realization of selected 
systems through rapid prototyping. 
Prerequisite: EG I02 or adviser's 
approval. 

ME 111 Statics 3:0:0:3 

Three-dimensional vector treatment of 
the static equilibrium of particles and 
rigid bodies. Equivalent force and couple 
systems. Distributed force systems. 
Static analysis of trusses, frames and 
machines. Friction, impending motion. 
Methods of virtual work. Prerequisite: 
Mechanics (PH 107). 

ME 112 Dynamics 3:0:0:3 

Three-dimensional treatment of the kine
matics of particles and rigid bodies using 
various coordinate systems. Newton's 
laws, work, energy, impulse, momen
tum, conservative force fields, impact. 
Rotation and plane motion of rigid bod
ies. Prerequisite: ME I I I. 
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ME 121 Mechanics of Materials 
3:0:0:3 

Stresses and strains in tension, torsion 
and bending members. Statically deter
minate and indeterminate structures. 
Deflections of beams. Column instabili
ty. Prerequisite: MT 305. 

ME 201 Thermodynamics 3:0:0:3 

Properties of pure substances; concepts 
of work and heat; closed and open sys
tems. The fundamental laws of thermo
dynamics. Carnot and Clasius statements 
of the 2nd law. Entropy and entropy pro
duction. Heat engines, refrigerators, heat 
pumps, power and refrigeration, cycles, 
efficiencies, coefficients of performance. 
Prerequisite: PH 109 and MA 108. 

ME 202 Advanced Thermodynamics 
3:0:0:3 

Continuation of ME 201. Irreversibility 
and availability. Power and refrigeration 
cycles. Maxwell's equations and other 
thermodynamic relations. Properties of 
mixtures; air conditioning. Energy and 
equilibrium aspects of chemical reac
tions; flame temperatures. Introduction 
to phases and chemical equilibrium. 
Prerequisite: ME 201. 

ME 203 Heat Transfer 3:0:0:3 

Fundamentals of conduction and convec
tion heat transfer. Analysis of multi
dimensional geometric for the conduc
tion mode. Convective heat transfer and 
correlations. Radiation heat transfer. 
Boiling and condensation. Prerequisite: 
ME 201 and ME 231. 

ME 204 Energy Systems 3:0:0:3 

Fundamentals of heat exchanger design. 
Parallel, counterflow and crossflow 
arrangements. Shell and tube considera
tions. Overall heat transfer coefficient. 
Radiation heat transfer in furnace design. 
Gas radiation considerations. Turbo 
machinery. Design optimization. Power 
plants. Design projects. Prerequisites: 
ME 201, ME 231 and ME 203. 

ME 212 Heating, Ventilation & Air-
conditioning 3:0:0:3 

Review of thermodynamic principles, 
psychometric chart and psychrometric 
analysis, comfort air conditioning and 

indoor air quality, heating and cooling 
system, HV AC system design and 
equipment selection. Calculation of 
loads via software packages. Prerequi
site: ME 201. 

ME 213 Transport Processes 3:0:0:3 

Extension of principles developed in ME 
20 I, ME 23 l and ME 203. Energy 
release and momentum, heat and mass 
transfer process. Unified treatment using 
transport phenomena methods. Intro
duction to boundary layer and develop
ment of differential formulations. 
Laminar and turbulent flow and heat 
transfer aspects. Prerequisite: ME 201, 
ME 231 and ME 203. 

ME 231 Fluids Mechanics 3:0:0:3 

Introduction to fluids, kinematics, hydro
statics thermodynamics. Basic conserva
tion laws in integral control volume 
form; conservation of mass, momentum, 
angular momentum and energy. 
Bernoulli equation. Potential flow over 
simple geometries. Flows in pipe net
works and ducts, head losses and friction 
factors. Prerequisite: ME 112. Also list
ed under AE 231. 

ME 232 Compressible Flow 3:0:0:3 

Introduction to compressible flow. 
Integral and differential form of conser
vation equations for inviscid compress
ible flows. One-dimensional compress
ible flow, flow in nozzles, normal 
shocks, Fanno and Rayleigh flows. 
Oblique shock and expansion waves. 
Prerequisite: ME 231. Also listed under 
AE232. 

ME 243 Internal Combustion Engines 
3:0:0:3 

Introduction and definitions, engine oper
ating characteristics. Thermodynamics of 
internal combustion engines. Thermo
dynamics of combustion. Combustion in 
spark ignition and compression ignition 
engines. Design for performance and 
efficiency. Pollutant formation and con
trols, emissions tests. Prerequisite: ME 
201. 

ME 261 Vibrations 3:0:0:3 

Undamped and damped vibrating sys
tems. Free vibrations. Harmonic, period
ic and transient forces. Forced responses. 

Accelerometers. Two- and multi-degree
of-freedom systems. Prerequisite: ME 
112. 

ME 271 Stress Analysis 3:0:0:3 

Concepts of the classical linear theory of 
elasticity. Stress, strain, transformations 
equations, equilibrium equations, com
patibility, stress-strain relations, bound
ary conditions, superposition, St. 
Venant' s Principle, application to exten
sion and bending bars of arbitrary cross 
section. Unsymmetric bending of beams, 
calculation of stresses and displace
ments. Shear flow and shear beams of 
open and closed thin-walled cross sec
tion. Prerequisite: ME 121 and MA 108. 
Also listed under AE 271. 

ME 272 Advanced Stress Analysis 
3:0:0:3 

Castigliano's method for trusses, beams 
and frames. Thick-walled cylinders, 
shrink fits. Beams on elastic foundations. 
Thermal stresses in rotors. Torsion of 
mechanical elements. Laboratory experi
ment related to determining shear cen
ters, stress concentrations by photoelas
ticity. Prerequisite: ME 271. Also listed 
under AE 272. 

ME 273 Stress Laboratory 
Y,: 1Y,:O: 1 

Stress and strain instrumentation and 
principles. Experiments related to stress 
analysis and mechanics of materials. 
Prerequisite: ME 271. 

ME 301 Synthesis of Mechanical 
Systems 3:0:0:3 

Kinematic analysis and design of link
ages. Velocity and acceleration images, 
coriolis acceleration. Instantaneous cen
ters. Design of cams, ordinary and epi
cyclic gears trains. Geometric and alge
braic methods of synthesis for path and 
function generators. Prerequisite: ME 
101 and ME 112. 

ME 302 Analysis and Design of 
Machine Elements 3:0:0:3 

Concepts of design and selection of 
machine elements. Study of working 
stress and failure criteria; brittle and duc
tile materials; stress concentrations; 
steady and fluctuating loads; fatigue fail
ure; modified Goodman diagram; fatigue 
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life and Miner's equation. Design of 
selected machine elements (e.g., shafting 
springs, screws, belts, brakes, clutches, 
bearings, lubrication, gears and welded 
and riveted connections). Prerequisite: 
ME 121 and senior status. 

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
nents: transduction of mechanical infor
mation into analog and digital signals; 
signal processing and filtering devices; 
readout devices. Static and dynamic 
measurements of mechanical compo
nents and systems; computer simulation 
studies. Introduction to digital logic. 
Computer interfacing. Prerequisite: PH 
108-118; MA 108. 

ME 322 Automated Controls 
3:0:0:3 

Feedback and development of control 
systems. Transfer functions. Block and 
signal flow diagram. Responses to a 
periodic and periodic excitations. Error 
considerations. Stability; Routh-Hurwiz 
criterion, root locus, Bode-plot tech
niques. Laboratory: experiments in 
instrumentation and controls. Prerequi
site: ME 321. 

ME 323 Advanced Controls and 
Robotics 3:0:0:3 

Spatial descriptions and operators. 
Transformation of vectors. Link 
description. Link parameters. Algebraic 
and geometric solution of inverse kine
matics. Velocities and static forces. 
Newton-Euler dynamic formulation. 
Manipulator dynamics in Cartesian and 
joint space. Path description and gener
ation. The control problem for manipu
lators. The hybrid position: force con
trol problem. Prerequisite: ME 322. 

ME 324 Instrumentation Laboratory 
15:115:0:1 

Electric measurements, data acquisition, 
signal conditioning, temperature, strain, 
airflow, light, position, and velocity mea
surements, heater, fan, and motor opera
tion. 
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ME 325 Controls Laboratory 
15:115:0:1 

ON/OFF, Proportional, and PID control 
design. Computer-aided control systems 
design. Temperature system control. Air 
handling system control. DC-motor con
trol. Solar tracking system control. Pump 
control. Prerequisite: ME 322. 

ME 332 Solid Modeling and Analysis 
2:3:0:3 

Study of 3D modeling techniques; 
application of these techniques using 
CAD workstations; constructive solid 
geometry and boundary rep methods to 
generate 3D objects and assemblies; 
mass and inertial property analysis; 
finite element analysis; interference 
checking and kinematic analysis. An 
independent design project at the end of 
this course requires application of all 
these techniques. Prerequisite: ME 101. 

ME 340 Manufacturing Process 
3:0:0:3 

Properties of materials relating to fabri
cation methods. Casting. Metal cutting 
mechanics, cutting fluids, thermal and 
vibrational aspects of machining. 
Machinability criteria. Deformation pro
cessing, hot and cold, mechanics of 
deformation. Joining and welding. 
Unconventional processing. Electro
chemical and electrodischarge machin
ing. Prerequisite: MT 305. 

ME 341 Finite Elements 3:3:0:4 

Introduction to the finite element method 
as it applies to continuum boundary
value problems; development of the ele
ment equations by use of energy and 
variational principles and Galerkin's 
residual method. Application to one- and 
two-dimensional problems in structural 
mechanics, heat transfer and fluid flow. 
Use of a general purpose finite element 
code to solve realistic complex prob
lems. Prerequisite: ME 121 and ME 
231. 

ME 351 Fluid Mechanics Laboratory 
15:11,:0:1 

Fluid mechanics instrumentation and 
principles. Experiments related to fluid 
mechanics. Prerequisite: ME 231. 

ME 352 Heat Transfer Laboratory 
15:115:0:1 

Heat transfer instrumentation and princi
ples. Experiments related to thermody
namics and heat transfer. Prerequisite: 
ME203. 

ME 361 Design Project I 0:6:0:2 

Seniors are required to take a two
course sequence in which they are 
exposed to principles of design and the 
design process, and then undertake one 
or more specific design course. The 
designs are generally specified by the 
student from a list of available projects. 
Students work in small groups. Written 
and oral status reports are required. 
Prerequisite: senior status. 

ME 362 Design Project II 0:6:0:2 

The second semester of the senior design 
sequence. Written and oral presentations 
are required, as is the design product 
itself. Prerequisite: senior status; ME 
361. 

ME 381 Honors Work I 
credit to be arranged 

Qualified honors students can pursue 
independent work under the supervision 
of a faculty member in advanced topics. 
Prerequisite: Senior year status and 
adviser's approval. 

ME 382 Honors Work II 
credit to be arranged 

Qualified honors students can pursue 
independent work under the supervision 
of a faculty member in advanced topics. 
Prerequisite: senior status and adviser's 
approval. 

ME 391 Selected Topics I 1:0:0:1 

Areas not covered in other courses. 
Specific topics vary according to instruc
tor, who may be a visiting professor. 
Topics and prerequisites announced dur
ing term prior to offering. 

ME 392 Selected Topics II 2:0:0:2 

Areas not covered in other courses. 
Specific topics vary according to instruc
tor, who may be a visiting professor. 
Topics and prerequisites announced dur
ing term prior to offering. 
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ME 393 Selected Topics III 3:0:0:3 

Areas not covered in other courses. 
Specific topics vary according to instruc
tor, who may be a visiting professor. 
Topics and prerequisites announced dur
ing term prior to offering. 

ME 394 Selected Topics IV 4:0:0:4 

Areas not covered in other courses. 
Specific topics vary according to instruc
tor, who may be a visiting professor. 
Topics and prerequisites announced dur
ing term prior to offering. 

GRADUATE COURSES 

ME 600 Applied Computational 
Methods 2Y2:0:0:3 

Computational methods used in formula
tion and solving problems that occur in 
engineering. Methods of interpolation, 
numerical differentiation and integration, 
solution of linear and nonlinear equa
tions and eigenvalue problems. Finite 
difference methods. Particular attention 
to continuum techniques, e.g., Rayleigh
Ritz, Galerkin and collocation. Also list
ed under AE 623. 

ME 700 Finite Elements 2Y2:0:0:3 

Derivation of element stiffness matrices. 
Construction of general stiffness matri
ces in global coordinates. Application to 
problems in plane stress, plates and 
shells under static and dynamic loads. 
Applications in thermal, heat transfer 
and fluid mechanics. Emphasis on prob
lems involving analysis of systems with 
many unknowns. 

THERMAL AND FLUID 
SCIENCES 

ME 601 Thermodynamics I 2Y2:0:0:3 

Availability functions, general thermo
dynamic relations, equations of state, 
general thermodynamic equilibrium cri
teria. Prerequisite: ME 201 or equiva
lent. Also listed under CH 771. 

ME 604 Transport Phenomena 
2Y2:0:0:3 

Eulerian and Langrangian approaches, 
conservation laws, momentum transfer 
(Navier-Stokes) equations and their 
derivations, energy transfer equations 
and derivations, mass transfer equations 
scaling analysis and simplifications for 
internal and external flows, introduction 
to turbulence. Prerequisite: ME 231 or 
equivalent. 

ME 605 Heat Transfer 2Y2:0:0:3 

Basic heat transfer mechanisms. Steady 
and unsteady conduction, including sys
tems with internal heat sources. Internal 
and external forced and free convection. 
Radiation between surl·aces and in gases. 
Dimensional and boundary layer consid
erations. Applications involving fins and 
heat exchangers. Prerequisite: ME 203 
or equivalent. 

ME 610 Fluid Dynamics 2K0:0:3 

Conservation laws of mass momentum 
and energy. Elements of potential theory 
and gas dynamics. Applications of invis
cid flow to simple internal and external 
geometries; control volume and differen
tial approach to fluid dynamic problems. 
Prerequisite: ME 231 or equivalent. 
Also listed under CH 631. 

ME 701 Advanced Thermodynamics 
2Y2:0:0:3 

Continuation of ME 605. Applications of 
thermodynamic equilibrium criteria to 
various problems, including chemical 
reactions. Prerequisite: ME 60/. 

ME 706 Convective Heat Transfer 
2K0:0:3 

Developments and applications of lami
nar hydrodynamic and thermal boundary 
layer equations for fluid media. 
Mechanics of turbulence; formulation 
and analysis of turbulent hydrodynamics 
and thermal applications; natural convec
tion and film evaporation and condensa
tion. Prerequisite: ME 604 or ME 605, 
or adviser's pennission. 

ME 707 Conductive Heat Transfer 
21J:,:0:0:3 

Theoretical development of transient and 
steady-state temperature distributions in 
finite and infinite solids. Appropriate 
mathematical techniques introduced as 
required. Solids undergoing phase 
change and two-dimensional fields. 
Prerequisite: ME 604 or ME 605, or 
adviser's pennission. 

ME 708 Radiative Heat Transfer 
2Y2:0:0:3 

Fundamentals of radiative mechanisms of 
energy transfer. Definitions of basic quali
ties. Equations of transfer, radiative heat
flux vector and conservation equations. 
Properties of surfaces and participating 
media. Applications to engineering sys
tems. Prerequisite: ME 604 or ME 605, 
or adviser's pennission. 

ME 711 Viscous Flow and Boundary 
Layers 2Y2:0:0:3 

Introduction to molecular and macro
scopic transport, concepts of stress and 
strain, and derivation of the Navier
Stokes equations. Application to prob
lems of diffusion, boundary layers and 
slow motion. Analytic and numerical 
methods are presented. Prerequisite: ME 
604 or ME 6/0. Also listed under AE 
742. 

ME 712 Turbulent Flow 2Y2:0:0:3 

General theories of turbulence, basic 
concepts, transition, homogeneous turbu
lence, analysis of turbulent shear flows, 
turbulent heat and mass transfer, experi
mental methods. Prerequisite: ME 604 
or ME 6/0 and ME 711. Also listed 
under AE 743. 

ME 713 Compressible Flow 
2Y2:0:0:3 

Subsonic, transonic and supersonic flows 
over two-dimensional and axisymmetric 
bodies. Shock wave development in both 
one-dimensional unsteady and two
dimensional steady flow systems. 
Internal and external flows are consid
ered. Prerequisite: ME 604 or ME 610. 
Also listed under AE 741. 
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ME 715 Computational Methods in 
ThermaiFiuid Sciences 2';2:0:0:3 

Numerical analyses. Finite difference 
approximations, error and stability 
analyses, numerical dispersion and 
damping, matrix inversion methods. 
Implicit and explicit procedures, SOR, 
ADI, hopscotch and direct solvers for 
evaluating linear and nonlinear diffusion 
and convection problems. Prerequisite: 
ME 600 and ME604 or ME 605 or ME 
610. Also listed under AE 732. 

ME 716 Experimental Methods in 
Thermal-Fluid Sciences 2';2:0:0:3 

Integrated survey of the principal tech
niques and instrumentation used for 
obtaining experimental data in thermal
fluid sciences. Topics include calibra
tions, accuracy, generalized performance 
characteristics, various devices for mea
suring flow, velocity, pressure, tempera
ture, heat flux, computerized data acqui
sition, planning experimental programs, 
parametric mapping and noise in mea
suring systems. Prerequisite: ME 604 or 
ME 605 or permission of graduate 
adviser. 

ME 717 Thermal Design of 
Electronics Systems 2';2:0:0:3 

Thermal modeling and simulation of 
electronic equipment and systems, 
forced 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. Prerequisite: ME 604 or 
ME 605 or permission of graduate 
adviser. Also listed under MN 802. 

ME 718 Thermal Issues in 
Manufacturing Processes 2';2:0:0:3 

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, thermal man
agement of machining. Prerequisite ME 
604 or ME 605 or pennission of gradu
ate adviser. Also listed under MN 804. 
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ME 803 Combustion 2';2:0:0:3 

Chemical characteristics of flames. Heat 
of formation and of reaction; phase and 
reaction equilibrium and adiabatic flame 
temperature; and special concentration in 
stationary and flowing reacting systems. 
Chemical kinetics of homogeneous and 
heterogeneous reacting systems. 
Branching chain reactions and explosion 
limits. Prerequisite: ME 201 and ME 
604. 

ME 809 Multiphase Heat Transfer 
2';2:0:0:3 

Conservation equations for two-phase 
flow systems with emphasis on gas-liq
uid mixtures. Bubbly, slug, annular and 
fog flow regimes. Pressure drops and 
heat transfer. Nucleate and film boiling; 
drop-wise and film condensation. 
Critical heat flux. Prerequisite:ME 201 
and ME 706. 

MECHANICAL ANALYSIS 
AND DESIGN 

ME 621 Stress Analysis I 2';2:0:0:3 

Review of theory of beam bending. Use 
of energy methods applied to statically 
indeterminate structures. Columns, beam 
columns, beams on elastic foundations. 
Circular cylindrical shells. Discontinuity 
analysis in complex structures. 
Prerequisite: ME 271 or equivalent. 

ME 622 Stress Analysis II 2';2:0:0:3 

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
lems, including those of stress concen
tration and thermal stress. Torsion of 
prismatic bars, open and closed thin
walled structures, and multi-cellular 
structures. Prerequisite: ME 621. 

ME 643 Energy Methods in Structural 
Analysis 2';2:0:0:3 

Unified treatment of structural analysis 
using the principles of virtual work, total 
potential energy, total complementary 
potential and mixed energy. Applications 
to trusses, beams, frames, rings, sand
wich structures, and to plane stress and 
plane strain problems. Rayleigh-Ritz 

procedure, Galerkin method. Prerequi
site: mechanical engineering adviser's 
approval. 

ME 644 Mechanical Vibrations I 
2';2:0:0:3 

Dynamics of one-, two-, and multi
degree-of-freedom systems with and 
without damping. Application to balanc
ing of multicylinder engines, crank 
mechanism dynamics and rotating 
machinery. Prerequisite: ME 261. 

ME 645 Mechanical Vibrations II 
2'/,0:0:3 

Free and forced longitudinal, torsional 
and transverse vibrations of bars, shafts, 
and beams. Lagrange's equations. 
Rayleigh-Ritz and Dunkerley's approxi
mations. Holzer's and transfer matrix 
methods. Prerequisite: ME 644. 

ME 651 Advanced Dynamics I 
2';2:0:0:3 

Kinematics and dynamics 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 holonomic and nonholonomic con
straints: applications. Prerequisite: ME 
261. Also listed under AE 651. 

ME 652 Advanced Dynamics II 
2';2:0:0:3 

General motions of rigid bodies, Euler's 
equations, gyroscopic motions and sta
bility, impulsive motions. Linear oscilla
tions of two-degree- and n-degree-of
freedom systems, matrix formulations, 
applications, variational principles. 
Prerequisite: ME 647. Also listed under 
AE652. 

ME 721-722 Elasticity I, II 
each 2/'z:0:0:3 

Stress and strain tensors; generalized 
Hooke's Law. Formulation of elasticity 
problems. Plane stress and strain prob
lems; solutions by complex variables; 
stress concentrations. Rotating discs and 
cylinders. Thermal stresses. Three-dimen
sional problems; St. Venant problems, 
extension, flexure, torsion. Energy princi
ples and variational methods; approxima
tion techniques. Prerequisite: ME 621. 
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ME 724 Stress Analysis of Composite 
Materials 21!,:0:0:3 

Composite materials (high strength fila
ments embedded in a matrix) have rela
tively a large strength-to-weight ratio as 
well as other desirable characteristics. 
Composites are analyzed first from a 
micromechanics point of view. The re
lations between the material properties of 
their components and those of the com
posite, a material stress concentration fac
tor and its behavior beyond the elastic 
range are considered. The stress-strain law 
of composites, as a function of the direc
tional moduli of elasticity and the direc
tional Poisson's ratios, are presented. It is 
used in the analysis of various structural 
components of current interest. Co-requi
site: ME 622 or adviser's permission. 

