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GENERAL INFORMATION

The Polytechnic University Catalog is an official publication of the University and is intended to provide a helpful summary
of college policies and procedures, and selected activities and services. The cataleg provides information about academic
programs to students and prospective students as well as to the faculty and staff of Palytechnic. Information concerning
admissions, academic regulations and requirements, student services, academic offerings and a list of the administrative
officers and faculty are included. Every effort has been made to pubtish a catalog that is as complete and as accurate as
possible, but requirements, deadlines, fees, curricula, courses and staffing are subject to change at any time, without
advance notice or cbligation. '

This catalog was prepared well in advance of its eftective date, therefore some course descriptions may vary from actual
course content due to advancements in discipling, interests of individual professors or decisions te change the scope of a
caurse. Supplements to this cataiog in the form of schedules of classes are issued for each semester and for summer
sessions. Those schedules include updated information about course offerings, fees, registration and academic procedures.

Polytechnic University is an equal opportunity institution. The University is diverse in its representation of various racial,
ethnic, and economic backgrounds. It strives to maintain that diversity not only to comply with state and federal statutes, but
also to provide an educationzlly desirable environment.

The Unversity does not discriminate in admission, or access to, of treatment ar employment in its programs and activities on
the basis of race, color, religion, national origin, handicap. Vieinam veteran status, age or sex. This statement is published in
part to fulfill requirements of Section B6.9 of title 45, Code of Federal Requlations, which implements Title I1X of the
Education Amendments of 1572

Inquiries about the above policies may be directed to the Affirmative Action Office, Polytechnic University, 333 Jay Street,
Brooklyn. NY 11201,

The University is authorized under federal law to enroll non-immigrant alien studentis.

This catalog s not intended to be, and should not be regarded as. a contract between Polytechnic University and any student
or other persan.
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ACADEMIC CALENDAR
1988-1989

FALL SPRING
Wednesday, Thursday, August 31, September t, 1988 — Reqistration Monday, Tuesday, Wednesday, January 23, 24, 25, 1989 — Registration
Wednesday, September 7, 1988 — CLASSES BEGIN Monday, January 30, 1989 — CLASSES BEGIN
Monday, September 12, 1988 — No classes {Rosh Hashanah) Monday, April 17 — Friday, April 21, 1989 — Spring Recess
Tuesday, September 20, 1888 — No evening classes after 6 pm, Friday. May 5, 1988 — CLASSES END
Wednesday, September 21, 1988 — No classes {(Yom Kippur} Monday, Tuesday, May §, 9, 1988 — Reading Days
Thursday, Friday, November 24, 25 — Thanksgiving recess Wednesday, May 10 — Thursday, May 18 — Final Exams
Tuesday, December 13, 1988 — Evening classes only meet. CLASSES Commencement: To be announced
END
Wednesday, December 14, 1988 — Reading Day INTERSESSION
Thursday, December 15 — Friday, December 23, 1988 Final Exams. Friday, May 19 — Tuesday, May 30, 1983
RECESS SUMMER .
Monday, December 26 — Friday, December 30, 1988 Wednesday, Thursday, May 31, June 1, 1989 — Registration
Monday, June 5, 1989 — CLASSES BEGIN
INTERSESSION Tuesday, July 4, 1389 — No classes
Monday, January 2 — Friday, January 20, 1989 Monday, July 17. 1989 — Tuesday classes meet

Monday, August 28, 1989 — CLASSES END

1989-1990

FALL SPRING
Tuesday, Aug. 29 — Friday, Sept. 1, 1982 — Registration Tuesday, Jan. 16 — Friday, Jan. 19, 1990 — Registration
Monday, September 4, 1988 — Labor Day Tuesday, January 23, 1990 — CLASSES BEGIN
Thursday, September 7, 1989 — CLASSES BEGIN Monday, April 8 — Friday, April 13, 1980 — Spring Recess
Monday, October 9, 1983 — No classes {(Yom Kippur) Monday, April 33, 1880 — CLASSES END
Thursday, Friday, Nov. 23, 24, 1889 — No classes {Thanksgiving Recess) Tuesday, Wednesday, May 1, 2, 1990 — Reading and Make-up days
Monday, December 11, 1989 — CLASSES END Thursday, May 3 — Friday, May 11, 1980 — Final Exams
Tuesday, Wednesday, Dec. 12, 13, 1989 — Reading and Make-up days
Thursday, Dec. 14 — Friday. Dec. 22, 1989 — Final Exams INTERSESSION
Monday, May 14, 1980 — Friday, May 25, 1890 — Intersession
RECESS .
Monday, December 25, 1989 — Monday, January 1, 1980 SUMMER
Monday. Tuesday, May 28, 28, 1930 — Regisiration
INTERSESSION Thursday, May 31, 1980 — CLASSES BEGIN
Tuesday, Jan. 2 — Monday, Jan. 15, 1930 — Intersession Wednesday, Juiy 4. 1990 — No Classes {Independence Day)
Friday. July 8, 1980 — Make-up day for July 4, 1890
Wednesday, August 22, 1990 — CLASSES END
1990-1991
FALL SPRING
Tuesday, Aug. 28 — Friday, Aug. 31, 1990 — Repgistration Wednesday, Jan. 16, — Friday, Jan. 18, and Monday, Jan. 21, 1991 —
nMonday, September 3, 1980 — Labor Day Registration
Thursday, September 6, 1990 — CLASSES BEGIN Wednesday, January 23, 1891 — CLASSES BEGIN
Wednesday, September 18, 1800 — No Classes afier 4:00 PM Friday, March 20 — Friday, Aprii 5, 1991 — Spring Recess
Thursday, September 20, 1980 — No Classes (Rosh Hashana) Wednesday, May 1, 1991 — Friday classes meet; CLASSES END
Thursday, Friday, Nov. 20, 21, 1990 — No Classes {Thanksgiving Recess) Thursday, Friday. May 2. 3, 1991 — Reading and Make-up days
Tuesday, December 11, 1980 — Wednesday evening classes (Make-up) Monday, May B — Tuesday. May 14, 1891 — Finat Exams
Tuesday, December 11, 1990 — CLASSES END
Wednesday, December 12, 1890 — Reeding and Make-up Day INTERSESSION
Thursday, Dec. 13 — Friday, Dec 21, 1990 — Final Exams Wednesday, May 15, 1891 — Tuesday. May 28, 1991 — Intergsession
RECESS SUMMER
Monday, December 24, 1990 — Tuesday, January 1, 1991 Tuesday, Wednesday, May 28, 28, 1891 — Reqistration
Monday, June 4, 1991 — CLASSES BEGIN
INTERSESSION Thursday, July 4, 1881 — No Classes (Independence Day)
Waednesday, Jan. 2 — Tuesday, Jan. 15, 1991 — Intersession Friday, July 5, 1881 — Make-up day for July 4, 1991

Friday, August 23, 1991 — CLASSES END



1991-1992

FALL

Tuesday, Aug. 27 — Friday, Aug. 30, 1991 — Registration

Monday, Seplember 2, 1991 — Labor Day

Wednesday, Seplember 4, 1991 — CLASSES BEGIN

Monday, September 8, 1831 — No Classes {Rosh Hashana)

Tuesday, September 17, 1991 — No Classes after 4:00 PM

Wednesday, September 18, 1991 — No Classes (Yom Kippur}
Thursday, Friday, Nov. 28, 28, 1891 — No Classes (Thanksgiving Recess)
Tuesday, December 10, 1991 — Wednesday evening classes {Make-up)
Tuesday, December 10, 1991 — CLASSES END

Wednesday, Decembar 11, 1991 — Reading Day

Thursday. Dec. 12 — Friday. Dec. 20, 1991 — Final Exams

RECESS
Wednesday, Dec. 25, 1991 — Wednesday, January 1, 1992

INTERSESSION
Thursday, Jan. 2 — Wednesday, Jan. 15, 1992 — Intersession

SPRING

Thurs., Fri., Jan. 16, 17 Mon,, Tues., Jan. 20, 21, 1992 — Registration
Thursday, January 23, 1992 — CLASSES BEGIN

Friday, April 17 — Friday, April 24, 1892 — Spring Recess

Thursday, April 30, 1992 — Friday classes meel; CLASSES END
Friday, Monday, May 1, 4, 1982 — Reading and Make-up days
Tuesday, May 5, — Wednesday, May 13, 1992 — Final Exams

INTERSESSION '
Thursday, May 14, 1992 — Wednesday, May 27, 1992 — Intersession

SUMMER

Thursday, Friday, May 28, 29, 1992 — Registration
Tuesday, June 2, 1992 — CLASSES BEGIN
Monday, August 24, 1982 — CLASSES END

1992-1993

FALL :

Thurs., Fri., Mon., Tues., Aug. 27, 28, 31, Sept. 1, 1892 — Registration
Thursday, September 3, 1992 — CLASSES BEGIN

tonday, September 7, 1892 — No Classes (Labor Day)

Monday, September 28, 1982 — No Classes (Rosh Hashana)

Tuesday, October &, 1992 — No Classes after 4:00 PM

Wednesday, Cclober 7, 1992 — No Classes (Yom Kippur)

Thursday, Friday, Nov. 26, 27, 1992 — No Classes (Thanksgiving Recess)
Tuesday, December B, 1992 — Tuesday evening classes (Make-up)
Thursday, December 10, 1992 — Monday classes meet (Make-up)
Thursday, December 10, 1982 — CLASSES END

Friday, December 11, 1982 — Reading day

Monday, December 14 — Tuesday, December 22, 1992 — Final Exams

RECESS
Fnday, December 25, 1992 — Friday, January 1, 1983

INTERSESSION
Monday, Jan, 4, 1993 — Friday, Jan. 15, 1993 ~ intersession/Mini Session

SPRING

Monday, January 18 — Thursday, January 21, 1893 — Hegistration
Monday, January 25, 1993 — CLASSES BEGIN

Monday, April 4 — Friday, Aprit 9, 1993 — Spring Recess

Friday, April 30, 1983 — CLASSES END

Monday, Tuesday, May 3, 4, 1993 — Reading and fMake-up days
Wednesday, May 5 — Thursday, May 13, 1993 — Final Exams

INTERSESSION
Friday, May 14 — Thursday, May 27, 1993 — Intersession

SUMMER

Friday, Monday, May 28, 31, 1993 — Registration
Wednesday, June 2, 1983 — CLASSES BEGIN
Monday, July 5, 1993 — No Classes

Friday, July 9, 1993 — Monday clazses meet {(Make-up)
Tuesday, August 24, 1993 — CLASSES END



POLYTECHNIC UNIVERSITY

Polytechnic University is the leading technological institu-
tion in the New York metropolitan region. Its mission is ta
provide graduate and undergraduate education and to
conduct research in basic scientific theory and applications
of technology, management of technelogy, and relation-
ships between social institutions and technology.

Polytechnic is a coeducational, independent university,
accredited by the Middle States Association. Undergradu-
ate programs in aerospace, chemical, civil, electrical,
industrial, mechanical, and metallurgical engineering are
accredited by the Accreditation Board for Engineering and
Technolegy, and the undergraduate chemistry program is
approved by the American Chemical Saciety.

The student body includes over 2,000 undergraduate
students and 2,600 graduate students. Graduate engineer-
ing enrollment is among the largest in the nation, and
Polytechnic grants more engineering graduate degrees
than all but a handful of other universities. Most students
live in the New York metropolitan region, but students also
come from throughout the country and the world to attend
schoo! here. About 13% of Polytechnic’s students are
women.

Polytechnic's presence is felt throughout the region. lts
largest campus is lecated in New York City, in downtown
Brooklyn, across the Brooklyn Bridge from Manhattan’s
financial district. This campus offers all courses of study at
alt degree levels, and is the site of major research facilities
and projects. A second campus, located in Farmingdale,
Long Island, offers most undergraduate programs and
selected graduate programs particularly relevant to the
aerospace, computer, and electronics industries clustered
on Long Island. The University's renowned Weber Research
Institute, is located at this campus. A Graduate Center in
Hawthorne, Westchester County, offers graduate programs
in electrical engineering, computer science, management,
and other disciplines.

History

The roots of Polytechnic University reach back to 1854, in
that year Brocklyn Collegiate and Polytechnic Institute
receved its charter from the New York State Board of
Regents, and New York University established its School of
Civil Engineering and Architecture.

in 1869 the Board of Regents autherized Polytechnic's
collegiate department to confer bachelor of science and
bachelor of arts degrees,; the first were awarded in 1871.
Polytechnic Institute of Brooklyn, the name given to the
school in 1889, offered master of science degrees as early
as 1901. The graduate program was extended tc the
evening session in the 1920's; the first Ph.D. degrees were
given in 1835. Engineer degrees have been awarded since
1970.

in 1961 the Long Island Campus was opengd in Farming-
dale as a graduate and research center, and was expanded
in 1974 to include undergraduate programs.

In 1973 New York University's School of Engineering and
Science merged into Polytechnic Institute of Brooklyn. The
expanded institution was renamed Polytechnic [nstitute of
New York, and Dr. George Bugliarelio was appointed its
new president. Under his leadership, Polytechnic has
continued to develop.

+ New relationships, encompassing research and educa-
tion, have been developed with major technological
corporations throughout the region.

+ New research centers have been established in imaging
sciences, telecommunications, and philosophy of tech-
nology, joining those in polymers, transportation, and
electrophysics.

» The world renowned Microwave Research Institute was
renamed the Weber Research Institute, in honor of its
founder and former president of Polytechnic, Dr. Ernst
Weber.

+ In 1875 the Westchester Graduate Center opened, and
in 1987 the Center moved to larger and better facilities.

In 1985, by action of the New York State Board of Regents,
the Institute was renamed Polytechnic University.

Educational Programs

Innovation and breadth of epportunity are the halimarks of
the Polytechnic educational experience. Educational pro-
grams can be taken on a full-time or part-time basis, in day
or evening courses, and in summer-sessions as well as fall
and spring semesters. New programs of study are
developed and traditional ones are updated toc keep pace
with technological change and to broaden areas related to
science and technology.

Undergraduate

At the undergraduate level, science and engineering
students receive thorough training in chemistry, physics,
and mathematics, as the basis for more advanced
specialized work. Students also take one sixth of their total
course work in the social sciences, economics, history, and
humanities, choosing from a wide variety of elective
offerings. Undergraduates can take degrees in 17 different
fields in liberal arts, science, engineering, and
management.

Polytechnic programs extend beyond engineering and
science - of particular note are undergraduate degree
programs in humanities, journalism and technical writing,
the social sciences and information management. These
programs and the Liberal Arts Core Curriculum provide
students with an opportunity to combine a major in the
liberal arts with a wide range of science and engineering
courses — a superb background for nontechnical careers
in an increasingly technological society.

Graduate

Pregrams at the graduate level are designed to meet a
variety of student needs. Pregrams leading to a master of
science degree are available in 37 fields; engineer degrees
are available in 10 fields; Ph.D. degrees are available in 22
fields. Specialized graduate certificate programs are also
available for professional advancement.



The Master of Science programs are oriented foward
professional career development. M.S. programs are given
in engineering disciplines and in physics, chemistry, and
math. In addition, M.S. degrees are offered in transportation
management, specialized journalism, polymer science and
engineering, telecommunications management, industrial
chemistry, history of science, environmental heaith science,
manufacturing engineering of electronic materials, imaging
sciences, and information systems engineering. Some of
these programs have been recently developed to meet
emerqging needs: telecommunications management and
imaging sciences are examples of pioneering education at
Polytechnic.

Other masters’ programs, such as management of organi-
zational behavior, approach traditional areas of study from a
technological perspective — management of manufacturing,
telecommunications, or information. These programs are
particularly suited to students with an undergraduate
engineering background who are preparing to assume
management positions in high-tech companies.

The Ph.D. programs focus on developing independent
research skills, and are closely intertwined with research
_programs at Polytechnic. The electrical engineering gradu-
ate program is recognized as cne of the elite in the country.
The chemistry department has national prominence in the
field of polymers and polymer synthesis.

Research Programs

Poiytechnic has a number of specialized research centers
which apply expertise in many disciplines to fundamental
technological challenges. The oldest such centers are the
Weber Research institute - exploring eleciromagnetics and
wave propagation, condensed matter, and piasma theory;
and the Polymer Research institute — a leading center for
synthesis, characterization, processing, and applications of
polymers. Others have been created more recentily: the
Institute of Imaging Sciences, the New York State Center
for Advanced Technology in Telecommunications Manage-
ment, the Materials Research Group, and the Philosophy
and Technology Studies Center.

In addition to interdisciplinary research centers, individual
and collaborative programs of research continue. Among
the fastest growing programs are those in chemical -
engineering, metallurgy/materials science, chemistry, and
physics.

Faculty

The Polytechnic faculty, numbering over 200, is commitied
to teaching and research. The faculty originates, organizes
and approves all curricula taught at the University and also
establishes academic standards for student achievement,
Most advanced undergraduate courses are taught by
tenured professors. Faculty members act as student
advisers and meet with students in lectures, seminars,
laboratories and recitations. There are few large lecture
courses at Polytechnic.

Undergraduate students have opporiunities to work ciosely
with senior research and teaching facuity.

Many faculty members have writien undergraduate and
graduate textbooks used throughout the United States.
Many have received wide recognition for professional and

research activities. Recent awards to Polytechnic facuity

include:

» Ernst Weber, President Emeritus, National Meda! of
Science

+ Athanasios Papoulis, Professor of Electrical Engineer-
ing, Humbolt Award; [EEE Education medal, in national
recognition for his contributions to education and
teaching

« Nathan Marcuvitz, Professor Emeritus of Electrical
Engineering, |[EEE Microwave Career Award

» Erich Kunhardt, Professor of Elecirical Engineering,
Halliburton Excellence in Research Award

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

Polytechnic’s faculty members have been among the
founders of the Nationat Academy of Engineering, the
Institute of Electrical and Electronics Engineers, the
American Institute of Chemical Engineers, and the Ameri-
can Society of Engineering Education.

Alumni

The Polytechnic Alummni Association is dedicated to the
advancement of the University. The Association fosters
fellowship and sponsors activities for alumni and students.
These activities include continuing education, professional
job placement, and new student recruitment,

For students, the Aiumni Asscciation helps sponsor various
social activities including the annual Freshman Orientation.
Career symposia featuring prominent alumni speakers are
held for all interested students. These symposia illustrate
the breadth of career opportunities open o Polytechnic
gracduates.

Scholarships are provided apnually by the Association for
students outstanding in student leadership and athletics.

Special awards are presented to the student who is most

proficient in each Polytechnic sport, in military service and
in student government,

The Alumni Association has established a student group
within its structure. This ail-student commitiee works
closely and meets reqularly with the Association’s Board of
Directors to promote collaboration between alumni and
students, to develop programs whereby student/atumni
mutual interests may be more fully realized, and ic acquaint
students with benefits to be derived by their later
participation as alumni in the Association's services and
programs.

Periodically, the Alumni Association Office, located at
Polytechnic, publishes a roster showing the location and
occupation of all known alumni. Cabile, the Association’s
newspaper, is published four times yearly to provide alumni
with recent information concerning the activities of the
Association and Polytechnic.

Alumni residing outside the New York City area have
formed Poly Groups, providing opportunities for informal
gatherings. Whenever they meet, they represent Polytech-
nic {o the community.

The services of the Association are available to all through
the Alumni Office and its director. Membership in the
Association is automatic upen graduation, with classes
represented on the Board of Directors through their elected
representatives.



CAMPUSES
AND FACILITIES

THE CAMPUSES

Brooklyn Campus

Polytechnic's Brooklyn campus is located at 333 Jay Street
in downtown Brooklyn. This area is at a junction of public
transportation lines and is accessible from all parts of New
York City, Long Island, New Jersey and Cennecticut.

Because of Polytechnic’s central location, its students have
at their disposal the vast cultural, political and technological
assets of the metropciis. In effect, Greater New York is
Polytechnic's campus.

ARogers Hall, named after Harry Stanley Rogers, Polytech-
nic’s fifth president, is the main buiiding. It houses facuity
and administrative offices, classrooms, laboratories, the
main library as well as the offices of the academic Deans
and the Dean of Students.

The Administration Buiiding, contains administrative and
facuity offices, the Admissions, Bursar's and Registrar’s
Offices and the Office of Research and Graduate Studies.

Wiltiam H. Nichols Hall, Johnson and Bridge Streets, houses
the Career Services Office, research facilities, laboratories,
offices and classrooms.

The Student Center, located at 311 Bridge Street, houses a
cafeteria, lounges, a video game rcom, a 6-foot T.V. screen,
and student offices, and is the focal point for student co-
curricular activities. The building is open Monday through
Friday, facilities are available to student groups at other
times by reservation. Also in the Student Center are the
Polytechnic yearbook, newspaper and student government
offices. During the reqular academic year, the Center is
open from 8:00 AM to 7:00 PM Monday through Thursday,
from 8:00 AM to 6:00 PM on Friday. Cafeteria hours are
from 8:00 AM to 4:30 PM, Monday through Thursday and
8:00 AM to 2:00 PM on Friday.

Long Island Campus

The Long Island campus, on Route 110 in Farmingdale, was
opened in the fall of 1961 for graduate study and research
to fulfill the educational needs of Nassau and Suffoik

Counties. In 1974 the Long Island campus was opened to
undergraduates. There is a current enrollment of approxi-
mately 550 undergraduates with a wide range of student
clubs and activities; there are also approximately 850 part-
time graduate students. Located on 25 acres of land a half-
mile east of the Nassau-Suffolk border, the campus is
bordered by Republic Airport and is situtated near scores
of major Long island high technology industries.

The Main Administration Building contains classrooms, a
cafeteria, an auditorium, conference and meeting rcoms, a
student lounge, facully and administration offices and
research laboratories. Areas of research include electro-
magnetics; wave propagation; space-science radiophysics;
quantum electronics; medern optics; laser techniques;
high-frequency solid-state phenomena and devices; micro-
waves; antennas; and ulirasonics. The science-engineering
library has 35,000 volumes of periodicals and reference
works specifically selected to support the courses and
research conducted at the campus.

The Preston H. Bassett Research Laboratory contains
offices and laboratories of the Weber Research Institute for
research in ptasma physics, electromagnetic propagation
and antennas, pulse power, acoustics, gaseous electronics,
solid state materials, quantum electronics, eiectric power
engineering, automatic control and networks, and uitrahigh
power microwaves, as well as teaching laboratories.

Grumman Half, the student center, houses a lounge, a
game roomn, a bookstore, the student organization offices
the Career Services Office, the Residence Life Office, and
the Office of the Associate Dean of Students. During the
regular academic year, it is open from 8:00 am 1o 8:00 pm
Monday through Thursday and 8:00 am to 5:0C pm on
Friday. The cafeteria — in the main building — is open the
same hours.

The Student Residence Hali, an apartment-style dormitory
with kitchen facilities for single students, accommodates 50
undergraduate and graduate students.

The Athletic Facility is the newest addition to the Long
Island campus.



Westchester Graduate Center

Scientists, engineers and managers empleyed at high
technology companies in the Lower Hudson Valley and
Southern Connecticut turn to the Westchester Graduate
Center to fulfilf their educational neéds through participa-
tion in part-time graduate degree programs and specialized
courses for continuing education.

Classes at the Center in Hawthorne are held during late
afternoons, evenings and on Saturdays, times most
convenient for working professicnals.

Educational offerings include courses in computer science,
electrical engineering, materials science, metallurgical
engineering, chemistry, management, and telecommunica-
tions management, and information systems engineering.

The Westchester Graduate Center is located at 36 Saw Mill
River Road in Westchester, near major highways and
particularly convenient for students not only from West-
chester County but also from Southern Connecticut,
Rockiand county, and Northeastern New Jersey.

This modern facility contains classrooms, administrative
offices, the Richard Laster Library, a computer terminal
room and a personal computer laboratory.

POLYTECHNIC UNIVERSITY
Campus Locations

Brookiyn Campus

333 Jay Street

Brooklyn, New York 11201
(718} 260-3600

Long 1sland Campus
Route 110, Farmingdale, NY 11735
{516) 755-4300

Westchester Center
36 Saw Mill River Rd.
Hawthorne, NY 10532
(914) 347-69840

FACILITIES
LIBRARIES

The goal of the Libraries is to satisfy the recorded
information and document needs of the students, faculty,

researchers, and administration supporting the undergradu-

ate, graduate, and research programs.

Services

Highly skilled fibrarians and information specialists offer the
following:

1. Circulation of a book collection of over 100,000 velumes
and a large Course Reserve Collection.

2. Reference assistance to locate the book, article, or
informaticn in Pelytechnic which meets users needs.

3. InfoDash lecates ang retrieves journal articles requested
from the Polytechnic Library or any of the major New
York metropolitan area libraries.

4. Interlibrary Loan locates and retrieves books through a
powerful international computer system {OCLC, with
about 3000 libraries), and with other cooperatives such
as the Academic Libraries of Brooklyn, the New York
Metropolitan Reference and Research Library Agency,
and the Long Isiand Library Resources Council.

5. Database Searching assists users, at cost, todo a
detailed author, title, or subject search in virtually any
area of interest from over 250 computer databases;
prepares a printout of the journal, serial, and conference
proceeding citations; and, in some instances, even
provides abstracts of relevant papers and articles.

6. CD-ROM searching assists users to do a detailed author,
title, or subject search in such data bages as Applied
Scitence and Technology Index, Business Periodical
Index, Books in Print Plus, Dissertation Abstracts,
McGraw-Hill Encyclepedia of Science and Technology,
Magazine Index, Microsoft Bookshelf, Reader's Guide to
Periodical Literature, and Ulrich's Serials List.

7. Other services inciude library orientation; requested
classroom instruction; the maintenance of about 1200
journal subscriptions; an excellent collection of encyclo-
pedias, almanacs, indexes and abstracts, biographicat
dicticnaries, and other reference material.

The Brooklyn Library — This library has three public service
sections: the Circulation Department, located on the first
floor of Rogers Hall; the Reference Department, and the
InfoDash Department, both located on the secend fieor of
the Administration building (accessibie from the stairs on
the first floor of Rogers Hall). This library is the center of
Polytechnic's library sysiem, containing one of the best
collections of technical and scientific literature in the
metroplitan area, as well as materials in the humanities,
social sciences and management.

Reference Dept.

Monday to Thursday: 9:00 AM to 8:30 PM
Friday: 9:00 AM to 5:00 PM
Saturday: 1:00 PM to 5:00 P
Circulation Dept.

Monday to Thursday: 8:00 AM to 8:30 PM
Friday: 8:00 AM to 5:00 P
Saturday: 1:00 PM to 5:00 P

Other Campuses and Programs

Leng island Campus — This library at Farmingdale offers
the same full service but has a smaller focal collection.

£8:30 AM to B:30 PM
8:30 AM to 5:00 PM
10:00 AM to 2:00 PM

Monday to Thursday:
Friday:

- Saturday:
Westchester Graduate Center — Faculty and studenis can
use the Richard Laster Library Lounge or call the Brooklyn
Library for service.

NEW LIBRARY PLANS — Polytechnic University plans to
break ground during the next fiscal year for 2 new 15 miilion

7



dolar tibrary and information center which will access
information electronically from rescurces througheout the
nation and the world. This new prototype facility will enable
users in homes, offices, classrooms, and laboratories as
well as the libraries to locate and to retrieve information,
books, journal articies, or documents.

COMPUTER CENTER

The Polytechnic Computer Center provides a wide range of
equipment and services available to the entire University
community — students, faculty, researchers, and adminis-
trative personnei.

Available equipment:

= Avariety of Personal Computers (IBM, Texas instruments,
ATRT),

» Mini- and mainframe computers {IBM 4341s, DEC PDP 11/
70, Gould PN8050, AT&T 3B2s);

= Graphics terminals and plotters (IBM 5080, IBM 3279,
AT&T 5620 Bitmap Graphics terminals; Benson 22", HP
plotters);

» Networking equipment {Ethernet, Proteon, state-of-the-art
digitai phone switch);

» and, of course, terminais at each campus to access the
above equipment.

Available services:

» User services department to assist all users with
computer related problems;

+ Excellent response time and throughput;

+ Seminars, classes and publications to familiarize users
with available resources and aliow new users to become
computer-proficient more quickly.

Avaiiable software:

. Languages (APL, FORTRAN, Pascal, PL/I, SAS,
SIMSCRIPT);

+ Special purpose (graphics (CADAM, CATIA, CAEDS,
CBDS, plus varicus packages on the PCs);

+ Operating systems (IBM VM/CMS, iBM MVS, AT&T UNIX,
plus many PC operating systems).

Ongoing projects and research include topics in imaging
speech recognition, chemical medeling, and network
simulation.

The Polytechnic Computer Center is heavily committed to
maintaining facilities in anticipation of and response to
changing user requirements.,

RESEARCH CENTERS

CENTER FOR ADVANCED TECHNOLOGY
IN TELECOMMUNICATIONS

The State of New York has designated Polytechnic as the
host of the New York Center for Advanced Technology in
Telecommunications (CATT). This designation recognizes
Polytechnic’'s strong academic position in electrical engi-
neering and computer science by providing funds for
research and education in telecommunications.

Technological inncvation is the sustaining force behind
development of new industries, new jobs, and productivity
improvements. To encourage the growth of technology
based industries, New York State is implementing a

comprehensive strategy which relies on an active partner-
ship among business, labor, government, and its education-
al institutions. A key component of this strategy is a closer
collaboration between the State's industrial community and
its major universities to promote technology transfer.

A number of research areas are active in the Center.
Currently they are as follows:

Networks and Systems

Network Management

Devices and Propagation

OHice Automation

Image Communications

Communications Software

Government Systems

Network Design

The Center also develops innovative educational programs
to help users and providers of telecommunications services
manage and innovate technological change and regulatory
upheavals.

To this end, the Center has developed curricula combining
special courses in telecommunications practices with
electrical engineering, computer science, and management
offerings. {Details of the graduate programs in telecommu-
nications management and information systems engineer-
ing are listed separately.)

The laboratories and educational programs within the
Center provide greater opportunity for students to learn
about the academic disciplines related to telecommunica-
tions and computer science.

INSTITUTE OF IMAGING SCIENCES

Imaging Sciences are concerned with all aspects of
information presenied in visual form. The Institute of
imaging Sciences {IIS), founded in 1981 with a private gift of
cne million dollars, is invelved in three major areas — image
processing, optics and devices, and photoactive materials.
The approach is strongly interdisciplinary, with participation
from electrical engineering, computer science, chemistry
and physics.

IlS conducts research and offers educational programs in
these areas, in close cooperation with industry. Programs
are guided by a Technical Advisory Committee of industrial
representatives. In addition to conducting imaging research .
and offering courses, IS publishes a newsletter, Imaging
Quarterly, and holds an annual research review.

POLYMER RESEARCH INSTITUTE

The Polymer Research Institute (PRI} was founded by
Herman F. Mark scon after he joined Polytechnic in 1942. It
has a commitment to interdisciplinary research and
teaching which emphasizes an integrated approach to
synthesis, characterization, structure, processing, proper-
ties, and applications of pclymers.

Among its functions, PRI coordinates muitidisciplinary
polymer research; seeks opportunities and nurtures interac-
tions for group and individual activities; supports short
courses, seminars, and symposia; seeks expanded interac-
tion with industry; works with research centers at Polytech-
nic and other universities; and encourages faculty interest-
ed in the development of PRI and its goals to be
participating members.



This multidisciplinary program includes mare than 20
faculty members from several departments and The |
Herman F. Mark Professor of Polymer Science, Gtto Vogl. In
addition, some research faculty are direct participants in
the Institute. The Polymer Durability Center and a National
Science Foundation sponsored Materials Group, are pres-
ently part of PRI. Research funding comes from many
government agencies with a significant component from
industry.

Former directors of PRI have included Herman F. Mark,
Charles G. QOverberger, Murray Goodman, and Herbert
Morawetz. The present director is Eli M. Pearce.

As a result of the long tradition of research and teaching in
polymer science and engineering, the Institute counts
amoeng its graduates a large number of both academic and
industrial scientists and engineers active in polymers.

WEBER RESEARCH INSTITUTE

in 1985 the world renowned Microwave Research Institute
{MRI} was renamed the Weber Research Institute in honor
of Dr. Ernst Weber who in 1843 founded MRl and served as
the first director.

in the early days of MR, the research programs consisted
primarily of projects involving electromagnetics and micro-
wave engineering. At present, the research programs at the
Weber Research Institute encompass a wide range of
topics within the bread field of electronics, such as
electromagnetic propagation and antennas, puise power,
acoustics, gaseous electronics, plasma physics, solid state
materials, quantum electronics, electric power engineering,
and automatic control and networks.

While the majority of facuity and students associated with
the Weber Research institute are in the Department of
Electrical Engineering and Computer Science, there is also
participation from the Physics, Chemistry, Mechanical and
Aerospace Engineering Departments. The activities of the
Research Institute have fostered specialized graduate
deqree programs in electrophysics and microwave
engineering.

Weber Research Instituie projects are supported by a
variety of industrial organizations and government agen-
cies. The Institute was among the five original academic
research centers to begin receiving funding from the Joint
Services Electronics Program (JSEP} in 1955. That support
has continued to the present day where we are now among
the select group of fourteen institutions funded by JSEP.

The enviable reputation of the Weber Research Institute
rests on the research publications and textbooks produced
by the faculty; the impressions carried away by the
numerous visitors who have spent time working in its labs
or attending its symposia and workshops; and the
achievements of the students it has trained.

PHILOSOPHY & TECHNOLOGY STUDIES
CENTER

The Philoscphy & Technology Studies Center is a unigue
venture integrating the humanities, sciences, social sci-
ences, engineering, and management. Established in 1984,
the center promotes interdisciplinary research into the inner

structure of technology; its relationships to science and art;
ethical responsibilities and political problems arising from
technological invention and design, innovation and produc-
tion; aesthetic analyses of engineering processes and
products; ergonomics of the workplace; and the cuitural
impact of technological development and transfer.

To serve its purpose, the Center is developing a special
research collection and hosts an annual New York
Colio&lium on Philosophy and Technology. It also sponsors
course development, visiting scholars, special projects and
publications. Center Associates form an international,
consultative, scholarly network.

Center associates have recently authored works on
computer theory and practice, on the epistimology of
technology, on ethics and technoiogy, on energy policy, on
technology transfer, 'and on engineering ethics. The Center
has also received grant support from the Exxon Education
Foundation, the J.M. Foundation, the MacArthur Foundation
and the National Science Foundation.

TRANSPORTATION TRAINING AND
RESEARCH CENTER

Polytechnic established the Transportation Training and
Research Center {TTRC} in 1975 to focus its research and
non-degree training related to transportation. The Center
has encouraged such research and has involved faculty
from a number of the Polytechnic’s departments and
programs in research proposats and projects. In recent
years, prospective principal investigators have come from
fransportation, industrial engineering, mechanical engineer-
ing, electrical engineering, civii engineering, metallurgy, and
social sciences.

Acting through the TTRC, Polytechnic is a participating
member of the Regional Transportation Consortium, which
consists of tweive universities in Federal Region Il having a
special interest in mutual interaction in transportation
research, training, and technology transfer. Agencies may
contract with Polytechnic direcily or through the
Consortium.

Students are encouraged to become involved in the
Center's research as research fellows, research associates,
and project aides. In some cases, the student's education
is fully funded by research.

Recent projects within the Center have included the
develepment of the 1985 edition of the Highway Capacity
Manual and the related personal computer software
development; demand estimation for a high-speed ferry
system, trip generation estimation; tire-pavement noise
investigations; evaluation of single cable communications in
rail rapid transit; and policy studies on van-pooling, express
buses, and locai bus-routing. Training development work
has covered highway capacity, transit management for
middle managers, transit management for first line supervi-
sars, and microcomputer applications.

The Center anticipates a continuing emphasis on its
strengths in traffic and highway engineering, transportation
planning, and transportation management, as weil as
stronger emphasis in infrastructure, computer aided engi-
neering, telecommunications related to transportation, and
freight and goods movement.



METROTECH

Polytechnic is the sponsor/developer of a $800,000,000
high technolegy center known as Metrotech. Working with
New York City Public Development Corporation and a
commercial co-develaper, 16 acres surrounding Polytech-
nic's Brooklyn campus will be developed inte a high-
technology complex dedicated to creating closer industry-
academic cooperation in research and development.a

Metrotech will include Polytechnic’s new Technology and
Science Library linked electronically to worldwide data
sources. This library will serve Palytechnic students,
providing access to technological data and information not
available elsewhere. Because the library will also be a major
source of information for technologically based industries in
Metrotech and the region, students will be able to keep
pace with the most advanced information utilized by
industries which provide employment opportunities for
graduates of Polytechnic.

Over three million square feet of office, research and
computer space will be made available to the private sector
within the Metrotech complex. Corporations will have this

space designed to meet their needs, with “intelligent”
buildings developed to build in state-of-the art telecommu-
nications, security, cperations, and energy management
systems.

Metrotech will also contain the Center for Advanced
Technology in Telecommunications, a prestigious designa-
tion by the State of New York achieved by Polytechnic in
1983. Industrial and éducationa! chjectives will be met
through a close working relationship between Polytechnic
and corporate technical and management personnel within
Metrotech and throughout the region. Students will have
the cpportunity to observe at close range the application of
lessons learned in the classroom as they are applied within
high-technelogy corporations.

Adjacent to Metrotech will be a hotel/conference center,
which will make it possible to bring scientists, engineers
and managers to conferences of mutual interest to private
sector and academic groups. Such conferences and
meetings will provide additional opportunities for students
to interact with professionals within technical fields of their
interest.

Rendering of Metrotech complex
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INTER-INSTITUTIONAL
AND
COOPERATIVE PROGRAMS

Polytechnic University has made cooperative arrangements
with other institutions o expand offerings avaiiable fo
students. Some of these programs are described in this
section. All students who wish to participate in cooperative
programs should discuss their needs and goals with
advisers at both institutions.

NEW YORK UNIVERSITY/POLYTECHNIC
COOPERATIVE PROGRAM

The two universities established cooperative interactions,
dating to the 1873 merger of the NYU School of Engineering
and Science and the Polytechnic Institute of Brooklyn, to
form what is now Polytechnic University.

On the graduate level, this interaction takes the form of
opportunities tc pursue a master's degree in the NYU
Graduate School of Public Administration while simultane-
ously pursuing an MS in engineering or science at
Polytechnic, in a coordinated and complementary effort,

Detaiis of the program of study vary, suited to the student’s
needs and the degree being pursued at Polytechnic. Not ali
departments have had students active in this program in
recent years.

The Transportation Program cites the *‘Dual Degree”
Program in its section of this catalog, and also has had a
bilateral practice with the NYU Graduate Schoal of Public
Administration by which a student pursuing just one degree
can attend a course in the other's program.

For further information related to other Poiytechnic pro-
grams, centact the advisor in the specific Polytechnic
program, or Professor Joachim Weindling (718-260-3586}.

COOPERATIVE (3-2) ENGINEERING
PROGRAM

The roles of engineers and scientists in our society have
changed significanily during recent years. Engineers and
scientisis have been called upon increasingly to assume
managerial and administrative responsibilities in both the
private and public sectors. As a resuit, there are growing
student demands for programs which make it pessible to
include more courses in the humanities and social studies
than can be accommodated in standard engineering
curricula.

The Cooperative (3-2) Engineering Plan has been devel-
oped so that the needs of these students are satisfied.
Under the plan, students register at cooperating liberal arts
colleges for three years of study, and then transfer to

Polytechnic University as engineering majors for two
additional years {nominally}. At the end of five years,
students have {normally) completed the requirements for
bachelor’s degrees at both the liberal arts college and
Polytechnic, whereas usually at least six years of study
would be required for those not availing themseives of this
plan.

Those wishing to pursue studies under the combined ptan
should make iInquiries at the cooperating liberal arts college
of their choice and enroll in the plan at that school.

Upon satisfactory completion of the three-year segment of
the combined program in the liberal arts college and with
the official recommendation of that schoel, the student
wolld be admiited o an engineering program at Polytech-
nic University fo complete requirements for the bachelor's
degrees from each institution. Polytechnic University is
cooperating officially in the combined pian with the liberal
arts colleges of the following institutions:

Adeipht University, Garden City, N.Y.

C.W. Post Campus, Long Island University, Brookville,

NY.
St. John's University, Jamaica, N.Y.
State University College, Oneonta, N.Y.

COOPERATIVE (2-2) ENGINEERING
PROGRAM

A similar cocperative program, ieading to a Polytechnic
bachelcr's degree in engineering, but without provision for
a bachelor's degree in liberal arts, has been developed
jointly with various liberaf arts and community colleges.
Under this plan, students enrcll at one of the cooperating
schools for a iwo-year pre-engineering proegram. Upon
satisfactory completion of the program, and with the official
recommendation of the school, the student wouid be
admitted to Polytechnic University to complete require-
ments for the bachelor's degree in one of the fields of
engineering, a process expected to require four or five
semesiers of additional study. Polytechnic University has
formal agreements for cooperation in this plan with the
following institutions:
Brooklyn College (City University of New York), Brooklyn,
MN.Y.{See "Transfer from Brooklyn College™}
Lebman College {City University of New York}, Bronx,
N.Y

Westchester Community College, Valhalla, N.Y.

TRANSFER FROM BROOKLYN COLLEGE

Polytechnic University and Brooklyn College (City University
of New York) have developed, under the Cooperative {2-2)
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Engineering Pian, a coordinated engineering degree pro-
%ram, Students admitted to the Coordinated Brookiyn

ollege/Polytechnic Program attend Brooklyn College for
two years of pre-engineering studies. Upon completicn of
the Brooklyn College component of the coordinated
program, students transfer to Polytechnic for two-and-one-
half years additionai study to fulfill requirements for the
degree of bachelor of science in any of the following fields:
aerospace, chemical, civil, electrical, industrial, mechanical,
or metallurgical engineering.

Students who complete the Brooklyn Coliege pre-engineer-
ing component with overall science and mathematics
course grades of 2.5 or higher are guaranteed transfer into
a Polytechnic engineering program with all Brooklyn
College course credits transferrable toward the Polytechnic
degree.

Polytechnic offers transfer students in the Coordinated
Brooklyn Callege/Polytechnic Program financial aid, based
on family need and scholarship, comparable to the
assistance offered to continuing Polytechnic students in
their junior year.

Further information and copies of the full four-year
suggested pregrams in engineering may be obtained from:

Dr. Zirhat Sanhi

Brooklyn College (CUNY)
Bedford Avenue & Avenue H
Brooklyn, New York 11210
Phone: (718) 780-5785

AIR FORCE RESERVE OFFICER TRAINING
CORPS

Students at both Brooklyn and Farmingdale campuses are
eligible to enrcli in the AFROTC program. Additionally,
AFROTC scholarships are available to qualified applicants
in both 4- and 2-year programs. Scholarships are based on
merit and pay tuition, books, faboratory and incidental fees,
plus a $100 menthly nontaxable allowance. Upon gradua-
tion the student will be commissioned as a Second
Lieutenant in the United States Air Force, and assigned fo a
position commensurate with the degree speciaity. Assign-
ment and career opportunities exist for all types of
academic majors.

Courses in the Air Force Reserve Officer Training Corps
program are offered off-campus. Further information can be
obtained from the Air Force faculty advisors, at AFROTC
Detachment 560, Manhatian College, Riverdale, New York
10471-4088, tetephone (212) 920-0201.

CROSS REGISTRATION WITH
LONG ISLAND COLLEGES

Through a consortium of Long Island Colleges, LIRACHE
{Long Island Regionat Adwisory Council on Higher Educa-
tion), cross registration opportunities are available to both
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full- and part-time matriculated undergraduates during the
two regular semesters of the academic year. Cross
registration permits access to courses not available at
students’ home institutions.

The foliowing conditions prevail; exceptions are made only
under unusual or extenuating citcumstances.

« Permission is granted only when the home institution
does not offer such courses at any fime.

+ Students must receive approvai from both home and
host institutions for all cross-registered courses prior to
admission.

+ No cross registration fees are charged. Students are
obligated to pay their home institution the regular tuition
which would be charged if the courses were taken at the
students’ own scheols; however, students are responsi-
ble for any special fees charged by host institutions.
Such fees are paid directly by the students o the
institutions at which they cross register.

+ Grades for all courses are sent directly to the Registrar
of the students’ home institutions and are processed in
the manner of those schools.

+ Students participating in this academic enrichment
program are subject to the academic regulations,
including grading systems, calendar deadlines, and
academic honor systems of the host institutions.

Participating nstitutions are:
In NASSAU County:

Adelphi University
C.W. Postof L.LU.
Moiloy College
Nassau Community College
N.Y. institute of Technology
SUNY College at Old Westbury

in SUFFOLK County:
Polytechnic University (Long Island Campus)
St. Joseph's/Brentwood
SUNY at Farmingdale
Dowling College
SUNY at Stony Brook
Southampton College
Friends World College

LIRACHE reviews this program periodically, ang i is
therefore subject to change and/or cancellation. For further
information consult the registrar.



CURRICULA

UNDERGRADUATE PROGRAMS

Studenis may work toward bachelor’s degrees either in four
years of full-time study or over a longer period of time. The
number of crediis full-time students may take each
semester depends upon the curriculum and ranges from 12
to 20.

Students are admitted as freshmen in September and
January. Full-time students entering in September follow
normal curricuwla outlined for fall and spring semesters.
Those entering in January follow programs determined in
conjunction with their advisers.

Programs leading to some baccalaureate degrees may be
pursued compietely or largely through evening classes. In
addition, individual courses or groups of courses may be
pursued independently by qualified students who wish to
concentrate upen particular subjects, or who want to
achieve competence in a selected branch of engineering,
the sciences, management, the humanities or the social
sciences.

GRADUATE PROGRAMS

Graduate study at Polytechnic is open on a full-time and a
part-time basis to persons who hold bachelor's degrees
from accredited institutions. Students may work foward
graduate degrees — master of science, or engineer, or
doctor of philosophy — or take courses for personal or
professional reasons. Not all graduate programs or courses
are offered at all campuses; students are referred to the
program descriptions under the various departments and to
the Scheduie of Classes available at the Office of the
Registrar.

GRADUATE CERTIFICATE PROGRAMS

Polytechnic offers certificate programs in the following
specialized areas:

Name of Program Hegis Code
Management and Business Administration {0506}
Applied Statistics (1702)
Computer Applications {1701)
Computer Mathematics (1703)
Construction Management {0599)
Econometrics and Forecasting (2204}
Eccnomics (2204)
Economic Systems {2204}

Engineering Statistics (1702}
Finance (0504)
Human Resources (0515)
Industrial Engineering {0913)
Mathematical Programming {0704}
Mathematical Statistics (1702}
Operations Management (0506}
Operations Research (0607)
Organizational Behavior (0515}
Polymeric Materials {09086)
Production and inventory Control (0813)
Public Policy {2102)
Public Transportation {0908}
Ouality Control and Reliability {0913)
Technology Management {0599}
Traffic Engineering (0908}
Transportation Facility Design: Operation {0908}
Transportation Management and Economics (0908}
Transportation Pianning (0908}

SUMMER COURSES

Polytechnic offers a wide variety of full-credit summer
courses for full- and part-time, undergraduate and graduate
students during the summer months. The schedule of
summer courses may be obtained from the Office of the
Registrar.

Civil engineering undergraduate students attend surveying
camp for two weeks during the summer preceding their
sophomore year.

Students enrolled in the Advanced Course of the Army
Reserve Officers Training Corps attend an active Army
camp for six weeks during the summer preceding their
seniof year. The military science depariment also offers
during the summer Compression Programs to allow for
advanced placement within the Reserve Officers Training
Cormps.

COOPERATIVE EDUCATION PROGRAM

The Cooperative Education Program is an aliernative ic the
standard four-year educational program. It combines
college studies with practical working experience in
industry, government and public service. The five-year
Cooperative Education Program offers experience at a
professional level interspersed with a strong academic
curriculum. See section "Cooperative EQucation Program.”
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REGISTERED DEGREES OFFERED AT POLYTECHNIC

Polytechnic's programs lead to the Bachelor of Science, Master of Science, Engineer, and Doctor of Philosophy
degrees. For more infarmation on degree titles, descriptions and requirements, please see departmental
sectlions. .

Aerospace Engineering (0902) u

Aeronautics & Astronautics (0902) | |
Applied Mathematics {1703} L
Applied Mechanics (0921)

Applied Statistics (1702)

Bicengineering {0905}

Chemical Engineering {0906} | |
Chemical Physics {1802}

Chemistry {1505) ' n
Civil Engineering {0908} [ |
Computer Science {0701} ||
Dental Materials Science (1224) {(Joint with New York University}
Electrical Engineering (0909} L
Electrophysics {0919}

Environment - Behavior Studies (2201)

Environmental Engineering {0922}

Environmental Health Science {0922}

History of Science (2205)

Humanities {4903} |
Imaging Sciences and Engineering (49504}

Industrial and Applied Mathematics (1703}

Industrial Chemistry {0906}

Industrial Engineering {3913) o
industriat Engineering & Operations Research {0913} u
Infarmation Management {0702} ]
Information Systems Engineering {0990)

Journalism and Technical Writing (0602} L
Management {0506}

Manufacturing Engineering of Electronic Materals {0913}
Mathematics (1701) : u
Materials Science (0915}

Mechanical Engineering {0910} L
Metallurgical Engineering {0914} ]
Operations Management {0506)

Operations Research {0913) [ |
QOrganizational Behavior {0515)

Physics {1902} a
Polymer Science and Engineering {0306}

Specialized Journalism {0602}

Social Sciences {2201} u
System Engineering {0901}

Telecommunications Management {0599}

Transportation Engineering {0908} L
Transportation Management (0510} |

Transportatien Planning and Engineering (0908) u L

|
LI AL L B B B

“Registration Pending
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ADMISSIONS

UNDERGRADUATE

THE APPLICATION PROCESS

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

BROOKLYN
Admissions Office
Polytechnic University

FARMINGDALE
Admisstons Office
Polytechnic University

333 Jay Sireet Route 110
Brooklyn, NY 11201 Farmingdale, NY 11735
(718} 260-3100 (516} 755-4200

Undergraduate applicants shouid comglete the admissions
application form and forward it to the Admissions Office
with either a $30 non-refundable application fee or a fee
waiver request form. Upen submission of the application
form, applicants should request that their secondary school
or coliege forward official copies of transcripis to the
Polytechnic Admissions Office. Alt freshmen applicants and
all transfer applicants with less than two complete years of
college are required tc submit test scores of the Scholastic
Aptitude Test {3AT) and Achievement Tests {ACH}, or of
the American College Testing Program {ACT}.

Potytechnic's admission process operates on a rolling
basis: however, applicants are encouraged to apply early.
Preference will be given to applicants who submit all of their
decuments according to the following timetable:

Fuil-time undergraduate study:
October 1—for the spring semester
February 1—for the fall semester

Part-time undergraduate study:
December 1—for the spring semester
August 1—for the fall semester

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

The preceding timetable does not apply o international
applicants. Because of the exira time required to process
applications from abroad, consideration will not be given to
foreign applications received after December 1 for the
spring semester, nor after June 1 for the fall semester. All
official records, together with notarized translations, must
also be received by these dates. {See "'Admission as an
International Student.™)

if accepted for admission, the applicant shoutd submit an
enroiment deposit of $100 in order io reserve a place in the

entering class. This fee will be applied to tuition and fees for
the first semester. This deposit is not refundable after May

1 for the fall semester, nor after December 1 for the spring
semester.

Applicanis accepted for the falt semester may begqin their
studies in the summer session. Polytechnic offers two
summer sessions to help students who wish io accelerate
or supplement their studies.

THE EARLY DECISION PLAN

Applicants who have selected Polytechnic as their first
choice are encouraged to apply for early decision. The
application and suppeorting documents should be submit-
ted by November 1. Decisions will be annocunced on
December 1.

EARLY ADMISSION

On occasion, Polytechnic offers early admission to out-
standing high school juniors. Programs can be arranged so
that studenis simulianeously satisfy high school require-
ments while completing their freshmen year of college.
Candidates for this program must complete their 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.

CRITERIA FOR ADMISSION
ADMISSION AS A FRESHMAN

Examinations

Applicants for admisston as freshmen are required to take
the Scholastic Aptitude Test of the College Board. In
addition, applicanis for engineering and science should
take achievement tests in English composition, one
laboratory science {chemistry or biology}, and mathematics
level . Humanities and social science applicants shouid
take achievement tests in English composition and any
other two achievements, preferably in the humanities. The
American College Testing Program may be substituted for
the College Board examinations.

Secondary School Record

The course of studies at Polytechnic is academically
rigorous and intellectually challenging; therefore, admission
to Polytechnic is highly competitive. Candidaies for
admissicn will be judged prnmarily on their potentiai for
success.
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The preferred course of studies on the secondary school
level is:

English—4 years

Foreign Language—2 years

Science—3 years {physics and chemistry preferred)

wMathematics—3 years (elementary algebra, geometry,
intermediate algebra, trigonometry)

Social Studies—3 years

Electives—2 years {{echnical courses such as pre-caiculus,
calculus, advanced laboratory science, computer sci-
ence, ete., preferred)

This course of studies is only a directive, not an absociute
requirement; the primary concern of the members of the
Admissions Committee is to determine an applicant’s
potential for success at the university.

INTERVIEWS AND CAMPUS TOURS

Prospective students are strongly encouraged to visit the
campus of their choice. Arrangements can be made by
calling the admissions office at either campus. If arrange-
ments are made in advance, prospective students are
welcome to have an interview with a member of the
admissions staff during their visit to Polytechnic.

ADMISSION TO A MAJOR

Polytechnic students may be admitted to a specific major
program, or may be admitied as “undesignated majors.” All
students will have the opporiunity to review their choice of
major, or to initially dectare their major, at the end of their
first semester of study.

Curricula for the first semester of study do not vary
significantly among the available majors, and students may
select or change their designation without penatty before
beginning the second semester of work. Ali students must
declare a major before beginning their second semester,
untess they are in the HEOP program.

Students admitted as “undesignated majors”.

Typical programs for first-semester freshmen are given for
each program in the appropriate section of this catalog.
Students not wishing te declare a major upon admission will
take the following typical program:

j. CS 112 - Programming in PASCAL - 3 credits*
2. MA 101 - Calculus i - 4 credits**
3. CM 101 - General Chemistry ! - 2.5 credits***
CM 111 - General Chemistry Lab | - 0.5 credits™*
4, HU 101 - Writing and the Humanities | - 3 credits™*~
5. S8 104 - Contemporary World History - 3 credits****
6. PE 10x - Physical Educaticn - O credits*****
7. SL 10t - Freshman Seminar - O credits
8. CP 101 - Cooperative Education (optional) - 1

credifr

All incoming freshman with fewer than & credits are
required to take SL 101, Freshman Seminar. This important
seminar includes weekly presentations describing all major
programs available to Polytechnic students. I aiso includes
discussions and presentations on time management, study
and testing skills, available support services at Polytechnic,
and many other subiects of great importance to beginning
students. A short paper on the selection cof a major is
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required of all students in this course. No student will be
permitted to reqister {or the second semester without
successfully completing this course.

In the last week of this seminar, students wilt formally select
their major area of study. Students who have already
declared a major may confirm their choice or choose to
change. Students initially enroiled as undesignated majors
must make their choice of major at this time.

Students are, of course, free to change their major at any
time, given that their scholastic standing is acceptable to
the program into which they wish to enter. It shouid be
neted that such changes may involve some ioss of credit if
done later than the end of the first semester. Advisors will
waork with any student wishing 1o change majors to
minimize loss of credit and disruption to the student's
educational program.

In consultation with an advisor, the above program may be
modified. For example, students with advanced placement
in MA 101 may take MA 102. Studenis who are particularly
well qualified, and who have done well in the Polytechnic
Mathematics Placement Test may take PH 104, Intreducto-
ry Physics I, and delay CM 101/111, CS 112, 0rSS 104 to a
later semester.

Full-time students wishing o reduce their freshman Fail
course load may defer CM 101/111, CS 112, or CS 100.

NOTES:

* CS 112:  PASCAL is the required prograrmming
lfanguage for programs in Computer Science, industrial
Engineering, Electrical Engineering, information Manage-
ment, Mathematics, or Physics. Other engineering and
science programs require FORTRAN {CS 100). For students
sefecting a prograrn requiring FORTRAN after successfully
completing PASCAL, Polytechnic offers a concentrated
short course in FORTRAN between semesters at no cost fo
the student. As PASCAL is a more rigorous fanguage, a
student faking FORTRAN and selecting a program requir-
ing PASCAL would be required to take the full PASCAL
course. For this reason, students who enter as undesignat-
ed majors shoufd take PASCAL. Students pianning to major
in efectrical engineering must earn a C- or betterin CS 112
when first taken.

- MA 101: Enfering freshmen must take a Mathemat-
ics Placement Test in high-school aigebra, geometry, and
trigonometry, administered by the Cffice of Student Life,
uniess they have received advanced placement credit for
MA 101. Well-prepared studenis are placed in MA 101 (4
hrs/wk) and take MA 102 (4 hrs/wk] in the second semester.
Students requiring additional preparation are placed in MA
100 {7 hrs/wk), which includes coverage of pre-calculus,
and must take MA 110 (7 hrs/wk} in the second semester.
Students with superior mathematical abifity may repiace
MA 101 with MA 111, consuit the Department of Mathemat-
ics about your eligibifity and course availabifily. Students
planning to major in electrical engineering mustearna C- or
better in MA 101 or MA 100 when first taken.

™ CM 101/111 Chemistry courses count towards any
baccalaureate, either as a required course or a technical
elective.

e HU 101/885 104:  Prior to registration, alft incoming
freshmen must take the English Composition Placement
Test, administered by the Department of Humanities
through the Office of Student Life. Most students are



placed in HU 101. Students placed in HU 200 take HU 200
during their first semester, and replace HU 107 with any
HU/SS elective meeting programmatic requirements. Stu-
dents placed in HU fake HU 009 in their first semesier,
usually with either HU 119 or S5 189, they take HU 101 and
S5 104 the foflowing semester. Students placed in HU 008
take HU D08 and HU 120 in their first semester: they take
HU 103 {instead of HU 107} in their second semester, and
S8 10410 a tater semester. SS 104 may be deferred for
students faking a foreign language sequence. Foreign-
speaking students may not elect a sequence in their native
fanguage without obtaining the written permission of the
Department of Humanities prior to registration. Students
who have completed HU 101 or HU 103 have the option of
repiacing 5SS 104 and RU 200 with IS 140 and iS5 141,
Required composition courses shouid be completed atf the
earfiest opportunily. Students planning to major in electrical
engineering must earn C- or better in HU 101 (or HU 103}
and HU 200 {or IS 140} when first taken.

{For purposes of determining full-time status, each non-
credit remedial course is counted as if it were 3 credits.}

e+ PE 10x: Four semesters of physical education are
required of full-time students. Courses with the same
number may be repeated. Polytechnic team members may
get term-by-term credit for PE, on approval from the
Department of Physical Education. MS 101, 102, 201, or 202
are substitutes for any PE course on a 0-credit basis.

e CP 101:  Students interested in the Cooperative
Education option should register for this optional course
(required of co-op students). Consult the "Cooperative
Education’ section of the catalog for more information
about this program option.

FRESHMAN ADMISSION WITH ADVANCED
STANDING

Freshmen may receive advanced standing with college
credit at Polytechnic by scoring exceptionally well on the
Advanced Placement Examinations given by the Coliege
Board. Similar congideration will be given to those with
exceptionally good scores on the Higher Level of the
international Baccalaureate Exam.

Specific requirements for administering college credit, for
both the Advanced Placement and the International
Baccalaureate Exam, vary from department to department.

COLLEGE PREVIEW

Through Polytechnic's College Preview Program, students
may gain college credit during their senior year of high
school. Courses are offered to College Preview students at
reduced tuition.

ADMISSION UNDER THE HIGHER
EDUCATION OPPORTUNITY PROGRAM

The Higher Education Opportunity Program {HEOP) pro-
vides educational opportunity to economicaily and educa-
tionally disadvaniagéed students of New York. Economic
eligibility is based on federal economic guidelines which
consider family size, family members who are students and
family income.

tncoming freshmen in HEQP are required to take six weeks
of remedial work before entering, to make up prerequisites
and courses in which weakness is shown.

Transfer students may enter HEOP; however, only students
coming from similar programs approved by the HEOP
central office are eligible 1o transfer intc the HEOP Program.
HEOP is available at the Brooklyn campus only. For further
information, contact the director of HEQP at the Brooklyn
campus at {718} 260-3370.

Admission as an International Student

Foreign students must meet three basic criteria for entry
into Polytechnic and receipt of a valid [-20:

1. The Test of English as a Foreign Language (TOEFL) is
required of ali students whose native language is not
English.

2. The Polytechnic Certificate of Finance (Affidavit of
support) must be duly signed and accompanied by a
bank statement.

3. Academic credentials (grades, certificates, degrees)
must be assessed as suifable for entry to the appropri-
ate University program.

Students holding F-1 or J-1 visas must enroli as fuli-time
students. Foreign students transferring from other U.S.
institutions must notify Polytechnic’s International Admis-
sions and Foreign Student Adviser as soon as possible
prior to their transfer.

If transfer credit is desired, candidates must include
catalog or syllabus descriptions of courses completed. 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 college and high scheo! grades, and Scheolastic
Aptitute Test 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 ic
determine which credits are transferable. Students are
required to submit their college catalog describing courses
under consideration.

Transfer credits wili only be evaluated prior to the end of
the first semester the transfer student is enrolled at the
University. Core courses are evaluated by the Admissions
Office. Upper level courses are evaluated by individual
major academic departments.

Transfer students must submit official transcripts accepted
under the Undergraduate Waiver of Admissions Credentials
Plan within 30 days of their first registration, or further
registration will be blocked.

Transfer credit is awarded on the basis of current standards

and curricuium. Theretfore, it is possible that credits which
Polytechnic had previously awarded for courses taken at
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other universities may no longer be granted at this time. All
transfer credit evaluations are conditional. Transfer credit
wiil not be considered for any course with iess than a “C"
grade, Any student who completes a course in residence at

olytechnic for which transfer credit has already been
granted will autcmatically forfeit the transfer credit for that
course,

In certain instances, course requirements may be waived
for students who demonstrate sufficient knowledge of a
specific course content through either the oral or writien
examinations given by various departments. When course
requirements are waived, the student will not receive credit
for the course, but must substitute a more advanced
course to satisfy the degree requirement.

The grades for transfer courses are not included in the
computation of the Polytechnic grade point average. New
transfer students may be admitted on a part-time or full-
time basis and may be required to take some entrance
examinations.

The minimum residence requirement for transfer students
who wish to qualify for a bachelor’s degree is thirty-four
semester hours in approved upper class subjects taken at
Polytechnic.

ADMISSION AS A PART-TIME STUDENT

Students seeking a bachelor’s degree may enroll on a part-
time basis {11 credits or less) at the Brockliyn or
Farmingdale campus taking day or evening courses. Please
see sections on individual disciplines to determine whether
part-time evening siudies are available.

Regulations concerning subject requirements and admis-
stons procedures are given In the section *Admissicn as a

Freshman.” However, part-time undergraduate applicants
are not normally required o take the entrance
examinations.

Following notification of acceptance, students should
contact the adviser of the major department. In some
cases, this may be accomplished during registration.

SPECIAL AND VISITING STUDENTS

Undergraduate students may also register for a maximum
of two courses per semester on a non-degree basis,
Application for admission under this special status may
nermally be obtained during registration. A non-degree
program may satisfy the requirements of:

« Applicants for graduate admission seeking courses to
satisfy undergraduate or prerequisite deficiencies

« Students seeking specific courses

« Students seeking specialized proficiency in a major area
of knowledge

+ Students from other colieges wishing to transfer credit
back 1o their college

Courses taken on a non-degree basis are not automatically
applicable to a degree program. Some courses, however,
may be transferred to a degree program with the approval
of a departmental adviser.

READMISSION

Polytechnic students who have not been in attendance for
one year or more are required to apply for readmission.
Students applying for readmission will be expected to state
their reasons for leaving the University, and are expected to
explain why they desire to return.

GRADUATE

To be eligible for admission as a graduate student, an
applicant must hold a bachelor’s degree from an institution
acceplable to Polytechnic. Attention will be given to listings
by the Accreditation Board for Engineering and Technology
(ABET), the American Chemicat Society and the various
regional accrediting associations. An applicant applying to
a graduate program in an area of study different from the
undergraduate field in which a bacheior’s degree or ifs
international equivalent was earned must anticipate the
possibility of additional courses for which graduate credit
may not be given. {See ""Conditional Status.™)

The previous program of studies must be acceptabie, in
quality and guantity, to Polytechnic. Reprints of published
articles, copies of scientific patents, photostats of profes-
sional reports and other evidences of superior attainment
and aptitude for graduate study and research are
welcomed.

Graduate admission information can be obtained from the

Ottice of Graduate Admissions, 333 Jay Street, Brooklyn,
New York 11201, {718} 260-3200.

ADMISSIONS PROCEDURES

in addition to the application form and fee, an applicant
must have transcripts of any previous undergraduate {and
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graduate) records sent directly to the Office of Graduate
Admissions. An application should be supported by letters
of recommendation from persons qualified to comment on
the applicant’s aptitude for graduate study and research.
Action on an application will be taken as socn as possible
after all supporting documents have been received.

EXAMINATIONS

The Graduate Record Examination (GRE) or Graduate
Management Admission Test (GMAT) is required for
admission to some graduate programs. Consult the
departmental section of this catalog for specific requize-
ments about the degree program to which you are

applying.

information about GRE and GMAT may be obtained from
the Educational Testing Service, 20 Nassau Sireet,
Princeton, New Jersey 08541.