ME 735 Fracture Mechanics 21!,:0:0:3 

Introduction to fracture mechanics. 
Linear elastic, elastic-plastic and fully 
plastic fracture mechanics modeling 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: ME 
621 or adviser's permission. Also listed 
under CE 645 and MT 645. 

ME 741 Structural Dynamics21!,:0:0:3 

Dynamic response of single-degree-of
freedom systems. Theory of vibration of 
multidegree-of-freedom systems; influ
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. 

SYSTEM~CONTROLSAND 
ROBOTICS 

ME 660 Discrete Time Feedback 
Control · 21!,:0:0:3 

Introduction to discrete systems, z-trans
form, s-to-z transformation, system sta
bility criteria, digital control design via 
continuous design (root locus technique, 
frequency domain compensation), dis
crete design of digital control, sampling 
rate selection, quantization errors. 
Prerequisite: ME 322 or equivalent. 

ME 661 Sensor Based Robotics 
21!,:0:0:3 

Robot mechanisms, robot arm kinemat
ics (direct kinematics, inverse kinemat
ics), robot arm dynamics (Lagrange
Euler formulation and Hamiltonian for
mulations), trajectory planning, sensing, 
end-effector mechanisms, force and 
moment analysis, introduction to control 
of robot manipulators. Prerequisite: ME 
660. Also listed under EL 522. 

ME 670 Linear Systems 21!,:0:0:3 

Basic system concepts. Equations 
descri-bing continuous and discrete-time 
linear systems. Time domain analysis, 
state va-riables, transition matrix, 
impulse re-sponse. Transform methods. 
Time-varia-ble systems. Controllability, 
observability and stability. Also listed 
under EL 610. 

ME 671 State Space Design For 
Linear Control Systems 21!,:0:0:3 

Topics to be covered included canonical 
forms; control system design objectives; 
feedback system design by pole place
ment; linear observers; the separation 
principle; linear quadratic optimum con
trol; random processes; Kalman filters as 
optimum observers; the separation theo
rem; robust control; the servo compen
sator problem. Prerequisite: ME 670. 
Also listed under EL 725. 

ME 761 Nonlinear Control 21!,:0:0:3 

Phase-plane analysis of nonlinear sys
tems, describing functions, introduc
tion to Lie algebra, input-output lin
earization, local and global system 
decomposition, perturbation control, 
sliding control. Prerequisite: ME 660 
andME671. 

ME 771 Optimal Control Theory 
21!,:0:0:3 

Optimal control problem for determinis
tic systems with various constraints. 
Solution for both continuous and dis
crete-time systems using the maximum 
principle and dynamics programming. 
Hamilton-Jacobi theory as applied to the 
synthesis problem. Prerequisite: ME 
671. Also listed under EL 823. 

ME 860 Application of Nonlinear 
Control to Robotics 21!,:0:0:3 

Differential geometric approaches for 
control of nonlinear systems and applica
tions to robot manipulators. Introduction 
to Lie algebra and Lie bracket. Multi
variable inverses for nonlinear systems, 
external feedback linearization, zero 
dynamics. Application of nonlinear con
trol to robotics: inverse dynamics, feed
forward control, PD and PID controllers, 
variable-structure control, adaptive con
trol techniques (STR and MRAC) and 
force control. Prerequisite: ME 661 and 
ME 671. Also listed under EL 822. 

ME 870 Frequency Domain Methods 
in Control 21!,:0:0:3 

Systems and operators, stabilizability, 
parameterization of stabilizing con
trollers, HOO weighted sensitivity mini
mization for rational plants, H2 and HOO 
controller design. Prerequisite: ME 671. 
Also listed under EL 724. 

ME 871 Adaptive Control 21!,:0:0:3 

Controllable and observable system mo
dels, parameter estimation (least squares, 
projection algorithm, lattice filters), one 
and multi-step ahead prediction control, 
minimum variance, pole placement, 
LQG control, model reference adaptive 
control. Prerequisite: ME 671. Also list
ed under EL 826. 

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
mization, introduction to prediction and 
filtering theory. Prerequisite: ME 771. 
Also listed under EL 827. 

ME 873 Large-Scale Systems and 
Decentralized Control 2'1,:0:0:3 

Introduction to analysis and synthesis of 
large-scale systems. System order reduc
tion algorithms, interconnected system 
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 EL 825. 
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SELECTED TOPICS, 
PROJECTS, THESIS 
AND DISSERTATION 

ME 786-787 Special Topics 
2';5:0:0:3 

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 is indicated as 
part of the title after the words "Special 
Topics:", and the more complete title 
appears on the student's transcript. 
Prerequisites are tailored to the offering. 

ME 886-887 Advanced Topics 
2';5:0:0:3 

These numbers are reserved for advanced 
topics which are offered periodically by 
the ME Program and are open to second
year and more advanced graduate stu
dents. When offered, the specific subject 
matter is indicated as part of the title after 
the words "Advanced Topic," and the 
more complete title appears on the stu
dent's transcript. Prerequisites are tai
lored to the offering. 
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ME 901-904 Guided Readings I, II, 
III, IV each 3 units 

Open to qualified graduate students 
interested in special advanced topics. 
Directed study including analytical work 
and/or laboratory investigations. 
Prerequisite: adviser's pennission. 

ME 996 MS 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 completion 
of project. Prerequisite: degree status. 

ME 997 MS Thesis each 3 units 

Master's thesis to present results of orig
inal investigation in field of student's 
specialty. Thesis an extension of ME 
996, on recommendation of project 
adviser. Continuous registration 
required. Maximum of 12 units of ME 
996-997 counted toward degree. Prere
quisite: ME 996. 

ME 999 PhD Dissertation 
each 3 units 

Doctororal dissertation evincing inde
pendent study and original contributions 
in field of specialization. Oral examina
tion on subject of dissertation and related 
topics required. Minimum of 24 units; 
also continuous registration at minimum 
of 3 units per semester required until dis
sertation completed. Prerequisite: 
degree status. 

The following graduate courses are 
offered on an irregular basis in response 
to student demand: 

ME602 
ME633 
ME635 
ME657 
ME658 
ME723 
ME725 
ME726 
ME 733 
ME821 
ME831 

Thennodynamics II 
Limit Analysis of Structure 
Pressure Vessel Analysis 
Computational Geometryfbr CAD 
Computer-Aided Design 
Experimental Stress Analysis 
Theory of Plates 
Theory of Shells 
Applied Plasticity 
Continuum Mechanic 
Stability of Structures 
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GENERAL ENGINEERING PROGRAM 

Director: Neil Mahoney 
Assistant Director: Robert J. Rusnack 

PROGRAM 
OBJECTIVES 

Engineering is a wide-ranging field of 
many disciplines having the common 
objective of applying science and tech
nology towards the betterment of 
humanity. Although today's challenges 
are new as a result of rapidly changing 
technology, the basic study of engineer
ing remains focused on the laws of 
nature. The realization that the work of 
the engineer touches all aspects of soci
ety has broadened the pursuit to now 
include political, social and human con
siderations as well as the ability to com
municate one's ideas. 

Emerging technologies affect busi
nesses and entire industries in the New 
York metropolitan area and across the 
nation. The economic growth and career 
opportunities that this high-technology 
boom is spurring holds great promise for 
men and women who are educated in 
science and engineering. 

With these things in mind, the goal 
of the General Engineering Program is 
to make the study of engineering a 
hands-on, experiential learning process 
which will: 

1. Provide entering freshmen with 
meaningful knowledge and expe
rience pertaining to what engi
neers do, the problem solving 
processes they use and some 
exposure to the modern technolo
gies they employ. 

2. Provide upper-level freshman 
engineering majors with an 
understanding of the engineering 
design process, including cost, 
quality and manufacturability 
considerations, and provide the 
opportunity to practice basic 
skills in practical design and con
struction projects. 

3. Provide select sophomore and 
junior students the opportunity, 
on an optional basis, to continue 
working on realistic, interdiscipli
nary design projects. Some typi
cal projects include a sound-acti
vated motorized wheelchair, a 
model railroad with computerized 
command and control, a user
interactive information system 
and wireless communications 
systems. 

4.Give students mall of these 
courses the opportunity to work 
in small interdisciplinary teams to 
promote the breadth of their 
understanding, develop interper
sonal skills and provide practice 
to hone their writing and verbal 
capabilities. 

General engineering facilities include 
three laboratories with nine workstations 
in each lab. Each workstation is equipped 
with a computer running word process
ing, spreadsheet, CAD (computer-aided 
design) and data acquisition/simulation 
software. In addition, all of the labs con
tain the professional tools and equipment 
needed to carry out professional engi
neering projects. 

Any inquiries or requests for 
additional information can be directed 
to either the Freshman Engineering 
Office on the Brooklyn campus, 
located at JB 152, 718/260-3938; on 
the Farmingdale campus, located at 
FMB 116, 516/755-4324; or Professor 
Neil Mahoney, JB152A, 718/260-3938, 
e-mail: nmahoney@poly.edu. 

COURSE 
DESCRIPTIONS 

EG 101 Introduction to Engineering 
1:3:1:3 

Presentation of engineering data. Simple 
robots. Choosing engineering materials 
and material failure. Waves and frequen-

cy spectra. Digital electronics. 
Information technology. Fiber-optic 
communication. Thermodynamics. Use 
of word processing, spreadsheet and data 
acquisition software. This course is part 
of Writing and Speech Across the 
Curriculum. 

EG 102 Introduction to Design 
1:3:1:3 

The design process: generation of ideas, 
analysis of alternatives, prototype con
struction, testing and presentation. 
Writing proposals and progress reports. 
Cost estimation. Time management and 
efficiency. Voltage, current and power. 
Fluid mechanics. Simple mechanical 
machines. Finding and filing patents. 
Engineering ethics and environmental 
concerns. Use of word processing, 
spreadsheet and CAD software. This 
course is part of Writing and Speech 
across the curriculum. Prerequisite: EG 
10/ or permission of the course director. 

EG 201 Multidiscipline Projects I 
Y,:2: Y,:] 

Research, proposal, design, prototype 
construction, testing and demonstration 
of multidiscipline design projects for 
first semester sophomores. Project topics 
will be suggested by faculty and/or pro
posed by student teams for faculty 
approval. Prerequisite: EG 101 and EG 
102 (with a grade of B or better in both); 
sophomore status (with a 2.5 or better 
GPA); permission of department adviser 
and course director. Students without the 
stated prerequisites are encouraged to 
consult their department adviser regard
ing waiver potential. 

EG 202 Multidiscipline Projects II 
Y,:2:Y,: 1 

Research, proposal, design, prototype 
construction, testing and demonstration 
of multi-discipline design projects for 
second semester sophomores. Project 
topics will be suggested by faculty 
and/or proposed by student teams for 
faculty approval. Prerequisite: EG 101 
and EG 102 (with a grade of B or better 
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in both); sophomore status (with a 2.5 or 
better GPA); permission of department 
adviser and course director. Students 
without the stated prerequisites are 
encouraged to consult their department 
adviser regarding waiver potential. 

EG 301 Multidiscipline Projects III 
'4:2:1f,; 1 

Research, proposal, design, prototype 
construction, testing and demonstration 
of multidiscipline design projects for 
first semester juniors. Project topics will 
be suggested by faculty and/or proposed 
by student teams for faculty approval. 
Prerequisite: EG 101 and EG 102 (with 
a grade of B or better in both); junior 
status (with a 2.5 or better GPA); per
mission of department adviser and 
course director. Students without the 
stated prerequisites are encouraged to 
consult their department adviser regard
ing waivers. 
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EG 302 Multidiscipline Projects IV 
'4:2;1f,; 1 

Research, proposal, design, prototype 
construction, testing and demonstration 
of multidiscipline design projects for 
second semester juniors. Project topics 
will be suggested by faculty and/or pro
posed by student teams for faculty 
approval. Prerequisite: EG 101 and EG 
102 (with a grade of B or better in both); 
junior status (with a 2.5 or better GPA); 
permission of department adviser and 
course director. Students without the 
stated prerequisites are encouraged to 
consult their department adviser regard
ing waivers. 

PARTICIPATING 
FACULTY 

The faculty members involved in deliv
ering the general engineering courses 
participate on a revolving basis. These 
faculty members, as well as the student 
aides, represent all the departments 
throughout the University. 



The degree programs in physics are 
administered by the Physics Task Team, 
chaired by Professor Kalle Levon, which 
is located in room 80 I in Rogers 
Hall. More information can be obtained 
by calling 718/260-3339 or by 
sending an e-mail message to 
admitme@poly.edu. 

Physics is the basic science of the nat
ural world-the science of matter, ener
gy and motion. It is indispensable for 
any engineering or scientific career. 

The training of physics majors, at 
both undergraduate and graduate levels, 
is basic and general. This broad prepara
tion makes graduates less subject to the 
risks of obsolescence produced by the 
rapidity of technological change in mod
em life. Curricula are designed as back
grounds for careers in industry, govern
ment and education. Physics graduates 
at all levels are employed in private 
industry, government agencies and 
research foundations for fundamental 
research and engineering. Training in 
physics serves as a valuable preparation 
for any science-based or science-related 
careers. 

Besides the very active fields of solid
state and nuclear physics, other general 
areas in which physicists are now 
employed are radio/television and elec
tronics, the chemical industry and bio
physics, space science and medical 
physics. 

A complete spectrum of physics 
courses is offered at Polytechnic, rang
ing from first-year courses to the doctor
allevel, and leading to bachelor's, mas
ter's and doctoral degrees. 

PHYSICS PROGRAM 

II FACULTY 

PROFESSORS 

Stephen Arnold, Thomas Potts 
Professor of Physics and University 
Professor 
PhD, City University of New York 
Optics, microparticle photophysics, 
organic solid-state physics 

Hellmut J. Juretschke, Professor of 
Physics 
PhD, Harvard University 
Suiface and condensed matter physics, 
theory of x-ray diffraction 

K. Ming Leung, Professor of Physics 
PhD, University of Wisconsin 
Theoretical condensed matter 

Peter S. Riseborough, Professor of 
Physics 
PhD, Imperial College (London) 
Theoretical condensed matter physics 

Edward L. Wolf, Professor of Physics 
PhD, Cornell University 

II 

Experimental condensed matter physics, 
superconductivity, scanning tunnel 
microscopy and electron tunneling spec
troscopy 

ASSOCIATE PROFESSOR 

Lorcan M. Folan, Associate Professor 
of Physics 
PhD, Polytechnic University 
Hyperj!ne interactions in beta decay 

INDUSTRY FACULTY 

Thomas M. Pannaparayil, Industry 
Professor of Physics 
PhD, Fordham University 
Magnetism of fine particles, Mossbauer 
spectroscopy 

PROGRAMS 

Valery A. Sheverev, Industry Assistant 
Professor of Physics 
PhD, St. Petersburg University 
Experimental optics, spectroscopy, plas
ma physics 

RESEARCH FACULTY 

Marcu Eibschutz, Research Professor 
of Physics and Materials Science 
PhD, The Weizmann Institute of Science 
Experimental solid state, Mossbauer 
spectroscopy 

Moses Fayngold, Research Assistant 
Professor of Physics 
PhD, Nuclear Research Institute, (Russia) 
Theoretical physics, optics, particle
solid interactions 

Yuli M. Ivanchenko, Research 
Professor of Physics 
PhD, University of Donetsk 
Condensed matter theory, superconduc
tivity, tunneling 

Vladimir I. Tsifrinovich, Research 
Assistant Professor of Physics 
PhD, Kirensky Institute of Physics 
(Russia) 
Theorectical condensed matter physics, 
magnetic resonance spectroscopy 

INSTRUCTOR 

John DiBartolo, Instructor of Physics 
PhD, University of Virginia 
Superconductors 

ADJUNCT FACULTY 

Benjamin Bloch, Adjunct Professor of 
Physics 
PhD, Polytechnic Institute of Brooklyn 

EMERITUS FACULTY 

Raphael Aronson 
Hilda Bass 
John J. Dropkin 
Walter Kiszenick 
Terje Kjeldaas Jr. 
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UNDERGRADUATE 
PROGRAM 

The aim of the four-year undergraduate 
program in physics is to prepare students 
thoroughly for any one of the many 
careers for which a concentration in 
physics forms the base. For some stu
dents, this means preparation for gradu
ate school and further study leading to 
the master's or doctor's degree. For 
many others, it means professional work 
in industry, government or in high 
school teaching. Some students use their 
major in physics as preparation for work 
in mathematics, chemistry, biology, 
medicine, engineering, law, history of 
science, writing or business. 

The program's emphasis on funda
mental knowledge, thorough analytic 
training and the universal logic of sci
ence enables physics students to take 
these different paths. 

The structure of the undergraduate 
program is four-fold: formal instruction 
in the sciences; instruction in the human
ities and the social sciences; informal 
instruction; and additional activities. 

Formal instruction in the sciences 
is described by its program of courses. 
This program includes-after the fresh
man year with its beginning courses in 
physics, chemistry and mathematics-a 
spiraling sequence of courses in the three 
broad areas of mechanics, electromag
netic theory and modern physics, 
matched at each level to the student's 
increasing mathematical maturity. With 
this background, a senior is ready for 
theoretical physics and electives in 
optics, solid-state, x-ray, nuclear physics 
or quantum theory. 

Instruction in the humanities and 
social sciences is built around the 27 
credit hours of courses in the humanities 
and the social sciences required of all 
physics majors. Students are urged to 
choose additional courses in these areas. 
The natural curiosity which brought stu
dents to choose physics as a major 
should also be stimulated in other areas 
of intellectual activity such as literature, 
psychology, poetry, music, economics 
and history. 

Informal instruction accompanying 
the formal course work takes a variety of 
forms. All students meet regularly with 
members of the physics faculty to dis-
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cuss their work, review problems or talk 
physics. 

All physics freshmen take a seminar 
on current advances in physics; seniors 
may participate in another seminar. In 
both, students prepare talks on aspects of 
advanced topics in physics and present 
them to the critical audiences of their 
peers and professors. 

Many students spend some time in 
research, either assisting in the various 
research programs performed by the fac
ulty or working on relatively independent 
research projects assigned after consulta
tion with their adviser. Undergraduate 
participation in research with graduate 
students and professors is becoming 
extremely important. A number of juniors 
and seniors now spend I 0 weeks each 
summer in such full-time research activi
ty. Opportunities for guided research dur
ing the academic year also exist. 

The program offers opportunities for 
individual reading and advanced study 
under professional guidance and accepts 
satisfactory performance in regular 
course examinations as fulfillment of 
course requirements. 

Physics students have a common 
study area in which they meet with other 
students for shop talk, problem solving 
and the exchange of ideas. 

Information about advanced place
ment of freshmen is included in the sec
tion of this catalog "Admissions." 

Additional activities, in which all 
physics students are urged participate, 
include the programs organized by the 
Physics-Math Society, by the chapter of 
Sigma Pi Sigma (the physics honor soci
ety) and by the local student chapter of 
the American Physical Society. Here the 
students listen to and meet speakers on 
various topics and participate in trips to 
industrial and government laboratories. 
Undergraduates are encouraged to come 
to the regular research colloquia where 
invited scientists discuss the latest 
advances in physics. They also attend 
meetings of the American Physical 
Society and other professional societies 
associated with the American Institute of 
Physics. 

By means of these activities and 
through the structure of the program, stu
dents have a wide range of opportunities 
for interacting with their professors, their 
fellow students and with the world of 
physics. Such interaction is the most 
valuable preparation for any career in 
physics. This blending of experiences 
leads to appreciation of the intellectual 
impact of physics and to understanding 
why so many important thinkers have 
been attracted to physics and have added 
to its achievements. 

REQUIREMENTS FOR THE 
BACHELOR OF SCIENCE IN 
PHYSICS 
The program requires 128 credits, 
including 37 credits of required courses 
in physics. The remaining credits are dis
tributed among required and elective 
technical, humanities and social sciences 
courses and free elective courses. (See 
Typical Course of Study below). The 
distribution is as follows: 

Core Courses Credits 

HU 101, 110, 200; SS 104; CS 200; EG 101 
CM 101,102.111,112;MA 106,107,108, 
109;PH 107,108,109,118,119 

Required Physics Courses 

PH 113,210,234,302,311,312 
323,324,335,336,390 

Elective Courses 

Physics/Technical 
Humanities/Social Science 
Mathematics 
Free 
Total 

ELECTIVES 

48 

27 

23 
15 
9 
6 

128 

Elective courses are chosen in consulta
tion with the departmental adviser. In 
mathematics 9 credits must be taken 
from the group MA 153, 201, 217, 222, 
260 and 358. Recommended physics 
elective courses are PH 250, 303, 340, 
347, 360, 373 and 374. 
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Typical Course of Study for the Bachelor of Science in Physics 

FRESHMAN YEAR 

Fall Semester 
Course No. 
PH 113 
CM 101 
CM 111 
MA 106 
EG 101 
HU 101 

Subject oa~s 

Seminar in Current Physics 2 
General Chemistry I 3 
General Chemistry Lab I 0 
Calculus I 3 
Introduction to Engineering 2 
Writing and the Humanities I 3 

SL 101 Freshman Seminar' 

.._PE:::._ _ _:c10-:_ox,___~P-"h"-y"'si"'c.al Education' 

I 
0 

SOPHOMORE YEAR 

Fall Semester 
MA 108 Diff. Eqns. and Num. Meth. 3 
MA I 09 Multidimensional Calculus 3 
PH 108 Elec., Mag. & Fluids 3 
PH 118 Laboratory for PH I 08 0 
PH 210 Analytical Mechanics 3 
SS 104 Contemp. World History or 
HU 200 Writing and the Humanities II 3 

.._PE:::.____:I:c::O:c:x_---'P'-'h""y""s"ic:=al: Education' 0 

JUNIOR YEAR 

Fall Semester 
PH 311 
PH 323 
PH 302 
PH 335 

Thermodynamics' 3 
Electricity and Magnetism I' 2 
Advanced Lab. I I 
Quantum Physics' 3 
Math Elective'' 3 

_______ H~U~/S~S~.El~e~ct~iv~e~'-' _____ 3 

SENIOR YEAR 

Fall Semester 
PH 373 
PH 347 
PH 667 

Notes: 

Intro. Theo. Phys. r 
Modem Optics'' 
Quantum Mechanics I" 
HU/SS Elective'' 
Free Elective 

3 
3 
3 
3 
3 

Hmrrs/W eek 
Lab Rec. Cr. 
0 0 2 
0 I 2.5 
1.5 0 0.5 
0 4 
3 
0 
I 
2 

0 
0 
0 
0 

0 0 
0 0 
0 I 
1.5 0 
0 0 

3 
3 
0 
0 

15 

3 
3 
3 
0.5 
3 

0 0 3 
2 _'Co _ _:o:__ 

15.5 

0 0 3 
0 0 2 
3 0 2 
0 0 3 
0 0 3 
0 _ _=0 _ _:3:__ 

16 

0 
3 
0 
0 
0 

0 3 
0 4 
0 3 
0 3 
0 3 

16 

I Consult the general "Degree Requirements .. section of this catalog for 
University regulations. 
2 Although not required, physical education is strongly recommended. 
3 Electives arc chosen with the adviser's approvaL 
4 The following course substitutions are permitted with the approval of the 
undergraduate adviser: ME 20 I for PH 311, EE 370 & 374 for PH 250, PH 
523 or EE 163 for PH 323, PH 524 or EE 164 for PH 324, PH 535 for PH 
335, PH 536 for PH 336, PH 547 & 548 for PH 347. 

Spring Semester Hours/Week 
Course No. Subject Oass Lab Rec. Cr. 
CS 200 Intro. Prog. Meth. 3 0 3 
CM 102 General Chemistry II 
CM 112 General Chemistry Lab. II 
MA I 07 Calculus II 

Mechanics 
Contemp. World History or 

3 
0 
3 
3 

0 
1.5 
0 
0 

1 
0 

2.5 
0.5 
4 
3 PH 

ss 
HU 
PE 

107 
104 
200 
lOx 

Writing and the Humanities II 3 0 0 3 

Physical Education' ____ -'C0_---=2=----_0=---_0=--
16 

Spring Semester 
PH 109 Waves, Optics & Thermo. 3 0 1 3 
PH 119 Laboratory for PH 109 0 1.5 0 0.5 
PH 234 Intro. to Modem Physics 2 0 0 2 
PH 250 Electronics for Phys. Scient." 3 3 0 4 
HU 110 Professional Report Writing 3 0 0 3 
PE I Ox Physical Education' 0 2 0 0 

Math. Elective'' ----'-3-----=0-----=0------"3-

Spring Semester 
PH 312 Stat. Phys. & Kinetic Theory 3 
PH 324 Electricity and Magnetism II' 2 
PH 303 Advanced Lab. II' 
PH 336 Quantum Mechanics' 

Math. Elective'' 
HU/SS Elective'' 

Spring Semester 
PH 340 Sim. Meth. in Phys. Probl.' 
PH 374 Intro. Theo. Phy. II' 
PH 390 Senior Seminar 

HU/SS Electives 1 ' 

Free Elective 

Total credits required for graduation: 

3 
3 
3 

3 
3 
2 
6 
3 

0 
0 
3 
0 
0 
0 

3 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

15.5 

3 
2 
2 
3 
3 
3 

16 

0 4 
0 3 
0 2 
0 6 
0 3 

18 

128 

5 Mathematics. Elective courses (9 credits) are to be chosen from MA !53, 
201, 217, 222, 260 and 358. 
6 Humanities and Social Sciences. Required courses (12 credits) are HU 
101. 110,200 and SS 104. Elective courses (15 credits); students are strong
ly urged to select two or three courses from an area of concentration 
described in the general degree requirements. 
7 Advanced electives are strongly recommended for students intending to 
pursue graduate studies in physics. 
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PROGRAMS 

OPTIONS 

These programs offer the student an 
opportunity to gain competence in two 
different and substantial fields of sci
ence, to such an extent that upon earning 
a bachelor's degree, he or she may be 
able to qualify for industrial positions in 
two distinct areas, or to go on to gradu
ate studies in either of the two subjects. 
Options in mathematics, electronics and 
materials science are described below as 
examples of these programs. 

The option in mathematics provides 
strong training in both physics and math
ematics, 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 
respective areas. In all cases students 
benefit from the strong basic training in 
physics and position themselves for fur
ther training or direct employment in the 
area of their option. 

Electronics and materials science are 
areas of immense importance in today's 
technology, providing a wide range of 
employment opportunities in addition to 
those available in physics. As examples, 
in the active technology areas of micro
electronics and high temperature super
conductivity, combined knowledge of 
physics and electronics or materials 
opens many opportunities for employ
ment. A student with a strong basic 
training in physics, in addition to that in 
his or her option, may enjoy a career 
with more flexibility and a greater ability 
to adjust to changing requirements in 
technology. The changes in course 
requirements for each option available to 
students pursuing a BS in physics 
follow. 
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Mathematics Option 

Replace 9 credits of math electives and 9 
credits of physics electives with the fol
lowing set of math electives: 

MA 153 (3:0:0:3) 

MA 201 (3:0:0:3) 
MA 202 (3:0:0:3) 
MA 223 (3:0:0:3) 
MA 260 (3:0:0:3) 

MA 358 (3:0:0:3) 

Elements of Linear 
Algebra 
Applied Analysis I 
Applied Analysis II 
Introduction to Probability 
Vector Analvsis and 
Partial Differential 
Equations 
introductory Numerical 
Analvsis 

IS credits 

Electronics Option 

Replace 19 credits of physics electives 
with the following set of electronics 
electives: 

EE 101 (3:0:0:3) 
EE 102 (3:0:0:3) 
EE 105 (3:0:0:3) 

EE 109 (4:0:0:4) 

EE 110 (3:0:0:3) 

EE 192 (Y::Y::0:1) 
EE 195 (I :3:0:2) 

Materials Option 

Electric Circuits f 
Electric Circuits II 
Signals, Svstems and 
Transforms 
Solid State Devices and 
Circuits I 
Solid State Devices and 
Circuits fl 
Sophomore EE Laboratory 
Junior EE Laboratory 

19 credits 

Replace 12 credits of physics electives 
with 12 credits in materials science: 

MT 305 (3:0:0:3) 

MT 306 (2:3:0:3) 

MT 340 (3:0:0:3) 
MT 375 (3:0:0:3) 
MT 603/4 (4Y::2:0:6) 

Mechanical Properties of 
Materials 
Nature and Properties of 
Structural Materials 
Manufacturing Processes 
Semiconductor Technology 
Introduction to Electron 
Microscopv J,JJ 

or appropriate alternatives. 

I2 credits 

GRADUATE 
PROGRAM 

The Physics Program offers graduate 
programs leading to the degrees Master 
of Science and Doctor of Philosophy in 
physics. 

Experimental research programs are 
offered in solid state physics, low tem
perature physics, surface physics, and 
quantum optics in modem, well-equipped 
laboratories. Surface physics studies are 
performed both in the department's 
extensive surface science laboratories 
and at various synchrotron radiation 
facilities (e.g., National Synchrotron 
Light Source at Brookhaven National 
Laboratories and Cornell High Energy 
Synchrotron Source). Areas of current 
theoretical research are in solid state 
physics and statistical mechanics within 
the theoretical condensed matter group 
as well as research in the areas of 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 
intermediate courses in mechanics, elec
tromagnetic theory, optics, thermody
namics, quantum mechanics and atomic 
physics. Applicants with degrees in 
physics of different emphasis, or with a 
degree in another field, may be admitted 
with undergraduate deficiencies if 
approved by the department adviser. All 
applicants are requested to take the 
Graduate Record Examination (GRE). 

Applicants 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 
Science in physics conform to the gen
eral Polytechnic requirements (see 
"Degree Requirements.") 

The minimum course requirements for 
the master's degree are as follows: 

No. Subject Units 

PH 667 Quantum Mechanics I 3 
PH 901-902 Physics Colloquium I. II 0 
PH 953-954 Graduate Seminar I, II 3 

Elective Courses 30 

Total 36 

With the approval of the graduate 
adviser, up to 9 units of equivalent 
courses taken elsewhere may be used to 
fulfill individual course requirements. 
Registration for PH 901-902, Physics 
Colloquium, is required each semester 
for all full-time graduate students. 

Elective courses may include a 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 advis
er. No comprehensive examination is 
required for the master's degree in 
physics. 

REQUIREMENTS FOR THE 
DOCTOR OF PHILOSOPHY 
DEGREE 
Requirements for the PhD in physics 
conform to general Polytechnic require
ments. Entrance into the doctoral pro
gram of study and research is contingent 
upon passing the qualifying examina
tion. The student entering with a bache
lor's degree normally takes the qualify
ing examination after one year of study. 
The examination, given once a year at 
the beginning of the fall semester, con
sists of written questions in classical 
mechanics, electromagnetic theory, sta
tistical mechanics and quantum mechan
ics, followed by an oral examination. 
Sample examination questions are avail
able in the departmental office. 

After passing the qualifying examina
tion, the candidate suggests a guidance 

committee consisting of a prospective 
research director, a minor adviser and at 
least one additional member of the 
physics faculty. The guidance committee 
must approve the candidate's choice of 
courses, conducts the dissertation, precis 
examination and the final dissertation 
oral examination, and must approve the 
dissertation before the degree can be 
awarded. 

The minimum course requirement for 
the PhD degree in physics are: 

No. 

PH 669-670 
PH 953-954 
PH 901-902 
PH 999 

Total 

Subject. Units 

Quantum Mechanics III, IV 
Graduate Seminar I, II 
Physics Colloquium I, II 
Research in Physics 

6 
3 
0 

24 
Additional Physics courses 33 
Minor Courses 12 
Elective Courses Or 
Additional Research in Physics 12 

90 

With the approval of the graduate 
adviser, equivalent courses taken else
where may be used to fulfill individual 
course requirements, although a mini
mum of 30 units including the disserta
tion units must be taken at Polytechnic. 
General knowledge of more than one 
area of physics is expected of all PhD 
candidates. There is no foreign language 
requirement for the PhD in physics. 
Registration for PH 901-902 Physics 
Colloquium, is required each semester 
for all full-time graduate students. Once 
begun, registration for PH 999, Research 
in Physics, is required each semester 
consecutively until the completion of the 
thesis unless leave is formally granted. 
Until the appointment of the guidance 
committee, the choice of physics cours
es, minor courses and elective courses 
should be made with the approval of the 
graduate adviser. 

Approximately three months before 
completion of the dissertation, a precis 
of the proposed work is circulated to the 
physics faculty and a precis examination 
held. Upon completion of the disserta
tion, an oral thesis defense is held. 

PROGRAMS 

UNDERGRADUATE 
COURSES 

PH 107 Mechanics 3:0:1:3 

An introduction to the motion of parti
cles and objects. One-dimensional 
motion. Forces and acceleration. The 
conservation of energy and momentum. 
Vectors and two-dimensional motion. 
Rotation. The free and driven harmonic 
oscillator. Prerequisite: MA 106 or a 
grade oJC+ or better in MA 105. 

PH 108 Electricity, Magnetism and 
Fluids 3:0:1:3 

An introduction to electric and magnetic 
forces and fields. Electric charge density. 
Electric fields from spherical and planar 
charge distributions. Electric potential. 
Capacitance. Magnetic forces. Magnetic 
field from a current loop. Inductance. 
Ferromagnetism. Current, flow, resis
tance and introduction to band theory of 
solids. Fluids at rest and in motion. 
Prerequisite: MA 106 and PH 107. Co
requisite: PH 118. 

PH 109 Waves, Optics and 
Thermodynamics 3:0:/:3 

Water, sound and radio waves. 
Reflection, scattering and absorption. 
Standing waves and spectra. 
Superposition: diffraction and beats. 
Geometrical optics. Applications of tem
perature, heat and entropy. Prerequisite: 
PH 108 and MA 107. Co-requisites: PH 
119 and preferably MA 108 or MA 109. 

PH 113 Seminar in Current Physics 
2:0:0:2 

Analyses, lectures, readings and discus
sions of selected topics of current inter
est in physics emphasizing concepts and 
the underlying framework of physical 
understanding. Topics include astro
physics, atomic and nuclear physics, the 
solid state and biophysics. 
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PROGRA!\IS 

PH 118 Physics Laboratory 
for PH 108 0: I ;/,:0:;;, 

Principles of measurement in electric, 
magnetic and thermodynamic experi
ments. Lab fee required. Prerequisite: 
PH 107. Co-requisite: Swdents who reg
ister/or PH 118 must co-register for PH 
108 unless excused in H'riting b.v the 
Director (~f the Introductorv Phvsics 
Program: if they withdraw from one, 
they must 1rithdrmrji·om the other. 

PH 119 Physics Laboratory 
for PH109 0:1/,:0:/o 

Continuation of PH 118. Experiments in 
optics and sound. Lab fee required. 
Prerequisite: PH 108 and PH 118. Co
requisite: Students tvho register for PH 
119 must register for PH 109 unless 
excused in writing by the Director of the 
Introductory Physics Program; if they 
withdraw from one, they must also with
draw from the other. 

PH 210 Analytical Mechanics 3:0:0:3 

Statics by virtual work and potential 
energy methods. Stability of equilibrium. 
Particle dynamics, harmonic oscillator 
and planetary motion. Plane rigid body 
dynamics. Prerequisite: PH 104. Co
requisite: MA 108. 

PH 234 Introduction to Modern 
Physics 2:0:0:2 

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 elementary particles. 
Lectures and discussion sessions. 
Prerequisite: PH 108 and PH 118. Co
requisite: PH 109 and PH 119; if stu
dents withdraw from PH 119 while co
registered in PH 234, they must also 
withdraw from PH 234. 

PH 250 Electronics for Physical 
Scientists* 3:3:0:4 

Lectures and laboratory on electrical 
measurements as currently applied in 
scientific research. Behavior and appli
cations of discrete and integrated solid
state devices in electronic instrumenta
tion. Introduction to measurements of 
small signals, noise and shielding prob-
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!ems, synchronous detection and count
ing techniques. Outlines of digital elec
tronics and descriptions and applica
tions of several interface standards 
commonly employed for minicomput
ers in laboratory settings. Co-requisite: 
PH 109 and MA 108. 

PH 281 Astronomy and Astrophysics* 
3:0:0:3 

Historical development. Traditional and 
modern observational techniques. 
Theories of planets, stars, galaxies. 
Current advances in astrophysics and 
cosmology. Offered with sufficient 
demand. Co-requisite: PH 109. 

PH 302-303 Advanced Lab I, II* 
each 1:3:0:2 

Precision measurements in mechanics, 
heat, electricity, optics, modem physics. 
Lab fee required. Given alternate years. 
PH 302 co-/prerequisite: PH 335. PH 
303 co-/prerequisite: PH 302 and PH 
336. 

PH 311 Thermodynamics* 3:0:0:3 

Experimental bases of fundamental laws 
of macroscopic thermodynamics. 
Operational definitions of heat, internal 
energy, entropy, absolute temperature 
and other thermodynamic functions. 
Techniques of deriving and using ther
modynamics relations. Prerequisite: PH 
234. 

PH 312 Statistical Physics and Kinetic 
Theory 3:0:0:3 

Introduction to the theory and applica
tions of statistical physics. Entropy, 
probability distributions and equations of 
state. Elementary kinetic theory of gases 
including transport properties. Phase 
space and density of states. Applications 
to specific heats, blackbody radiation, 
physical and optical properties. 
Maxwell-Boltzmann, Fermi-Dirac and 
Bose-Einstein distributions. 
Prerequisite: PH 311 or ME 201 or 
instructor's permission. 

PH 323-324 Electricity and 
Magnetism I, II* each 2:0:0:2 

Properties of the electrostatic, magneto
static and electromagnetic field in vacu
um and in material media. Maxwell's 

equations with applications to elemen
tary problems. Co-requisite: MA 109. 

PH 335 Quantum Physics 3:0:0:3 

Electrons and nuclear structures of the 
atom. Relativity, wave mechanics, natur
al and artificial radioactivity, fission, 
cosmic rays. Fundamental experiments 
and postulates of wave and particle 
physics. Prerequisite: PH 234. 

PH 336 Quantum Mechanics 3:0:0:3 

Introduction to the calculational methods 
of quantum mechanics with examples 
and applications. Prerequisite: PH 335. 

PH 340 Simulational Methods in 
Physical Problems 2:2:0:4 

Computer methods for solutions and 
simulations of a wide variety of prob
lems in physics. Numerical methods 
applicable to problems in mechanics, 
electromagnetism, optics, statistical 
mechanics, elementary quantum 
mechanics and the interpretation of 
experimental data will be discussed. 
Strategies to determine if computer 
results are physically reasonable. 
Numerical simulation techniques for 
experimental and theoretical problems. 
Students have access to microcomputers. 
Prerequisite: CS 200. 

PH 347 Modern Optics 3:3:0:4 

The physics of contemporary optics. 
Reflections and refractions of rays, 
matrix optics of optical instruments. 
Interferences and diffractions of waves 
and wave packets, Fourier transform 
optics. Coherence and quantum aspects 
of light. The laboratory includes comput
er simulations of optical phenomena, and 
emphasizes lasers, holography, crystal 
optics and nonlinear phenomena. 
Prerequisite: PH 324 and PH 336 or 
equivalents. 

PH 360 Special Topics in Physics 
3:0:0:3 

Lectures in some specialized area, such 
as acoustics, biophysics or relativity. 
Topics reflect student and faculty inter
ests and vary from year to year. The 
course may be taken for credit more than 
once, for different subject offerings. 
Prerequisite: PH 109 and PH 234. 



PH 372 X-Ray Diffraction* 2:3:0:3 

Production and properties of x-rays. 
Elements of crystallography. Stereo
graphic projections. Powder and single 
crystal diffraction techniques. Structures 
and crystal orientations. Stress analyses 
and phase and quantitative chemical 
analysis by x-ray techniques. Prerequi
site: MA 109 and PH 109. Also listed 
under MT 412. 

PH 373-374 Introduction to 
Theoretical Physics I, II* each 3:0:0:3 

Mathematical methods used in classical 
theoretical physics. Lagrange's equa
tions, vibrating strings and membranes, 
flow of fluids, flow of heat, electrostat
ics, electrodynamics, Maxwell's equa
tions. PH 373 Prerequisite: PH 210 and 
PH 324. PH 374 prerequisite: PH 373. 

PH 381-382 Reading Course in 
Physics I, II each 2:0:0:2 

Special topics in physics, supervised by 
staff member. Prerequisite: Physics 
major, junior status and departmental 
approval. 

PH 390 Senior Seminar 2:0:0:2 

Topics of general interest prepared, 
reported and discussed by students. Co
requisite: PH 336 

PH 391-394 Bachelor's Thesis in 
Physics each 2:0:0:2 

An individual investigation involving 
theoretical, experimental and biblio
graphic studies of some problem of 
interest to physicists. Students may reg
ister for thesis in parts as noted. Total 
credits determined in consultation with 
advisers. 

PH 399 Senior Honors Work in 
Physics* credit to be arranged 

Independent work undertaken by quali
fied honor students. Course material 
arranged by a faculty steering committee. 

* Not offered every year. 

GRADUATE COURSES 

PH 523-524t Electricity and 
Magnetism I, II* each 2:0:0:2 

Electrostatics boundary-value solutions 
to Poisson's and Laplace's equations in 
conductors and dielectrics, multipole 
expansions, electrostatic potential ener
gy, method of images, magnetostatics, 
Ampere's law, time varying fields, 
Maxwell's equations and conservation 
laws, plane electromagnetic waves, radi
ation systems and diffraction, special 
theory of relativity, covariance of elec
trodynamics, radiation by moving 
charges, electromagnetic interactions 
with matter. Prerequisite: PH 234 and 
PH 109 or equivalents. 

PH 535-536t Quantum Physics I, II* 
each 3:0:0:3 

Relativity, quantum statistics, 
Schroedinger wave equation and solu
tions, time-dependent and time-indepen
dent perturbation theory, multi-electron 
spectra, RS and jj coupling, collision the
ory, molecular spectra, wave mechanics 
of solids, nuclear models; and alpha, 
beta, and gamma decay, fission, fusion, 
elementary particles, quarks and leptons. 
Prerequisite: PH 234 or equivalent. 