INTERNATIONAL APPLICANTS

Aninternational applicant must have a complete file by May
1 {fali term), October 15 (spring term) or March 1 {summer
term) to be reviewed for the term requested. An incomplete
file will deiay review and perhaps entrance by at least one
term.



The Test of English as a Foreign Language (TOEFL)
administered by the Educaticnal Testing Service, is
required from all foreign applicants who have earned a
bachelor's degree fram an instifution in a non-English-
speaking country. The Test of Spoken English is required of
all teaching feflowship applicants from non-English speak-
ing countries.

Certification of ability to meet financial obligations is also
required.

STATUS

Within the full-time and part-time classifications of graduate
students are four status groups: regular, conditional,
provisional, and special. A change in status from condition-
ai to reguiar should be applied for when the conditions of
admission are satisfied. A special or provisional student
must file an application for graduate admission with the
Office of Graduate Admissions.

Regular Status

A graduate degree applicant who is adequately prepared to
beqin the program applied for is assigned reguifar status
upon the recommendation of the major department.

Conditional Status

A graduate degree applicant who is required to demon-
strate additional ability to pursue the program applied for is
assigned conditional staius. Conditions may include intro-
ductory level or undergraduate courses, or attainment of a
specified grade point average.

Provisional Status
A graduate degree applicant whose admissions file is

tacking documents necessary for academic evaluation may
be permitted to register for one semester with provisional

L)

status. The applicant must provide all required admission
documents to the Qffice of Graduate Admissions before the
sixth week of the semester. If the applicant is not accepted
for admissicn, the semester can be completed or a
withdrawal with full refund may be requested. Subsequent
registration will not be permitied.

Special Status

An individual requesting permission to register for one or
two courses in a specific semester is assigned special
status. A formal application for admission may or may not
have been filed with the Office of Graduate Admissions.
Inciuded in this status are individuals who want to take
courses for professional advancement or personal develop-
ment 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 ope
semester and no more than nine units or three courses may
be transferred to a Polytechnic degree program. A special
student application must be filed each semester the
individual remains in this status. Permission to take courses
as a special student does not imply admission o a degree
program. Special {graduate) students, whether or not they
have or will apply for admission to a degree program, must
hold a bachelor's degree from an institution acceptabie to
Polytechnic.

EARLY GRADUATE ADMISSION

A Polytechnic undergraduate student within 18 credits of
completing the B.S. degree and otherwise meeting all
criteria for graduate admission may apply for admission to
graduate study in a given department. If accepted, the
student will be pursuing twe degrees simuftaneously,
taking 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 not included in the nine credit transfer
limit for a master’s degree program.
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FINANCIAL AID

UNDERGRADUATE

Polytechnic University administers a broad range of
scholarship and financial aid pregrams designed to assist
studentis in pursuing their educational goals. To meet the
total cost of education, the student may draw upon
available sources inciuding student income, family income,
and Polytechnic University, and independent and govern-
ment funds.

All financial aid is limited to the needs of the students as
determined by the College Scholarship Service. Students
receiving financial assistance from Polytechnic University
must notify the Director of Finangcial Aid of all scholarships,
joans, 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:

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

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

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

About B5% of Polytechnic's undergraduate siudents
receive aid in combinations of scholarships, grants, campus
jobs, Perkins Loans (NDSL), and Guaranteed Student
Loans.

To Apply

incoming freshmen should fite the complete Financial Aid
Form {FAF) with the College Schoiarship Service, Princeton,
New Jersey, during the month of February. (Later applica-
tions will be considered on a rolling basis as funds are
availabie.)

Transfer students should file the FAF by May 1, or as soon
as possible thereafier, and request a financial aid transcript
from the transferring institution to be sent te the Financial
Aid Office at Polytechnic University by June 1.

To Renew

Students should obtain Financial Aid Packeis from the
Office of Financial Aid between March 15 and April 15.

Students should file the Polytechnic Financial Aid Applica-
tion and Verification Supplement with the Office of Financial
Aid by April 15. A copy of the parents’ 1040, 1040A, EZ,
and/or the student’s 1040, 1040A, or EZ tax forms along
with other requested material must accompany this
application. Late or incomplete application material will
result in a reduction or forfeiture of institutionally adminis-
tered financial aid.
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I. FEDERAL CAMPUS-BASED PROGRAMS

To be eligible for one of the federal campus-based
programs, applicants must show need, be enrolled at least
half-time (the equivalent of at least 6 credit hours), and be
either US citizens or eligible non-citizens.

To apply for one of these programs, students must have
been accepted to Polytechnic and have filed the FAF with
the College Scholarship Service. Awards are determined by
Polytechnic's Financial Aid Offices.

To continue to receive an award, a student must make
satisfactory academic progress, provide the Financial Aid
Otfice with all requested documentaion, and report any
financial changes in their economic situations.

Supplemental Education Opportunity Grant
(SEOG)

The SEQG is awarded fo undergraduates with excepticnal
financial need, and need not be paid back. At Polytechnic,
qualified applicants receive between 300 and $500 per
year. Usually, the award wili continue to be offered for four
years, or up to five years for certain course programs.

Perkins Loans (formerly National Defense
Student Loans, NDSL)

The Perkins Loan is a low interest {5%) loan. The loans, for
both undergraduate and graduate study, are made
available through the Office of Financial Aid. Perkins loans
are usually awarded as part of a financial aid package, and
at Polytechnic, are usually in the amount of between $1000
and $1500 per academic year. Perkins loans are limited to
$4500 for the first two years of coliege study. Total
undergraduate Perkins loans may not exceed $9000. Under
the Perkins Loan, the maximum amount studenis may
borrow is $18,000 for all coliege-related expenses, for all
their years of undergraduate, graduate and professional
study. Upon approval of the loan, the student signs an
“Atfidawit of Educational Purpose™ and a promissory note.

The repayment period and the interest for the Perkins
Loans do not begin untit six months after the students
complete their studies. In an exit interview, the student
agrees to repayment — monthly, bi-mdhthly or quarterly.
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.

Coliege Work-Study Programs

The (CWS) Program provides part-time jobs for undergradu-
ate and graduate students in need of financial aid. Earnings
from these jobs heip students meet college-related
expenses. Awards are granted by the Financial Aid Office.



After eligibility is determined, work arrangements are made
through the Personne! Office.

At Polytechnic, most eligible students are offered an award
of $1000. Jobs are arranged on- or off-campus with public
or private non-profit agencies. Most assignments average
15 hours per week, and the work schedule is adjusted {o
the needs of the student and the employer. The starting
rate of pay is usually $4.00 per hour, but varies depending
on the position. Students are paid bi-weekly.

il. FEDERAL AND STATE SPONSORED
PROGRAMS

Federally Sponsored
PELL Grants

The PELL Grant is an entitlement program. Awards are
determined by the US Department of Education according
to an “eligibility index'” and by the level of appropriations
available. Granis are for study leading to a first bachelor’s
degree and are usually the first component of all financial
aid packages. Currently, awards may not exceed 60% of
the cost of education, or $2100, whichever is less.

To be eligible, students must be US citizens or permanent
residents, be making satisfactory progress academically,
be enrolled at least half-time (the equivalent of six semester
hours}, and meet PELL Grant income requirements.

if students received a PELL Grant for the first time in 1987-
88, or if they receive one in 1988-89 year, the PELL Grant
eligibitity will usually be limited to five full years of study.

Students apply for the PELL Grant by checking the
appropriate box on the FAF. Students applying for financial
aid at Polytechnic (including the Guaranteed Student Loan}
must also apply for a PELL Grant. Students must file an
application by May 1, 1988, for the 88-89 academic year.

State Sponsored
Tuition Assistance Program (TAP)

The Tuition Assistance Program (TAP) aitempts fo minimize
the difference in cost normally found between New York's
Public and independent colleges so that students are able
to make their choice based on program characteristics
alone and not the difference in cost. There is no
competition for TAP support.

The amount of the TAP award depends on the leve! of
study, tuition charge and net taxable income. (This income
is adjusted to reflect other family members enrolled full-time
in post-secondary study.) TAP awards range from $350 to
$2850 per year for undergraduate students.

To be eligible for a TAP award, students must (1) be New
York residents and US citizens or permanent residents, (2)
be enrolled full-time at an approved New York State post-
secondary institution, {3) be charged tuition {exclusive of
fees) ot $350 per year or more, {(4) meet income
requirements established by New York State, and (5} file by
the required deadline, May 1, 1888, for the 1988-89
academic year.

To apply for the TAP award, students should check the
appropriate box on the FAF, or students may obtain an
application from their high school guidance counselor,

Polytechnic Financial Aid Office, or the New York State
Higher Education Services Corporaticn, 99 Washington
Avenue, Albany, New York 12255,

To continue o receive TAP benefits, students must
demonstrate satisfactory academic progress. Standards of
satisfactory progress are listed in the Academic Policies
section of this catalog and are available in the Financial Aid
Office. Students may apply for a one-time waiver of
academic progress requirements; however, waivers are
granted only under extraordinary circumstances. Additional
information is avaitable from the Financial Aid Office.

Aid for Part-Time Study (APTS)

The APTS program is intended to provide State Grants to
less than full-time students.

To be considered for an award, students must (1) be
working toward an undergraduate degree as part-time
students, {2} have earned at least six credits or the
equivalent, {3) be in good academic standing, (4) be
residents of New York State, {5} be either US citizens,
permanent resident aliens, or refugees, {6} not have used
up TAP or other New York State student financial aid
eligibility for full-time study, (7} apply for a federai PELL
Grant, and {8} have, if dependent, a family net taxable
income below $22,000, or if independent and not eligible to
be a tax dependent, a single student’s {or if married
combined) net taxable income not in excess of $15,000.

The program provides up to $2000 annually but may not
exceed tuition.

To apply for APTS, student should obtain an application
from the Financial Aid Office, complete it, and return it as
soon as possible ta the Financial Aid Office. Students must
apply annually. Applications should be fited no later than
the second week of classes for the following semester.

Vietnam Veterans Tuition Awards
Supplement (VVTA)

The Vietnam Veterans Tuition Award is an entitlement
program. Applicants must {1) be residents of New York
State since April 20, 1884, or at the time of enfry into
service and resumption of residency by September 1, 1988;
{2} have served in the U.S. Armed Forces in indochina
between January 1, 1963 and May 1, 1975; (3) be honorably
or medically discharged from the U.S. Armed Forces; (4} be
entolled 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 greater than tuition. The TAP
award will be reduced accordingly. Awards are availabte for
up tc B semesters {4 years}, or 10 semesters (5 years} of
undergraduate study, if programs specifically require 5
years for full-time study and doubie the amount of time for
part-time study.

To apply, students should obtain applications and other

materials available at the Financial Aid Office, any Veterans
Office, or by writing o the New York State Higher
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Education Services Corparation, VVTA, Albany, NY 12255,
Applicaticns for the Vietnam Veterans Tuition Award
Supplement must be made by May 1, 1989 by pari-time
students. Full-time students must apply by submitting both
Vietnam Veterans Tuition Supplements and the Student
Payment Applications {TAP Application) by hMay 1, 1989.

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

New York Regents Scholarship

Eligible recipients are determined by the New York State
Education Department. Regents Scholarship winners must
request payment each year by filing a TAP application.
Awards are $250 per year.

lll. POLYTECHNIC UNIVERSITY
SCHOLARSHIPS AND GRANTS

Polytechnic Scholarships

Polytechnic has a history of scholastic recognition to
numerous applicants with outstanding academic creden-
tials. Such awards are based on need, academic achieve-
ment and recommendation.

Polytechnic Scholarships are awarded to freshmen and
transfer applicants with strong academic backgrounds with
fuil-time schedules {12 credit hours). Awards are deter-
mined through demonstrated financial need and merit.
Studentis apply directly te the Financial Aid Office using the
FAF. Awards range up to $5000. Continuance of the awards
demands maintenance of a 2.5 cumulative grade point
average and apptication to the PELL and TAP programs.

Polytechnic Special Scholarships

These are awarded to freshmen and transfer applicants

with strong academic backgrounds regardless of need.

Continuance of the scholarships is based cn maintaining a

3.0 cumulative grade point average and application to the

ggLL and TAP programs. Awards range between $1000 —
500.

Board of Trustee Scholarships

These scholarships are awarded to academically superior
freshmen. Applications are made directiy to the Admissions
Office. Amounts of the schoiarships are equal to tuition,
less any cutside aid for which students are eligible.
Continuance of the scholarships 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 and transfer students
majoring in Engineering or Computer Science. Applications
are made directly to the Admissions Office. The amounts of
the scholarships are equal to tuition less any outside aid for
which the students are eligible. Continuance of the award is
based on maintaining a 3.0 cumulative grade point average
and appiication to the PELL and TAP programs. {This award
is intended for undergraduate study alone.}

22

Division of Arts and Sciences Scholarships

These are awarded to superior freshmen and transfer
applicants majoring in Chemistry, Humanities, Mathemat-
ics, Physics or Soctal Sciences. Application is made directly
to the Admissions Office. The amounts of the scholarships
are equal to half-tuition. Maintenance of the awards is
based upon recommendations by Depariment Heads and
application to the PELL and TAP programs.

Metallurgy and Materials Science
Scholarships

These are awarded tc academically superior freshmen and
transfer applicants majering in Metallurgy. Applications are
made directly to the Admissions Office. The scholarship
award is up to $1000. Maintenance is dependent upon high
academic performance.

Outstanding Achievement Scholarships

Awarded to full-time, continuing students {sephomore,
junior and senior) with a cumulative grade point average of
3.5 or higher. Applications are made directly o the Financial
Aid Office. Minimum awards are $500. Maintenance is
dependent upon a 3.5 cumulative grade point average.

Polytechnic Grants

These are available {o needy students en a limited basis.
Students should apply directly te the Financial Aid Office.

National Action Council for Minorities in
Engineering (NACME) Grants

These are awarded to minority {Black, Hispanic, American
Indian} students with strong academic backgrounds who
demenstirate financial need. Awards are determined by the
Financial Aid Office after students begin classes and range
up to $2,500. Maintenance is based upon a 2.5 cumulative
grade point average.

Minority Scholars Program

Pelytechnic Cooperative Education Minority Scholarships
are awarded to superior minority students who participate
in the Co-op Program. Newly admitied undergraduate
students and students who are enrolled in or have
completed at least cne co-op course are eligible. Applica-
tion 1s made directly to the Cooperative Education Office.
The amount of the scholarships are equal to tuition less any
cutside aid for which the students are eligible. Continuation
of the award is based on maintaining a 2.5 g.p.a. and
centinuing participation in the co-op program.

Polytechnic National Society of
Professional Engineers Scholarships
(NSPE)

The scholarships are awarded to academically superior
freshmen majoring in Engineering. Awards are determined
by NSPE and range up to $1,500. Maintenance is based on
high academic performance.



Polytechnic Matching Mayor’s Committee
Scholarships

These are awarded to recipients of a Mayor's Scholarship.
Scholarship amounts range between $100 and $650. The
application deadline for Mayor's Scholarships is October 1.
Applications are available at high schools or the Financial
Aid Office.

Polytechnic Matéhing Regents Scholarship

Polytechnic will match the $250 Regents Scholarship for all
eligible students.

Many of our Polytechnic Scholarships come to us through
the generosity of sponsers. Students will be notified if their
particular scholarship is corporate or individually donated.
Students should thank them for their support.

A list of most of our current scholarship donors follows.

The Sidney G Albert Scholarship

The Alumni Scholarship

The ARCS Foundation Scholarstup

The L.F. Case Foundation Scholarship

The J.B. Chittenden Scholarship

The Arthur Clapp Schalarship

The Samuel & Grace B. Cohen Scholarship

The CeWitt Scholarship

Thie Dow Chermcal Cornpany Foundalion
Scholarship

The Aaron and Simcha Dubitsky Scholarship

The W.E. Duryea Scholarship

The A.S. Bwight Scholarship

The Evinrude Foundation

The |L.W. Fay Scholarship

The Polytechnic Fellows Scholarship

The J. Robert Fisher Scholarship

Kay & John Giba Scholarships (Urited
Technologies)

The Rictue Goldish Athlatic Scholarship

The Alex Gruenwald Scholarship

Incorporated

The Jabara Scholarship

The Jacob Kaplan Scholarship
The Ada H. Kent Scholarstup
The Eugene R. Kulka Scholarship
The John F. Kunc Scholarship
The Litton Industries Scholarship Award
The Lyons Scholarship

The Maggto Scholarship

The P R. Mallory Memonal Scholarstup

The Raymond Mauro Scholarships

The Steven J. Meoli Memorial Schofarship
Tha NSC-Essie Mitchell Schalarship

The Colonel Frank Mott Scholarships

The New York Society of Codings Technology
The Wilham Nichols Scholarship

The Nippon Electric Scholarships

The Nordheimer Scholarship

UNDERGRADUATE GRANTS AND SCHOLARSHIPS

The Alfred Helwig Scholarstup
Hughes Communtcations Satellite Services,

The Perkin-Elmer Corporation Scholarship

The Raytheon Company Scholarship

The Dr. Jubart R. Reasenberg Memoria!l
Schotarshi

The Julian Rogoff Schalarship

The Myron Resenthal Scholarship

The Samuel Ruben Schalarships

The Schlumberger Foundation Collegiate

The Schmidt Memarial Scholarship

The ¥ C. Silleck Scholarship

The Frank A. & Emile E. Stamer Schaolarships

William Siolze Scholarship Fund

The Teagle Foundation Scholarship

The Al Thompson Schaolarship

Michael Tuch Foundation, Incorporated
Scholarship

The Ernst & Sonya Weber Grants

The Warren & Maryann Winsche Memaorial
Scholarship

IV. OTHER OPPORTUNITIES
ROTC Scholarships

Army ROTC offers four-, three-, and two-year scholarships.
The four-year scholarships are awarded on a worldwide
competitive basis o American citizens entering college as
freshmen. The three- and two-year scholarships are
awarded competitively to students enrolled in college and
aligned with an ROTC program. Students who attend basic
camp of the itwo-year program may also compete for two-
year scholarships. The scholarships pay for tuition, texi-
books and lab fees, plus a living allowance of up io $1000
for each year the scholarship is in effect.

Air Force ROTC scholarships are available o qualified
applicants in both 2- and 4-year programs. Scholarships are
based on merit and pay for tuition, books, laboratory and
incidental fees, plus a $100 menthly nontaxable allowance.

Veterans Administration (VA) Educational
Benefits

All veterans enrolled at Polytechnic should notify the
Veteran Affairs clerk in the Office of the Registrar of the
credits to be earned each semester. Any questions
concerning veterans benefits or paperwork should be
directed to the Veteran Affairs clerk either in person or by
telephone.

Veterans who served over 180 days between January 31,
1955 and January 1, 1977 and {1} continue on active duty,

{2} were honorably discharQed at the end of their tour of
duty, or {3} qualify because of service-connected disabili-
ties, are eligible for benefits. Veterans are entitled to
benefits for full-time study at an approved post-secondary
institution, for one-and-one-half months for each month of
active service {up to 45 months}. Eligibie veterans who
served 18 continuous months are entitled to benefits for 45
manths of full-time study. In each case, the equivalent in
pari-time study may be authorized. Eligibility extends for
ten years after release from service, but not after December
31, 1988, Children, spouses and survivors of veterans
whose deaths or permanent foial 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 applications available at
all VA offices, active duty stations and American embassies
as well as ihe Office of the Registrar. Completed forms
should be submitted to the nearest VA office.

Current monthly benefit rates are available through VA
offices. Veterans may borrow up to $2 500 for an acadernic
year of fuli-tme study through a special loan program for
veterans.

Students receiving VA educational benefits must report
interrupted attendance or termination of study. Details of
Polytechnic's requirements are given to all applicants.
Eligible students must apply for certification each semester
at the QOffice of the Registrar.
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Hi%her Education Opportunity Program .
(HEOP)

HEQP is a New York State, and Pelytechnic speonsored
program for entering freshmen who meet special academic
and economic critera. All inquiries are handled directly
through the HEOP Office. Consult the Admissions section
of this catalog for more infermation.

Cooperation Education Program (CO-OP)

Co-op is an alternative means of financing education
combining outside employment and school attendance. All
inquiries are handied through the Cooperative Education
Office.

Grant Aid To Non-New York State
Residents

State aid programs frequently require that awarded funds
be used within the state. However, some states sometimes
allow funds to be used out of state. Contact the following
agencies for more information if you are a resident of
Pennsylvania, Rhode Island, Vermont or Washington, D.C.

Pennsylvania Higher Educa- Vermont Student Assistance
tion Assistance Agency Corpaoraticn

Fducation Building 156 College Street

Rarrisburg, PA 17126 Burlington, VT 05401

Ottice of Schalarships
Rhode Island Depariment Program
of Education Educaticnal Assistance
199 Promenade Street Office
Providence, Ri 02908 1329 E. Street NW
Roome 1050
Washington, DC 20004

V. LOAN PROGRAMS
Perkins Loan

Washington, DC, Grant

Refer to section describing Federal campus-based
programs.

Guaranteed Student Loan Program

The Guaranteed Student Loan Program gives students the
opportunity to borrow money from a local lending institution
to help them meet the costs of coliege or vocational school
training. Students may borrow this money at a iow interest
rate and will not have to begin repayment of their foans as
fong as they meet the program’s academic requirements or
untif six months after they graduate or withdraw from
school.

To be eligible for a GSL, students must {1) be American
citizens or eligible non-citizens, {2} be enrolled at least half-
time and matriculated, (3} be making satisfactory progress
and {4} demonstrate financial need. The 88-89 FAF must be
filed to determine financial need and appiication for a PELL
Grant.

Effective January 1, 1987 annual {oan limits were raised to

$2,625 for undergraduate freshmen and sophomores,
$4,000 for upper levet undergraduates and $7,500 for
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graduate students. Cumulative limits increase to $17,250
for undergraduates and $54,750 for undergraduate and
graduate work. The interest rate charged on the loans for
new horrowers will remain at 8 percent through the fourth
year of repayment and will increase to 10 percent beginning
in the fifth year of repayment. The effective date for interest
rates for new borrowers is July 1, 1988,

Students with more than $5,000 in loans {GSL, Perkins,
Supplemental Student Loan) can consolidate their loans
into one repayment package with a 9 percent interest rate,
or a weighted average of the rates on the loans
consolidated. Repayment is extended up to 25 years
depending on the aggreqate amount borrowed. Lenders
can offer a graduated or income-sensitive repayment
option.

Te apply, obtain GSL applications from participating
lending institutions {banks, credit unions, etc.}. In addition
all students, (undergraduate and graduate} must have on
file the Financial Aid Form (FAF}, the Polytechnic Financial
Aid Application and Verification Supplement, and all
necessary income documentation. Eligible applicants wil}
be certified and forwarded to the lender indicated and
guarantee agency. To ensure that credit for approved

SL's will be given in lieu of payment at registration, GSL
applicaticns shouid be submitted to the Office of Financial
Aid no less than eight (8) weeks prior to registration.

After graduating, withdrawing from school, or dropping te
fess than half-time study, the student borrower must see his
or her lender and make formal arrangements far repayment
of the loan. The borrower must actually begin repayment of
the loan in the sixth month after graduating or withdrawal
from school. Immedtiate repayment of a toan is required if
the borrower does not enroll in shcool.

A student will be required to repay the total amaount
borrowed and ali interest on the declining balance in
accordance with the following regulations.

1. The minimum monthly installment wilt 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 10 years.

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

4. The maximum pericd of a loan, from the date of the
original note, may not exceed 15 years on ali loans
guaranteed after November 3, 1965, except in cases of
authorized deferment (not to exceed three years} while
student is a member of the Armed Forces or a volunteer
under Title VIl 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
borrowed. A student borrower may be permitted to make
payments of less than $50 per month under unusual and
extenuating circumsiances. Request for such forebearance
must be made to the lender.

Supplemental Loans for Students

Al students, except dependent undergraduates, are
eligible for the Supplemental Loan program. Annual limits
are increased to $4,000 and aggregate limits to $20,000,
starting with the enactment of the bifi.



These locans can be used to cover the expected family
contribution required in determining need in other financial
aid programs. Supplemental loans in combination with
other financial assistance cannot exceed the cost of
education.

A variable interest rate is established for both of these
programs. Interest will be the one-year Treasury Bill rate,
plus 3.75 percent, with a maximum of 12 percent. The new
rates apply to periods of enrcilment beginning on or after
July 1, 1987

To apply, obtain SLS applications from participating lending
institutions (banks, credit unions, etc.} Although neither the
FAF nor income documentation is required for processing
the SLS, it is necessary for a student to submit the
Polytechnic Financial Aid Application and Verification
Suppiement. Completed applications should be submitted
to the Financial Aid Office no less than eight weeks prior to
registration for any given academic period. Certified
applications are forwarded to the student's lender and
guarantee agency.

Suppiemental Loans for Parents

Parents may borrow up to $4,000 per year for each
financially dependent student. The total maximum aggre-
gate for each child is $20,000. The amecunt borrowed in any
year cannot exceed educational costs taking into account
all other financial aid received. Repayment begins within 60
days from the date you receive the loan. The maximum
repayment pericd is 10 years.

Supplemental Higher Education Loan
Financing Program {SHELF)

New York State sponsored, SHELF is a Polytechnic
administered program that does not require New York State
residency. This program is available to undergraduate,
graduate and professional students attending Polytechnic
at least half-time. A credit evaluation is necessary, and the
loan generally will be based on the credit of the parents or
co-signer. Many students from families unable to qualify for
other financial aid programs may be able to participate in
SHELF,

Polytechnic University-Sponsored Loan

Polytechnic sponsored loans are available to both incoming
and continuing students based on financial need and the
availability of funds. Students are considered for Poly Loans
when they apply for Financiat Aid using the Financial Aid
Form (FAF). Students are generally awarded between
$1000 - $2000 per academic year. The cusrent interest rate
is 7%. Repayment begins after graduation or when the
student withdraws from scheol.

Eligibility is primarily based on need; special circumstances
can influence determination. Students must be U.S. citizens
or permanent residents to apply and must be matricuiated
and enrolied at least hali-time (6 credit hours}.

VI. OTHER RESOURCES (MEETING THE
FAMILY CONTRIBUTION)

Financial need is the difference between Cost of Education
and Family Resources. There are programs at Polytechnic

available for families to apply toward meeting family cost
irrespective of income and financial need.

The Office of Financial Aid has summarized details of
several plans currently employed by families to help meet
college costs. Students should inguire in the Financial Aid
Office for information concerning these programs, the
companies that sponsor these programs, and the necessa-
ry application procedures.

Ten/Twelve-Month Payment Plans

University or external payment plans allow students and
their families to finance fixed educational expenses over a
10/12-month period with no interest or finance charges.
Participating families, make their first payment by May or
Ju?e preceding the academic year in which it will be
utilized.

Deferred Tuition Payment Plans

A deferred tuition plan may be used by students to defer as
much as one-half of their tuition per semester or as little as
the cost equivalent of one three-credit course. Students
may select to defer by the semester or for an entire school
year. If they choose the semester deferment opticen,
payments begin no later than October 1st {or the Fall term
and February 1st for the Spring term. Total payments must
be received by January 1st for Fall deferments and May 1st
for Spring deferments. Applications must be filed one
month in advance. An application fee and interest charge
are attached to the program.

Extended Repayment Plans

An extended repayment plan enables students to pay for
four or five years of college expenses over 10 years. Interest
is charged only to the actual amount paid to the college
and not yet repaid. Percentage rates are variable. Approval
is generally based on a credit evaluation.

Home Equity Loan/Home Equity Line of
Credit

Many parents are pleasanily surprised to discover the
resource vaile 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 thig
option are encouraged to contact a locat iender.

VIl. OTHER OPPORTUNITIES

There are some scholarship pregrams, usually directed by
local and civic crganizations, which are not based on need.
High scheol guidance offices are the best source of
information. Also, parents' places of empioyment some-
times sponsor programs for employees’ chiidren. These
employer benefits are often full- or half-time tuition and
sometimes merit/need based.

VIIL IMPORTANT FINANCIAL AID POLICIES

» To be eligible to receive financial aid, siudents musi be
enrolled at least half-time. All Polytechnic Scholarships,
TAP granis, angd Regents Scholarships, however, require
students to be full-time to qualify.
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Financial Aid applicants {including GSL applicants} are
expected to apply for a Pell Grant and, in the case of
New York residents, for the Tuition Assistance Program.

Qut of State applicants must apply to their own state
grant and scholarship programs.

Although at Polytechnic the Admissions and Financial
Aid Offices are associated, admissions decisions are not
affected by financial aid decisions. Admissions officers
have no access to financial aid records. Academic
evaluations of a student's qualifications are made
without the knowledge of the applicant’s financial need.

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

Financia! aid is renewable annualily, based on students
reapplying, continuing to demonstrate financial need
where applicable, and fulfilling other requirements
stipulated by the awards. To renew most Polytiechnic
Scholarships, students must maintain a 2.5 cumulative
grade point average. To renew a Board of Trustee

cholarship, students must maintain a 3.0 cumulative
grade point average.

Standards of achievement for scholarship mainienance
are established annually. Students are reviewed after 2
consecutive semesters. Students who fall below the
established criteria wili be given one semester of grace
to restore their GPA. If they are not successful the
scholarship will be revoked. It will be reinstated when the
student is successful. Scholarships cannot be received
retroactively.

Since Financial Aid and Scholarship Funds administered
by Pclytechnic 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 tater
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 o release funds to assist new applicants.
Funds from financial aid programs not administered by
Polytechnic, such as the PELL Grants, TAP, and the
Guaranteed Student Lean Program, are available to
eligible students whether or not students have already
received funds from these programs.

Grants of Title IV Aid {Pell, Supplemental Educational
Opportunity Grant, College Work Study, Perkins Loan

and Guaranteed Student Loan} are contingent upen
provision of the following documents: 1} 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 1040 or
1040A/EZ, if requested; 4} signed affidavits acknowledg-
ing Selective Service Registration; 5} proof of permanent
residency status, and 6) any other requested
documents.

Students musi assume responstbility for reading, under-
standing and abiding by the terms of all financial aid
documents you sign; you 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 make appropriate plans to
finance that part of their education which exceeds the
limits.

Students must report any outside financial aid received
or any changes in family situation, so that the Office of
Financial Aid can make proper adjustments in awards
offered.

Students must not be in default on a Perkins Loan or a
Guaranteed Student Loan, nor can they owe a refund on
a PELL Grant or a Supplemental Educational Opportuni-
ty Grant, if they wish to continue receiving financial aid.

[n order to continue receiving financial aid, a student
must maintain fuli-time, matriculated (degree} status and
must complete a minimum number of quarter credit
hours with a minimum grade pcint average to be
considered making satisfactory academic progress
toward his/her degree as illustrated in the academic
policies section of this catalog. Faflure to make
satisfactory academic progress may result in the loss of
financial aid.

Students who have lost eligibility for financial aid may
appeal to request reinstatement due to unusual or
extraordinary circumstances. Students who wish to
appeai must, within 20 days of notification, complete the
Appeats Form and submit it to the Financial Aid
Committee on Academic progress. On the form, de-
scribe the reascns for the appeal and provide documen-
tation. If necessary, students wili also be expected to
appear in person o meet with a member of the
Committee.



GRADUATE

|. GRADUATE FELLOWSHIPS
AND ASSISTANTSHIPS

Fellowships and assistaniships are availabie for advanced
study ieading to the master's, engineer, or doctor's degree
in engineering and science disciplines. An applicant must
held a degree from an institution of recognized standing. A
new student can apply by completing the appropriate

question on the “*Application for Graduate Admission” form.

A continuing student should consult the academic
department.

Research Fellowships

Fellows are assigned to research leading to the fulfiiment
of the thesis requirement of the graduate curriculum in
which they matriculate while pursuing a full-time program of
study. Tuition for the academic year (less any other
entiflements} is remitted.

Teaching Fellowships

Fellows are full-time graduate students who participate half-

time throughout the academic year in teaching assign-
ments. Tuition for the academic year {less any other
entitiements) is remitied.

Special Fellowships

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

Graduate Assistantships

Oppertunities are available to full-time doctoral students
who have completed 90 graduate units including all
dissertation research credits {o work on sponsored re-
search projects. Assistants devote full-time to research
leading to the fulfillment of doctoral research requirements
of the graduate curricuta in which they matricutate.

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

A reduced iuition program is offered for full-time high

- school and two-year community coliege teachers to
encourage their pursuit of graduaie siudies at Polytechnic.
The plan provides a tuition reduction of one-third for
graduate courses, taken at any campus. Degree candi-
dates 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
officer of the applicant’s institution, must be submitted at
each registration. Substitute, part-time, adjunct, or tempo-
rary appointments are not valid. Only those holding full-
time, permanent teaching appointments in a public or

private secondary school or accredited two-year community
college, located in the New York metropolitan area, are
eligible to participate in this program.

This policy is not retroactive, and students may not
participate in more than one tuition reduction or remission
program,

This policy is subject to annual review.

lil. GRADUATE TUITION ASSISTANCE
PROGRAM (TAP)

Graduate TAP is an entitlement/grant program adminis-
tered annuaily by the New York State Higher Education
Services Corporation {HESC) for New York State resident
students.

Eligible applicants must (1) be New York State residents,
U.S. citizens or eligible non-citizens, {2} be enrolled fuli-time
as a matriculated student and {3) meet the following
income reguirements:

If financially dependent on parents OR if financially
independent of parents and are married or have tax
dependents, have a New York State Net Taxable income
of less than $20,000.

if financially independent of parents and single with no
tax dependents, have a New York State Net Taxable
Income of less than $5667.

Using the TAP Adjustment Suppiement, the Net Taxable
Income is divided by the total number of family members in
full-time attendance.

The maximum annual award is $1200 and is reduced
according to family income levels. No award is less than
$100 per year. TAP may be recewed for 8 semesters of
graduate studies.

Applicants must apply annually to HESC using the TAP
Student Payment Application. Applications are available in
the Office of Financial Aid and must be submitied pricr to
the May 1 deadline during the award year. TAP recipients
will receive from HESC an award certificate which is to be
presented to the Bursar's office for payment/deferment.

IV. LOANS

Funds donated by the United States Sieel Foundation and
the Ford Foundation, as well as funds donated in memory
of Raymond Kirk, have made it possible for full- and part-
time graduaie students to cbtain loans from Polytechnic.

In both programs the maximum amount of the loan is Emited
to one-half tuition per semester. An applicant must be
registered in a degree program and be a U.S. citizen. More
information can be obtained from the Schedule of Classes
or the Office of Financial Aid.
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TUITION AND FEES

Information on tuition and fees can be obiained from the
Schedule of Classes availabie before the start of each
semester. The Registrar, Bursar and Admissions offices
also have data available.

For fall 1988, full-time tuition for undergraduate students (12
to 20 credits) is $5,450 per semester. Students enrolled for
fewer than 12 undergraduate credits pay $390.00 per
credit. Full-time tuition for graduate students is $5,650 per
semester, and for part-time graduate courses $430 per unit.

More than 20 credits/units must be paid for individually per
credit/unit. .

The Polytechnic Corporation reserves the right to alter
tuition charges with appropriate notice to students. Such
alterations are announced in the Polytechnic Scheduie of
Classes, published as supplements to this calalog twice a
year: spring and summer/fall.

Tuiticn covers instruction costs, use of the libraries and the
facilities of the Student Center. Laboratory fees are
charged for various faboratory classes. Details of these
charges are given in the Schedule of Classes, since they
vary from semester io semester. Courses requiring labora-
tory fees are indicated in the course listings.

Other costs, also detailed in the Schedule of Courses,
inciude new student fee, facilities fee, student activity fee,
application fees, transcnpt charges, add/drop fees, diploma
fees and fees for special examinations and dissertations.
Housing charges vary according fo arrangements at
Brooklyn and Farmingdate. For details, consuli the Office of
the Dean of Students.

The Bursar collects all payments at Polytechnic University.
Full tuition and fee payments are due from all students at
the time of registration. Payments must be made by cash,
check, money order or credit card. Visa and MasterCard are
accepted. Evidence of any financial aid should be
presented at reqistration.

Deferred Payment

Paolytechnic has no deferred tuition plan. However, outside
agencies provide independent tuition deferment arrange-
ments. Information about these agencies can be obtained
at the Polytechnic Financial Aid Office. Special education
loan programs for both graduate and undergraduate
students enable famities or students themselves to repay
over extended periods in monthly instaliments and are
avaitable at many neighborhood banks. Families may
quatify for a New York State Higher Education Assistance
Loan. Applications are available at local banks. These loans
normally take from six to eight weeks to arrange and
process. Consult the Financial Aid section of this catalog
for more information.

ESTIMATED COSTS—
ACADEMIC YEAR 1988-89
FOR UNDERGRADUATE STUDENTS

Off-Campus**
Self-
Commuter Dormitory Supporting
Tuition $10,900 310,900 $10,900
Fees 280 280 280
Room and Board 1,657 4,000 5,428
Books and Supplies 350 350 350
Transportation 600 200" 200"
Personal Expenses 1,075 1,075 1,075
TOTAL $14862 316,805 $18,233
ESTIMATED EDUCATIONAL COSTS—
ACADEMIC YEAR 1988-89
FOR INTERNATIONAL STUDENTS*
Undergraduate Graduate
Tuition $10,900 $11,300
Fees 280 280
Living Expenses 5,000 5,000
Personal Expenses,
Books angd Supplies 3,500 3,500
TOTAL: $19,680 $20,080

REFUND OF TUITION

All students upon regisiration, assume obligation fot the
semester’s tuition and other fees. In the event of
withdrawal, the right to a refund must not be assumed.
Whenever students withdraw from a course or from all
courses, tuition charges are adjusted according to the
schedule outlined below, provided that

{1} the withdrawal notice is filed within the refund period;
{2} it is submitted in writing to the Registrar; and

{3) the withdrawat lowers the studeni's program to less
than 12 crediis.

Withdrawal forms are available in the Office of the
Regisirar. Filing a withdrawal form in that office is sufficient
notification that‘an adjusiment in the records is to be made.

The offictal withdrawal date 15 the date the notice of
withdrawal is received in the Office of the Registrar, not the
last date of class attendance.

Refunds must be requesied from the Bursar's office in
writing. If no requests are received, the refund amounts will
be credited to the student's account. Students will be
notified periodically of credit balances so that they may
request refunds.

Refund Schedule:

The refund schedule is applicable only during the first four
weeks of the semester. f students make official withdrawal
from all courses at the University before the first day of
classes, 100% is refunded; otherwise, the following refund
schedule applies:

*Variable
_"Does not include expenses for dependenis
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Withdrawai during % Refund

First week of semester . 90%
Second week of semester 75%
Third week of semester 50%
Fourth week of semester 25%
After the fourth week of semester 0%

The processing of credits and refunds occurs two months
after the start of each semester.

Appeals to the refund scheduie must be submitied in

writing, with documentation of reasons that exceptions
should be made, to the Registrar.

Financial Aid Refund Policy

If the University determines that a student is due a refund,
and if that student has received Title {V aid, a portion of that

refund will be returned to the aid program according to the
following formula:

Title IV aid for the

payment pericd {mi-

nus work-study earn-
X ings)

Total aid for payment

period (minus work-

study earnings)

Amount to be re-
turned to Title iV
programs =

Institutional
Refund

In refunding monies to the various financial aid pregrams,
the following priority listings will be used:

1. Guaranieed Student Loan Program (G.S.L..)

2. PELL Grant

3. Supplemental Educational Cpportunity Grant (SEQG)
4. National Direct Student Loan {NDSL}
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REGISTRATION

Polytechnic University endorses close faculty-student rela-
tionships. The faculty advising system is the basis for
selection of courses and registration. Each academic
department identifies a group of faculty to serve as student
advisers. Before registration, students must meet with their
advisers and receive approval for their anticipated program
of study. A list of advisers and their office numbers may be
obtained from each respective departmental office or the
Dean of Students.

Information about registration and registration appoint-
ments is mailed to continuing students prior to each
reqistration period.

Procedure

All continuing full-time students (graduates and undergrad-
vates) must pre-register for the next semester during the
middle of each cngoing semester. Continuing full-time
students who do not pre-register will be charged late
registration fees of $50. To receive academic credit,
registration is required each semester for every course,
including thesis. Attendance in class does not constitute
registration.

To qualify for credit, students must fill cut registration
forms, prepare their program of study, have their course
selections approved by their faculty advisers, pay appropri-
ate tuition and fees to the bursar, and have their
registration forms accepted by the Office of the Registrar
according to published deadlines.

Program Adjustments (Add/Drop)

Additions or deleticns may be made to a student’s program
only during the first five class days of the fall and spring
semesters or summer sessicns. Students may obtain
program adjustment forms from the Office of the Registrar.
To add or drop courses students must have written
approval of the major adviser.

Fees wilt be charged for adding or dropping courses or
changing sections, except where scheduled ¢changes are
necessitated by course cancellations, section adjustments,
or other administrative changes.

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

Final Day for Registration

Students are expected toc complete registration during the
official registration period, but must complete registration
by the end of the fifth ¢lass day of each semester as
indicated in the academic calendar. Students who do not
complete registration by the end of that day of the
semester will net be admitted untit the following semester,
except by special permission of the dean of the appropriate
academic division and the course instructor. Students who
register after the official registration pericd will be charged
a late registration fee. Fees may be waived by the Registrar
in clearly justifiable cases.

Course Prerequisites

To be eligible for admission to an advanced course,
students must have passed all prerequisite subjects as
listed in the description of courses. Any exception to this
policy must be approved, in writing, by the major adviser
and divisiocnal dean.

Student Identification

All students are required to carry and maintain at all times.-
photo-identification cards issued by the Office of the
Registrar. The photo-IDs must be presented at each
reqistration for validation and shown to staff members of
the Office of the Registrar when requesting transcripts. IDs
mus} be presented and/or surrendered to any official of the
University upon request.

Student ID numbers are used to identify individual records
(billing payments, grades, etc.} for students’ entire tenure
at Paolytechnic, from the time of admission to the compietion
of degrees. Student ID numbers are sometimes social
security numbers, but not always. if students do not have
social security numbers when admitted (as in the case of
international students), students are assigned numbers by
the Admissions Office. These assigned numbers will be
used throughout students’ careers at Polytechnic, uniess
and until a social security number has been obtained. In
such cases, the new social security number should be
documented to personnel in the Office of the Registrar,
from which time it will repace the number assigned by the
Admission’s staff as the student’s regular ID number.



DEGREE REQUIREMENTS

CREDITS AND UNITS

Undergraduate semester credits are based upoen the
number of 55-minute pericds scheduled each week during
one semester. Normally one credit signifies either one 55-
minute pericd of class work, or three hours of undergradu-
ate laboratory, over a period of 14 weeks. The final
examination period is an intergral part of the semester.

Graduate studies are expressed in terms of units. One 55-
minute pericd of graduate class work for a semester carries
1 1/5 graduate units. A standard course meeting

2 1/2 academic pericds a week wouid be equivalent to
three units. Courses meeting more or less than 2 1/2
academic periods a week carry a proportionate evaluation.

CREDITS FOR COURSES
TAKEN ELSEWHERE

Undergraduates

Students entering Polytechnic with advanced standing will
receive appraisals of substitutions allowed based upon
credit transferred from their former colleges. Senior
subjects or their eguivalent, determined in consultation with
departmental advisers, are to be taken at Polytechnic.
Minimum residence requirements for the bachelor's degree
include the successful completion of 34 semester hours in
approved upper-class subjects. See "Admission as a
Transfer Student” page 17 for further details concerning
undergraduate transfer credit policies.

Graduates

A limited number of units for graduaie courses completed
with honor grades (A or B} by students from accredited
mstitutions may be allowed toward meeting the require-
ments for master's or doctor's degrees provided these
courses were acceptable at those institutions for similar
degrees, usually after abtaining the bachelor’s degree.
Such transfer credits/units are determined by the
depariment.

CGraduate courses taken at Polytechnic, while a student is
pussuing an undergraduate degree at Polytechnic, subse-
quently may be applied toward a graduate degree if those
courses were not used to fulfill undergraduate degree
requirements. Such courses are not subject to the nine-unit
transfer imiation for the master’'s degree.

Transfer Credits While in Residence

Students in residence are expecied io take the course work
which is required at Polytechnic. Exceptions can be made
in cases in which Polytechnic does not offer courses of
impartance to the attainment of the student’s academic
goals.

To obtain credits/units for courses taken elsewhere while in
residence at Polytechnic, written permission must be

obtained from the academic advisers and the department
heads of the courses for which credits are requested,
before the start of courses {forms for such permission are
available in the Office of the Registrar.) The {following
requirements may apply:

« The other institutions must be accredited.

« Grades earned must be at least C for undergraduate
courses and B for graduate courses.

= Pass/fail courses are not acceptable.

= Only credits/units will be granted. {Grades are not
computed in the cumulative averages).

[n most cases, authorization to take courses at another
school is required from the appropriate academic dean at
Polytechnic.

REQUIREMENTS FOR THE
BACHELOR’S DEGREE

in all fields of concentration, a program of study (curricu-
lum} is prescribed. The student is admitted to register in
one of these programs. Subsequent transfer to ancther
program requires approval by the head of the new
department. The change becomes official only after the
proper form has been received by the Office of the
Registrar. To qualify for the degree the siudent must
complete the program as outlined in the respective
departmental section of this catalog.

University Degree Requirements—In the humanities and
social sciences, students must take HU 101 and either HU
200 and SS 104 or IS 140 and IS 141. Students placed in HU
103 on the basis of the English Composition Placement
Test administered at Polytechnic to all incoming students
may substitute HU 103 for HU 101, Students placed in HU
008 or HU 008 must complete this non-credit writing course
before taking HU 101 {or HU 103).

All full-time undergraduate students are required to
complete four semesters of Physical Education {no credit).
ROTC courses (MS 101, 102, 201, 202) may be substituted
for Physical Education.

Humanities and Social Science Requirements—The
University requires that ali undergraduates take at feast 24
credits in the humanities and social sciences. Nine of these
credits must be taken in the courses listed above under
University Degree Requirements. As part of the remaining
15 credits, students are strongly urged o select a specific
area in which to concentrate their studies {such as
literature, communications, the arts, philosophy, or compar-
ative religions in the Depariment of Humanities and
Communications, or economics, history, anthropology, or
psycholegy in the Department of Social Sciences). In
consultation with their adviser, students elect a number of
courses within the chosen area. A modern language may
be chosen as a suitable area; however, students without
prior knowledge of the language must plan to devote at
least 12 credits to it. Additional courses in the humanities
and social sciences may be taken as free electives.
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HUMANITIES AND SOCIAL SCIENCES
REQUIREMENTS FOR

ENGINEERING AND COMPUTER SCIENCE
MAJORS

Ail engineering and computer science majors are required
to take the following courses:

HU 101 - Writing and the Humanities | - 3 credits
HU 200 - Writing and the Humanities 1l - 3 credits
35 104 - Contemporary World History - 3 credits

The ability to communicate is critical to the success of the
engineer and computer scientist. Polytechnic has a strong
program to supplement HU 101/200. All incoming freshmen,
and some advanced students, are given a Polytechnic
Placement Exam in English Composition, prior to
registration.

Students needing additional help replace HU 101 with HU
103, which covers the same subject matter, and is also 3
credits, but includes 3 additional hours per week of
classroom guidance, with no additional tuition. Students
needing extensive assistance are ptaced in HU 008 or HU
008, each of which meet for 6 hours/week, but are not given
degree credit.

Students desiring additionat help in public speaking (HU
119 or HU 120) or report writing (HU 110) are offered special
courses in these areas. Some curricula require one or more
of these. Consult the programmatic sections of this catalog
for these requirements.

33 104 is a sophisticated approach to contemporary history
especially designed for engineering and computer science
majors. SS 104 cannot be taken until the student has been
placed in HU 101 or completed HU 103. No transfer credit is
gsivenof?r S5 104. An alternative to the HU 200/8S 104 pair is
15 140/141.

All undergraduates enrciled in an engineering program
must take a minimum cf 24 credits in the humanities and/or
social sciences. The undergraduate computer science
program requires 30 credits in these areas, and the
electrical engineering curriculum requires 28 credits. Of
these, 16 credits must meet the criteria of the Accreditation
Board fer Engineering and Technotogy (ABET) for humani-
ties and social sciences content. These 16 credits MAY
NOT include skills-criented courses, such as public
speaking, college composition, technical writing, or English
as a Second Language. Courses in literature, foreign
languages, history, psychology, philosophy, anthropology,
sociology, economics, music and fine arts are acceptable.
Because of the credit structure of humanities and social
sciences courses at Polytechnic, this requirement is met by
taking 1B credits meeting these ABET criteria, except in
elecirical engineering, where 17 credits is {aken.

Of these content credits, 6 credits are provided as part of
courses required of all engineering and computer science
majors, HU 101/20C ““Writing and the Humanities [ and li" (3
of 6 credits} and SS 104 “Contemparary World History™ (3
credits). ABET also requires that humanities and social
sciences coursework reflect both breadth and depth of
coverage. The depth requirement is met by selecting
humanities and social sciences electives in areas of
CONCENTRATION including some advanced coursework.
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To assist students in selecting an appropriate area or areas
of concentration in Humanities and/or Social Sciences, the
following list of appropriate sequences is provided.
Students must select their humanities and/or social
sciences electives in a way which provides either (a) one
sequence in an area of concentration consisting of a
minimum of three courses, af least two of which are at an
advanced level, or {b} two sequences in areas of
concentration consisting of a minimum of two courses
each, at least one of which is at an advanced level in each
sequence.

Additionai humanities and/or social sciences courses may
be elected without restriction, as long as prerequisites are
properly observed, at least 16 total humanities and social
sciences credits meet ABET content criteria, and depart-
mental degree requirements are met. All selections are
subject to the approval of the student's major adviser.
Advisers in the Departments of Humanities and Social
Sciences are also avadable to assist students in their
selection of electives.

APPROVED CONCENTRATIONS IN
HUMANITIES AND SOCIAL SCIENCES
FOR ENGINEERING AND COMPUTER
SCIENCE MAJORS

l. Elective Sequences in the Humanities

For the following concentrations, students should complete
HU 101 or HU 103 and HU 200 or IS 140 before taking
concentration courses. With the permission of the major
advisor and the appropriate HU advisor, the sfudent may
be permitted to take a concentration course concurrently
with HU 200 or IS 140.

English Literature

INTRODUCTORY COURSES:
HU 211 English Literature from Beowoif to 1800
HU 212 Engiish Literature 180C tc Present

ADVANCED COURSES:
HU 222 Shakespeare
HU 281 Comedy
HU 301 Special Topics in Literature (if relevant)
HU 213 Science and Literature
HU 264 The Sheort Story
HU 281 Shaort Fiction

American Literature

INTRODUCTORY COURSES:
HU 251 American Literature to 1880
HU 252 American Literature 1880 io Present

ADVANCED COURSES:
HU 258 American Thought*
HU 262 Contemporary American Novel
HU 264 The Short Story
HU 272 Contemporary American Poetry*
HU 281 Comedy
HU 283 Modern American Drama
HU 291 Short Fiction
HU 301 Speciat Topics in Literature {if relevant)
IS 145.The American: The New Man*
IS 146 Brooklyn: History and Cufture*



Eurcpean Literature

INTRODUCTORY COURSES:
HU 202 Literature of Western Civilization II
HU 203 Literature of Western Civilization Ili

ADVANCED COURSES:
Any courses listed as advanced courses in the English
Literature sequence.

Philosophy and Comparative Religion

INTRODUCTORY COURSES:
HU 341 Introduction to Philosophy
HL 348 Great Philosophers |
HU 349 Great Philosophers |t

ADVANCED COURSES:
HU 302 Special Topics in Philosophy
HU 244 Intreduction to Logic
HU 346 Ethical Theories
HU 347 Ethics and Technology
HU 352 Phiicsophy of Science
HU 353 Philosophy of Technology
HU 354 Social and Political Philosophy*
HU 363 World Religions*
HU! 364 Philosophy of Religion*
HU 365 Science, Technoiogy, and Religion*

The Humanities, Science, and Technclogy

INTRODUCTORY COURSES:
HU 343 Great Philosophers |
and/or
LA 110 Technology and Society in Historical Perspective

ADVANCED COURSES:
HU 213 Science and Literature
HU 300 Speciat Topics in the Humanities {if relevant}
HU 301 Special Topics in Literature {if relevant)
HU 302 Special Topics in Philosophy {if relevant}
HU 347 Ethics and Technology
HU 352 Philosophy of Science
HU 365 Science, Technolegy, and Religion*
LA 141 Materials and Social Issues
LA 142 Machines and Humanities
LA 143 Information, Communication, and Society
LA 144 Energy Technology and Social Issues
LA 150 The Making of Connections

Music and the Fine Aris

INTRODUCTORY CQURSES:
HU 271 Understanding of Music
HU 382 Fine Arts |

ADVANCED COURSES:
HU 300 Special Topics in the Humanities {if relevant)
HU 375 Modern Music
HU 383 Fine Arts I
HU 389 Art of Asia*

Modern Languages
A sequence in any of the modern languages affered

requires that the student begin at his or her proficiency
level with the language and continue from there in the

following sequences. No student may receive HU/SS credit
for courses in his/her native fanguage. At feast three
courses must be completed to fulfilf the concentration
requirements.

GERMAN (regularly offered): ML 111/112/113/114 - German
14, I, IV, any advanced German course not requiring
additional prerequisites.

FRENCH {regularly offered): ML 131/132/133/134 - French |,
I, #, IV, any advanced French course.

SPANISH (regularly offered): ML 161/162/163/164 - Spanish
I, 1 1Y, any advanced Spanish course,

RUSSIAN {offered upon sufficient demand): ML 151/152/
153/154 - Russian 1, il, ill, IV, any advanced Russian course.

At least one introductory course is offered each semester in
each concentration. Most advanced courses are offered at
least once every other year, unless marked by an asterisk.
Courses so marked are given less frequently. At least one
advanced course in each sequence is offered each
semester.

Il. Elective Sequences in the Social
Sciences

For the following sequences, Infroductory Courses may be
taken concurrently with §S 104. Advanced courses require
both 8§ 104 and cne of the Introductory Courses as
prerequisifes,

Contemporary European and Russian History

INTRODUCTORY COURSES:
SS 101 History of Western Civilization |
SS 102 History of Western Civilization I
S5 109 Birth of Modern Europe
55 120 History of Tsarist Russia
$S 121 History of the Soviet Union
S8 154 Russia, China, and the West
33 161 Politics and the Film* {if relevant)

ADVANCED COURSES:
S35 221 The Contemnporary USSR
S8 348 Colloquium in the History of Socialism and
Communism
S8 347 Colloguium in Imperialism
S8 345 Colloquium in 20th Century Thought
S5 362 Special Topics in History {if relevant)
55 300/301 Guided Readings {if relevant)

American History

INTRODUCTORY COURSES:
SS 1M1 History of Western Civilization |
5SS 102 History of Western Civilization I
SS 123 History of the U.S. |
53 124 History of the U.S. II
S5 126 Afro-American History
S8 161 Politics and the Film* (i relevant)

ADVANCED COURSES:
S35 226 Problems of American Foreign Policy
SS 229 Growth of the U.S. Constitution
S8 347 Colloguium in Imperialism

* 88 181 may be taken for credit more than once if the content, which varies from semester to semester, is different. This course serves as an appropriate
prerequisite for several advanced courses depending upon the topics covered. Cansult a sacial sciences adviser for additional information on this course.
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S5 345 Colloguium in 20th Century Thought
$S 362 Special Topics in History {if relevant)
S5 300/301 Guided Readings (if reievant)

Political Science

INTRODUCTORY COURSES:
§S 1561 Introduction to Politics

ADVANCED COURSES:
85 221 The Contemporary USSR
8§ 226 Problems of American Foreign Policy
85 229 Growth of the U.S. Constitution
83 345 Colloguium in 20th Century Thought
88 347 Colloquium in imperialism
85 348 Colloquium in the History of Socialism and
Communism
85 361 Special Topics in Social Sciences
S8 300/301 Guided Readings (if relevant)

History of Science and Technology

INTRODUCTORY COURSES:
S5 101 History of Western Civilization !
SS 102 History of Western Civilization i
85 108 Birth of Modern Europe
S5 110 Renaissance and Reformation
85 133 Archaeo and Ethnoastranomy
S5 135 History of Science and Technology: Antiguity to
: Galileo
SS 136 History of Science and Technology: Gatilec to
Darwin
S8 138 Technology, Science and Scciety
SS 182 Man and the Environment

ADVANCED COURSES:

38 354 Technology Forecasting

85 330 History and the Envircnment

$5 332 Science and Technology in America

85 357 Technology Transter o Developing Nations

88 333 Medieval and Renaissance Engineering

88 338 Galileo Galilei: The Man, His Research, and His
Times

SS 363 Special Topics in History of Science and
Technology

Economics

INTRODUCTORY COURSES:
85 250 Basic Economics™
85251 Micro Economics™
5SS 252 Macro Economics**

- ADVANCED COURSES:

S5 254 Economic Issues

S8 255 The Contemporary American Economy-Boom or
Bust Thought

85 258 Comparative Economic Systems

88 262 Collective Bargaining

S5 263 Labor Economics

88 265 Money and Banking

85 267 The Market for Engineers and Scientists

88 357 Technology Transfer to Developing Nations

85 358 Human Resource Development in Advanced
Developing Nations

S5 364 Special Topics in Economics

88 300/301 Guided.Readings (i relevant)

Psychology

INTRODUCTORY COURSES:
SS 189 Intreduction to Psychology

ADVANCED COURSES:
S8 208/209 Experimentat Psychelogy 1, 1l
SS 203 Learning
S8 204 Physiological Psychology
$S 205 Applied Psychology
5SS 206 Human Cognition
S5 214 Social Psychology
SS 215 Abnormal Psychology
S8S 216 Perseonality Development
88 217 Human Development
8S 310 Genes, Gender, and Scciety
85 807 Human Computer Interaction
S8 365 Special Topics in Psychology
53 300/301 Guided Readings (if appropriate)

Anthropology/Sociology

INTRODUCTORY COURSES:
88 175 Introduction to Sociology
SS 177 Social Problems
SS 182 Man and the Environment
S8 185 Physical Anthropology
88 186 Cultural Anthropoiogy

ADVANCED COURSES:
55 161 Politics and the Film
88 221 The Contemporary USSR
SS 279 The Sociology of Human Disease
S8 310 Genes, Gender, and Society
55 347 Colloquium on Imperialism
SS 354 Technological Forecasting***
S3 357 Technology Transfes™*
83 361 Special Topics in Social Sciences (if relevant)

All sequences are available on the Brooklyn Campus.
The following sequences are available on the Farming-
dale Campus: English Literature, Philosophy and Com-
parative Religicn, Fine Arts, History of Science and
Technology, Psychology, Economics, and Anthropology/
Sociology.

Degree Requirements

Students are required to {uffill the following three conditions
in order to be certified for bachelor's degrees:

« Fulfili all University and departmental course
requirements

+ Earn the required number of credits for the Degree
Program

» Maintain at least a 2.00 cumulative grade point average

Graduation Check List

Undergraduates who are nearing graduation receive a
graduation check list which shows the completed courses
and their assignment to required areas of study, and lists
the courses which remain to be completed for the degree.
After approval by the academic department, the graduation
check lists are maiied to the students by the Registrar; this

**55 250 is a survey of material covered in 58 251/252. Students taking S8
251/252 cannot receive credit for S5 250, or vice-versa
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is usually done during the summer of the year preceding
the prospective graduation.

Full-time students receive their graduation check list after
compietion of 85 credits. This check list remains valid for
one and one-half calendar years; a revised list may be
issued for any student who does not complete the degree
requirements within this time span.

Part-time siudents are issued a graduation check list after
accumulating 105 credits. Students who complete their
courses within eight calendar years from the time of their
first entry may gualify for the degree under the curriculum in
effect at that time, provided that the needed courses are
still offered. The eight year period is proportionally reduced
for transfer students and for students who were registered
full-tirme during a portion of their atiendance. After the
expiration of the eight year period the department may
issue a revised graduation check list.

Because of curriculum angd course changes it is occasional-
ly necessary to substitute courses to meet degree
reguirements. Such substitutions must be documenied,
either on the graduation check list or on the adjustment of
degree requirement form obtainable from the Registrar. All
substitutions must be approved by the student's depart-
ment and by the dean of the academic division.

Students who interrupt the continuity of their regisiration by
a period of one year or more must meet the reguirements in
effect at the time of the resumption of studies, unless they
have been granied a leave of absence which explicitly
allows them fo pursue the old curriculum after reentry.

Senior Honor Students

Each spring departments select students with high grade
point averages who will complete their B.S. requiremenis
during the jollowing year. Those students are listed as
Honor Students in the commencement program for the
spring they are selected, and are given special permission
to make substitutions in their selection of senior courses
{e.g., substituting more advanced or graduate courses in
place of the usual reguirements).

To be eligible for this designation, transfer students must
complete at Polytechnic at least one-half of the credits
needed to satisfy degree requirements.

Degrees with Honors

Degrees with honors will be awarded at commencement o
undergraduate studenis of high scholastic rank upon
unanimous recommendation of the faculty. Honors are
based upon the following cumulative grade-point averages:

Degree cum faude 3.401t03.59
Degree magna cum faude 36010368
Degree summa cum faude 3.70 or higher

To be eligible for degrees with honors, transfer students
must complete at Polytechnic at least one half of the credits
required for the particular degree.

Dual Major

A student who meets the graduation requirements in two
disciplines is to receive a bachelor's degree indicative of
that accomplishment, provided that the siudent

1. I1s assigned a “home’ department which will be
responsible for the student’s primary (first) major,

2. applies for and is admitted to the second program in the
same manner as a student who wishes to change
departments, and

3. has, pricr to graduation, approval from each department
of the courses for its major.

REQUIREMENTS FOR THE
MASTER’S DEGREE

All students qualifying for the master’s degree must
complete not less than 36 units of advanced study and
research in the program elected. To obtain any graduate
degree or certificate, students must have a2 3.0 grade-point
average or beiter in all graduate courses taken {whether or
not some of these courses are being used to satisfy
specific degree requirementis) and a B or better average in
all guided studies (readings, project, thesis, and
dissertation).

Students may offer no more than 12 units of project or
thesis toward degree requirements. Registration for the
project or thesis must be continuous until grades are
recorded.

A maximum of nine units may be accepted as transfer and
validation credits, the latter not to exceed six units. All
requirements for the master’'s degree must be completed
within a period of five years afier beginning graduate
studies at Polytechnic. Any extension of this period requires
the recommendation of the departmental adviser and the
approval of the Office of Research and Graduate Studies. A
minimum of 27 units of work must be taken at Poiytechnic.

In addition to reguired courses, each master’'s program may
include a comprehensive examination, presentation of a
seminar, or completion of a project or thesis.

REQUIREMENTS FOR THE
ENGINEER DEGREE

Candidates for the Engineer degree must complete a
minimum of 36 units of work beyond the master's degree.
This work will include a project or evidence of equivalent
experience. A maximum of 12 units of project may be
submitted toward fulfiling degree requirements. At least 27
units of work must be completed at Polytechnic. Registra-
tion for project or thesis must be continuous until grades
are recorded.

All work for the Engineer degree must be completed within
five years after initiating work for this degree at Polytechnic.
Any exiension of this period requires recormmendation of
the departmentai adviser and the approval of the Office of
Research and Graduate Studies.

The student must maintain a B average for all courses and
for the project (if submitted in partial fulfillment of the
requirements for the degree).

REQUIREMENTS FOR THE
DOCTOR’S DEGREE

Requirements for the doctor's degree are both qualitative
and quantitative. Students will find that the formal
requirements of residence, course units and dissertation
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provide a framework within which they are free to construct
individual programs for creative learning.

Graduate students who wish to enter into a systematic
program leading to the doctorate must confer with an
adviser in the department of major interest regarding
selection of courses, major and minor fields of interest,
formulation of guidance commitiees, qualifying and lan-
guage examinations, and degree candidacy. Students must
satisfy the detailed requirements of the degree program
chosen.

All candidates for dociorates must complete three years of
full-time study or the equivalent, namely, a minimum of 80
units of academic work beyond the bachelor's degree,
including a minimum 24 units of dissertation research.

Once the student has started the dissertation, registration
must be continuous until the dissertation has been
completed and accepted, unless a leave of absence is
granted.

Most depariments have specific course requirements. A
minimum of 30 units, including dissertation units, must be
taken at Polytechnic. Each student must maintain an overall
B average for all courses and for dissertation units
completed for the doctoral degree.

Foreign language requirements, if any, are determined by
individual departments.

Full-time studenis are required to complete all work for the
doctorate within six years of initiation of graduate study at
Polytechnic. For pari-time students, the equivalent maxi-
mum fime is twelve years. Any extension of these periods
requires the recommendation of the Guidance Commitiee
and the approval of the Office of Research and Graduate
Studies.

GRADUATE CERTIFICATE PROGRAMS

Poiytechnic offers certificate programs in a number of
specialized areas {see section "'Curricuta™}. " Application for
Graduate Admission’ must be completed and the applicant
must be formally admitied to the certificate program. A
student in a ceriificate program who subsequently decides
io earn a graduate degree must apply to do so. Application
to transfer appropriate courses taken for the certificate o
ithe degree program must be made.

To earn a certificate, a minimum of 12 units must be taken
at Polytechnic. An average of B or better in all courses is
required. No courses applied to a certificate may be
appilied to other certificaies. Reguirements for certificates
must be completed within three years.

APPLICATION FOR DEGREE

Formal application for the award of the degree must be filed
by graduate and undergraduate students. 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 the B.S., M.S. and Engineer are avaitable in
the Office of the Registrar. Degrees are conferred at the
spring commencement. Applications for the Ph.D degree
are available in the Office of Research and Graduate
Studies. Degrees are certified twice a year at the end of fall
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and spring semesters. Filing fees for diplomas are payable
at the time of filing in the Office of the Bursar. If award of
the degree is delayed, diploma fees are not charged again.

By vote of the faculty, degrees are not awarded to
members of the University teaching staff who hold the rank
of assistant professor or higher.

THESES AND DISSERTATIONS

Undergraduate Theses

The purposes of the thesis is to apply the knowiledge
gained in the field of major interest and to familiarize the
student with methods of planning, conducting and report-
ing research.

All students who plan to undertake a thesis project should
report to the head of their major depariment for choice of a
thesis topic at least one year prior to graduation. The head
of the department will approve requests and appoint a
thesis adviser. Students should contact their thesis adviser
immediately and register for thesis at the next regisiration
period. Thereafter, students must reqister for thesis every
fall and spring (summers, with special permission} until the
thesis is completed and the final grade is entered into the
student's permanent record.

The thesis may be a dissertation upon a subject included in
the student’s courses of study, an account of onginal
research, a report on a project, or an original design
accoempanied by an explanatory statement. Regulations
covering thesis registration and thesis format are available
in departmental offices.

Alf theses and results obtained in connection therewith are
the property of Polytechnic University.

Graduate Research
(Projects, Theses, Dissertations)

The investigations undertaken for graduate reseasch have
as their primary purpose the development of independent
and creative thinking. Through them students are trained in
analysis, research and synthesis, and contribute {o 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 a commensurate acquaintance
with current practices, the literature and the work of leaders
in the field.

Research for the master's and engineer degrees shall
exhibit a thorough understanding of advanced scientific
thought or ahility to apply advanced principles construc-
tively to engineering planning and design.

Research for the doctorate shall exhibit critical and
constructive thought as well as ability to use the technigues
necessary in the exploration and development of new areas
in science or new applications in engineering.

Alt research should be characterized by accuracy'of
observation angd measurement, by thoroughness of analysis
and synthesis’ and by clarity and completeness in



presentation. The conclusions presented must be sup-
ported by adequate studies and investigations and
supplemented by a complete bibliography.

Registration for Theses and Dissertations

After a project or thesis adviser or guidance committee has
been appcinted, the candidate should register for a number
of units to realistically reflect the amount of time the
candidate expects to devote to this research. Registration
must be continuous (every fall and spring, summers with
special permission} until an adequate research project and
an acceptable thesis have been completed and the
required oral examination has been passed. The regisira-
tion pattern may not be interrupted except with the
permission of the Office of Research and Graduate Studies
until a grade is entered on the permanent record. If at the
end of a semester the work covered by any unit of
registration is deemed unsatisfactory by the adviser, re-
registration for the same unit may be required; such
registration will obligate the student for fuil tuition and
laboratory fees. Registration for the last unit is required until
a final grade is submitted to the Office of the Registrar.

Manuscript Presentation

The research is to be presented to the appointed guidance
committee by the candidate in final manuscript form for
official acceptance on or before the Monday seven weeks
before commencement. Draft copies of research manu-
scripts toward advanced degrees in chemisiry and in
electrical engineering are required no later than nine weeks
before commencement; in chemistry, four typewritten
copies are required, in electrical engineering, a single copy.

Research Submission

The format of the bound dissertation is prescribed, and a
brochure entitled ‘Regulations on Format, Duplication and

Publication of Project Report, Thesis, and Dissertations™ is
available from the Office of Research and Graduate Studies
and from the various departmental secretaries. Some of the
regulations are summarized below.

Master's or engineer degree candidates are to submit four
final bound copies of their research, and doctoral candi-
dates must submit five final copies, of which one copy is to
be feft unbound for microfilming, while the four others are to
be bound. Duplicaticn 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 suftable for publication in “Dissertation Abstracts.”

The four finished copies are to be submitted to the
department for signature and presented to the Office of
Research and Graduate Studies 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
envelope and the two copies of the abstract to the Office of
Research and Graduate Studies. The original copy is kept
permanently in Spicer Library.

Publication

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

The faculty regards publication of the major content of a

doctoral dissertation in a recognized scientific journal as a
necessary final step if the work performed is to achieve
maximum usefulness. The publication must indicate, by
footnote or otherwise, its basis is a Polytechnic University
dissertation.
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PRIZES AND AWARDS GIVEN AT GRADUATION

PROFESSOR TURNER ALFREY PRIZE

WILLIAM R. ALLEN AWARD

AMERICAN INSTITUTE OF AERONAUTICS AND ASTRONAUTICS
AWARD

AMERICAN INSTITUTE OF CHEMISTS AWARD

AMERICAN SQCIETY OF MECHANICAL ENGINEERS AWARD

JOHN W ANDREWS PLACEMENT AWARD

RICHARD W. BLOCK AWARD

JOHN R. BRIERLEY ALUMNI AWARD OF SERVICE

PEARL BROWNSTEIN DOCTORAL RESEARCH AWARD

PEARL BROWNSTEIN FRESHMAN AWARD

PEARL BROWNSTEIN SENIOR AWARD

DOW JONES WALL STREET JOURNAL STUDENT ACHIEVEMENT
AWARD

SIMEON GANG AWARD

MARGARET GOLDSTONE MEMORIAL FUND AWARD

GRUMMAN AEROSPACE CORPORATION AWARD

GRUMMAN AEROSPACE CORPORATION SCHOLASTIC ACHIEVE-
MENT AWARD

HAROLD HERTZBERG AWARD

JAMES H. J. HUGHES, JR. AWARD

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS AWARD:

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS STU-
DENT BRANCH AWARD

NOAH A KAHN A S T.M. COMMITTEE E-7 AWARD

SYLVIA KERTESZ AWARLD:

KINSELLA HUMANITARIAN AWARD

RAYMOND E. KiRK AWARD

MERMAID CLUB AWARDS

OMEGA CHIEPSE.ON AWARD

CAVID B. PORTER AWARD

ALFRED RAYMOND PRIZE

RAYTHEON — SPECIAL SERVICES AWARD

JULIAM R REASENBERG MEMORIAL AWARD

BERMNARD AND FLORENCE RECHTSCHAFFEN HUMANITIES AWARD
ROBERT RIDGWAY STUDENT CHAPTER PRIZE

DEBORAH ROSENTHAL, M., AWARD

MYRON M. ROSENTHAL ACADEMIC ACHIEVEMENT AWARD {C.S)
MYRON M, ROSENTHAL ACABEMIC ACHIEVEMENT AWARD {(E.E )
MYRON M. ROSENTHAL PRIZE (EE. ANDC S)

MYRON M. ROSENTHAL STUDENT COUNCIL AWARD

RICHARD ROSENTHAL AWARD

SICNEY A SAVITT AWARDS

GEORGE D. SCHAEFER AWARD

WILLIAM H. SEARIGHT AWARD

SEYMOUR L. SHAPIRO AWARD

SIGMA X1 SENIOR RESEARCH AWARD

GENERAL JOSHUA W SILLS AWARD

IRVING SKEIST AWARD

ALBERT E. SOBEL AWARD

SOCIETY OF AMERICAN MILITARY ENGINEERS AWARD

WiLLIAM J STOLZE AWARD

TECHNICAL WRITING AWARDS

THEODORE CLINTON TOWL AWARD

ROLAND WARD PRIZE

HELEN WARREMN ENGINEERING AWARD

WARREN AND MARY ANN WINSCHE AWARD
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ACADEMIC POLICIES

THE FAMILY RIGHTS AND PRIVACY ACT
(Buckley Amendment)

Description of the Act: The Family Rights and Privacy Act
of 1974 grants to students certain nghts, privileges and
pratections relative to individually identifiable student
educational records which are maintained by the University.
Specifically, (1) the student’s educational records {with the
exception of directory information} will be released to third
parties outside Polytechnic only with the student's written
consent, (2) the student has the right to inspect his or her
own individually identifiable educational records, (3) the
student has the right to have the information contained in
his or her individually identifiable educational records
reviewed.

The Family Educational Rights and Privacy Act permits the
release of directory type infarmation to third parties outside
Polytechnic without written consent provided students
have been given the opportunity 1o withhold such
disclosure. Polytechnic reserves the right to disclose, at its
discretion, the following categories of personally identifiable
directory informatian: name, class year, major field, dates of
attendance at Polytechnic University, degree. Currently
registered undergraduates and graduate students may
withhold directory information by requesting this in writing
to the Office of the Registrar each semester.

Long Island campus students' names, addresses and
telephone numbers may be released te other students for
the purpose of arranging car pools. If students wish this
information te be withheld, they must notify the Office of
the Registrar at the Long Island campus.

CLASS STANDING

Undergraduates. Students are classified at the end of
each semester by the Office of the Registrar on the basis of
earned and/or approved transfer credits beginning Septem-
ber 1 as foilows:

Frashmen ... 1-27 credits
SOPROMOTES.... .ot 28 credits plus
JUNIOIS .o 62 credits plus
SENIOTS ..vie et e 95 credits plus
CREDITS PERMITTED
Undergraduates

Full-time. A student wha takes 12 or more credits is
categorized as full-time. The maximum course load for full-
time undergraduate students is normaily 19 credits.
Students in special sitvations {such as graduating seniors
or ROTC cadets) must receive permission from the head of
their major department for any program above 19 credits.
Students who register for more than 20 credits will be
charged the per credit rate for additional credits or half
credits beyond 20.

International Students. International students on F-1 cr J- '

1 visas are required to enrcll in a full-time program of study
each semester.

Part-time.Students registered for less than 12 credits per
semester {except summer) are considered part-time stu-
dents. Part-time students do not qualify for most financial
assistance programs.

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

Graduates

Full-time. Registration for 12 units or more categorize
graduate students as full-time, Students who register for
more than 20 units will be charged the per unit rate for
additional units or half units beyond 20.

Part-time. Students registered for less than 12 units per
semester {(except summer) are considered part-time stu-
dents. Part-time students do not qualify for most financial
assistance programs,

GENERAL INFORMATION
COURSE WITHDRAWAL

Students may withdraw from a course or courses without
academic penalty through the 10th week of the normal fall
or spring semester. When the duration of the course varies,
as in 6, 9 or 12 week courses, withdrawal must be filed
before two-thirds of the sessions is completed. Withdrawals
must be filed with the Office of the Registrar by 5:00 PM on
Friday of the week indicated. In the case of a two week
session, withdrawal must be filed by 5:00 PM of the seventh
day. Students who file a course withdrawal form with the
Office of the Reqistrar by scheduled deadline will automati-
cally receive a grade of W. Once entered on the student’s
record, the grade of W cannot be changed to any other
grade. A grade of F will be recorded for any student who
ceases to attend a course without notifying the Office of the
Registrar in writing.

TOTAL WITHDRAWAL FROM THE
UNIVERSITY

Students who withdraw completely during a semester in
which they are registered must notify the Dean of Students
or the Office of Research and Graduate Studies. No
withdrawal is official unless a written form is approved and
submitted to the Office of the Reqistrar. Mere absence from
classes does not constitute official withdrawal, but will lead
to failure grades of F recorded for the semester.

AUDITING COURSES (Graduate Students)

Graduate Students have the option of auditing courses
instead of receiving units and grades for them Regular
tuition is charged, and courses are treated as part of a full-
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time load. An AUD notation is made on the student’s
permanent record.

Interested graduate students should see their advisers and
must notify the Office of the Registrar within the first six
weeks of the semester of their selections of audd status.
Under no circumstances may an audit status be changed
1o credit status once elected.

CREDIT BY EXAMINATION
(Undergraduate Students)

Undergraduate students with an outstanding record or with
specialized competence may establish a maximum of 18
credits toward the baccalaureate degree by passing
comprehensive examinations. Each department determines
the courses in which such an examination is avaitable and
the examination format. Students must obtain approval of
the department giving the course and the department of
major study.

A grade of B+ or better is required to achieve credit.
Students who register for or attend a course at the
Polyiechnic may not subsequently take the examination for
credit for this course or for a course with similar content. No
examinaticn may be taken more than once.

A specified fee is paid tc the bursar in advance of each
examination. The course credits are posted on the
permanent record without a grade, and do not count
towards the minimum residence requirement for the
bacheler's degree or for a degree with honors.

in the area of foreign languages, those presenting their
native tongue or the language in which they were schooled
are excluded from credit for the first four semesters of work
in that language.

VALIDATION CREDITS (Undergraduate
and Graduate Students)

When it 1s unclear whether a course taken outside
Polytechnic is suitable for transfer credit, a student may
qualify for transfer credit by passing a validation
examination.

Permission to take such an examination must be recorded
in advance on the student’s transfer credit evaluation form.
The format of the examination is at the discretion of the
department giving the course. Scheduling of the examina-
tion is by mutual agreement, but in no event tater than one
calendar year after the student begins studies at Polytech-
nic. A grade ot C or better is required tc validate the course
credits for undergraduate students. A grade of B or better
1s required for graduate students. An examination may nct
be takean mere than once. A student who registers for or
attends the course at Polytechnic forfeits the right to take a
validation examination.

The sum of validation credits/units and transter credits/

units is limited to a maximum of nine units for the master's
degree.

TRANSCRIPTS

Polytechnic complies with the provisions of Public Law 93-
380 "The Family Rights and Privacy Act” and will issue
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perscnally identifiable information only upon written authori-
zation from students.

Official transcripts of the scholastic record of any student or
graduate will be issued only upon written request or upen
submission of a signed reiease. Official transcripts will be
sent directly to the school to which the student is
transferring or to other properly authorized parties. In no
case, however, can a student receive official copies of his
or her own transcript. Unofficial student transcripts are
available to any student upon request in writing. The first
transcript will be issued without charge.

Palytechnic reserves the right to withhold the issuance of a
student’s transcript because of failure 1o meet financial
indebtedness to Polytechnic.

COMPUTATION OF GRADE-POINT
AVERAGE

Undergraduate Grading

The weighted grade-pocint average of an undergraduate
student is determined by the Office of the Registrar on the
basis of the following numerical vatues assigned to the
letter grades:

Grade Point Description
Value

A 4.0

A- 37 Excellent

B+ 33

B 3.0 Good

B- 27

C+ 23

C 20 Passing

C- 1.7

D+ 13 Deficient Passing

C 1.0

F 0.0 Failing

) Satisfactory

u Unsatisfactory
Grades used in non-
credit courses and as

" femporary grades in

project and thesis
courses.

W - Withdrawal

| - Incomplete (See para-
graph "Incomplete
Grades.”)

In the computation of grade-point averages, courses are not
considered for which the notation W or | is entered upon
student records, nor where S or U has been assigned.

Grade-point averages are computed by muitiplying the
number corresponding to the grade in each course by the
hours of credit for the course, adding these products for the
courses taken and then dividing this sum by the total
number of hours represented by the courses considered.



Course Repeats

if an undergraduate student takes a course two or more
times, only the second and subseguent grades will count
toward the student's grade-poini average, provided the
second faking of the course is completed within one year of
the first. if the course is not offered within one year, it must
be taken at the time of its first offering thereafter. This
applies whatever the first and second grades.

Graduate Grading

For the purposes of computing graduate grade-point
averaQes, the following schedule will be used:

Grade-Points

Letter Grade
A 4.0
B 30
C 20
F 00

When a student repeats a course, the lowest grade will not
count towards the grade point average. All other grades in
a repeated course wilt be included in the grade point
average.

The ALID notation is used for audited courses. Notations
ALID, W, and | are not counted in the grade-point average.
S or U grades are used for continuing research regisiration
until the work is completed, when the earned letier grade is
entered on the permanent record. The grade-point average
is not shown on the graduate permanent record.

INCOMPLETE GRADES

When for valid reasons, such as illness or some critical
emergency, a student is unable to complete the course
work at the usual time, the instructor may give a grade of {.
Durations of these temporary grades are determined by
instructors.

An | grade lapses inio a grade of F if the student fails to
complete course work within one year. If a student re-
registers for a course in which an | grade was given, the i
grade lapses toan F.

All | grades must be converted prior to graduation.

CHANGE OF DEPARTMENT

Even though students voluntarily indicate their field of
special interest on their applications, it is expected and
undersicod that some will change departments. Final
approval for such action by undergraduates must be
abtained from the adviser of the new department,

Graduate students must apply for a change of department
through the Office of Research and Graduate Studies. Such
applications will require the approval of the departmental
adviser. Students changing departments at the graduate
level may be required to satisfy new conditions consistent
with the requirements for the degree.

LEAVE OF ABSENCE

Undergraduates

A student wishing a leave of absence must discuss this
with the Dean of Studentis. A student desiring to re-enter
after a period of absence may submit a request for
readmittance by filing an application with the Office of
Admissions.

Graduate

Part-time graduate students, who last attended Polytechnic
within a three-year pericd before the semester for which
they are seeking readmission, need no formai readmission.
Fuli-time students who desire to interrupt their studies may
request a leave of absence for a specified period, usually
not exceeding one year. Such requests, when approved by
the Office of Research and Graduate Studies, will
constitute assurance of readmission to the degree pro-
gram. Only if a full or part time student has received an
approved leave of absence will the time limit be extended
by the period of the leave of absence. Forms for requesting
a leave of absence are available in the Office of Research
and Graduate Studies.

Once a graduate student has begun the dissertation,
registration must be continuous, and a leave of absence is
reqguired for semesters in which the student will not be
registering for research units. Students failing to obtain a
leave of absence who wish to be readmitted may be
required to register retroactively for those semesters not
attended.

CONCURRENT ATTENDANCE

Undergraduate studenis enrolled at Polytechnic may not
envoll for academic credit in another institution at the same
time unless they have written approval from their academic
adviser and major department head for the courses for
which they wish to receive credit. Permission must be
obtained in advance of registration at other schools, and
the combined number of credits may not exceed the total
permissible at Polytechnic,

ACADEMIC STANDING

To remain in good standing, undergraduate students must
maintain term and cumulative grade-point averages of 2.00
or greater. in addition, students must successfully complete
a minirum number of credits during each term of full-time
study. In this instance, “term” is used to refer o fali and
spring semesters. "Term,” in the case of part-time
students. indicates the points at which 12 or more credits
are undertaken. Thus, the first term of study ends where 12
credits are accumulated; the second is calculated from that
time onward until 24 credits are accumulated. According to
these term equivalenis, grade-point requirements for part-
time students follow those for full-time students.

The minimum numbers of cumulative credits to be achieved

by the close of each term of fuli-time study appear in Table
l
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TABLE|
Term L Hmiv v viVIVIEIX X
Minimum ]
credits :
successfully & 18 "30 44 =5 73 B8 104120136
completed .

In calculating the number of successfully completed

credits:

1. Credits undertaken for which the grade of F is earned
count in calculation of total credits of enroliment. They
do nct, however, figure into the number of credits
successfully completedg.

2. Credits originally bearing the grade of F and repeated
within one academic year will be recalculated using the
second grade earned, thus entering into the number of
credits successfully completed during the term in which
it is repeated.

3. Credits assigned the grade of W do not appear in the
calculation of credits undertaken, earned or successfully
completed.

4. Credits with the grade of incomplete will be counted
toward enrollment for one year. At the end of that time,
any grade of | that has not been changed by the
professor of record will go to the grade of F.

5. Transfer students will enter the standard as calculated
from the point at which transfer credits place them. it is
likely that they will fall between the credit grade-point
minima in the same way as students pursuing 126 and
128 credit curricula and four year graduates.

A second requisite for enrollment is the maintenance of a
grade-point average of 2.00 or above, or perfermance
approaching 2.00 in a steady and realistic fashion. Grade-
point averages are calculated by dividing the number of
quality points achieved by the total number of credits
undertaken. Accordingly, all credits assigned a letter grade,
whether successfully or unsuccessfuily completed, are
used in establishing the grade-point average. Table |i
contains the absolute minimum cumulative grade-point
average to be achieved by the close of each term of full-
time enrollment.

TABLE HI

Term oW vy v v vl IX X

Minimum
cumulative 130140150167 1.781.881.952.002.002.00
G.P.A.

ACADEMIC MONITORING

In an effort to acknowledge the academic accomplishments

of our students, as well as to identify academic problems,

the educational progress of each student is monitored by

the Dean of Students. This monitoring system includes;

1. Areview of each student’s academic record after each
semester;

2. Conferral with the student's academic advisor or other
representatives from the student's major department;

3. Frequent meetings with those students determined to
be encountering academic difficulties;

4. Assignment of an academic action code.

DEAN’S LIST

Undergraduate students who achieve both cumulative and
semester grade point averages of 3.4 or better, with no
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failures or incompletes, are commended by the Dean of
Students and placed on the Dean'’s list. This list is posted
semi-annually for full-time and annualty for part-time
students. Only those who complete 12 semester hours or
more during a regular academic semester (or academic
year for part-time students) with a cumulative grade point
average of 3.4 are eligible. Students who include project
courses in their 12-credit-or-more programs are also eligible
for the Dean’'s List, provided that these courses represent
nec more than cne-half of the credit load for a given period
and all aforementioned requirementis are met. The Dean's
List notation appears on students’ permanent records.

PROBATION

Undergraduate

Academic Warning: Students whose grade-point average
approaches 2.00 are placed on Academic Warning. Letters
are seni to these students warning them of potential
problems; urging them to make use cf the support services
available to them; encouraging them to take whatever
measures are necessary to maintain good standing and
inviting them to meet with the Dean of Students,

Continued Probation: Students are placed on Continuing
Probation when their semester and/or cumulative grade-
peoint averages fail below 2.00, but remain above minimum
standards. Students falling into this category are notified by
letter and are required to meet with the Dean of Students
prior to registering for any further coursework,

Final Probation: Students whose academic record indi-
cates an unacceptable level of academic progress are
placed on Final Probation. Notified by letter of their
standing, these students are required to meet with the
Dean of Students to determine a program of study geared
toward improving their performance. Failure to improve
their performance wilt result in disqualification.

Disqualification: The Commitiee of Standing, comprised
of the Dean of Students and representatives of the
student’s major department, shail jointly disqualify from the
University any student whose cumulative average or
number of credils successfully completed falls below the
appropriate minimum shown in Tables | and I,

Additionally, a major department may disqualify a student
at or above the minima listed, if it is indicated that further

continued performance will not lead to successful comple-
tion of degree requirements. Unless accepted into another
department, a student so disqualified will not be permitted
to reapply to the University for at least one academic vear.

Extenuating circumstances, such as serious medical and
personal disorders, must be documented and can lead to
the waiver of these criteria for one term. Performance in the
subsequent term must meet minimal standards. Such
arrangements must pe made in concert with the head of
the major department and the Dean of Students.



Graduate

A graduate student is expected to progress in the studies
pursued and to maintain a B {3.0) average. Failure to do so
can result in “academic probation.” Tc compute a graduate
grade-point average, the following schedule is used:

Letter Grade Grade-Paints
A 40
B 30
C 20
F 00

After the posting of spring grades, graduate students
whose grade-point average is below 3.0 will be notified that
they are on academic probation. The data for such
determination will be provided by the Registrar’s Office and
copies of all prebation notices wilt go to each department,
which will check the accuracy of the grade-point determina-
tion. Students with GPAs less than 3.0 will be notified in
August by the Dean of Research and Graduate Studies.

An academic department may request that a student be
placed on academic probation at any time it finds a student

falling beiow a 3.0 grade-point average. The request must
be signed by the department head and sent to the Otffice of
Research and Graduate Studies.

A graduate student on academic probation may not register
for further courses without the written permission of the
department head and concutrence of the Office of
Research and Graduate Studies. When a student is
permitted to register, the department will provide the
student with a written statement of the academic perform-
ance required for the next academic year or semester to
retain permission to register in future semesters. This
statement will be kept on file in bath the Office of Research
and Graduate Studies and the departmental office. A
student may be denied permission o regisier by the
academic department or the Office of Research and
Graduate Studies any time while cn academic probation.
Students are cautioned that failure to maintain a 3.0 grade-
point average may result in loss of regufar status and/or in
refusal of permission to register,

No indication of academic probation will appear on the
student’s transcript but a record wilf be kept on fite.
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CAMPUS LIFE

OFFICE OF STUDENT LIFE

The Cffice of Student Life is concerned with the overall
education of all Polytechnic students, both in the classroom
and outside of it. Responsible for the operation and
maintenance of student-oriented and student supporting
programs and services, the office helps students obtain
maximal benefits from their training -—— academically,
culturally and sccially — and supplements and reinforces
the educational programs by:

+ Providing Freshmen Services, including orientation, the
SL1C1 course, academic monitoring, counseling/tutorial
referrals, and other services as needed

s Providing services to guide students in obtaining the
most satisfactory results in scholarship and personal
adjustment

* Giving assistance to siudents in matiers such as health
insurance, housing and community resources

» Coordinating the cocurricular student activity groups
and organizations

+ Representing student interests in the decisicn-making
processes of Polytechnic

+ Keeping the student aware of the rules and policies of
Polytechnic _

+ Administering the academic and disciplinary policies of
Polytechnic '

FRESHMAN SEMINAR:
SL 101 STUDENT SURVIVAL
COURSE DESCRIPTION

SL101 is designed to introduce entering freshman students
to the University and to support their efforts to achieve
success in an unfamiliar environment. New academ~
challenges and adult responsibilities, new people a..d
situations, new time demands and commitments, and the
need for a new level of personal organization are all factors
in the transition to coliege. *'Student Survival” provides
freshman students with opportunities to develop new skills
and resources which may enhance their chances for
SuCCess.

Topics covered in the course include:

» Aninfroduction to key academic and administrative
policies, procedures, departments and personnel at Poly
Study skills, including notetaking and critical reading
Effective networking

Time management

University support services

Health and Wellness

Effective communication

Test-taking techniques

Problem-solving

Goals, attitudes and values

Career awareness

Library research

SL101 is required for all entering freshmen as an orientation
1o the academic and social challenges of higher education,
and as preparation for the critical choices and decisions
college students must make.
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STUDENT RETENTION

As required by the New York State Education Department,
Higher Education Data System, the Polytechnic conducts a
yearly cohort survival analysis. This study is designed to
coliect data for a group or cohort of first-time (never
attended college before), full-time freshmen who enter
Pelytechnic. The data measure retention patterns, and
indicate the amount of time needed to complete undergrad-
uate degrees at Polytechnic.

The initial cohort for the fall 1986 study was the group of
first-time, fuil-time students who entered as freshmen in the
fall of 1980.

Of that entering class, 57.5% received their Bachelor of
Science degree within four years; 65.8% graduated within
five years; and 70.3% completed their degree within six
years of their first term.

UNDERGRADUATE ORIENTATION

Orientation programs are planned for the beginning of each
semester. Incoming students are introduced to the aca-
demic and social envircnments of Polytechnic. Informative
sessions, advisement and activities related to student life
are offered. New students are welcomed and assisted in
making the transition from their former academic environ-
ment to Polytechnic as comfortable as possibie. All new
students are invited to participate in the New Student
Overnight Trip, held annually at the beginning of the fall
semester. All freshmen are required to take the freshmen
serminar course, entitled "SL 101 Student Survival " This
course provides freshmen with skills training as well as a
continued orientation to college at Polytechnic.

UNDERGRADUATE ADVISERS

Freshmen are assigned an adviser in their major depart-
ment who is available for individual counseling on all
academic and refated matters. Faculty members also serve
as advisers to undergraduate extracurricular activities.

GRADUATE ADVISERS

Representatives of the various departments are assigned
as advisers 1o assist graduate sudents in the selection of
courses to meet their individual needs, to aid them in
planning a program for an advanced degree and to guide
them in their professional advancement.

COUNSELING SERVICES

Polytechnic offers no psychological services, other than
referrals to outside sources. Often students require
counseling in dealing with family problems, study habits or
adjustment problems. These may be handled by the Office
of Special Services. However, reterral for psychological
counseling is offered by the Office of Student Life at no
charge. There may be a fee for services by these agencies,
on a slding scale based on income and expenses.



OFFICE OF SPECIAL SERVICES

Tutoring and counseling services are offered through
Polytechnic's Office of Special Services. If students need
academic assistance, the Office of Special Services
pravides tutoring on an individuai or group basis. Oualified
upperclass students serve as mathematics, physics,
computer science and chemistry tutors.

Interested students can aiso take advantage of individuai-
ized study skills advisement or workshops dealing with
note-taking, time management and test-taking. These
academic-retated skills assist students in successfuily
mastering the technical curriculum at Polytechnic.

Special Services also provides vecationai and personal
counseting. On-site visits and plant tours are arranged to
heip students explore the various opportunities avaifable o
them when they leave school.

Addressing the varied needs of the Poiytechnic student is
the primary goal of the Special Services Office. All tutorial,
educational and counseling suppeort services are provided
tree of charge. Because the Office of Special Services is
sponsored in part by a grant from the United States
Cepartment of Education, some students requesting
assistance must first meet the federal eligibility guidelines.

THE LEARNING CENTER

The Learning Center is a “drop-in" facility open daily on
both campuses from 10:00 AM - 4.00 PM offering help to
students having difficulties in chemistry, mathematics, and
physics. It is not a tutoring program. A staff of qualified
juniors, seniors, and graduate students assisis students
who have specific problems with their work. In addition,
evening hours and hetp in computer science are available
at the Farmingdale campus.

Nearty all student problems can be handled by these
student helpers. More difficult preblems are referred to the
director or the course instructor. Students needing regular
one-on-cne tutoring are referred to the Office of Spectal
Services.

INTERNATIONAL STUDENTS

All international students and scholars are REQUIRED to
contact the International Students Office immediately upon
arrival. Students must bring their immigration documents
and passports with them for their initial meeting.

Polytechnic University has enrolled interpational students in
both graduate and undergraduate studies for many years.
Students holding visas make up approximately 10% of the
Palytechnic population and are an integral part of Polytech-
nic. Faculty and administrators are sensitive to the needs of
international students and strive to meet them. Services for
international students are coordinated by the Student Life
Staff and are primarily housed in the Student Center on the
Brooklyn campus. Information regarding immigration com-
pliance, housing, heaith insurance, special events and
referrals are avaliable through the International Student
Office in the Student Center.

For further information, consult those sections dealing with
graduate and undergraduate admissions.

HANDICAPPED STUDENTS

Polytechnic makes every effort to provide fulf program
accessibility and barrier-free restrictions so that handi-
capped individuals may fully participate in the life of the
community.

Polytechnic fully supports Section 504 of the Rehabilitation
Act of 1973.

GUIDELINES ON STUDENTS AND
RELIGIOUS OBSERVANCES

The facully of the University has adopted the following
guidelines on students and refigious cbservances as
recommended by the Commission on Independent Col-
leges and Universities (CICU}. The intent of these guide-
lines is to encourage independent colieges and universities
to reasaonably accommodate individual students’ religious
obligations and practices without penalty.

1. No student wifl 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 obligations and practices.

2. The University will accept the responsibility of making
available to each student 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 requirement which may have been missed
because of such absence on any particular day or days.

3. 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 scheduled for a day
on which the student will be absent because of his or her
religious obligations and practices.

4. In effecting these provisions the University's administra-
tion 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 quidelines on religious observances.

CAREER SERVICES

As its name suggests, the Career Services Office is
available to assist students in meeting their varied career
needs. Polytechnic students are encouraged to begin
taking an early and active role in planning for their career
development. For this reason, the goals of the Career
Services Office are to assist students in:

+« Becoming better informed of their career options;

+ ldentifying and pursuing their abilities and interests;
» Providing experiences and services which will allow
students the opportunity to apply their skills and
academic background in paid and non-paid wark

assignments;

» Deciding whether to pursue graduate study or full-
time employment; and

+ Making a successful transition from the academic
setting to the business, government and industrial
sectors.

Students at every academic level are encouraged to speak
with professional staff concerning both their career
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development and job placement needs. On-going develop-
mental career services include: career fairs; career explera-
tion workshops and seminars; and individualized counsel-
ing concerning job skills {resume writing, job searching and
interviewing technigues) and career decision-making.

Job placement services help students gain valuable work
experience in both engineering and non-engineering posi-
ticns. Fuli- and part-time job banks, summer job assistance
and cur extensive on-campus recruiting program meet the
needs cof job-seeking students. The demand for Polytechnic
graduates is great, as evidenced by the more than 125
companies that recruit on campus each year. These
companies conduct 4,000 interviews yearly, resulting in
employment for a maijority of our graduates. During the past
four years, the placement rate for Polytechnic graduates
has averaged 83%.

As the Career Services Office firmly believes that career
planning and development is an on-going growth process,
counseling and career planning assistance is available to
alumni as well as to those students currenily enrolled at the
University. Alumni are encouraged to utilize the expertise of
the professional staff and to consult the job banks when
planning or making career or job changes.

ACCIDENT AND HEALTH SERVICES

Presently, afl full-time undergraduates and graduates are
covered by accident insurance. Emergency treatmerit is
provided at a nearby hospital, and Polytechnic arranges for
escorts to the hospital in case of an accident or health
emergency occurring on campus.

Health insurance is recommended for all full-time students.
For a specified fee, a student can be covered for health and
hespitalization. Foreign students and residence hall stu-
dents are required to enroll in the Polytechnic policy group
or show comparable coverage from another source.

STUDENT ACTIVITIES

Student activities play a very important role in the
development of leadership and interpersonal abilities of an
individual. Polytechnic encourages involvement in student
activities as a significant dimension of the educational
process.

STUDENT CENTER

The focus of all student activities on both campuses is the
Student Center. On the Brooklyn campus, the building
centains a cafeteria, a video game room, student organiza-
tion offices, lounge space, a six-foot TV screen, and the
administrative offices of some Student Life staff.

On the Long Island Campus, Grumman Hall, the Student
Center, houses a gameroom which contains video and
pinball games, peel and ping pong tables, the bookstere,
Career Services Office, Resident Life Office, a darkroom,
student organization offices, and the Office of the
Associate Dean of Students.

There are approximately 70 student organizations. Each
group is responsible for fulfilling the purposes of the
organization as set forth in a constitution. Those documents
are filed with the Student Council on the Brooklyn Campus
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and the Student Government on the L ong Island Campus,
when an organization is recognized.

STUDENT GOVERNMENT

The student government is the student voice at Polytech-
nic. The members of the student government are elected
during campus-wide elections held every year. It is
responsible for administering of student fees, social and
cultural programming, and other co-curricular events. There
are separate governing boards on the Brooklyn and Long
Island campuses.

PUBLICATIONS

A number of student-run publications exist at Polytechnic.
There is a newspaper and a yearbook produced on both the
Brooklyn and the Farmingdale campuses.

ATHLETICS

For students whe seek intercollegiate competition, Poly-
technic maintains the foliowing varsity teams for men:
basebali, basketball, wrestling, judo, tennis, tacrosse,
cross-country, and soccer. For women Polytechnic offers
team competition in cross-country, jude, and volleyball.

All full-time undergraduate students who are in good
academic standing are eligible for team membership, and
are encouraged to participate. The University is a member
of the NCAA (National Collegiate Athietic Association), the
ECAC {Eastern Collegiate Athletic Conference), and the
IAC (independent Athletic Conference).

The Athletic Department also offers a wide range of
intramural sparts competition including touch football,
baskethall, handball, hockey, badminton, mini-marathons,
paddleball, softball, tennis, and volleybatl. These sports are
open to all undergraduate and graduate students as well as
the faculty and staff. Contests are held during club hours.

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. n their chapter meetings,
student members hear distinguished guest speakers, plan
field trips and read professional papers. There are also four
unaffiliated professional societies at Polytechnic.

Fraternities and Sororities

Six national fraternities, and one local sorority, are
represented at Polytechnic. Some own of rent property in
the Brooklyn area, with two offering live-in accommoda-
tions. The social fraternities not only administer an
impressive array of social functions for their own members,
but also serve the student body in many activities. These
include the coordination of blood donation drives, dances,
an annual charity drive and handball, basketball and
bowling tournaments.

There is one national fraternity on the Long Island campus.
This group is very actively involved in the social and
community life of the campus.



Clubs

At Polytechnic, there are clubs to suit every interest,
whether social, intellectual, religious, musical, cultural or
athletic. Many have a long and distinguished history.

Honor Societies

On the basis of their superior records of academic and
cocurricular achievements, students are elected during
their junior and senior years to one of Polytechnic's
chapters of the national honorary fraternities. Closely allied
to the professional or technical societies, these honorary
societies encourage and recognize outstanding schotarship
and leadérship.

RECOGNIZED COCURRICULAR
ORGANIZATIONS

Profegsional Societies

American Institute of Aeronautics and Astronautics
American Institute of Chemical Engineers
American Society of Civil Engineers

American Society of Mechanical Engineers
American Society of Metais

Association of Computing Machinery

Institute of Electrical and Electronics Engineers
institute of industrial Engineers

Scciety of American Military Engineers

Society of Automotive Engineers

Society of Physics Students

Society of Women Engineers

Student Organizations
Association of Latin American Students
Association of Space Exploration and Development
Astronomical Society

Bohican (newspaper)}

Celtic Scciety

Chess Ciub

Chinese Student Association
Christian Fellowship

Conflict Simulation Society
Demokritos (Greek Club}

Focus {Photegraphy Club}

Haitian Student Association
Innovations {yearbook)

International Student Association
iranian Student Association

italian American Student Association
Jewish Student Union

Korean Student Association

Micro Computer Society

Musicians Guild

NARTU

National Society of Black Engineers
Pershing Rifles

Polywog (yearbook)

Radio Ciub

Resident Student Grganization
Reporter {newspaper)

Robotics

Scabbard and Blade

Society of Arabic Students

Student Alumni Association
Vietnamese Student Association

Fraternities and Sororities
Alpha Phi Omega

Lambda Chi Alpha

Pi Kappa Phi

Tau Delta Phi

Honor Societies

Chi Epsiion, civil engineering

Eta Kappa Nu, electrical engineering

Omega Chi Epsilon, chemical engineering

Phi Lambda Upsilon, chemistry, chemical, and metallurgical
engineering

Pi Mu Epsilon, mathematics

Pi Tau Sigma, mechanical engineering

Scabbard and Blade, military science

Sigma Gamma Tau, aerospace engineering

Sigma Xi, research

Tau Beta Pi, engineering

HOUSING

Residence life at Polytechnic is designed to provide
students with comfortable places in which to five, grow and
complete their education. There is a Coordinator of
Residence Life who works with resident assistants on the
Brooklyn campus and a Residence Facilities Manager on
the Long sland campus.

Potytechnic studenis use the residence hall for studying,
relaxing, sleeping and making friends. Students who take
advantage of the residence hall programs can enrich their
college years with a variety of experiences. They take part
in tournaments, resident students organization functions,
sports and many other activities.

Resident students on the Brooklyn campus are housed in
the Richard L. Connolly Residence Hall of Long Island
University, just four biocks from Poiytechnic. Residents are
assigned to double rooms. There are no facilities for
children or married couples. There are no ceooking facitities
but an optional meal plan is available.

The residence hall on the Long Island campus houses 50
students. Each suite contains four private bedrooms, a
common suite room complete with kitchenetie, a shower
room and a bathroom. Facilities include a recreation rcom
with television and a laundry room. There are no faciities for
children or married couples. Off-campus housing is
available in the surrounding area.

Students are required to have a health examination form
completed by their physician certifying their good health.
Health forms may be obtained from the Oifice of Student
Life.

Inguiries about housing shouid be made to the Office of
Student Life on the appropriate campus.

To assure tranquiiity and appropriate living environment, all
residents are expected to respect each other's privacy and
rights. Inappropriate behavior is addressed through the
following sanctions:

1. Verbal Warning/Reprimand
A verbal warning is given to the siudent by a member of
the Office of Student Life staff discussing the incident.

2. Written, Warning
An officfai wriften warning 1s sent o the student and
discussed with the Office of Student Life staff members.
The student is told that further violations will result in
probationary action. A copy of the warning is put into the
student’s file for one year. ‘
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3. Probation
A student is put on dormitory probation by a member of
the Office of Student Life staff for a specific length of
time. if involved in any additional incidents, this may
resuit in possible removal from the dormitary. A copy of
the probationary letier is put into student’s file for one
year.
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4. Suspension Removal
The Dean of Students convenes the Student Affairs
Committee of the Faculty and the action of suspension
or removal is discussed. The length of time of
suspension or permanent removal is determined by the
Commiitee.

ON R. BASSEYT
"BORATORY



CODE OF

Polytechnic University draws a diverse population in pursuit

of honest inquiry and academic excellence. The education
and human interchange that ensue are grounded in
academic freedom and mutual respect. The rights and
respansibilities contained in municipal, state and federal
statutes are provided and expected from all members of
the Polytechnic community. The University reserves the
right to note, investigate and take appropriate steps as
described below.

ACADEMIC INTEGRITY

The faculty assumes that themes, term papers, results of
laboratery experiments and examinations submitted by
students represent their own work. The presentation for
academic credit of the same work in more than one course
is prohibited untess a joint project receives express and
prior permission from the instructors involved in it. The
following explanations clarify this for all students.

Written Work

All sources of assistance, published or unpubtished, are to
be acknewledged in every piece of writing.

Examinations

Students using, receiving, or providing unauthorized assis-
tance from notes or from other students during examina-
tion, are in violation of academic regulations and are
subject to academic discipline, including failure to receive
credit for the course, probation, and dismissal from
Polytechnic.

Laboratory Experiments

Although students may be permitted or required to
cooperate with one or more fellow students in laboratory
experiments, many are done independently; all require
some independent work. For students to submit the results
of others' work as their own, or to accept unauthorized help
in experiments, constitutes academic dishonesty.

. RULES OF CONDUCT
A. All members of the Polytechnic community —
students, student organizations, faculty members and
members of the staff — shall comply with city, state and
federal laws and ordinances affecting the maintenance
of order on Polytechnic premises.
1. Conduct which violates such laws and ordinances
on Polytechnic premises is subject to Polytechnic
discipline and public sanctions as circumstances may
warrant or dictate.
2. Conduct in violation of such laws and ordinances
occurring off Polytechnic premises is ordinarily not

subject to Palytechnic discipline unless such conduct:

a. seriously affects the interests of Polytechnic or
the position of members within the Polytechnic
community, or

b. occurs in close proximity to Polytechnic prem-
ises and is connected with offensive conduct on
Polytechnic premises.

CONDUCT

B. All members of the Polytechnic community are
prohibited from engaging in conduct leading to or
resulting in any of the following:

1. Interference with or disruption of the regular

operations and activities of Polytechnic.

2. Denial of, or unreasonable interference with the

rights of others — including persons not members of

the Polytechric community who are present as

invitees or licensees — on Polytechnic premises.

These include the right of academic freedom as well

as constitutionally protected rights.

3. Injury to Polytechnic property, real or personal.

4. Unauthorized access to or occupation of nonpublic

areas cn Polytechnic premises, including but not

limited to classrocoms, seminar rooms, lahoratories,

libraries, faculty and administrative offices, auditori-

ums, and recreational facilities.

5. Unautherized access to or use of personai property,

including files or records.
C. Visitors, including invitees or licensees, shall at all
times conduct themselves in a manner which is
cansistent with the maintenance of order on Polytechnic
premises, their privilege to remain on Polytechnic
property shall terminate upon breach of this regulation.
Polytechnic in addition reserves the right, at its
discretion, to withdraw at any time the privileges of
invitees or licensees to be on Polytechnic premises.
Trespassers have no privileges of any kind on Palytech-
nic property but are nonetheless subject to these
regulations governing the maintenance order.
D. Nothing contained in these rules is intended, nor shall
it be construed to, limit or restrict the freedom of speech
or peaceful assembly.

il. PROGRAM OF ENFORCEMENT

A Visitors (invitees, licensees or trespassers). When
administrative officers or members of the protection
services of Polytechnic in their discretion determine that
the privileges of invitees or licensees to be on
Polytechnic premises shouid be withdrawn, they ask the
invitees or licensees to leave the premises; the invitation
or license shall thereby be terminated. If any person,
whether initially trespasser, licensee or invitee, fails to
leave Polytechnic premises promptly upon request,
Polytechnic will use all reasonabie means, including
calling for assistance of the police, to effect removal.

B. Disciplinary Action. Members of Polytechnic who are
charged with violations of Polytechnic rules set forth in
Section | above are subject to apppropriate disciplinary
action as follows:

1. Students
a. Disciplinary actions are taken by the Student
Affairs Committee of the Faculty and the Office of
Student Life. Academic performance fails within
the purview of the instructor who may seek the
assistance of the department head. In instances of
broader consideration, the services of the Dean of
Students are requested. That person contacts all
parties involved, collects facts and requests the
advice of the monitoring bodies within the academ-
ic community. In order to inititate this process,
written complaints are submitted to the Dean of
Students.
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Matters of sufficient gravity which affect the
general operation and policies of Polytechnic are
addressed at adminisirative hearings. At that time,
persons may personally introduce rélevant informa-
tion in support of particular positions. Persons may
also have advisers present. Such deliberations are
taken by the Student Affairs Committee. The
recommendations of that body may be appealed.

2. Faculty Members

a. When faculiy members are charged with
violations cf these rules, efforts are made to resolve
matiers informally under the direction of the dean
of the respective division at the departmentai level
or with a committee of the faculty of that division.
b. When matters cannot be resolved as provided in
the preceding paragraph, disciplinary actions pro-
ceed as follows:
i. if the faculty member charged with a violation
has permanent or continuous tenure, the Rules
of Tenure in the Code of Practice apply.
i, if the facuity member does not have continu-
ous of permanent tenure, the case is referred to
a speciat committee of the faculty designated
for that purpose. The special commitiee adopts
its own rules of procedure. It has the authority to
impose penalties other than dismissal and {o
recommend dismissal.

3. Polytechnic Staff:

Administrative Officers and Other Employees
When members of the Polytechnic staff, other than
faculty members, have been charged with viola-
tions of Polytechnic rules, the charges are consid-
ered and determined administratively in accor-
dance with established practices of Polytechnic. If
the person against whom the charges have been
made is both an administrative officer and a faculty
member, the case is governed by this section
unless the conduct was of a nature to cast doubt
upon the person’s centinued gualifications for
service on the faculty; in the latter event, disciplina-
ry action proceeds in accordance with Section il-b-
2, above.

4. Student Organizations

If a student organization is charged with a violation
of Palytechnic rules, the charges are considered by
the Dean of Students, and the penalty assessed is
in accordance with those outlined below.

Student organizations can appeal decisions of the
Dean of Students {o the Student Affairs
Committee.

1It. PENALTIES
Penaliies for violation of Polytechnic rules which may be
imposed upon members of the Polytechnic community
include the following:
1. Reprimand
2. Censure
3. Removal of privileges
4, Suspension
5. Dismissal or explusion
6. Discontinuance of permission for student crganiza-
tions to operate on campus
7. Other sanctions deemed appropriate
Students receive no tuition or fee refunds for semesters
during which they are suspended or expelled for disciplina-
Ty reasons.

ALCOHOL

Polytechnic University does not condone the use of aicoho!
on campus. Polytechnic strictly adheres to the New York
State law requiring individuals to be at least 21 years of age
to dnnk.

All student groups wishing to hold events where beer or
wine is served must have permission of the Dean of
Students.

DRUG ABUSE

The State of New York has legal restrictions on the use of
drugs which are enforced throughout the state. Because
Polytechnic cannot protect those who disobey the laws of
the state, it does not interfere with law enforcement
agencies which may act upon information they obtain
regarding illegat acts. The community may also desire, as in
any other concerns, through the disciplinary system, to be
responsibie in cases which invalve campus abuse {both
public and private} or drugs.

HAZING

Polytechnic complies with Section 8450 of the Education
Law of the State of New York (as amended in 1980}
Accordingly, any actions or situations which recklessiy or
intentionally endanger mental or physical health or involve
the forced consumption of liquor or drugs for purposes of
initiation into or affiliation with any organizations is
prehibited.

Code of Conduct is subject to change based on annual
review.



A BRIEF GUIDE TO
COURSE DESCRIPTIONS

A variety of different symbols appear in the course listings
for each of Polytechnic's departments and pregrams. The
hypothetical example below contains all possible notations,
and is followed by a complete explanation of its elements:

MA XXX{ Experimental Design* 2Var1Ve:4
Principles of modern statistical experimentation, including practice
in the use of basic designs for scientific and industrial experiments
and testing. Single factor experiments, randomized block design,
Latin squares, Graeco-Latin squares; factorial and fracticnal factori-
al experiments; surface fitting designs. Prerequisite: MA 224. Co/
Prerequisite: MA 153.

Also listed under |E BBY.

EXPLANATION

“MA XXX is the course number for which you must
register. The dagger following the course number indicates
that this course may be taken for either undergraduate or
graduate credit.

‘Experimental Design” is the course title. The asterisk
following the title indicates that the course is not regularly
offered each year. Such indicated courses may be offered
efther on a regular basis {every second or third year}, or
when there is sufficient student demand for the subject.

A course without an asterisk is normally offered at some
time each year on one or more campuses. Check with the

appropriate department to see which criterion applies o
any particular course.

“212:1'2:4" means that the course meets for 2% lecture
nours and 1% laboratory hours each week, and that a total
of 4 credits (for undergraduate courses) or units (for
graduate courses) are awarded upon successful comple-
tion of the course.,

"Principles of modern. . .surface fitting designs” is the
actual description of the curricutum to be covered in the
course. Prerequisite: MA 224—means that a specific
course {(MA224) must be successfuily completed before
registering for the course being described {in this case MA
XXX). Co/Prerequisite: MA 153 indicates that a specific
course (MA 153) may be taken concurrently (during the
same semester), of it must be successfuily completed
before registering for the course described, at the
discretion of the adviser.

“Also listed under |E 889" means that the identical
course is listed by another department, and therefore you
may register under either course number . if one of the two
departments offering the course is your major department,
you should register under that department.
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DIVISIONS

THE DIVISION OF ARTS AND SCIENCES

Polytechnic University's Arts and Sciences Division pro-
vides a distinctive focus as an integral part of a major
technological university. The division consists of the
following departments:

Chemistry
Humanities
Communications
Mathematics
Physics

Social Sciences

For arts and sciences majors, and for engineering students
and others who plan to enter the worid of business and
industry or enroll in a professional school, the division seeks
to provide a broader perspective in a world increasingly
detined by science and technology. The division's close
relationship with the divisions of engineering and manage-
ment also provides options for careers and further study
not normally avaiiable outside the technological university,

Space, biotechnology, electronics, urban infrastructure,
communications — these are examples of our departmen-
tal interests in technological applications affecting society's
future. Qur departments are explorng such areas as
development of advanced materials and physical concepis,
the application of mathematics and statistics, technical
writing for improved communications, and the effect of
technology on human behavior and its ethical implications.

Unlike most arts and science divisions, we offer undergrad-
uates unique opporiunities for earty participation in re-
search experiences, working directly with graduate stu-
dents and facuity members. Undergraduates working
within our extensive graduate programs have access fo
state-of-the-art instrumentation and facilities that would be
unavailable to them in many institutions. We provide
individualized attention to all our majors, combining the
virtues of a small college and a major technoiogical
university. Arts and science students have direct contact
with top-flight faculty deeply involved in current research
and scholarship — the foundation for Polytechnic’s strong
graduate programs and its outstanding reputation as a
teaching unversity.

The division offers the B.3., M.S. and Ph D. in chemistry,
mathematics and physics, and the B.S. and M.S.in
humanities and communications, and in social sciences at
the Brooklyn campus. Several joint departmental degree
programs are offered, including a joint B.S. major in
mathematics and physics, mathematics with a computer
science option, B.3. dual majors in engineering and
sciences with social sciences or humanities, and M.§. and
Ph.D. programs in chemicai physics and polymer science
and engineering. We also offer graduate-level certificates
and M.S. programs in specialized journalism and environ-
mental behavior studies.

The division offers a contemparary liberal arts core
curriculum in the departments of social science, and
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humanities and communications. Innovative courses relat-
ing science and technology to society are open to liberal
arts students and tc majors in chemisiry, mathematics,
physics and engineering.

The divisicn exposes its students to comprehensive and
advanced computer applications within their disciplines,
and makes available substantial merit scholarship and
financia! aid programs. Students also have opportunities to
participate in the Polymer Research institute, the Center for
the Study of Philosophy and Technology, the Center for
Advanced Technology in Telecommunications and the
Weber Research institute {See Research Centers, p. 8).

The hallmark of the arts and sciences division is a deep
concern to help students relate what they learn to
significant developing technologies impacting society. We
strongly believe it is vital to educate the total person, in
order that he or she will be prepared to contribute
eftectively throughout a constructive professional lite.

THE DIVISION OF ENGINEERING

The Division of Engineering at Polytechnic houses all
academic departments offering engineering and computer
science degrees at the B.3., M., ENG., and Ph.D. levels.
These departments are the following:

Department of Aerospace Engineering

Department of Chemical Engineering

Department of Civil and Environmental Engineering

Depariment of Electrical Engineering and Computer
Science

Department of Mechanical and Industrial Engineering

Department of Metailurgy and Materials Science

The Division has an exceltent faculty, many with internation-
al repuiations as educators and researchers in their field of
specialization. Approximately one-half of the students
enrolled in engineering programs are at the graduate level.
They benefit from the extensive experience and active
participation of the faculty in state-of-the-art research
efforts. Among the areas of research for which Polytechnic
faculty are nationally and internationally known are:

Telecommunications
Electrophysics

Space Elecironics
Microwaves

Materiais

Earthguake Perormance of Structures
Military Logistics
Transportation

Aeronautics and Astronautics
Bioseparation

Imaging Sciences

Software Engineering
Acoustics :
Quantum Electronics

Puise Power



Graduate and undergraduate students have the opportuni-
ty to study under faculty who are themselves doing the
work which defines the state of the art in their fields.
Polytechnic's philosophy is one in which the linkage
between research and academic programs is strong. The
most prestigious researchers continue to teach graduate
and undergraduate courses on a reguiar basis.

Engineering curricula are designed for the complete
education of the beginning engineer. Fundamentals of
mathematics and the physical sciences are augmented by
strong treaitment of engineering science. Design and
laboratory components of engineering curricula stress the
creative and "‘hands-on’' activities which are so important
to a successful engineering career.

In humanities and sccial science courses, young engineers
are exposed to the societal issues and problems which
society hopes to improve through technoiogy. Cral and
written communications skills are developed and sharp-
ened in these courses, and further improved in laboratory
and design presentations of engineering courses,

Upon receipt of a B.S. in an engineering discipline, a
Polytechnic graduate is prepared to enter one of the most
exciting professions in existence, and is ready to make
meaningful contributions to the practice of engineering.

At the graduate level, students have the opportunity to
work side by side with internaticnally renowned faculty in
the clagsroom, and in research. An M.S. graduate of
Polytechnic is equipped with a depth of knowledge in his/
her field of speciatization, and is capable of making
significant contributions in engineering design and analysis.

The Polytechnic Ph.D. recipient is steeped in a background
of engineering research and application, and has, through
the dissertation, already exhibited the ability to advance the
state of the art of his/her field of specialization. Polytechnic
Ph.C.’s wilt help define the future of engineering and
technology through their effective research and innovative
application of engineering design and analysis.

Above all, an engineering education from Polytechnic
prepares the graduate for a lifetime of education and
growing knowledge. The ability to continue learning is
perhaps the mosti lasting gift of education, and in the
rapidly-advancing field of technology, is the most important
one, By giving its students a comprehensive education in
the basic principies of science and engineering, and by
developing the creative skills required for engineering
design and analysis, Polytechnic provides its graduates
wiih the ability to continue to grow and iearn as their
careers progress.

THE DIVISION OF MANAGEMENT

The management of top-flight technology is no longer a
fuxury in today's fast-paced industrial and business
environment. The exteni to which waorking professionals
can differentiate themselves with regard to their skills in
managing the complexities of technology, and the personal
involvement with technology will uttimately determine their
success, and the competitive success of the firm.

The Division of Management offers four graduate degrees
and one undergraduate degree designed to teach those

skills that make a difference in today's highly-charged,
growth-oriented envircnment.

The Master Of Science In Management

White the M.B.A. is a product of yesterday's industrial
revolution, our program is a product of today's technoiogi-
cal revolution. It combines the traditional, financial and
managerial skill of an M.B.A. with knowledge of modern
technoiogy.

Polytechnic is the onfy university in the metropolitan area
that offers the MSM degree for professionals who want to
manage companies whose success depends on technolo-
gy. Polytechnic's management concentration meets this
challenge, without slighting traditiona! financial and market-
ing training. Our teachers are experienced managers who
put innovation, entrepreneurship, and technology into real
business perspective.

Students get individualized aitention from our facutly,
improve their communication, interpersonal and decision-
making skills, and enhance their understanding of the
integrative nature of management.

The Master Of Science in Operations
Management

in a world of accelerating technologicai and social change,
and expanding international competition, the operations
executive is compelled to master skills which wiil help to
insure the productivity growth of the firm. The increasing
prevalence of high technology services, products, and
processes makes it imperative that this executive employ
state-of-the-art methods for coordinating the design, pro-
duction, and distribution functions. Moreover, to be totally
effective, he or she must assure the application of these
methods in a manner consistent with the motivational
needs of the employee.

The master's degree program in operations management is
designed to sensitize the student to the productivity needs
of the firm, and to equip him or her with the pertinent skills
for effectively deaiing with those needs. The operations
management student is not trained to be an expert in any
particular discipline, but rather is educated in how to be an
integrator of specialized techniques required fo meet the
organization's objectives. For this purpose, the MSOM
graduate is equipped with a strong appreciation for a wide
spectrum of quantitative and behavioral science methods
that can enhance decision-making effectiveness in the
areas of project planning, capacity allocation, inventory
management, workforce management, and quality contro!.
The rationale behind the MSOM curricuium is that the
manager will become most effective by gaining a sufficient
level of expertise in relevant discipiines, so that he or she
can mest accurately perform staffing, coordinating, and
contreiling functions. In other words, this master’s program
teaches people how to "step back” and lock at the
organization's needs from a variety of perspectives — that
is, they are equipped and encouraged to act as managers.
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The Master Of Science In Organizational
Behavior

Rapidly changing technology has had a major impact on
the knowledge and skills required of human resource
professionals. In response to such newly emerging require-
ments, this program was designed for personnel specialists
who need to be prepared for today’s high-tech work place.
This program provides the latest knowledge and tech-
nigues for dealing with the human problems in rapidly
changing organizationa! environments, and is open to
human resource practitioners who need to upgrade or
update their knowledge as well as career changers who
wish to enter the field.

In addition to traditional courses in personnel labor relations
and organizational development, the program offers a
variety of courses designed to bring students up to speed
with the latest approaches to human resource information
systems, performance and motivation management and

career management that deal with the impact of technologi-

cal change.

The Master Of Science In
Telecommunications Management

"Today, the biggest challenge facing American compa-
nies—both users and providers of telecommunications
services—is finding men and women who not only
understand today's technology but can manage that
technology and apply it to their company's immediate and
long-term goals.” . . .these words and thoughts have been
echoed by one company after another in the telecemmuni-
cations industry. And they represent the driving force
behind Polytechnic's Master of Science in Teilecommunica-
tions Management program.

Polytechnic started this master’s degree program in 1984
with the express purpose of providing education for
execulives faced with these new challanges and
opportunities.

The master of science in telecommunications management
is a rigorous 2-year, 4-semester program. it consists of 12
individual courses and an independent research project.
The strength of the proegram is the interdisciplinary
approach of the carefully structured set of courses.
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Traditional subjects in management . . .marketing, finance,
and accounting. . .are taught not as specialties but as basic
tools for the telecommunications manager.

At the same time, students learn the technical skills needed
to assess and apply new and emerging technologies in
telecommunications.

Bachelor of Science in Information
Management

The student who studies Information Management at
Polytechnic University prepares to apply computer skills to
the solution of business problems.

The program, which is a unique blend of courses from
management, computer science, social science, humani-
ties, mathematics and industrial engineering, educates
young women and men who will be able to:

» Take advantage of the improving performance and
declining cost of electronic information processing
systems,

» Apply computer based techniques to assist organiza-
tions in management decisions;

» Become creative problem solvers who wiil know how
to gather, store, retrieve, analyze and manage
electronic information. -

The advantages of studying Information Management at
Polytechnic are that the student is required to take higher
levels of math and science normally not required in other
management programs. Also, since the student has studied
at one of the most respected engineering and science
schools in the United States, the employer knows that the
student is prepared to deal with and understand the most
up-te-date developments in the computer field, and how
they best can be applied.

A degree in Information Management is also excellent
preparation for an advanced degree in business, or the
professions, such as law.



AEROSPACE
ENGINEERING

Ameng the pregrams offered by the Department of
Aerospace Engineering is the undergraduate program
feading to a bachelor of science degree in aerospace
engineering. Others lead to graduate degrees in aeronau-
tics and astronautics. All programs are offered at both the
Brooklyn and Long Island campuses. Graduate degrees are
offered at the master of science, engineer, and doctor of
philosophy levels.

THE AEROSPACE ENGINEERING
PROFESSION

Aerospace engineering is the art and science associated
with the design and performance of aircraft, missiies, and
spacecraft. The scientific aspects of space vehicle design
are rooted in the broad areas of the flow of fiquids and
gases, strength and stability of exiremely lightweight
structures, propulsion, guidance and controf, materials,
environmental conditions, thermodynamics, and heat
transfer.

From the standpoint of complexity, scope of engineering
and scientific problems, and sheer audacity of the mission,
vehicies currently being designed or projected for the
future stagger the imagination. Until recently, long range
missiles, moon vehicles, deep space probes and space
habitats, had been contained within the realm of science
fiction. To meet the challenges of the design of these
vehicles, aesrospace engineering training is based on
scientific principles that provide the engineer with the
greatest possible potential and flexibility. Confiicting re-
quirements imposed by considerations of safety, reliability,
cost, maintenance, production, and handling cften demand
compromises based upon the engineer’s skill and experi-
ence in order to atiain an optimum design. lt is the
responsibifity of the aerospace engineer to resolve such
issues.

UNDERGRADUATE PROGRAM

The undergraduate aerospace program not only affords
students an understanding of basic scientific principles but
trains them in the applications of such principles to the
chalienges of their-profession. The sophistication of
aerospace systems is such that students must necessarily
master some of the more powerful anaiytic technigues to
evolve efficient designs. The training is broad, so that
graduating students can apply their knowledge to such
diverse probtem areas as air and noise poliution, land and
sea vehicles, cceanographics, and biomechanics.

During the first two years of siudy, the foundation for future
professional subjects is established by courses in each of
the basic sciences; physics, chemistry, and mathematics.

Although the student begins training in a number of
engineering science areas such as computers, mechanics,
material science and strength of materials, the emphases
are primarily on principles and concepts in fundamental and
basic sciences.

in the junior and senior years, professional courses include
fluid mechanics, solid mechanics, guidance and control,
dynamics, flight mechanics, propulsion, and design.

The undergraduate program leads to the degree of
bachelor of science in aerospace engineering and is
accredited by the Accreditation Board for Engineering and
Technolegy (ABET), of which the American institute of
Aeronautics and Astronautics (AIAA) is a participant.

TRANSFER STUDENTS (Undergraduates)

Quaiified graduates of two-year pre-engineering programs,
such as those at liberal arts and community colieges, may
fulfill the requirements for the B.S. degree in aerospace
engineering in two additional years. Since pre-engineering
programs vary, a prescribed program is not possible;
conseguently, students should consult with an undergradu-
ate adviser. :

Graduates of technotogy programs may be able to fuffill the
requirements for the B.S. degree in aerospace engineering
in two to three and a half years depending on the scope
and level of their previous education. Consult with an
undergraduate adviser for details.

Transfer credits for courses taken at other schools are
subiect to frequent changes based on evaluation of content
and level. Thus students completing the same prograrm, but
in different years, may receive different amounts of transfer
credits. Consult the aerospace engineering undergraduate
adviser for current information.

Transfer students must arrive and present their records for
initial evaluation at least one week before the regular
registration period of their first semester at Polytechnic and
must have all transfer credit requests acted upon within
one year of such registration.

GRADUATE PROGRAM

Programs of study are offered leading to the degrees of
master of science, engineer, and doctor of phiosophy in
aeronautics and astronautics. Bachelor's degrees in aero-
space or mechanical engineering are generally required.
Applicants with degrees in other fields may be admitted
with deficiencies,
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REQUIREMENTS FOR THE
MASTER OF SCIENCE DEGREE
AE 731 Analytical Methods in Thermal 3
& Fluid Mechanics
AE 732 Computational Methods in Thermal 3
& Fluid Mechanics
AE 740 Principles of Fluid Dynamics 3
AE 741 Compressible Flow 3
AE 742 Vicous Flow 3
AE 810 Theory of Proputsion 3
AE971-72  Seminar in Aerospace
Engineering 0
Electives 18
36

in the above master's degree program students may
pursLe a project {up to six units counted toward the
degree) or a thesis {up to tweive units counted toward?e
degree) under the guidance of a faculty sponsor or may™
elect to camplete the program solely with courses. All
elective courses must be approved by a graduate adviser
and should be consistent with a definable objective
associated with the master's program.

The department limits to nine the tolal of transfer, reading
{guided studies), and validation credits which can be
offered toward master's degrees. The certification of
validation credits is administered by the deparimental
graduate advisers.

To obtain any graduate degree or certificate, a student
must have 3.0 grade point averages or better in ail graduate
courses and B or better averages in all guided studies
{readings, project, thesis, dissertation}. Additionally, stu-
dents must establish overall B averages in those depart-
mental courses submitied in partiat fullfiiment of degree
requirements. All courses submitted for degrees must have
been completed within the four-year period prior to the
awarding of degrees.