PH 547t Modern Optics 3:0:0:3 

The physics of optics using both classi
cal and semiclassical descriptions. The 
classical and quantum interactions of 
light with matter. Diffraction of waves 
and wave packets by obstacles. Fourier 
transform optics, holography, Fourier 
transform spectroscopy. Coherence and 
quantum aspects of light. Geometrical 
optics. Matrix optics. Crystal optics. 
Introduction to electro-optics and nonlin
ear optics. Prerequisite: PH 32 and, PH 
336 or equivalents. 

PH 548t Modern Optics Lab 0:3:0: I 

The modern optics laboratory includes 
experimental investigations into laser 
modes, velocity of light by time-of
flight, Fourier optics, holography, 
Fourier transform spectroscopy, crystal 
optics and nonlinear optics. Co-/Prereq
uisite: PH 547 or equivalent. 

PROGRAMS 

PH 603t Graduate Laboratory* 
0:4:0:3 

Practice in experimental research tech
niques through setting up and carrying 
out experimental projects in classical and 
modern physics. Lab fee required. 

PH 604t Physics of Stars* 2lf2:0:0:3 

Discussion of internal constitution of 
stars with emphasis on nuclear reactions 
and generation of energy. Current theo
ries of development of stars and of giant 
and dwarf stars. 

PH 605-606t Special Techniques in 
Experimental Physics I, II 

each 0:3:0:llf2 

A range of specialized techniques and 
processes of modern experimental 
physics, depending on requirements of 
thesis students and recommendations of 
advisers. Vacuum techniques, thin 
films, preparation of samples for solid
state studies, crystal growing, cryogen
ics and instrument design. Intensive 
training in those particular skills 
required in student research endeavors. 
Permission of advisers and director of 
the course required. May be taken no 
more than two semesters. Prerequisite: 
concurrent thesis registration. 

PH 607 Mathematical Methods of 
Physics I* 2lf2:0:0:3 

Vector and tensor analysis. Complex 
variable theory. Special functions of 
mathematical physics. Differential equa
tions of mathematical physics. Unifying 
roles of mathematics in physics on phys
ical concepts and problems. 

PH 608 Mathematical Methods of 
Physics II* 2lf2:0:0:3 

N-dimensional vector spaces and Hilbert 
space. Calculus of variations and eigen
value problems. Green's function solu
tions to differential equations. Integral 
equations. Unifying roles of mathematics 
in physics and physical concepts and 
problems. Prerequisite: PH 607 or con
sent of instructor. 
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PROGRAMS 

PH 615 Theoretical Mechanics I 
2';2:0:0:3 

Principles of particle and rigid body 
dynamics. Lagrange's equations. Small 
vibrations of coupled systems, normal 
modes of oscillation. 

PH 616 Theoretical Mechanics II 
2';2:0:0:3 

Hamiltonian mechanics. Transformation 
theories of mechanics including the 
Hamilton-Jacobi and Poisson bracket 
formulation and Lagrangian formulation 
of mechanics of continuous media. 
Prerequisite: PH 615. 

PH 624 Electromagnetic Theory I 
2';2:0:0:3 

Maxwell's equations. Plane waves. 
Relativistic covariance of electromagnet
ic field. Motions of charges in fields. 
Fields of moving charges. Hertz and 
Lienard-Wiechert potentials. Radiation 
from charges, dipoles and quadrupoles. 

H 625 Electromagnetic Theory II 
2';2:0:0:3 

Interaction of electromagnetic fields 
with material media from classical view
point. Macroscopic description of dielec
tric, magnetic and conducting materials, 
energy relations, dispersion and attenua
tion in dielectrics and ionized media. 
Wave propagation in anisotropic crystals 
and ferrites; waves in inhomogeneous 
media. Prerequisite: PH 624. Also list
ed under EL 673. 

PH 633-634t Introduction to Nuclear 
and Elementary Particle Physics I, II* 

each 2';2:0:0:3 

Fundamental properties of atomic nucle
us and its constituents. Two-body prob
lems at low energies and the theory of 
nuclear forces. Nuclear radioactivities 
such as alpha-, gamma- and beta-decay. 
General features of nuclear reactions and 
of the various nuclear models. Basic 
properties of elementary particles, their 
modes of decay, interactions, classifica
tions and invariance laws. PH 663 pre
requisite: PH 336 or equivalent. PH 634 
prerequisite: PH 633. 
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PH 635 Biophysics I* 2';2:0:0:3 

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 vessels. Compart
mental analysis, models, trace analysis. 
Effects of stimuli on various body organs 
and mechanisms. Temperature effects, 
electrical excitations. Prerequisite: PH 
335 or equivalent. 

PH 636 Biophysics II* 2'/>:0:0:3 

Transport processes in models of the spe
cific organs. Application of radionuclides 
and dyes for static and dynamic imaging. 
Theoretical and practical aspects of nerve 
conduction with detailed discussion of the 
Hodgkin-Huxley and current models. 
Prey-predator interactions in biological 
systems on the cellular level, in radioim
munoassays and in population control. 
Prerequisite: PH 635. 

PH 637 Radiation Physics with 
Biological and Medical Applications* 

2'/>:0:0:3 

Principles of atomic and molecular 
physics with stress on the problems of 
radiation and biological effects of ioniz
ing radiation. Radiation dosimetry 
including internal and external exposures 
and relationship between doses, biologi
cal behavior of radionuclides, radiation 
and thermal radiation. Prerequisite: PH 
335 or equivalent. 

PH 638t Quantum Mechanics with 
Applications 2'/>:0:0:3 

Wave mechanics with applications to 
atomic and nuclear systems. Use of 
Schroedinger wave equation with pertur
bation theory for eigenvalue/eigenfunc
tions of harmonic oscillator and collision 
and applications to atomic nuclei. This 
course can be used by medical physics 
students to satisfy the requirement of PH 
667 for a master's degree in physics. 
Prerequisite: PH 335 and PH 336 or 
equivalents. 

PH 651-652t Introduction to Solid-
State Physics I, II each 2'/>:0:0:3 

Phenomena and theory of physics of 
crystalline solids. Topics from thermal, 
magnetic, electrical and optical properties 
of metals, insulators and semiconductors. 
PH 651 prerequisite: PH 336 or equiva
lent. PH 652 prerequisite: PH 651. 

PH 663 Statistical Mechanics I 
2'/>:0:0:3 

Equilibrium distributions. Relationships 
to laws of thermodynamics. Quantum 
effects. Maxwell-Boltzmann, Fermi
Dirac, Bose-Einstein distributions. 
Applications to bulk properties of phe
nomena using Boltzmann transport equa
tion. Also listed under EL 651. 

PH 664 Statistical Mechanics II 
2;1,:0:0:3 

Micro-, macro-, and grand-canonical 
ensembles and principles of classical sta
tistical mechanics. Condensation phe
nomena. Treatment of fluctuation and 
transport phenomena. Density matrix 
formalism of quantum statistical 
mechanics. Many-body problems. 
Prerequisite: PH 663 and PH 667 or 
equivalents. Also listed under EL 652. 

PH 667-668t Quantum Mechanics I, II 
each 2'/>:0:0:3 

Quantum mechanics with applications 
to atomic systems. The use of 
Schroedinger's equations. Angular 
momentum and spin. Problems and 
approximation methods. Semiclassical 
theory of field-matter interaction. Also 
listed under EL 655-656. 

PH 669-670 Quantum Mechanics III, 
IV each 2;1,:0:0:3 

Theory of measurement and connection 
with classical dynamics. The Dirac for
mulation, transformation theory, scatter
ing theory and introduction to the theory 
of radiation. PH 669 Prerequisite: PH 
616, PH 624 and PH 667-668. PH 670 
prerequisite: PH 669. 



PH 751-752 Theory of Solids I, II* 
each 2'/.:0:0:3 

Quantum and statistical mechanics of the 
band theory of solids as applied to electri
cal, thermal and optical properties of met
als, semiconductors and insulators. PH 
751 Prerequisite: PH 664 and PH 668. 
PH 752 prerequisite: PH 751. 

PH 753-754 Crystal Dynamics I, II* 
each 2'/.:0:0:3 

Particular physical properties of crystals 
arising from anisotropy of matter con
stants. Thermal, electrical, optical and 
elastic properties and effects arising from 
coupling of these properties. 
Interpretations of these material constants 
according to modern solid state theory 
and principles of crystal symmetry. PH 
753 Prerequisite: PH 616 and PH 624. 
PH 754 Prerequisite: PH 668 and PH 
753. 

PH 761-762 Relativistic Quantum 
Mechanics and Field Theory I, II* 

each 2'/.:0:0:3 

Dirac theory of the electron and positron, 
application of Dirac equation for discus
sion of electron spin and fine structure of 
hydrogen atom spectrum. Scattering of 
relativistic particles. Brief review of 
Lagrangian formalism of classical fields. 
Quantization of fields, scattering and the 
S-matrix theory. Feynman diagrams and 
renormalization theory. Applications of 
dispersion relations to strong interactions. 
PH 761 prerequisite: PH 670. PH 762 
prerequisite: PH 761. 

PH 763-764 Nuclear Theory I, II* 
each 2'/.:0:0:3 

Fundamental properties of nuclei. 
Advanced quantum mechanical treatment 
of nuclear forces, nuclear reactions, 
nuclear structures, nuclear radiation and 
the theory of beta-decay. Models of 
nuclear structure and nuclear reactions. 
Prerequisite: PH 670 or equivalent. 

PH 765-766 High Energy Physics and 
Elementary Particle Theory I, II* 

each 2'/.:0:0:3 

Basic properties of particles, their interac
tions and invariance laws of particle 
physics. Fundamental properties and 
quantum numbers of the elementary par
ticles, classification of interactions, 
invariance under space reflections, time 
reversal, charge conjugation, isotopic 
spin. Calculation of cross-sections, 
branching ratios, lifetimes. Higher sym
metry schemes of SU (3), SU (6), etc. 
Field theory and second quantization. PH 
765 prerequisite: PH 670. PH 766 pre
requisite: PH 765. 

PH 780 Special and General Theory of 
Relativity* 2'/.:0:0:3 

Einstein's theory of relativity, Minkowski 
geometry, relativistic mechanics and 
electrodynamics, applications of theory 
with special reference to high-energy 
physics; gravitation and principle of 
equivalence, Riemannian geometry, cur
vature tensor; equations of Einstein's the
ory of gravitation, approximate and rigor
ous solutions, observational tests of the 
theory, theory of ponderomotive equa
tions. Prerequisite: PH 616 and PH 624 
or equivalents. 

PH 801-802 Selected Topics in 
Advanced Physics I, II* 

each 2'/.:0:0:3 

Current or advanced topics of particular 
interest to graduate students. Subject mat
ter determined each year by students and 
faculty. May be given in more than one 
section. Consult department office for 
current offerings. 

PROGRAMS 

PH 901-902 Physics Colloquium I, II 
each 2:0:0:0 

Topical subjects of experimental and the
oretical physics by the staff and outside 
lectures. Fee required. Required of all 
master's and doctoral candidates. 

PH 953-954 Graduate Seminar I, II 
each 1:0:0: I'/, 

Presentations by participating students 
and discussion of topics in physics of cur
rent interest and from the literature. 

PH 955-956 Reading in Physics I, II 
each 2'1:!:0:0:3 

Selected papers and current literature in a 
specialized field of physics guided by a 
faculty member. Prerequisite: graduate 
adviser's and supervising faculty mem
ber's consent. 

PH 999 Research in Physics 
each 3 units 

An original investigation in some branch 
of physics or chemical physics, which 
may serve as basis for the degree of mas
ter of science or doctor of philosophy, to 
be performed under the direction of a 
member of the department. The number 
of research credits registered for each 
semester should realistically reflect the 
time devoted to research. Prerequisite: 
degree status and graduate adviser's and 
research director's consent. 

*Not offered every year. 
f May be taken for either undergraduate 
or graduate credit. 
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PART III 
SPECIAL PROGRAMS 



COOPERATIVE EDUCATION PROGRAM 

The Cooperative Education (Co-op) 
Program provides students with paid work 
experience in industry, government and 
public service agencies. This experience 
contributes to the student's career decision
making ability, motivates academic per
formance and provides a competitive 
advantage in the job market. Students can 
also earn a substantial salary while 
employed in a Co-op position. 

Co-op at Polytechnic is an optional, 
noncredit program. It is a partnership 
involving the student, the employer and the 
Co-op Office. Students may opt to par
ticipate in the alternating or parallel pro
grams: 

Full-time (alternating co-op) 
Students alternate semesters of full-time 
co-op employment. Students work for a 
full semester (fall or spring) and return to 
school to continue their courses. Students 
who have a full-time co-op position and 
are not attending classes do not pay a 
tuition fee for the semester. 

Part-time (parallel co-op) 
Students work on a part -time basis ( 15-20 
hours a week) while they are enrolled full
time in classes. No fee. 

At the end of each co-op assignment, 
students complete an evaluation provided 
by the Co-op Office. Their co-op assign
ment is recorded on their transcript and is 
graded pass/fail. 

A student may participate in the pro
gram for up to seven work periods (semes
ters) and may require a five-year 
undergraduate program, depending on the 
number of semesters spent working. Each 
co-op student designs a co-op work-study 
program with the help of an academic 
adviser. Eligible students can begin the 
program in their sophomore year. Graduate 
students are not eligible for the Co-op 
Program. 

Students accepted into the program 
start interviewing with participating co-op 
companies during the semester prior to 
their first scheduled work period. 
Companies select students based on their 
employment needs, and the process is 
competitive. Co-op students are given 
work directly related to their career goals 
and level of academic experience. Co-op 
students are paid salaries based on their 
experience and academic level. 

II 
ELIGIBILITY 

II 
Before applying for the initial 
co-op work assignment, 
students must: 

• Be enrolled as a full-time undergraduate, 
• 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 

in their major as determined by their 
academic department, 

• Successfully complete CP I 0 I, Career 
Development 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, 

• Successfully complete CP IOI, Career 
Development Seminar, 

• Achieve a 2.5 grade-point average at 
Polytechnic University, 

• Obtain departmental approval for pro
gram participation (work-study plan 
signed by adviser). 

II 
CO-OP SEMINARS 

II 
The Co-op Career Development Seminar 
( CP I 0 I) prepares students for entry into 
professional environments and is a pre
requisite to participation in the work expe
rience sequence. 

CP I 0 I includes self assessment, tech
niques of resume writing, interviewing, 
making contact with prospective employ
ers, and other topics that foster students' 
successful adjustment in the workplace. 
Students may also have an opportunity to 
meet co-op employers and co-op students 
who have been out working. 

Students entering work assignments 
after the sophomore year can complete up 
to seven field experience courses, CP 20 I 
through CP 501. Types, complexities and 
challenges of field assignments vary 
depending on the student's academic prepa
ration, ability and interest. The initial field 
experience (CP 20 I) usually serves as an 
introduction to the technical work envi
ronment. Students are assigned work under 
supervisors, who are usually senior staff 
professionals. As students progress through 
subsequent field assignments, more com
plex tasks and duties are added. 
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COOPERATIVE EDUCATION PROGRAM 

II 
COURSES 

II 
CP 101 Cooperative Education 
Seminar I 1 :O:NC 

CP 201 First Co-op Field Assignment 
O:O:NC 

Prerequisite: CP /OJ and departmental 
approval. 

CP 202 Second Co-op Field 
Assignment O:O:NC 
Prerequisite: CP 201 and departmental 
approval. 
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CP 301 Third Co-op Field 
Assignment O:O:NC 
Prerequisite: CP 202 and departmental 
approval. 

CP 302 Fourth Co-op Field 
Assignment O:O:NC 
Prerequisite: CP 301 and departmental 
approval. 

CP 401 Fifth Co-op Field 
Assignment O:O:NC 
Prerequisite: CP 302 and departmental 
approval. 

CP 402 Sixth Co-op Field 
Assignment O:O:NC 
Prerequisite: CP 401 and departmental 
approval. 

CP 501 Seventh Co-op Field 
Assignment O:O:NC 
Prerequisite: CP 402 and departmental 
approval. 

Grades of P (pass) or F (fail) are recorded 
upon completion of each course. Courses 
will not be computed in the grade-point 
average. These grades are based upon final 
reports and work evaluations written by 
students and evaluations submitted by 
supervisors. 

II 
COORDINATORS 

BROOKLYN CAMPUS 

David J. Gillette, Director 
MS, Florida State University 

Robin Ponsolle, Assistant Director 
MS, Long Island University 

Michele Ayne, Cooperative Education 
Coordinater 
MS, Long Island University 

Dorothy Adams, Executive Scholars 
Coordinater 
MS, Polytechnic University 

JoAnn B. McDonald, Recruiting 
Coordinater 

LONG ISLAND CAMPUS 

II 

James L. Giordano, Placement Director 
MS, State University of New York, Fort 
Schuyler 

Maxine Cohen, Executive Scholars 
Coordinator 
MS, Syracuse University 



The Higher Education Opportunity 
Program (HEOP) is a New York State
funded program. It is designed to provide 
broad and varied educational experiences 
to capable students who, due to acade
mic underpreparation and limited financial 
resources, might otherwise not have an 
opportunity to pursue a college education 
at Polytechnic University. HEOP assists its 
students by providing academic support 
services, counseling and financial aid to 
enable them to successfully complete their 
programs of study at Polytechnic. HEOP's 
goal is to retain and graduate nontraditional 
students from professional career areas 
in engineering, where these students have 
been traditionally underrepresented. 

II 
ADMISSION 

II 
To qualify for the program, applicants 
must be residents of New York State and 
demonstrate both academic and economic 
needs. Applicants are either referred by an 
admissions counselor, or may indicate on 
their application that they are interested in 
being considered for HEOP. Economic 
eligibility is determined on the basis of 
income guidelines issued by the State 
Education Department. 

Because SAT scores may not thor
oughly reflect students' potential for suc
cess at Polytechnic, a personal interview 
with each applicant is an essential part of 
the HEOP admissions process. During the 
interview the counselor will discuss the 
applicant's academic strengths and weak
nesses and give a basic overview on what 
to expect at Polytechnic. 

Potential HEOP students come from the 
public and private high schools in the five 
boroughs of New York City and Long 
Island. Students may apply for admission 
to either the Brooklyn or Farmingdale 
program. 