REQUIREMENTS FOR THE
ENGINEER DEGREE

Master's degrees in aerospace or mechanical engineering
which meet one of the department specialization area
requirements are generaily required. Applicants with
master's degrees not meeting these requirements may be
conditionally admitted with deficiencies as evaluated by a
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departmental graduate adviser. All candidates must com-
plete programs of study of at least 36 units beyond
master's degrees as approved by an appropriate depart-
mental graduate adviser. These programs of study normally
include at least 24 units of work within the department; part
of this work inciudes a project of 6 but not more than 12
units. Course work may be substituted for the project if
applicanis’ backgrounds include satisfactory evidence of
equivalent experience as evaluated by the guidance
committee. In addition, satisfactory attendance in AE §71-
72 (Seminar in Aerospace Engineering} is required for two
semesters.

To obtain any graduate degrees or certificates, students
must have 3.0 grade point averages cr better in all graduate
courses and B or better averages in all guided studies
{readings, project, thesis, disseriation},

REQUIREMENTS FOR THE
DOCTOR OF PHILOSOPHY DEGREE

Students interested in the Ph.D. program are required to
consuit as soon as possible with department graduate
advisers regarding eligibility to the qualifying examinations
and other regulations.

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

In order to enroll in a doctoral program of study, each
candidate must pass a set of qualifying examinations in
certain basic fields. Upon passing these examinations, 2
guidance committee is formed, and the candidate may then
register for dissertation research.

All candidates fer the Ph.D. must comptete a minimum of 36
units of approved courses beyond master’s degrees in
addition, registration for a minimum of 24 units of
dissertation research is required at the rate of a minimum of
three units per term, continuously, until the dissertation is
completed and accepted. Satisfactory atiendance in AE
g71-72 (Seminar in Aerospace Engineering) is required each
semester (normally, two semesters for the M.S. and four
additional semesters for the Ph.D.}. Ail of the above
requirements must be met within a seven-year peried, prior
io awarding degrees.



AEROSPACE ENGINEERING

Typical Course of Study for the Bachelor
of Science Degree in Aerospace Engineering

Freshman Year

First Semester Hours/Week
No. Subject Ct. Lab. Cr.
CM 101 General Chemistry, | 2% 0 2V
CM 11t General Chemistry Lab § 0 1Y% %
MA 101 Calcuius! 4 0 4
CS8 1002 intro. to Programming 2 0 2
HU 101 Humanities | 3 0 3
SL 10t Student Survival 0 1 0
88 104 Contemporary History 3 0 3
PE 101 Physical Education I? 0 2 .0
: 15
Sophomore Year
MA 103 Calculus i 3 0 3
PH 105 Intro. to Physics (I 3z 0 e
PH 115 Physics Laboratory i 0 it s
MT 302 Structure of Metals 2 0 2
ME 101 Graphics 1 3 2
ME 111 Mechanics | 3 0 3
HU 110 Report Writing | 3 0 3
PE 103 Physical Education il 0 2 _0
17
Junior Year
MA 260 Vectorsand P.D.E. 3 0 3
ME 20% Thermodynamics | 3 0 3
AE 231 Fluids | 3 0 3
AE 271 Fund. Stress Analysis | 3 0 3
AE 311 Mechanics of Flight 3 0 3
Hum¢SS Block Sequence® 3 0 _3
18
Senior Year
AE 233 Fiuids lif 3 0 3
ME 261 Vibrations 3 0 3
AE 281 Advanced Stress Analysis 2% 1% 3
AE 312 Mechanics of Flight I! 3 0 3
AE 343 Aircraft Design ! 2 3 3
Technical Elective® 3 0 _3
18

Second Semester Hours/Week
No. Subject Ci. Lab. Cr.
CM 102 General Chemistry, ff 2% 0 2V
CM 112 General Chemistry Lab § G 1% %
MA 102 Calculus i 4 0 4
PH 104 Intro. to Physics! 3 0 3
HU 200 Humanities I\ 3 0 3
Hum/SSs 3 0 3
PE 102 Physical Education I 0 2 0
16
MA 104 Applied Diff. Equaticns 3 0
PH 108 intro. to Physics i 214 0 21z
PH 118 intro. o Physics Lab. Il 0 1Y% %
ME 312 Mechanics i 3 0 3
ME 121 Mechanics of Materials 3 0 3
AE 341 Introduction to Aerodesign 2 3 3
Hum/S54 3 0 3
PE 104 Physical EQucation IV 0] 2 0
18
AE 232 Fluidsli 3 0 3
AE 251 Space Dynamics 3 0 3
AE 272 Fund. Stress Analysis || 2V 1% 3
AE 342 Aircraft Design | 2 3 3
EE 370 Princ. of Elect. Eng. 3 0 3
Hum/SS Block Seguence* 3 0 _3
18
AE 241 Propulsion 3 0 3
AE 344 Spacecraft Design 2 3 3
AF 350 Fluids Laboratory 0 3 1
Technical electives?® 6 0 6
Free Elective’ 3 0 _3
i6

Total credits required for graduation: 136

'Free electives are subject to departmental advisers’ approval.

2ROTC students may substitute four {(4) military science courses of zero {0}
credits for PE 101-104. Additionally, up to three {3) credits from the
following four {4}, 2-credit courses: MS 301, 303, 401, or 403, may be used
{o substitute for the free elective which exists in the aerospace
engineering programs.

*Technical Electives must be of senior-year quality, taken during the senior
year after approval by an aero adviser has been secured.

‘Requirements in humanities and social sctences — the student must take
HU 101, HU 110, HU 200, and §S 104, Students who are placed in HU 103
on the basis of the English Composition Placement test administered at
Polytechnic to all incoming students may substitute HU 103 for HU 101,
Students placed in HU 00B or HU 009 must complete this noncredit writing
caurse before taking HU 101 (or HU 103} and HU 110.

At least 1B of the credits students select in the humanities and social
sciences must meet the requirements of the Accreditation Board for
Engineering and Technology (ABET) These credits may not include skills-
oriented courses such as technical writing, pubhc speaking, or English as
e second language. Courses in literature, foreign languages, history,

acanomics, and others are acceptable. Students should consult their
advisers to ensure that these criteria are met.

In addition, students should select an area of concentration (such as
fiterature, commutications, the arts, or philosophy and comparative
religions in the Department of Humanities or economics, history,
anthropology or psychology in the Department of Sociat Sciences) and
elect a number of courses in this concentration, in consultation with
departmental advisers. A modern language may be chosen as a suitable
concentration but a student without prior knowledge of the language must
plan to devote at least 12 credit hours to the subject,

For the remaining credits in the humanities/social science requirement, the
student should select courses in areas other than that of the
concentration; the total number of humanities and social science credits
required is at feast twenty-four.

For further details and descriptions see the section of this catalog entitled

"Humanities and Social Sciences Requirements for Engineering and
Computer Science Majors.”
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UNDERGRADUATE COURSES

AE 231 Fluids1 3:0:3
Fluids, kinematics, hydrostatics, thermodynamics. Derivations of
continuity, momentum and energy equations. Flux concepts and
relation with divergence theorem. Control votume equations and
applications. Bernouili equation. Discussion of vorticity and stream
function. Potential flows over simple geometric configurations. Co/
Prerequisites: AE 201 and MA 260.

Also listed under ME 231.

AE 232 Fluids it 3:0:3
Flow in pipes and ducts. Students required to design flow measuring
and piping systems, One-dimensional gas dynamics. Convergent-
divergent nozzles. Normal and obiique shocks. Expansion fans.
Effects of friction and heat addition. Prerequisite: AE 231,

Also listed under ME 232.

AE 233 Fluids Il 3:0:3
Introduction to viscous flow theory. Viscous effects. Stress-strain
relations. Derivation of Navier-Stokes equations. Rayleigh problem
and diffusion time. Similarity theory. Prandtl boundary layer equa-
tions, flow over a flat plate. Approximate methods, numerical meth-
ods. Separated flows. Prerequisite: AE 232.

AE 234 Fluids IV 3:0:3
incompressible airfail theory, circulation, lift, Kutta condition. Finite
wing theory. Accustic motian. Methods of characteristics. Com-
pressible airfoil theory. Obligue shocks and expansion fans. Prereq-
uisite; AE 232,

AE 241 Propulsion 3:0:3
Operation, performance, design methods for flight vehicle proput-
sion systems. Airbreathing engines: iurbojet, turboprop, turbofan
and ramijet. Liguid and soltd propellant chemical rockets. Elements
ognuclear and electricatrocket propulsion systems. Prerequisite: AE
232.

AE 242 Rocket Propuision” 3:0:3
Development and design of rocket engines. Basic principles of
mechanics, thermodynamics, aerodynamics and combustion re-
viewed. Propellanis, rocket engine elements {solid and tiquid}, heat
transfer, cooling accessories, rocket testing and problems associat-
ed with rocket design and development. Senior elective. Preregui-
site: senior status.

AE 251 Space Dynamics 3:0:3
Motion of a particle, systems of particles, rigid bodies. Momenturn
and energy principles and appiications. impulsive forces and mo-
ments. Projectiles with air resistance. Gyroscopic theory. Prerequi-
sites: ME 112 and MA 104,

AE 271 Fundamentals of Stress Analysis | 3:0:3
Stress, equilibrium equations, strains, compatibility conditions,
stress strain relations, superposition, strain energy. Bending of
beams: unsymmetric bending of arbitrary section beams, bending
stresses, deflections, shear stresses on thin-walled section beams,
shear center. Prerequisite: MA 104 and ME 121,

Also listed under ME 271,

AE 272 Fundamentals of Stress Analysis II V2 1Va:3
Torsion of thin-walled open and closed section beams. Membrane
and hydrodynamic analogies. Bredt's formuia, multi celfed cross
sections. Strain energy, Castigliano’s theorems. Statically indeter-
minaie beams, frames, rings. Laboratory: experimental stress analy-
sis, sirain gages, brittle coating, photoelasticity, analogies. Prereg-
uisite: AE £271.

AE 281 Advanced Stress Analysis | 2v2:172:3
Elastic and inelastic buckling of columns, frames, plates, shelis,
effective width, sheet-stringer combinations, torsional instability,
energy methods for approximate solutions. Continuation of experi-
mental stress analysis methods developed in AE 272, Prerequisite:
AE 272.
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AE 282 Advanced Streas Analysis I 3:0:3
Matrix algebra. Matrix analysis of framed structrues: truss, beam,
frame, grid. Static and kinematic indeterminacies. Flexibility and
stiffness coefficients, reciprocal relations, symmeiry. Displace-
ments in determinate structures. Flexibility and stiffness methods
applied to statically indeterminate structures. Current programming
techniques. Prerequisite: AE 272.

AE 311 Mechanics of Fiight | 3:0:3
Principles of powered flight; development of equations of motion,
performance of subsonic and supersonic airplanes, discussion of
characteristics of various power planis. Properties of fiuids, dimen-
sional analysis, one-dimensional flows, subsonic airfoil and wing and
propeller theory and practice. Prerequisites: ME 112 or ME 117,

AE 312 Maechanics of Flight 1 3:0:3
Static and dynamic stability of aircraft and missites, Development of
rigid body equations of motion, linearization disturbed motion of
airplanes. Manual and automatic control systems and handling
qualities criteria. Prerequisite: AE 311,

AE 341 Introduction to Aercdesign 2:3:3
Introduction to lift and drag. Air-foil, wing, and body characteristics.
Description of various propulsion systems. Elementary aircraft and
missile performance. Appiication of above to wing sizing, engine
selection, and preliminary airframe design through the use of design
projects. Prerequisite: AE adviser's approval.

AE 342 Aircraft Design | 2:3:3
Prefiminary design &f commercial jet transport. Development of
aerodynamic configuration, power plant seleciion and lay-out
weight and baiance estimation. Performance, stability and control
analyses, airload estimations. Prerequisite: AE 311 and AE 341,

AE 343 Aircraft Design l 2:3:3
Structural designs of airplanes based on specification and aerody-
namic requirements. Discussions of construction materials, forming,
fasteners, fittings. Structurat arrangement of landing gear, fusetage,
stress analysis. Prerequisite: AE 342

AE 344 Spacecraft Design 2:3:3
Designs of hypervelocity vehicles. Trajectory and orbit analyses,
problems of re-entry, propuision system design, staging. Designof a
boost vehicle for sateilite missions, and a re-entry vehicle for earth
return. Prerequisite: AE 343,

AE 350 Fluids Laboratory 0:3:1
Laboratory experiments in the area of inviscid and viscous flows.
Prerequisite: AE 233.

AE 381-382 Senior Honors Work in Aerospace

Engineering I, il credit to be arranged
independent wark undertaken by qualified honars students in agro-
space engineering. Course material arranged by faculty steering
committee. Prerequisite: senior status,

AE 391-392 Guided Studies in Aercspace

Engineering |, Il credit to be arranged
Senior-year sequence for qualified students in aerospace engineer-
ing. Course material arranged by committee of faculty members.

GRADUATE COURSES

AE 623 Computational Methods in Mechanical and
Aerospace Engineering I* 2v2:0:3

Integrated survey of principal methods in obtaining approximate

solutions to boundary vaiue problems that oceur in structural analy-

s15. Particular attention to continuum techniques such as Fourier,

Ritz, Galerkin, least square and coffocation methods,

Also listed under ME 623



AE 624 Computational Methods in Mechanical and
Aerogpace Engineering II* 212:0:3
Continuation of AE 623 with particular emphasis on numerical tech-
niques of analysis, such as finite differences, iteration procedures
and Runge-Kutta method. Consideration of recently developed hy-
brid methods. lllustrative examples from contemnparary literature in
structural analysis. Prerequisite; AE 623,
Also listed under ME 624,

AE 651 Advanced Dynamics i 214:0:3
Kinematics and dynamics of a particle in space; translating and
rotating frames of reference. Systems of particles; plane motion of
rigid bodies. Two-body central force problem. Lagrange equations
with holonomic and nonholonomic constraints: applications.

Also listed under ME 651.

AE 652 Advanced Dynamics () 214:0:3
General motions of rigid bodies, Euler's equations, gyroscopic mo-
tions and stability, Impuisive motions, Linear oscillations of two-
degree and n-degree of freedom systemns, matrix formulationa, ap-
phcations, variational principles. Prerequisite: AES51.

Also listed under ME 652.

AE 682 Aero- and Hydroelasticity* 2V2:0:3
Analysis of problems with nonconservative type forces. Divergence
and flutter phenomena, flutter prevention, Applications to vibrations
and instabilities in aerospace, mechanical and civil engineering.
Prerequisite: AE adviser's approval.

AE 704 Aerothermochemistry* 242:0:3
Fundamentals of chemical thermodynamics, fluid dynamics and
chemical kinetics. Applications to combustion and emission phe-
nomena, fluid lasers, plasmas and hypersonics. Prerequisite: ME
701,

AE 714 Radiation Gas Dynamics* 2v2:0:3
Conservation eguations for gas flows with radiation transport. Signit-
icant inviscid and viscous flows: one-dimensional flows with radia-
tive transport according to various oplical properties; laminar flows
with simple transport properties; laminar flows with some complex
properties; and turbulent diffusive flows. Prerequisite: AE adviser's
approval.

AE 731 Analytical Methods in Thermal

and Fluid Mechanics* 212:0:3
Classifications of differential equations of fluid and thermal mechan-
ics. Methods of characteristics for supersonic flow and wave propa-
gation. Potential methods including complex variable applications

for transforms technigues for convection and conduction. Preregui- -

site: AE adviser's approval.

AE 732 Computational Methods in Thermal

and Fluid Mechanica 215:0:3
Numerical analyses. Finite difference approximaticns, efror and sta-
bility 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 con-
vection problems. Prerequisite: AE adviser's approval.
Also listed under ME 732.

AE 740 Principles of Fiuid Dynamics* 212:0:3
Conservation laws of mass momentum and energy. Elements of
potential theory and gas dynamics. Applications of inviscid flow to
simple internal and external geometrics; control volume and differ-
ential approach to fluid dynamic problems. Prerequisite: AE advis-
er's approval,

Also listed under ME 740.

AE 741 Compressible Flow* 21/2:0:3
Subsonic, transonic and supersonic flows over two dimensional and
axisymmetric bodies. Shock wave development in both one-dimen-
sional unsteady and two-dimensional steady flow systems. Internal
and external flows are considered. Prerequisite: AE adviser's
approval.

AEROSPACE ENGINEERING

AE 742 Viscous Flow* 2V2:0:3
Molecular and macrescopic transport, concepts of stress and strain,
and derivation of the Navier-Stokes equations. Applications to
problems of diffusion, boundary layers and slow motion. Analytic
and numerical methods are presented. Prerequisite: AE adviser's
approval.

AE 743 Turbulent Flow” 21/2:0:3
General theories of turbulence, basic concepts, transition, homaoge-
neous turbuience, analysis of turbuient shear fiows, turbulent heat
and mass transfer, experimental methods. Prerequisite: AE 742,

AE 744 Viscous Compressible Flow* 2/2:0:3
Effects of compressibility in both subsonic and supersanic flows on
boundary layer behavior including heat transfer effects, diffusion;
numerical approaches to solving these problems. Quasi-one-dimen-
sional flows in ducts and channels including eHects of viscosity, heat
transfer, mass transfer. Prerequisite: AE 741 and AE 742.

AE 745 Hydrodynamics* 212:0:3
General theorems of hydrodynamics. Analytica! techniques includ-
ing formulation of boundary conditions. Analyses of hydrofoils, plan-
ing, cavitating propeliers and hydrofoils, flow about partially sub-
merged bodies, wave drag, underwater propulsion, cascades,
surface impact, geophysical problems. Prerequisite: AE adviser's
approval.

AE 746 Fluid Dynamics or Rotating Machinery* 22:0:3
Methods of analysis of flow in rotating machines. Cascades, per-
formance, radial equilibrium, secondary flows, viscous flows. Super-
sonic and transonic flows in compressors and turbines. Prerequisite:
AE adviser's approval.

AE 748 Dynamics of Rarefied Gases* 212:0:3
Treatment of fundamenta! gas kinetics and introduction of pertinent
physical and mathematical concepts. Phenomenology and analysis
of low-denisty flows of neutral and ionized gases. Selected applica-
tions to flight problems, heat transfer and vacuum technology.
Prerequisite: AE adviser's approval.

AE 749 Magnetofluid Dynamics* 21/2:0:3
Dynamics of electrically conducted gases in electric and magnetic
fields. Moving fields and electromagnetic equation: Maxwell stress-
es, field and momentum-energy tensors. Thermodynamics of fluids
in electromagnetic fields. Magnetofluid dynamics, characteristics,
waves, shock waves. Applications: MHD propulsion and power
generation. Prerequisite: AE adviser's approval.

AE 750 Ocean Waves and Tides* 212:0:3
Generation, propagation and decay of surface waves and well,
internal waves, Rossby waves, seiches, storm surges, tides. Rela-
tions between theory and observation. Methods of observation.
Prerequisite: AE adviser's approval.

AE 751 Aerodynamica of Urban Environment I* 2v5:0:3
Aerodynamic forces and pressures on non-aeronautical shapes
including vehicles, buildings, other structures. Unsteady forces and
dynamic interaction with structures. Motion and thermal characteris-
tics of atmospheric boundary layer. Air flow and thermal characteris-
tics over urban regions and various topographical configurations.
Prerequisite: adviser's approval.

AE 752 Aerodynamics of Urban Environment (1* 21/2:0:3
Travel and dispersal of atmospheric pollutants. Plume rise and
dispersion theories with application to uniform and nonuniform at-
mospheres. Effects of boundary configurations of various scales;
buiidings, urban regions, bodies of water, mountains, valleys. Pre-
requisite: AE 751
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AE 753-754 Wave Turbulence |, {i* each 2v2:0:3
Analysis of inhomogeneous and nonstationary turbulent tields. Ki-
netic and fluid dynamic descriptions of many-particle systems at
both quasilinear and nonlinear levels. Wave-particle and wave-wave
instabilities treated as collision processes both classically and quan-
tum theoretically. Determinations of self-consistent kinetic equa-
tions for both particles and waves. Applications to space-time evolu-
fion of coupled background and turbulent wave fields. Prerequisite:
AE adviser's approval.

Also listed under EL 781-782

AE 755 Experimental Methods in Thermal and

Fluid Mechanics* 22:0:3
Measurement principles including mechanical, electrical, electro-
magnetic, thermat and optical techniques. Applications to measure-
ments of forces, pressures, heat transfer, velocity and electron
density. Schlieren, interferometry, laser, Raman scattering. Prereq-
uvisite: AE adviser's approvai.

AE 758 Special Topics: Fluid Mechanics* 2Y2:0:3
Topics of particular current interest in fluid mechanics. Prerequisite:
AE adviser's approval.

AE 801 Trajectories and Orbits* 21/2:0:3
Two-body problem, formulas for orbital motion, optimum orbit trans-
fer and rendezvous problem, interplaneiary irajectoris. Re-entry
trajectories, maximum acceleration and heat transfer, effect of aero-
dynamic lift. Prerequisite; AE adviser's approval.

AE 802 Space Mechanics* 2%2:0:3
Treatment of celestial mechanics including n-body problem, 3-bedy
problem, restricted 3-body problem. Jacobi integral and applica-
tions, including effects of atlmospheric drag, oblateness of the earth,
and presence of additional bodies; motion of the moon. Prerequisite.
AE BO1.

AE 803 Vehicle Dynamics I* 212:0:3
Atmospheric flight mechanics of airplanes, quasisteady and dynam-
ic performance in various flight regimes, energy methods. Space
vehicles, partial motion in centrat foree field, launch and re-entry
trajectories. Land and seaborne vehicles: autornebile, tracked vehi-
cles, ship and GEM vehicles. Prerequisite: AE adviser's approval.

AE 804 Vehicle Dynamics II* 214:0:3
Dynamics of aircraft in symmefric and asymmetnc atmosphernic
flight. Stability and automatic contrel of launch vehicles. Dynamic
stability of high-speed tracked vehicles. Automobile handling char-
acteristics. Stability of seaborne vehicles. Huils, hydrofoils and GEM
vehicles. Prerequisites: AE 803,

AE B06 Physics of the Atmosphere” 2/2:0:3
Origins of sotar system, planets, atmospheres. Structures, composi-
tions of planetary atmospheres. Minor constituents, natural and
manmade, gravitational effects and distribution, escape of gases.
Sun and its relationship to earth, planets. Atomic, molecular
processes, siralosphere, ozone, winds and synamics, mesosphere,
thermosphere. Prerequisite: AE adviser’'s approval.

AE 810 Theory of Propulsion* 2%2:0:3
Principles of modern propulsion based on chemical energy scurces.
Air-breathing engines, combustion thermodynamics, flows with
chemical reactions, thermochemisty of solid and liquid rocket en-
gines. Engineering parameters in engine design. Prerequisite: AE
adviser's approval.

Algo listed under ME 810.

AE B11 Engine-Airplane Integration® 22:0:3
Basic concepts underlying interaction of power plant and airframe
flow fields. Air intet and jet exhaust region design requirements:
estimation of net axial forces. Uses of thrust vectorning for attainment
of VISTOL perlormance and for improved high-speed maneuvering
capabilities. Prerequisite; AE adviser's approval.

60

AE 812 Helicopter Theory" 212:0:3
General development of rotating-wing aircraft. Hovering and vertical
flight analysis and performance. Autorotation, blade motion and
rotor control. Analysis of forward flight. Rotor biade stall. Stabiiity
and vibration problems of helicopters. Prerequisite: AE adviser's
approval.

AE 819 Special Topics:

Aeronautics and Astronautics® 21/2:0:3
Topics of particular current interest in aeronautics and astronautics.
Prerequisite: AE agviser's approval.

AE 901-904 Guided Readings I, Ii, 11, IV each 3 units
Open to qualified graduate students interested in special advanced
topics Directed study including anaiytical work and/or laboratory
investigations. Prerequisite: written permission of departmental
head.

SEMINAR, PROJECTS, THESIS
AND DISSERTATION

AE 971-972 Seminar in Mechanical and

Aerospace Engineering 0
Recent developments through tectures by representatives from -
industry, research, educational institutions. Discussions from floor.
Satistactory attendance required of master's or engineer students
for two semesters; four additional semesters required of PhD.
students.

AE 996 Project each 3 units
Engineering project pursued with guidance of faculty member. Pro-
ject titles submitted in writing to department head and adviser
appointed. May be exiended 1o thesis with project adviser's recom-
mendation. Credit only upon compietion of project. Reregistration
fee: 3-unit charge Prerequisite: degree status.

AE 997 M.S. Thesis each 3 units
tMaster’s thesis to present results of original investigation in field of
student’s specialty. Thesis an extension of AE 996, on recommenda-
tion of project adviser. Continuous registraticn required. Maximum
of twelve units of AE 996-997 counted toward degree. Rereqistration
fee: 3-unit charge. Prerequisite- AE 996,

AE 998 Engineer Project each 3 units
Analytical, experimental or design project under guidance of faculty
member. Oral examination on project and retated topics required of
candidates. Continuous registration required untit satisfactory pro-
ject compieted. Minimum of six, maximum of twelve units of AE 996-
997 counted toward degrees. Reregistration fee: 3-unit charge.
Prerequisite: post-mastes status.

AE 999 Ph.D. Dissertation each 3 units
Doctor's dissertation evingcing independent study and original con-
tributions in field of specialization. Oral examination on subject of
dissertation and reiated topics required. Mirimum of 24 units; also
continuous registration at minimum of 3 units per semester required
unti! dissertation completed. Reregistration fee: 3-unit charge. Pre-
requisite: degree status.

FACULTY

Pasquale M. Sforza, Professor and Head of Aerospace
Engineering

B.AeE., M.S., Ph.D., Polytechnic Institute of Brookiyn
Theoretical and experimental fiuid dynamics, aircraft and
engine design

Rabenrt J. Cresci, Professor

B.Ae.E, M Ae E.. Ph.D., Polytechnic Institute of Brooklyn
Gas dynamics, heat and mass transfer, industrial
aerodynamics



Joseph Kempner, Professor
B.Ae.E., M.Ae.E., Ph.D., Palytechnic Instifute of Brooklyn
Structural analysis, shell theory, structural dynamics

Jerome M. Klosner, Professor

B.C.E., CCNY: M.S., Columnbia University; Ph.D., Polytech-
nic Institute of Brooklyn

Structural dynamics, fluid-structure interaction, themal
stress analysis

Samuel Lederman, Professor

Dipl. Ing., Technical University of Munich (Germany); M.EE.,

Polytechnic Institute of Brookiyn
Wind and shock tunnel testing, diagnostics of fiuids
microwaves, spectroscopy, lasers, and plasma

Morris Morduchow, Professor

B.A., Brooklyn Callege; B.Ae.E., M.Ae.E., D Ae.E., Polytech-
nic Institute of Brooklyn

Fiuid dynamics, solid dynamics, numerical analysis

James Bentson, Associate Professor
B.S.,M.5, Ph.D., Polytechnic Institute of Brookiyn
Computational methods, hydrodynamics, vehicie dynamics

Morris P. Isom, Associate Professor

A B., Harvard University; M.5., Massachusetts Institute of
Technology; Ph.D., Princeton University

Acoustics, gas dynamics, applied mathematics

Gabriel Qyibo, Associate Professor

B.Eng. {Aero) Imperial College, Ph.D. {Aerc) Rensselaer
Polytechnic inst.

Aercefasticily, unsteady aerodynamics, transonic ffow.

AEROSPACE ENGINEERING

Jack E. Werner, Associate Professor

B.S., M.5., Massachusetts Institute of Technology; Ph.D.,
Johns Hopkins tUniversity

Low-speed aeraodynamics, shock waves, fluid mechanics

EMERITUS FACULTY

Martin H. Bloom, Institute Professor Emeritus

BME., M.S., Ph.D., Polytechnic institute of Brocklyn
Fiuid and thermai studies; aerospace engineering; energy
conservation

Gino Moretti, Professor Emeritus
Ph.D_, University of Turin {italy)
Fluid mechanics, numerical technigques

Sebastian V. Nardo, Professor Emeritus
BM.E., M.Ae E, Ph.D., Polytechnic institute of Brookiyn
Structural mechanics, dynamics, and solar energy

Simon Slutsky, Professor Emeritus

B.C.E., CCNY; M.S., Columbia University; Ph.D., Polytech-
nic Institute of Brooklyn

Urban noise, engine noise, and vibrations

ADJUNCT FACULTY

Robert S. Levy, Adjunct Associate Professor
B.M.E., City College of New York; M.M.E., Ph.D., Polytech-
nic Institute of Brooklyn
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BIOENGINEERING PROGRAM

The dual-discipline program of bioengineering introduces
the student to engineering in the health-related sciences.
The curriculum includes engineering and life-science class
work where both hardware and anaiytic applications are
presented. Material covered includes the instrumentation to
acquire physiologic data and the techniques to analyze and
process such data,

Bioengineers bring new viewpoints to the life sciences. By
use of their engineering training, they may conduct, direct
or collaborate in research that provides a quantitative
understanding of the living systems. Their knowledge of the
life sciences, when applied to related engineering
problems, assures that the solution to the probtems takes
full account of the special properties of living systems. In
short, bio-engineers provide the intellectual link between
engineering and the life sciences, a role increasingly
important in biological and medical research and in
industry.

DEGREE PROGRAMS

Polytechnic offers programs that lead o the master of
science and doctor of philosophy degrees in bicengineer-
ing. While there is no undergraduate program at the
present time, students may take a bioengineering concen-
tration within most undergraduate engineering curricula.

REQUIREMENTS FOR THE
MASTER’S DEGREE

It is expected that the undergraguate training of many
students who enter the master's degree program will be
deficient in certain areas. For this reason the program
specifies a number of undergraduate requirements in
chemistry, biology, mathematics and systems. These
requirements (or their equivalents) must be completed
before the student is permitted to reqister for graduate
level courses in bicengineeing. The required courses are
offered as electives in the undergraduate school so that
Polytechnic students who are interested in the program
may complete them in their seniors tear. Students from
other schools take these courses or show eqguivalent
preparation.

The master's programs consist of 38 units: 6 in mathemat-
ics, 18 in bioengineering, 6 in research and 6 in electives.
This sequence permits students to maintain and expand
their engineering background ang to acquire experience
with living systems simultanaously.

UNDERGRADUATE REQUIREMENTS

No. Required Subjects Credits

CM 122 Crganic Chemistry | 3

CM 1684 Physical Chemistry of Living Sys- 3
tems

L5105 General Biclegy | 4

BE 201-202 Systems Approach to Biomedicine 4

[
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MA 001 Review of Calculus 0
GRADUATE REQUIREMENTS
No. Required Subjects Units
BE 600 Physiology Laboratory 3
BE 602 Clinical Techniques Laboratory 3
BE 603 Biophysics | 3
BE 610-611 Physiology for Bioengineers 6
BE 621 Instruments and Measurements in 3
Physiological Systems
BE 961-962 Collogquium in Bicengineering 0
Electives in Mathematics
(chosen with the approval of the adviser) 6
Electives in Bioengineering 6
BE 966 Project _ B
Total 36

Some laboratory sessions for the program are held at the
nearby Long tsland College Hospital, where live animal
studies may be performed. The hospital has made many of
its animal facilities availabie to the Palytechnic bioengineer-
ing pregram, and has allocated space for live animat
research. In addition students associated with the program
are exposed to the hopital environment and equipment
used in clincial and diagnostic studies.

REQUIREMENTS FOR THE
DOCTOR’S DEGREE

To be accepted inte the bioengineering doctoral program,
the student is required to pass a comprehensive qualifying
examination. All students who have completed the course
work toward the master's degree (excluding the project)
with a B average or better are eligible to take the exam if
they have been registered in the program for at least the
two semesters preceding the examinaticn date.

After passing the qualifying examination, the candidate (in
consultation with program agvisers) plans a program of
study which inclugdes additional background for
bioengineering (as noted below) and course work in two
minor fields chosen by the candidate. In addition, the
student must exhibit an ability to read scientific literature in
a foreign language and finaily must present an acceptable
doctoral dissertation on an elected research program. This
research study for the doctor's degree is carried out under
the direction of (and finally approved by) a guidance
commitiee appointed by the vice president for research
and graduate affairs.

Required Subject Areas Units
Advanced Laboratory or internship
{(as arranged with adviser) 5
Transportation Phenomena or Equivalents 6
Graduate Biochemistry 3
Bicengineering Electives or Equivalents ' 9
Research and dissertation (BE 999) 36
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UNDERGRADUATE COURSES

BE 201-203 Systems Approach to

Biomedicine i, Il each 2:0:2
Introduction to modeiing and simulation in biomedicine. Characteri-
zation of resistive and storage properties of physiological systems
and their analogs. Analysis of systems with combined properties.
Transform notation and transfer functions. Impedance concepts
with applications to pulmanary function and diffusion. Periodic sig-
nals as related 1o physiological sysiems. (breathing, EKG), Fourier
expansion and frequency response. Introductory concepts associ-
ated with feedback. BE 201 prerequisite: MA 102 or equivalent and
per?ission of student’s deparimental adviser. BE 202 prerequisite:
BE 201. )

GRADUATE COURSES

BE 600 Physiology Laboratory 0:4:3
Studies of physiological specimens. Microscopic studies of tissue,
nerve and muscle. Animal studies. Co/Prerequisite: BE 610

BE §02 Clinical Techniques Laboratory 0:4:3
Laboratory tests and measurements in biological specimens and
refation to pathological states. Determination of fluid proper-
ties—viscosity, refractive index, etc. Characteristics of pH meters,
pH determinations, colorimetry, spectrophotometry, fiuorimetry,
flame photometry, Separation techniques—centrifuge, chromatog-
raphy, electropharesis. Tracer techniques. Co/Prerequisites: LS 105
and BE 610 and CM 164 or equivalent.

BE 603 Biophysics| 2142:0:3
Physical properties of biological systems. Structural strength, elas-
ticity of bones, muscle, other tissue. Flow properties through tissue,
diffusion of gases and liquids, flow through vessels. Compartmental
analysis, models, trace analysis, Pretequisite: BE 201-202 or
equivalent and Co/Prerequisites: LS 105 and CM 164 or equivalent.
Also listed under PH 635

BE 604 Biophysics il 21/4:0:3
Transport processes in and models of specific organs. Application of
radionuclides and dyes for imaging. Nerve conduction with a de-

tailed discussion of the Hodgkin-Huxley and current models. Prey- -

predator interactions on the celiufar level, in radioimmuncassays,
and in population control. Prerequisite: BE 603
Also listed under PH 636

BE 605 Radiation Physics with Bielogical
and Medical Applications* 2%2:0:3

Principles of atomic and molecular physics. Problems of radiation
protection and biological effects of ionizing radiation. Radiation
dosimeiry and relationship between dose, biciogical behavior or
radionucilides, radiation safety levels, effecis of acoustical, micro-
waves, and thermal radiation. Prerequisite: PH 355 or equivalent,
Also listed under PH 637
BE 610-611 Physiology for

Bicengineers [, Il each 2v2:0:3
intensive course in human physiology. Overail organization of the
body: colon cells, tissue, organs, structure, fluids. Properties and
transportation of body fluids; renai function; cardio-pulmonary, ner-
vous, and gastrointestinal systems. BE 610 Prerequisites: CM 122
and LS 105 or equivalent. BE 611 Prerequisite: BE 510

BE 612 Advanced Physiology Laboratory™ 1:6:6
Live animal experiments and demonstrations to illustrate principles
of physiclogy, principles of biological laboratory experimentation
and technigues of animal experimentation. Prerequisites: BE 600,
BE 611 and BE 621.

BIOENGINEERING
BE 621 Instruments and Measurements
in Physiological Systems 2%/2:0:3
Theoretical and practical aspects of measurement problems in
physiological systems. Volume conductors: microelectrodes: tech-
mique for acquiring body-% nerated signals. Multi-phasic screening
systems. EMG, EEG, EKG. Readout devices and computer inter-
face; digital instrumentation; telemetry. Analog and digital computer
simulation of biological systems. Prerequisites: BE 201-202 and Co!
Prerequisite: LS 105. :

BE 623 Mincomputer Instrumentation

for Scientific Research* 1:2:3
Fundamentals of digital electronics and minicomputers; computer-
automatied laboratory instrurnentation; programming and interfac-
ing required for data acquision and control in scientific research
Experiments with minicomputers and with laboratory apparatus
interfaced directly to minicomputers., Prerequisite: instructor's
permission.
Also listed under PH 612 and CM 760

BE 650 Biomechanics* 2v2:0:3
Fundamental basics of biomechanics interpreted in terms of human
engineering and engineering mechanics. Applications to industrial
and medical problems. Significant anatomical, kinesiologica! and
physiological considerations. Demonstration of applications to in-
dustrial as welt as medical problems.

Also listed under ME 651

BE 670 Biosystems* 2v5:0:3
Examination of control functions in the body. Types and properties of
receptors. Feedback mechanisms. Performance tests, analysis and
simulation of the cardiovascular, respiratory and fluid regulation
systems. Examination of pathological states based on simulated
models. Prerequisite: adviser's approval.

BE 675 Sensation and Perception* 21/2:0:3
Review of different sensory systems: vision, audition, taste, smell,
touch temperature sensitivity, vestibular, kinesthetic senses and
their relation to nonsensory controlling stimuli, techniques of ob-
taining psycho-physical data on each sensory system, and the
relation of these techniques to theories of discrimination. Available
to undergraduate majors in social science with permission of the
instructor. Prerequisite: SS 188 or equivalent or instructor’s
permission.

Also listed under SS 912

BE 676 Comparative Psychology 21/5:0:3
Comparsion of behavior of different species as function of ethnologi-
cal and psychological variables. Behavior genetics, neural ang hor-
menal confrof of behavior, behavioral consequences of special sen-
sory  structures, species-speciic  béhavior, cntical period,
communication. Prerequisite: SS 189 or equivalent, or LS 106 or
equivalent or instructor’'s permission.

Also listed under §§ 814

BE 692 Neurophyaiology* 21/:0:3
Anin-depth discussion of basic nerve cell physiology covering such
topics as resting potential, sodium pumgp, action potential, synaptic
mechanisms and local neuronal circuits. Prerequisite: LS 106 or BE
611.

Also listed under LS 600

BE 693 Topics in the Neurosciences* 2%2:0:3
A review and in-depth discussion of various topics in the neuros-
ciences. Typical fopics will be neurotransmitters, motor control,
developmental neurobiology, circadian rhythms, pain, neuronal
modeling, neural correlates of central nervous sysiem disorders,
etc. Topics will vary from semester to semester and course may be
taken for repeated credits. Prerequisite: LS 106 or BE 611 or instruc-
tor's permission.

Also listed under LS 601
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BE 695 Physiological Psychology* 2v2:0:3
Review of physiological bases and correlates of behavior. Physiolo-
gy of sensory systems, emotions, motivations and electrophysiologi-
cal correlates of learning. Prerequisite: 35 158 or BE 111 or instruc-
tor's approval.

Also listed under S5 913

BE 741 Biocengineering Metallurgy i* 2V2:0:3
Metals and alloys for use in the body environment. Examination of
corrosion, excessive plastic deformation, fraciure and stress-corro-
sion-cracking. Characterization of metals and alloys, atomistic, mi-
croscopic and macroscopic structures. The phase diagram. Prepa-
ration of dental amalgams and other alloys.

Also listed under MT 727

BE 742 Bioengineering Metallurgy {1* 2'4:0:3
Designs of alloys for bioengineering applications. Mechanical prop-
erty requirements for alloys. Effects on plastic deformation of work
hardening, recovery and recrystallization. Techniques for avoiding
creep and fatigue failures. Principles of oxidation and corrosion.
Composite corrosion-resistant materials. Prerequisite: BE 741.

BE 800 Selected Topics in Bioengineering* 22:0:3
Topics of special current interest in bicengineenng as announced in
advance of a particular semester offering. Prerequisite: adviser's
approval.

BE 935 Engineenng Projects

elated to Public Administration each J units
See Polytechnic’s Cooperative Program with New York University's
Graduate School of Public Administration on page 000 for details.

THESIS, COLLOQUIM
AND INTERNSHIP

BE 961-962 Colloquium in Bicengineering* no credit
Recent developments in the field of bicengineering through lectures
given by engineers, scientists and physicians from industry, re-
search, medical and educational institutions by staff members, and
by qualified graduate students. Required for two semesters of all
graduate students seeking degrees.

BE 971-972 Biocengineering Internship* each 3 units
Assignments of graduate students as members of selected hospital
teams to observe hospital practice and participate where appropri-
ate. Work directed by adviser from Polytechnic and leader of hospi-
tal team. Normally limited to students who have completed one full
year of graduate study. Prerequisites: BE 802, BE 611, adviser's
permission.

BE 996 Project each 3 units
Bicengineering project under guidance of qualified faculty member
subject to approval of program adviser. Projects may dea! with any
aspect of engineering applications in biclogical studies. Six units of
project are required for the M.S. degree.

BE 999 Thesis for

Degree of Doctor of Philosophy each 3 units
Thesis to give results of independent investigation of problem in
bicengineering; requires thorough search of the literature and may
involve experimental work or may be of a theoretical and analytical
nature. Dissertation to show that originai contribution has been
made that is worthy of publication in recognized journals. Candiate
required to take oral examination on subject of thesis and related
topics. Total registration of 24 credits required. Prerequisites; de-
gree status and successful performance on qualifying examination.
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FACULTY

Jesse F. Crump, Associate Professor and Director of
Bioengineering

B.S., M.D., University of Nebraska

Physiology, bioengineering

William B. Blesser, Professor of Bioengineering

B.M.E., Rensselaer Polytechnic Institute; M.E.E., Polytech-
nic institute of Brooklyn

instrumentation; control systems; bioengineering

George Bugliarello, President and Professor

Dr. Ing., University of Pauda (ltaly); M.S., Universily of
Minnesota; Sc. D., Massachusetts Institute of Technology
Biorheology; social technology

Alfred L_Copley, Research Professor of Lite Science and
Bioengineering :
M.D., University of Basel (Switzerland)

Biorheology

ADJUNCT FACULTY

Gabor B. Levy, Adjunct Professor of Bioengineering
Ph.D., St. Thomas Institute of Cincinnati

Carl P. Mason, Adjunct Lecturer in Bioengineering
B.S.M.E., M.5. Bio.E., Polytechnic Institute of New York

PARTICIPATING FACULTY

Robert C. Ackerburg, Professor of Chemical Engineering
Patrick T. Cahill, Professor of Physics

Herbert Morawetz, Professor of Polymer Chemistry
Shirley M. Motzkin, Professor of Biology

Kurt Salzinger, Professor of Psychology

Saul W. Rosenthal, Associate Professor of Electrophysics

SUPPORTING AND ADVISORY STAFF

Doris Escher (Mentefiore Hosptial and Medical Center)
M.D., New York University
Pacemakers; cardiovascular studies

Henry Freedman (Long Island College Hosptia)
M.D., New York University
Geriatrics

Paul Fried (Veterans Administration — Brooklyn)
M.S., Polytechnic institute of Brooklyn
Biomedical engineering

Seymour Furman (Montefiore Hospital and Medical
Center)

M.D., SUNY (Downstate Medicat Center)
Pacemakers; cardiovascular studies



Raphael Henkin {Veteran's Administration Hospital,
Braoklyn)
M.S., Bicengineering

Paul Kaplan {Maimonides Medical Center, Brocklyn)
M.5., Bioengineering

Parviz Lalezari (Montefiore Hospital and Medical Center)
M.D., University of Teheran (Iran)
Hematology

Harold A. Lyons (Downstate Medical Center and Kings
County Hospital) M.D., Long Island Coilege of Medicine
Pulmonary function

BIOENGINEERING

Robert Robertazzi (Maimonides Mediocal Center,
Brooklyn}
M.S., Bioengineering

Lenore R. Zobman (Montefiore Hospital and Medical
Center) '

M.D., SUNY {Downstate Medical Center)

Exercise cardiology



CHEMICAL ENGINEERING

Students of chemical engineering are taught to develop
knowledge and analytical skills 1o bridge the technoiogical
gap between scientific advances and the economical
production of new and useful products.

Chernical engineers rely heavily on science, engineering
methods, experience and ingenuity to invent the processes
and equipment required to make these products. Chemical
engineers have contributed to the development of virtualiy
every material common to modern life. They are involved
with the production of petroleum products, plastics,
pharmaceuticals, foodstuffs, synthetic rubber and rocket
propellants, to name a few. Their influence has been felt in
developing nuclear reactors, fuel cells, automatic controls,
water desalting plants, missiles, and artificial kidneys.

Students may choose a very wide range of activities,
including research, process and product development,
design and supervision of the construction and operation of
industrial plants, technical sales and services, consulting,
management and teaching. Opportunities are virtually
unlimited.

The foundations of chemica! engineering are the sciences,
with emphasis on chemistry, mathematics, physics and the
engineering sciences, including thermodynamics, fluid
mechanics, kinetics and heat and mass transfer. Chemical
engineering courses include the analysis, design and
contral of equipment, operations and processes.

UNDERGRADUATE PROGRAM

The undergraduate program in chemical engineering
provides a sound foundation in science and the engineering
sciences and builds on this a strong and integrated set of
courses in chemical engineering. Thorough instruction is
given in chemistry, physics, mathematics and in the
engineering sciences basic to the understanding of
physical and chemical operations and processes. Courses
in engineering science include engineering thermodynam-
ics, reaction kinetics, process dynamics, fluid mechanics,
heat transfer and mass transter.
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The chemical engineering curriculum provides a back-
ground which 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
capacities in industry or 1o enter graduate school for
advanced study in chemical engineering or other fields.

The Department of Chemical Engineering offers undergrad-
uate degree programs at two campuses, Brooklyn and
Long island, with identical curricula and courses.

Students wishing to specialize in certain subject areas may
do so through judicious selection of technical electives.
Chemical engineering students may be particularly interest-
ed in the medical-related field, in environmental problems,
in computer applications or management. For example,
students interested in medical or biosystems might choose
technical elective courses such as LS 105, LS 115, BE 201,
BE 206, BE 610, and BE 603, while those interested in
envircnmental studies might choose S5 182, LS 105, LS
140, CE 340, CE 341, CE 770, CE 342 and CH 752. A
management emphasis might be developed by choosing
MG 300, SS 251 & 252, [E 252, IE 327 and MG 601. Similarly,
an emphasis in computer sciences could be arranged.
Specializations can be developed with departmental
advisers.

An undergraduate program leads to the degree of bacheior
of science in chemical engineering and is recognized by the
Accreditation Board for Engineering and Technology.

Polytechnic requires a 2.0 minimum average for graduation.
Students must meet the academic standards of the
department. For students to advance to the senior year, a
2.0 grade average must be maintained in chemical
engineering courses CH 123, CH 124, CH 220, CH 221, CH
251, CH 261; 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 prerequi-
sites must be satisfied before the students are permitted to
enrotl in chemical engineering courses.



CHEMICAL ENGINEERING

Typical Course of Study for the Bachelor
of Science Degree in Chemical Engineering

Freshman Year

First Semester

No.  Subject
MA 101 Caleulus |
CM 101 General Chemistry |

CM 11

General Cehmistry Lab )
Cs 100

Intraduction to Computer Sci-
ence

Writing and the Hurnanities |
Main Themes in Contermnporary
World History?

Student Survival

Physical Education |

HU 109
S5 104

SL 101
PE 101

Sophomore Year

MA 103 Calculus I

PH 105 Introductory Physics !

PH 115 Physics Laboratory!

ME 116 Engineering Mechanics |

CH 123 Chem. Proc. Anal. I3

CM 122 Organic Chem. |
Hum./Soc. Sci. elective!

PE 103 Physical Education I

Junior Year
CH 220 Transfer Operations |

CH 251 Chemical Engineering Thermo-

dynamics
CM 124 Orgamic Chemistry Lab §
CM 182 Physical Chemistry (I
Technical elective?
Free elective

Senior Year

CH 301 Chemical Engineering Lab |
CH 322 Chemical Reactor Eng.
CH 351 Process Dynamics & Control
CH 381 Process Design i
Hum./Soc. Sct. elective?
Technical elective?

CL.
4
2%

OO0 ww rO

s

O WO WW

Wwwo

Hours/Week

Lab.
0

0
i

o0 O

N O0OC=-00 e
S

o oo

cCOoOOom

Cr.

4
2%
a

U‘I!DD Wy R

ww
=N

%

tD&)CA)I'\)I'\J

—
-

ICA)(A)(A)I’\) Eo =N

—
o,

(DLA&)(A)CA}QJI‘\J

Second Semester

No. Subject
MA 102 Calcuius il
PH 104 introductory Physics |

CM 102 General Chemistry !l

CM 112 Genera! Chemistry Lab I}

HU 200 Writing and the Humanities il
Hurm/Soc. Sci. Elective

PE 102 Physical Education Il

MA 104 Applied Diff. Eq.

ME 117 Engineering Mechanics ||
CH 124 Chem. Proc. Anal. I3
CM 161 Physical Chemistry? |

CM 123 Organic Chem. li

PH 108 Introductory Physics il
PH 116 Physics Laboratory I
PE 104 Physical Education IV

CH 221 Transfer Operations Il
CH 261 Multistage Separation Proc,
EE 370 Principles of Electrical Eng.
EE 374 instrumentation Lab
Hum /Soc. Sci. elective!
Technical elective?

CH 302 Chemical Engineering Lab il
CH 371 Engineering Materials
CH 362 Process Designll
Technical elective?
Hum /Soc. Sci. elective
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Total credits required for graduation: 136

'See item a under “Electives” on page 67.
23ee itemn b under “Electives'” on page 68.
I8ee item c under “Electives’ on page 68.
*PH106 must be a co- or prerequisite.

ELECTIVES

Elective courses are chosen in consultation with the

chemical engmneering undergraduate adviser according to

the following guidelines:

a. in the humanities and social sciences, the student must
take HU 101 and either BRU 200 and SS 104 or 1S 140 and IS

141 (totai 9 credits}. Students placed in HU 103 on the

basis of the English Composition Placement Test adminis-
tered at Polytechnic to all incoming students may substi-
tute HU 103 for HU 101. Students ptaced in HU 008 or HU
009 must complete this noncredit course before taking HU
101 {or HU 103). All students must also elect at least 15
credits in humanities and sociai sciences in addition to the

above 9 credits.

At least 18 of the credits students seiect in the humanities

and social sciences must meet the requirements of the
Accreditation Board for Engineering and Technology
{ABET). These credits may not include skills-oriented
courses such as technical writing, public speaking, or

English as a second language. Courses in literature, foreign
languages, history, economics, and others are acceptable.
Students should consult their adviser to ensure that these

criteria are met.

Students should select an area of concentration {such as

literature, communications, the arts, or philosophy and

comparative religions in the Department of Humanities, or

aconomics, history, anthropolegy, or psychology in the

Department of Social Sciences) and elect at jeast three

courses in this concentration in consultation with their

adviser. A modern language may be chosen as a suitable
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concentration, but students without prior knowledge of the
language must plan to devote at least 12 credit hours 1o it.

For further information, students should refer to the section
of this catalog entitled Humanities and Social Sciences
Requirements for Engineering and Computer Science
Majors.

For the remaining credits in the humanities/social sciences

requirement, students should select courses in areas other
than that of concentration. Additional courses in humanities
and social sciences may be taken as free electives.

b. A total of 17 credits of technical electives is necessary. In
fulfilling this requirement, the student must choose at least
3 credit hours of mathematics, 3 credit hours of chemistry
or biosciences and 6 credit hours of chemical engineering
electives from an approved list available in the chemical
engineering office. The remaining 5 credit hours may be
taken in any advanced level technical area in consultation
with the departmental adviser.

¢. Junior transfer students should take CH 123 and CH 124
in junior year in place of electives,

ROTC Adjustments — ROTC students should note that
freshmen and scphomores may substitute zero-credit
military science courses for PE 101 - 104 (physical
education; juniors and seniors may substitute three of the
following two-credit courses: MS 301, 303, 401 or 403 for six
credits of technical or free electives.

GRADUATE PROGRAM

The graduate programs in chemical engineering are
designed tec intreduce students to advanced designs,
research and development. The Department of Chemical
Engineering offers graduate programs leading 1o degrees
of master of science, engineer and doctor of philosophy in
chemical engineering.

The Departments of Chemical Engineering and Chemistry
jointly offer programs leading to degrees of master of
science and doctor of philosophy in polymer science and
engineering. (See page 00.)

A degree in chemical engineering is generally required for
admission to graduate study. An applicant who has earned
a bachelor's degree from a foreign institution is required to
submit Graduate Record Examination and TOEFL scores.
Students must have had differential equations. Applicants
with degrees in other fields or from other colleges may be
admitted with undergraduate and/or graduate deficiencies
as evaluated by the graduate adviser. The program leading
to the master’s in chemical engineering may be used as
either a terminal course for development and advanced
design, or as a research degree giving preliminary graduate
fraining for the doctorate in chemical engineering.

The degree of engineer in the chemical engineering
program is oriented toward chemical engineers who wish to
achieve a level of education in advanced process design
beyond that normally possible for the master's degree.

The doctor of philosophy in chemical engineering degree
program providés advanced graduate study and research

for qualified students interested in research and
development,

REQUIREMENTS FOR THE MASTER OF
SCIENCE DEGREE IN
CHEMICAL ENGINEERING

Candidates for the degree of master of science in chemical
engineering are to plan their programs in accordance with
the following required courses:

No. Required Subjects Units
CH631-632 Transport Phenomenall, Il 6
CH771-772 Thermodynamics i, il 6
CH 781 Chemical Process Kinetics 3
CH 821 Process Dynamics and Control 3
CH991-992 Seminar in Chemical Engineering 0
Project/Thesis Option
either
CH 902 Guided Studies in Chemical Engi-

neering 6
Electives {including 9 units chosen from CH 600
to CH 910) 12
or
CH997 Master's Thesis 9
Electives (including 6 units chosen from CH 600
to CH 910} 9
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All electives are to be chosen in conference with the
graduate adviser.

To meet graduation requirements, students may not abtain
grades of C (or lower) in more than three required subjects
listed above, including required courses retaken for
purposes of improving grades. This requirement is in
addition to Polytechnic’s requirements for master's
degrees.

REQUIREMENTS FOR THE ENGINEER
DEGREE IN CHEMICAL ENGINEERING

Applicants for admission to this program must hold a
master's degree (or equivalent) comparable 1o that of the
department. This must inciude at least the equivalent of
courses in tfransport phenomena, thermodynamics, chemi-
cal process kinetics, and process dynamics and control as
a subset of the overall prerequisite of the master’s degree.
Applicants lacking academic backgrounds in these courses
are obliged to satisfy these deficiences before enroliment in
the engineering program.

Candidates for the degree of engineer in chemical
engineering plan their programs with the following required
COUrses:

No. Required Subjects Units
CH 851 Process Design and Synthesis | 3
Chemical Engineering electives—chosen from CH

641, CH 721, CH 752, CH 766, CH 782, CH 815,

CH 819, CH 852 15
Electives (should include at least 3 units in
applied mathematics) 9
CH 998 Chemical Engineering Design Pro-

ject 9



CH991-982 Seminar 0

All electives are to be chosen in conference with the
graduate adviser.

Upon completion of the design project the candidate must
take an oral examination before a faculty committee. The
examination focuses on the subject of the project; its scope
is not limited, and the candidate is examined in the
broadest sense.

REQUIREMENTS FOR THE DEGREE OF
DOCTOR OF PHILOSOPHY IN
CHEMICAL ENGINEERING

Programs of study are planned individually with each
candidate by members of the Department of Chemical
Engineering. Sysiernatic study toward a doctor's degree is
carried out under a guidance commitiee appointed by the
Office of Research and Graduate Studies. The program is
planned to give the student tharough chemical engineering
background accompanied by study of a minor field chosen
by the candidate. The student must pass a comprehensive
gualifying examination in chemical engineering and present
a docioral dissertation.

Each candidate for the doctorate must complete a
minimum of 80 units of academic work past the bachelor's
degree, including a minimum of 30 units of dissertation
research. Although the student may elect to take more than
30 units of Ph.D. thesis, only 30 units of Ph.D. thesis can be
counted in the required 90 units past the bachelor's
degree, and these must be taken at Palytechnic. Once the
student has started the dissertation, registration must be
continuous, excluding summer sessions, until it is complet-
ed and accepted. Of the 80 units, a minimum cf 30 units
must be taken at Polytechnic. A minimum of 48 graduate
units beyond the bachelor’s degree {not including Ph.D.
thesis) in chemical engineering subjects are required, of
which at least 18 units must be taken at Polytechnic. A
minor is required within a science or engineering depart-
ment and should consist of at least 12 credits. Attendance
1s required at chemical engineering seminars for at least
four semesters. Ail students must maintain cverali B
averages in those courses submitieg for the dactoeral
degree.

For a degree in chemical engineering, the following courses
are required and may be used to complete the 48 graduate
units required in chemical engineering subjects:

No. Required Subjects Unita

CH 631-632 Transport Phenomenal, Il 8

CH771-772 Chemical Engineering

Thermodynamics 1, 1l 6

Chemical Reactor Design { g
3

CH 781
CH 782 Chernical Reactor Design [l
CH 821 Process Dynamics and Contral

Students interested in the Ph.D. program should obtain
infarration cutlining procedures and requirements, which is
avaitabie from the office of the department head.

CHEMICAL ENGINEERING

UNDERGRADUATE COURSES

CH 123 Chemical Process Analysis | 2:0:2
Introduction to chemical processes, synthesis and design. Flow
sheets. Material balances. Recycle. Properties of materials. Modern
computer methods. Prerequisite: Knowledge of programming.

CH 124 Chemical Process Analysis I 2:0:2
Continuation of studies of material and energy balances. Elementary
thermodynamics and enerQy balances. Heats of reaction, solution
and mixing. Combined energy and material balances. Computer
methods. Prerequisite: CH 123,

CH220 Transfer Operations | 4:0:4
introduction to transport processes from the standpoint of the laws
of conservation, raie phenomena and natura! and imposed con-
straints. Unit operations; distributed versus lumped-parameter sys-
tems. Momenium transport and fluid flow cperations in laminar and
turbulent flow, Prerequisttes: CH 124 and MA 104 or adviser's
approval.

CH 221 Transter Operations Il 4:0:4
Continuation of theory of transfer operations with applications to
chemical engineering systems. Energy and mass transport; heat

gggsfer and diffusional mass transfer operations. Prerequisite: CH

CH 251 Chemical Engineering Thermodynamics 4:0:4
First and second laws of thermodynamics, open and closed sys-
tems, thermodynamic properties of materials; generalized correla-
tions for real fiuids and multicomponent systems. Chemical poten-
tials and their uses in phase and chemical reaction equilibria.
Prerequisites: CM 161 ancd CH 124, or adviser's approval.

CH 261 Muitistage Seperation Processes 3:.0:3
Unified {reatment of separation processes utilizing the multi-stage
model and mass and energy balances, e.g., absorption, extraction,
distillation. Equilibrium stages, stage efficiencies, reflux and system
parameters. Graphical, analytical and digital computer techniques
of modeling stressed. Preraguisites: CH 220 and CH 251, or advis-
er's approval.

CH 301-302 Chemical Engineering

Laboratory [, Ii each 0:6:2
Experimental studies in chemical engineering. Unit operations,
transport processes, thermodynamics, reaction kinetics, process
instrumentation, proecess dynamics and controls. Design and con-
duct of experiments, interpretations of results, preparation of engi-
neering reports. Data analyses done with computers. CH 301 pre-
re%uisites: CH 261 and CH 221. CH 302 prerequisites: CH 301, CH
322 and CH 351.

CH 322 Chemical Reactor Engineering 3:0:2
Application of thermedynamics and chemical kinetics to analysis
and design of chemical reactors and reactor systems. Homogene-
ous and heterogeneous reactors of various types, uncatalyzed and-
catalyzed. Design of single and cascaded industrial reactors. Pre-
requisites: CH 221, CH 251 or instructor’s permission.

CH 351 Procesas Dynamics and Control 3:0:
Simutation dynamics, instrumentation and control of chemicat
processes. Unsteady state behavior of processes and modeling;
control theories. Process systems analyses via transient and fre-
quency response methods; control systems design. Analog com-
puter simulations. Prerequisites: CH 221, CH 261, MA 104, or advis-
er's approval.

CH 361 Process Design | 3:0:3
Syntheses and designs of chemical processes, with considerations
of site and process selections process economics, materials of
construction, data requirements and acquisition flowsheeting and
subsystems. Computer utilized. Case studies. Prerequisite: CH 261
and (go!F'rerequisite: CH 351.
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CH 382 Proceas Design I} 3:0:3
Designs of large chemical process systems, with special emphasis
on more complex, integrated process schemes and systems op-
timization. Prerequisites: CH 322 and CH 361.

CH 371 Engineering Materials 3:0:3
Structures, properties and uses of polymers and metals as engineer-
ing materials. Crystal structures, defects, heat treatments, corrosion
and its prevention. Manufacture and processing of polymers.
Mechanical behavior of polymers and their thermat and electrical
properties. Prerequisites: CM 162, CH 322, CM 123 and CM 124.
Algo listed under MT 420.

CH 380-381 Chemical Engineering Project variable credit to

max, of 3 each
Independent work in areas of interest in chemical engineering se-
lected by students 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: department's approval.

CH 391-392 Bachelor's Thesis In

Chemical Engineering variable credit
Original investigations of problems in chemical engineering. A thor-
ough search of the literature required. Special apparatus construct-
ed as required for experimental work.

CH 396 Chemical Engineering Internships . Jcredits
Supervised, crealive engineering experiences of at least two
menths duration, typicaily taken during the summer, culminating in
written and oral reports presented to the industrial and faculty
supervisors. Faculty visitations and conferences during internships
are arranged. Prereguisite: senior standing and adviser’s approval.

CH 399 Senior Honors Work in

Chemical Engineering credit to be arranged
Independent work undertaken by qualified honers students under
faculty guidance.

GRADUATE COURSES

CHB811t Unit Processes of

Chemical Technology 22:0:3
Studies of the important chemical industries, their processes and
products. Effects of process variables on end preducts and needs
for variations in properties of products as determined by market
demands. Interlocking chemical industries. Product planning and
marketing. Prerequisite: instructor's permissicn.

CHEB12 Chemical Processes and

Project Evaluations 212:0:3
Analyses of designs and operations of chemical process plants and
their individual components, with attention directed to the integrat-
ed and consistent use of iechnical and economic information. Spe-
cial consideration given 1o optimizing designs of chemical plant
pumping, process piping insulation heat transfer and recovery sys-
tems, as well as various mass transfer operations such as distillation,
gas absorption, stripping and liquid extraction. Prerequisite: CH 361
or equilvalent.

CH615 A%:Iied Mathematics in

hemical Engineering 2/5:0:3
Mathematical formulation of chemical engineering problems in
terms of ordinary, partial differential and difference equations. Solu-
tions of boundary and initial value problems using Green's functions
and other techniques. Characterization of second-crder partial dif-
ferential equations and properties of their solutions. Asymptotic
methods, numerical techniques. Prerequisite: MA 260 or MA 531 or
instructor's permission.
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CH 825 Design of Clean Rooms 2/2:0:3
Critical nature of purity; starting purity, during processing. Starting
materials; etchants, solvents, photeliths, gases. Piping and monitor-
ing; circulation, inert gases. Clean room; interlocks, temperature,
humidity, ambient light. Cascading of solvents and etchants. Deion-
ized water; containers, generation and monitoring. Safety of han-
dling. Waste disposal. Toxicity. Vacuum systems; inert atmosphere.
Clean room fatigue; dress, human factors.

CH631-632 Transport Phenomena i, Il each 2V2:0:3
Fundamental concepts of momentum, energy and mass transport;
transport in stationary and flowing systems, steady-state and tran-
sient 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 transport; transport coefficients; analogies; dimensional
analysis; boundary layers, high rates of mass transpert. Applications
to chemical engineering systems stressed. CH 631 prerequisites:
CH 220 and CH 221, or equivalent. CH 632 prerequisite: CH 631.

CH 641 Particle Transport Processes” 2/2:0:3
Fundamentals of particle-fluid sysiems. Momentum, heat and mass
transport in two-phase systems. Fluidization. Particulate removal.
Analyses of parlicle size distributions and concentrations. Fluid-
solid reaction kinetics and designs. Prerequisite: MA 531 or
equivalent.

CH&672 Fundamentals of

Biochemical Engineering 212:0:3
Kinetics of enzymatic reactions. Transport phenomena in microbial
systems. Designs and analyses of biochemical reactors. Principles
of natural product isclations. Genetic engineering, and chemical
processes. Prerequiste: instructor's permission.

CH721 Mase Transfer Operations* 242:0:3
Unified treatments of mass transfer ocperations such as distillation,
absorption and extraction. Phase equiiibria and thermodynamic
correlations for binary, multicomponent and complex systems. Engi-
neering design methods of stagewise and differential contact opera-
tions, including machine computational techniques. Developments
in these areas. Prerequisite: instructor's permission.

CH 752 Air Pollution Engineering Control* 2/2:0:3
Pollutant emissions control; analysis of pollutant properties, concen-
trations and boundary conditions; absorptive and reactive recovery
processes for moving and stationary sources; formation and remov-
al of gaseous oxides (NOx, SOx, CO, etc.} and of aerosols and other
particulates. Prerequisite: adviser's approval,

Also listed under CE 758.

CH 766 Process Heat Transfer* 2V2:0:3
Thermal designs of industrial heat exchangers, including condens-
ers and forced and natural circulation reboilers; process design of
fired heaters; optimum uses of extended surfaces; heat transfers
and power requirements of agitated jacketed vessels, Prerequisite:
instructor's permission.

CHT71 Chemical Engineerng

Thermodynamics | 2v2:0:3
Laws of thermodynamics; conditions for themedynamic equilibria;
use of equations of state and the principle of corresponding states to
determine changes in thermodynamic properties for pure sub-
stances and mixutres. Chemical potentials, standard states, ideal
solutions, introduction to chemical and phase equilibria. Prerequi-
site: CH 251 or equivalent.

CHT72 Chemical EngineerinF-

Thermodynamica | 2v2:0:3
Advanced treatment of chemical and phase equilibria, phase rules,
Gibbs-Dunham equation, non-ideal solutions; stability of thermody-
namic systems, osmotic pressures, surface tensions, thermody-
namic equilibria in potential fields; introduciton to irreversible ther-
medynamics. Prerequisite: CH 771 or equivalent.



CH 781 Chemical Reactor Design | 22:0:3
Kinetics of complex homogeneous and heterogeneous reactions:
determination of kinetic parameters; effects of transport processes;
catalyst deactivation. Analysis and design of reactors: ideal reac-
tors, effects of nonideal flow; fixed-bed, fluidized-bed and multi-
phase reactors. Prerequisite: CH 322.

CH782 Chemical Reactor Design [l 2142:0:3
Design techniques for indusirially important reactor situations and
advanced methodolegies for complex reaction analysis.

CH 784 Heterogeneous Catalysis* 2%2:0:3
Kinetics of elementary steps (adsoption, surface reaction, desorp-
tion) and overall catalytic reactions: uniform and nonuniform sur-
faces, structure sensitivity, metal-suppert interactions, transport
effects. Characterization of catatysts: preparation methods, analyti-
cal techniques. Prerequisite: CH 781 or equivalent.

CH791 Modern Efectrochemistry 22:0:3
Thermodynamics, kinetics and mass transport in electrochemical
processes. Modern electrochemical technigues including pulse
waveforms and micro-electrodes. Appiication of electrochemistry to
corrosion and energy conversion {batieries and fuel celis).
Prerequisite: CM 162 or equivalent.

CH 819 Machine Computations In

Chemical Engineering 2v2:0:3
Digital computer appiications in chemical engineering. Topics in-
clude programming languages such as FORTRAN, analog simula-
tion languages such as CSMP and general simulation technigues
using GPSS. Applications to material and energy balances, designs
and optimizing distillation processes, heat transfer apparatus,
processing flow sheets, uses of matrix methods in formulating and
solving chemical engineering problems. Prerequisite: CS 100 or
equivalent.

CH 821 Process Dynamics and Controls 2v2:0:3

. Instrumentation and conirol of chemical processes from the view-
point of systems engineering. Unsteady state behavior of chemicat
engineeting systems. Analyses of closed-loop feeback systems for
control of variables of chemical processes equipment. Prerequisite:
CH 351 or equivalent,

CH 851-852 Process Design

and Synthesis |, 11" each 2%2:0:3
Designing of complex chemical process plants. Uses of optimization
techniques in design. Selections of design technigues and process
allernatives. Evaluation and designing of projects in the light of
uncertainties. Factors affecting design and erection of plants such
as market, plant location, raw materials avaiabilites. CH 851 prereg-
uisite: CH 781 or equivalent. CH 857 prerequisite: CH 851,

CH 862 Rheology of Non-Newtonian Fluids* 2Y2:0:3
Classifications of non-Newtonian viscoelastic fiuids. Derivations of
rheological equations of state from continuum mechanics points of
view. Molecutar viscoelastic theories: random-coil and network theo-
nes. Experimentai characterizations of non-Newtonian fluids; steady
and dynamic experiments, measurements of normal stress differ-
ences in shear flow. Engineering applications to polymer processing
operations. Prereguisiies: CH 831, MA 531 and MA 532 or
equivalent.

CH 900-901 Selected Topics in

Chemical Engineering* each 212:0:3
Topics of special current interest in chemical engineering, as an-
nounced in advance of a particular semester offering. Prerequisite:
adviser's approval.

CH927 Energy Policy issues 212:0:3
See Energy Program for details.
CHS28 Energy Resource Distribution and

Conversion Technology 22:0:3

See Energy Program for details.

CHEMICAL ENGINEERING

CH 935 Engineering Projects Related to

ublic Ag¢ministration each 3 units
See Polytechnic's Cooperative Program with New York University's
Graduate School of Public Administration for details.

POLYMER SCIENCE
AND ENGINEERING

CH 917 Introduction to Polymeric Materials 2V2:0:3
Principles of technological aspects of polymerization, compounding
and processing of polymeric materials, their properties and applica-
tions. Thermopiastic materials such as polyethyiene, polypropytene,
polyvinyl chloride, polystyrene, acrylics and engineering plastics are
discussed. Thermosetting materials to be covered include: pheno-
lics, epoxies, unsaturated polyesters, aminoplastics, polyurethanes
and silicones. Prerequisite: CiM 123 or equivaient.

CH 921 Polymer Processing 214:0:3
Applications of engineering principles of polymer processing. Stud-
ies of non-Newlonian polymetric systems. Extrusion theories and
applications. Discussicns and problem-solving in compression,
transter and injection molding, thermoforming and plasticization, as
well as other polymer engmeermg processes. Prerequisites: CH 220
and CH 221 or instructor’s permission.

CH 922 Polymer Processing Laboratory. 0:4:3
Laboratory studies of engineering principles and processes in-
volved in polymer processing and analyses. Experiments include
injection molding, extrusion, thermoforming, mixing and com-
pounding, meit theclogy, flat-and-blown-film extrusion, blow mold-
ing, etc. Prerequisite: CH 921.

CH 924 Polymerization Reaction Engineering 22:0:3
Principles of polymerization reactions, such as chain polymerization
and heterogeneous polymerization reactions, from the engineering
point of view, including mixing and thermal effects, Mathematical
modeling techniques for describing molecular weight moments,
copolymer composition and sequence distribution. Principles of
pelymer reactor design. Model parameter estimations and reactor
controls. Prerequisite: CH 781 or eguivalent.

CH 926 Engineeting Properties of Polymers 21/2:0:3
Studies of mechanical properties and structures of solid polymers.
Viscoelastic theories and responses of amorphous, crystalline and
composite materials in siregs-strain tests, creep, stress relaxation
and dynamic tests. Effects of orientation, and previous history on
mechanical behavior. Prerequisites: CHS15, CM 771,

CH 928 Polymar Composites 2v2:0:3
Comprehensive coverage of production, properties and durability of
polymer composities. Emphasis is on fiber-reinforced thermosets.
Fundamentals of chemical compositions, cure kinetics, processing,
viscoelasticity and fracture mechanics will be discussed. Behavior
of composites in service will be analyzed in terms of their structures.
Prerequisites: CH 921, CH 926.

CH 933 Coatings Technology 272:0:3
Chemistry, manufacture and appfications of organic film formers;
solvents and solubility principles; mechanisms and methods of fiim
applicaitons, formations, conversions. Chemistry manufacture and
applications of pigments. Principles and methods of pigment disper-
sions and coatings preparations, including influences of reclogy and
surface chemistry. Principles of formulation of important paints and
clear coatings. Specifications and test methods for coatings. Pre-
requisite: CM 123 or equivalent.

CH 940-941 Selected Topics in Polymer Science

and Engineering I, IT* each 212:0:3
Topics of special interest in polymeric materials as anncunced in
advance of particular semester offering. Prerequisite: adviser's
approval.
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PROJECTS, THESES AND SEMINARS

CH902 Guided Studies in

Chemical Engineering 6 units, each 2 units
Selections, analyses, salutions, and presentations of engineering
reports of problems in processes or equipment design, thermody-
namic studies or correlations, or other fields of chemical engineering
practices under supervision of staff member. Conferences sched-
uled. Master's degree candidates required to submit three unbound
copies of typewritten reports to advisers one week before the last
day of classes. Prerequisite: degree status.

CH930 Guided Studies in Polymer Science

and Engineering 6 units, each 2 units
Selections, analyses, solutions, and presentations of comprehen-
sive 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 last day of
classes. Prerequisite: degree status.

CH 987 Thesis for Degree of

Master of Science In Paiymer

Science and Engineering 9 units, each 3 units
Theses for master's degree in polymer science and engineering
should give results of original investigations of problems in the
chemistry and chemical engineering of polymeric materials. Theses
may involve experimental research, theoretical analyses, process
designs or combinations thereof. Master's degree candidates re-
quired to submit four typewritten unbound thesis copies to advisers
before or on the seventh Wednesday before commencement. Pre-
requisite: degree status.

CH 989 Dissenrtation for Degree of Doctor of

Philosophy 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. Prerequi-
site: see CH 999.

CH 991-992 Seminars in Chemiceal Engineering nc
Recent developments in chemical engineering are presented
through lectures given by engineers from industry, research and
educational institutions, by staff members and by qualified graduate
students. Required for two semesters of all graduate students
seeking degrees.

CH 997 Thesis for Degree of Master of Science

in Chemical Engineering 9 units, each 3 units
Theses for master's degree in chemical 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 required to submit four typewritten
unbound thesis copies to advisers before or on the seventh Wednes-
day prior fo commencement. Prerequisite: degree status.

- CH998 Chemical Engineering

Design Projects 9 units, each 3 units
Engineering analyses, syntheses, optimization and design of
processes or novel equipment. Projects require original individual
work. Evaluation of results, use of engineenng judgment and excel-
lence in reporting emphasized. Supervision by statf members. Con-
ferences scheduled. Engineer degree candidates required to sub-
mit fowr unbound typewritien project report copies to advisers
before or on the seventh Wednesday prior to commencement.
Prerequisite: degree status.
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CH 999 Dissertation for Degree of

Doctor of Philosophy in

Chemical Engineering 30 units, each 3 units
Dissertatons must give results of independent investigations of
problems in chemical engineering and may involve experimental
and/or theoretical work. Theses must show ability to do creative
work and that onginal contributions have been made to chemical
engineering, which are worthy of publication in recognized journals,
Candidates required to take oral examinations on subjects of theses
and related topics. Doctor's degree candidates required to submit
five unbound thesis copies to advisers before or on the seventh
Wednesday prior to commencement. Prerequisites: degree status
and a qualifying examination on guantitative aspects of chemical
engineering.

FACULTY

Allan 8. Myerson, Professor and Head of Chemical
Engineering

B.S., Columbia University; M.S., Ph.D., University of Virginia
Crystallization, mass transfer, biochemical engineering

Robert C. Ackerberg, Professor of Chemical Engineering
B.S., Massachusetts Institute of Technology; M.S E., Univer-
sity of Michigan; M.A., Ph.D., Harvard University

Fiuid Mechanics, applied mathematics, thermodynamics

Robert F. Benenati, Professor of Chemical Engineering
B.Ch.E., M.Ch.E., Ph.D., Polytechnic Institute of Brooklyn
Computer applications to process design, packed and
fluidized beds, heat transfer

James J. Conti, Professor of Chemical Engineering and
Vice President for Educational Development
B.ChE.,M.Ch.E, D.Ch.E,, Polytechnic nstitute of Brooklyn
Transport processes, biomedical engineering

Chang Dae Han, Professor of Chemical Engineering and
Director of Polymer Science and Engineering Program

B.S., Seoul National University: M.S., Sc. D., Massachusetts
Institute of Technology; M.S., Newark College of Engineer-
ing; M.S., New York University

Rheology, polymer processing, process control

T.K. Kwei, Professor of Chemistry and Chemical
Engineering

B.S., National Chiao-Tung University (China); M.S., Universi-
ty of Toronto; Ph.D., Polytechnic Institute of Brooklyn
Polymer-polymer miscibility, phase relationships in
polymers

Eli M. Pearce, Professor of Polymer Chemistry and
Chemical Engineering, and Dean of Arts and Sciences
B.S.. Brooklyn Cellege; M.S., New York University; Ph.D.,
Paolytechnic Institute of Brooklyn

Polymer synthesis and degradation

Jovan Mijovic, Associate Professor of Chemical
Engineering

B.S., University of Belgrade; M.3., Ph.D., University of
Wisconsin (Madison)

Polymer morphology, fracture properties of polymers,
adhesives and composites



Leonard . Stiel, Associate Professor of Chemical
Engineering

B.S., Massachusetts Institute of Technology; MS_, Ph.D.,
Northwestern University

Thermodynamic properties of mixtures, properties of polar
fluids

Edward N. Ziegler, Associate Professor of Chemical
Engineerin

B.ChE., CgNY; M.S., Ph.D., Northwestern University
Kinetics and reactor design, air poltution control, fiuidization

Walter P. Zurawsky, Assisiant Professor of Chemicai
Engineering

B.A., Temple University; M.S., Ph.D., University of illinois
Plasma polymerization, polymer adhesion

ADJUNCT FACULTY

Joseph W. Prane, Adjunct Professor of Chemical
En ineering
B.ChE., CCNY; M.S., Columbia University

CHEMICAL ENGINEERING
EMERITUS FACULTY

Paul F. Bruins, Professor Emeritus of Chemical
Engineering

B.S., Central College, fowa; M.S., Ph.D., lowa State
University; 0.8c. {Hon.), Polytechnic Institute of New York
Plastics technology, electrochemistry, materials science

Donald F. Othmer, Professor Emeritus of Chemical
Engineerin

B.Ch.E,, D.%c., University of Nebraska, M.Ch.E., Ph.D.,
University of Michigan; D. Eng. {Hon.}, New Jersey Institute
of Technology

Energy conversion processes, thermodynamics of phase
equitibria

W. Fred Schurig, Professor Emeritus of Chemical
Engineering

B.Ch.E., M.Ch.E., D.Ch.E,, Polytechnic institute of Brookiyn,
Unit operations, laboratory information
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CHEMICAL PHYSICS

GRADUATE DEGREE PROGRAMS

The chemical physics program at Polytechnic is designed
to train students for careers in areas common to chemistry
and physics. It provides, within the scope of a normal
graduate program, an unusual overlap of studies in both
departments, emphasizing aspects that are closely related
to both fields.

Faculty members participating in the chemical physics
program are currently engaged in research in the following
areas:

Atomic and moiecutar dynamics
Imaging sciences

Infrared and Raman spectroscopy
Laser chemistry and spectroscopy
Medical physics

Microparticle photophysics

Nonlinear optics :
Photoelectrochemisiry

Polymer photochemisiry and photophysics
Solid state chemistry

Statistical mechanics

Surface and condensed matter physics
X-ray crystatlography

a 8 8 % & & & & & B ¥ B B

Doctoral research in chemical physics involves working
closely with a faculty member on a research project in areas
such as those listed above.

Students normally enter the program with undergraduate
degrees in chemistry, physics or mathematics. Students
spend the first year in the program developing competence
in those areas of chemistry, physics and mathematics that
are outside their undergraduate training. Guided by the
graduate adviser, students select a plan of study suited to
their individual needs and interests; thus there are no
formal specific course requirements for a master's or
doctor's degree. Representative first-year programs for
students entering graduate study in chemica! physics are:

Representative Program
for First-Year Students

No. Subject Units
CM 703 Chemica! Physics | 4%
CM 704 Chemical Physics 4l 41
MA 630 Complex Vairables 3
MA 839 Introduction to Functional

Analysis 3
CM/PH Seminar in Chemical Physics
995996 3
CM971-972 Chemistry Colloguium 0
or
PH901-902 Physics Colloguium 0

Students with baccalaureate degrees in chemistry:

MA 260 Vector analysis and Partial

Diff. Eqs. 4
PH 373-374 Introduction to Theoretical
Physics B

Students with baccalaureate degrees in physics:

CM 161-162 Physical Chemistry |, il 3]
CM B01 Inorganic Chemistry 4%
Thesis, project and/or electives chosen from chemistry,
physics, mathematics 81
REQUIREMENTS FOR THE

MASTER’S DEGREE

The program of study for the degree of master of science in
chemical physics offers three options, each requiring 36
units. One option, including early formal research, consists
of a 12-unit thesis and 24 units of required and elective
courses. In another option, candidates with suitable
experience may substitute a six-unit project and six
additional electives for the 12-unit thesis. The project
requires a literate and critical discussion of the current
status of a specialized area of research and demonstration
of the student’s professional maturity. The project is
compileted by the submission of an acceptable written
report and by its satisfactory defense in an examination.

The third option emphasizes a strong formal training in
courses and is acceptable as well as advised only for
students planning to proceed to the doctorate. The Ph.D.
qualifying examination will generally serve as the M.S. final
examination. A satisfactory pass is required.

No. Required Subjects Units
CM971-972 Chemistry Colloquium 0
or

PH301-901 Physics Colloguium 0
CM/PH Seminar in Chemical Physics or

995996  Chemistry or Physics (to be taken

with either colloquium) 3

and one of the following:

M998/

PHI99 Thesis in Chemical Physics 12

Electives* at least 21

ort

CMS98

PH999  Projectin Chemical Physics 6

Electives” at least 27

ort

Electives” at least 33
at least 36

* To be choesen from approved courses in chemistry, mathematics and
physics in consultation with adwiser.
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REQUIREMENTS FOR THE
DOCTOR’S DEGREE

The requirements for the doctorate conform to the general
regulations given elsewhere in this cataleg. Both the major
and minor fields are generally chosen from the areas of
chemical physics, chemistry, physics and mathematics.
Students are expected 1o pass examinations which form
part of those reqularly given to graduate students in the
Departments of Chemistry and Physics.

The most important requirement is the preparation of a
dissertation embodying a substantial research conftribution
in chemical physics.

Students may apply for admission to the chemical physics
program either when applying for admission to graduate
school or later. Application forms, as well as additional
information, are available from the Office of Research and
Graduate Studies.

FACULTY INTERDEPARTMENTAL
COMMITTEE

Bruce A. Garetz, Associate Professor of Chemistry;
Chairman, Chemical Physics Committee

*Edward L. Wolif, Professor and Head of Physics

*William H. Starnes, Professor and Head of Chemistry

*Eli M. Pearce, Professor of Chemistry and Dean of Arts
and Sciences

Ernest M. Loebl, Professor of Chemistry

*Ex officio

PARTICIPATING FACULTY
Stephen Arnold, Professor of Physics

Ephraim Bankas, Professor Emeritus of Chemistry
Patrick T. Cahil, Professor of Physics

Richard Carlin, Assistant Professor of Chemistry
Lorcan Folan, Assistant Professor of Physics
Helimut J. Juretschke, Professor of Physics
Norman C. Paterson, Professor of Chemistry

Arnost Reiser, Research Professor of Chemistry and
Director of the Institute of Imaging Sciences

Donald M. Schleich, Asscciate Professor of Chemistry
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CHEMISTRY

Chemistry is concerned with our knowledge of the
structures, properties and reactions of matier and our
evolving theories to explain our cbservations, predict
chemical behavior and suggest experiments.

Classical divisions of chemistry were organic chemistry,
dealing primarily with compounds of carbon; inorganic
chemisiry, concerned with all other compounds; analytical
chemistry, concerned with qualitative determinations of
composition; and physical chemistry, which seeks under-
standing of matter, including chemical bonds and molecular
interactions. These classical fields have overlapped in-
creasingly, and several inter-disciplinary fields are now of
great impertance: biochemistry, electrochemistry,
photochemistry, polymer chemistry, solid state chemistry,
and chemical physics.

Polytechnic's Departrent of Chemistry offers a full comple-
ment of undergraduate and graduate courses in alf aspects
of modern chemistry. Graduates are prepared for positions
with educational institutions, research institutes, industnal
organizations and government laboratories.

Staff members conduct and supervise research at under-
graduate, graduate, and postdoctorate levels. This re-
search is combined with teaching so that courses at all
levels are taught by chemisis who are highly competent in
their respective fields.

Participation of undergraduates in opticnal research activi-
ties provides them with both stimuli and good preparation
for graduate scheol or professional positions.

The department offers programs leading to degrees of
bachelor of science, master of science and doctor of
philosophy in chemistry, and the degree of master of
science in industrial chemistry.

The department also offers joint programs with the
Bepartments of Physics and Chemical Engineering.

CHEMICAL PHYSICS

Chemical physics is an interdiscipiinary program designed
to train students for careers in those areas common to
chemistry and physics. Administered jointly by the Depart-
ments of Chemistry and Physics, it provides, within the

scope of a normal graduate program, flexible courses of
study in both departments. The program leads o degrees
of master of science and doctor of philosophy. {For details,
see special listing.}

POLYMER SCIENCE AND ENGINEERING

Polymer science and engineering is an interdisciplinary
program, administered jointly by the Departments of
Chemistry and Chemical Engineering, leading tc degrees of
masier of science and doctor of philosophy. {For details,
see speciaf listing.)

UNDERGRADUATE PROGRAMS

For students majoring in chemistry, the Department of
Chemistry provides curricula which go beyond the require-
ments of the American Chemical Society tor professional
training. Courses offered are designed fo prepare students
for graduate studies or work in industry. Students may elect
the thesis option or the no-thesis option in either chemistry
or the biochemistry option (see detailed curricula).

Bachelor of science degrees in chemistry are certified by
the American Chemical Society, and graduates are
immediately eligible for membership.

Requirements for the Degree of
Bachelor of Science

Credits
CM 101, 102, 108, 108, 111, 112, 118-120, 122-125, 161,

162, 175, 501, 504, 45
Advanced Chemistry 3
*Thesis Research (CM 390-394) 10
CS 100 2
MA 101-104 14
PH 104-106, 115-116 10

The minimum of 128 credits required for the degree of
bachelor of science in chemistry includes a minimum of 30
credits in humanities and social sciences.

At least two semesters of a foreign language {French,
German or Russian} are strongly recommended.
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“Students electing thesis tesearch are required to submit a written thesis
prior to graduation. Students may elect 2 no-thesis oplton and select ten
credits of advanced chemisiry courses in consultation with an advisor..



CHEMISTRY

Curriculum for the Bachelor of Science Degree in Chemistry

Freshman Year
First Semester Hours/Week Second Semester Hours/Week
No. Subject ClL. Lab. . Cr. No. Subject Cl. Lab. Cr.
CM 101 General Chemistry | 2% 4] 2 CM 102 General Chemistry i 2% 0 22
CM 111 General Chemistry Lab ! 0 1% Vo CM 112 General Chemisiry Lab il 0 12 7]
CS 100 introduction io Computer- 2 0 2 Hum./Soc. Sci. elective 6 0 &
Programming *MA 102 Calculus fl or MA 110 4 0 4
Hum./Soc. Sci. electives & 0 8 PH 104 Introductory Physics i 3 0 3
*MA 101 Calculus | or MA 100 4 0 4 PE 102 Physical Education 0 2 0
SL 101 Student Survival 0 i Q T
PE  10% Physical Education 0 2 _0
15
Sophomore Year
CM 122 Organic Chemistry ! 3 0 3 CH 123 Organic Chemistry |l 3 0 3
CM 124 Organic Chemisiry Lab | 310 5 2 Ch 125 Organic Chemistry Lab Il 310 5 2
Hum./Soc. Sci. electives 8 0 6 Hum /Soc. Sci. electives 3 0 3
MA 103 Calculus lil 3 0 3 CM 181 Physicaj Chemistry | 3 0 3
PH 105 Introductory Physics I! 3% 0 3% MA 104 Applied Diff. Equations 3 0 3
PH 115 Physics Laboratory 0 1% e PE 104 Physical Education 0 2 0
PE 103 Physical Education 0 2 0 PH 106 Introductory Physics Ii 2 0 2%
18 PH 116 Physics Laboratory il 0 11 e
17
Junior Year
CM 118 Chemical Equilibria 23110 5 4 CM 108 Inorganic Chemistry 3 0 3
CM 162 Physical Chemistry il 3 0 3 CM 119 Analytical Chemistry 3 0 3
CM 504 Chemical Laboratory Safety i 0 i CM 120 Analytical Chemistry Lab 0 8 2
Hum /Soc. Sci. electives 3 0 3 CM 177 Physical Chemistry Lab 310 5 2
Techn. efective 3 CM 501 Chemical Literature i 0 I
Elective 3 Hum./Soc/ Sci etectives 3 0 3
17 Electives 3 0 3
17
Senior Year
CM 109 Inorganic ChemistryLab = 0 3 1 Advanced Chemistry 3 0 3
CM 175 Adyv. Physical Chemistry 4 0 4 CM 382
CM  390- Bachelor’'s Thesis 4 394 Thesis 8
391 Electives 4
Hum./Soc. Sci. elective 3 0 3 13
Elective 3
15

Total credits required for graduation: 128

*Placement into MA 101 and MA 102 or MA 100 and MA 11013 based on an
entrance examiration.
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CHEMISTRY
BIOCHEMISTRY OPTION

Freshman and sophomore courses as abaove.

Junior Year
First Semester Hours/Week
No. Subject Ci. Lab. Cr.
LS 105 Biologyl 3 0 3
LS 115 General Biology Lab | 1 3 2
CM 118 Chemical Equilibria 23110 5 4
CM 182 Physical Chemistry H 3 0 3
CM 201 Biochemistry | 3 o 3
CM 504 Chemical Laboratory Safety 1 o 1
16
Senior Year
CM 109 Inorganic Chemistry Lab, 0 3 1
Hum./Soc. Sci. electives 6 0 6
CM  380- Bachelor's Thesis 4
an :
Electives _3
14

Second Semester Hours/Week
No. Subject Ci. Lab. Cr.
LS 106 Biclogy Il 3 0 3
LS 116 General Biology Lab 1 3 2
CM 177 Physical Chemistry Lab 310 5 2
CM 202 Biochemistry |l 3 0 3
CM 204 Biochemistry Lab 30 5 2
CM 501 Chemical Literature 1 0 1
CM 108 inorganic Chemistry 3 0 _3
16
CM 119 Analytical Chemistry K] 0 3
CM 120 Analytical Chemistry Lab a 8 2
CM  392- Thesis 6

394

Hum /Soc. Sci. electives 3
Electives 2
16

Total credits required for graduation: 128

in humanities and social sciences, students must take HU
101 and either HU 200 and SS 104 or IS 140 and IS 141.
Students who are placed in HU 103 on the basis of the
English Composition Placement Test administered at
Polytechnic 1o all incoming students may substitute HU 103
for HU 101. Students placed in HU 008 or HU 009 must
complete this noncredit writing course before taking HU
101 (or HU 103).

Students are strongly urged to select areas of concentra-
tion (such as literature, communications, the arts or
philosophy in the Department of Humanities, or political
science, economics, history, anthropology or psychology in
the Department of Social Sciences) and to elect two or
three courses in these concentrations in consultation with
departmental advisers. Modern languages are recommend-
ed as suitable concentrations, but students without prior
knowledge of languages must plan to devote at teast 12
credit hours to each one. A minimum of two semesters of
French, German or Russian is recommended,

Fer remaining humanities/social sciences requirements,
students should select course in areas other than that of
their concentrations. Additional courses in humanities and
social sciences may be taken as free electives.

"

Students are strongly encouraged to take technical writing
courses prior to their senior year.

CM 201, CM 502 or a graduate course may be used as
advanced chemistry courses. Students with strong inter-
ests in mathematics may substitute MA 111-114 for MA
101-104.

Students with special interests in biochemistry may
eliminate CM 175 and the technical elective but must
include the foliowing: LS 105-106, LS 115-116, CM 201-202
and CM 204. It is recommended that LS 105-106, LS 115-
116 be taken in the junior year by deferring the necessary
credits of humanities/social sciences. Requirements for
advanced chemistry courses are waived for students taking
the bicchemistry thesis option.

All laboratory 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.



CHEMISTRY

Curriculum for the Degree of Bachelor of Science in Engineering Chemistry

Engineering Chemistry is a degree program in chemistry with a concentration in engineering principles and technigues
associated with chemical processes. This degree allows students to enter industrial employment with advantages over a
pure science degree and at the same time allows pursuit of M.S. or Ph.D. degrees in chemistry or chemical engineering.

Chemistry Curriculum
Engineering Chemistry Options

Freshman Year

First Semester Hours/Week Second Semester Hours/Week
No. Subject Cl. Lab. Cr. No. Subject Cl. Lab. Cr.
CM 101 General Chemistry | 21 0 2% CM 102 General Chemistry Il 2\ 0 214
CM 111 General Chemistry Lab i 0 1% 2 CM 112 General Chemistry Lab Ii 0 1% 2
Hum./Soc. Sci. electives* 9 0 9 Hum./Soc. Sci. elective* 3 0 3
MA 101 Calculus | or MA 100" 4 0 4 MA 102 Calcuius Hl or MA 110" 4 0 4
PE 10t Physical Education 0 2 0 PH 104 Introductory Physics | 3 0 3
CS 100 Introduction to Computer Technical elective 3 Q 3
Programming 2 0 2 PE 102 Physical Education 0 2 0
SL 101 Student Survival 0 1 0 i
18
Sophomore Year
CH 123 Chemical Process Analysis | 2 0 2 CH 124 Chemical Process Analysis |l 2 0 2
CM 122 Organic Chemistry | 3 0 3 MA 104 Applied Diff. Equaticns 3 0 3
CM 124 Organic Chemistry Lab | 310 5 2 CM- 123 Organic Chemistry Il 3 0 3
Hum./Soc. Sci. elective® 3 0 3 CM 125 Organic Chemistry Lab Il 30 5 2
MA 103 Calculus lll 3 0 3 Hum./Soc. Sci. electives* 3 0 3
PH 105 Intreductory Physics |l 3is 0 3% CM 161 Physical Chemistry | 3 0 3
PH 115 Physics Laboratory | 0 11 2 PH 106 Introductory Physics Il 2 0 2%
PE 103 Physical Education 0] 2 _0 PH 116 Physics Laboratory Il 0 1'% Vo
17 PE 104 Physical Education 0 2 0
19
Junior Year
CH 251 Chemical Eng. Therm. 4 0 4 CH 221 Transfer Operations I 4 0 4
CH 220 Transfer Operations| 4 0 4 CH 271 Engineering Materials 3 0 3
CM 118 Chemical Equilibria 2310 5 4 CM 119 Analytical Chemistry 3 0 3
CM 162 Physical Chemistry |l 3 0 3 CM 120 Analytical Chemistry Lab 0 6 2
Hum./Sec. Sci. elective* 3 0 8 Hum./Soc. Sci. elective” 3 0 3
18 elective™ 3
18
Senior Year
CM 175 Physical Chemistry Il 4 0 4 CH 241 Multistage Separation Processes3 0 3
Bachelor's Thesis 4 Engineering elective 3
CM 108 Inorganic Chemistry 3 0 3 Bachelor's Thesis g
Hum./Soc. Sci. electives* 3 0 3 Hum./Soc. Sci. electives” 3 0 3
elective**” _3 15
17
Total credits required for graduation: 138
(CH Totai credits for graduation 138}
{CM Total credits for graduation 128}
A minimum of two semesters of a foreign language (German, French ar following list. Students planning studies in Chernical Engineering should
Russian) is strongly recommended. The corresponding courses should be be certain to include the following courses:
chosen In consultation with advisers.
**Placement into Ma 101 and MA 102 or MA 100 and MA 101 is based on CH 322 Chemical Reactor Engineering 3 0 K|
an entrance examination. CH 351 Process Dynamics and Controls 3 a 3
"*Engineering aption courses should iotal at least 6 credits belween CH 361 Process Design i 3 0 3
junior and senior years. Engineering options must be selected from the CH 362 Process Design Il 3 a 3
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CHEMISTRY

Honors Curricula in Chemistry for B.S. and Ph.D. Degrees

Honors Curricula are designed for the talented and
motivated student with good scholastic preparation and a
serious interest in chemistry. Students can compiete B.S.
and Ph.D. degrees in only six years. These accelerated
curricula satisfy the normal requirements for both degrees.

While rewarding careers in chemistry can certainly begin
with B.S. degrees, Ph.D. chemists have more opportunities,
more responsibilities, higher salaries and greater potential
for advancement in industry, government or academia.
Many chemistry students begin college with the B.S. as
their goal, only to realize in their junior year that they should
aim for graduate school.

Graduate school in chemistry seems distant, forbidding and
expensive to high school junicrs and seniors, but need not
be. This program enables students to complete require-
ments for Bachelor of Science degrees {certified by the
American Chemical Society) after three years, at which time
they also have begun graduate level courses. in the fourth
year, students hold fuli graduate status, are no longer
required to pay tuition, and are paid graduate Teaching
Assistant stipends. Support as a Teaching or Research
Assistant continues until the Ph.D. is completed.

Besides the equivalency credits required before matricula-
tion, a B average must be maintained throughout the

program, and a minimum B grade is required in chemistry
courses during the first two years. Applications should be
made to Polytechnic, and the student interested in this
program should contact the chemistry department advis-
ers. Formai application to the graduate program is made in
the fall of the third year. The B.S. degree is awarded at the
first reqularly scheduled commencement after the third
summer, and the Ph D. degree is conferred after the
doctoral dissertation is defended and deposited.

Equivalency work required prior to matricutation:”

Credits
CM 101 General Chemistry Lecture | 2%
CM 111 Generat Chemistry Laboratory | _ %
CM 102 General Chemistiry L ecture I 2%
CM 112 General Chemistry Laboratory il Yo
PH 104 Introductory Physics 1 3
MA 101 Calculus | 4
Humanities/Social Science*”
{e.qg. language, history. Two courses) b
Total 19

*Equivalency certification may vary from department to department,
Piease check with individual departments or chemistry advisers for details,
“*A gsecond language in addition io English is strongly recommended, e g,
French, German ar Russtan; courses can be sélfected with the aid of

First Year
First Semester Hours/Week
No Subject Cl. Lab. Cr.
CWM 122 Organic Chemistry Lectures 3 0 3
CM 124 Organic Chemistry Laboratory 3/10 5 2
PH 105 Introductory Physics i 3% 0 3%
PH 115 Physics Laboratory | 0 1% V2
MA 102 Calculus I 4 0 4
PE 101 Physical Education 0 2 0
SL 101 Student Survival 0 1 0
CM 504 Chemical Laboratory Safety 1 0 1
Humanities/Sccial Science slective”* 3 0 _3
17
First Summer Session
CM 161 Physical Chemistry | 3 0 3
Humanities/Social Science elective™ 3 0 3
8
Second Year
CM 118 Chemical Eguilibria 2310 5 4
CM 175 Advanced Physicai Chemistry 4 0 4
PE 103 Physical Education 0 2 0
Technical elective 3
Etectives (two) _ 8
17
First Summer Session
Humanities/Social Science elec- 6 0 6

tives (two}

advisers, or equivalency credits may be established. A technical wnting
course is also strongly recommended.

Second Semester Hours/Week
No Subject Cl. Lab. Cr.
CM 123 Organic Chemistry Leciures 3 0 3
CM 125 Organic Chemistry Laboratory 310 5 2
CS 100 Introduction to Computer Pro- 2 G 2
gramming
PH 106 Iniroductory Physics (I 21% 0 2%
PH 116 Physics Laboratory !l 0 1% A
MA 103 Calculus lll 3 0 3
PE 102 Physical Educaticn G 2 0
Humanities/Social Science elective" 3 0 3
16
Second Summer Session
CM 162 Physical Chemistry Il 3 0 3
Humanities/Social Science elective™ 3 0 _3
6
Total credits: 45
CM 108 inorganic Chemistry 3 0 3
CM 119 Analytical Chemistry Lecture 3 0 3
CM 120 Analytical Chemisiry Laboratory O 6 2
CM 177 Physical Chemistry Laboratory 3510 5 2
CM 501 Chemical Literature 0 1
CWM 871 Guided Studies 3 0 3
PE 104 Physical Education ] 2 0
Elective _3
17
Secend Summer Session
Humanities/Social Science elec- & 0 =]

tives (two}

Total credits: 46



Third Year
CM 109 Inorganic Chemistry

Laboratory 0 3 1
CM 703 Advanced Physical

Chemistry | 33 0 4%
CM 803 Advanced Organic

Chemistry | KE 0 4%
CM 971 Colloguium in Chemistry 0 0 0
CM 973 Seminars in Chemistry t 0 1

and either 1

CM 907 Spectroscopy of Organic

Molecules 34 0 44

ort
CM  B72 Guided Studies TBA TBA 4%
16

During this semester, the student shali make formal
application to the Graduate Program in Chemistry.
Summer Session {either first, second or
both)
Undergraduate Electives (two) _6b

Total credits: 40

CHEMISTRY

CM 704 Advanced Physical

Chemistry il 3% 0 4%
CM 904 Advanced Organic

Chemistry Il 334 0 4
CM 872 Colloquium in Chemistry 4] 0 0
CM 974 Seminar in Chemistry 1 0 1%
Elective 3
and either t
CM 872 Guided Studies TBA TBA 4%
ort
CM 802 Applied Spectroscopy R 0 4%

18

At this point, the student has completed all requirements
for the B.S. degree in chemistry, and amassed 21 credits
toward the Ph.D. B.S. degrees are conferred at the next
scheduled commencement. In the fourth year, students are
considered fuil-fledged graduate students, and are sup-
ported by teaching or research assistantships.

t For these two options, students choose either the first in both
semesters, or the second in both semesters, depending upon interests.

Fourth Year

First Semester Hours/Week

No Subject Cl. Lab. Cr.

CM 601 Advanced Inorganic Chemistry 334 0 4V

CM 971 Collogquium in Chemistry 0 0 0

CM 975 Seminar in Chemistry 1 0 1%

CM 991 Special Experimental Tech- TBA TBA 3
niques

Advanced Chemistry Course 3

12

Fifth Year

CM 971 Colloguium in Chemistry 0

CM 999 Research in Chemistry 15

Advanced Chemistry Course 3
18

Sixth Year

CM 971 Colloguium in Chemistry 0

CM 999 Research in Chemistry 18
18

Second Semester Hours/Week

No Subject Cl. Lab. Cr.

CM 972 Colloquium in Chemistry 0 0 4]

CM 976 Seminar in Chemistry 1 0 1%

CM 992 Special Experimental Tech- TBA  TBA 3

niques

CM 998 Research in Chemistry TBA  TBA 7

Advanced Chemistry Courses (two) _ 6
17%

Total credits: 29%

CM 972 Colloguium in Chemistry
CM 999 Research in Chemistry

CD‘CDO

Year's Total credits: 36

CM 972 Colloguium in Chemistry
CM 999 Research in Chemistry 1
1

50

o

Year's Total credits: 36
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CHEMISTRY

Advanced chemistry courses are selected from the .
following list, which appears in the catalog under appropri-
ate interest areas.

INORGANIC CHEMISTRY
CM 614-619 Special Topics in Inorganic Chemistry

PHYSICAL CHEMISTRY

CM 715-717 Advanced Topics in Physical Chemistry:
Kinetics of Chemical Reactions, Valence and Molecular
Structures, Electrochemistry

CM 721 Quantum Mechanics for Chemists

CM 722 Statistical Mechanics for Chemists

CM 730-731 Group Theory and Applications [ & Il

CM 750 Special Topics in Physical Chemistry

CM 760 Minicomputer Instrumentation for Scientific
Research

POLYMER CHEMISTRY

CM 771 Introductory Polymer Chemistry

CM 722 Synthesis of High Polymers

CM 781 Solution Properties of High Polymers

CM 782 Macromolecules in the Solid State

CM 783 Laboratory Methods in Polymer Chemistry
CM 785 Special Topics in Polymer Chemistry

CM 790 Biopolymers

ORGANIC CHEMISTRY

CM 815 Topics in Physical Organic Chemistry

CM 820 Current Aspects of Organic Synthesis

CM 921-933 Advanced Topics in Organic Chemistry
CM 940 Special Topics in Organic Chemisiry

BIOCHEMISTRY

CM 941-942 Biochemistry t & Il
CM 943-946 Advanced Topics in Biochemistry
CM 947 Biochemical Techniques

With adviser's approval, courses in other departments may
be taken instead of the advanced chemistry courses, such
as courses in Physics, Metaliurgy, Computer Sciences,
Chemical Engineering and Bioengineering.

There are four major areas in chemistry for the Ph.D.

Degres, and there are individual requirements in each area:

INORGANIC CHEMISTRY REQUIREMENTS
CM 601; CM 703; CM 802 or CM 907; CM 903 or CM 904; at

least 6 units of advanced topics in inorganic chemistry (CM
614-CM 619),

ORGANIC CHEMISTRY

CM B01; CM 703 or CM 704; CM 903; CM 904; CM 907; and
CM 920

82

PHYSICAL CHEMISTRY

CM B01; CM 703; CM 704; CM 802; CM 903 or CM 904;
either CM 721 and CM 722 or 9 units selected from PH 663,
PH 664, PH 667 or PH 668; and CM 995 (Seminar in
Chemical Physics).

POLYMER CHEMISTRY

CM B01: CM 703 or CM 704; CM 903 or CM 904: CM 802 or
CM S07- CM 771: CM 772: CM 781: CM 782 CM 783.

There are also minor requirements. The Chemistry Depart-
ment offers minors in biochemistry, inorganic chemistry,
organic chemistry, physical chemistry and polymer chemis-
try. A facully adviser in the minor area will advise students
in selecting two courses to satisfy minor requirements.

By the end of the second year, students have earned 110
credits (including equivalency credit) towards the B.S.
degree. In the third year, the student accumulates 19
credits toward the B.S. degree, e.g., CM 109 {1 credit),
either CM 704 or CM 904 {4': credits, as an advanced
chemistry course}, CM 872 {4'% credits, guided studies,
reading}, and a total of three electives (3 crediis each, for a
total of 9) in the second semester and in summer sessions.
Total credits earned towards the B.S. degree by the end of
the third year are 129; by this time the student has earned
21 credits towards the Ph.D. (remaining credits for the third
year). If a student decides not to continue, he/she would
receive a B.S. degree at the next regularly scheduled
commencement. Formal application s made to Graduate
School in the third year.

Quring the fourth, fifth and sixth years, students take
advanced chemistry courses, colloquia, seminars, and
research credits. At the end of the sixth year, students have
accumulated 46%: credits of advanced degree work
(including core courses, majcr requirements, minor require-
ments, seminars and colloquium registration} and 69 credits
of research to be presented in a dissertation, which is in
(eircé:)ess of the credits of research required for Ph.D. degrees

Major differences between the Honors Curriculum and the
standard one, aside from the acceleration of course work,
are: advanced preparation and equivalency credit for more
than a semester's course-work; substitution of courses for
bachelor's thesis {since the student prepares a doctoral
dissertation}; and the combination of lower level and upper
level courses in the third year.

in the fourth year, the student begins duties as a teaching
assistant, supervising undergraduate laboratories and
grading exams. Then, the student is supported financially
by the department as a Teaching Fellow. Depending upon
these duties and the availability of necessary advanced
courses, course joads may be redistributed slightly, and the
student may take courses in a semester different from
those described above.

ra
Selection of an advisor and a dissertation committee and
the scheduling of examinations are described under the
graduate program.

Academic policy for the graduate program in chemistry
requires that a B average be maintained. Simitarly, a B



average exclusive of research or guided studies is required
for a student fo remain in the Honors Program. B minimum
grades in chemistry courses must be maintained during the
first two years of study.

GRADUATE STUDIES

Admission to graduaie studies in chemistry requires a
sound foundation in mathematics, physics and chemistry.
College preparation should include at least four semesters
of mathematics, two semesters of physics and chemistry
(analytical, inorganic, organic and physical). in addition, it is
desirable for students to have had differential equations,
atomic and nuclear physics, and two years of German,
Russian or French. All applicants are required o fake the
Graduate Record Examination {General and Chemistry).
Appiicants whose native language is other than English
must score at least 550 on the TOEFL. All teaching
assistants must pass HU 521 or an oral examination given
by the Chemistry Department. Chemistry graduate siu-
dents cannot take CM 500 {evel courses for graduate credi,
except for M.S. degree candidates in Industrial Chemistry.

REQUIREMENTS FOR THE MASTER’S
DEGREE

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 quided studies)
submitted for a master's degree. Programs must include
the following core courses:

No. Subject Units

CMB01  Inorganic Chemistry 4%

CM703 Chemical Physics | 4%
or

CM704  Chemical Physics ki

CMB0O2  Applied Spectroscopy 4%
or

CwM 907  Organic Spectroscopy

CM803  Advanced Organic Chemistry | 4
or '

CM B804  Advanced Organic Chemistry Il

Students may elect research and a thesis (12 units). The
orat 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 etecting theses 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 873-874); those electing no
thesis must present at least one lecture to the seminar

group.

Students must be in continuous attendance at departmen-
tal colloquia.

All master’s students must take CM 504, Chemicai
Laboratory Safety. Students are sirongly encouraged o
take CM 501, Chemical Literature.

CHEMISTRY

Industrial Chemistry

The Department of Chemistry offers a master of science
degree in industrial chemistry. Students electing this
program are required to take the following courses:

No. Subject Units
CM950-  Industrial and Engineering Chemistry [, Il
951 6
MG B00 Management Process 3
MG 865 Research, Development and Manage-

ment of Innovation 3

either

CM780  Minicomputer Instrumentation for Scien-

tific Research

o

or
Applied Mathematics for Engineers

MA 531

CM 355  Project in Industrial Chemistry 36

CM504  Chemical Laboratory Safety 0
18-21

At least 12-15 units must be taken from graduate courses in
chemistry numbered above 600.

Remaining units are cheosen from the following list and from
other graduate courses in chemistry:

S5672  Technolegical Forecasting 3
CH915-  Introduction to Polymeric Materials |, I

916 each 3
CH921  Polymer Processing 3
HUB05  Technical Writing 3
CM 502  Environmental Chemistry 3

REQUIREMENTS FOR THE DOCTOR’S
DEGREE

The student selects a research advisor after interviewing a
minimum of five facuity members. The student must take
the Written Preliminary Examination during the second year.
Two attempis are allowed. {After a second faiture, the
student is dropped from the doctoral program). The student
then selects a dissertation committee including the
research adviser, major advisers, a minor adviser and at
least one other faculty member who monitors the progress
of the student through the rest of the program. Approxi-
mately six months after the Written Preliminary Examina-
ticn, an Oral Preliminary Examination is scheduled, where
students will present plans and possibly results from
specific areas of thesis research for evaluation by the
committee. When ali thesis research is completed, the
student schedules an Oral Defense of the Thesis. Final
judgment on awarding a Ph.D. is made by the dissertation
committee.

A total of 80 units past the baccalaureate degree level is
required. A grade point average of B or better is mandatory
in alt courses (not including dissertation research) submit-
ted for the Ph.D. degree and a grade of A or B is required
for the dissertation.

Currenily the Chemistry Department offers the Ph.D.
degree with majors in inorganic, organic, physical or
polymer chemistry. Minors are also required and may be in
any of these areas other than the major and, additionally, in
bicchemistry or other departmenis or areas such as
polymer science and engineering. The pregram includes
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CHEMISTRY

the following courses, for which students must maintain at
least a B average.

1. Required Courses ‘
in.the doctorat curriculum, required courses are listed
below.

Course Title Units
CM 601  Inorganic Chemistry 42
CM 703  Chemical Physics |

or 4%
CM 704  Chemical Physics il
CMB02  Applied Spectroscopy

or 4>
CMS07  Organic Speciroscopy
CM 803  Organic Chemistry | .

or 4%
CM 8904  Organic Chemisiry !l

These courses are offered in two consecutive 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, Ph.D. students must take a one-
credit course in laboratory safety, CM 504, and fulfill the
seminar and other requirements described in the catalog.
Course requirements are explicitly defined below.

2. Required Courses for Chemistry Majors
Listed below are required courses for the four major areas
in chemistry, i.e., inorganic, organic, physical and potymer.

CM 601, CM 903 or CM 904, CM
802 or CM S07. CM 703 and at
least six units of advanced
topics in inorganic chemistry
{CM 614-619),

CM 601, CM 703 or 704, ChM 903,
CM 904, CM 907 and CM 920.

CME01; CM 703, CM 704, CM
802, CM 903 or CM 204; either
CM72tandCM 722 0r 9
crediis selected from PH 663,
PH 664, PH 667, or PH 668;
and CM 985,

CMB01, CM 703 or 704, CM 802
or 907, CM 903 or 904, CM
771, CM 772, CM 781, CM
782, and CiM 783.

Inorganic Chemistry:

Organic Chemistry:
Physical Chemistry:

Polymer Chemistry:

3. Minor Requirements

The Chemistry Department offers a minor concentration in
biochemistry, inorganic, organic, physical and polymer
chemistry. Students may elect a minor in areas of
concentration offered by other departments. In all cases a
taculty adviser from the minor area will be a member of the
guidance committee. The student shall select courses to
fulfill minors in consultation with the minor adviser.

4. Participation in seminar for four semesters, twice as a
lacturer.

5. Research presented in a dissertation.

©. All doctoral students must take CM504, Chemical

Laberatory Safety, prior to registering for thesis ‘

research.
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7. Students are strongly encouraged to take CM501,
Chemnicat Literature.

8. Students must be in centinuous attendance at depart-
mental colloquia for the duration of research.

9. The final cral 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 master of
science degrees upon satisfactory completion witha B
average of course requirements and 12 units of research
toward doctoral dissertations, as certified by the chairman
of the guidance committee. On application to the Office of
Research and Graduate Studies and after completion of
preliminary examinations, the student is certified as having
earned a master of science degree.

Al students shoutd consult the current departmental
bulletin, information for Chemistry Graduate Students, for
most recent guidelines for Ph.D. students.

UNDERGRADUATE COURSES

CM 101 General Chemistry | 212:0:2V
Chemical equations; chemical conservation laws; stoichiometry:
thermochemistry; properties of gases; atomic structure; periodic
table; chemical bonding and molecular structure. This class meets
four hours per week jor lectures, recitations, tutorials and examina-
tions. Co-requisite: MA 101 or MA 100.

CM 102 Generai Chemistry li 21/2:0:2%
States of matter; chemical thermodynamics and chemical equilibria;
kinetics; acid-base chemistry; descriptive inorganic chemistry; intro-
duction to organic chemistry. This ctass meets four hours per week
for lectures, recitations, tutorials and examinations. Not open to
students who take CM 103, Prerequisites: CM 101; CM 111; MA 101,
or MA 100. Co-requisites: MA 102 or MA 110; CM 112,

CM 103 Chemistry for Engineersa 1%2:0:172
States of matter; chemical thermodynamics and chemical equilibria;
kinetics; electrochemistry; organic molecules; polymers: types of
materiais; electronic and magnetic materials. This class meets three
hours per week for lectures, recitations, tutorials and examinations.
Not open to students who take CM 102 Prerequisites: CM 101, CM
111; MA 107 or MA 100. Co-requisites: MA 1020r 110: CM 113. Open
ondy to EE undergraduates.

CM 108 inorganic Chemistry 3:0:3
Atomic structures of elements as basis for periodic classification.
Descriptive chemistry of elements and their cornpounds, Theories of
chemical bonds and introduction to coordination chemistry. Prereq-
uisites: CM 102, CM 112 and CM 161

CM 108 Inorganic Chemistry Laboratory 0:3:1
Laboratory experiments introducing techniques employed in prepa-
ration and characterization of inorganic substances. Lab fee re-
quired. Prerequisite: CM 102, CM 112 and CM 181.

CM 111 General Chemistry Labaratary | 0:1Yz: V2
introduction to chemical laboratory procedures. Laboratory associ-
ated with lecture courses CM 101, Lab fee required.

CM 112 General Chemistry Labaratory Ii D:1V2:%2
Laboratory experiments are coordinated with CM 102 Lab fee
required. Prerequisites: CM 101, CM 111,



CM 113 Chemistry for Engineers Laboratary O:1Va:v2
Laboratory experiments in the chemistry of materials, taken in con-
junction with Cé 103, Not open to students who take Ch 112
Prerequisites: CM 101, CM 111. Co-requisite: CM 103. Open oniy to
EE undergraduates.

CM 118 Chemical Equilibria 2Va:5:4
Equilibria in homogeneous and heterogeneous chemical processes.
Applications of equikbrium concepis and data to analytical and
physical chemistry. Theory of titrations and other analytical process-
es. Thermedynamic and chemical interpretations of equilibirium
data. Separation techniques. Lab fee required. Prerequisites: CM
161-162,

CM 119 instrumental Methods in

Analytical Chemistry 3:0:3
Theories and applications of instrumental techniques in modern
analytical chemistry, including chromatography, spectroscopy (ab-
sorption, fluorescence, infrared, Raman, nuclear magnetic
resocnance, electron spin resonance, atomic absorption, and emis-
sion}; x-ray absorption, fluorescence and diffraction; mass spec-
trometry; thermal methods, etc. Prerequisites: CM 161-162.

CM 120 Analytical Chemiatry Labaratory 0:6:2
Techniques described in CM 119 applied to various chemical
problems siressing physiochemical interpretation of data cbtained.
Lab fee required. Prerequisites: CM 118 and CM 161-162. Co/Prereg-
uisite: CM 119.

CM 122 Crganic Chemistry | 3:0:3
Chemistry of organic molecules: structure, nomenctature, proper-
ties and reactions of carbon compounds with emphasis on aliphatic
compounds. Introduction to reaction, mechanisms, and stereo-
chemistry. Prerequisites: CM 102 and CM 112

CM 123 Organic Chemistry 1| 3:0:22
Centinuation of CM 122 with emphasis on speciroscopic methods,
aromatic chemistry, condensation reactions, carbohydrates, amino
acids, and synthetic polymers. Prerequisite: CM 122.

CM 124 Organic Chemistry Laboratory | V3:5:2
Laboratory methods for preparation, isolation and purification of
typical organic compounds. Experiments chosen to illustrate basic
technigues. Lab fee required. Co/Prerequisite: CM 122.

CM 125 Organic Chemistry Laboratory I1 1/2:5:2
Laboratory methods for preparation, purification, characterization
and identification of organic compounds by chemical and physical
means. Introduction to instrurmnental methods of analysis and identifi-
cation. Lab fee reguired. Prerequisite: CM 124. Co/Prerequisite: CM
123.

CM 161 Physical Chemistry | 3:0:3
Chemical thermodynamics (macroscopic and molecular approach)
with applications to solutions, phase and chemical equilibria. Kinetic
theory. Prerequisites: CM 102, CM 112, MA 103 and PH 103.

CM 162 Physical Chemistry Il 3:0:3
Electrochemistry; ionic solutions. Solids, liquids, surfaces, high
polymers. Chemical kinetics. Relation of bulk properties of matter to
atomic and molecular properties. Prerequisite: CM 161.

CM 175 Physical Chemistry Il 4:0:4
Atomic and molecular aspects of physical chemistry. Cuantum
chemical statisticat description of matter with applications to molec-
utar spectroscopy, binding and structure. Prerequisite: MA 104. Co/
Prerequisite: CM 162,

CM 177 Physical Chemistry Laboratory Y3:5:2
Experimental methods of physical chemistry. Chemical kinetics;
thermodynamics, electrochemistry, motecular spectroscopy, high
vacuum, instrumental techniques. Computer analysis of experimen-
tal data. Report writing. Lab fee required. Prerequisites: CM 118 and
CM 162,

CHEMISTRY

CM 201 Biochemistry | 3:0:3
Survey of modern biochemistry with emphasis on current areas of
research. Structure-function relationships in proteins. Enzymes and
their mechanisms of action. Bicenergetic principles and energy
production. Biochemical thecries and techniques, Prerequisites: CM
123, CM 125 and CM 161, or instructor's permission.

CM 202 Biochemistry II 3:0:3
Continuation of Biochemistry 1. Principles of intermediary metabo-
lism, energetics, membrane structure and transport; structure and
function of DNA and RNA, principles of molecular biclogy, the
immune system, hormonal regulation, cancer.

Prerequisites: CM 201 and CM 162, or instructor’s permission.

CM 204 Biochemistry Laboratory 12:5:2
Laboratory experiments ilustrating techniques for isolating and.
characterizing biological macromalecules, analyzing enzyme kinet-
ics and eiucidating metabolic pathways. Lab fee required. Co/Pre-
requisite: CM 201,

CM 390-394 Bachelor's Thesis in

Chemistry each 2 credits

. Originalinvestigations by student under guidance of staff members.

Careful iiterature search reguired before inception of laboratory
work; continued reference to chemical literature expected, and
active participation in conferences and seminars scheduted as work
progresses. A written thesis must be approved by at least two
members of the department. Full-time students are expected to
register for 10 credits of thesis during senior year. Research {lab) fee
reguired. Co/Prerequisites: CM 501 and CM 504.

SPECIAL LISTINGS:

Undergraduate and Graduate

CM 501 Chemical Literature : 1:0:1
Programs of lectures, exercises and discussion designed to familiar-
ize students with the chemical literaiure. Undergraduate students
may emphasize topics related o the bachelor's thesis. Prerequi-
sites: CM 123, CM 125 and CM 162.

CM 502 Environmental Chemistry 3:0:3
Chemical properties of poliutants in air, water, soil and hazardous
wastes, Effects of chemical poliutants on healih. Prerequisites: CM
122, CM 124 and CM 161 or Ci 184 or instructor’s permission. This
course does not fulfill requirements for the regular M.S. or Ph.D.
degrees in chemistry. M.S. candidates in Industrial Chemistry may
select this course to meet degree requirements.

CM 504 Chemical Laboratory Safety 1:0:1
Discussions of problems of health and safety arising in chemical
laboratories. How to work safely with dangerous chemicals. This
course must be completed by both graduate and undergraduate
chemistry studenfs before they undertake laboratory research.

CM 515 Polymer Organic Chemistry 2Y2:0:3
Review of basic organic chemistry. Synthesis, characterization and
apptications to polymeric materiats. May not be taken for credit by
undergraduates to substitute for CM 122-123. May not be taken for
graduate credit by graduate studenis in Chemistry or Polymer

cience and Engineering. Prerequisite: CM 101, 102 or consent of
instructor.
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CHEMISTRY
GRADUATE COURSES

INORGANIC CHEMISTRY

CM 601 Inorganic Chemiatry 324:0:42
Theories of bonding of ingrganic compounds. introduction to group
theory as applied to molecular orbital and ligand field theories.
Spectra of inorganic compeunds. Nonagueous sofvents. Introduc-
tion to transition metal chemistry. Required of aii candidates for
Ph.D. degree in chemislry.

CM 614-619 Advanced Topics in Inorganic

Chemistry each 2¥2:0:3
Selections from following topics may be offered: physical and syn-
thetic methods in inorganic chemistry, organometaltic chemistry,
chemistry of the solid state, chemistry of coordination compounds,
mechanisms of inorganic reactions, chemistry of non-metals, inor-
ganic polymers, chemistry of representative elements, bonding the-
ories. Prerequisite: CM 801 and adviset's approval.

PHYSICAL CHEMISTRY

CM 703 Chemical Physics ) 3%:0:42
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 physicai chemistry and physics.

CM 704 Chemical Physics I 32%:0:4V2
Chemical kinetics and thermodynamics. Fundamental ideas of sta-
tistical mechanics. Development of refationships of various bulk
properties of matter to molecular structures and interactions. Appli-
cations to solutions, polymers. Prerequisites: Undergraduate physi-
cal chemistry and physics.

CM 715-717 Advanced Topics in Physical Chemistry 212:0:3
Selections from the following topics may be offered at regular
intervals: Kinetics of Chemical Reactions, Valence and Molecular
Structure, Electrochemistry. May be offered at irregular intervals.

CM 721 Quantum Mechanics for Chemists 324:0:4'2
Principles of guantum mechanics guantitatively developed. Com-
parison of various approaches. Most important approximation meth-
ods useful for applications of theory to many probiems in chemistry
and physics. Detailed discussions of several applications to some
basic problems. Required of ail Ph.D. candidates with major in
physicai chemistry. Prerequisites: CM 704, PH 601 and PH 602, May
be olfered at irregular intervals.

CM 722 Statistical Mechanics for Chemiste J%a:0:4v2
Classical and quantum statistical mechanics systematically devel-
oped and applied to caiculations of thermodynamic properties of
various states of matter from knowledge of structure of atoms and
molecules and their forces of interaction. Required of ail Ph.D.
candidates with major in physical chemistry. Prerequisite: CM 721.
May be offered at irregular intervals. :

CM 730-731 Group Theory and its

Applications L Ii each 2V2:0:3
Group theory and its application to various problems in chemistry
and physics. Abstract group theory; group representations; finite
and continuous groups Applications to crystallography; valence
theory; interpretation of atomic and melecular spectra; crystai field
theories; energy band theories of solids, crystal symmetry and
physical properties. CM 730 prerequisite: instructor's permission.
CM 731 prerequisite: CM 730. May be offered at irreguiar intervals.

CM 750 Special Topics in Physical

Chemistry 2'4:0:3
Advanced or specialized topics in physical chemistry presented at
irregular intervals. .

CM 780 Minicomputer Instrumentation

for Scientific Research 1%4:2:3
Fundamentals of digital electronics and minicomputers; computer-
automated laboratory instrumentation; programming and interfac-
ing required for data acquisition and control in scientific research.
Experiments with minicomputers and with taboratory apparatus
interfaced directly to minicomputers. Lab fee required. Prerequisite:
instructor's permission. Offered in alternate years.
Also listed under PH 612 and BE 623.

POLYMER CHEMISTRY

CM 771 Introductory Polymer Chemistry 212:0:3
Syntheses of polymers by step-reaction and addition polymeriza-
tion; copolymerization; formation of three dimensional networks;
bleck and graft polymers; polymer degradation; characterization of
polymers in solution; rubber elasticity; polymer crystallization; spec-
troscopic techniques for polymer study; properties of commercial
polymers. Prerequisites: Cht 123, CM 125 and CM 162,

CM 772 Syntheeis of High Polymers 212:0:3
Organic aspects. Chemistry of monomer and polymer formations.
Modern mechanistic analyses of reactions. Stereochemistry of poly-
mer structures and forces of stereoregulation. Condensation; free
radical {bulk, suspension, emulsion, solution); ienic, ring-opening
and nonclassical polymerization reactions.

CM 781 Solution Properties of High Polymers 212:0:3
Application of asmometry, light scattering, equilibrium uliracentrifu-
gation, electrophoresis, viscosity, diffusion, ultracentrifugal sedi-
mentation, fiow birefringence, polarimetry, spectroscopy, and other
techniques to the characterization of dissolved macromolecules.
Properties of polyelectrolytes, association in solutions containing
macromolecules and reaction kinetics in macromolecuiar solutions
atso are discussed. The course is designed to cover both synthetic
and biological macromolecules. Prerequisites: Ci 161, CM 162 and
CM7720r CM 783

CM 782 Macromolecules in Solid States 2V2:0:3
Crystalline-amarphous systems, thermodynamics of crystallization,
defect structures, morphoiogy of polymer crystais, characterization
of polymeric solids by X-ray and electron diffraction, potential energy
calculations, electron microscopy, absorption spectroscopy, and
nuclear magnetic resonance. Electricat and optical properties of
polymer solids. Prerequisite: CM 771,

CM 783 Laboratory Methods in Polymer Chemistry 0:4:3
Experiments on free-radical and ionic polymerizations, copolymer-
ization; UV/VIS and NMR spectroscopy, intrinsic viscosity, fight
scattering, gel permeation chromatography, X-ray diffraction,
thermogravimetric analysis, differential scanning calorimetry, dita-
tometry, concentrated solution viscosity, and other aspects of poly-
g\er synthesis and characterization. Lab fee required. Prerequisite:
M771.

CM 785 Special Topics in Polymer Chemistry 212:0:3
Presentation atintervals of various advanced or specialized topics in
polymer chernistry.

CM 790 Biopolymers 212:0:3
Structure and properties of important biological macromolecules
including proteins, nucleic acids and polysaccharides, membranes
and macromolecular complexes; applications of X-ray diffraction,
NMR, vibrational and CD spectroscopy to the analysis of structure.
Biopolymers may be used to satisty major field requirements in
polymers or minor field requirements in biochemistry. Offered in
alternate years. Pre/Corequisite: CM 841 or consent of instructor.



ANALYTICAL CHEMISTRY

CM 802 Applied Spectroacopy 334:0:412
Solving chemical problems using spectroscopic methods. Vibra-
tional, electronic, nuclear magnetic resonance spectroscopy and
mass spectrometry. Discussion of physical principles, instrumenta-
tion, interpretation of spectra, applications te molecular and physi-
cal problems. Prerequisite: CM 703.

ORGANIC CHEMISTRY

CM 903 Organic Chemistry | 324:0:4v;
Molecular structure and bonding. Stereochemical and conforma-
tional principles. Theories of bonding and the physical parameters of
stable and reactive molecular staies. Applications in biochemistry
and polymer chemistry. Prerequisites: undergreduate physical
chemistry and organic chemistry.

CM 904 Organic Chemistry Il 334:0:412
Reactivity of molecules. The methods of mechanistic study of reac-
tion pathways. Important reactions of organic and organometallic
chemistry. Introduction to synthesis and applications in living sys-
tems and in polymer reactions. Suggested prerequisite: CM 503 or
consent of instructor.

CM 8507 Organic Speciroscopy 334:0:4V2
Structure eluciaation by joint applications of spectroscopic tech-
nigues such as proton and carbon-13 magnetic resonance, infrared
ang mass spectroscopy, and other methods. Prerequisite: CM 903
or CM 904 or consent of instructor.

CM 915 Topics in Physical Organic Chemistry 2V2:0:3
Quantitative aspects of structural, electronic and medium effects in
organic reactions; theoretical approaches to organic mechanisms;
stereochemistry. Prerequisite: CM 903 or CM 904. May be offered at
irregular intervals.