HEOP 

~~~ ~TRANs~FERs ~~~ ~~~ ~couNs~ELING~~~ 
Students wishing to transfer into HEOP at 
Polytechnic must have been in an oppor
tunity program (HEOP, EOP, SEEK, etc.) 
at their previous institution. Each applicant 
must also complete the regular transfer 
application. Transfer applicants are 
reviewed based on individual circum
stances, and the reasons for transfer. 
College transcript(s) and recommenda
tions from counselors or professors are 
reviewed by the HEOP director, and a 
recommendation is sent to the Office of 
Admissions . 

ACADEMIC 
SUPPORT SERVICES 

As a retention effort, HEOP provides 
freshmen and continuing students with 
academic support services. 

These services include: 
• A prefreshman summer program, in

cluding courses in precalculus, chem
istry, physics and study skills. 

• Exam review sessions. 
• Study skills courses. 
• Individual and group tutoring sessions. 

In order to meet the needs of the student, 
one-to-one, personal, academic, financial, 
and career counseling are provided for 
program students. Group and individual 
counseling sessions are scheduled to assist 
students in making the transition to college. 

II 
FINANCIAL AID 

II 
Students who are eligible for HEOP are 
packaged to full financial need. It is impor
tant that all students complete the Free 
Application for Student Aid (FAFSA) and 
Tuition Assistance Program (TAP) appli
cation early to enable the University to 
determine their financial need. Students are 
required to supplement their financial aid 
packages with minimal student loans. 

APPLICATION 
PROCEDURES 

Students apply for HEOP by completing 
the regular application for admission. 
They should indicate on the application 
their interest in being considered for 
HEOP. Students who meet the educational 
and economic qualifications are then 
required to have a personal interview and 
take a math skills assestment test. 
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HIGHER EDUCATION OPPORTUNITY PROGRAM 

II 
COURSES 

II 
CM 000 Precollege Chemistry 

6:0:NC 
Mole concept and stoichiometry; gaseous 
molecular behavior and gas law; equilib
rium 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; notetaking and textbook 
use; reevaluation of goals and career objec
tives. 

MA 000 Precollege Math 6:0:NC 
Review of trigonometry, quadratic and 
absolute value questions and inequalities, 
limits and differentiation of both alge
braic and trigonometric functions. 

PH 000 Precollege Physics 6:0:NC 
One-dimensional motion, vectors, two
dimensional motion, Newton's Force 
Laws, work and energy, momentum, rota
tions and static equilibrium. 

OFFICES 

Brooklyn 
Jacobs Building 
Room 355 
718/260-3370 
e-mail:heop@duke.poly.edu 

Farmingdale 
Bassett Building 
Room 104 
516/755-4252 
e-mail:heop@duke.poly.edu 
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PROFESSIONAL 
STAFF 

Teresina W. F. Tam, Director 
MS, Wilfrid Laurier University 

Patricia J. Baron, Associate Director 
Farmingdale Campus 
MS, St. John's University 

Jacqueline Bell, Assistant Director 
MS, University at Albany 

Saralda Ortiz, Counselor 
BA, Fordham University 



PHYSICAL EDUCATION 
AND ATHLETICS 

The major goal of the Physical Education 
and Athletics program is to offer a wide 
range of physical activities for the bene
fit and enjoyment of the student body. 
With guidance from their instructors, stu
dents can develop skill and success in a 
chosen activity while having fun and expe
riencing optimum physical fitness in terms 
of strength, agility, endurance and ten
sion relaxation. 

INTERCOLLEGIATE 
ATHLETICS 

All full-time undergraduate students who 
are in good academic standing are eligi
ble for team membership and are encour
aged to participate and win their varsity 
letter. 

Polytechnic is a member of the NCAA 
ECAC, and the NECVA; fields varsit; 
teams in men's basketball, baseball, cross 
country, judo, soccer, tennis and volleyball 
as well as women's cross country, judo, 
tennis and volleyball. 

II 
INTRAMURALS 

II 
The University offers the following intra
mural events for those who want to par
ticipate in an athletic event but can't devote 
as much time as needed for a course or a 
varsity team. These events are held during 
club hours on both campuses as well as 
evenings at the Farmingdale campus. 
These events change from semester to 
semester depending on the student's inter
est. Events presently offered are basketball, 
darts, football, handball, hockey, soccer, 
volleyball, table tennis, mini-marathons, 
fitness contests, ultimate frisbee and tug 
of war. 

PHYSICAL 
EDUCATION COURSES 

The University and all of its degree grant
ing departments strongly recommend and 
encourage all undergraduates to register 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 semester. 

PE 102 Weight Training 0:1:0 

Individualized weight training programs 
to suit the individual needs can be 
arranged. Universal and free weights are 
available along with aerobic equipment. 
Stretching area also available for warm
up and free exercises including heavy
bag workout. (Offered at Brooklyn and 
Farmingdale campuses.) 

PE 103 Aerobics 0:1:0 

Basic aerobic steps, dance steps and con
ditioning to music. Class consists of warm
up, stretching, low impact aerobics and 
more strenuous workout if asked for. Floor 
exercises are also included with stomach, 
legs and buttocks stressed along with some 
strength exercises. (Offered at Brooklyn 
campus.) 

PE 105 Martial Arts: Judo and 
Karate 

0:1;1,:0 

Fundamental principles and basic karate 
techniques including katas, self defense 
techniques and light sparring. Judo includes 
basic throwing and mat work techniques. 
Can be practiced for exercise, self defense 
purposes or competition. Rank can be 
awarded up to Brown Belt in Judo. (Offered 
at Brooklyn campus.). 

II 
FACULTY 

II 
Maureen Braziel, Associate Director of 
Athletics and Director of lntramurals 
MS, Hunter College 

Nick Russo, Sports Information Director 

VARSITY 
COACHING STAFF 

Laddy Baldwin, Head Basketball Coach 

Arty Williams, Assistant Basketball 
Coach 

Roger Perez, Head Baseball Coach 

Phil Procker, Assistant Baseball Coach 

Rich Lucian, Men's and Women's Cross 
Country Coach 

Nick Russo, Assistant Cross Country 
Coach 

Maureen Braziel, Men's and Women's 
Judo Coach 

Louis Zinser, Soccer Coach 

Steve Wen, Men's and Women's Tennis 
Coach 

James Zeng, Men's Volleyball Coach 

Klavdia Kreig, Women's Volleyball 
Coach 
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THE YES CENTER 

The mission of Polytechnic's Center for 
Youth in Engineering and Science (YES) 
is to promote activities that sensitize high 
school students to career opportunities in 
engineering and science, nurture their 
interest, develop their scientific curiosity 
and encourage them to pursue appropri
ate study. The YES Center addresses these 
needs through a variety of high school 
outreach programs designed to interest 
precollege students in technological 
careers based upon an understanding of 
and fascination with technology. Special 
attention is paid to attracting the interest 
of students from populations underrepre
sented in engineering and science careers, 
specifically women and minorities. The 
center sponsors a number of outreach pro
grams, including the Summer Research 
Institute, the College Preview Program, 
Introduction to Engineering, BASIS/ 
STRIDE Program, University Tours, 
Special Seminars and Events, tutorial pro
grams in math and science, special com
petitions, (science fairs, Jets competitions) 
and Professional Enrichment Seminars 
for High School Teachers. Students may 
enroll in a YES Center program at either 
the Brooklyn or Long Island campus. 

II 
RESEARCH 

II 
The Summer Research Institute is a six
week full-time summer effort focused on 
the conduct of an independent research 
project with a faculty member. Students are 
paid a stipend for this period of time. 
Students are expected to make a full-time 
commitment to the program. Seminars 
will be held regularly throughout the pro
gram on a scheduled basis, and all par
ticipants are required to attend. 

The student will undertake a research 
effort, either individually or as part of a 
group, focused on a problem formulated 
by the student in conjunction with his/her 
faculty mentor. If the student so desires, 
the effort may be geared toward submis
sion of results to the International Science 
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and Engineering Fair, Intel Science Talent 
Search and/or other prestigious science 
competitions. 

SEMINARS 
An instructional component specially 
designed to supplement the research expe
riences of student participants is an inte
gral part of the institute's program. 
Sessions are devoted to drafting prelimi
nary essays, learning the appropriate for
mat for a science paper, compiling the 
data profile for a Westinghouse Talent 
Search submission, presenting research 
results and sharing experiences. Several 
seminars will involve outside speakers 
and role models from the University and 
from industry. Appropriate field trips will 
be arranged to enhance students' research 
experiences. 

Students are expected to attend any 
preparatory seminars needed to allow them 
to conduct their research effectively dur
ing the six-week summer session. Such 
preparatory sessions are arranged for stu
dents' convenience during after-school 
hours. Students wishing to continue their 
research beyond the summer period may 
make individual arrangements to do so. 

QUALIFICATIONS 
Admission to the program is competitive 
and will be determined by the student's 
scholastic ability, scientific/technology 
background and interest and recommen
dations from high school teachers, prin
cipals or counselors. Students should be 
high school juniors who will begin their 
senior year after completing the program. 
Outstanding sophomores will also be con
sidered for enrollment. 

EXPENSES 
Students, depending upon individual 
schedules, will need lunch money and 
transportation to and from the University. 

COLLEGE PREVIEW 
PROGRAM 

Introductory college courses at Polytechnic 
are offered to outstanding high school stu
dents. Interested students must complete 
an application and obtain a recommenda
tion from their guidance counselor or prin
cipal. Polytechnic waives regular tuition, 
but charges a nonrefundable $150 regis
tration fee per course. Students earn col
lege credits for satisfactorily completed 
course work, and a transcript is produced. 
Courses include beginning courses in col
lege mathematics, computer science, 
physics, chemistry and selected courses in 
the humanities and social sciences. 
Application for fall courses must be sub
mitted during the first week of September; 
for spring courses, applications are 
required in mid-January. Applications are 
available at your high school or from the 
YES Center. 



INTRODUCTION TO 
ENGINEERING (EG 101) 
Introduction to Engineering is a course 
geared toward ninth and I Oth grade high 
school students. The purpose of this course 
is to give potential engineering students the 
opportunity to develop teamwork skills, 
work with other disciplines and develop 
writing and oral skills. This course will 
provide knowledge and experience of: 

• What engineers do 
• How they do it 
• The tools and technology they use 
• The engineering design process 
• Design and construction skills 

After successful completion of this 
course, students will receive 3 Polytechnic 
University college credits. The cost for 
this course is $I 50. 

BASIS/STRIDE 
(BROOKLYN AND STATEN 
ISLAND SCHOOLS/SCIENCE 
TECHNOLOGY & RESEARCH 
USING INDIVIDUAL DISCOV
ERY & EXPLORATION) 
The BASIS/STRIDE Program is con
ducted in collaboration with the New York 
City Board of Education. Its purpose is to 
provide students who have completed I Oth 
grade with instructional and cocurricular 
activities to enhance their interest and 
excitement about mathematics, science 
and technology through exploration and 
discovery. Students will utilize the state
of-the-art resources at Polytechnic 
University. Experiences will include: 

• Problem-solving classroom experiences 
• Independent and group projects 
• Guided research techniques and skills 
• Field trips to science and corporate 

centers 

By the end ofthe session, students will 
complete a project, illustration/construc
tion (e.g., model, scrapbook, diagram or 
drawing, current events) of a scientific or 
technological concept accompanied by a 
written explanation of the work. Upon 
successful completion of this course, stu
dents will receive I high school credit. 

UNIVERSITY TOURS 
The University regularly sponsors tours of 
its laboratories and facilities. Also included 
are demonstrations, lectures on careers 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 spe
cialists 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 COMPETITIONS 
(SCIENCE FAIRS, JETS 
COMPETITIONS) 
We will inform participants in the YES 
program of special science competitions, 
such as the International Science Fair and 
the Jets (Juniors in Engineering Technical 
Society) Competition. Polytechnic 
University is the host of the Mathematics, 
Science and Technology Fair. Winners of 
this fair go on to participate in the 
International Science Fair. The Jets 
Competition is held at Polytechnic each 
year. This competition promotes the 
advancement of high school students in 
math, science and technology. Students 
from around New York City and Long 
Island participate in this competition. 

THE YES CENTER 

SPECIAL SEMINAR 
PROGRAMS 
Polytechnic sponsors seminars, confer
ences and lectures in science, technology, 
engineering, social science, mathematics 
and computer science. High school stu
dents and faculty members are invited to 
participate. Several programs each year are 
specifically aimed at high school students 
and faculty, and relevant information 
regarding these programs is distributed to 
high schools. Any high school interested 
in a seminar on a particular topic may 
inquire with the YES Center. 

TUTORIALS 
Polytechnic University students are will
ing to serve as tutors of mathematics and 
science to high school students. High 
school students interested in participating 
should contact the YES office. 

SCHOLARSHIPS 
Students from high schools participating 
in center-sponsored activities are eligible 
for special PROMISE Scholarships ear
marked for such students, should they 
choose to attend Polytechnic University. 
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THE DAVID PACKARD CENTER FOR 
TECHNOLOGY AND EDUCATIONAL ALLIANCES 

Director: Noel N. Kriftcher 

Created in September 1996, the David 
Packard Center for Technology and 
Educational Alliances develops opportu
nities connecting Polytechnic with educa
tional, business and community 
organizations to enhance and disseminate 
information on electronically mediated 
learning, and to encourage advanced stud
ies in mathematics, science and technology. 

The Packard Center serves to extend the 
University's commitment to precollege 
populations by providing a contact point 
for learning initiatives. Polytechnic 
University students and staff serve as men
tors, interns and instructors; secondary 
teachers form cohorts with Polytechnic 
faculty; and professional development pro
grams yield long-term advantages for high 
school and college learners. 

The center's goals seck to: 

• ensure equity of availability. opportunity 
and access for women and underrepre
sented minorities in the use of comput
ers. information-age technology and the 
study of mathematics and science. 

• build alliances of stakeholders in the 
impact of inforn1ation-age technology on 
the learning process. and on social, eco
nomic and educational institutions. 

• communicate findings to influence 
learning in urban school systems. 
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• utilize technology as a tool to assist 
learning, and disseminate what we dis
cover through publications, multimedia 
communications, symposia and lectures. 

• serves as a resource to help define the 
local, regional and national agenda relat
ing to the impact of information-age 
technology on instruction and new edu
cational paradigms. 

High school students earn college credit 
upon satisfactorily completing advanced 
science, mathematics and computer science 
courses that are offered at their own high 
schools. These courses are taught by asso
ciate faculty, selected by Polytechnic 
University, utilizing approved curricula 
and evaluation instruments. Polytechnic 
waives tuition, charging only a registration 
fee, provides the salary for the instructor 
and issues a transcript to certify that col
lege credits have been earned. 

A variety of instructional enrichment 
activities bring high school students onto 
the Poly campus to participate in scientific 
research competitions and exhibitions, 
meet noted scientists and engineers, and 
enrich learning through academic sym
posia and information exchanges. Among 
these programs and events are the 
Principal's Scholars Dinner Symposia; 
the Future City Regional Competion; the 
New York City Mathematics, Science and 
Technology Fair, which qualifies students 
for the International Science and 
Engineering Fair; and the New York City 
Scienceffechnology Forum. 

Polytechnic University's alliance with 
United Neighborhood Houses Inc. joins 
the University to New York City's settle
ment houses, which serve economically 
disadvantaged populations, to introduce 
young people to new communications 
technologies. Through salaried intern
ships, Poly undergraduates visit the set
tlement houses to work with children, 
including local high school students who 
serve as mentors to young children, to 
provide access to the Internet and elec
tronic mail, to encourage the development 
of research and writing skills, and explore 
college and career choices. 

High school teachers attend specially 
designed workshops, courses and confer
ences at Polytechnic University to learn 
how to utilize information-age technol
ogy in their classrooms through concep
tual exploration and practice with 
applications. A companion program seeks 
to develop varied teaching strategies in 
science and mathematics that emphasize 
hands-on learning experiences. 

A unique 6-crcdit graduate course com
missioned by the New York City Board of 
Education introduces teachers of mathe
matics, science and technology to the writ
ing process and technology that supports 
writing improvement. Participating teach
ers learn to improve their own writing and 
also student writing to meet the new learn
ing standards through varied instructional 
strategies. 
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THE CORPORATION 

THE ADMINISTRATION 
THE FACULTY 



THE CORPORATION 

Chairman 
Arthur C. Martinez, Chairman & CEO, Sears, Roebuck & Co. 

Deputy Chairman 
R. William Murray, Chairman (retired), Philip Morris Cos. 

Vice Chairman 
Clifford H. Goldsmith, Principal, The Prendel Company 

Vice Chairman 
Henry J. Singer, President, Reg-Nis LLC 

Secretaryffreasurer 
Michael R. Corey, Treasurer, J. P Morgan & Co. Inc. 

Trustees 

David C. Chang, President, 
Polytechnic University 

Joseph J. Jacobs, Lifetime Trustee, 
Chairman Emeritus; Chairman, Jacobs 
Engineering Group Inc. 

Franklin H. Blecher, Executive Director 
(retired), Technical Info. Sys. Div. 
AT&T Bell Labs 

George Campbell Jr., President & CEO, 
National Action Council for Minorities 
in Engineering Inc. 

Robert D. Dalziel, Vice President 
(retired), AT&T Global Networks 

David Dibner, Chairman (retired), 
Burndy Corp. 

Herman Fialkov, Partner, 
Newlight Management LLC 

Richard W. Foxen, Senior Vice President 
(retired), Rockwell Int'l Corp. 

Rachelle Friedman, Co-Founder and 
Secretary, J&R Music World & 
Computer World 

William L. Friend, Executive Vice 
President and Director (retired) 
Bechtel Group Inc. 

Peter Georgescu, Chairman & CEO, 
Young & Rubicam Inc. 

Leila Heckman, Managing Director, 
Global Asset Allocation Research, 
Salomon Smith Barney 

Michael Hora, Vice President, 
A. T Kearney 

Linda K. Jacobs, President, 
Middle East Tech. Assistance 

Peter M. Lehrer, Vice Chairman, 
Bovis Construction Group 
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Jeffrey H. Lynford, Chainnan, 
Wellsford Real Properties Inc. 

Craig G. Matthews, President & COO, 
KeySpan Energy 

William C. W. Mow, Chairman & CEO, 
Bugle Boy Industries Inc. 

Stewart G. Nagler, Vice Chairman of the 
Board & CFO, Metropolitan Life 
Insurance Co. 

Tsuneo Nakahara, Executive Advisor to 
the Chairman, Sumitomo Electric 
Industries Ltd. 

John G. Puente, Chairman 
Telogy Networks Inc. 

Steven M. Rittvo, President, 
Urban Systems Associates Inc. 

Leonard J. Shustek, Director, 
Network Associates Inc. 

Casimir Skrzypczak, Corporate Vice 
President & Group President, 
Professional Services, Bell 
Communications Research 

Paul Soros, Private Investor, 
Paul Soros Investments 

Won Bong Sull, Chairman & CEO, 
TS Corporation 

Jerome Swartz, Chairman & CEO, 
Symbol Technologies Inc. 

Robert H. C. Tsao, Chairman & CEO, 
United Microelectronics Corp. 

Harry C. Wechsler, President, 
Farboil Company 

Emeritus Trustees 

William F. May, President, Statue of 
Liberty/Ellis Island Foundation 

John S. Mayo, President, Emeritus 
Lucent Technologies 

Louis N. Rowley Jr., Consulting Editor, 
Power and Electric World 
McGraw-Hill Publications 

George L. Wilcox, Vice Chairnran, 
(retired) Westinghouse Electric 

Advisory Trustees 

Donald M. Alstadt, Chairman, 
Lord Corp. 

Henry Bachman, Vice President, 
Hazeltine Corp. 

Edward T. Barron, 
EAB Enterprises Inc. 

Vincent A. Calarco, Chairman, President 
& CEO, Crompton & Knowles Corp. 

Ralph W. Casazzone, President, 
First National Oil Brokers 

Donald M. Cox, Director (retired), 
Exxon Corp. 

Fred Heinzelman Jr., President, 
Fred Heinzelman & Sons 

Charles Hinkaty, President, 
Del Pharmaceuticals Inc. 

Eugene Kleiner, Consulting Partner, 
Kleiner Perkins Caulfield & Byers 

Richard Laster, Management Consultant 

Hans Mark, Director of Defense 
Research & Engineering, Department of 
Defense 

Charles Strang, Chairman & CEO 
(retired), Outboard Marine Corp. 

Jerry M. Sudarsky, Chairman & CEO, 
Alexandria Real Estate Equities Inc. 

Steven J. Wallach, Advisor, 
Center Point Ventures 



THE ADMINISTRATION 

ADMINISTRATIVE OFFICERS 

David C. Chang, PhD 
President 

George Bugliarello, SeD 
Chancellor 

Ivan T. Frisch, PhD 