CM 920 Current Aspects of Organic Synthesis 2v2:0:3
Approaches to syntheses of organic molecules. Stereoselective and
stereospecific reactions. Exampies drawn from naturally occurring
and theoretically interesting molecules. Prerequisite: CM 903 or CM
904. May be offered at irregular intervals.

CM 921-933 Advanced Topics in

Organic Chemistry 2V2:0:3
Selections from the following topics will be offered at irregular
intervals: organometallic chemistry, photochemistry, hetercatom
chemistry, and natural products. Prerequisite: CM 903 or CM 904,

CM 940 Special Topics in Organic

Chemistry 2v2:0:3
Topics selected from current research or literature, and approaches
to problem solving. Co/Prerequisite: CM 903 or CM 904,

BIOCHEMISTRY

CM 941-942 Biochemistry I, {I each 21/2:0:3
In-depth studies of biochemistry. Structure and function of biclogical
macromolecules: proteins, nucleic acids, polysaccharides. Enzyme
kingtics, mechanism and control. Membrane structure and function.
Energy preduction, transformation and utilization. Regulation of
biochemical systems. Replication, transcription and transfation of
DNA. Mutagenesis and carcinogenesis. Immune system. Prerequi-
sites: LS 106, LS 116 and CM 202, or consent of instructor.

CM 943-946 Advanced Topics in

Biochemistry 2V2:0:3
Selections from the following topics offered at irreguiar intervals:
protein and nucleic acid chemistry; intermediary metabolism; and
metabolic regulation. Prerequisite: CM 941 or consent of instructor.

CHEMISTRY

CM 947 Biochemical Techniques Va:5:31
Laboratory procedures illustrating new techniques for isolation, frac-
tionation and characterization of biological macromolecules. En-
zyme kinetics. Lab fee required. Prerequisites: CM 123, CM 125, CM
202, CM 162, LS 106, LS 116. Co/Prerequisites: CM 841-942.

INDUSTRIAL CHEMISTRY
CM 850-951 industrial and Engineering
Chemistry |, Il each 2v2:0:3

Discussions of the chemical process industries, emphasizing basic
chemical and physicai principles, as well as economic feasibility of
individual processes, to provide chemical engineering backgrounds
for chemists. Emphasis on stoichiometry, thermodynamic consider-
ations, and unit operations such as absorption, extraction and distil-
lation, as well as fluid dynamics and heat transfer. Natural resource
analyses and recycling. Stagewise and continuous contact equip-
ment and flow sheet analyses. Chemical plant design and chemical
economics. Individual reading and discussion of selected papers in
chemical process technology. Prerequisite: B.3. degree in chemis-
try or allied field or permissicn of instructor,

CM 955 Projects in Industrial Chemistry as arranged
Directed studies or supervised reading and/or experimental work in
advanced areas of chemistry and chemical technologies. Confer-
ences scheduled. Candidates for M.5. degree program required to
submit four unbound copies of typewritien project reports and
present oral summary to advisers on or before the seventh Wednes-
day prior to graduation. Prerequisite: B.S. in chemistry or allied field
or permission of instructor.

GENERAL COURSES

CM 871-872 Guided Studies in Chemistry as arranged
Directed studies or supervised readings in advanced areas of chem-
istry. Registration by consent of department head.

CM 871-972 Chemical Colloguium 0
Meetings of the members of the department staff, invited guests
and qualified students to study recent developments in chemigtry.
Required each year of all students in graduate degree status major-
ing in chemistry and for two years of doctoral matricutants in other
departments with minor in any field of chemistry. Seminar fee
required.

CM 973-876 Seminar in Chemistry each 12 units
Chemical topics of current interest presented by participating stu-
dents, stalf, outside lecturers. Two semesters required of all
masier’'s candidates and four semesters of all doctoral candidates.

CM 991-992 Special Techniques in

Experimental Chemistry |, §l each 0:6:3
Specialized techniques and processes of modern experimental
chemistry. Depending upon reguirements of thesis students and
recommendations of advisors, advanced laboratory skills in X-ray
diffraction, solid state synthesis, measurements of magnetic mo-
ments and susceptibilities, spectroscopic technigues, chromato-
graphic technigques, thermal analyses, relaxation kinetics, electro-
chemistry, etlc. Emphasis on intensive training in students’ research
activities. May be taken for a maximum of two semesters. Prerequi-
site: Concurrent thesis registration and permission of advisor and
course director.

CM 995-996 Seminarin Chemical Physics each 1z units
Topical subjects, problems, current research in chemical physics
presented by participants, staff, outside lecturers Required of all
master's and doctoral candidates in chemical physics.
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CM 998 Research in Chemistry A units
Criginal research, which serves as basis for master's degrees. To be
taken by Ph.D. candidates before completion of Ph.D. preliminary
examinations in chemistry. Minimum research registration require-
ments for the master's degree: 12 units. Registration for research
required each semester consecutively untii students have complet-
ed adequate research projects and acceptable theses and passed
reguired oral examinations. Research credits registered for each
semester reflect realistically time devoted to research. A maximum
of B units may be counted towards a Ph.D in chemistry. Research
charge. Prerequisites: for M.S. candidates, degree status and con-
sent of graduate adviser and thesis director and CM £04.

CM 999 Researchih Chemistry J units
Original experimental or theoretical research {undertaken under
guidance of a chemistry faculty member}, which may serve as basis
for degree of doctor of philesophy. Chemical physics majors with
thesis advisers in Department of Physics should register forpH 791-
796 and PH 981-993. Minimum research registration requirements
for degree for holders of M.S. based on research and thesis accept-
able to department, 33 units; for other students, 45 units. Registra-
tion for research required each semester consecutively until stu-
dents have completed adequate research projects and acceptabie
theses and passed required orat examinations, Number of research
credits registered for each semester must reflect realistically time
devoted to research. Hesearch fees required. Prerequisites: com-
pletion of Ph.D. preliminary examination in chemistry, consent of
thesis director and CM 504,

LIFE SCIENCES COURSES

In recent years, Pclytechnic has developed fife sciences
courses which complement those in its teaching and
research programs in engineering and physical sciences,
Undergraduate students with specific interests in the areas
of biclogy, biochemistry, environmental sciences,
bicengineering, premedicine and laboratory techniques
may elect life science courses o fulfill specific B.S. program
requirements or to serve as technical of free electives.

Biolegy is concerned with the study of life in all
manifestations—from the simpie to the complex, from the
invisible to the macroscopic, from the virus to the human.
To move beyond definitions of life to understanding life's
fundamental nature, characteristics of living systems must
be examined, including growth, heredity and reproduction,
metabolism, energy production and utilization, responsive-
ness, and locomotion. Structures and function of living
matter at the molecular, ceflutar and organismal levels must
be probed. Bislogy, chemistry and physics contribute to
understanding of living systems.

UNDERGRADUATE COURSES

LS 105-106 General Biology 1, I each 3:0:3
Fundamentals of biclogy. Physical, chemical, biochemical bases of
iife on various organizational levels. Cellular morphology, comple-
mentarity of form and function. Reproduction, development, genet-
ics. Homeostasis, requlation, integration, coordination. LS 105 pre-
requisite: high scheol chemistry. LS 106 prerequisite: LS 105 or
instructor's consent.

1S 115-116 General Biology Laboratory J, [l 1:3:2
Recitations in relationship to laboratory experiments include discus-
stons of such topics as: cell structure and function; chemical and
physical characteristics of living things; unity and diversity of living
things; genetics, development, homeostasis, integration and coor-
dination; adaptation, evolution, ecology and the biological bases of
behavior. Lab fee required. LS 115 Co/Prerequisite; LS 105. LS 116
Co/Prerequisite: LS 106.

LS 103-200 Topics in Biology Credit as arranged
From time to time courses may be offered in the following areas:
Developmental Biology, Fundamentals of Genetics, Microbiology,
Physiology, Cell Physiology, Cell Biology, Techniques and Instru-
mentation, Histological Techniques, and others.

LS 305-307 Projects in Life Sciences each 2 credits
Investigations of problems in biology under supervision of faculty
members. Library research, experimental studies, written reports
required. Lab fee required. Prerequisite: senior status or adviser's
consent.

LS 308 Life Science Internship 2 credits
Supervised projects carried out in hospital, community or industrial
settings. Evaluated on basis of written and oral reports presented to
faculty and outside project co-sponsors. Faculty conferences and
visits required. Open to senior students on approval of departmental
adviser. Preplanned experiences provide students with significant
exposure to reiationships between theoretical information and prac-
tical applications. Prerequisite: senior status or adviser’s consent.

LS 310 Seminarin Biology 1 credit
Selected topics of current interest presented by participating stu-
dents, staff and outside lecturers. Prerequisites: LS‘IOS and L5 106.

GRADUATE COURSES

LS 561-702 Advanced Topics in Biology Credit as arranged
From time to time, graduate level courses may be offered in
Bicethics, Electron Microscopy, Environmental Biology, Neurophysi-
ology, Topics in Neurosciences, and Cytology.

LS 900 Selected Topics in Biology 212:0:3
Presentation of significant topics in biclogy or related interdiscipli-
nary areas. Topics may vary from year to year.

FACULTY

Donald M. Schleich, Asscciate Professor of inorganic
Chemistry and Head, Department of Chemistry

B.S., SUNY (Fredonia); Ph.D., Brown University
Photoelfectrochemistry, intercalation and materials studies

William Braunlin, Assistant Professor of Polymer
Chemistry

B.S., Antioch Coltege; Ph.D., University of Wisconsin
{Madison)

Biophysical chemistry, biclogicai polyelectrolytes, muttinu-
clear NMR, ions in biology, ion-DNA interactions.

Richard Carlin, Assistant Professor of Inorganic Chemistry

. B.S., University of Alabama: Ph.D., lowa State University

Electrochemisiry of inorganic complexes in molten saits,
catalytic reactions in molten salts, solid-state electrochem-
istry, high-temperature superconducting metal oxides.



Mary K. Cowman, Associate Professor of Biochemistry
B.S., M.S., Ohio University, Ph.D., Case Western Reserve
Solution conformation and interactions of complex carbohy-
drate polymers; circular dichroism and nuclear magnetic
resonance spectroscopy; biochemistry of extracellular
matrix components.

Frederick Eirich, Distinguished Professor of Polymer
Chemistry

Ph.D., University of Vienna

Mechanical behavior of polymers, rheology, colioid chemis-
try, chemical evolution, biopolymers

Bruce A, Garetz, Associate Professor of Physical
Chemistry

A.B., Harvard College; Ph.D., Massachusetts Institute of
Technology :

Laser spectroscopy, nonlinear optics and multiphoton
processes, molecular dynamics

Mark M. Green, Professor of Organic Chemistry

B.S., CCNY; Ph.D., Princeton University

Stereochemistry of reactive intermediates, macromolecular
stereochemistry, isolation of bio-active piant subsfances

T.K. Kwet, Professor of Polymer Chemistry

M.S., National Chiao-Tung University (China); M.S., Universi-

ty of Toronto; Ph.D., Polytechnic institute of Brookiyn
Polymer-polymer miscibility, segmented polyurethanes and
unsaiurated polyesters, phase relationships in polymer
blends, interactions in composites

Ernest M. Loebl, Professor of Physical Chemistry
M.S., Hebrew University; Ph.D., Columbiza University
Theoretical chemistry, quantum statistical mechanics

Shirley M. Motzkin, Professor of Biclogy
B.S., Brooklyn College; A.M., Cclumbia University; Ph.D.,
New York University

Development mechanisms, teratology and skeletal develop-

ment, radiation eflects

Yoshiyuki Okamoto, Professor of Organic and Polymer
Chemistry

B.S., Osaka University of Science and Engineering {Japan);
Ph.D., Purdue University

QOrganic and polymer synthesis, characterizations and
applications

Eli M. Pearce, Frofessor of Polymer Chemistry and Dean of
Arts and Sciences.

B.S., Brooklyn College; M.S., New York University; Ph.D.,
Poiytechnic Institute of Brooklyn

Polymer synthesis and degradation

Norman C. Peteraon, Professor of Physical Chemistry
B.S., Massachusetts Institute of Technology; Ph.D., iowa
State University

Molecular beam scattering, laser chemistry, reaction
kinetics

Sergio Petrucci, Professor of Physical Chemistry
Ph.D, University of Rome

Relaxation kinetics, ligand substitutior in non-aqueous
media, microwave and diffusional rotational relaxation

CHEMISTRY

Arnost Reiser, Research Professor of Chemistry
Dr. Ing. (Prague); D.Sc. (Londen)
Polymer photochemistry, photoresists, image science

William H. Starnes, Professor of Organic and Polymer
Chemistry

B.S., Virginia Polytechnic Institute; Ph.D., Georgia Institute
of Technology

Polymer degradation, stabilization, and microstructure;
mechanisms of organic reactions.

Matthew Schlecht, Assistant Professor of Organic
Chemistry

B.S., University of Wisconsin; M.A., Ph D., Columbia
University

Synthetic methods; total synthesis of natural products;
organometallic reactions, medicinal chemistry.

Giuliana Tesoro, Research Professor of Polymer
Chemistry

Ph.D., Yale University

Applied polymer science, fiber science, thermal dehydra-
tion and flammability of polymers, composites, and
polymers for electronics applications

Naney M. Tooney, Asscciate Professor of Biochemistry
and acting Associate Dean of Arts and Sciences

B.S., M.S., SUNY (Albany); Ph.D., Brandeis University
Structure and function of proteins and other bicpolymers,
blood clotting system, fibronectin structure and function,
environmental chemistry

Otto Vogl, Herman F. Mark Professor of Polymer Chemistry
Ph.D., University of Vienna
Polymer synthesis, polymer stabilizers, polymer drugs

EMERITUS FACULTY

Ephraim Banks, Professor Emeritus of Inorganic Chemistry
B.S., CCNY; Fh.D., Polytechnic Institute of Brooklyn
Chemistry and physics of crystals, solid state reactions and
phase transitions

Herman F. Mark, Professor Emeritus of Polymer Chemistry
and Dean Emeritus

B.S., Ph.D., University of Vienna

Synthesis, characterization, and properties of natural and
synthetic polymers

Herbert Morawetz, Institute Protessor, Professor Emeritus
of Polymer Chemistry

B.S.8¢., M.5.Sc., University of Toronto: Ph. 0., Polytechnic
Institute of Brooklyn

Polymer reactions, hindered rofation in polymer systems,
properties of polymer gels, and polymer compatibility



CIVIL AND
ENVIRONMENTAL
ENGINEERING

Cwvil engineers build the structures and infrastructures of
modern society. They design and supervise the construc-
tion of buildings, bridges, roads, airports, dams, irrigation
sysiems, harbors, wastewater and water supply planis,
tunnels and oftshore platiorms. The wide spectrum of the
civil engineering profession is reflected by the technical
divisions of the American Society of Civil Engi-
neers—aerospace, air fransport, construction, energy,
engineefing management, engineering mechanics, environ-
mentai engineering, geotechnical engineering, highway,
hydraulics, irrigation and drainage, materials engineering,
pipeline, structural, surveying engineering, urban planning
and development, urban transportation, water resources
planning and management, waterway, port, coastai and
ocean engineering.

Many civil engineers, as licensed professionals, are in
private practice as consultants or are employed by
corporations, governmental agencies, architects and others
that require their expertise. Others are with construction
companies or manage fabrication operations. Civit engi-
neers act as city and regional engineers, interacting with
planning officials, political authorities and the public to
develop and maintain the nation's vital transportation links,
public services and shelter.

Environmental engineering is closely linked to civii engi-
neering but goes beyond the "design and buiid™ function to
examine problems of scarce natural resources, pollution
contirol and waste disposal. Environmental scientists
perform vital functions in quality monitoring, environmental
impact studies and research and development.

Many civil engineers continue beyond the bachelor’s
degree to advanced studies and research at the master’s,
engineer’s, and doctoral levels. Others branch out into law,
management, planning, and other fields.

The undergraduate program is accredited by the Accredita-
tion Board for Engineering and Technology, in which the
American Society of Civil Engineers is a participant.

UNDERGRADUATE PROGRAM

The fundamentai sciences of mathematics, physics and
chemisiry are presented first, together with additional
subjects such as Engiish, history, languages and ecenom-
ics designed to broaden the student’s intellectual horizons.
The program then intreduces the basic engineeting
sciences, including properties of materials, fluids, soils,
electricity, thermodynamics and stress analysis. In the last
phase of the program, professional applications—such as
highways, environmental engineering and detailed design
of structures—are studied. The emphasis is on preparing
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students broadly in all major areas of civit and environmen-
tal engineering so that graduates can be immediately
employed in the profession.

Technical Electives

To allow studenis to broaden their technical knowledge, the
curriculum provides 12 elective credits of apprepriate
coursework. Approved technical electives are indicated
below; senior courses in other departments as well as
%raduate courses {for example, CE 580, CE €01, CE 780,

E 781, CE 854} may be chosen, but they require the
approval of a departmental adviser. A mintmum of 6
technical elective credits, carrying civii engineering desig-
nation must be completed at Pelytechnic; only one course
may be in mathematics.

No. Technical Electives Credits
CE 272  Construction Engineering 3
CE 336 Timber and Masonry Structures 3
CE 345  Hydrautic Engineering 3
ME 331  Computationat Methods in Computer

Aided Design 3
IE 300 Engineering Economy 3
MA 153  Elements of Linear Algebra 3
MA 217  Complex Variables 3
MA 223 Introduction to Probability 3
MA 260  Vector Analysis and Partial Differential

Equations 4
TR360  Traffic Planning and Qperations 3
TR361  Transportation Demand Models 3
TR362  Public Transportation 3

ROTC students should note that freshmen and sophomores
may substitute zero-credit military science courses for PE
101-104 (physical educaticn}; juniors and seniors may
substitute three of the two-credit courses MS 301, 303, 401
and 403 for six crediis of technical electives.

Humanities and Social Science
Requirements

Eiective courses are chosen in consultation with a civil
engineering undergraduate adviser acceording to the follow-
ing university and departmental guidelines:

In humanities and social sciences, students must take HU
101, HU 110, HU 200, and 5SS 104 {total 12 credits).
Students placed in HU 103 on the basis of the English
Compositicn Placement Test administered at Polytechnic to
all incoming students may substitute HU 103 for HU 101.
Students placed in HU 008 or HU 008 must complete this
noncredit course before taking HU 101 {or HU 103). All
students must elect 12 additionai credits in humanities and
sociat sciences to bring to 24, the total of such credits.



At least 18 of the credits students select in the humanities
and scciat sciences must meet the requirements of the
Accreditation Board for Engineering and Technology
(ABET). These credits may not include skills-oriented
courses such as college composition, technical writing,
pubtic speaking, or English as a second language. Courses
in literature, foreign languages, hisicry, economics, and
related areas are acceptable. Students should consuit their
advisers to ensure that these criteria are met. Management
courses and ROTC courses may not be used.

For further information, students should refer to the
section of this catalog entitled Humanities and Social
Sciences Requirements for Engineering and Computer
Science Majors.

TRANSFER STUDENTS (Undergraduate)

Potential transfer students shouid refer to the University
guidelines as shown elsewhere in this catalog. The facuity
of the Civil and Environmentat Engineering Department has
established its own additional requirements and interpreted
the University guidelines as foilows:

The 136-credit curriculum approved by ABET is fulfilled
through a combination of transfer credits, credits by
examination and course credits completed at Polytechnic.
Transfer credits for courses in mathematics, physics,
chemistry, the humanities and sccial sciences are evalu-
ated by the Admissions Office with the guidance of the
faculty of the individual departments.

The length of time for a transfer student to complete the
degree requirements will depend on the following factors:

a} the number of transfer credits awarded

b) the particular courses required to complete the
degree requirements .

¢} enrollment status, ie. full-time cr part-time

In general, as part of the 136 credit curricuium, students
from accredited schools must complete a minimum of 24

CIVIL AND ENVIRONMENTAL ENGINEERING

credits at Polytechnic with a civil engineering designation
as indicated below:

Junior Year (Day) Senior Year {Day)

CE322 1istterm CE 252 1st term
CE 317

CE323 2ndterm CE 332 2nd term

CE 331 CE 342

CE 340

Because of the sequential nature of these courses, four
successive semesters are usually required. Additional
credits may be required, as determined by the transfer
credit evaluation, to compiete the bachelor's degree
requirements. internaticnal students holding degrees from
schools in their own countries are required to fulfill these
requirements to earn a Polytechnic bachelor's degree.

Transfer students from schools with 2-year AAS degree
programs in Engineering Science can normally expect to
compiete the bachelor’'s degree requirements within two
years, with appropriate summer school coursework immedi-
ately before the junior year.

Students from 2-year technology programs are granted
transfer credits according to the schools from which they
come. With careful planning, it is generally possible to
complete the necessary work in three years, including
summer school coursework.

PART-TIME STUDENTS (Undergraduate)

Prospective students planning to earn a degree on a part-
time evening basis sheuld contact an undergraduate
adviser for details about this plan before eprolling. Most
upper-level evening courses will be offered on an alternate-
year basis and may be integrated with the day program
using a late afternocn schedule. Sample programs are
shown for both full-time and part-time study.
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CIViL AND ENVIRONMENTAL ENGINEERING

Course of Study for the Bachelor of Science

Freshman Year

First Semester
No. Subject Cl.
MA 101 Calculus | {or MA 100) 4
CM 101 General Chemistry | 21
CM 111 General Chemistry Lab | 0
S8 104 Main Themes in Contemporary 3
Worla History
HU 101 Writing and the Humanities | 3
CS 100 Intro. to Computer Frog. 2
SL 101 Student Survival 0
PE 101 Physical Education 0
Sophomore Year
MA 103 Calculus Il 3
PH 105 Introductory Physics Il 3
PH 115 Physics Labl 0
CE 111 Engineering Mechanics | 2
CE 151 Surveying 3
HU 200 Writing and the Humanities I 3
PE 103 Physical Education 0
Junior Year
CE 214 Computer Technigues in
Engineering 2
CE 222 Fluid Mechanics 3
CE 322 Theory of Structures | 3
CE 351 Highway & Transportation 2
Engrg.
{Second Semester in Farming-
dale)
ME 201 Thermecdynamics | 3
Hum./Soc. Sci. elective 3
Senior Year
CE 252 Reinforced Concrete Structures 3
CE 317 Foundations 2
CE 34t Environmental Engineering | 2
Hum /Soc. Sci. elective 3

Technical electives

Hours/Week

Lab.
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Second Semester
No. Subject Ci.
MA 102 Calculus Il {or MA 110) 4
CM 102 General Chemistry Il 2%
CM 112 General Chemistry Lab Il 0
PH 104 Introductory Physics | 3
HU 110 Basic Report Writing | 3
ME 101 Graphics 1
PE 102 Physica! Education 0
Summer camp {2-week session)
CE 150 Surveying Fieldwork
MA 104 Applied Differential Equations 3
CE 112 Engineering Mechanics li 2
CE 202 Mechanics of Materials 3
CE 303 Nature & Prop. Struct. Matls, 1
EE 370 Principles of EE. 3
PH 106 Introductory Physics lll 2%
PH 116 Physics Labll 0
PE 104 Physical Education 0
CE 232 Soil Mechanics 2
CE 323 Theory of Structures Il 3
CE 331 Steel Structures 2
CE 340 Water Resources & Hydr. Engrg. 3
Hum /Soc. Sci. elective 3
* Mathematics elective® 3
(First Semester in Farmingdale)
CE 305 Engineering Contracts & Specifi- 2
cations.
CE 332 Design of Structural Systems 2
CE 342 Environmental Engineeringll 2

Degree in Civil Engineering

Hum./Soc. Sci. elective
Technical electives

Minimum tota! credits required for graduation: 136
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A minimum GPA of 2.0 also is required.

*This elective shall be of college level material beyond MA 102
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First Year

First Semester

No. Subject

MA 101 Calcuius | {or MA 100)

HU 101 Writing and the Humanities |

Second Year

MA 103 Calcuius Il

PH 105 Introductory Physics il
PH 115 Physics Labl

HU 110 Basic Report Writing |

Third Year

CE 111 Engineering Mechanics |
CM 101 General Chemistry |

CM 111 General Chemistry Lab {
bl Mathematics elective

Fourth Year

CE 202 Mechanics of Materials
EE 370 Principles of EE*f

Fifth Year*}

CIVIL AND ENVIRONMENTAL ENGINEERING

Sample Eight-Year Program Leading
to the Bachelor of Science Degree in Civil Engineering

Cl.
4
3

%

2t

CE 214 Computer Techniques in Engi-

neering
ME 201 Thermodynamics |
Hum /Soc. Sci. elective

Sixth Year**

CE 151 Surveying
Hum./Soc. Sci. elective

Seventh Year*t

CE 341 Enwironmental Engineering |
CE 351 Highway & Transportation
Engrg.
Technical elective

Eighth Year**

CE 252 Reinforced Concrete Structures

CE 317 Foundations
Technical elective
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Second Semester

No. Subject

MA 102 Calculus Il (or MA 110}

PH 104 Introductory Physics |

88 104 Main themes in Contemporary
World History

MA 104 Applied Differential Equations

PH 108 Introductory Physics Il

PH 116 Physics Labll

ME 101 Graphics (1989-1990,
1991-1992) or

CS 100 Introduction to Computer
Prcé%rammlng {1988-1989,

1999

CE 112 Engineering Mechanics |l

CM 102 General Chemistry )l

CM 112 General Chemistry Lab Il

ME 101 Graphics (1989-1980,
1991-1992) or

C5 100 Intro. to Programming
{1988-1989, 1990-1991)

CE 150 Surveying Fieldwork”

CE 222 Fluid Mechanics
CE 322 Theory of Structures |
HU 200 Writing and the Humanities I

CE 232 Soil Mechanics
CE 303 Nature & Prop. Struc. Matls.

CE 340 Water Resources & Hydr. Engrg.

CE 323 Theory of Structures Il
CE 331 Steel Structures
Hum /Soc. Sci. elective

CE 342 Environmental Engineering i
Technical elective
Hum /Soc. Sci. elective

CE 305 Eng. Contr, & Specs,
CE 332 Design of Struc. Systems
Technical elective

Cl.
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3
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Minimum total credits required for graduation: 136
A minimum GPA of 2.0 also is required.

* This 2-week course is offered every May during the day.

*+ Offered in alternate odd years, i.e., 1985-1990, 1991- 1992 (The fifth and

sixih years are interchangeable.)

" Offered in alternate even years, i.e., 1988-1989, 1890-1991. (The seventh

and eighth years are interchangeable

3



CIVIL AND ENVIRONMENTAL ENGINEERING
GRADUATE STUDIES

Programs of study are offered leading to degrees of master
of science in civil engineering, master of science in
environmental health science master of science in environ-
mental engineering, engineer in civit engineering, doctor of
philosophy in civil engineering, and doctor of philosophy in
environmental health science.

Requirements for the master’s degree include prescribed
courses and approved elective courses. A project must be
completed; a thesis may be substituted for elective
courses. A minimum of 36 units is required for the degree.

Engineer degrees are oriented toward civil engineers who
wish to study advanced engineering techniques beyond
the master's degree. A minimum of 24 units of approved
graduate courses and a minimum of 12 units of design
project are required.

Ph D. degrees require advanced study beyond the master's
degree ievel in the field of civil engineering. A thesis
characterized by originaiity must be written and defended.

Computer iiteracy is a requirement for ail areas of
specialization. In some cases, an undergraduate or gradu-
ate course may be included in the program of study to
overcome deficiencies.

Students interested in graduate programs are advised to
refer to the Graduate Manuaf (available from the depart-
ment office) for information on degree requirements and the
latest revisions of curricufa and courses.

REQUIREMENTS FOR THE
MASTER’S DEGREE

Students pursuing the M.S. in civil engineering generalty
have undergraduate preparation in engineering. Students
pursuing this degree, who have undergraduate or graduate
degrees in other fields may qualify for this program by
completing additional undergraduate engineering courses.
When a student pursues both the B.S. and M.S. degrees
simultaneousty at Polytechnic, the bachelor’s degree
reguirements must be completed #irst. Two programs in
environmentai engineering and science are offered, in
addition to the M.3. in civil engineering. Students pursuing
the M.S. in environmenta! heaith science or the M.S. in
environmental engineering generally have undergraduate or
graduate preparation in the sciences, aithough the pro-
grams leading to these degrees may also be taken by
students with engineering preparation.

Courses in some areas of specialization are not offered on a
regular basis. Students should consult with the department
advisers to determine the expected scheduling of such
courses.

M.S. PROGRAMS IN CIVIL ENGINEERING

M.S. programs are offered with majors in the following
spectalty areas: structural engineering, water resources
and hydrautic engineering, water quality engineering,
geotechnical engineering, highway engineering, and con-
struction engineering and management.

94

Eepartmental Requirements

0. Course
CE780  Analysis of Uncertainty in Civil Engineer-
H
CES96  Project for the Degree of Master of
Science

Required Major Courses .

Five courses in one of the majors: structurat
engineering, water resources and hydraulic engi-
neering, water quality engineering, geotechnical
engineering, highway engineering, or construction
engineering & management. At least three of these
courses must be selected from the Core Courses
for the major.

Department Electives
Three approved courses in civil and environmental
engineering, in field(s) other than the major.

Other Approved Electives

At Least € units of approved graduate courses
TOTAL

CORE COURSES

Structural Engineering

CEB01  Theory of Structurat Analysis and De-
sign

CEB08  Matrix Methods of Structural Analysis

CEB14  Metal Structures

CE 625  Structural Dynamics

CE 841  Reinforced Concrete Structures

Water Resources and Hydraulic Engineering

CeE 715  Open Channet Hydraulics

CE 716  Applied Hydraulics

CE722  Hydrology

CE725  Water Resources Mathematical Model-
ing

CE781  Formulation & Analysis of Public

Works Projects

Water Quality Engineering

CE737  Environmental Chem & Microb !
CE738  Environmental Chem & Microb il

CE 742  \Water & Wastewater Treatment |

CE 743  Water & Wastewater Treatment 1l
CE747  Analysis of Stream & Estuary Pollution
Highway Engineering

{in cooperation with the Transpoertation Program)

CE 781  Formulation & Analysis of Public Works
Projects

CE 796 Highway Pavement Design

CE 797  Design and Management of Highway
Structures and Materials

CE 805  Traffic Engineering |

CE807  Traffic Engineering Il

Units
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Construction Engineering and Management
in cooperation with the Division of Management)
E781  Formuiation & Analysis of Public

Works Projects 3
CE 825  Construction Administration 3
CE 826  Construction Estimates & Costs 3
CE 827  Specifications & Contracts 3
CE 828  Project Planning & Control 3
15

Geotechnical Engineeting
CE851  Earth Pressure & Retaining Structures 3
CE861  Soil Mechanics | 3
CE 862  Soil Mechanics Ii 3
CE863  Experimental Soil Mechanics 3
CE871  Foundaticn Engineering 3
15

M.S. PROGRAM IN ENVIRONMENTAL
HEALTH SCIENCE

No. Course Units
Departmental Requirement

CE996  Project for the Degree of Master of
Science _3
3
Environmental Health Science Requirements
CE 737  Environmental Chemistry & Microb. | 3
CE 739  Environmental Chemistry & Microb. 1l 3
CE 742  Water & Wastewater Treatment | 3
CE 743  Water & Wastewater Treatment Il 3
CE 751  Environmental Health Engineering 3
CE 752  AirPollution 3
CE770  Solid Waste Management 3
i

Approved Electives
At least 12 units of approved graduale courses 12
Minimum Total Units 36

M.S. PROGRAM IN ENVIRONMENTAL
ENGINEERING

Na. Course Units

Departmental Requirement

CE 996  Project for the Degree of Master of
Science

CA)‘(A)

Environmental Engineering Graduate Course Require-
ments

CE715  Open Channel Hydraulics 3
CE722  Hydrology 3
CE737  Enviranmenial Chemistry & Microb. | 3
CE 739  Environmental Chemistry & Microb. Il 3
CE742  Water & Wastewater Treatment | 3
CE743 Water & Wastewater Treatment Il 3
CE747  Analysis of Siream & Esiuary Pollution 3

21

Approved Graduate Electives
At least 12 units of approved graduate courses 12
Minimum Total Units Graduate Studies 36

CIVIL AND ENVIRONMENTAL ENGINEERING
Required Additional Undergraduate Waork

Minimum background in science should inciude one year of
chemistry and physics, and in mathematics should include
basic courses in calculus and differential equations. In
addition, a minimum of 15 credits of additional undergradu-
ate makeup or prerequisite courses are required. Transter
credit for undergraduate and non-engineering graduate
courses from other institutions will not normally be allowed.
Individual programs will depend on previous preparation of
studeni, and may be approved by a Department Commit-
tee. Students with a Bachelor's degree in engineering may
have the requirements partially or fully waived.

REQUIREMENTS FOR THE
ENGINEER DEGREE

A master's degree in civil engineering meeting the
specialization requirements for the Polytechnic master's
degree is generally required for admission. Applicants with
master's degrees in other engineering discipiines may be
admitted with deficiencies as evaluated by the departmen-
tal adviser. A minimum of 36 units of work beyond the
master's degree is required, of which at least 27 units must
be compieted at Polytechnic. This work must include a 12-
unit design project. Engineer degrees may be earned in any
area of specialization except environmental health science.
The program follows:

Units
Project for the Degree of Engineer 12
An approved elective in applied

mathematics, or operations re-

search 3
Nine units of courses in areas of
specialization selected with the

No. Required Subjects
CE 998

consent of the adviser 9
Required units 24
Minimum elective units 12
Minimum total units T 36
REQUIREMENTS FOR THE
DOCTOR’S DEGREE

Students with exceptionai scholastic ability may pursue a
doctorate in civil engineering or environmental science. An
applicant for a doctorate in civil engineering, must hold a
mastier's degree in civil engineering. For a dectorate in
environmental health science, a master’'s degree in science
is a prerequisite. Applicants with degrees in other fields
may be admitted with deficiencies as evaluated by a
deparimental graduate adviser.

All doctoral students must complete a minimum of 90 units
of work beyond the bachelor’s degree or a minimum of 66
units beyond the master's degree. Of the units taken at
Polytechnic, at least 27 must be formal course work {not
including guided readings, seminars or projects). Ph.D.
students must select a major field and two minor fields in
consultation with the advisers.

To qualify as Ph.D. candidates, students must pass written
and oral qualifying examinations. Reqistration for a mini-
mum of 30 units of dissertation research is required.
Registration should be continuous, until the dissertation
has been completed and accepted.
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CIVIL AND ENVIRONMENTAL ENGINEERING
UNDERGRADUATE COURSES

CE 111 Engineering Mechanics | 2:0:2
Three-dimensional vector treatment of the static equilibrium of parti-
cles and rigid bodies. Equivaient force and coupte systems, Static
analyses of trusses, frames, and machines. Friction, impending
motion. Prerequisite: PH 104. Co/Prerequisite: MA 102.

Algo listed under ME 116.

CE 112 Engineering Mechanics Il 2:0:2
Three-dimensional vector treatment of the kinematics and kinetics
of particles using various coordinate systems. Newton's laws, work,
energy, impulse, momentumn, conservative force fields, impact. Pre-
requisite: CE 111,

Also listed under ME 117.

CE 150 Surveying Fieidwork 2 credits
Field exercises involving the principles of elementary surveying,
route surveying and geodetic surveying given at summer camp (two
weeks}. Prerequisite: MA 101 or MA 100.

CE 151 Surveying 3:3:4
Modern methods and computations for engineering surveys. Funda-
mental theory of photogrammetry with [aboratory exercises. Prereq-
uisites: CE 150 and ME 101.

CE 202 Mechanics of Materials 3:0:3
Basic principles of stresses and strains of members subjected to
direct force, torsion and bending. Deflections of beams. Statically
determinate and indeterminate problems. Column stability. Prereg-
uisite: CE 111.

Algo listed under ME 121.

CE 214 Computer Techniques in Engineering 2:3:3
Use of higher-level computer ianguages and techniques in engineer-
ing. Use of computer for numerical methods involving differentiation,
integration and solution of systems of equations. Computer graph-
ics in engineering. Evaiuation of one commetcial software package
and its applications to civil engineering. Prerequisites: C3 100 and
MA 104,

CE 222 Fluid Mechanics 3:3:4
Fluid-flow concepts including continuity, energy and momentum
equations, laminar and turbulent flow, boundary layer drag, dimen-
sional analysis. Euler's equation and two-dimensional ideal fluid
flow. Hydrostatics. Pipe ffow, pumps, turbines, fluid measurements.
Prerequisites: CE 111 and CE 112,

CE 232 Soil Mechanics 2:3:3
Geologicai soil-forming processes and physical and mechanical
properties of scils. Plasticity, capiliarity, permeability, stress distri-
bution in soil masses, consclidation theory, settlement of structures.
Laboratory studies of physical and mechanical properties of soils.
Prerequisites: CE 222 and CE 202.

CE 252 Reinforced Concrete Structures 3:0:3
Fundamentals of analysis and design of reinforced concrete beams,
columns, slabs. Prerequisite: CE 322.

CE 272 Construction Engineering 3:0:3
Construction methods and management. Planning of construction
operations, including cost estimating, bid preparation, time schedul-
ing and econormic evaluation of alternatives. Project planning and
resource allocation utilizing the critical path method and PERT.
Prerequisite: senior status.

CE 303 Nature and Properties of

Structural Materiala 1:3:2
Physical and mechanical properties of concrete, metals, plastics
and asphaltic materials related to structure. Experimenta! investiga-
tion of mechanical properties of select structural materials and
physical properties of cement and concrete mixes. Jointly devel-
oped and taught by civil and metallurgical engineering departments.
Algo listed under MT 303.

CE 305 Engineering Contracts and

Specifications 2:0:2
The preparation of contracts and technical specifications for engi-
neering projects. Prerequisite: CE 202.

CE 317 Foundations 2:3:3
Site expiorations and soil sampling; planning bering programs and
interpretation of boring logs. Bearing capacities of footings and mats
for granular soils and clays. Settlement of structures. Lateral earth
pressure and proportions of retaining walls. Pile foundations. Prereq-
uisite: CE 232 and Co/Prerequisite: CE 252,

CE 322 Theory of Structures | 3:0:3

" Analysis of statically determinate beams, frames and trusses. De-

flection calcutations using energy methods. Analysis of indetermi-
nate structures using superposition. Determinate andindeterminate
influence lines. Slope deflection. Prerequisite: CE 202.

CE 323 Theory of Structures li 3:0:3
Analysis of statically indeterminate linear frames by moment distri-
bution. Matrix analysis of structures using force and stiffness meth-
ods. Computer apglications. Prerequisite: CE 322.

CE 331 Steel Structures 2:3:3
Design of steel beams and girders, tension members, columns,
Bolted, riveted and welded connections. Prerequisite: CE 322

CE 332 Design of Structural Systems 2:3:3
Structural design of buildings, frames and bridges in steel and
reinforced concrete. Selection of framing systems and design of
multistory structures. Composite and prestressed construction.
Prerequisites: CE 322, CE 252, CE 317 and CE 331.

CE 336 Timber and Masonry Structures 3:0:3
Properties and classification of structural lumber. Design of timber
connectors. Design and erection of residential and industrial timber
buildings. Beams, frames, columns and trusses cf sawn lumber and
glued-laminated construction. 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. Prerequisite: CE 322.

CE 340 Water Resources and

Hydraulic Engineering 3:0:3
Hydrologic techniques. Surface water and ground water supplies.
Open channel flow. Water transmission and distribution. Waste-
water and storm water drainage. Dam and reservoir projects. Devel-
opment of water resources for multi-purpose projects. Prerequisite:
CE 222.

CE 341 Environmental Engineering | 2:2:3
Water and wastewater quantities. Water quality, Water and waste-
water treatment, stream assimilation, public health and environmen-
tal problems. Laboratory analyses of water and wastewater sam-
ples, treatment process tests. Prerequisites: CE 222 and CE 340

CE 342 Environmental Engineering I 2:3:3
Integrated lecture and design periods covering water distribution
systems, waler filtration units and principal companents of waste-
waler treatment plants for small communities. Intreduction to air
quality and solid waste problems. Prerequisites: CE 341 and CE 340.

CE 345 Hydraulic Engineering 3:0:3
Pumping systems, hydroelectric developments, nonuniform flow in
open channets. Overflow, siphon angd shaft spillways. Flow meters
for open and closed conduits. Prerequisite: CE 222

CE 351 Highway and Transportation Engineering 2:3:3
Fundamentals of highway and transportation engineering including
land, urban, air and water transportation. Geometric design, capaci-
ty intersection design, drainage, economic analysis and finance,
rigid and flexible pavements, velocity profile and performance, eval-
uation, future developments. Prerequisite: CE 151,



CE 391-292 Bachelor’s Thesis in

Civil Engineering each 2 credits
Original research, design or ptan for an approved engineering pro-
ject. Thesis gives students the opportunity to apply knowledge and
training gained in courses by approaching and successfully solving
comprehensive problems, Conferences heid regularly with an ap-
pointed member of the faculty. Thesis registration required each
semester. Students must reregister for thesis until completed. Pre-
requisite: senior status.

CE 396 Civil Engineering Internship 2:0:2
Supervised, creative civil engineering work of at least two months'
pedormance judged on the basis of written and oral reparts
presented to industrial and faculty supervisors. Regular faculty
vigitations and conferences arranged during internships. Open to
students who have compleied their junior year and have departmen-
tal approval prior to beginning the internship experience. Prerequi-
site: department head's approval.

2 or 3 credits

as arranged
Solution to civil engineering problem or detailed study of an ad-
vanced area of civil engineering under close supervision of an
adviser, Before undertaking the project, interested students must
submit a detailed written proposal of the problem they intend to
investigate to the course director, along with the number of credits
for which they wish to register. Resulis of the project must be
submitted to the department as a formal report.

CE 398 Project in Civil Engineering

GRADUATE COURSES

GENERAL

CE 590 System Analysis for Civil Engineers 212:0:3
Review of optimization techniques and simulation and optimization
models used to make policy decisions for civil engineering systems.
Computer applications including facilities location, project sequenc-
ing and scheduling, capacity expansion, land use planning, and
districting and scheduling of municipal services, optimal sewer
system design, and reservoir operation.

CE 598-599 Special Topics in Civil Engineering 212:0:3
Specialized current topics of interest of an interdisciplinary nature.
Offered at irregular intervals. Advance announcements inciude
course description and prerequisites.

CE 780 Analysis of Uncertainty in Civil Engineering 212:0:3
Brief review of basic concepts including problem indentification,
definitions of statistical parameters and principles of probability.
Applications utilizing technigues of frequency distribution, regres-
sion and correlation, time series analysis, significance testing, ele-
mentary decision theory, sensitivity and nsk analysis, reliability as-
sessments. All topics emphasize applications to civil engineering
practice and research, and include problem solving in such areas as
hydrology, structures, geotechnical, transportation, and environ-
mental engineering. Student specialty areas will be considered in
selection of problems for study.

CE 781 Formulation and Analysis of Public

Works Projects 21/2:0:3
Methods for the identification, formulation, preliminary appraisal,
and detailed analysis of individual projects and systems of cwil
engineering projects. Different approaches appropriate for govern-
ment agencies, public utilities, industrial firms, and private entrepre-
neurs.Planning considers projects that satisfy single and multiple
purposes and objectives, meet local and regional needs, and take
advantage of opportunities for development. Financial and econom-
ic analyses, including sensitivity and risk analysis. Mathematical
models for evaluation of alternatives and optimization. Impacts of
orojects: environmental, social, regional economic growth, legal and
institutional, and public involvernent.
Also listed under MG 830.

CIVIL AND ENVIRONMENTAL ENGINEERING

CE 790 Fire Protection Engineerin 212:0:3
Cverview of fire problems in the United States. Statistics, trends and
fire experiences of interest to engineers. Chemistry and physics of
fire phenomena, including ignition, flammability, heat transfer, prod-
ucts of combustion and modes of fire growth and extension. Proper-
ties and behavior of materials at elevated temperatures. Perform-
ance of structures exposed to fire and failure mode analysis.
Laboratory and full-scale testing of construction materials, compo-
nents, assemblies and structures. Building codes, fire codes and
standards. Measures for fire protection: detection, alarm and com-
munication systems and systems for fire suppression and smoke
control.

CE 791 Infrastructure Systems Analysis 2V2:0:3
Methodologies and procedures for macro-level analysis of engi-
neered infrastructure systems. Introduction to computer-based
techniques for optimization of design, operation and maintenance of
infrastructure subsystems. Demographic, system loading and ca-
pacity analyses for water distribution, wastewater collection and
disposal, solid wastes collection, street sweeping, snow removal
and other municipal service systems. Infrastructure financing and
capital budget process. Life cycle and benefit-cost analyses applied
to infrastructure renewal. Prerequisite: CE 214 or equivalent.

STRUCTURAL ENGINEERING

Prerequisites for all courses: MA 104, CE 323

CE 601 Theory of Structural Analysis and

Design 21/2:0:3
Theories of structural action, including elastic and plastic behavior
and their relationship to design. Classical structural mechanics,
matrix procedures and numerical methods of analysis as well as their
interrelationships. Influence lines, elastic supports, settlement and
rotation of supports. Applications to statically indeterminate frames
and trusses. Prerequisite: CE 252 and CE 331.

CE 603-604 Special Topica in Structural

Analysig I, Il 21/2:0:3
Specialized current topics of interest offered at irregular intervals by
advance announcement. Graduate advisers may approve repeated
registration for different topics. Prerequisite: CE 601,

CE 605 Plate and Shell Structures 2145:0:3
Analysis of plate and shell structures with particular emphasis on
civil engineering applications of shells. Analysis of plates by finite
differences. Membrane soiution of shells of revolution, cylinders,
elliptic and hyperbolic paraboloids. Asymptotic solution for symmet-
rically loaded shells of revolution. Folded plates,

CE 609 Matrix Methods of Structural Analysis 21/2:003
Basic concepts of matrix methods in structural analysis. Flexibility
and stiffness matrix of structural elements. Force and displacement
transformations. Flexibility and stiffness of complete structures.
Complete solutions of structural problems by chain matrix
operations.

CE 611 Limit Design of Metal and

Concrete Structures 212:0:3
Application of plastic theory of structural behavior to design of civil
engineering structures. Particular emphasis on steel and reinforced
concrete beams and frames. Co/Prerequisite: CE 601.

CE 613 Stability of Structures 242:0:3
Critical loads of efastic members and frameworks from characteris-
tic-value problem formulations, considering lateral and torsional
displacements. Stability of inelastic members, including initially
strained steel shapes. Solutions by numerical methods. Behavior of
members and frames with initial geometrical imperfections and
transverse loading. Ultimate load of plate girders. Prerequisite: CE
601.
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CIVIL AND ENVIRONMENTAL ENGINEERING

CE 614 Metal Structures 22:0:3
Current developments in design of metal structures, including de-
sign of light-gauge, cold formed members, arthotropic bridge decks
and structural applications of aluminum. Co/Prerequisite: CE 601.

CE 616 Finite Element Analysis of

Structural Systems 2Va:0:3
Relationship between the finite element method and the Rayleigh-
Ritz method. Derivation of element stifiness matrices. Construction
of general stiffness matrices in global coordinates. Problems in
plane stress, plates and shells under static and dynamic loads.
Prereguisite: CE 609.
Also listed under ME 621.

CE 617 Introduction to Modermn Concepts

of Structural Safety 214:0:3
Introduction to modern concepts of structural safety hmit states
designs based on reliability analysis. Design code formats. Risk
analysis. Semi-probabilism. Safety index analysis. Code optimiza-
tion. Single load stochastic models; extreme value and holding time
analgsis. Combined load analysis; scalars, vectors. Basic system
reliability. Conditional analysis, modeling errors and engineering
judgment. Prerequisite: CE 780.

CE 621 Advanced Mechanics of Material 2v2:0:3
Unsymmetrical bending of elastic bars, shear center for members of
thin-walled open cross section, curved beams, beams on elastic
foundations, membrane and bending stresses in shelis.

Also listed under ME 611.

CE 625 Structural Dynamics 2142:0:3
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
probiems. Nonlinear analysis of single degree of freedom system.
Emphasis on computer analysis of large compiex systems. Prerequi-
site: CE 609. :

Also listed under ME 661.

CE 626 Applied Structural Dynamics 2v2:0:3
Review of classical structural dynamics. Introduction to linear ran-
dom vibrations. Power spectra, auto- and cross-correlation func-
tions. Wind loads, galloping, futter, buffeting, vortex shedding.
Response of civil engineering structures o wind effects. Seismic
loads. Linear and nonlinear response spectra. Ductility. Simplified
seismic analysis and design of structures. Prerequisite: CE 625.

CE 641 Reinforced Concrete Structures 2v2:0:3
Eiastic and ultimate strength design of reinforced concrete mem-
bers. Shear and torsion eHects on beams. Analysis and design of
prestressed concrete structures. Prerequisite: CE 252 and Co/Pre-
requisite: CE 601.

CE 643 Prestressed Concrete 214:0:3
Design of prestressed and post-tensioned beams, columns and
siabs; principles and materials; losses, cracking and deflections.
Prerequisite: CE 641.

WATER RESOURCES AND
HYDRAULIC ENGINEERING

Prerequisite for all courses: MA 104, CE 222

CE 712 Water Reaources Projects 214:0:3
Feasibility-level planning and design studies for water resources
projects, including water conveyance works; concrele dams and
associated waterways. pumping stations; hydroelectric, irrigation,
nayigation, and flood mitigation projects. Subjects considered in-
clude layouts, dimensions and capacity of facilities, hydraulic and
structural forces, and stability analyses. Co/Prerequisite: CE 340 or
CE 715, or permission of instructor.
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CE 715 Open Channel Hydraulics 2v2:0:3
Theory and computations for uniform liow, gradually varied flow,
rapidly varied flow, unsteady flow in prismatic and non-prismatic
channels.

CE 716 Hydraulic Problems 2%2:0:)
Similarity, dimensional analysis and modeling techniques as applied
to hydraulic systems. Pumping systems including hydraulic tran-
sients and flow of air, liquids, sludge. Cavitation. Co/Prerequisite: CE
340 or CE 715.

CE 717 Hydredynamics tor Civil Engineers 2%4:0:3
Applications of basic concepts of fiuid kinetics and dynamics to
problems in turbulent diffusion, density currents, stratified flows and
other problems of special interest to civil engineers.

CE 722 Hydrology 2v1:0:3
Hydrologic cycle. Meteorological considerations. Analyses of pre-
cipitation, runcH, unit hydrograph, flood routing and reservoir stor-
age. Principles of groundwater hydrology. Introduction to frequency
analysis of floods and droughts. Prerequisite: undergraduate de-
gree in engineering or science.

CE 723 Groundwater Hydrology and Pollution 212:0:3
Characteristics of confined and unconfined flow of water through
porous media, groundwater and well hydraulics; gquality of ground
water; environmental influences; groundwater pollution; manage-
ment aspects of groundwater; and groundwater modeling. Prerequi-
site: CE 340 or instructor's permission.

CE 725 Water Resources Mathematical

Modeling 2142:0:)
Studies of hydraulic, hydrologic, water quality and systems models
as applied fo rivers and streams, embayments, estuaries and ba-
sins. Review of basic equations of flow applicable to these models.
Appropriate meodeling techniques using computer-based solutions
reviewed with emphasis on time-varying boundary conditions and
problems of calibration and verification. One-, two- and three-dimen-
sional models considered. Stormwater models and water resource
systemns modeling. Prerequisite: course in computer programming
and Co/Prerequisite: CE 715.

CE 732 Coastal Engineering 214:0:3
Basic concepts of wind-wave induced phenomena in near shore
areas as associated with problems of shoreline protection. Water-
wave dynamics as applied to coastal structures, including effect of
hurricanes on maximum storm tides, wave heights, pressures.

CE 735-7368 Special Topics in Water Resources

and Hydraulic Engineering |, il 21/2:0:3
Topics in water resources and hydraulic engineering such as
hydroeconomic models; finite diference and finite element models;
synthetic hydrology; conjunctive use of surface water and ground-
water; desalinized and recycled water; thermohydrologic and
hydrometeorological problems; flushing of estuaries; hydrodynam-
ics of oil pollution, sludge dumping, and sediment movement; envi-
ronmental design of hydraulic structures: problems of macro
projects. Prerequisite: permission of instructor.

ENVIRONMENTAL SCIENCE AND
ENGINEERING

CE 737 Environmental Chemistry & Microbiology | 1:2:3
Introduction to the chemistry and microbiology of polluted and
natural waters, inciuding applications of principles developed.

CE 739 Environmental Chemistry & Microbiology Il 1:2:3
Advanced topics in chemistry and microbiology of polluted and
natural wastewater treatment.



CE 742 Water and Wastewater Treatment|{ 2v2:0:3
Physical, chemical and biological principtes involved in process
design and ireatment of water and wastewater. Topics include
aeration, filtration, softening, chemical treatment, coagutation, fioc-
culation, desalinization, taste and cdor control. Co/Prerequisite: CE
737.

CE 743 Water and Wastewater Treatment Il 2v2:0:3
Continuation of CE 742. Topics include sedimentation, adsorption,
aerobic and anaerobic biclogical treatment, sludge treatment and
disposal. Co/Prerequisite: CE 739.

CE 745 Water and Wastewater Treatment

Laboratory 1:2:3
Laboratory processes in water and wastewater engineering dealing
with physical, chemical and biclegical methods and principles.
Processes include disinfection, softening, sedimentation, oxygen
transfer, coagulation, adsorption, filiration, aerobic and anaerobic
biclogial treatment systems. Warburg analysis of waste. Co/Prereg-
uisite: CE 743.

CE 746 Industrial Waste Treatment 2v2:0:3
Sources of industirial wastewaters and thair treatability by physical,
chemical and biological processes. Problems and solutions involved
in combining municipal and industrial waste treatment. Status of
government regulations imposed on ingustries in prevention of
water poilution.

CE 747 Analysis of Stream and Estuary Polution 21/2:0:3
Dispersal and decay of contaminants infroduced into lakes,
streams, estuaries, oceans, Effects of poflutants on chemical quality
and ecology of receiving waters.

CE 748 Sanitary Engineering Design 1:2:3
Design of water supply and wastewater treatment systems. Topics
of special interest. Co/Prerequisite: CE 743.

CE 751 Environmental Health Engineering 212:0:3
Theory, methodology and insirumentation associated with environ-
mental health. Topics include epidemiology, food vectors, radiation,
pest control, heating, ventilation, noise, illumination, hazards of
home and community environment, other subjects which affect
public health.

CE 752 Air Pollution 22:0:3
Causes and effects of air poliution. Methods of sampling. Interpreta-
tion of data. Meteorological agpects. Methods of air pollution controt.

CE 753 Hazardous/Toxic Waste Management 21/5:0:3
Methods in the management of hazardous/ioxic waste sites. Topics
covered include health and safety, legal aspects, contamination of
the environment, ireatment processes, toxicology and risk
assessment.

CE 758 Air Pollution Engineering Control 212:0:3
Pallutant emissions control; analysis of pollutant properties, concen-
irations and boundary conditions; absorptive, and reactive recovery
processes for moving and stationary sources, formation and remov-
al of gaseous oxides {(NO , SO , CO, eic.) and of aerosols and other
particulates. Prerequisite: Instructor's permission.

Also [isted under CH 752.

CE 767 Environmenta! Impact Evaluation 292:0:3
An examination of legal and technical requirements in the prepara-
tion of environmental impact evaluations. Considerations include:
legal and technical requirements, the procedure and the interdisci-
plinary nature of the analysis Topics include overall impact evalua-
fion, problem definition, guantification of impact, methods used in
analysis, field evaluations, mitigations, hearing procedures and
management. Practical examples and case studies used.

CIVIL AND ENVIRONMENTAL ENGINEERING

CE770 Solid Waste Management 2Y2:0:3
Engineering aspects of solid waste collection, transport and dispo-
sal, including incineration, sanitary landfill, composting, recovery
and reutilization, economic evaluation of factors affecting selection
of disposal methods.

CE771-772 Special Topics in

Environmental Engineering I, Il 2v2:0:3
Current topics including nitrification in natural and treated waters,
hazardous and toxic wastes, organic removal from water supplies,
water reuse, specialized aspecis of biological wastewater treat-
ment, environmental health, solids disposal, and modeling natural
waters and treatment systems. Prerequisite: permission of the
instructor.

HIGHWAY ENGINEERING

Prerequisites for all courses: MA 104, CE 351

CE 796 Highway Pavement Design 22:0:3
Design, construction, maintenance and rehabilition of flexible and
rigid pavements.

Algo listed under TR 722.

CE 797 Design and Management of Highway

Structures end Materiais 2v2:0:3
Structures for highways, rural roads and airports. Special problems
of construction. Management of pavement systems.
Aigo listed under TR 723.

CE 804 Travel Demand Forecasting 212:0:3
Theory and application of travel forecasting methaods io predict the
amount and nature of travel on transportation systems. Co/Prerequi-
site: TR 600 or equivalent.

Also listed under TR 601.

CE 805 Traffic Engineering ! 1:3:3
First course in a two-semester sequence covering the basic aspects
of traffic engineering. Driver, roadway, vehicle, and fraffic stream
characteristics, and their infibence on operations, controls, and
design. Traffic studies and data analysis: volume, speed, delay,
density, accidents, eic. Concepts of iraffic capacity and level of
service analysis. Capacity and level of service analysis of limited
access facilities: freeways, freeway components, two-lane rural
highways, multilane highways. taboratories emphasize the use of
spreadsheets in data analysis and the use of computer packages for
capacity and level of service analysis.

Also listed under TR 701.

CE 807 Traffic Engineering It 1:3:3
Second course in a two-semester sequence covering the basis of
traffic engineering. Traffic control, operations, and management.
Characteristics of signs, signails, and markings. The "Manuat on
Uniform Traffic Control Devices™ and its use. Intersection control.
Signal systems and coordination. Pretimed and actuated control.
Design of street hardware. Tratfic flow requlations and their imgple-
meniation. Intersection and arterial anaiysis.

Algo listed under TR 702.

CE 812 Tranaportation Economics and Finance 2Y2:0:3
Basic principles of present worth, singe payment and uniform se-
ries, sinking funds, annualized costs. Ditferences in the public ang
private sectors of transportation: profit, depreciation, return of capi-
tal. Benefit-cost analysis. Rate of return. Bond issues. Formulation
and use of unit costs in highways, transit, and other modes. History
of financing of road systems, transit, and trucking. Privatization.
Batance sheets, financial control, cash flow. Preparing a private
venture business plan

Also listed under TR 750.



CIVIL AND ENVIRONMENTAL ENGINEERING

CE 821 Design of Traffic Facilities 2V2:0:3
Functional and preliminary design principles and analyses for free-
ways and arterials. Interchange design for freeway facilities and
design of at-grade intersections, using principles of channelization.
Design of parking garages and parking lots.

Also listed under TR 710.

CE 840 Planning and Design of Terminals 212:0:3
Passenger and freight terminals with emphasis on system descrip-
tions of these facilities. Land, marine and air terminals. Methods are
discussed for determining the levels of service for pedestrian fiows,
TOFC and truck terminals are aiso covered.

Also listed under TR 670.

CE 841 Airpori Planning and Design 212:0:3
Technigques for forecasting air passenger traffic and aircraft opera-
tions at commercial and general aviation facilities. Principies and
practices for planning and design of terminal facilities, ground trans-
portation systems, parking facilities, runways and navigational aids.
Airport site selection, configuration and economics.

Also listed under TR 671.

CONSTRUCTION ENGINEERING AND
MANAGEMENT

CE 798-799 Special Topics in Infrastructure

Systems and Construction |, I} 2v2:0:3
Current topics of interest such as methodologies and procedures for
analysis of existing infrastructure systems, geographic information
data and management systems, photogrammetic and remote sens-
ing techniques and utilization and design of infrastructure facilities
and systems. Intelligent buildings and other modern constructed
works, Temporary structures for construction and problems in con-
struction engineering. New approaches in  construction
management.

CE 825 Construction Administration - 21/2:0:3
Management problems unigue to the construction business includ-
ing licensing, bonding, insurance, short-termfinancing, and employ-
ee relations.

Also listed under MG 825.

CE 826 Consiruction Estimates and Costa 2v2:0:3
Estimates, costs from the viewpoint of contractor or construction
engineer, details of estimating, emphasis on iabor, material, equip-
ment, overhead costs.

Also listed under MG 826.

CE 827 Specifications and Contracts 212:0:3
Principles of contract law as applied to the construction industry;
legal problems in preparing and administering construction
contracts.

Also listed under MG 827,

CE 828 Project Planning and Control 212:0:3
Network planning techniques for project management and resource
allocation. Emphasis on PERT, LOB, CPM and probabilistic genera-
hzed networks. Heuristic models for multi-project scheduling and
resource leveiing. Network development, computer adaptation, pro-
gress reports and project monitoring. Prerequisite: knowledge of
computer programming.

Also listed under MG 810 and IE 820.

100

GEOTECHNICAL ENGINEERING
Prerequisites for all courses: MA 104, CE 232, CE 317

CE 851 Earth Pressures and Retaining

Structures 2v2:0:3
Conjugate stress relationships in infinite slopes in granular and
cohesive soils. Studies of classical works of Rankine, Coulomb,
Kerisel and others for determining pressure distributions on rigid
structures retaining soil masses. Effects of ground water seepage,
surcharge loading. Analysis and design of rigid-type retaining struc-
tures and sheet piles. Soil reinforcement applications for retaining
structures.

CE 854 Engineering Geology 214:0:3
importance of geology to civit engineers, case studies, rock forma-
tions, types of rocks, weathering of rocks, folds, faults, landslides,
earthgquakes, geclogical explorations and mapping, applications of
geology in civil engineering projects such as dams, reservoirs,
highways, and tunnelling, rock mechanics.

CE 861 Soil Mechanics ! 2v2:0:3
Index properties of soils. Stress distribution in homogeneous and
layered elastic half-space due to surface loading. Permeability,
capillarity, absorption and soil-water tension. Flow networks. Theory
of wells and use of well data in field measurement of permeability.
Consolidation of soils. Strength of soils.

CE 862 Soil Mechanics Il 21/4:0:3
Strength of soils, laboratory tests, effective strength parameters,
total and effective stress paths. Applications of soil strength in
stability analysis of embankments. Critical state soil mechanics,
constitutive relations for scils. Prerequisite: CE 861.

CE 863 Experimental Soil Mechanics 1:2%:3
Critical evaluation of standard testing procedures for identification
and classification tests. Detailed examinations of permeability, cap-
ilarity and seepage phenomena using soil samples and electric
analogs. One-dimensicnal consolidation test. Treatment of shear
strength and the static triaxial compression test and its several
variations. Special tests. Prerequisite: CE B61.

CE 871 Foundation Engineering 21/42:0:3
Soil sampling and exploration procedures. Analytical procedures for
determining bearing capacity as a function of stability and settle-
ments. Plate-loading test shallow footing design. Analysis and de-
sign of mat footings Design of deep foundations; piles, piers and
caiss0ns,

CE 881-882 Special Topics in Geotechnical Engineering

and Foundation Engineering |, Il 214:0:3
Current topics of interest such as theoretical determination of pile
capacities, sheet pile bulkheads and trench problems, stresses on
tunnels, theoretical approaches to soil stability, refinements in set-
tlerment analysis, and soil reinfercement applications. Computer
applications in foundation engineering. Soil structure interaction
problems. Prerequisite: CE 851 or CE 881 or CE 871.

CE 892 Soil Dynamics and Earthquake Engineering 2142:0:3
Single- and multi-degrees of freedom systems. Wave propagation in
homogeneous and layered half-spaces. Behavior of dynamically
loaded soils. Basic concepts of seismology: earthquake distribution,
type, magnitude, intensity, energy and seismic regionalization. Re-
sponse spectrum. Effect of earthquakes on soil and response of
structures to earthquakes as influenced by soil formation. Design of
dynamically loaded foundations and earth structures. The liquefac-
tion problem.

Prerequisite: CE B61.

CE 893 Rock Mechanics and Underground

Structures 2/2:0:3
Intact rock and rock mass description and engineering properties;
static ground-structure interaction, stability and wedge analysis,
underground structures in rock and soft soeil.



CE 894 Marine Geotechnology 21/2:0:3
Geological nature of marine sediments and comparisons with ter-
restial soil deposits. Sampling techniques and probiems of obtaining
undisturbed samples and cores; in sifu measurements of physical
and mechanical properties of marine soils. Comparisons of stress-
strain, strength and consolidation characteristics of terrestrial and
marine soils. Stability of submerged slopes and siumping, bearing
capacity, breakout resistance, marine anchors.

GUIDED READINGS, SEMINARS,
PROJECTS AND THESES

Note: Students should obtain a copy of the University's
“Regutations on Format, Duplication and Publication of
Reports, Theses and Dissertaticns™ at the Office of
Research and Graduate Affairs.

CE 901 Guided Readings in Civil Engineering 3 units
Individual study of selected literature in civii engineering under

uidance of a faculty adviser. Acceptable written report or success-
! completion of examination required. Only one registration permit-
ted, except with department head's approval. Prerequisite: instruc-
tor's approval.

CE 952 Seminar in Civil Engineearing nc
Lectures on recent developments in civil engineering given by
representatives from industry, other research and educational insti-
tutions, and Poiytechnic graduate students and faculty.

CE 996 Pmject for Degree of Masater of Science 3 units
Analytical, design or experimental studies in civil or environmental
engineerin% under guidance of a faculty adviser. Written report
required. Prerequisites: degree status and project adviser's
approval.

CE 997 Thesis for the Degree of Master of Science 2
units
Originatl investigation ar design in the student's principal field of
study prepared under close supervision of a facully adviser. Candi-
dates must successfuily defend thesis orally. Registration for a
minimurm totat of twelve (12) units required. Maximum of 12 units
counted toward degree. Allowable registration per semester 3-12
units. Prerequisite: degree status and thesis adviser's approval.

CE 998 Project for Degree of Engineer 3 unita
Comprehensive planning and design of civil engineering project
under guidance of a faculty adviser. Emphasis on current tech-
niques. Written report in prescribed format to be submitted on
comgpletion of project. Oral examination on project subject must be
passed. Registration for minimum total of 12 units required. Maxi-
mum of 12 units counted toward degree. Preferred registration per
semester, 3-6 units; allowabie registration 1-12 units with approval of
department head. Prerequisites: degree status and project advis-
er's approval.

CE 999 Dissertation for Degree of

Doctor of Philosophy 6 units
Independent original investigation demonstrating creativity and
scholarship worthy of pubtication in recognized engineering jous-
nals. Candgidates must successfully defend their theses orally. Re-
gistration for minimum of 30 thesis units required prior to defense.
Registration should be continuous. Preferred regisiration per se-
mester, § units; aflowable registration 1-18 units with approval of
department head. Prerequisites: degree status, completion of quali-
fying examinations ang thesis adviser's approvat.

CIVIL AND ENVIRONMENTAL ENGINEERING
FACULTY

Alvin 8. Goodman, Professor and Head of Civil and
Environmental Engineering

B.CE., CCNY; M.5.C.E,, Columbia University, Ph.D., New
York University; Professional Engineer

Water resources

Anthony V. Rizzi, Industry Professor of Civil Engineering
B.S.E., M.S.C.E., CCNY: Professional Engineer

" Construction

Carl J. Turkstra, Professor of Civil Engineering

B.Sc., Queen's University; M.S., University of llinois; Dip.
Man., McGill University; D.S A, University of Montrea!;
Ph.D., University of Waterloo {Canada); Professionat
Engineer

Structures

Ping Chun Wang, Prcfessor of Civii Engineering
B.S.C.E., National Central University of China; MS.C.E.,
Ph.D., University of lllincis; Professional Engineer
Structures

Alan H. Molof, Associate Professor of Environmenial
Engineering

B.5.Ch.E., Bucknelt University; M.S.E. (Ch.E.), MS.E.
{Sanitary Engineering}, Ph.D., University of Michigan

Environmental engineering; water guality

Matthew W. Stewart, Associate Professor of Civil
Engineerin

B,g.E., M.(?.E,, Polytechnic Institute of Brooklyn; Profession-
al Engineer

Hydraulic engineering

Feng-Bao Lin, Assistant Professor of Civil Engineering
B.S.C.E., M.8. Struct. E., National Taiwan University; Ph.D.
{Structural Mechanics), Northwestern University
Structures

Aly 8. Nazxmy, Assistant Professor of Civil Engineering
B.Sc., M.Sc. in Struct. E., Ain Shams University (Eqypt)
M.A_, Ph.D. (Structures/Mechanics), Princeton University
Structures

J. Carlos Santamarina, Assistant Professor of Civil
Engineering -

ing. Civil, Universidad Nacional de Cordoba (Argentina);
M.S.C.E., University of Maryland; Ph.D., Purdue University
Geatechnical engineering

Chikashi Sato, Assistant Professor of Environmentai
Engineering

B.5.Ch.E, Fukushima National Ccollege of Technology
(Japan}: M.S. {EHE)}, University of Kansas; Ph.D., University
of fowa

Environmental engineering and science

Andrew G. Tallin, Assistant Professor of Civil Engineering
B.S.C.E., M.S.C.E., University of Manitoba (Canada); Ph.D.,
The Johns Hopkins University

Structures

Fabio Liscidini, Academic Associate

B.S.C E_, Engineering College Zurich {Switzerland);
M.S.C.E., Polytechnic University

Surveying
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CIVIL AND ENVIRONMENTAL ENGINEERING
EMERITUS FACULTY

Paul R. DeCiccio, Professor Emeritus of Civil Engineering;
Director of Fire Research

B.CE., M.C.E, Polytechnic Institute of Brooklyn; Profession-
al Engineer

Urban systems; fire safety -

Albert H. Griswold, Professor Emeritus of Civil Engineering
B.S.C.E., University of Connecticut; M.S.C.E., Columbia
University; Professional Engineer

Mechanics

Stephen T. Mikochik, Professor Emeritus of Civil
Engineering

B.C E., Manhattan College; M.S. Rutgers—the State
University

Geotechnical engineering

James E. Miller, Professor Emeritus of Meteorofogy
A B., Central Methodist College; M.S., New York University
Meteorology and oceanography

Henry F. Soehngen, Professor Emeritus of Civil
Engineering

B.CE., M.C E., Polytechnic institute of Brocklyn; M.S .,
International Training Center for Aerial Surveys, Celft
(Netherlands), Professional Engineer, Land Surveyor
Computer science, surveying and photogrammetry

Robert C. Veit, Professor Emeritus of Civil Engineering
CE., M.C.E. Polytechnic Institute of Brooklyn
Structures

Chilton A. Wright, Professor Emeritus of Civil Engineering
C.E,M.CE, Ph.D., Cornell University
Hydraulic engineering

ADJUNCT FACULTY

Raul R. Cardenas, Jr., Adjunct Professor of Environmental
Engineering
B.A., University of Texas; M.S., Ph.D., New York University

Joseph C, Cataldo, Adjunct Professor of Civil Engineering
B.CE. MS.CE., Ph.D., CCNY: Professional Engineer

Joseph W. Vellozzi, Adjunct Professor of Civit Engineering
B.S., University of Miami; Ph.D., Rensselaer Polytechnic
Institute. Professional Engineer

Sidhartha Bagchi, Adjunct Associate Professor of Civil
Engineering

B.A , Calcutta University; B.E C.E., Calcutta University;
M.E.C.E., Calcutta University; Ph.D., Polytechnic Institute of
New York; Professional Engineer

Alfred Berg, Adjunct Associate Professor of Civil
Engineering

B.S.CE., M.S.CE., New Jersey Institute of Technology:
Prefessional Engineer

Mohammad M. Ettouney, Adjunct Associate Professor of
Civil Engineering

B.S.C.E., M.E, Cairo University (Egypt}, Ph.D., Massachu-
setts Institute of Technology; Professional Engineer
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Bernard A. Grand, Adjunct Associate Professor of Civil
Engineering

B.CE., CCNY; M 8 CE. Massachusetts Institute of Tech-
nology; Professionat Engineer

Vito Guido, Adjunct Associate Professor of Civil
Engineering
B.S.C.E, MS.CE., PhD., Pelytechnic Institute of New York

Michael F. Horodniceanu, Adjunct Associate Professor of
Civil Engineering

B.S., Technion {Israel}; M.S., Columbia University; Ph.D.,
Polytechnic Institute of New York, Professional Engineer

Mohammad Karamouz, Adjunct Associate Professor of
Civil Engineering

B.S.C.E., Pahlavi University (Iran}; M.S.C.E., George Wash-
ington University: Ph.D., Purdue University; Professional
Engineer

Edward Kavazanjian, Jr., Adjunct Associate Professor of
Civil Engineering

S.B. (Civil}, 5 M., Massachusetts institute of Technology,
Ph.D., University of California, Berkeley; Professional
Engineer

Abdul Q. Mohammad, Adjunct Associate Professor of Civil
Engineering

B.E. {Civil), University of Gauti; M.S.C.E., University of
Missouri; Ph.D., Polytechnic Institute of New York; Profes-
sional Engineer

Andre Touma, Adjunct Associate Professer of Civil
Engineering

B.S.C.E., Damascus Univarsity (Syria); M.S ., Imperial Col-
lege {England}; Ph.D., Buke University; Professional
Engineer

Constantine Yapijakis, Adjunct Associate Professor of
Civil Engineering

M.C.E., Nationai Technical University of Athens {Greece),
M.S., New York University; Ph.D., Polytechnic Institute of
New York

Paul W. Grosser, Adjunct Assistant Professor of Civil
Engineerin%

B.E., M.E., Stevens Institute of Technology; Ph.D>., Palytech-
nic Institute of New York; Professionatl Engineer

Zohreh Shahvar, Adjunct Assistant Professor of Civil
Engineering

B.S. {Agr E.), University of Tehran {lran}; M.S. (Water
Resources); Ph.D. (Agr. E .}, lowa State University

Louis S. D’Amico, Lecturer
B.S.C.E., Polytechnic Institute of New York

Mohamed K. EI-Choum, Lecturer

B.S.C.E., M.8.C.E., Polytechnic Institute of New York; M.S.
(Computer Sc.}, CUNY - Staten {sland; Ph.D., Columbia
Pacific University

J. Robenrt Elner, Esq., Lecturer
Attorney-at-law

Frank Fazio, Lecturer .
B.5.C.E., New York University; Professional Engineer



Kamal A. Gadalla, Lecturer
B.S.C.E., Alexandria University; M.S., Eng., Polytechnic
Institute of New York; Professional Engineer

Clitford Gordon, Lecturer
B.S.C.E., Missouri Schocl of Mines; Professicnal Engineer

William F. Graner, L ecturer
B.S.C.E., Ph.D., Polytechnic Institute of New York; M.C.E
New York University; Professional Engineer

King Sen Heh, Lecturer
B.S.C.E., M.8.C.E., Polytechnic Institute of New York; E.D.,
Columbia University; Professional Engineer

Irving J. Hirshman, Leciurer
B.Arch., New York University; Registered Architect

Thomas Lindvit, Lecturer
Professional Engineer; Land Surveyor

Edward E. Lockley, Lecturer
B.S.C.E., Polytechnic Institute of New York; M.S., M.P.A.,
Long Isiand University; Professional Engineer

J. Jong Lou, Lecturer

B.S.C.E., National Taiwan University; M.S.C.E_, Colorado
State University; Ph.D., Northwestern University; Profes-
sionai Engineer

Aristodimos J. Philippacopoulos, Lecturer
B.S. (Eng.}). Aristotetion University (Greece), MS.CE.,
Ph.D., Polytechnic Institute of New York

Kevin J. Phillips, Lecturer

B.C.E., CCNY; M.S. {Env. Eng.}, Massachusetis Institute of
Technology; Ph.D., Polytechnic Institute of New York;
Proiessional Engineer

Satinder P.S. Puri, Lecturer
B.3.C.E., Punjab University (India}; M.S.C.E., University of
lilinois; Professional Engineer

Ahmad Rahimian, L ecturer
B.S.S.E., Arya-Mehr University of Technology {lran);
M.S.C.E., Ph.D., Polytechnic Institute of New York

Gabriel D. Rossetti, Lecturer

B.S.C.E., New England College; M.S.CE., M.S. (Manage-
ment)}, Polytechnic Institute of New York; Protessional
Engineer; Professional Planner

CIVIL AND ENVIRONMENTAL ENG!NEERING

Michael J. Sakala, Lecturer
B.S., Drexel University; M.S.C.E., Polytechnic institute of
New York; Professional Engineer

Sri K. Sinha, Lecturer
B.S.C.E., Patna University: M.S., CCNY; Professional
Engineer

Jeffrey Vollmuth, Lecturer

B.S. {Marine Science), Southampton College {L.i); M S,
{Environmental Engineering), George Washington Universi-
ty, Professional Engineer

Richard R. Zavesky, Lecturer
B.S.C.E., Rensselaer Polytechnic Institute; M.S.CE., Ph.D,,
Polytechnic Institute of New York

Jacob D. Paz, Research Assistant Professor of Civil
Engineering

B.S., Jewish Theological Seminary; M.S., C.W. Post College;
Ph.D., Polytechnic Institute of New York

John T. Tanacredi, Research Associate

B.S., Richmond Coliege; M.S., Hunter College,
Ph.D., Polytechnic University

CIVIL ENGINEERING
ADVISORY COMMITTEE

Paul L. Busch, President
Malcolm Pirnie, Inc.

Eugene J. Fasullo, Deputy Direc'tory of Engineering
Port Authority of New York & New Jersey

Gerard F. Fox, Partner
Howard, Needies, Tammen & Bergendoff

Robert G. Holzmacher, President
Hoizmacher, MclLendon & Murrelf, P.C.

Bernard P. Monahan, Vice President
William L. Crow Consiruction Co.

Joseph H. Newman, President
Tishman Research Corp.
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COMPUTER SCIENCE

Computer science is the study of the theory and
applications of computers. The field of study covers the
design and analysis of algerithms for information process-
ing, principles of programming languages and compilers,
operating systems, software engineering, artificial inlelli-
gence, computer organization and architecture, computa-
ticnal mathematics, paralie! processing ang application
areas including database systems, computer graphics,
computer music, and image analysis and understanding.

The computer science program is administered by the
Division of Computer Science of the Depariment of
Electrical Engineering and Cormputer Science. Its faculty
directs the degree pregrams in computer science and
information systems engineering.

UNDERGRADUATE PROGRAM

This progam has been accredited by the Computer Science
Accreditation Commission (CSAC) of the Computing
Sciences Accreditation Board, Inc.

The program in computer science offers a curriculum that
prepares studenis for a professional career as computer
scientists, or graduate studies in computer science leading
to research or teaching careers. The undergraduate
program in computer science at Polytechnic is based on
the principle that a well-rounded graduate should have a
rigorous education in the fundamentais of computer
science including a significant exposure to the design and
operation of computers, a solid training in related mathe-
matical and scientific disciplines, and a broad general
education including the development of communication
skills.

OVERVIEW OF THE UNDERGRADUATE
CURRICULUM

This description of the curriculum is designed to give
students an overview of the structure of the curriculum and
to help them understand the reasons behind the design of
the curriculum. Undergraduates in computer science at
Polytechnic University have the advantage of being in a
department with a strong graduate division. This means
that undergraduaie students study in a rich intellectual
environment where many of their insiructors are engaged in
state-of-the-art research. This significantly contributes to
the quality of education and provides highly motivated
undergraduates with the opportunity to engage in ad-
vanced projects with first-rate researchers.

The Computer Science Component (47 credits)

One of the distinctive features of the computer science
compenent is the batance of emphasis on subjects related
to the design of computers and thecretical computer
science. For example, students study switching and digital
systems, computer crganization and architecture, and take
two computer laboratory courses, as well ag study data
struciures, software development, and the principies of
programming languages. The Department believes that this

104

balance of emghasis is important in preparing graduates for
a professionat or research career.

The Mathematics Component {20 crediis)

Mathematics is essential to the CS curriculum. It forms the
basis for understanding computer architecture and organi-
zation, principles of programming languages, algerithms,
compilers, and operating systems. The mathematics
sequence is designed to enhance the integration of
mathematics with the computer science component. If
students did not have a chance to learn high-school math
well {as determined by the Polytechnic placement examina-
tion in mathematics}, they will be given three extra hours a
week of freshman mathematics, with no extra tuition
charge. The physics sequence begins in the second term of
the freshman year to take advaniage of their preparation in
mathematics.

Laboratory Sciences Component (13 credits)

These subjects are essential to a well-rounded education.
Cornputer scientists find that their training in basic science
plays an important role in their career. Although chemistry
is no tonger required, students are strongly recommended
1o take the sequence CM101/111-CM102/112 as electives.
Students who have not had high school chemistry must
take (as least) CMi101/111.

General Education and Communication Skilis Compo-
nent {30 credits)

Courses in the humanities and social sciences are an
important part of the curriculum. Career advancement is not
only based on technical skilts and knewledge. It is equally
based on the ability to communicate effectively and apply
the wisdom that resuits from a serious study and
appreciation of the humanities and social sciences. Thus, in
addition to basic humanities and social science courses,
the Depariment requires students to take LA143 {Informa-
tion, Communication & Society), HU110 (Report Writing),
and 18 credits of humanities/social science electives.

For further details and descriptions see the section of this
catalog entitted “Humanities and Social Sciences require-
ments for Engineering and Computer Science majors.”

Opport)unities to Explore—-The Elective Component {18
credits

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 18 credits of electives.
Of these 18 credits, 6 credits must be selected from either
computer science or mathematics courses. Students may
elect to minor in another discipline if they so choose. Every
course is important, so students should talk over their
alternatives with an adviser. Advanced students may also
take some of the graduate computer science courses,

HONORS PROGRAM

Full-time students in computer science may be admitted
into a BS/MS Honors program which leads to simuttaneous
award of the Bachelor's and Master's degree in computer
science. Depending on the student’s preparation and
objectives, completion of the two degrees may come as
early as the end of the fourth year of study. Admission into
the program is normally made at the start of the freshman



other students individually with the departmentat honors
adviser. Acceleration may be achieved through Advanced
Placement, through Credit by Examination, and through
summer coursework or research participation. The program
is intended for students with outstanding academic
records.

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 Division requires that a?
least 18 credits in computer science be taken at
Polytechnic.

Graduates of technology programs may be able to fulfill the
requirernents for the bachelor’s degree in computer
science in two to three-and-one-half years, depending on
the scope and level of their previous education. Consult an
undergraduate adviser for details.

Transtfer credifs granted for graduates of programs at other
schools are subject to frequent changes, based on
reevaiuation of content and level. Thus, studenis complet-
ing the same program, but in different years, may receive
different amounts of transfer credit. Consult a computer
science undergraduate adviser for current information.
Transfer students must arrive and present their records for
evaluation at least one week before the regular registration
period for their first semester.

SENIOR HONOR STUDENTS

A full-time student whose performance in the first three
years is outstanding will be named as a senior honor
student and, in consultation with an adviser, is permitted to
replace some of the required senior technical courses by
other courses, usually more advanced, which are directed
toward the student’s professional goals.

DEPARTMENTAL STANDARDS AND
PROBATION

To earn a BS degree in computer science, students must
have a minimum C average {2.00 grade-point average) in
the major. This requirement for a minimum major technicai
average is above and beyond the University BS degree
requirement for a minimum 2.00 grade-point average
overall. Students below average, or deficient in a subject,
will be placed on departmental probation as a warning that

they are not acceptably progressing towards the degree.
Continued inability to meet the conditions of probation may
lead to academic disquafification from the BS(CS) degree
program.

Probation action may be occasicned by a semester or
cumulative major average ftess than 2.00; grades iower than
C in important courses, particularty CS 112/204; failure to
adbere to course prerequisites; and excessive or unautho-
rized course withdrawals. Students are strongly urged to
take CS 204 immediately following their completion of CS
112. Students on probation may be required to reduce their
course load or restrict their extracurricular activities; they
may be required to postpone an advanced course or o
undertake a remedial course program; or they may be
made to repeat courses passed with a grade less than C.
Almost without exception, students earning a grade lower
than C in CS 112 or CS 204 will be asked to repeat the
course, Likewise, a student with less than a C semester
average, or with less than a C average in courses of a
closely reiated sequence, may be asked to repeat courses
in which grades were D+, D or |

When a course is repeated, the secend grade is required to
be no lower than C. Failure to achieve this leads fo
disqualification from the program. Permission to try a
course more than {wice is granted only under exceptional
conditions. The exclusion of the first grade of a repeated
course in the computation of the major grade-point average
applies for a maximum of four such cousrses. If additional
courses are repeated, alf grades count, including the first.

Students on probation are usually permitied to preregister
for the next semester, but they are obliged to consult their
advisers after grades are posted, before the start of
classes. Students who undertake courses in violation of
their probation face deregistration and possible
disgualification.

INFORMATION

The Undergraduate Student Manual, issued 1o every
student, contains further details on honors, probation,
approved electives, typical examples of minors, projects,
and other matters of interest. Curricula and prerequisite
changes, new courses, special sections, and other last
minute announcements are posted on the bulletin boards
cutside the computer science office in Brooklyn and the
depariment office in Farmingdale. Each student is responsi-
ble for keeping informed.
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COMPUTER SCIENCE

Curriculum for the Bachelor of Science Degree
in Computer Science (for Freshmen entering 1988)

Freshman Year

First Semester Hours/Week Second Semester Hours/Week
No. Subject Cl. tab. Cr. No. Subject Cl. Lab. Cr.
CS 112 Programming in Pascal 3 0 3 CS 204 Data Structures and Algorithms 3 0 3
MA 101 Calculus| 4 0 4 MA 102 Calculus li 4 0 4
MA 341 Discrete Computational 3 0 3 PH 104 Introductery Physics | 3 Q 3
Structures HU 200 Writing and the Humanities | 3 0 3
HU 101 Writing and the Humanities | 3 0 ‘3 Hum./Soc. Sci. elective 3 0 3
S8 104 Contemporary World History 3 0 3 PE 102 Physical Educaticn 0 2 _0
SL 101 Student Survival 0 1 0 16
PE 101 Physical Education 0 2 _0
16
Sophomore Year
C8 236 Switching Theory and Logic 3 0 3 CS 205 Assembly and Machine 3 0 3
Design Languages
MA 103 Calculus (I 3 0 3 PH 106 Introductory Physics Ii 2Va 0 2
PH 105 introductory Physics Il 3% 0 3% PH 116 Physics Laboratory If 0 1% 2
PH 115 Physics Laboratory | 0 1% Ya EE 377 Introduction to Electronics 2Ys 1% 3
HU 110 Basic Report Writing | 3 0 3 LA 143 Information, Communication & 3 0 3
Hum /Soc. Sci. elective 3 0 3 Society
PE 103 Physical Education 0 2 o Elective* 3 0 3
16 PE 104 Physical Education 0 2 _0
15
Junior Year
CS 212 Software Development 3 0 3 CS 275 Theory of Computation 3 0 3
CS 337 Computer Architecture & 3 0 3 CS 296 Computer Laboratoryi 2 3 2
Organization CS 312 Principles of Programming 3 0 3
MA 223 Introduction to Probability 3 0 3 Languages
Hum./Soc. Sci. elective 3 0 3 MA 224 Inbreduction to Mathematical 3 0 3
Elective* 3 0 _3 Statistics
i5 Hum /Soc. Sci. elective 3 0 3
Elective* 3 0] _3
17
Senior Year
CS 208 Compilers 3 0 3 CS 238 Operating Systems 3 0 3
CS 297 Computer Laboratory li 1 6 3 CS 388 Sr Projectin CS i 6 3
CS 306 Software Engineering 3 0 3 Computer Science elective 3 0 3
Hum./Soc. Sci. elective 3 0 3 Hum./Scc. Sci. elective 3 0 3
Eiectives* 8 0 _B Elective” 3 0 3
18 15
Totat credits required for graduation: 128
* There are 18 credits of electives. To pursue an area other than computer The remaining 6 credits must be selected in either computer science ar
seience N some depth, the student may elect up to 12 credits inan mathematics.
integrated, well defined area. This is chosen by the student in
consultation with and with the approval of an academic adviser. Stullents An elective may neither duplicate matenal studied under another course
not electing such a concentration may instead select courses in nrumber. nor be a programming course in another language, e.g. a course
compuier science, mathematics, chemistry, or engingering The se- in FORTRAN or COBOL.

quence CM101/111 and CM102/Cii1 12 is strongly recommended.
However, students who have not taken chermistry in high schoo! must
take at lsast CMI101/CMIT1
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GRADUATE STUDY

The Division of Computer Science offers master's and
doctor’'s degree programs in computer science, and a
master’'s degree program in information systems engineer-
ing. See the section of this catalog on information Systems
Engineering for a description of this program.

The computer science master's program is intended to
develop competence in basic areas such as information
structures, programming languages, computer design and
organization, compiters and franstaiors, operating systems,
artificial intelligence, interactive computer graphics, infor-
mation retrieval, database management, switching theory,
thecry of computation, numerical analysis and software
engineering.

The computer science master's degree program is specifi-
cally structured to enable the graduate to keep abreast of
developments in the chosen discipline and to interact with
other disciplines. Students may extend their studies into
related areas such as operations research, mathematics,
electrical engineering, management, statistics and econom-
ics, in accordance with individual interests.

Cutstanding students are advised to apply for financial aid
in the form of teaching fellowships or partial tuition
remission.

REQUIREMENTS FOR THE MASTER OF
SCIENCE DEGREE

Entrance Requirements—For entrance to the Master of
Science degree programs, an undergraduate degree in
computer science, mathematics, science or engineering,
with a superior undergraduate record from an accredited
institution, is required. Applicants having degrees in other
fields will be considered for admissgion on an individual
basis. Generally, entering students are expected to have a
knowledge of mathematics through calcutus. Additional
entrance requirements for the two MS degree programs are
as follows:

1. Atleast one year of university-level science;

2. A working knowledge of a higher-level programming
language such as PL/I, ALGOL, Pascal, LISP, C, etc.;

3. A basic undérstanding of computer fundamentals such
as computer organization and operations, data struc-
tures, assembly language programming, elements of
logic and automata, computer architecture.

itis anticipated that entering students with BS degrees in
computer science as well as students with degrees in
technical areas from an accredited institution and strong
minors in computer science will satisfy the entrance
requiremnents for the MS degree programs.

Students having superior academic credentials but lacking
sufficient background are admitted in conditionai status
pending satisfactory completion of additicnal preparatory
courses as specified from undergraduate computer-science
courses and/or from the series of six graduate orientation
courses, CS 530, CS 540, CS 550, CS 560, CS 580, and CS
590. Successful completion of the preparatory courses with
a B or better average grade in each course is a necessary
condition for transfer to reqular status.

COMPUTER SCIENCE

The demonstrated ability to communicate in written and
spoken English is an essential ingredient for success in
pursuing graduate studies in computer science and
information systems engineering and is required for regular
status. Foreign students and others for whom Engiish is a
second language may be required o undertake preparaiory
work 1o improve their language skills before admission into
the graduate program.

Admission with advanced standing is accepted in accor-
dance with Polytechnic reguiations published elsewhere in
this cataleg. A maximum of nine units may be apptied to the
MS degree for previous graduate work at an acceptable
institution.

DEGREE REQUIREMENTS

To satisfy the requirements for the master's degree, the
student must complete a total of 36 units as described
below, with an overall average of B. in addition, a B average
is required in specified groups of courses, as indicated
below.

Students with a strong undergraduate computer science
background may be allowed to replace required courses
with more advanced electives. Permission of a graduate

adviser is required.

MASTER OF SCIENCE
(COMPUTER SCIENCE)
UNITS
1. Core Requirements (B average required) 15
CS 603 Design and Analysis of Algorithms }
CS 613 Computer Architeciure |
CS 623 Operating Systems |
CS 637 Programming Languages
CS 641 Compiler Design and Construction |
2. One of the following three courses: 3
CS 675 Theory of Computation
MA 821 Numerical Analysis
A course in modern algebra or other
graduate-level mathematics course, as
approved by an adviser.
3. Two one-year course sequences from the list: 6-12
CS5603, CS 604 Design and Analysis of
Algorithms i, il

CS 806, CS B07  Software Engineering I, I

CS 613, C5614  Computer Architecture 1l

CS623,CS 624 Operating Systems |, i

CS 641, CS 642 Compiler Design and
Construction |, Il

CS 661, CS 662 Artificial Intelligence |, i

or CS 665 Expert Systems &
Knowledge Engineering

CS671,CS 672 Switching and
Automatal, l}

4. Approved elective courses of which a maximum of
6 units may be a thesis 6-12

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 shouid find an appropri-
ate adviser who has agreed to monitor the thesis research.
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COMPUTER SCIENCE

Such research need not be originail, but should adequately
demonsirate the student's proficiency in the subject
material. A defense of the master's thesis with at least
three professors in atiendance is required.

MASTER OF SCIENCE
(INFORMATION SYSTEMS ENGINEERING)

See separate section of catalog on Information Systems
Engineering for this program.

REQUIREMENTS FOR THE DOCTOR’S
DEGREE

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
requirements for admission to the program inciude the
following:

1. A BS degree in science, engineering or management
from an accredited schooi and a supertor academic record.

2. An MS degree or one year of graduate work in an
analytically-based area, and a superior academic record.

On admission to the program the student must submit for
approval a pian of study consistent with the Ph.D.
requirements shown below. Further details concerning
procedure are contained in the "Guidance for Ph.D.
Students” brochure available from the Division of Computer
Science.

1. A mimimum of 90 units of graduate work beyond the BS
degree, including 24 units of dissertation.

2. Qualitative rather than quantitative considerations wilt
determine the final approval of the program of graduate
study,; however, the foilowing should be included:

a. The basic MS requirement in computer science;

b. A major concentration in a computer science area;

¢. Supporiing courses in noncomputer areas, for
breadth;

d. A minor concentration in an area other than computer
science {a minimum of four courses).

Requirements b and ¢ must be approved by the Division of
Computer Science; requirement d must be approved by the
Division of Compuier Science or by a minor adviser.

3. Qualifying examinations consisting of four written
examinations, generally covering fopics corresponding to
the MS requirements.

4. Presentation of an in-depth seminar talk on the subject of
the dissertation, ai such time as the thesis adviser deems
appropriate.

5. Preparation and defense of a scholarly dissertation which
embodies an original research contribution.
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UNDERGRADUATE COURSES

Students are advised to consuit the departmental Under-
graduate Student Manual and the Schedule of Classes for
changes in courses, course content and prerequisites in
effect after publication of this catalog.

General Prerequisite: Students may not register for any
junicr- of senior-level courses until all freshmen require-
ments are completed.

CS 100 Introduction to Computer

Programming 2:0:2
introduction to computers o develop fundamental understanding of
their use. Early use of computer permiis immediate solutions to
simple engineering problems. Development of more comiplex pro-
gramming techniques for use in subseguent engineering and com-
puter courses. FORTRAN language used. {Cannot be used o satisfy
any degree requirements in computer science or in electrical
engineenng.)

CS5 112 Programming in Pascai 3:0:3
Computers and programming: use of terminals; problem solving and
program structure; controt statements and procedures; data types.
Functions. Arrays, records, sets and files. Recursion, searching and
soriing. Pointers and dynamic data structures.

CS 204 Data Structures and Algorithms 3:0:3
Review of structured data types. Procedural and data abstraction,
Stacks, queues. Sequential and linked representations. Recursion.
Computational complexity. Trees, Graphs. Searching and sorting.
Prerequisile: CS 112

CS 205 Assembly Lanaguage and Systems

Programming 3:0:3
Assembly language, machine language programmirg. Iniernal rep-
resentation of numeric and character data. Assemblers and symbol
tables. Stacks, subroutines and recursive programming. Macros,
Position independent and re-entrant code. Introduction to linking
and loading process. Traps and interrupts. Memory mapping. Pre-
requisite: C5 204.

CS206 Compilers 3:0:3
Grammars, lexical analyses, parsing algorithms, intermediate lan-
guages, storage assignment, push-down stacks and run-time orga-
nizations. A large programming project is required. Prerequisite: CS
205.

CS8211 COBOL Programming 2:0:3
Computing using ANSHCOBOL for simple and complex business
problems. Structured programming used throughout. Creating, us-
ing and updating sequential, indexed and relative data files on
magnetic tapes and disks. Report writer and table handiing modules
in COBOL. Batch processing and time sharing processing. {Cannot
be used to satisfy any degree reguirements in computer science or
in etectrical engineernng.}

CS 212 C, UNIX, and Software Development 3:0:3
Programming in C in the UNIX environment. Methodolegy of pro-
gram design. Programming style, tools, environment, documenta-
tion. UNIX shell programming. Prereguisite: CS 112,

CS 236 Switching Theory and Logic Design 3:0:3
Introduction to concepis of swiiching theory and digital systems.
Number representations, arithmetic operations, coding, Boolean
algebra, combinational cweuits, logical design, seguential ma-
chines, staie diagrams/tables, clock mode and pulse mode sys-
temns, state reduction, machine synthesis. Prerequisite: CS 100 or
CS 112 Recommended corequisite: PH 105 (PH 102).



CS 237 Introduction to Computer

Architecture 3:0:3
Introduction to machine language programming. Computer organi-
zation, arithmetic and logical operations, fixed and floating point
systems. Registers, fogical modules, memaeries, input-output de-
vices. Introduction to a hardware specification language. Analysis of
a complete digital computer employing hardwired and
microprogrammed control. Prerequisite: C3 236. {Cannot get credit
for both CS 237 and CS 337.) {Last offered Spring 1889}

CS 238 Operating Systems 3:0:3
QOverview of operating system facilities. Process siructure, creation
and context switching; system calls; process cooperation. Memory
management in a multiprogramming environment; virtual memory.
Fite structures and management. 'O management and interrupt
handiing. All concepts and facilities are ilfustraied by examining
code for a small, real operating system. Prerequisites: CS 205 and
either CS 237 or C5 337.

CS 240 Computer Music 3:0:3
Introduction to sound synthesis: frequency spectra, Fourier series
and transforms, filtering, sampting, A/D and D/A conversion. Synthe-
sis techniques: additive, subtractive, and Fd synthesis; oscillators
and envelope generators; computational requirements. Digital syn-
thesizers and interfaces to microcomputers. Interactive composition
languages; systems for sound file editing, mixing and playback.
Contrel of musical microstructure; interaction via gesture:
psychoacoustical effects. Composition on the Music Il system. Pre-
requisites: MA 104, some knowledge of programming, interest in
music.

CS 275 Theory of Computation

The concept of algorithms, foundational programming tanguages,
computable functions, Godel numbeting and Church's thesis, un-
solvable programs, context-free grammars for formal Ianguages,
parsing, finite automata. Prerequsite: Junior standing and MA 341
or permission of instructor,

C5296 Computer Laboratory | 2:3:2
A series of required experiments provides an introduction to small
computers: digital and analog circuit techniques, small computer
assembly language programming, minicomputer and micracom-
puter organization and operations, Lab fee required. Prerequisites:
CS 205,CS 236, CS 237 or CS 337, EE 109 or EE 111 or EE 370 0r EE
377, EE 195 or EE 374 or EE 377 lab.

€S 297 Computer Laboratory I 1:6:3
An introduction to the use of small computers as systems compo-
nents: interrupt programming concepts, analog signal interfacing
angd real time, closed-loop systems. Independent learning and
hands-on experience with different small computers are provided by
projects invelving such subjects as computer graphics, light intensi-
ty control and motor speed control. Lab fee required. May be used by
EE majors as Senior Laboratory/Project. Replaces CS 288 Prerequi-
sites; CS 296 or CS 298: CS 237 or C5 337, C8 205, for EE majors, all
technical courses of the junior year.

CS 306 Software Design and

Engineering 3:0:2
Intraduces the techniques used to specify, design, test and docu-
ment medium and large software systems. Design techniques in-
clude struciured programming, defensive programming, program
design tanguage (PDL), and program complexity models. Path test-
ing, exhaustive test medels, and construction of test data. Software
refizbility models. Introduction to software tools and management
technigues. Student term projects involve group software develop-
ment. Prerequisite: CS 212,

COMPUTER SCIENCE

CS308 Introduction to Database

Systems . 3:0:3
The effective management and utilization of data. Objective of
DBMS, data independence, integrity, security. Organization and
access techniques, architecture, data definition and manipulation
languages. Data models; hierarchical, network and relational struc-
tures. Practical applications of staie-of-the-art techniques, founda-
tions and underlying theories. Prerequisite: CS 204

€S 312 Principles of Programming Languages 3:0:3
Elucidation of principles and program styles associated with current
conventional programming languages. Topics include lexical analy-
sis; syntactical representation and anafysis; processors; compilers,
interpreters; data structures; control construcis; semantic consider-
ations; distinctions among procedural, functional, and other lan-
guage styles. Prerequisite: CS 212,

CS 316 Microprocessors 3:0:3
Block diagram description of the architecture of a typical
microprocessor. Registers and ALU of the CPU. Interfacing compo-
nenis, bus structure, input-output techniques, priority interrupt
schemes. Program techniques. Prerequisites: CS 205, C3 237 or CS
337

CS 337 Computer Architecture and Organization 3:.0:3
Computer architecture: machine language instruction set design.
Computer organization: logical modules, registers, memaories, input/
output devices. Anthmetic and logical operations, fixed and fioating
point systems. Introduction to a hardware description language.
Design and analysis of a complete digita! compuier employing
hardwired and microprogrammed control. Stack machines. Hierar-
chical memory organizations. Instruction lookahead and overlap-
ping. Pipelining. Parallel computer systems. Prerequisites: CS 205
and CS 236. ’
CS 398 Senior Project in Computer

Science 1:6:3
Term project. Several students work as a group with a staff member
and graduate students on a topic of interest. Written report and
presentation required. Prerequisite: CS 297 {or 299).

CS 4B0 Structure and Implementation of Computer

Programs 30:3
Introduction to the Lisp language and compilation of Lisp programs.
Data-directed programming, message passing style of program-
ming, generic operators, streams. Introduction to logic program-
ming. Storage management and garbage collection. Prerequisites:
CS 205, C3 212, and C5 238.

ORIENTATION COURSES

The graduate courses lisied in this section were formulated
to accommodate the needs of students who wish 1o pursue
graduate studies in computer science, but who lack
sufficient undergraduate preparation. No credit wilt be
allowed for any of these courses toward graduate cegrees
in computer science, information systems engineering or
other degree programs administered by the Department of
Electrical Engineering and Computer Science. Submission
of substantial computer programming assignments is
required in all these courses except CS 560.

CS 530 Introduction to Computer Science 2172:0:3
Computers and programming; use of terminals; problem solving and
program structure; control statements and procedures; data types.
Functions. Arrays, records, set and files. Recursion, searching and
sorting. Pointers and dynamic data structures. Prerequisite: gradu-
ate status.

108



COMPUTER SCIENCE

CS 540 Data Structures and Algorithms 24:0:3
Review of structured data types. Procedural and data abstraction.
Stacks, queues. Sequential and linked representations. Recursion.
Computational complexity. Trees. Graphs. Searching and sorting.
Prerequisite: C5 530.

CS 550 Assembly Language and Systems

Programming 2/2:0:3
Assembiy language, system organization. Internal representation of
numeric and character data. Machine language programming; sym-
bo! tables and the assembler. Stacks, subroutines, recursion. Imple-
mentation of program environments, block structure. Position inde-
pendent and re-entrant code. Linking, loading and memory
mapping. KO programming. Prerequisite: CS 530.

CS 560 Switching Theory and Logic Design 22:0:3
Automata and switching theory, Boolean algebra, truth tables. Com-
binatorial circuits, logical design, gate realizations. Sequential ma-
chines, state diagrams/tables, state equivaience, machine synthe-
sis. Prerequisite: graduate status.

C5580 Computer Architecture and

Organization 2v2:0:3
Computer organization, arithmetic and logical operations, fixed and
floating point systerns. Registers, logical modules, memories, input/
output devices. Introduction to a hardware specification language.
Analysis of a complete digital computer employing hardwired and
microprogrammed control. Stack machines, Instruction lockahead
and overlapping. Pipelining. Prerequisites: CS 550 and CS 560.

CS 590 Introduction to Operating

Systems 214:0:3
introduction to operating systems, memory management tech-
niques, paging, virtual memory. Multiprogramming and time-sharing
systems. Concurrency, interactive and real-time systems. Inter-
rupts, file structures, and mtroduction to data bases; overview of
practical systems for small and large machines. Prereguisites: C8
540, CS 550, and CS 580.

GRADUATE COURSES

Graduate courses in computer science are offered on each
campus on a regular basis, annuaily, or in two-year or three-
year cycles. The Computer Science Graduate Mailing, sent
out to centinuing students prior to each registration,
contains the tatest information on Selected Topics course
offerings, curriculum and course revisions.

CS 531 introduction to Digital

Computing 2%:0:3
First course in computing concentrating on analysis of problems for
computer solution. Organization of computers. Structure and
properties of algorithms and programs, flow charting. Debugging
and verification, documentation, data representation, numerical er-
ror analysis, FORTRAN IV language used. (No credit will be allowed
toward graduate degrees in computer science, information systems
engineering or other degree programs administered by the Depart-
ment of Electrical Engineering and Computer Science.} Prereguisite:
graduate status.

CS 603 Design and Analysis of

Algorithms | 212:0:3
Organization and processing of various types of information. Trees:
traversals, scanning, heaps, binary search, height-balanced, B-
trees. Tables: searches, hash, decision, symbol. Lists ang sirings.
Advanced searching and sorting technigues. Prerequisite: CS 540.
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CS 604 Design and Analysis of

Algorithms 11 2¥2:0:3
Analysis of computational complexity. Theory of NP-completeness
and approaches to the exact and approximate solution of NP-
complete problems. Linear and integer programming techniques.
Dynamic programming. Combinatorial optimization. Prerequisite:
CS 603.

CS606 Software Engineering | . 21/2:0:3
Software development, modeling tools. Technigues: design estima-
tion, testing, refability, management. Design and analysis: top-
down, modular structured. HIPO diagrams, cause-effect graphs.
Prcbabilistic models- complexity, number of errors, exhaustive, re-
gression. Management: costs, productivity, controls. Prerequisites:
MAZ223 and one of the following: CS 603, CS 623, CS 641,

CS 607 Software Engineering Il 212;0:3
A continuation of material begun in CS 606 with emphasis on
software development tools and the management of software
projects including prediction, estimation, and control of software
costs and program productivity. Students wili be organized into
project groups and will ptan and design a software system using
manual and computerized development tools. Class presentations,
exams and term project. Prerequisite: CS 606,

CS 608 Principles of Database

Systems 2v2:0:3
Database management system overview. Data independence and
abstraction. Physical database, organization, and access methods.
Data models, entity relationships, network, hierarchical, and rela-
tiona! structures. Relational model design theory, functional mul-
tivalued dependencies, normalization, and query language op-
timization. Concurrent operation in centralized and distributed
database systems. Prereguisite: CS 603.

CS 609 Information Analysis and

System Design i 2%%:0:3
introduction to the system life cycles of a computer information
systemn. System lite cycle management. Basic analytic tools, deter-
mining system economics. Logical system design. introduction to
physical system design. Prerequisite: CS 530.

CS 610 Information Analysis and

System Design Il 2v2:0:3
Basic design tools and objectives, Hardware/software selection and
evaluation. Software design and software engineering. Database
development. Program development. System development. Post-
implementation analysis. Prerequisite: CS 609.

CS5613 Computer Architecturs | 2v2:0:3
CPU organization: contral and arithmetic logic; bus interfaces and
timing. Horizontal and vertical microprogrammed organizations. in-
struction sets and data formats; interprocess synchronization; hard-
ware/firmware/software trade-offs. Hardware organizations for sup-
port of virtual memory, high-level programming languages and
operating system features. Knowledge of an assembly language is
required. Prerequisiie: CS 580

CS 614 Computer Architecture Il 2v2:0:3
Further development of topics in machine organizationand architec-
ture. Memory hierarchies, virtual memory and cache memories.
Pipelining. SIMD organizations; interconnection networks; paralle-
lization of algorithms under various interconnection topologies. Sys-
tolic arrays. data flow organizations; MIMD organizations; perform-
ance evaluation considerations. Prerequisite: CS 613,

CS 616 Microprocessors 2v2:0:3
Advanced microprocessor architeciures and I/C techniques includ-
ing muitiprocessor systems, memory management, and real-time
considerations. VLS| implementation, bit-slice microprogrammed
systems. Prerequisite: C5 613.



CS 623 Operating Systems | 2v2:0:3
Process management: process creation and switching; process
synchronization and communication via semaphores, monitors and
message passing; concurrent programming. Memory management:
memory mapping and virtual memory architectures, IO and file
management. Deadlock detection, avoidance and recovery mecha-
nisms. Prerequisite; CS 590.

CS$ 624 Operating Systems |1 2v2:0:3
Continuation of CS 623. Overall crganization of multipregramming
operating systems, processor and management{scheduling}, dead-
lock detention and avoidance, file system management. Prerequi-
site: CS 623.

CS 627 Pertormance Evaluation of Computer

Systems 21/2:0:3
Modeling and performance analysis of computer systems. Intregu-
tion to gueuing network models and elements of queueing analysis.
Exact and approximate analytic techniques, simutation and opera-
tional analysis. Examples in modeling multiproagramming operating
systems, interactive systems, and flow control in computer nei-
works. Prerequisite: EL 531 or MA 223 and instructor's permission.

CS 630 Input and Qutput Systems 2%2:0:3
The theory, technigue and technology of interaction between elec-
tronic digital informaticn systems and the external environment from
a systems perspective. Madels of text, speech, and images usefu!
for systems studies. The processes and dewvices to convert between
text, speech, and image representations of information and elec-
tronic digital information systems. Prerequisite: CS 530.

CS5633 Information Retrieval and

Natural Language Procesaing 21/2:0:3
Characteristics of information retrieval systems. Search sirategies,
file organization, generalized database design. Automatic text
processing methods. Automatic dictionary and thesaurus construc-
tion. Statistical and syniactic language analysis, automatic content
analysis. Automatic information dissemination systems. Automatic
question-answering systems. Examples and evaluation of informa-
tion retrieval systems. Prerequisite: CS 603.

CS 637 Programming Languages 2:0:3
The structures, notations, and semantics of conventional program-
ming languages. Introduction to analysis and design of user-onent-
ed application languages. Advanced concepis of input and output.
Prerequisites: CS 540 ang CS§ 580.

CS 641 Compiler Desigh and

Construction | 212:0:3
QOrganization of compiler, symbol table organization, lexical analysis,
syntax analysis, object cede generation, introguction to code op-
timization techniques. Internal representations of parsed source
program, Polish notation, triples, trees. Translation of arithmetic
expressions and programming consiructs. Prerequisites: CS 540,
CS§ 550, and CS 560.

CS 642 Compiler Design and

Construction I 2v2:0:3
Further considerations of code optimization technigques. Format
fanguages and grammars. Infroduction to translator systems. Pre-
requisite: CS 641.

CS 653 Interactive Computer Graphics 22:0:3
Problems and objectives of interactive computer graphics. Interac-
tive display devices and input devices. Transformations, construc-
tion of display fite, and graphics languages. Windowing, perspective
projection, hidden-line problems and shading. Curved surface gen-
eration. Prerequisites: CS 603 and CS 613,

COMPUTER SCIENCE

CS 661 Artificial Intelligence I 212:0:3
Automation of intellectual processes. Nature of machine intelligence
and its limitations. Descriptions of cognitive processes. Heuristic vs.
algorithmic methods of problem solutions and question-answering
systems. Game-playing programs. Formula manipulation, symbolic
integration, automation of programming. General problem solvers.
Introduction io pattern recognition.

CS 662 Adificial Intelligence Il 2%2:0:3
Further study of automation of intellectual processes. Automatic
theorem proving. Expert systems. Simulation of verbal learning
behavior. Learning machines, adaptive systems, robots, decision-
making problems. Adequacy of existing theoretical treatments. Pre-
requisite: CS 661.

CS 665 Expert Systems and Knowledge Engineering 2%2:0:3
The purpose of an expert system is o disseminate the knowledge
acquired by experts in their area to users using artificial intelligence
techniques. The knowledge is formalized using various knowiedge
representation schema. This course will introduce students to vari-
ous types of knowledge and their representation. The inference
procedures, architecture and control used in expert systems will be
discussed. An introduction to the rule-based programming lan-
guage OPS5 will be given and a prototype expert system term
project will be buiit based on it. Prerequisite: CS 661,

CS5 671 Switching and Automatal 21/2:0:3
Analysis and synthesis of combinational and sequential switching
circuits. Boolean algebras, switching functions, minimization, single
and multiple output networks, realization of functions. Finite-state
sequential machines, state-transition diagrams, machine and state
equivalence, incompletely specified machines, state reduction, ma-
chine realizations. Prerequisite: CS 5860

CS 672 Switching and Automata I 2V/2:0:3
Further development of theory of finite-state machines. State as-
signments, partitions with substitution property and partition pars,
machine decompositions, shift-register realizations, reguiar expres-
sions, linear machines, information conservation, diagnosing and
homing experiments, machine identification and testing. Prerequi-
site: CS 671.

CS 673 Formel Languages and

Automata Theory 21/2:0:3
Introduction to generative grammars, characteristics of reqular, con-
text-free, context-sensitive and type-zerc grammars. Relfationships
between languages and machines. Finite-state machines, push-
down automata, Turing machines. The halting problem, solvable ang
unsohvable linguistic questions. Prerequsitie: CS 671,

CS 675 Theory of Computation 215:0:3
Aspects of mathematica!l logic with emphasis on applications to
computing machines. The Resolution Principle as applied to pro-
positional ang first-order logic. Theorem proving. Correctness of
programs. Applications to computer architecture, algorithms, com-
piers, languages. Measures of program complexity. Prereqguisites-
CS 860, CS 580, CS 580 and mathematical maturity.

CS5 676 Mathematical Techniques for Information

Systems 2%2:0:3
Basic resuits from queueing theory, data structures and graphs and
network flows. Poisson processes, MW 1, M/G/1 queues. Queueing
networks. Linked lists, sorting, searching, dynamic storage manage-
ment. Graphs and network flows, spanning trees; algorithmic com-
plexity, linear programming, network flows, min-cut max-flow. Pre-
requisites: reqular graduate status, EL 531, and MA 103,
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CS 681 Information, Privacy and Security 2v20:3

Introduction o security and privacy issues associated with informa- .

tion systems. Cost/risk tradeoffs. Technical, physical, and adminis-
trative methods of providing security. Control of access through
technical and physical means. Identification and authentication.
Encryption, including the Date Encryption Standard {DES} and pub-
lic key systems. Management of encryption systems, including key
protection and distribution. Privacy legistation and technical means
of providing privacy. Prerequisite: graduate status.

CS 901-912 Seiected Topics in

Computer Science each 214:0:3
Topics of current interest in computer science. Recent offerings
include computer-aided design, fault-tolerant computing, automna-
tion technigues, software economics, parallel processing program
methodclogy. Specific topics announced in advance. {See com-
puter science graduale mading for detailed description of each
particular oftering.} Prerequisite: specified when offered.

Courses in Selected Topics bearing the same numbers may be
repealed for credit provided the topics are different, subject to
agviser's approval.

CS941-942 Readings in Computer

Science I, I each 2v2:0:3
Intended primarily for students who wish to study in a specialized
area under the supervision of a faculty member. Courses are open
only in unusual cases to outstanding students who have completed
atteast 30 credits of graduate study and whe are available for weekly
consultation with an adviser. An examination or term report is re-
quired. Prerequisite: reguiar status and permission of director of
division,

C5996 Advanced Projectin

Computer Science 212:0:3
This course permits the student to perform research in computer
science somewhat less in scope than a master's thesis. The accept-
ance 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 each 3 units
Excephional students may elect to write a master's thesis for which
nc more than six units may be earned toward the degree. Such
research shouid adequately 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 each J units
Original investigation of computer science problem. Must demon-
strate creativity and include features of originality and utility worthy
of publication in a recognized journal. Candidate must successfully
delend dissertation orally. Registration of 24 units required (continu-
ous dissertation registration required). Prerequisite: passing of qual-
ifying examination and approvat of the computer science division.

FACULTY

Danald Hockney, Professor of Computer Science and
Director of the Division of Computer Science

B.A., McMaster University; Ph.D., Cornell University
Logic, data base sysiems '
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Ivan T. Friseh, Professor of Electrical Engineering and
Computer Science and Director of the Center for Advanced
Technotogy in Telecommunications

B.S. {Physics), Queens College; B.S. (EE), M.5. (EE), Ph.D.
(EE), Columbia University

information systems, computer networks and network
controf

Aaron Kerghenbaum, Professor of Computer Science
B.S., M.§., Polytechnic Institute of Brookiyn; Ph.D., Poly-
technic Institute of New York

Computer communications, algorithms

Melvin Klerer, Professor of Computer Science
B.A, M.S., Ph.D., New York University
Frogramming systems, languages, and artificial intefligence

Arthur E. Laemmel, Professor of Electrical Engineering
and Computer Science

B.E.E., Palytechnic Institute of Brooklyn

Computer architecture, coding, digital circuits

James T. LaTourrette, Professor of Elecirical Engineering
and Computer Science

B.S., California Institute of Technology; M.A., Ph.D., Harvard
University

Quantum electronics; computer software

Paul F. Pickel, Professor of Mathematics and Computer
Science

B.A. {Chemistry}, Ph.D. {Math}, Rice University
Mathematical programming, computer graphics, artificial
infelligence

Stanley Preiser, Professor of Mathematics and Computer
Science

B.S., City College of New York; M.S., Ph.D., New York
University

Numerical analysis, theory of computation, applied mathe-
matics, software engineering

Henry Ruston, Professor of Electrical Engineering and
Computer Science

B.S.E. {Math}, B.S.E. (EE}, Ph.D., University of Michigan;
M.S., Columbia University

Software engineering, programming, circuit theory

Martin L. Shooman, Professor of Electrical Engineering
and Computer Science _

5.B., S5.M., Massachusetts Institute of Technology, D.EE.,
Polytechnic Institute of Brooklyn

Software engineering, system reliability and safety

Richard Van Siyke, Professor of Electrical Engineering
and Computer Science and Director of the Center for
Advanced Technology in Telecommunications

B.S., Stanford University; Ph.D., University of California
{Berkeley)

Computer communications, telecommunications

Roy S. Freedman, Associate Professor of Computer
Science

B.S., M.S. (EE}, M.S. (Math), Ph.D., Polytechnic Institute of
New York

Artificial intelligence, expert systems



Andrew S. Noetzel, Associate Professor of Computer
Science ’

B.E.E., City College of New York, Ph D, University of
Pennsylvania

Computer architecture, neural networks, operating sys-
tems, signal processing, computer music

Phyllis Frankl, Assistant Professior of Computer Science
B.A., Brandeis University; M.A. (Math), Columbia University,
M.S. (C8}, Ph.D., New York University

Software Engineering, theory of computation

Gad M. Landau, Assistant Professor of Computer Science
B.Sc. {Math, CS), M.S., Ph.D,, Tel-Aviv University (lsrael}
Algorithms

Michael J. Post, Assistant Professor of Computer Science
A B., Columbia University; M.S., Ph.D_, Polytechnic institute
of New York

Coding theory, operating systems, high-tevel architecture

Edward Kin-Ming Wong, Assistant Professor of Computer
Science and Electrical Engineering

B.E. {EE}, SUNY, Stony Brook; Sc M. (EE}, Brown University;

Ph.D. (EE}, Purdue University
Artificial intelligence, robotics

Linda Anne Grieco, Coordinator of Advising

B.A. (Math), Hotstra University; M.S. {CS) Polytechnic
Instituie of New York, Ph.D. (Math), Rutgers University
Programming and computer software

Witold Holubowicz, Visiting Professor of Computer
Science

M.Sc. {EE), Ph.D. (EE), Technical University of Poznan
{Poland)

Digital transmission techniques, communication theory,
THCIOPFOCESSOIS

Kenneth R. Aupperle, Academic Associate in Computer
Science

B.S., M.3., Polytechnic Institute of New York
Microprocessor architecture

Marian Corcoran, Academic Assocciate in Computer
Science )

B.A. (Phil}, Long Island University; M.S. {CS}, Palytechnic
institute of New York

Artifical intelligence, machine learning

Haldun Hadimieglu, Academic Associate in Computer
Science

B.S.{EE), M.S{EE), Middle East Technical University,
(Turkey)

Concurrent computer systemns, compulier architeciure and
design, parallel computation, distributed operating systems

Hong Liu, Academic Associate in Computer Science

B.S., M.S. Hefei Polytechnical Unversity {People's Republic
of China)

Compilers, optimization, network algorithms, computer
graphics

Philippe Poisson, Academic Associate in Computer
Science

Dipt.(EE} de F'Ecole Supérieure de Technologie Electrique
{France}; M.S., Polytechnic University

Compilers, programming languages

COMPUTER SCIENCE
INDUSTRY PROFESSORS

Robert J. Flynn, Industry Professor of Computer Science
B.S. (Physics}, Manhattan College; M.S. (Maih}, Ph.D.
{Math), Polytechnic Institute of Brooklyn

Computer architecture, operating systems

Barry Jones, industry Professor of Electrical Engineering
and Computer Science

B.S. {EE), Cooper Union; M.S. {EE}, Marist College
Efectromechanical systems, real-time computer systems

Jack Machanik, industry Professor and Director of the
Center for Digital Systems

B.Sc. (Engr.}, University of Witwatersrand {South Africa):
M.S.E.E., Stanford University

Fauit-tolerant architectures, distributed processing, system
integration methodology

Joel B. Snyder, Industry Professor of Electricat Engineer-
ing and Computer Science

B.E.E., M.E.E., Polytechnic institute of Brooklyn; P.E. {New
York and Massachusetts)

Microprocessor systems, data acquisition and transmission,
signal processing

Alexander A. Stepanov, Indusiry Professor of Computer
Science

B.S., Moscow State University (US.S.R.}; M.S., Moscow
institute of Education (U.5.5.R.)

l.ogic, artifical intelligence

ADJUNCT FACULTY

Maurice Karnaugh, Distinguished Adjunct Professor
B.S., City College of New York; M.S., Ph.D., Yale University

Ruven Brooks, Adjunct Professor
B.A., University of Michigan; M.S., Ph.D., (Psychclogy),
Carnegie-Mellon University

Vincent Celeste, Adjunct Professor
B.S., (Physics), M.S. (Math), Ph.D. (Math}, Polytechnic
Institute of New York

David R. Doucette, Adjunct Professor
B.S.. M.8., Ph.D., Polytechnic Institute of Brookiyn

Barry V. Gordon, Adjunct Professor
B.E.E., M.E.E. New York University

James H. Griesmer, Adjunct Professor
B.S. (Math}, University of Notre Dame; Ph.D. {Math),
Princeton University

Fred Grossman, Adjunct Professor
B.S. {Math}, Polytechnic institute of Brookiyn; M.S.{Math),
Ph.D.{CS}, New York University

Lewis Herzherg, Adjunct Professor

B.E.E., City Coliege of New York; M.S_, Ph.D., Polytechnic
Institute of Brooklyn
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COMPUTER SCIENCE

Edward Lancevich, Adjunct Professor

B.E.E., City College of New York, CUNY: M.S. (EE},
Columbia University; Ph.D. {EE), Polytechnic Institute of
New York

John P. O'Donohue, Adjunct Professor
B.E.E., Polytechnic Institute of Brooklyn: M.S.E., Union
College (Schenectady)

Dimitris A, Protopapas, Adjunct Professor
B.Sc., University of Athens {Greece), M.S. E.E., University of
Toronto (Canada); Ph.D., Polytechnic Institute of New York

Walter Vasilaky, Adjunct Professor
B.A., Rutgers University; M.A., University of Maryiand;
Ph.D., New York University

Arthur Appel, Adjunct Asscciate Professor
B.ME., MM.E,, City College of New York 3

Chidanand Apte, Adjunct Associate Professor
B. Tech. (EE} Indian Institute of Technology {Bombay, India);
M.S., Ph.D. {CS) Rutgers University

Charles J. Bontempo, Adjunct Associate Professor
B.3., M.3., University of Maryland

William Edelson, Adjunct Associate Professor
B.E E., City College of New York, M.S., New York University;
Ph.D., Polytechnic Institute of New York

Donna Nagel, Adjunct Asscciate Professor
B.S., University of California {irvine); M.3., Ph.D., Rutgers
University

Wan%-‘Chuarl Tsai, Adjunct Associate Professor
B.S., M.S., Natienal Chiao-Tung University {Taiwan}, Ph.D.,
University of lllinois

Pau! Friedland, Adjunct Assistant Professor
B.S. {Math), M.S. (C3), Pennsylvania State University
Computer software, database systems

Bruce Martin, Adjunct Assistant Professor
B.S. {Applied Math}, Polytechnic institute of Brooklyn

Eleanor Boekman, Lecturer
B.S., New York University; M.3., Polytechnic Institute of
New York

Philip S, Brown, Lecturer

B.S., City College of New York; M.S., Engineer, Polytechnic
Institute of New York

114

William Chuang, Lecturer
B.S., Chung-Yun College {Taiwan}; M.S., Ph.C., Polytechnic
Institute of New York

Joanne Di Marco, Lectuser
B.A. {Education), Queens Coilege, CUNY; M.A. {Math),
SUNY, Stony Brook

Daniel Gill, Lecturer
B.A.. New York University; M.S., Polytechnic Institute of
New York

Gennady Gorelik, Lecturer
B.A., M.S., New York University

Richard Gucciardo, Lecturer
B.E.E., SUNY, {Buffalo}, M.B.A., New York Institute ot
Technology

Amine G. Kandalaft, Lecturer
B.S., M.§., Polytechnic Institute of New York

Winston Park, | ecturer

- B.S.E.E., Pratt institute; M.S., Polytechnic Institute of New

York

Clement R. Pizzo, Lecturer
B.S., West Virginia Institute of Technology; M.S. (EE),
Engineer, Polytechnic Institute of New York

Jonathan Shopiro, Lecturer
B.A. {Math}, M.A. {Math}, Ph.C., University of Rochester

Fred Strauss, Lecturer
B.S., Arizona State University; M.S., Polytechnic Institute of
New York

David C. Willen, Lecturer
B.S., M.5,, Polytechnic institute of New York

RETIRED FACULTY

Edward J. Smith, Professor of Electrical Engineering
B.E.E., Cooper Union; M.E E., D.E.E., Polytechnic Institute
of Brookiyn

Computer organization, switching and automata



CONTEMPORARY
LIBERAL ARTS
CORE CURRICULUM

The liberal arts have traditionally been associated with
education for liberty or freedom.

In a world permeated by modern science and technology,
individuals who fail to understand the basic character of
scientific and technological thought and action are unable
to exercise full human freedom.

Recognizing the need for education integrating science,

technology and society (STS) studies, Polytechnic Universi-

ty has developed a unigue program. This program
constitutes a new vision of the liberal arts.

At the heart of this program is the Contemporary Liberal
Arts Core Curricutum. Developed through a grant from the
Andrew W. Melion Foundation, the curriculum consisis of a
seguence of 48 semester credit hours. The sequence
opens with a general presentation of the science-technolo-
gy-society interaction and then moves on to three different
sets of courses:

1. Basic infreductions to mathematics, computers, and the
physicai, biological, and behavioral sciences.

2. Interdiscipiinary courses in ethics and technology and
STS interactions in the areas of materials, machines,
energy, and information.

3. A senior seminar and thesis.

Besides this sequence, the Core Curriculum assumes the
general University requirements of six credit of writing and
the humanities, three credits of contermnporary world history,
and four semesters of physical education.

This core curriculum is based on the idea that a well-
educated liberal aris graduate shouid be able to under-
stand creativity from the fine arts to technology, and be
able io appreciate the poetics of artificial as well as natural
languages.

Students majoring in other disciplines are able to take the
following courses from this curriculum to satisfy humanities
and social science elective requirements:

LA 110 Technology and Society in Historical Perspective
LA 132 Introduction to Behavioral Science

LA 140 Ethics and Technology

LA 141 Materials and Social lssues

LA 142 The Cultures of Machines

LA 143 Computers, Cultures, and Scciety

LA 144 Energy Technology and Social Issues

LA 150 The Making of Connections

Typical Course of Study for the Bachelor of Science Degree in Humanities,
Specialized Journalism, or Social Sciences

Freshman Year

No. Subject Credits-
HU 101 Wniing and the Humanities | 3
S5 104* Main Themes in Contemporary 3
World History
LA 110 Technology and Society in His- .3
iorical Perspective
LA 120 Principles of Mathematics | 4
LA 125 Introduction to Computers 3
SL 107 Student Survival 0
PE 101 Physical Education | 0
16
Sophomore Year
LA 132 Introduction to Behavioral Sci- 4
ance
PE 103 Physical Education Il 0]
CS orEt _le
16

No. Subject Credits
HU  200* Writing and the Humanities I! 3
LA 121 Principles of Mathematics Il 4
LA 130 Introduction to Physical Science 4
PE 102 Physical Education Il 0
CS  orEL* 6

17
LA 131 Introduction to Biological Sci- 4

ance

LA 140 Ethics and Technology 3
PE 104 Physical Education IV 0
CS  orEL* 9

16
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CONTEMPORARY LIBERAL ARTS CORE CURRICULUM

Junior Year

LA 141 Materiais and Social Issues 3

LA 142 The Cultures of Machines 3

CS orEL* _9
i5

Senior Year

LA 150 The Making of Connections 3

CS orEL" 12
15

LA 143 Computers, Culiures, and

Society 3

LA 144 Energy Technology and Social 3
Issues

CS orEL* 8

i5

LA 160 Senior Seminar and Thesis 4

CS orEL* 12

18

*CS = Concentrated studies in major; EL. = electives

Summary of Requirements
Institute requirements {(HU 101, HU200*, SS104%) ]

Liberal arts core
Concentrated studies
Flectives

Humanities

Social Science

Free electives**
Total credits for graduation

16-24
126

*Students may elect to take 1S 140 {Language and Communication} and 1S
143 {The Self and Society) in place of HU 200 and 55 104,

COURSES ,

LA 110 Technology and Society

in Historical Perspective 3:0:3
An examination of the role of secutar and religious ideas in shaping
technology, and the subsequent impact of technology on events
and values. Psychological profiles of inventors and innovators. In-
vention, innovation, ang diffusion of technology. The impact of the
assembly line, telecommunications, computers, plastics, television
and rockets. Emerging trends: miniaturization, robatics, biotechno-
ogy and space industriafization.

LA 120-121 Principles of Mathematics | & It each 4:0:4
An introduction o the principles of finiie mathematics and calculus.
Focus is on the mathematical concepts of the number system, units,
integration, probability, statistics, derivatives, and matrices.

LA 125 Introduction to Computers 2:3:3
Introduction to the basic principles of computer and information
processing for non-technical students. Survey of operating systems
and programming languages. Heavy emphasis on personal com-
puter applications for the liberal arts: application packages in word
processing, database management, spreadsheets, communica-
tions, and graphics. :

LA 130 Introduction to Physical Science 4:0:4
This course is designed to convey the excitement of the human
experience called “'physical science,” and its connections with the
tssues that concern ali men and women — the impact of science on
technotogy and civilization, culture, and woridviews. Topics include:
space-time, motion and force, work and energy, states of matter, the
microscopic and macroscepic approach in the science of chemistry.
Experiments are conducted at the discretion of the instructor.