Executive Vice President and Provost 

Ellen F. Hartigan, MA 
Vice President, Student Affairs 

William R. McShane, PhD, PE 
Vice President and Dean of Engineering and Applied Sciences 

Gregory D. Smith, MPhil 
Vice President, Finance and Administration 

Richard S. Thorsen, PhD 
Vice President, Development and University Relations 

ACADEMIC ADMINISTRATION 

Ivan T. Frisch, PhD 
Executive Vice President and Provost 

William R. McShane, PhD, PE 
Vice President and Dean of Engineering and 
Applied Sciences 
Nancy M. Tooney, PhD 
Associate Dean of Engineering and Applied 
Sciences 
David Doucette, PhD, PE 
Associate Dean of the Long Island Campus 
Deborah Cassetta, MPhil 
Director of Academic Operations and Budgets 
La Verne M. Clark, MS 
Director of Operations of the Westchester Graduate 
Center 
Joanne Ingham, EdD 
Director of Institutional Assessment and Retention 
Jose Ulerio, MS 
Deputy Director of Research Operations 

ACADEMIC DEPARTMENTS AND 
RESEARCH CENTERS 

Kalle Levon, PhD, Department Head/Chair 
Chemical Engineering, Chemistry and Material 
Science/Physics Task Team 

John Falcocchio, PhD, PE, Department Head 
Civil and Environmental Engineering 
David Goodman, PhD, Department Head 
Electrical Engineering 

Mel Horwitch, PhD, Department Chair 
Management 
Sunil Kumar, PhD, Department Head 
Mechanical Engineering/Aerospace 
Engineering/Manufacturing Engineering 
Erwin Lutwak, PhD, Department Head 
Mathematics 
Neil Mahoney, BS, Department Head 
General Engineering 
Stuart Steele, PhD, Department Head 
Computer and Information Science 
Richard Wener, PhD, Department Head 
Humanities and Social Sciences 

Henry Bertoni, PhD, Director 
Weber Research Institute (WRI) 
Ifay Chang, PhD, Executive Director 
Polytechnic Research Institute for Development and 
Enterprise (PRIDE) 
John Falcocchio, PhD, PE, Director 
Transportation Research Institute (TRI) 
Mel Horwitch, PhD, Director 
Institute for Technology and Enterprise ( ITE) 
Han Juran, PhD, Executive Director 
Urban Infrastructure Institute 
Kalle Levon, PhD, Director 
Polymer Research Institute (PRJ) 
Shivendra Panwar, PhD, Director 
Center for Advanced Technology in 
Telecommunications (CATT) 
Arnost Reiser, PhD, Director 
Institute of Imaging Sciences (liS) 
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THE ADMINISTRATION 

DEVELOPMENT AND UNIVERSITY RELATIONS 

RichardS. Thorsen, PhD 
Vice President, Development and University Relations 

Audrey Andrews, MS 
Directm; Alumni Relations and Individual Giving 
Thomas Daly, MS 
Directm; Planned Giving 
Stuart Dim, BS 
Executive Director, Communications and External Affairs 
Michael Gillespie, PhD 
Director, Communications 
Michael Mainicro, MEd 
Director, Institutional Research 
Rodney Miller, MA 
Executive Director, Development and Alumni Relations 
Mary Ann Scalia, MA 
Directm; Special Events/Projects 
Peter West, BA 
Director, Media Relations and Campaign Communications 

FINANCE AND ADMINISTRATION 

Gregory D. Smith, MPhil 
Vice President, Finance and Administration 

Rosemarie Barnickel, CPA/BBA 
Assistant Vice President, Financial Operations Controller 
Christopher Kilcommons, MPA 
Director, Human Resources 
June McGriskcn, MBA 
Executive Director, Planning and Budget 
Kevin O'Rourke, BT 
Manager, Facilities Management 
Mary Pollard 
Manage1; Mailroom and Printing Services 

OFFICERS OF THE POLYTECHNIC ALUMNI 

Edward T. Barron '56 
President 
Demir (Dick) Eden '73 
Executive Vice President 
Stephen Garone '73 
Treasurer 
George Likourezos '92 
Secretary 
Dr. Bernard Meyers '58 
Vice President 
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STUDENT AFFAIRS 

Ellen F. Hartigan, MA 
Vice President, Student Affairs 

Maureen Braziel, MS 
Director, Athletics 
Haang Fung, MS 
Director, Special Services 
David Gillette, MS 
Director, Career Services/ 
Cooperative Education/Brooklyn Campus 
James L. Giordano, MS 
Placement Director, Career Sen,ices/Long Island Campus 
Beverly Johnson, BA 
Director, Youth in Engineering & Science 
(YES Center) 
John Steven Kerge, MS 
Dean, University Admissions 
Noel N. Kriftcher, EdD 
Director, David Packard Center for 
Technology and Educational Alliances 
Veronica Lukas, MBA 
Director, Financial Aid/Student Services 
Cheryl McNear, BS 
Director, Student Development 
Teresina Tam, MS 
Director, Higher Education Opportunity Program 
(HEOP) 
Christine Tigar, BS 
Director, Student Accounts 



THE FACULTY 

Arnold, Stephen, Thomas Potts Professor of Physics and 
University Professor 
PhD, City University of New York 

Aronov, Boris, Associate Professor of Computer Science 
PhD, New York University 

Assmus, Alexi, Assistant Professor of History of Science and 
Technology 
PhD, Harvard University 

Bain, Jonathan, Assistant Professor of Philosophy and 
Science 
PhD, University of Pittsburgh 

Ball, Keith, Professor of Mathematics 
PhD, Cambridge University 

Balsara, Nitash P., Professor of Chemical Engineering 
PhD, Rensselaer Polytechnic Institute 

Bartlett, Charles, Industry Professor and Director of 
Manufacturing Program 
PhD, Massachusetts Institute of Technology 

Bentson, James, Industry Professor of Mechanical and 
Aerospace Engineering 
PhD, Polytechnic Institute of Brooklyn 

Bertoni, Henry L., Professor of Electrophysics 
PhD, Polytechnic Institute of Brooklyn 

Blecherman, Barry S., Assistant Professor of Management 
and Academic Professor of MSM Extension in Israel 
PhD, Wharton School, University of Pennsylvania 

Boorstyn, Robert R., Professor of Electrical Engineering 
PhD, Polytechnic Institute of Brooklyn 

Boukli, Mokhtar, Assistant Industry Professor of Electrical 
Engineering 
PhD, Polytechnic University 

Bugliarello, George, Professor of Civil Engineering and 
Chancellor 
SeD, Massachusetts Institute of Technology 

Cassara, Frank A., Professor of Electrical Engineering 
PhD, Polytechnic Institute of Brooklyn 

Chang, Ifay, Industry Professor of Computer Science and 
Executive Director of Polytechnic Research Institute for 
Development and Enterprise 
PhD, University of Rhode Island 

Chang, David C., Professor of Electrical Engineering and 
President 
PhD, Harvard University 

Chao, H. Jonathan, Professor of Electrical Engineering 
PhD, Ohio State University 

Chesla, Elizabeth, Instructor of English and Coordinator of 
Technical Communication Program 
MA, Columbia University 

Cheung, Tak lp, Instructor in Computer Science 
MS, Polytechnic University 

Chiang, Yi Jen, Assistant Professor of Computer Science 
PhD, Brown University 

Choe, Wolhee, Professor of English 
PhD, City University of New York 

Christodoulou, Symeon, Assistant Professor of Civil 
Engineering 
PhD, University of California at Berkeley 

Chudnovsky, David V., Distinguished Industry Professor of 
Mathematics 
PhD, Institute of Mathematics, Ukrainian Academy of 
Science 

Chudnovsky, Gregory V., Distinguished Industry Professor 
of Mathematics 
PhD, Institute of Mathematics, Ukrainian Academy of 
Science 

Cowman, Mary K., Associate Professor of Biochemistry 
PhD, Case Western Reserve University 

Czarkowski, Dariusz, Assistant Professor of Electrical 
Engineering 
PhD, University of Florida 

Das, Nirod K., Associate Professor of Electrical Engineering 
PhD, University of Massachusetts 

Delis, Alex, Assistant Professor of Computer Science 
PhD, University of Maryland at College Park 

DiBartolo, John, Instructor of Physics 
PhD, University of Virginia 

Doucette, David R., Industry Professor of Computer Science 
PhD, Polytechnic Institute of Brooklyn 

Eibschutz, Marcu, Research Professor of Physics and 
Materials Science 
PhD, The Weizmann Institute of Science 

Eisenberg, Anne, Professor of Humanities and 
Communications 
PhD, New York University 

Epstein, Jerome, Instructor of Mathematics 
PhD, New York University 

Falcocchio, John C., P.E., Professor of Transportation and 
Department Head and Executive Director of Transportation 
Research Institute 
PhD., Polytechnic Institute of Brooklyn 

Fasullo, Eugene, PE, Distinguished Industry Professor of 
Civil Engineering and Director of Exec21 Program 
MS, University of Illinois 

Fayngold, Moses, Research Assistant Professor of Physics 
PhD, Nuclear Research Institute 

Feddersen, Ronald, Instructor in Computer Science 
MS, Polytechnic University 

Feroli, Teresa, Assistant Professor of English 
PhD, Cornell University 
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THE FACULTY 

Flynn, Robert J., Industry Professor of Computer Science 
PhD, Polytechnic Institute of Brooklyn 

Folan, Lorcan M., Associate Professor of Physics 
PhD, Polytechnic University 

Frankl, Phyllis G., Associate Professor of Computer Science 
PhD, New York University 

Frisch, Ivan T., Professor of Electrical Engineering and 
Computer Science and Executive Vice President and Provost 
PhD, Columbia University 

Gallagher, Evan, Instructor in Computer Science 
MS, New York University 

Gallagher, Jean, Assistant Professor of English 
PhD, City University of New York Graduate Center 

Garetz, Bruce A., Professor of Physical Chemistry 
PhD, Massachusetts Institute of Technology 

Goodman, David, Professor of Electrical Engineering and 
Department Head 
PhD, Imperial College, University of London 

Green, Mark M., Professor of Organic Chemistry 
PhD, Princeton University 

Grieco, Linda Anne, Industry Associate Professor 
PhD, Rutgers University 

Gross, Richard, Herman F. Mark Professor of Polymer 
Science 
PhD, Polytechnic University 

Guleryuz, Onur, Assistant Professor of Electrical 
Engineering 
PhD, University of Illinois at Urbana-Champaign 

Hadimioglu, Haldun, Industry Associate Professor of 
Electrical Engineering and Computer Science 
PhD, Polytechnic University 

Hass, Zygmunt, Associate Professor of Electrical 
Engineering 
PhD, Stanford University 

Hellerstein, Lisa, Associate Professor of Computer Science 
PhD, University of California at Berkeley 

Hoover, Charles W. Jr., Distinguished Industry Professor 
of Manufacturing Engineering 
PhD, Yale University 

Horwitch, Mel, Professor of Management and Department 
Chair and Director of Institute for Technology and Enterprise 
DBA, Harvard University 

Howley, Eamon, Instructor in Computer Science 
BS, State University of New York at Binghamton 

Iskander, Magued, PE, Assistant Professor of Civil 
Engineering 
PhD, University of Texas at Austin 

lvanchenko, Yuli M., Research Professor of Physics 
PhD, University of Donetsk 

Jiang, Zhong-Ping, Assistant Professor of Electrical 
Engineering 
PhD, Ecole des Mines de Paris 

Jones, Barry, Industry Associate Professor of Electrical 
Engineering and Computer Science 
MS, Marist College 
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Juran, llan, Professor of Civil Engineering 
PhD, DSc, University of Paris VI, Ecole Nationale des Ponts 
et Chaussees 

Juretschke, Hellmut J., Professor of Physics 
PhD, Harvard University 

Kadik, Abdelhamid, Instructor of Mathematics 
MS, Polytechnic University 

Kalkhoran, !raj M., Associate Professor of Aerospace 
Engineering 
PhD, University of Texas at Arlington 

Kapila, Vikram, Assistant Professor of Aerospace 
Engineering 
PhD, Georgia Institute of Technology 

Karri, Ramesh, Associate Professor of Electrical Engineering 
PhD, University of California at San Diego 

Kaufman, Harold G., Professor of Management and 
Academic Director, Organizational Behavior Program and 
Academic Director, MSM Extension in Israel 
PhD, New York University 

Kershenbaum, Aaron, Professor of Computer Science 
PhD, Polytechnic Institute of Brooklyn 

Khan, Eakalak, Assistant Professor of Civil Engineering 
PhD, University of California at Los Angeles 

Khorrami, Farshad, Associate Professor of Electrical 
Engineering 
PhD, Ohio State University 

Klosner, Jerome M., PE, Professor of Mechanical and 
Aerospace Engineering 
PhD, Polytechnic Institute of Brooklyn 

Kozol, Lauren, Instructor of English 
MA, City University of New York 

Kouar, Mohammed, Associate Industry Professor of 
Electrical Engineering 
PhD, Polytechnic University 

Kriftcher, Noel N., Industry Professor and Director of David 
Packard Center for Technology and Educational Alliances 
EdD, Hofstra University 

Kuiken, Kathryn, Associate Professor of Mathematics 
PhD, Polytechnic Institute of New York 

Kumar, Sunil, Associate Professor of Mechanical 
Engineering and Department Head 
PhD, University of California at Berkeley 

Kuo, Szu-Ping, Professor of Electrical Engineering and 
Electrophysics 
PhD, Polytechnic Institute of New York 

Kwei, T.K., Research Professor of Polymer Chemistry 
PhD, Polytechnic Institute of Brooklyn 

Landau, Gad M., Research Professor of Computer Science 
PhD, Tel-Aviv University 

Lane, Victor Hugo IV, Assistant Professor of History 
PhD, University of Michigan 

Lash, Alan, Instructor of Mathematics 
BS, Polytechnic University 

Lehman, Sheila, Research Associate Professor of 
Psychology 
MA, Columbia University 



Leiber, Frank, Industry Associate Professor of Management 
and Financial Engineering and Academic Director of 
Management of Technology Program 
PhD, HEI Geneva 

Leung, K. Ming, Professor of Physics 
PhD, University of Wisconsin 

Levine, Nathan, Industry Professor of Mechanical 
Engineering 
PhD, University of Illinois 

Levon, Kalle, Professor of Chemistry and Department Head 
and Director of the Polymer Research Institute 
Dr. Agr., University of Tokyo 

Lieberman, Burton, Professor of Mathematics 
PhD, New York University 

Lin, Feng-Bao, PE, Associate Professor of Civil Engineering 
PhD, Northwestern University 

Lu, 1-Tai, Associate Professor of Electrical Engineering 
PhD, Polytechnic Institute of New York 

Lutwak, Erwin, Professor of Mathematics and Head of 
Department of Mathematics 
PhD, Polytechnic Institute of Brooklyn 

Mahoney, Neil, Industry Professor and Director of General 
Engineering 
BS, Manhattan College 

Marks, Sylvia Kasey, Associate Professor of English 
PhD, Princeton University 

Martcheva, Maya, Instructor of Mathematics 
PhD, Purdue University 

McShane, William R., Professor of Mechanical and Systems 
Engineering and Dean of Engineering and Applied Sciences 
PhD, Polytechnic Institute of Brooklyn 

Memon, Nasir, Associate Professor of Computer Science 
PhD, University of Nebraska 

Mermelstein, David, Professor of Economics 
PhD, Columbia University 

Mijovic, Jovan, Professor of Chemical Engineering 
PhD, University of Wisconsin 

Miller, Edward Y., Professor of Mathematics 
PhD, Harvard University 

Molof, Alan H., Associate Professor of Environmental 
Engineering 
PhD, University of Michigan 

Morgillio, Cira, Instructor of Computer Science 
MS, Polytechnic University 

Motzkin, Shirley M., Professor of Biology 
PhD, New York University 

Mulcahy, F. David, Associate Professor of Anthropology 
PhD, University of Massachusetts 

Myerson, Allan S., Joseph J. and Violet J. Jacobs Professor 
of Chemical Engineering 
PhD, University of Virginia 

Nourbakhsh, Said, Professor of Materials Science 
PhD, Leeds University 

Novomestky, Fredrick, Industry Associate Professor of 
Management and Academic Director of Financial Engineering 
Program and Director of Center for Finance and Technology 
PhD, Polytechnic University 
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Okamoto, Yoshiyuki, Research Professor of Organic and 
Polymer Chemistry 
PhD, Purdue University 

Otugen, M. Volkan, Associate Professor of Mechanical 
Engineering 
PhD, Drexel University 

Pannaparayil, Thomas M., Industry Professor of Physics 
PhD, Fordham University 

Pan war, Shivendra S., Associate Professor of Electrical 
Engineering 
PhD, University of Massachusetts 

Parikh, Mihir, Assistant Professor of Management 
PhD, Georgia State University 

Pearce, Eli M., University Professor 
PhD, Polytechnic Institute of Brooklyn 

Petrucci, Sergio, Research Professor of Physical Chemistry 
PhD, University of Rome 

Phillips, Donald, Instructor of Psychology 
BS, Polytechnic Institute of New York 

Pickel, Paul F., Professor of Computer Science 
PhD, Rice University 

Pillai, S., Unnikrishna, Professor of Electrical Engineering 
PhD, University of Pennsylvania 

Prassas, Elena S., Assistant Professor of Transportation 
Engineering 
PhD, Polytechnic Institute of New York 

Protopapas, Angelos L., PE, Industry Assistant Professor of 
Civil Engineering 
PhD, Massachusetts Institute of Technology 

Rao, Bharat, Assistant Professor of Management 
PhD, University of Georgia 

Reiser, Arnost, Research Professor of Chemistry and 
Director of Institute Imaging Sciences 
Dring, University of Prague 

Riseborough, PeterS., Professor of Physics 
PhD, Imperial College 

Roess, Roger P., Professor of Transportation Engineering 
PhD, Polytechnic Institute of Brooklyn 

Rogers, Joel, Associate Professor of Mathematics 
PhD, Massachusetts Institute of Technology 

Roy, Dipak, PE, Professor of Environmental Engineering 
PhD, University of Illinois 

Rusnack, Robert, Assistant Director of General Engineering 
BS, Pennsylvania State University 

Saltman, Bethany, Instructor of English 
MFA, Brooklyn College 

Scheiner, Lowell L., Associate Professor of Humanities and 
Communications 
MS, Columbia University Graduate School of Journalism 

Selesnick, Ivan, Assistant Professor of Electrical Engineering 
PhD, Rice University 

Shah, Chandni, Lecturer of Mathematics and Director of 
Freshman Mathematics 
PhD, University of Texas at Austin 

Shaw, Leonard G., Professor of Electrical Engineering 
PhD, Stanford University 
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Sheverev, Valery A., Industry Assistant Professor of Physics 
PhD, St. Petersburg University 

Shnidmen, Yitzhek, Assistant Professor of Chemistry 
PhD, The Weizmann Institute 

Sibner, Lesley, Professor of Mathematics 
PhD, New York University 

Sjursen, Harold, Industry Professor of Philosophy and 

Director of Philosophy and Technology Studies Center 
PhD, New School for Social Research 

Snyder, Joel B., PE, Senior Industry Professor of Electrical 
Engineering and Computer Science 
MEE, Polytechnic Institute of Brooklyn 

Soffer, Jonathan, Assistant Professor of History 
PhD, Columbia University 

Steele, Stuart, Industry Professor of Computer Science and 
Department Head 
PhD, Pennsylvania State University 

Stiel, Leonard 1., Associate Professor of Chemical 
Engineering 
PhD, Northwestern University 

Strauss, Fred, Industry Associate Professor of Computer 
Science 
MS, Polytechnic University 

Suel, Torsten, Assistant Professor of Computer Science 
PhD, University of Texas 

Sviedrys, Romualdas, Associate Professor of History of 
Technology 
PhD, Johns Hopkins University 

Teng, Hualiang, Assistant Professor of Transportation 
Engineering 
PhD, Purdue University 

Teraoka, Iwao, Associate Professor of Polymer Chemistry 
PhD, University of Tokyo 

Thorsen, Richard S., Associate Professor of Mechanical 
Engineering and Vice President of Development and 
University Relations 
PhD, New York University 

Tooney, Nancy M., Associate Professor of Biochemistry and 
Associate Dean of Engineering and Applied Sciences 
PhD, Brandeis University 

Tsifrinovich, Vladimir I., Research Assistant Professor of 
Physics 
PhD, Kirensky Institute of Physics 

Tsotras, Vassilis J., Associate Professor of Electrical 
Engineering and Computer Science 
PhD, Columbia University 

Tzes, Anthony P., Associate Professor of Mechanical 
Engineering 
PhD, Ohio State University 

Ulerio, Jose M., EIT Instructor of Transportation 
Engineering and Special Assistant to Dean of Engineering 
MS, Polytechnic Institute of New York 

Ulman, Abraham, Alstadt-Lord-Mark Professor of 
Chemistry 
PhD, The Weizmann Institute 
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Ulman, Hanna, Instructor of Mathematics 
MA, Tel-Aviv University 

Umanskiy, Vladimir, Instructor of Mathematics 
PhD, Azerbaijan Institute of Mathematics and Mechanics 

Vafakos, William P., PE, Professor of Mechanical 
Engineering 
PhD, Polytechnic Institute of Brooklyn 

Van Slyke, Richard, Professor of Electrical Engineering and 
Computer Science 
PhD, University of California at Berkeley 

Van Wagenen, Lindsey, Instructor of Mathematics 
PhD, Columbia University 

Veeraraghaven, Malathi, Associate Professor of Electrical 
Engineering 
PhD, Duke University 

Voltz, Peter, Associate Professor of Electrical Engineering 
PhD, Polytechnic Institute of New York 

Vradis, George C., Associate Professor of Mechanical 
Engineering 
JD, Brooklyn Law School 
PhD, Polytechnic University 

Wang, Yao, Associate Professor of Electrical Engineering 
PhD, University of California at Santa Barbara 

Wein, Joel, Associate Professor of Computer Science 
PhD, Massachusetts Institute of Technology 

Wener, Richard E., Associate Professor of Psychology and 
Department Head 
PhD, University of Illinois at Chicago 

Whang, Sung H., Professor of Materials Science 
DEngSc, Columbia University 

Wolf, Edward L., Professor of Physics 
PhD, Cornell University 

Wong, Edward K., Associate Professor of Computer Science 
PhD, Purdue University 

Yang, Deane, Professor of Mathematics 
PhD, Harvard University 

Yang, Yisong, Professor of Mathematics 
PhD, University of Massachusetts at Amherst 

Zabar, Zivan, Professor of Electrical Engineering 
SeD, Technion 

Zauderer, Erich, Professor of Mathematics 
PhD, New York University 

Zhang, Gaoyong, Assistant Professor of Mathematics 
PhD, Temple University 

Ziegler, Edward N., Associate Professor of Chemical 
Engineering 
PhD, Northwestern University 

Ziv, Nina D., Industry Associate Professor of Management and 
Co-director of Executive Management Master's Programs 
PhD, New York University 

Zurawsky, Walter P., Associate Professor of Chemical 
Engineering 
PhD, University of Illinois 



ROUTES TO POLYTECHNIC 

II 
BROOKLYN CAMPUS 

II 

From Manhattan 
By Subway-A, Cor F 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 onto Tillary and a right onto Flatbush. 

*From Flatbush go right onto Myrtle and the second left onto 
Bridge St. Public parking is available on the lower levels of the 
SIAC and Brooklyn Union buildings. 

From Queens or the Bronx 
By Car-Take the Brooklyn-Queens Expwy. to Tillary St. and then 
left onto Flatbush Ave. Continue from*. 

From Staten Island 
By Car-Take the Verrazano Narrows Bridge to the Brooklyn
Queens Expwy. to the Tillary St. exit. Make a left onto Flatbush 
Ave. Continue from*. 

From New Jersey 
By Car-From the George Washington Bridge take the Harlem 
River Drive to the FDR Drive or Holland Tunnel to Brooklyn 
Bridge. (Continue as from Manhattan). 

From Brooklyn or Long Island 
By Train-Take the Long Island Railroad to Flatbush Ave. Then 
take a taxi, bus #B67 to MetroTech on Jay St., or the R or M sub
way to Lawrence St. It's about a one-mile walk from the LIRR 
station: go to the Fulton Mall and make a left, then a right onto 
Jay St. 

By Car-Brooklyn-Queens Expwy. to the Tillary St. exit. Go left 
onto Flatbush, 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*. 
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ROUTES TO POLYTECHNIC 

II 
LONG ISLAND CAMPUS AT FARMINGDALE 

II 

From New York City 
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By Train-Take the Long Island Rail Road (LIRR) to the 
Amityville station-taxi or buses available. 

By Car-Take the Long Island Expressway to Exit 49S. South on 
Route 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 one mile; campus is on the right. 

From New Jersey 
By Train-Penn Central, or Commuter Lines to Penn Station, the 
LIRR as above. 

By Car-Same directions as from New York City. 
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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. (South) to Long Island Expressway East or Northern State 
Parkway East (then same as from NYC). 

From Eastern Long Island 
By Car -Long Island Expressway to Exit 49S which is Route 11 0; 
the campus is four miles on the left. Or, Southern State Parkway 
to 32 North, (Route 11 0) for one mile; campus is on the right. 



ROUTES TO POLYTECHNIC 

II 
WESTCHESTER GRADUATE CENTER 

II 

BY CAR 

to Albany 

HAWTHORNE EXIT 
(NORTHBOUND ONLY) 

SAWMILL RIVER 
STATE PARKWAY 

From New York City: NY-9A West Side Highway to Saw Mill 
River Parkway NORTH. Or I-278 to Triboro Bridge to I-87 
NORTH, exit at I-287 EAST to Saw Mill River Parkway NORTH 
(Exit I). Travel North on Saw Mill River Parkway for 3 miles after 
interchange for I-287 to the exit for Hawthorne (Route 9A). Tum 
left at light on to Route 9A northbound. Polytechnic is on the right 
side of road. 

From New Jersey and Downstate New York: Take I-87 SOUTH 
(New York State Thruway) to Tappen Zee Bridge. After bridge, 
take I-287 EAST to Saw Mill River Parkway NORTH (Exit 1). 
Travel north 3 miles to exit for Hawthorne (Route 9A). Tum left 
at light on to Route 9A northbound. Polytechnic is on the right 
side of road. 

to~ 

SPRAIN BROOK 
STATE PARKWAY 

to New York City 

From Northern Westchester and the Hudson Valley: Take the 
Taconic State Parkway SOUTH or Saw Mill River Parkway 
SOUTH to the Sprain Brook Parkway. Exit at Route lOOC. Make 
a right on to Route IOOC westbound and travel3/4 mile to Route 
9A NORTH, entrance on right. Travel north on Route 9A for 2 
miles; Polytechnic is on the right. 

From Connecticut and Southern Westchester: I-95 to I-287 
WEST (Cross Westchester Expressway) to Route 9A (Exit 2) 
NORTH. Travel north 3 miles; Polytechnic is on the right. 
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INDEX 

A 

Academic administration, 285 

Academic Affairs, Office of, 6, 22, 27 

Academic calendar, I 0 

Academic departments, 12 

administration, 285 

degrees offered, 48 

Academic policies, 18-24 

academic standing and probation, 21-23 

continuation of studies (MS to PhD), 21 

credits and units, 18-20 

Family Educational Rights and Privacy Act 
(FERPA, Buckley Amendment), 24 

grading and grades, 20--21 

intellectual property, 24 

leaves of absence and readmission, 23-24 

outcomes assessment, 18 

transcripts, 24 

withdrawal from university, 23 

Academic probation 

graduate, 23 

undergraduate, 22 

Academic programs, 11 

program areas, 17-18 

selection of major, 18 

selection of minor, 18 

Academic Skills Seminar (SL 102), 51 

Academic standing, 21-23 

Academic warning, 22 

Accelerated Honors Programs, 52 

Accident insurance, 28 

Adjustment of Degree Requirements form ("blue sheet"), 51 

Administration 

officers, 285-286 

offices, 6-9 

Admissions, 31-34 

graduate, 31-32 

early, 32 

examinations, 31 

international applicants, 31 

procedures, 31 

readmission, 23-24, 32 

status, 31-32 
offices, 6, 31, 32 
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undergraduate, 32-34 

with advanced standing, 33 

application process, 32 

early admission plan, 32 

examinations, 32 

as freshman, 32-33 

under Higher Education Opportunity Program (HEOP), 33 

as international student, 33 

interviews and campus tours, 33 

as part-time student, 34 

preferred high school course of study, 32-33 

readmission, 34 

special and visiting students, 34 

timetables, 32 

transfer agreements, 33-34 

as transfer student, 33 

Advanced computer architecture concentration 
(computer engineering), 134 

Advanced standing, freshman admission with, 33 

Advisement 

for registration, 42 

Advisers 

graduate, 27 

undergraduate, 27 

Aerospace engineering, 233, 236 

class of 1998 job placement, 45 

department. See Department of Mechanical, Aerospace and 
Manufacturing Engineering 

graduate program, 236 

courses, 239-240 

MS requirements, 238 
PhD requirements, 238 

project, thesis and dissertation, 240 

undergraduate program, 236 

courses, 238-239 

typical program of study, 237 

Affirmative action policy, 309 

Aid for Part-Time Study (APTS), 37 

Alcohol policy, 27 

Alumni, 11, 14 

officers, 286 

Alumni Relations offices, 6 

Analytical chemistry course 

graduate, 74 



Anthropology 

concentration (social sciences), 186 

courses, 189-190 

Appeals 

financial aid ineligibility, 44 

refund, 44 

Application for degree, 53 

APTS. See Aid for Part-Time Study 

Artificial intelligence and expert systems concentration 
(computer engineering), 134 

Associations, 28-29, 192-193 

Athletics, 28, 279 

intercollegiate and intramural, 279 

offices, 6 

varsity coaching staff, 279 

Atmospheric physics, program including 
(electrical engineering), 141 

Auditing courses, 21 

Automatic withdrawal, 23 

B 
Bachelor of Science (BS) 

basic degree requirements, 49 

BS/MS Accelerated Honors Programs, 52 

core curriculum for engineering majors, 50-51 

course substitutions, 51 

degrees offered, 4 7, 48 

degrees with honors, 51 

dual degrees, 52 

dual majors, 52 

freshman seminar (SL 101), 26, 51 

graduation checklist, 51 

modifications to curricula, 51 

placement examinations, 49 

senior honor students, 51 

theses, 54 

Basic science core 

for engineering majors, 50 

BASIS/STRIDE Program, 280, 281 

Bassett Building, 15 
Behavioral sciences 

BS program (accelerated honors program with 
MS in organizational behavior), 186, 217 

concentration including (social sciences), 186 

courses, 189-190 

Biochemistry courses 

graduate, 75 

Biology courses, 75-76 

Biomaterials option (chemistry), 70,71 

INDEX 

Biomedical sciences option (chemistry), 67, 69 

"Blue sheet" (Adjustment of Degree Requirements form), 51 

Board of Trustees Scholarships, 38 

Bookstores, 7 

Brooklyn and Staten Island Schools/Science Technology & 
Research Using Individual Discovery & Exploration 
(BASIS/STRIDE), 281 

Brooklyn campus, 14-15 

administrative offices, 6-9 

campus housing, 30 

degrees offered, 4 7 

library, 15-16 

map and directions, 294 

BS degree. See Bachelor of Science 

BS/MS Accelerated Honors Programs, 52 

Buckley Amendment (Family Rights and Privacy Act, 
FERPA), 24 

Budget Office, 7 

Bursar, 8 

c 
Cable, 14 

CAD. See Computer-aided design 

Cafeterias, 7 

Calendar, I 0 

Campus housing, 29-30 

Campus life, 25-30 

Campus tours 

for high school students, 281 

for prospective students, 33 

Campuses, 14-15 

Career development services, 25-26 

Career Services and Cooperative Education, 
Office of, 7, 25-26 

Catalog, 5, 309 

Center for Advanced Technology in 
Telecommunications (CATT), 12, 14, 128 

Center for Finance and Technology (CFT), 12, 193 

Center for Youth in Engineering. See YES Center 

Certificate programs, graduate, 53 

CFT. See Center for Finance and Technology 

Chancellor, Office of the, 6 

Change, management of, concentration 
(organizational behavior), 217 

Chase Manhattan Bank facilities, 14 

Chemical engineering, 61 

class of 1998 job placement, 45 

department. See Department of Chemical Engineering, 
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INDEX 

Chemistry and Materials Science 
graduate programs, 61, 63 

courses, 65, 66 

MS requirements, 63 

PhD requirements, 63 

polymer science and engineering option, 63 

projects, theses and seminars, 66 

undergraduate program, 61 

courses, 64 

typical course of study, 62 

Chemistry, 67 

department. See Department of Chemical Engineering, 
Chemistry and Materials Science 

graduate program, 71-72 

courses, 73, 74-75,76 

MS requirements, 71 

PhD minors, 72 

PhD requirements, 71-72 

undergraduate programs, 67-71 

biomaterials option, 70, 71 

biomedical sciences option, 67, 69 

courses, 72-73, 75-76 

curricula, 68, 69, 70 

life sciences courses, 75-76 

materials chemistry option, 67 

polymer chemistry option, 71 

requirements, 67-71 

Civil engineering 

class of 1998 job placement, 45 

department. See Department of Civil and 
Environmental Engineering 

Executive Construction Management Program (Exec 21) 
courses, 96 

graduate program, 87-88 

additional courses given in specialty areas, 87 

courses, 87, 89, 92-96 

graduate student manual, 88 

MS requirements, 87 

PhD requirements, 88 

requirements without specialization, 87 

specialization requirements, 87 

undergraduate program, 84-85 

accreditation, 84 

courses, 90--91 

curriculum, 85 

part-time students, 85 

philosophy and background, 84 

transfer credits, 84 
typical course of study, 86 

Undergraduate Manual, 85 
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Class standing, 20 

Clifford H. Goldsmith Student Activities Union, 15 

Cocurricular student activities, 28-29 

Code of Conduct, University, 30 

College preview program (YES Center), 280--281 

College Work Study, 36, 41, 44 

Communication. See also Technical and professional commu
nication program; Technical communication 

courses, 170-171 

Communications and information transmission courses, 
144-145 

Community college teachers 

reduced tuition program, 35 

Comparative religion courses, 171-172 

Computer and information science, 17, I 07. See also 
Department of Computer and Information Science 

Computer architecture, advanced, concentration 
(computer engineering), 134 

Computer engineering, 131 

class of 1998 job placement, 45 

laboratories (electrical engineering), 145-148 

MS program, 135, 142 

undergraduate program, 107, 131-135 

BS/MS accelerated honors program, 135 

computer-aided design (CAD), 134 

concentrations, 134 

courses, 135 

curriculum, 131-134 

guidance, 135 

information announcements, 135 

part-time, 134 

senior honor students, 135 

transfer students, 134-135 

Computer graphics concentration (computer 
engineering), 134 

Computer placements, 49 

Computer science, 17, 1 07 

class of 1998 job placement, 45 

core curriculum for engineering majors, 50--51 

department. See Department of Computer and 
Information Science 

graduate program 

certificate in software engineering, 114-115 

courses, I 17-120 

MS requirements, 112-114 

PhD requirements, 114 

project and thesis, 120 

preparatory courses, 117 

undergraduate program, I 07, 110--112 

courses, 115-117 



curriculum, 110-111, 113 

departmental standards, probations and I grade, lll-112 

electives list, 112 

honors program, Ill 

information announcements, 112 

transfer students, Ill 

Computer Science Graduate Mailing, 117 

Computer-aided design (CAD), 134 

Computing facilities, 16 

Conditional status applicant, 31 

Conolly Hall, 30 

Construction management 

concentration (management program), 205 

courses, 94-95, 96 

Executive Construction Management Program (Exec 21 ), 96 

Contact information, 2 

Continuation of studies, from MS to PhD, 21 

Control and instrumentation courses, 144 

Control and robotics 

concentration (computer engineering), 134 

courses, 261 

lab, 128 

Control systems courses, 149, 150-151 

Co-op Career Development Seminar (CP 101), 275 

Cooperative Education, Office of, 7, 25-26 

Cooperative Education Program, 26, 39, 275-276 

Cooperative programs, 33-34. See also Cooperative 
Education Program 

Core curriculum, for engineering majors, 50-51 

Corporate scholarships, 38-39 

Corporation, 284 

Counseling services, 26 

Course auditing, 21 

Course changes 

additions/deletions, 42 

substitutions, 51 

Course descriptions 

guide to, 57 

Course repetition, 21 

Course withdrawal, 21 

CP 101 (Co-op Career Development Seminar), 275 

Credits, 18 

calculating, 22 
for courses taken elsewhere (transfer), 19, 33 

by examination, 19-20 

maximum, and registration status, 20 

minimum, by semester of full-time study, 22 

validation, 20 

CS 200 (Programming Methodology), 49 

Cultural organizations, 29 

INDEX 

D 
Data communications concentration 
(computer engineering), 134 

David Packard Center for Technology and Educational 
Alliances, 7, 282 

Dean of Engineering Scholarships, 38 

Dean's List, 23 

DeGaeta, Albert and Edythe, 40 

Degree requirements, 49-54 

application for degree, 53 

Bachelor of Science, 49-52 

Doctor of Philosophy, 53 

graduate certificate programs, 53 

Master of Science, 52-53 

theses and dissertations, 54 

Degrees 

dual undergraduate, 52 

offered, by department, 47 

simultaneous BS/MS, 52 

Department of Chemical Engineering, Chemistry 
and Materials Science. 58 

chemical engineering program, 61-66 

chemistry program, 67-76 

degrees offered, 48 

environmental science program, 77-78 

faculty, 59-60 

graduate programs, 59 

polymer science and engineering program, 79-80 

undergraduate programs, 58-59 

Department of Civil and Environmental Engineering, 81 

civil engineering program, 84-96 

degrees offered, 48, 81 

environmental engineering and environmental science 
programs, 97 -I 00 

faculty, 81-83 

Graduate Student Manual, 88 

transportation program, I 01-1 06 

Undergraduate Manual, 85 

Department of Computer and Information Science, 107 

computer engineering program, I 07 

computer science program, 107, I I 0-120 

degrees offered, 48 

faculty, 108-109 

graduate programs, I 07-108 

information management program, I 07, 121-123 

information systems engineering program, 124-125 

telecommunication networks program, 126 

undergraduate programs, I 07 
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INDEX 

Department of Electrical Engineering, 127 

CATT, 128 

computer engineering program, 131-135 

degrees offered, 48, 127 

EE Department Graduate Student Manual, 141, 142 

electrical engineering program, 136-157 

electrophysics program, 158 

faculty, 128-130 

phone numbers, 128 

specialty labs, 127-128 

systems engineering program, 159 

telecommunication networks program, 160 

Department of Humanities and Social Sciences, 161 

degrees offered, 48, 161-162 

dual undergraduate degrees, 161 

environment-behavior studies program, 164-166 

faculty, 162-163 

history of science program, 167-168 

humanities program, 169-172 

instructional labs, 162 

minors, 161 

research centers, 162 

social sciences program, 184-191 

technical and professional 
communication program, 173-183 

writing placement exam, 161 

Department of Management, 18, 192 

administration, 193 

Center for Finance and Technology (CFT), 12, 193 

corporate advisory board, 195-196 

degrees offered, 48, 192 

faculty, 193-195 

financial engineering program, 192, 197-202 

graduate degree and certificate programs, 192 

information management program, 1 07, 121-123 

Institute for Technology and Enterprise (ITE), 12, 193 

Management of Technology (MOT) 
Executive Program, 211-215 

management program, 192, 203-210 

extension in Israel, 193 

organizational behavior program, 186, 192, 216-217 

program administration and professional staff, 196 

research and development, 192 

student professional organizations, 192-193 

Telecommunications and Information Management (TIM) 
Executive Program, 218-222 
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Department of Mathematics, 223 

degrees offered, 48 

faculty, 223-224 

mathematics program, 225-232 

Department of Mechanical, Aerospace and 
Manufacturing Engineering, 233 

aerospace engineering program, 236-240 

degrees offered, 48, 234 

faculty, 234-235 

general engineering program, 263-264 

industrial engineering program, 241-244 

manufacturing engineering program, 245-248 

materials science program, 249-252 

mechanical engineering program, 233-234, 253-262 

Department of Student Development, 9 

Departmental societies, 28-29 

Development and University Relations 

Office of, 6 

officers, 286 

Dibner Library, 14, 15-16 

Directory information, 24 

Disabilities, students with, 27 

Disqualification 

graduate, 23 

undergraduate, 22 

Dissertations, 54 

Doctor of Philosophy 

continuation of studies (from MS), 21 

degree requirements, 53 

degrees offered, 4 7, 48 

dissertations, 54 

Documentation, 173-174 

Documentation, Training and New Media specialization 
(technical and professional communication), 173-174, 176 

Dropping of course, 42 

Drug policy, 27 

Dual majors, 52 

Dual undergraduate degrees, 52 

E 

Early admissions, 32 

Economics 

concentration (social sciences program), 185 

courses, 190 

Education records, student rights concerning, 24 

Edythe and Albert DeGaeta Scholars Loan Program, 40 

EE Department Graduate Student Manual, 141, 142 

EG 101 (Introduction to Engineering), 281 



Electric power courses, 145 

Electrical engineering, 136-138 

class of 1998 job placement, 45 

concentrations (computer engineering), 134 

department. See Department of Electrical Engineering 

graduate program, 141-143 

courses, 148-157 

MS in computer engineering, 135, 142 

MS requirements, 141-142 

PhD requirements, 142-143 

program areas, 141 

undergraduate program, 138-140 

BSIMS accelerated honors program, 140 

computer-aided design facilities and programs, 139 

courses, 143-148 

curriculum, 137, 138-139 

guidance in, 140 

information announcements, 140 

part -time, 140 

senior honor students, 140 

senior laboratory and senior design projects, 146 

transfer students, 140 

Electrical laboratories, 145-146 

Electrodynamic and wave phenomena courses, 149, 156-157 

Electromagnetic fields courses, 145 

Electronic business concentration 
(management certificate), 204 

Electronic circuit analysis and design courses, 144 

Electronic devices, circuits and systems 
courses, 149, 153-154 

Electronic materials courses, 145 

Electronics and VLSI program (electrical engineering), 141 

Electronics option (physics), 268 

Electro-optics courses, 149, 154-155 

Electrophysics program, 158 

Energy conversion, program including 
(electrical engineering), 141 

Engineering, 17. See also specific areas of engineering 

core curriculum for majors, 50-51 

courses 

general, 263-264 
for high school students, 281 

Engineering and computer science core, 50-51 

Enrollment statistics, 46 

Entrepreneurship concentration (management certificate), 204 

Environmental engineering, 97 

courses, 93-94, 99-100 

department. See Department of Civil and Environmental 
Engineering 

INDEX 

Environmental engineering and environmental science 
programs, 97-100 

courses, 99- I 00 

hazardous waste management certificate, 98 

MS requirements, 98 

PhD requirements, 98 

Environmental science, 77, 97 

courses, 99-1 00 

graduate program. See Environmental engineering and 
environmental science program 

undergraduate program, 77-78 

typical course of study, 78 

Environment -behavior studies program, 164-166 

certificate in human-computer interaction, 164 

certificate program, 164 

courses, I 65-166 

faculty, 166 

MS requirements, 164 

Examinations 

for establishing credit, 19-20 

freshman admissions, 32 

graduate admissions, 31 

international student admissions, 31 

placement, for BS, 49 

Executive Construction Management Program (Exec 21) 
courses, 96 

Executive offices, 6 

Executive Scholars Program, 26 

Expert systems 

concentration including (computer engineering), 134 

F 
Facilities, 7 

Faculty, 11, 13, 287-290 

Family Educational Rights and Privacy Act (FERPA), 24 

Farmingdale campus. See Long Island campus 

Federal financial aid programs 

undergraduate, 36-37 

Federal Pell Grants, 37 

Federal Perkins Loans, 36 

Federal Subsidized Stafford Loans 

graduate, 36 

undergraduate, 39-40 

Federal Supplemental Education Opportunity Grant 
(SEOG), 36 

Federal Unsubsidized Stafford Loan 

graduate, 36 

undergraduate, 40 

Federal Work-Study Program, 36, 41, 44 
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INDEX 

Fees, 43-44 

Fellowships, graduate, 35 
FERPA. See Family Educational Rights and Privacy Act 

Fields and waves program (electrical engineering), 141 

Final probation, 22 
Final registration, 42 
Finance and Administration 

Office of, 6 

officers, 286 

Financial aid, 35-41 
graduate, 35-36 

offices, 7 

policies, 41 

and tuition refunds upon withdrawal, 44 
types of, 35-41 

undergraduate, 36-41 

application for, 36 

renewal of, 36 
Financial engineering program, 192, 197-202 

Advanced Certificate, 197, 198-199 
certificate, 197, 198-199 

courses, 199-202 
MS, 197-198 

admission, 197-198 

curriculum, 198 
Financial Engineering Student Association, 193 

Financial Operations office, 8 

Financial services track (Management of Technology 
Executive Program), 212 

Fine arts courses, 172 

Fluid sciences courses, 259-260 

Fraternities, 29 

Freshman 

admission as, 32-33 
Freshman seminar (SL 101), 26, 51 

Full-time status, 20 

G 

Geiger/Fialkov Scholarships, 38 
General engineering program, 263-264 

courses, 263-264 
faculty, 264 
objectives, 263 

Geotechnical and geo-environmental engineering courses, 94 

GMAT. See Graduate Management Admission Test 

Goldsmith Student Activities Union, 15 
Grade-point average 

computing, 20-21 
required 

graduate, 23 
undergraduate, 22 

300 

Grades 

in calculating credits, 22 
I (Incomplete), 21 

for repeated courses, 21 

W (Withdrawal), 21 

Grading policies, 20-21 
Graduate Admissions, Office of, 6, 31 

Graduate certificate programs, 53 

Graduate Management Admission Test (GMAT), 31 
Graduate Record Examination (GRE), 31 
Graduate research projects, 54 

Graduate students 

academic standing and probation, 23 
admissions, 31-32 

early, 32 

examinations, 31 
international applicants, 31 
procedures, 31 
readmission, 23-24, 32 

status, 31-32 

advisers, 27 

auditing courses, 21 
computing grade-point average, 21 
continuation of studies (from MS to PhD), 21 

credit by examination, 20 
deferred payment plan, 43 
financial aid, 35-36 

leaves of absence, 23-24 

registration status, 20 
repeating courses, 21 

tuition and fees, 43 
units, 18-19 

for courses taken elsewhere, 19 

Graduation checklist, 51 
Graduation rate, 28 

Grants 

undergraduate, 36, 37-39 
GRE. See Graduate Record Examination 

GSL. See Federal Subsidized Stafford Loans 

Gymnasium (Long Island campus), 15 

H 

Hazardous waste management, certificate in, 98 
HEGIS Codes, 4 7 

HEOP. See Higher Education Opportunity Program 

Herman F. Mark Polymer Research Institute, 58 
High school students 

Packard Center courses and programs for, 282 
YES Center courses and programs for, 280-281 



High school teachers 

reduced tuition program, 35 

seminars and staff development/training 
workshops for, 281, 282 

Higher Education Opportunity Program 
(HEOP), 33, 37, 277-278 

Highway construction, materials and engineering courses, 95 

History 

concentration (social sciences), 185 

courses, 187-189 

of Polytechnic University, 11 

History of science 

courses, 167-168, 187-189 

history and philosophy of science and technology 
concentration (social sciences), 185 

MS program, 167-168 

History of technology. See History of science 

Home equity loan/line of credit, 40 

Honor societies, 29 

Honor students, 51 

Honors, degrees with, 51 

Honors programs 

BS/MS Accelerated, 52 

Housing 

campus, 29-30 

charges for, 43 

off-campus, 30 

Human resource management concentration 

in management program, 205 

in organizational behavior program, 217 

Human Resources office, 8 

Human-computer interaction 

certificate in, 164 

Humanistic studies concentration (humanities), 169-170 

Humanities, 18 

I 

department. See Department of Humanities and 
Social Sciences 

undergraduate program, 169-172 

concentrations, 169-170 

courses, 170-172 

degree requirements, 169 

I (Incomplete) grade, 21 

I-CARE system, 13 

Identification 

student, 42 

liS. See Institute of Imaging Sciences 

Immunizations, required, 27 

Individually sponsored scholarships, 38-39 

Industrial engineering program, 241-244 

certificate program, 242 

courses 

graduate, 243-244 

undergraduate, 244 

MS requirements, 241-242 

INDEX 

Information management. See also Telecommunications and 
Information Management (TIM) Executive Program 

concentration (management certificate), 204 

undergraduate program, 107, 121-123 

requirements, 123 

standards, probations and I grade, 123 

typical course of study, 122 

Information science. See Computer and information science 

department. See Department of Computer and 
Information Science 

Information Systems Engineering (ISE) 

Executive Degree Program, 124-125 

admission requirements, 124 

courses, 125 

degree requirements and curriculum, 124 

Inorganic chemistry courses 

graduate, 74 

Institute for Technology and Enterprise (ITE), 12, 193 

Institute of Imaging Sciences (liS), 12 

Insurance, accident and sickness, 28 

Intellectual property, 24 

Intelligent Transportation Systems (ITS) 

certificate in, I 04 

courses, I 06 

research on, 13 

International Student Office, 8 

International students, 27 

admissions 

graduate, 31 

undergraduate, 32, 33 

registration status, 20 

Intersessions, 20 

Interviews, prospective student, 33 

Introduction to Engineering (EG 101), 281 

Involuntary withdrawal, 23 

ISE. See Information Systems Engineering 

Israel, MSM extension in, 193 

ITE. See Institute for Technology and Enterprise 

ITS. See Intelligent Transportation Systems 
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J 
Jacobs Building, 14 

Jets Competition, 281 

Job placement 

class of 1998, 45 

services, 25-26 

Joseph W. and Samuel Wunsch Student Center Building, 15 

Journalism, specialized, MS in, 173, 176 

Journalism and Technical Writing, BS in, 173, 174-176 

sample schedule, 175 

K 
KeySpan Energy office, 14 

L 
Laster Library, 16 

Late registration, 42 

Law and technology concentration (social sciences), 184-185 

The Learning Center, 25 

Leaves of absence, 23-24 

Liberal arts, 18. See also Department of Humanities and 
Social Science 

core curriculum for engineering majors, 50 

Libraries, 8, 15-16 

Life sciences courses, 7 5-7 6 

Linear systems and networks courses, 149 

Literature concentration (humanities), 169-170 

Loans 

graduate, 36 

undergraduate, 36, 39-40 

Local Area Networks Lab, 127 

Long Island campus, 15 

administrative offices, 6-9 

campus housing, 15, 30 

degrees offered, 4 7 

library, 16 

map and directions, 295 

M 

Machinery Lab, 128 

Mailrooms, 8 

Main building (Long Island campus), 15 

Major 

dual, 52 

selection of, 18 

302 

Management, 18, 192 

certificate programs, 203 

courses 

graduate, 206-210 

undergraduate, 205-206 

department. See Department of Management 

MSM (Master of Science in Management), 203-205 

admission and degree requirements, 203 

concentrations, 204-205 

curriculum, 204 

extension in Israel, 193 

Management of change concentration 
(organizational behavior), 217 

Management of Technology (MOT). See also Technology 
management 

Executive Program, 211-215 

admissions, 211-212 

courses, 213-215 

degree requirements and curriculum, 212 

MOTIFS track, 212 

Management of Technology and Innovation in Financial 
Services (MOTIFS), 212 

Management of Technology and the Telecommunications and 
Information Management Executive Programs Alumni 
Association, 192 

Manufacturing engineering, 233, 245 

certificate program, 246 

courses 

graduate, 247-248 

undergraduate, 245, 248 

department. See Department of Mechanical, Aerospace and 
Manufacturing Engineering 

laboratory facilities, 246 

MS program, 245-246 

laboratory and project work, 246 

master's report (MS Report), 246 

requirements, 245-246 

Mark, Herman, 12 

Mark Polymer Research Institute, 58 

Master of Science (MS) 

BS/MS Accelerated Honors Programs, 52 

continuation of studies (to PhD), 21 

degree requirements, 52-53 

degrees offered, 4 7, 48 

projects and theses, 54 

Materials chemistry option (chemistry), 67 

Materials option (physics), 268 



Materials science, 58, 249 

courses, 149, 154-155, 250-252 

department. See Department of Chemical Engineering, 
Chemistry and Materials Science; Department of Mechanical, 
Aerospace and Manufacturing Engineering 

graduate program, 249-252 

admissions requirements, 252 

courses, 250-252 

degree requirements, 249 

degrees offered, 249 

fellowships/assistantships, 252 

Mathematics, 17, 225 

core curriculum for engineering majors, 50 

department. See Department of Mathematics 

graduate program, 227 

courses, 229-232 

MS requirements, 227 

PhD requirements, 227 

option (physics), 268 

undergraduate program, 225-227 

courses, 227-228 

dual major with physics, 225, 268 

minor, 227 

requirements, 225 

typical course of study, 226 

Mathematics Placement Examination, 49 

Mayor's Graduate Scholarship Program, 35 

Mechanical analysis and design courses, 260-261 

Mechanical engineering, 233, 253 

class of 1998 job placement, 45 

department. See Department of Mechanical, Aerospace and 
Manufacturing Engineering 

graduate program, 254-256 

courses, 259-262 

MS requirements, 254-256 

PhD requirements, 256 

undergraduate program, 233-234, 253-254 

courses, 256-259 

requirements, 254 

transfer students, 254 

typical program of study, 254, 255 

Media organizations, 29 

Mentoring 

of children and high school students, 282 

Metro Caf,, 7 

MetroTech Center, 14 

INDEX 

Microcontroller Systems and Interfaces, concentration 
(computer engineering), 134 

Microwave Lab, 128 

Minor, selection of, 18 

MOT. See Management of technology 
MOTIFS, 212 

MS degree. See Master of Science 

MSM program. See Management, MSM 

Multimedia Lab, 127 

Music courses, 172 

N 
National Society of Professional Engineers Scholarship 
(NSPE), 38 

Networking 

courses, 149, 151-152 

program including (electrical engineering), 141 

New media, 174 

specialization including, 173-174, 176 

New student orientation, 26 

New York University 

dual degree program in transportation, I 02-103 

Nondegree status 

undergraduate, 34 

Non-New York State residents 

grant aid to, 39 

NSPE. See National Society of Professional Engineers 
Scholarship 

0 
Off-campus housing, 30 

Operations concentration (management), 205 

Organic chemistry courses 

graduate, 74-75 

Organizational behavior program, 192, 216-217 

certificate, 216-217 

concentrations, 217 

curriculum, 216-217 

MS,216 

admission and degree requirements, 216 

with BS in behavioral sciences, 186, 217 
Organizations, student, 28-29 

management-related, 192-193 

Orientation, new student, 26 

Outcomes assessment, 18 

Outstanding Transfer Scholarships, 38 
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Packard Center, 7, 282 

Parents 

loans to, 40 

Part-time status, 20 

Part-time students, undergraduate 

admission as, 34 

financial aid program for, 37 

Payment 

plans/options, 40, 43 

policies, 43 

Pell Grants, 3 7, 41, 44 

Perkins Loans, 36, 41 

PhD degree. See Doctor of Philosophy 

Philosophy 

concentration (humanities), 169 

courses, 171-172 

of science and technology, concentration 
including (humanities), 185 

Philosophy and Technology Studies Center, 162 

Physical chemistry courses, graduate, 74 

Physical Education and Athletics Program, 279 

courses, 279 

faculty, 279 

varsity coaching staff, 279 

Physics, 265 

atmospheric, program including (electrical engineering), 141 

degrees offered, 48 

dual major with mathematics, 225, 268 

electrophysics program, 158 

faculty, 265 

graduate program, 265, 268-269 

courses, 271-273 

MS requirements, 269 

PhD requirements, 269 

undergraduate program, 265, 266-268 

courses, 269-271 

options, 268 

requirements, 266-268 

typical course of study, 267 

Placement examinations 

for BS, 49 

Placement statistics, 45 

Plasma and atmospheric physics program 
(electrical engineering), 141 

Policies. See also Academic policies 

financial aid, 41 

payment, 43 
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Polymer chemistry 

graduate courses, 7 4 

option (chemistry), 71 

Polymer Research Institute (PRI), 12-13 

Polymer science and engineering program, 79-80 

admissions requirements, 79 

courses, 79-80 

MS requirements, 79 

projects, theses and seminars, 80 

Polytechnic Alumni, 14 

Polytechnic National Society of Professional Engineers 
Scholarship (NSPE), 38 

Polytechnic University, profile of, 11 

Polytechnic University Catalog, 5, 297 

Power engineering courses, 149, 155-156 

Power systems and energy conversion program (electrical 
engineering), 141 

Pre-law 

concentration (social sciences), 184-185 

courses, 187 

President, Office of the, 6 

PRI. See Polymer Research Institute 

PRIDE, 13 

Principal's Scholarships, 38 

Printing Services, 8 

Privacy rights, 24 

Pro rata refunds, 44 

Probation 

graduate, 23 

undergraduate, 22 

Professional communication program. See Technical and 
professional communication program 

Professional societies, 28-29, 192-193 

Program adjustments, 42 

Programming Methodology (CS 200), 49 

Programs. See also Academic programs 

research, 12-13 

special, 275-282 

PROMISE Scholarships, 38, 281 

Prospective students 

campus tours and interviews, 33 

financial aid application, 41 

Provisional status applicant, 31 
Provost, Office of the, 6 

Psychology and behavioral sciences 

concentration (social sciences), 186 
courses, 189-190 

Publication of doctoral dissertations, 54 

Publications, student, 29 



Q 
Quantum electronics courses, 149, 154-155 

R 
Racial/ethnic status, enrollment by, 46 

Readmission 

graduate, 23-24, 32 

undergraduate, 23, 34 

Reduced tuition program 

for high school and two-year community 
college teachers, 35 

Reduction of liability, 44 

Refund of tuition, 44 

Registrar, 9 

Registration, 42 

for theses and dissertations, 54 

Registration status, 20 

Regular status applicant, 31 

Religion courses, 171-172 

Religious observances, guidelines on, 28 

Religious organizations, 29 

Repeating courses, 21 

Request for Continuation of Studies form, 21 

Research fellowships, 35 

Research programs and centers, 12-13 

administration, 285 

Residence halls (Long Island campus), 15, 30 

Residence Life office, 8 

Residency requirements, 19, 33 

Residential life, 29-30 

Retention, 28 

Richard L. Conolly Hall, 30 

Richard Laster Library, 16 

Risk management 

Advanced Certificate Program, 197, 198-199 

Robotics 

concentration including (computer engineering), 134 

Control/Robotics Lab, 128 

courses, 261 

Rogers Hall, 14 

ROTC scholarships, 39 

s 
Schedule of Classes, 5 

Scholarships 

graduate, 35 

undergraduate, 36, 37-39 

renewability, 41 

Science, 17 

history of. See History of science 

INDEX 

Science competitions/fairs, 281 

Securities Industry Automation Corporation (SIAC), 14 

Security, 8 

Senior honor students, 51 

SEOG. See Supplemental Education Opportunity Grant 

Settlement houses, 282 

SHRM. See Society for Human Resources Management 

SIAC. See Securities Industry Automation Corporation 

Sickness insurance, 28 

Signal processing 

courses, 149-150 

program (electrical engineering), 141 

SL 101 (Freshman seminar), 26,51 

SL 102 (Academic Skills Seminar), 51 

Social organizations, 29 

Social sciences, 18 

BS/MS accelerated honors program in behavioral sciences 
and organizational behavior, 186, 216 

department. See Department of Humanities 
and Social Sciences 

undergraduate program, 184-181 

concentrations, 184-186 

courses, 187-191 

Society for Human Resources Management (SHRM) 

student chapter, 192 

Sociology 

concentration (social sciences), 186 

courses, 189-190 

Software engineering 

graduate certificate in, 114-115 

Sororities, 29 

Special fellowships, 35 

Special programs, 275-282 

Special Services 

Office of, 8, 25, 26 

Special student status 

graduate, 31-32 

undergraduate, 34 

Specialized journalism, MS in, 173, 176 

Stafford Student Loans 

graduate, 36 

undergraduate, 39-40, 41 

State-sponsored financial aid programs 

undergraduate, 37 

Status 

graduate admissions, 31-32 

Structural materials and engineering courses, 92-93 

Student Accounts/Bursar offices, 8 

Student activities 

cocurricular, 28-29 

offices, 9 
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Student Affairs 

Office of, 6, 9 

officers, 286 

Student associations, 28-29 

Student body statistics, 46 

Student center (Brooklyn campus), 15 

Student Development, Department of, 9, 25 

Student government, 28 

Student identification, 42 

Student information, disclosure of, 24 

Student organizations, 28-29 

management-related, 192-193 

Student population, 11 

Student publications, 29 

Student Records/Registrar offices, 9 

Student religious observances, guidelines on, 28 

Student retention, 28 

Students with disabilities, 27 

Summer Research Institute (YES center), 280 

Summer sessions, 20 

Supplemental Education Opportunity 
Grant (SEOG), 36, 41, 44 

Support services, 25-30 

Systems, control and robotics courses, 261 

Systems and control program (electrical engineering), 141 

Systems engineering program, 159 

T 
TAP. See Tuition Assistance Program 

Technical communication, certificate in, 176 

Technical and professional communication program, 173-183 

graduate, 176-177 

certificate in technical communication, 176 

courses, 179-183 

MS in specialized journalism, 176 

specialization courses, 177 

specializations, 173-174 
recommended courses, 174-176, 177 

undergraduate, 17 4-17 5 

BS in journalism and technical writing, 174-176 

BS/MS accelerated honors program, 176 

courses, 177-179 

specialization courses, 174-176 

Technology 

history and philosophy of. See History of science 

Technology management. See also Management 
of technology 

concentration (management certificate), 204 
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Telecommunication networks program, 126, 160 

Telecommunications and Information Management (TIM) 
Executive Program, 218-222 

admissions, 219 

courses, 219-222 

curriculum, 219 

Telecommunications and networking 

courses, 149, 151-152 

program (electrical engineering), 141 

Telecommunications Management concentration 
(management), 205 

Test of English as a Foreign Language (TOEFL), 31 

Test of Spoken English (TSE), 31 

Thermal and fluid sciences courses, 259-260 

Theses, 54 

TIM program. See Telecommunications and Information 
Management (TIM) Executive Program 

Time needed to complete degrees, 28 

Title IV Aid, 41 

and refunds upon withdrawal, 44 

TOEFL. See Test of English as a Foreign Language 

Traffic engineering 

certificate in, 103-104 

courses, 105 

Training, 174 

specialization including (technical and professional commu
nication), 173-174, 176 

Training and development concentration (organizational 
behavior), 217 

Transcripts, 24 

Transfer agreements, 19, 33-34 

Transfer credits, 19, 33 

for international courses, 33 

Transfer students 

admission of, 33 

scholarship for, 38 

Transportation 

certificate programs, 103-104 

courses 

graduate, 1 04-106 

undergraduate, 104 

MS program, 101-1 02 

dual degree, with NYU, 102-103 

requirements, 102 

transfer credits, 102 

transportation management, 102 

transportation planning and engineering, 102 

PhD program, 101-102, 103 

program requirements, general, 101-102 



Transportation management 

dual degree program, 102-1 03 

MS in, 102 

Transportation management and economics 

certificate in, I 04 

Transportation management and facility operations 

courses, I 05 

Transportation planning, analysis and evaluation 

courses, 104-105 

Transportation planning and engineering 

certificate in, I 04 

dual degree program in, 102-103 

MS in, 102 

PhD concentration in (civil engineering), I 03 

Transportation Research Institute (TRI), 13 

Trustees, 284 

TSE. See Test of Spoken English 

Tuition, 43 

refunds, 44 

Tuition Assistance Program (TAP) 

graduate, 35 

undergraduate, 37 

Tutoring services 

for high school students, 281 

for university students, 25 

Two-year community college teachers 

reduced tuition program, 35 

u 
Undergraduate Admissions, Office of, 6, 32 

Undergraduate students. See also Bachelor of Science 

academic standing and probation, 21-23 

admissions, 32-34 

application process, 32 

early admission plan, 32 

as freshman, 32-33 

under Higher Education Opportunity Program, 33 

as international student, 32, 33 

as part-time student, 34 

readmission, 23, 34 

special and visiting students, 34 

transfer agreements, 33-34 

as transfer student, 33 

advisers, 27 

class standing, 20 

computing grade-point average, 20-21 

credit by examination, 18-19 

credits, 18 

INDEX 

financial aid, 36-41 

application for, 36 

policies, 41 

renewal of, 36 

types of, 36-41 

leaves of absence, 23 

registration status, 20 

repeating courses, 21 

selection of major, 18 

selection of minor, 18 

transfer credits, 19 

tuition and fees, 43 

Undergraduate theses, 54 

Undergraduate Waiver of Admissions Credentials Plan, 33 

United Neighborhood Houses Inc., 282 

Units, 18-19 

for courses taken elsewhere, 19 

maximum, and registration status, 20 

University Code of Conduct, 30 

University Scholars, 35 

University tours 

for high school students, 281 

for prospective students, 33 

Urban Infrastructure Institute, 13 

Urban ITS Center, 13 

Urban Utilities Center, 13 

v 
Validation credits, 20 

Veterans Administration (VA) educational benefits, 39 

Vietnam Veterans Tuition Award Supplement (VVTA), 37 

Visiting student status, 34 

VLSI 

design, concentration (computer engineering), 134 

program including (electrical engineering), 141 

specialty labs, 127-128 

Voluntary withdrawal, 23 

VVTA. See Vietnam Veterans Tuition Award Supplement 

w 
W (Withdrawal) grade, 21 

Water resources engineering courses, 93 

Waves 

courses, 149, 156-157 

program including (electrical engineering), 141 

Weber Research Institute (WRI), 13 

Weeping Willow Cafeteria, 7 
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Westchester Graduate Center, I 5 

administrative offices, 6-9 

degrees offered, 4 7 

library, I 6 

map and directions, 296 

Wireless Lab, I 27 

Withdrawal 

from course, 2 I 

international students, 20 

grade (W), 21 

and tuition refund, 44 

from university, 23 

Work-study, federal program, 36, 4 I, 44 

World Wide Web site address, 2, I 6 

WRI. See Weber Research Institute 

Writing 

course(s), 170 

for high school teachers, 282 

placement examination, 49, 16 I 

technical, BS in journalism and, 174-I 76 
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Writing about Medicine, Science and Technology specializa
tion (technical and professional communication), 173, 174 

Writing and humanities courses, 170 

"Writing and speaking across the curriculum" program, 51 

Writing Center, 162 

Writing for Business specialization (technical and profes
sional communication), I 73, 174 

Wunsch Student Center Building, 15 

y 

YES Center, 9, 280-28 I 

college preview program, 280-281 

and PROMISE Scholarships, 38, 28 I 

Summer Research Institute, 280 



It is the policy of Polytechnic University to comply with the laws, regulations and orders that provide for and impose 
obligations on employers with respect to the management of their equal employment opportunity and affirmative action 
programs. 

Accordingly, Polytechnic University will conduct its business and practices in a manner that fully complies with and 
supports Presidential Executive Order I 1246, as amended. Our compliance with Executive Order 11246 is calculated 
to eliminate discrimination against employees or applicants for employment on account of race, color, religion, sex, 
age, national origin, sexual orientation, liability for service in the Armed forces of the United States, veteran status or 
disability. 

Inquiries about the above policies may be directed to the Affirmative Action Office, Polytechnic University, Six 
Metrotech Center, Brooklyn, New York 1120 I. 

The University is authorized under federal law to enroll non-immigrant alien students. 

This catalog is not intended to be, and should not be regarded as, a contract between Polytechnic University and any 
student or other person. 
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