LA 131 Introduction to Biological Science 3:3:4
An investigation of the origin of life and the characteristics of living
things. Studies include an examination of evolution and its mecha-
nisms which have resulted in the ecological diversity of the bio-
sphere. Considers the effects of technology on ecology. Laboratory
experiments and field trips are used to further elucidate these
concepts.
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**Students may elect to minor in a discipline other than their major, A
minor may be in such fields as Information Management (12 credits),
Computer Science (12 credits) or Life Sciences {14 credits).

LA 132 Introduction to Behavioral Science 3:3:4
An examination of psychological concepts and methadologies cen-
tral to understanding behavior. Topics: sensation and perception,
acquisition and maintenance of behavior, social behavior, abnormal
behavior. Students conduct experiments in signal detection, verbal
learning, and sociai conditioning of judgments.

LA 139 Engineering Ethics 2:0:2
An introduction to professional engineering ethics presented
through the history of engineering, codes of conduct of the profes-
sional societies, contemporary case studies, and discussion of hy-
pothetical situations. No essential duplication of HU 347 or IE 302.
Prerequisites: HU 200 or IS 140; completion of at least 40 credits.

LA 140 Ethics and Technology 3:0:3
An examination of some basic ethicai theoties of human action and
how these relate to technological making and using. Use is made of
case studies representing various ethical problems as well as some
clissic ethical texis. Includes issues of professional engineering
ethics.

LA 141 Materials and Social Issues 3:0:3
An examination of the origins, properties and uses of metais,
polymers, and other materials. New frontiers in the development of
rmaterials. The impact of materials on contemporary society. Labora-
tory demonstrations throughout the course.

LA 142 The Cultures of Machines 3:0:3
An examination of machines in both their technical and human
aspects. An analysis of work and power, and the use of machinery to
duplicate and extend human dexterity and skill. Discussion of the
human aspects includes the relation between machines and differ-
en! social orders, and humanization vs. dehumanization by
machines.

LA 143 Computers, Cultures and Society 3:0:3
Explores the nature of information, communications and their asso-
ciated systems and technologies; introduction to information theory
and information processing; cultural, economic, and poiitical impli-
cations of the communications-computer revolutions.



LA 144 Energy Technology and Social Issues 3:0:3
An integrated study of energy technelogies and rescurces, their
contemporary problems and fulure prospects. Review of basic
physical principles; history of energy resources and technologies;
contemporary energy technologies, with the social and ethical
probiems they pose; alternative technologies and social prospects
for the future.

LA 150 The Making of Connections 3:0:3
An interdisciplinary seminar devoied to examining basic issues
introduced by previous courses: questions concerning the relation-
ships between machines and human nature, freedom andg the indi-
vidual in a technological society, science-technology and the imag:-
nation, social justice and technological limits. Explores probable
futures ang alternative social policies in light of rapid scientific and
technological change. For each offering, the specific focus of this
seminar is determined by the instructor.

LA 160 Senior Seminar and
Thesis 4:0:4
An individual research project culminating in a substantial pager.

Subject to be chosen by student in consuliation with a thesis
adviser.

FACULTY

William Blesser, Professor and Director of Bioengineering

George Bugliarelio, President and Professor of Civil
Engineering and Bioengineering

Edward Cassedy, Professor of Electrical Engineering

Carmine D’ Antonio, Professor of Metallurgy

W,

CONTEMPORARY LIBERAL ARTS CORE CURRICULUM

Duane DeVries, Head of Humanities & Communications
and Asscciate Professor of English

Frederick Eirich, Distinguished Professor of Polymer
Chemisiry

Donald Hockney, Head of Computer Science and Profes-
sor of Computer Science and Hurmnanities and
Cormmunications.

Pamela E. Kramer, Head of Social Sciences and Associate
Professor of Psychelogy

Burton Lieberman, Associate Professor of Mathematics
Ernest M. Loebl, Professor of Physical Chemistry

Carl Mitcham, Director of Philosophy & Technology
Studies Center and Associate Professor of Humanities

Shirley Motzkin, Professor of Biology

Jane Robinett, Assistant Professor of Humanities and
Communications

Kurt Salzinger, Professor of Psychology

A. George Schillinger, Professor of Management and
Operations Research

Romualdas Sviedrys, Associate Protessor of History of
Technology
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COOPERATIVE EDUCATION
PROGRAM

The Cooperative Education (Co-op} Program provides
students with practical work experience in industry,
government and public service agencies.

Co-op is normaily a five year undergraduate program which
enables students to combine the required number of
ctassroorn credits with approximately 20-24 months of work
experience. The first and fifth years are spent on campus
during the normal September to May academic schedule,
while the middie years, including summers, are devoted fc
alternating periods of training in industry and study on
campus.

For graduate students and undergraduate transfer stu-
dents, the length of the program and seguence of _
alternation is determined through faculty recommendation.

Students accepted into the program start interviewing with
participating Co-op companies during the semester prior to
the first scheduled work period. The Cooperative Education
Office is responsible for setting up interviews. In most
cases, interviews determine whether students are hired as
Co-op employees.

Co-cp students will be given work directly related to their
career goals and levels of academic experience. Student
employees are paid salaries based on their experience and
academic level.

The Cooperative Education Program is optional. Students
participating in the program for at least three co-op field
experiences receive co-op certificates upen graduation.

ELIGIBILITY

Before being given the initial Co-op work assignment,
students must:

» Achieve and maintain a 2.5 grade point average;

« Complete at ieast 30 credits of academic work with no
course deficiencies. These credits must include at leas?
one technical course related to their major field.

+ Participate in specialized Co-op seminars in career
development (CP 101) and Techrical Communications
(CP 102} {Satisfactory completion of these seminars is
required of ali freshmen and sophomores befere their
first work assignment}

+ Obtain advisor appreval for program participation.

Transfer students are required to:

+ Complete one semester of study at Polytechnic Univer-

sity before beginning their first work pertiod;
» Attend one semester of the required Co-op seminar,
either CP 101 or CP 102;
Achieve a 2.5 grade point average;
Obtain departmental approval for program participation.

Graduate students are eligible for participation at any time
after scheduling work periods with their faculty adviser.
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CO-OP SEMINARS

Co-op pre-employment seminars prepare students for entry
into professional environments and are a pie-requisite o
participation in the work experience sequence.

CP 101 examines methods of discovering fields which are
most fulfilling. Topics include techniques of resume writing;
interviewing; making contact with prospective employers;
planning for advancement; and other issues which help to
bridge the gap beiween education and work.

CP 102 assists students in the development of skilis and
the practice cf oral and written communication. Rudiments
of technical report writing and public speaking are
presented.

CO-OP FIELD EXPERIENCES

Students entering industrial assignments after the fresh-
man year normally complete five field experience courses,
CP 201 through CP 401; students entering after the
sophomore year might complete only three field experience
courses. Types, complexities and challenges of field
assignments vary depending on the sfudent’'s academic
preparation, ability, and interest. The mitial field experience
{CP 201) usually serves as an introduction to the technical
work environment. Students are assigned work under
supervisors, who are usually senior staff professionals. As
students progress through subsequent field assignrments,
more complex tasks and duties are added.

COURSES
CP 101 Cooperative Education Seminar
: Career Development 1:0:NC
CP 102 Cooperative Education Semipar li
Technical Communication 1:0:NC
CP 201 First Co-op Field Assignment 0:.6:NC
Prerequisite: CP 101, CP 102 or
_ departmental approval
CP 202 Second Co-op Field Assignment 0.6:NC
: Prerequisite: CP 201
CP 301 Third Co-op Field Assignment 0:6:NC
Prerequisite: CP 202
CP 302 Fourth Co-op Field Assignment 0:6:NC
Prerequisite: CP 301
CP 401 Fifth Co-op Field Assignment 0-6:NC

Prerequisite: CP 302

Grades of {S) "'satisfactory” or {U} "“unsatisfactory” are
recorded upon completion of each course. Courses will not



be computed in the grade point average {G.P.A}. These
grades are based upon final reports and work evaiuations
written by students and evaluations submitted by
supervisors.

Nominal registration fees are charged for each field
assignment.

COORDINATORS

Ellen E. Dressner, Director of Student Development
Programs
B.A., Gueens College; M.S., St. John's University

COOPERATIVE EDUCATION PROGRAM

Jeanette Grill, Assistant Director, Career Services and
Cooperative Education, Long Istand Campus.
B.A., Molloy College

Kathleen L. Kennedy, Assistant Director, Career Services
and Cooperative Education.
B.S. Univ. of Dayton; M.3. Wright State University

Althea Foster,; Coordinator of Job Development Program
B.3., Polytechnic University

119



ELECTRICAL ENGINEERING

The Department of Electrical Engineering and Computer
Science administers a variety of degree programs summa-
rized in the table below. From ifs beginnings in the 1880's
the department has enjoyed national and international
reputation based on the accomplishments of its alumni, on
the research achievements of students and faculty, and on
the textbooks written by facuity and alumni. This reputation
has been confirmed periodically by surveys of members of
the profession; the latest, the 1987 Gourman Report shows
Polytechnic EE programs as best in the New York City area
and high nationally, 12th for 8.S. and 13th for M.S. The most
recent American Society for Engineering Education list has
the PhD (EE} 10th nationally, out of over 200 Electrical
Engineening degree programs in the United States.

This section of the catalog describes the programs and
courses in electrical engineering. Graduate programs in
electrophysics and in system engineering are described in
the appropriate catalog sections; however, the courses for
these two programs (except for thesis) are located in the
electrical engineering section. Programs and courses in’
computer science, and the graduate program in information
systems engineering, are described in other sections of the
catalog. The deparimental faculty also participates in the
graduate programs in energy, imaging sciences, and
telecommunications management, described elsewhere in’
the catalog.

Degree Programs Administered by
the Department of Electrical Engineering
and Computer Science

UNDERGRADUATE

Computer Science

Electrical Engineering
Bachelor of Science

Bachelor of Sctence

GRADUATE

Electrophysics
Master of Science
Doctor of Philosophy

Electrical! Enginaaring
Master of Science
Elecirical Enguneer
Doctor of Philosophy
Compuler Science
Master of Science
Syatem Engineering Doctor of Philosophy
Master of Sclence
System Engineer
Doctor of Philosophy

fnformation Systems
Engineering
Master of Science
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THE ELECTRICAL ENGINEERING
PROFESSION

Electrical engineering is a rapidly growing profession which
has evolved from its early beginnings in electric power
generation and distribution through the development of
radio to television and computers. More recently, it has
contributed to man's pleasure, safety and heatlth with
automatic systems and devices used daily in medical and
health care, high-speed transportation and satellite
communication.

While undergraduate and graduate programs in electrical
engineering are designed primarily to develop talents in
these areas, gracduates eventually apply their training to
such diversitied fields as bicengineering, city planning,
astronautics, radio astronomy, system engineering, man-
agement and patent law. As students mature and realize
their abilities, their professional lives may center on
engineering, government, sales or educaticn.

The electrical engineering faculty at Polytechnic covers a
wide range of fieids. Principal areas of teaching and
research are micro-electronic devices and systems; com-
puter engineering and computer science; telecommunica-
tions; speech and image processing. electro-optics and
electro-acoustics; microwave engineering; power systems
and energy conversion; plasma science and engineering;
system and control engineering; quantum electronics; and
materials science.

UNDERGRADUATE PROGRAM

The program for the degree of bachelor of science in
elecirical engineering gives students broad-based prepara-
tion for a career in electrical engineering in any of its
specializations, and readies them for immediate employ-
ment in industry, business, and government, or for further
graduate education. The program (both campuses), is
accredited by the Accreditation Board for En%ineering and
Technology (ABET), on which the Institute of Electrical and
Electronics Engineers {iEEE} is a participant.



ELECTRICAL ENGINEERING

Curriculum of Study for the Bachelor of Science Degree
in Electrical Engineering (for Freshmen entering in 1988)

Freshman Year

Fall
First Semester Hours/Week
No. Subject Ch Lab. Cr.
CS5 112 Programming in Pascal® 3 0 3
MA 101 Calculus | {or MA 100}t 9 4 0 4
CM 101 General Chemistry [6 2% 0 2%
CM 111 General Chemistry Lab I8 g 1% Y%
HU 101 Writing&Human i {or HU 3 0 3
303)2 4 2
55 104 Contemporary World
Historyz 2 4 5 3 0 3
SL 101 Student Survival®? 0 1 0
PE 10x Physical Education® 0 2 o
CP 101 Coop Education I7 {optianal) i 0 _0
16
Sophomore Year
Fall
EE 101 Electric Circuits i® 3 0 3
C5 238 Switching Theary & Logic
Design® 3 o 3
MA 104 Appl Differential Eqns 3 0 3
PH 105 Introductory Physics li® 3% 0 I
PH 115 Physics Laboratory i 0 12 7]
HU 110 Report Writing I+ 5 3 0 3
EE 183 Sophomore EE Lab | Vo 1% 1
PE  10x Physical Education® 0 2 _0
17
Junior Year
Fali
HU/SS Concentration (Non-Skilly® 3 0 3
ME 119 Dynamics {or AM 201}i° 3 0 3
EE 109 Solid State Devices&Ccts | 4 0 4
EE 165 Fields and Waves | 3 0 3
CS 337 Computer Arch&QOrganization 3 0 3
EE 195 Junior EE Laboratory | 1 3 _2
18
Senior Year
Fall
HU/SS Concentration (Non-Skill)® 3 0 3
Technical Elective?? 3 o 3
EE 104 Feedback Systems'! 3 0 3
EE 113 Solid State Devices&Ccels li'" 3 0 3
EE 140 Communication Systems?! 3 0 3
EE  196"'Senior EE Lab | {or CS 297)****** 1 3 2
EE 395 Introduction o Project Ve 112 1
18

Spring
Second Semester Hourseek
No. Subiect Cl. Lab. Cr,
CS 204 Data Structure & Algorithms 3 0 3
MA 102 Calculus Il {or MA 110y & 4 0 4
CM 103 Chemistry for Engineers 1Ye 0 1%
CM 113 Chem for Engineers Lab 0 1 Va
HU 200 Wrting&Humanities il2 3 4 3 0 3
HU 119 Public Speaking {or HU 1% 1% 2
120)2 4 5
PH 104 Introductory Physics ¢ 3 0 3
PE  10x Physical Education® 0 2 4]
CP 102 Coop Education iIF {optional} 1 0 _0
17
Spring
EE 102 Electric Circuits Ii® 3 0 3
C3 205 Assembly & Machine Lang 3 0 3
MA 103 Calcutusill 3 0 3
PH 106 Introductory Physics i 2% 0 2%
PH 1168 Physics Laboratory || o 1% %
PH 234 Intro to Modern Physics 2 0 2
LA 139 Engineering Ethics* 5 2 g 2
EE 194 Sophomore EE Lab 1l e 1% 1
PE  10x Physical Education® 0 2 _0
17
Spring
HU/SS Concentration {Non-Skill}s 3 0 3
EE 103 Signals and Transforms 4 0 4
EE 110 Solid State Devices&Ccts Il 3 0 3
EE 166 Fields and Waves §'! 3 0 3
MA 223 Introduction to Probability?s 3 4] 3
CS 286 Computer Laboratory | 1 3 _2
18
Spring
Human/SocSci Elective {(Free or Concen)® 3 0 3
Technical Electives? 9 0 9
weeer Senior EE Lab/Project {or EE 196) 3
15

Total credits required for graduation: 136

Cursicula are subject te moddication; please consult EE Advising Bulletin
Board prior o registration each term.

w25 £E Lab/Project is any of the following taboratories with projects:
EE202 Electronics; EE204 Machinery {Brooklyn}, EE206 Semiconductor
Fabrication (L.).C }; EE208 Special Topics: EE210 Summer Honors: C5297
Computer Lab # {In this case, CS287 is taken in Senior Fall and EE196 in
Senior Spring), EE359 EE Lab Project I {3cr) EE39B {3cr) provided itis a
lab or computer project; or EE397 Thesis. Emphasis on professional
‘eports and oral presentation. *

The Mathematics Placement Tesi n high-schoal algebra, geametry, and
higonometry, adminisiered by the Office of the Dean of Student Life, is
required of all entering students before registration, unless they have
officially received entrance credit in MA 101, Well-prepared students are
placed in MA 101 (4 hrsiwk). Less well prepared students substifute MA
100 {7 hrstwk} which includes Pre-Calculus Mathematics, MAT1G is taken
the following semester. Students with superior mathematical ability may
replace MA?OUQ!SM by MA111/2/3/4; consult the Department of Mathe-
matics about your eligibility and course avaitability.

2The Engligh Compaosition Placement Test, administered by the Depart-
ment of Humanities through the Office of the Dean of Students, is required
of all entering students before registration, unless they have received
transfer credit in HU 101 and HU 200. Many students are placed in HU101.
A few students are placed in HUZ200; they replace HU101 by any HU/SS
elective

Students placed in HLIO09 modify the program as fallows:
Freshman i: Replace HU101 by HU009; 55104 by HU119,
Freshman #: Replace HU200 by HU101; HU118 by SS104 or a required HU/
55 elective. .
Summer before Sophomore year: Preferably take HUZ200,

Students placed in HU008 madify the program as follows:
Freshman {: Replace HU101 by HU008; $5104 by HU120,
Freshman # Replace HU200 by HU103; HU1319 by S5104 or a required HLY/
58S Eiective.
Summer before Sophomore year: Preferably take HUZ200.
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ELECTRICAL ENGINEERING

Students are strongly urged to learn to use a Word Processor for
compositions, term papers, lab/project reports, resumes, and job
applications.
3Students may drop 55104 and HUZ00, and replace them by 15140 and
tS141 respectively. Before taking any of these four courses, however,
students first complete HU008 or (009), i required, and HU 101 {or 103}.

‘Composifion Courses must be completed at the earliest oppartunity, in
unbroken sequence: HUODOS {or 009) if required; HU101 {ar HU103), HU200
{or 15140} and HU110 — all with a grade of at least C- (or Pass) before
proceedmg to any course for which they are prerequisite. For EE majors,
the BU110 prerequistte is HU200 {or IS140) HU118 {or 120) Public
Speaking should usually be completed prior to the Junior year, and LA138
Engineering Ethics prioy to the Senior year. Other HU/SS courses,
including S5104, may be reordered for scheduling convenience

SHumanities/Social Science Courses courses are prefixed BU 1S, LA, ML,
or 88, Credits total 28 (and never less than 24} as follows:

{a) 16 credits of required courses: HU 101 {or 103)3 cr): HU 200 and
SS104 {or 15140 and 1S141}{G); HUT10{3); BUT1S (or 1204 {2), LA138 {2).
(b} 12 credits of HU/SS Elective and Concentration courses. No more than
three of these credits may be skills-oriented courses such as Journalism,
Composition, and Public Speaking. it is essential that students follow the
requirements for CONCENTRATIONS given elsewnere under Require-
ments in Humanities and Social Sciences for Majors in Engineering and
Computer Science. Printed guidance from the Departments of Humanities
and Social Sciences is available from the EE Undergraduate Advising
Cifice.

{c) Without exception, a total of at lzast 16 HU/SS credits must be courses
which are not skills-oriented. This ABET requirement is normally met with
HU101 {or103) (1% non-skits credits acceptable to ABET), HU200 (or
51405 (1121, 55104 {or 1IS141) (3er): LA13S (2er); and the 9 credits of non-
skills electives.

When selecting a foreign language, a sequence terminating in the fast
course of the basic {our-semester sequence 1s preferable. Foreign-
speaking students may not elect a sequence in their own language
without obtaining written permission from the Department of Humanities
prior ta registration.

The HU/SS Concentration Courses, HU/SS Electives, 35104, HU119 {or
120), and LAT33 may be reordered for convenience in scheduling.

For studenis of proven compefence, on approval of the Departments of
Humanities ang Electrical Engineering, HU1 19 (but not HU120, if required),
LA138, or HUT10 (written exam required) may be replaced by a Free
Eiective (a course given by any department, provided it does not duplicate
other material, advances the student’s education, and has advisor
approval}. But the total number of HU/SS credits must not be tess than 24,
nor the number of HU/SS non-skills courses be less than 16, nor the
number of courses in the Concentration less than three.

fReduced Load: Students wishing to reduce ther Freshman Fall load may
defer CM101 and 111 until Spring, and in the following Summer take
CM103 and 113, {or 102 and 112}, If they were officially admitted under the
Reduced-Load Program the Summer courses are tuition-free.
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'Cooperative Education Program: CP101-102 are required of full-time
students who elect the 5-year Cooperative Program, usually in Freshman
Fall and Spring. While these courses are not required for the BSEE, the EE
Department urges students to consider taking them in the Freshman year.
Registration commits neither the students to accept the Program, nor vice
versa Students gain both engineering experience and salary during their
three one-term job assignments. For further information, consuit the
Catalog index and the Cooperative Program Directaor.

#Physical Education: Four semesters of physical education are required of
full-time students, Courses with the same numbers may be repeated. One
semester of physical education will be excused for each 15 credits
received for transter courses, or for courses taken and passed while a
part-time student — provided such credits are among the first 60 earned
toward the degree. A part-time student is one who registers for less than
12 credits per semester (except summer). Polytechnic team members may
get tarm-by-term credit for PE, on approval fram the Department of
Physical Education. MS 101, 102, 201, or 202 are substitutes for any PE
course on a zero-credit basis.

3Grade Requirements in Techmcal Courses: The foltowing must be
completed with C- or better, before proceeding to any course for which
they are prerequisite: PH104 (or 101); PHI05 {or 102} MA101 (or 100},
MA102 (or 110), CSi112, CS236; EE101, EE102,

WME 119 may be reptaced by AM 201 Thermedynamics | {3cr} with
prerequisites PH104 (or101), grade B or better, PH105 {or102), grade C or
better; MA103; MA104. ME 119 {3cr) may also be replaced by ME115 (4cr),
or by ME116-117 {4cr}; the extra credit may be counted toward Technical
of Free Electives.) _

ViCertain Courses May Be Shifted to Other Semesters, to enable the
students to seguence courses suited to ther needs, provided prerequi-
sifes are fulfiled: both EE 104 and EE196; both EE 113 end EE196; both
MAZ223 and EE140; or both EE186 and EE196

2Technical electives are chosen from courses marked EE, EL, CS, AM,
CM, LS, MA, MT, PH, or from other engineering departments with approval
of the EE adviser. Each elective musi have advanced content, not overiap
other courses, usually have a strong analytic or design component, and
contribute to the student’s professional education. Students are urged to
censider a second Senior EE Laboratory/Project as a Technical Elective.
Graduate courses may be chosen if the student's GPA in related courses
is a B, and overall GPA 2.7, An updated hst of some allowed out-of-
department courses is published by the EE Undergraduate Advising Office
each semester. ROTC cedets may receive 3 technical alective credits if
they compiete MS301 and 303 for credit. They may receive 2 crediis in lieu
ot LA139 if they complete MS401 for credit, provided thay have completed
at least 24 HUSS credits, of which at leasi 18 are non-skills.

3Freshman Seminar SL 101 is required of all students entering with fewer
than 6 transfer credits, and 1s recommended for others



ELECTIVES, CONCENTRATIONS, AND
PROJECTS

Students majoring in electricat engineering take 16 credits
of advanced technical electives, including senior project, to
prepare for the career of their choice. Courses are selected
frem electrical engineering; computer science; physical and
life sciences; mathematics; management and operations
research; and the other engineering disciptines. Many
students take electives to sample fields not covered in
required courses, or to take an advanced course in a
subject already studied. Other students with firm profes-
sional geals prefer to concentrate their eiective courses in a
chosen area. Students who plan to take a sequence of
related electives can defer one or two of the required junior
year courses to a later semester.

Possible concentrations include, but are not imited to:

Advanced Electronic Design and VL3I
Bioengineering with Life Sciences; Pre-Medicine
Communication and information Systems

Computer Architecture and Operating Systems
Computer Hardware Design and Organization
Computer Software Design and Artificial intelligence
Controf and Robotics

Data Structures, Machine Languages, and Compifers
Efectric Power Engineering

Electromagnetic Fieids and Waves

Lasers, Fiber Optics, and Microwave Devices

Linear Systems and Networks

Materials Engineering and Semiconductor Fabrication
Physics and Chemistry

Al students undertake a 4-credit professional senior design
laboratory or project guided by a staff member. See
description of EE 395, Introduction to Project. Recent senior
project topics include:

Modes of a Laser with Intracavity Frequency Doubler
In-Buiiding Propagation of UHF Signals

Neural-Type Optimization

Continuous Phase-Modufation Digital Signaling
Compact, Low-Field, High-Harmonic Gyrotron
Puised Hollow-Cathode Lasers

Flashover in Crossed Electric and Magnetic Fields
Small-Scale Modei of Coilgun

Power Electronics

Ficosecond Optoelectronics for Ultrashort Pulses
Numerical Methods for Optical Microscopy
Morphological Analysis and Coding of images

Radar and Sonar Signal Processing
Telecommunication Management Workstation
Expert System for Computer Music

Hardware Design of a DSP Processor

Digital Simutfation of an Analog System
Computer-Aided Instruction for Digital Signal Processing
Local Area Networks (LAN}

The Processing of Images from incomplete Data

Graduate courses {non-daggered} may be taken as
electives by senior studenis whose junior-year grade-point
average in technical courses exceeds 2.7, provided
students have a B average in related and prerequisite
courses. Daggered graduate courses in electrical engineer-
ing may usually be taken as senior electives by any
undergraduate.

ELECTRICAL ENGINEERING

Five-year programs leading to two bacheior's degrees are
possible—for example, etectrical engineering and physics.
Five-year programs leading to a bachelor's and a master's
degree are also possible for qualified students—for
example, BS in electrical engineering and MS in computer
science.

All selections are discussed with and approved by an EE
adviser.

COMPUTER-AIDED DESIGN

In the classroom, design principles are discussed.
Sometimes the device is built in the faboratory to test it, but
more often the engineer makes a mathematical simuiation
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
availabie to students included SPICE for transister circuit
design; communication filter and network design; power-
system load fiow, logic-circuit testing and simulation;
integrated-circuit chip layout; control-system design; image
pracessing; optimal expansion of power systems: micro-
wave element design; printed-circuit-board layout; and
others as needed for courses or designed by students
working on a project.

EVENING UNDERGRADUATE PROGRAM

The electrical engineering program can be completed in
Brooklyn entirely by attendin% classes Monday through
Thursday from 5:55 p.m. to 10 p.m. {10:40 p.m. summer}, on
a part-time basis. On the Long Island campus evening
course sections are offered, but evening students on that
campus may have to take some day courses of come to
Brooklyn to complete the degree.

Polytechnic University is unigue in offering identical
pregrams and diplomas fo full-time and part-time students.
Day and evening sections of courses have identical
content. Full-time and part-time students attend the same
evening classes, and are subject to the same academic
standards. Transfer between full-time and part-time status
is possible at any time.

Since the needs of evening students vary, a prescribed
sequence of courses is not possible. Consequently
students should consult the evening adviser in person or by
telephone.

TRANSFER STUDENTS

Qualified graduates of two-year pre-engineering programs,
such as those at liberal arts and community colieges, may
fulfill the requirements for the B.S. degree in electrical
engineeting in two additionat years. Since pre-engineering
programs vary, a prescribed program is not possible;
consequently, students shouid consult with an undergradu-
ate adviser.

Graduates of technology programs may be able to fulfill the
requirements for the B.S. degree in electrical engineering in
two to three and a half years, depending on the scope and
level of their previous education. Consult with an under-
graduate adviser for details.
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Transfer credits for courses taken at other schools are
subject to frequent changes based on evaluation cof content
and level. Thus students completing the same program, but
in different years, may receive different amounts of transfer
credits. Consutt the electrical engineering undergraduate
agviser for current information.

Transfer students must arrive and present their records for
evaluation at least one week before the reguiar registration
period cf their first semester at Polytechnic.

ACCELERATED HONORS PROGRAM

Full-time students in electrical engineering can be admitted
into a BS/MS honors program which leads o simuitaneous
award of the bachelor’s degree {electrical engineering) and
master's degree {elecirical engineering, elecirophysics,
computer science, or system engineering). Depending on
the student’s preparation and objectives, completion of the
two degrees may come as early as the end of the fourth
year of study. Admission into the program is normally made
at the start of the freshman year; however, special
programs may be worked out for other students individually
with the departmentat honors advisor. Acceleration can be
achieved through advanced placement, through credit by
examination, and through summer coursework or research
participation. The program is intended for students with
outstanding academic records.

SENIOR HONOR STUDENTS

A full-time day 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
senicr technical courses with other courses, usually more
advanced, which are directed toward the student's
professional goals.

GUIDANCE FOR BSEE 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 resulling from academic
needs or personal problems. The Dean of Students is
particularly helpful with personal problems and supervises
fraternities and dormitories.

The Office of Special Services sponsors a peer tutoring
program. The Learning Center provides drop-in tutoring in
mathematics and physics. Operation Action is a six-week
program to help students identify and remove roadblocks
to their academic success. They alsc have a Stop-
Procrastinating Workshop. "'Lunch and Learn™ helps with
job interviews. Personalized career counseling is available.
No charge is made.

The freshman seminar SL 101, Student Survival, introduces
you to Polytechnic and its curricula.

The Placement Service helps with permanent, summer, and
Cooperative - Program jebs. Financial Aid provides and
reviews scholarship and loan information on a continuing
basis.
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Many courses provide extra hours or special programs on a
reguiar basis. These include English for foreign and other
students needing additional help: HU 008, HU 009, HU 103,
HU 120); Mathematics {MA100, MA110}; and EE101/102
and CS 112 tutorials. Labs have open periods for making up
required experiments or for informal experimentation.

Students from upper classes can be particularly helpful.
You are urged to join the student branch of the Institute for
Electrical and Efectronics Engineering, and to drop in to
their lab. Many ethnic clubs heip students adjust to our
elecirical engineering program.

DEPARTMENTAL STANDARDS AND
PROBATION

The professional engineer is expected to achieve work of
acceptable quality and guantity within a specified time.
Similarly Polytechnic students need to assure satisfactory
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, efectrical engineering majors
must earn term-by-term (year-by-year, for part-time stu-
dents}, and cumulatively, minimum C technical averages
{2.00 grade-point averages} in: {1} freshman and sophomore
courses prefixed CS, EE, MA, and PH; and {2) required
junior and senict courses, plus all electives prefixed CS, EE,
and EL. {In the calculation of these two averages, the
exclusion of the first grade earmed in a course applies only
tor the first four such courses, and only when the new
grade is earned within one calendar year of the date of the
official final examination when the course was first taken).
These reguirements are in addition to the University
requirement for a minimum 2.00 grade point average in ali
courses.

All students, majoring in any department, must earn at least
C- in each of the following courses when first taken, and
befare proceeding to any EE or CS course for which it is
prereguisite: HU1G1 {or 103}, HU200 {or 15140), HU11Q,
CSH%, CS5236, MA101 {or 100}, MA102 (or 110}, PH105 {or
102), PH106 {or 103), EE101, and EE102. Students with less
than a C semester average, or less than a C average in a
closely related course sequence, may be asked to repeat
courses in which grades are less than C. Transfer credits
may be removed if students earn less than C-in a
subsequent course. With advisor permission, students may
repeat a course, but must earn at least C (C- is not
acceptable), or be disqualified from the Department.
Permission to attempt a course a third ime is almost never
granted. Students who take a course without having
fulfilled alf course prerequisite, or who are in violation of any
probation requirements, face deregisiration and possible
disqualification. An electrical engineering major is not
permitted to accumutate more than five course withdrawals
{W). incomplete grades {J} must be removed before the
beginning of the next semester. Exceptions may be made
only by an official EE undergraduate advisor, in writing.

Students failing to meet any of the above requirements will
be placed on probaticn as a warning that they are not
progressing acceptably toward the degree. Continued
inability to meet the probation conditions may lead to
disqualification from the B.S.E.E. program. Students on
probation may be required to decrease their course load,



repeat courses passed with a grade less than C, or
undertake other remedial programs. Students on probation
are usualty not permitted to preregister for the following
semester, but are obliged to consult their adviser between
the time grades are posted and the officiat registration day
prior fo the start of classes, so that any necessary changes
may be made.

Additional regulations may be posted outside the under-
graduate advising office on each campus prior to each
registration period, and are a part of these standards.

INFORMATION

The Undergraduate Advising Publications, available to ail
students, contains further details on honors, probation,
approved electives, projects, elective concentrations,
course offerings and other matters of interest. Curricuium
and prerequisite changes, new courses, special sections,
and other last minuie announcements are posted on the
bulletin boards outside the elecirical engineering under-
graduate office in Brooklyn and on the Long Island campus.
All students are responsible for keeping informed.

GRADUATE STUDIES

The Department of Electrical Engineering and Computer
Science offers graduate programs leading to the degrees of
master of science, engineer and doctor of philesephy 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. Gther sections of
this catalog describe the programs in electrophysics,
system engineering, computer science, and information
systems engineering.

The requirements for graduate degrees in elecirical
engineering are quite general. Each student may foilow a
program in any one of a variety of fieids, including those
described in the following paragraphs. For up-io-date
information, please refer to ithe departmental Graduate
Student Manual, which is revised annually and is available
from the EE Research and Graduate Cffice.

Outstanding students should apply for financial aid in the
form of research fellowships, teaching fellowships or partial
fuition remission. '

Computer Engineering — Computer engineering deais
with the design, construction and utilization of digital
computers. This inciudes the special circuits and devices
that are used in computers and the mathematical theories
for their description, including switching and automata
theory. Appropriate courses include those listed below
under electronics and information science, as well as those
tisted under computer science.

infarmation Science — Information science deals with
various communications systems, such as television, veice
and data transmission, radar, telemetry and space commu-
nication, facsimile and display systems, pius the modern
problems associated with data analysis and communication
between man and machine and between machine and
machine.

Systems and Control — Sysiem engineers are concerned
with modeling and predicting the behavior of large systems
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from a knowledge of the component paris. Examples
include air-traffic control systems, health-care delivery
systems, and systems to monitor and control pollution of
the environment. Control engineers are concerned with all
aspects of automatic regulation of system performance.
Together with the system engineer, they are trained in the
tields of automation and sysiem theory. Typical examples of
control systems are automatic guidance systems for aircraft
and space vehicles, electric motor control and chemical
process control.

Electronics and Networks — The discipline of electronics
and networks involves the design, construction and
theoretical treatment of circuits used in modern electronic
equipment, particulatly those involving semiconductor
devices and integrated cirucits.

Fields and Waves — Studies in fields and waves include
electromagnetic and acoustic wave radiation and propaga-
tien under a variety of conditions, including nonlinear,
anisotropic and periodic media. Such studies include
microwave waveguides and antennas, optical fibers and
integrated opftics, diffraction ang scattering effects, surface
and bulk acoustic wave propagation and transduction.
Applications include radar, microwave and optical commu-
nications, and surface acoustic wave technology.

Plasma and Atmospheric Physics - This area is
involved with breakdown and ionization of gases and the
interaction of the resultant plasma with electromagnetic
waves. Such studies have application to thermonuclear
power generation, understanding solar and planetary
atmospheres, and propagation of radio waves in the
ionosphere.

Power Systems and Energy Conversion — Studies in
power and energy include not only the traditionaliy
important generation, conversion and distribution of electri-
cal power but also such modern topics as ion plasmas and
fuel cells for the generation of electrical energy and the
realization of electromagnetic propulsion for space rockets.

Quantum Electronics and Materials Science — Quan-
tum electronics and materials science deal with the
interaction of electromagnetic fields and waves with matter,
which can be understood enly through a quantum theoretic
treatment. Topics of interest include lasers, nonlinear
optics, quanium optics, holography, and electric, magnetic
and thermal properties of materials.

THE MASTER’S DEGREE

Admission to the masier of science program requires a
bachelor's degree in electrical engineering, from an
accredited institution, with a superior undergraduate
academic record.

Students not meeting all these requirements will be
considered for admission on an indiv@ual basis, and may be
admitted subject to the completion of appropriate under-
graduate courses to remove deficiencies in preparation. A
student who also desires to obtain a Polytechnic B.S.
degree in electrical engineering must do so first, befare
beginning studies for a masier’s degree in the Department
of Electrical Engineering and Computer Science.
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Applicants facking an electrical engineering bachelor's
degree who are otherwise sutficiently prepared for admis-
sion without undergraduate deficiencies may nevertheless
be required to take specified introductory level graduate
electrical engineering courses. Such graduate courses
count toward the master's degree. A student with a B.S.
degree in a field other than electrical engineering may also
want to consider the departmental master's degree
programs in electrophysics and in system engineering.

DEGREE REQUIREMENTS

To satisfy the requirement for the M.S. in electrical
engineering degree, the student must complete a total of
36 units of courses, as described below. An overalt grade
average of B in all graduate courses is required by the
University. In addition, a B average is required in specific
groups of courses, as indicated below.

1. Core Courses Units
Three courses from the following:
EL 531 Probability
EL 610 Linear Systems
EL 611 Signals, Systems and
Transforms 9
EL 841 Advanced Electronic Circuitry |
EL 671 Fields and Waves
CS 613 Computer Architecture |
2. Two one-year sequences which may
inciude courses in group {1). Both
sequences must be inEL or CS
courses and at least one must be an EL
sequence. B-12
3. Approved electives, which may include a
thesis (9 units) and one reading course (3
units maximum). 21-15

Total: 36

At least 18 of the 36 units offered for the M.S. degree in
electrical engineering must be in EL prefixed courses, and
at least 24 units must be in EL or CS prefixed courses.

An overail B average is required in the combination of five
to seven courses offered to satisfy categories (1} and (2} in
the above table.

The core courses cover fundamental material and shouid
be taken as early as possible.

A compliete program cf study, including the choice of one-
year sequences, is arranged with a departmental adviser.
The departmental Graduate Student Manual shoutd first be
consutted for detailed rules and procedures, such as
student status, recommended one-year sequences, recom-
mended electives, current areas of research, repetition of
courses and disqualification for jow grades. The manual
also contains anncuncements of changes in degree
requirements, if any, adopted by the faculty after the
publication of thig catalog.

Out-of-department courses {i.e., courses not carrying the
departmental prefixes EL or CS}: A maximum of 12 units of
approved courses may be taken as electives.

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 shouid find an appropriate adviser
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who has agreed to monitor the thesis research. The
research should adequately demonstrate the studeni'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 S units of transfer credits which may
be aliowed in accord with Polytechnic requlations can be
applied toward the one-year sequence requirements and
toward the electives. Transfer credits may not be used to
satisfy the core course requirements.

Validation credit: Validation credits may be allowed in
accord with Polytechnic regulations. n order to obtain
credit, permission to take the validation 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 inciuding registration
for which a W was earned. A course will not be allowed for
degree credit if it was taken in violation of this rule.

Energy Program: Students in the Energy Program are
required to offer a more specific list of courses within the
foregoing tabulation:

1. Core courses: EL 531, EL 610 or EL 611, EL 671.
2. One-Year sequences: EL 661, EL 662, EL 665, EL 666.
3. Electives:

{a) ES 827928 is required.

{b} 9 units from a list of specified courses.

Far full details, consult the cataiog section for the Energy
Program.

THE ENGINEER DEGREE

The degree of engineer in electricai engineering is offered
in recognition of the need of systems and component
designers for advanced training beyond the master's
degree. This degree program involves additionat graduate
courses and a substantial design project.

A guidance committee, usually drawn from the full-time
faculty of the department, advises the student and grants
final approval when the departmental requirements have
been satisfied. The guidance committee usually consists of
three members; the chairman and at least one cther
member should be from the Department of Electrical
Engineering and Computer Science. Participation is en-
couraged by a committee member or members from the
adiunct faculty or from other departments. The committee
is appointed after the student is admitted to the program.

The complete program for each student is detaiied
following consultation between the student and the
guidance committee. The minimum requirements of the
program are 72 units past the bachelor's degree appor-
tioned as foilows:

1 A master’s degree in electrical engineering,

for which the student receives 36 units



2. An engineer project which demonstrates
mature design, engineering economics,
trade-offs, etc., for which the student

receives B-12 units
3. Approved electives 30-24 units
72 units

The engineer project may be suggested by either the
student or the guidance commitiee and is cfficially
approved on the student's submission of an acceptable
written proposal which details the problem, background
and approach, gives the budget for estimated project
expenses and siates the desired number of units {6, 9 or
12} to be earned. Upon completion of the engineer project,
the student will submit bound copies of the project report
and will defend the work at an oral examination. More
detailed information regarding the project and defense may
be found in the Graduate Student Manual.

In certain exceptional cases involving students with well-
documented records of original significant analysis and
design achievements, the guidance committee may waive
the requirements that the analysis and design work be
petformed in residence. However, bound reports and an
oral defense will still be required. In such cases, six units of
project will be credited toward the degree.

The student shall choose elective courses with the advice
and consent of the quidance committee to achieve a
concentrated and well-integrated background in the cho-
sen area. Courses outside the electrical engineering area
are generally acceptable provided they buiid toward the
student’s goal. Typicail areas of concentration are power,
safety and reliability, electronics, systems and controls,
communications, computers and electro-optics.

THE DOCTOR’S DEGREE

General — Graduate students who have exhibited a high
degree of scholastic proficiency and have given evidence of
ability for conducting independent research may consider
extending their goals towards the doctorate. The degree of
Ph.D. is awarded to a siudent who completes the program
of studies and research described below, and prepares and
defends a disseriation representing an original and
significant contribution worthy of publication in a recog-
nized scientific or engineering journal. For a more complete
description of the topics summarized here, please refer to
the latest EE/CS Graduate Student Manual.

Admission to Programs — Entrance into the doctoral
program of study and research is contingent on the
candidate’s passing the deparimental qualifying examina-
tion and forming a guidance committee (both described
below}. A student entering with a bachelor's degree will
normally take the qualifying examinations after one year of
study. Entering students holding master’s degrees may
take these examinations as soon as they are prepared, but
are expected to submit to examinations within the calendar
year.

Students entering the doctoral program at the baccalaure-
ate level must meet the entrance requirement listed above
for the master's program. Students entering at the master's
level for the Ph.D. program in electrical engineering are
normaity expected to have a master's degree in electrical
engineering.
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Qualifying Examinations — The Ph.D. qualifying examina-
tions are offered once each year. These examinations are
divided into three sections: {a) a basic section—a written
examination requiring broad knowledge and problem-
solving ability at the undergraduate level; {b) an advanced
section—a written examination requiring preparation at the
first-year graduate level in several subject areas related to
the student’s principal area of interest; {C) a concentration
section—an oral examination concentrating mainly on the
student's declared area of interest. Principal areas of
concentration are: communications; signal processing;
automatic control; electronics; electromagnetics; electro-
optics; and power. The basic section must be completed
first and is generally offered in June. Students interested in
the related areas of electrophysics and system engineering
should refer to the corresponding Ph.D. programs de-
scribed under those titles.

Details regarding allowed subject areas, recommended
background courses, sample examination questions and
the precise format for the coming year are available in the
latest Graduate Student Manual.

Guidance Committee — Upon passing the qualifying
examination, the graduate 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 miner
cutside of electrical engineering, electrophysics, or system
engineering, and a guidance committee of three or four
faculty members, with the thesis adviser usually acting as
chairmen. At least one other guidance commitiee member
must be in the students' area of major research interest;
this member may be from outside of the Polytechnic. The
Minor adviser may, but need not, be a member of the
guidance committee. The student must submit the names
of these guidance commitiee members to the EE Graduate
Committee for approval.

The thesis adviser approves the program of study in the
student’s major, and the minor adivser 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
Research and Graduate Affairs, with copies {o the EE
Graduate Office.

The guidance committee conducts the area examination
and thesis defense, and approves the final thesis.

Course Requirements — Polytechnic requires that each
candidate for the doctorate compiete a minimum of 90 units
of academic work beyond the bacheior’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 from “independent study” units such as reading,
project, or thesis) as part of the general requirement of 90
units. Ph.D. students are required to take a mimum 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 pregram
of study is developed by the student in consuitation with
the thesis adviser. The major program should constitute a
coherent study in depth of the most advanced knowledge
in the student’s area of concentration. Attendance at
graduate seminars is expected when they are cffered in the
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student’s principal area of interest (see course description
EL 891}

Area Examination—The area examination consists of a
preseniation or review of the general background in the
problem area of the student’s dissertation. The purpose of
the examination is o demonstrate that the student
understands the fundamental prior research in the field of
the thesis work. The examination shouid be taken early in
the Ph.D. 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 inferested faculty and
students. The guidance committee evaluates the student’s
performance and determines whether the depth of knowl-
edge and understanding necessary to carry out research in
the chosen area has been demonstrated.

Pcstponement of the area examination beyond registration
for 12 units of thesis requires the approval of the EE
Graduate Commitiee.

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 commitiee but is open to all
members of the faculty and to such other persons as may
be invited. Copies of the dissertation wiil be made available
fo prospective examiners a reasonable time in advance.
The guidance committee chairman will notify the Office of
Research and Graduate Studies of the candidate’s readi-
ness so that the examination date may be scheduled. The
student is advised to consult the Qffice of Research and
Graduate Studies regarding submission cf the fina
manuscript, reproduction and binding.

UNDERGRADUATE COURSES

Students are advised to consult the deparimental Under-
%raduate Advising Publications and the Schedule of
lasses for changes of courses, course content and
prerequisites in effect after the publication of this catalog.
See page 51 (" A Brief Guide to Course Descriptions™).

General prerequisites: students may not reqister for any
junior- or seniot-level courses untif all freshman require-

ments are compieted. Knowledge of computer program-
ming at the level of C5 112 is assumed in aii EE courses.

BASIC COURSES

EE 101 Electric Circuits | 303
Passive and active circuit elements. Node and loop analysis, source
transformations, linearity and superposition, voltage and current
division. Thevenin's and Norton's theorems. Source-free and forced
responses of RL, RC and RLC circuiis.. Prerequisites: MA 101 {or
1003, MA102 (or 110}, PH104 {or 101),and CS 112 (all with grade C-or
better): Co/Prerequisites: MA 104 and PH 105 {or 102); preferably EE
193. .

EE 102 Electric Circuits II 3:0:3
Continuation of EE 101, Sinusoidal steady-state response. Phasors,
Theorems, including maximum power, root-mean-square values and
average power. Complex frequency. Resonance. Fourier series.
Mutual inductance. Three-phase systems. Prerequisites: EE 101
{grade C- or better), PH 105 (or 102)(grade C- or better}, MA 104; Co/
prerequisite; preferably PH106 {or 183), EE 194.
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EE 103 Signals & Transforms 4:0:4
Analog and digital systems. Integro-differential equations and recur-
sion equations. Solutions by taPlace and z-Transforms. Transfer
functions and synihesis. Discrete and continuous convolution. Fre-
quency respense, Fourier series. Prereguisites: EE 102 {grade C- or
better), and MA 104, and preferably MA 103.

CONTROL AND INSTRUMENTATION

EE 104 Feedback System Principles 3:0:3
Introduction to feedback sysiems: reduced sensitivity, disturbance
mput attenuation and stabilization. Analog and digital control sys-
tems. Position serve analysis and design. Performance specifica-
tions, signal flow graphs, root loci. Routh and Nyquist stability tests.
Prerequisite: EE 103; either ME 119 (or AM 115, AM 117, or AM 119} or
grade of B or better in PH 104 {or 101).

EE 107 Control System Design 3:0:3
Topics on the design of linear feedback control systems, selected
from the following: lag-lead compensators; pole-placement control-
ters; state-variable feedback and observers; linear quadratic optimal
control; stochastic systems; sampled-data and computer-controlied
systems; and phase-plane and describing-function techniques for
ncn-linear systems. {See departmental builetin board for detailed
descriptions of each offering and of any additional prereguisites).
Prerequisite: EE 104.

ELECTRONIC CIRCUIT ANALYSIS AND
DESIGN

EE 109 Solid State Devices and Circuits | 4:0:4
Semiconductor fundamentals. Physics of junction diodes. Dicde
circuits and applications: rectifiers, voliage regulators, clipper cir-
cuits. Physics and device models for Bipolar Junction Transistors
{BJT) and Field Effect Transistor (JFET and MOSFET), including
Ebers-Moll equations, large-signal analysis, operating modes, and
switching times. Single-stage midband amplifier analysis: Q-point
selection, stabilization, small-signal models and circuit analysis.
Fabrication of integrated circuits. Prerequisites: EE 102 and PH 105
{or PH 102), both with grade C- or better; PH 234 (or 230). Core-
quisites: EE 165 {or 162); preferably EE 155. (Alternate prereguisite:
EE 101, grade A- or better; PH 104 {or 101}, grade B or better; PH 105
{or 102), grade B or better; and PH 234 {or 230), grade B or better.
Corequisite: EE 102.) First offered Falt 19588,

EE 110 Solid State Devices and Circuits Il 303
Small-signal analysis and design of transistor amplifiers at iow,
midband, and high frequencies. Computer-aided analysis and de-
sign. Operational amplifier building blocks: differential amplifiers,
current sources, level shifters, output stages. Op-Amp examples.
Applications of feedback to electronic curicuits. Prerequisites: EE
109; EE 165 (or 161). Co/Prerequisites: preferrably EE 185, EE 103
{Bode Plots). EE 111 is not an acceptable prerequisite. First offered
Spring 1989

EE 111 Solid-State Devices and Circuits | 303
Introduction to semiconducter physics, diode and bipolar transistor
devices and models. Large- and smail-signal operation of transis-
tors. Inverters, emitter followers, differential amplifiers. Transient
response of fransistors and transistor capacitor circuits. Prerequi-
sites: PH 230 and EE 102 {grade C- or better). Last offered Spring
1968.

EE 112 Solid-State Devices and Circuits 1l 303
Junction and MOSFET transistor physics and models, Single-device
circuits and MOSFET inverter pairs. Low- and high-frequency re-
sponse of single-stage amplifiers. Transient respense, integrated
circuit operational amplifier design, analysis and applications. Bipo-
lar and MOSFET logic families. Prerequisite: EE 111. Co/Prerequi-
site: EE 103. Last offered Fail 1988,



EE 113 Solid-State Devices and Circuits [l 3:0:3
Transient response of piecewise linear single energy siorage ele-
ment networks, diode wave-shaping networks, analysis and design
of digital logic integrated circuits, voltage sweep circuits, and mul-
tivibrators. Prerequisite: EE 110 {or 112). Corequisite: recommended
EE 196 {or 197}, or CS 296 (or 298).

EE 115 Advanced Electronics 3:0:3
Special topics in elecironic circuits and instrumentation, second-
order modeling. Advanced transistor and integrated circuit design,
active ang passive memories. Application of bistate devices. Non-
linear devices including topics such as digital circuiis, biocking
oscillators, ferro-eleciric and ferro-magnetic circuits. Prerequisite:
EE i13.

EE 116 Communication Electronics 3:0:3
Design and analysis of smali-signal and large-signal tuned amplifi-
ers, sine-wave oscillators, mixers, AM modulators and demodu-
lators, FM modulators and demodulators. Prerequisite: EE 110 {or
112). Co/Prerequisite: recommended EE 113.

EE 119 Semiconductor Technology* 3:0:3
Principal techniques invoived in processing and fabrication of semi-
conductor devices and integrated circuits including material prepa-
ration, junction forming. circuit integration and packaging. Prerequi-
site: EE 109 {or 111}, or MT 410.

Also listed under MT 375.

EL 545-546 Microwave [ntegrated and
Semiconductor Circuits I,1I*
See graduate course listings.

COMMUNICATIONS AND
INFORMATION TRANSMISSION

EE 140 Principles of Communication Systems 3:0:3
Principles and techniques for modern communications systems.
Analog and digital signals, sampling, quantization, signal represen-
tation. Analeg and digitat modulation, puise code modulation, fime
and freguency multiplexing. Noise in communication systems. Pre-
requisites: EE 103 and MA 223.

EE 141 Signal Processing 3:0:3
Least squares and minimum variance estimates. Spectra for dis-
crete-time random processes. Filtering, detection. Practical algo-
rithms for signal processing, Fast Fourier Transforms. Projects in-
volving applications of signal processing. Prerequisites: C5 112, MA
223 and EE 140.

ELECTROMAGNETIC FIELDS

EE 161 Transmission Lines and Waves 4:0:4
Transmission lines, acoustic and eleciromagnetic plane waves. Re-
flection and transmission at discontinuities, power and energy rela-
tions. Standing waves, impedance, reflection, transmigsion coeffi-
cienis. Lossy {ransmission lines. Dispersion, group velocity
Vectors, Maxwell's equations in free space in integral form. Prerequi-
sites: EE 102 {grade C- or better}, PH 103, MA 103 and MA 104, Last
offered Fall 1988.

EE 162 Electromagnetic Fields 4:0:4
Vector calculus. Gauss and Stokes' theorems. Maxwell’s equations
in differential form in free space. Fields in presence of conguctors,
dielectrics and magnetic materials. Plane waves in dielectrics and
conductors. Eleciostatics, magnetostatics. Poynting's theorem
Waveguides. Radiation and antennas, tar fields, arrays. Prerequi-
site: EE 161. Last offered Falt 1988

ELECTRICAL ENGINEERING

EE 165 Electromagnetic Fields and Waves | 3:0:3
Electrostatic fields in vacuum. Gauss's law, patental, and capaci-
tance Magnetostatic fields in vacuum, Ampere's law. and induc-
tance Faraday's law and Maxwell's equations. Plane waves, trang-
mission lines, and the propagation and reflection of waves.
Prerequisites: EE 102 and PH 105 (or 102}, each with grade C- or
better; PH 106 {or 103), MA 103; MA 104 First offered Falif 1988.

EE 166 Electromagnetic Fields and Waves Hl 3:0:3
Conductors, dielectrics, magnetic materials and boundary condi-
tions. Plane waves in dielectrics. Transmussion-line impedance
transformation, standing waves, and the Smith chart. Rectanguiar
conducting wave guides. Radiation from dipoles and arrays. Prereq-
visite EE 185 EE 161 is not an acceptable prerequisite. First offered
Spring 1988.

EL 571-5721 Engineering Electromagnetics [, 1I
See graduate course listings.

EL 573t Introduction to Microwave Engineering*
See graduate course listings.

ELECTRONIC MATEHIALS SCIENCE

EE 167 Quantum and Solid State Electronics 3:0:3
Review of experimental necessity forintreduction of guantum states
and wave-particle dualism. Elements of wave mechanics and quan-
tum statistics. Application to electranic struciure of atoms, pericdic
table, properties of electrons in metals. semiconductors, insulaiors.
Laser systems. Prerequisites; PH 234 {or 230) and EE 166 {or 162)

EE 188 Semiconductor Laboratory 1:3:2
Special section of course listed under Senior Electrical Engineering
Laboratory Il Fabrication of PMOS transistors starting with a blank
silicon wafer: mask generation, lithography, oxidation, diffusion,
metallization, and encapsulation. Test and analysis of completed
packages. Availlable on Long Island Campus. Lab fee required.
Prerequisite: EE 119. Last offered Spring 1989. See EE 206.

EL 551-5521 Electro-Qptics 1, [}
See graduate course listings.

EL 5571 Introduction to Electric and Magnetic
Properties of Solids
See graduate course listings.

ELECTRIC POWER

EE 180 Electrical Machinery | 3:0:3
Description, theory and analysis of steady-state performance for the
four types of electrical machine’ transformer, induction matar, syn-
chronous machine and DC machine. Eguivalent circuits and vector
diagrams derived and used as the primary tools {or analysis. Prereq-
uisite: EE 185 {or 161), preferably EE 162; after Spring 1289, 166 (or
182},

EE 181 Electrical Machinery Il 3:0:3
Two aliernative unifying viewpoints of electrical machines are
presented. One 1= based on physical considerations and leads to
design guidelines. The second is based on Kron's theory and pro-
vides means for system analysis. Prerequisite: EE 180.

EE 183 Electric Power Systems 3:0:3
Principles of operating electric power systems. Transmission lines:
inductance and capacitance parameters and current-voltage reia-
tions. Power system representation. Introduction to network calcula-
tions, symmetrical phase components, dynamic stability and eco-
nomic dispatch, Prerequisite” EE 186 {or 161).

EE 199 Electrical Machinery Laboratory -

Special section of course lisied under Senior Elecfrical Engineering
Laboratory ll. Experiments on transformers, DC and AC motors, and
AC generators. Available on Brooklyn Campus. Lab fee required.
Prerequisite: EE 180, EE 195. Last offered Spring 1989. See EE 204.
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ELECTRICAL ENGINEERING

EL 5641 Electromechanical Power Conversion®*
See graduate course listings.

EL 568-5691 Electric Drives [, II*
See graduate course listings.

EL 5811 Introduction to Plasma Engineering*
See graduate course iistings.

ELECTRICAL ENGINEERING
LABORATORY

Students enrolled in electrical engineering laboratory
courses are charged a laboratory fee which includes the
cost of a laboratory kit consisting of electronic parts and
components. Transfer students who enroll in junior and
senior leve! laboratory courses may be required to purchase
components of preceding courses for which they have
transfer credits.

EE 193 Sophomore Electrical Engineering

Laboratory ¢ Vari¥a:1
Infroduction o electrical measurements. Lab fee required. Co/Pre-
requisite: EE 101, PH 105/115 {or 102}

EE 194 Sophomore Electrical Engineering

Laboratory Il Va1Vt
Electrical circuits laboratory. Lab fee required. Prerequisites: EE 101
and EE 193, PH 105/115 {or 102). Co/Prerequisite: EE 102, preferably
PH 108/1186 {or 103).

EE 195 Junior Electrical Engineering

Laboratory | 1:3:2
Circuits and electronics laboratory, Lab fee requried. Prerequisites:
EE 194, EE 102; Co/Preraquisite: EE 108 {or 111}.

EE 196 Junior Electrical Engineering

Laboratory Il 1:3:2
Experiments selected from various areas of electrical engineering.
Lab fee required. Prerequisite: EE 195 and Co/Prerequisites: EE 165
{or 162)EE 104 and EE 110 {or 112). Last offered Summer 1989,

EE 196 Senior Electrical Engineering

Laboratory | 1:3:2
Experiments in elecironics, control, and electromagnetic waves.
Lab fee required. Prerequisite: EE 195, EE 110 {or 112}, EE 166 {(or
162}; Co/Prerequisite EE 104, First offered Failf 1983

EE 197 Senior Electrical Engineering

Laboratory | 1:3:2
Experniments selected from vartous areas of electrical engmeerng.
Lab fee required. Prerequisites: EE 196, EE 112 {or 110}, and EE 161
{or 185}, Co/Prerequisite: EE 113, Last offered Spring 1990.

EE 199 Senior Electrical Engineering

Laboratory Ii 1:3:2
Experiments selected from various areas of electrical engineering.
Special sections in electrical machinery, semiconductor technology,
etc., may be offered. Lab fee required. Prerequisite: EE 113 and Co/
Prerequisite: C5 237 {or 337). {Alternative prerequisites are speci-
fied for special sections.) Last offered Summer 1989, See below.

EE 202 Senior Electronics Laboratory/Project 1:6:3
Experiments and projects in electronics. Emphasis on professionatl
written and oral project reports. May satisty EE Lab/Project or
Eleciive requirement. Lab {fee required. Not open to students who
have taken EE 199 (Electronics). Prerequisites: HU 110 (Minimum
grade C-3, EE 113; EE 395 {beginning Fall 1891}; all junior courses;
one laboratory and at least 9 technicai credits of the senior year. First
offered Spring 1990,
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EE 204 Senior Machinery Laboratory/Project 1:6:3
Experiments and projects in electric machinery. Emphasis on writ-
ten and ora! project reports. May satisfy EE Lab/Project or Elective
requirement. Brooklyn only. Lab fee required. Not open to students
who have taken EE 189 {Machinery). Prerequisites: HU 110 {rmini-
mum grade C-); EE 180; EE 395 {beginning Fali 1991); all junior
courses; one laboratory and at least 9 technical credits of the senior
year. First offered Spring 1990.

EE 206 Senior Semiconductor Laboratory/Project 1:6:3
Experiments and projects on the fabrication of PMOS transistors,
starting with a blank silicon wafer: mask generation, lithagraphy,
oxidatian, diffusicn, metalization, and encapsulation. Test and anal-
ysis of completed packages. Emphasis on written and oral project
reports. May satisfy EE Lab/Project or Elective requirement. Long
Island Campus only. Lab fee required. Not open to students who
have taken EE 198 (Semiconductors). Prerequisites. HU 110 {mini-
mum grade C-); EE 119; EE 395 {beginning Fail 1991); all junior
courses; one laboratory and at least 9 technical credits of the senior
year. First offered Spring 1990,

EE 208 Senior Special Topics Laboratory/Project 1:6:3
Experiments and projects refated to current research laboratories.
Emphasis on written and oral project reports. Lab fee required.
Prerequisites: HU 110 {minimum grade C-}; EE 335 {beginning Fall
1981); all junior courses; one laboratory and at least 9 technical
credits of the senior year. Depending on the project topic, other pre/
cofequisites may be required by instructor. Offered as needed.

EE 210 Summer Honors Laboratory/Project 1:6:3
An individual or small-group intensive 9-week research-oriented
project offered in the summer following the junior year, under the
supervision of a staff member. Emphasis on written and oral project
reports. No lab fee. May be used as a senior technical elective or in
place of Senior Laboratory/Project. Prerequisites: HU 110 {minimum
grade C-}; completion of junior year; technical GPA 3.3 or greater;
competitive selection by Sieering Committee and Staff Sponsor.
First offered Summer 1983,

INTERDEPARTMENTAL COURSES

EE 370 Principles of Electrical Engineering 3:0:3
Electrical signals and circuit elements. Network analysis. Transient
ang sinuscidal steady-state analysis of first and second order cir-
cuits. Diode and transistor circuits. Digital and logic circuits. {Cannot
be used to satisfy any electrical engineering degree requirements.)
Prerequisite: MA 102 {or 110}, PH 105 {or 102); Co/Prerequisite: MA
104.

EE 374 Instrumentation Laboratory 0:3:1
Experiments designed to supplement EE 370. {Cannot be used to
satisfy any electrical engineering degree requirements.} Lab fee
required. Prerequisite: PH 115; Co/Prerequisite: EE 370.

EE 377 Introduction To Electronics 2V2:12:3
Circuit principles; Kirchhoff's laws; single-energy circuiis. The PN
junction; diedes, junction transistors, field-effect transistors. Survey
of integrated circuit technology. TTL concepis. Logic gates, flip-
flops, memories, and applications. Linear amplifiers, operational
amplifiers and applications. Introduction io electronic laboratory
instruments and measuremenis. {Cannot be used to satisfy any
electrical engineering degree requirements ) Lab fee required. Pre-
requisites: MA 102 (or 110) and PH 105/1 15, Co/Prerequisite: prefer-
ably MA 104,

PROJECTS AND SPECIAL LISTINGS

EE 391-394 Special Studies in Electrical

Engineering* credit to be arranged
Advanced course in electrical engineering given to selected siu-
dents. Course is vehicle for presenting novel material, irying new
educational methods, taking advantage of special compeiences of
visiting staff. Prerequisite: permission of efectrical engineenng
adviser.



EE 395 Introduction to Project Vo121
Group lectures and individual discussions to prepare students for
professional achievement in their senior projects. This is the first
phase of a project (or projects} which requires the design, construc-
tion, testing, and documentation of a piece of equipment or software
package. Choosing a topic, selecting an advisor, consulting the
kbrary and references, probing for information and advice, estimat-
ing ime and cost, ordenng parts, selecting a worksite. Evaluation of
progress with advisor Departmental guidelines for the professional
written report and final oral presentation before an audience, using
audio-visual aids. Working in a group: leadership and sharing; re-
sponsibility and irresponsibility. No lab fee. Required of all Seniors
beginning Falt 1991. Required of all students planning to take EE
3949. Prerequsite: HU 110 {minimum grade C-); completion of all
technical and lab courses of the junior year. Corequisites: First-term
senior laboratory {Senior EE 196; EE 197, CS 297, or CS 299);
preferably one or more electives in the area of expected
specialization.

EE 396 EE Laboratory Prajectll 1:3:2
Second phase of project design: construction, testing. and docu-
mentation of a piece of hardware or of a software package. Written
finat report must be filed in the department office for a passing
gé%%e. Lab fee required. Prerequisite: EE 395, Last offered Summer
1990,

EE 337 Bachelor’s Thesis in

Electrical Engineering 3 cradits
Individual solution of electrical engineering problem involving ade-
quate statementis of problem, cheoice of methods of attack, proper
solution of problem. Presentation of resulis in formal bound report.
Lab fee required. Prerequisite: senior status and approval of head of
EE undergraduate program.

EE 398 Project in Electrical

Engineering credit to be arranged
Selution of elecirical engineering problem or detailed study of ad-
vanced area of electncal engineering under supervision of adviser
Written report must be filed in the deparimenial cffice for a passing
grade. Lab fee required. Prerequisite: senior status and approval of
head of EE undergraduate program.

EE 399 Senior EE Laboratory Project 1] 1:6:3
Second phase of project design: construction. testing. and docu-
mentation of hardware or a computer software package, supervised
by the faculty or staif adviscr selected in EE 335 {required prerequi-
site). Emphasis on depth of analysis, quality of system performance;,

. comparison with possible alternative methods: and cansideration of
such other engineening features as cost, safety, ulility, and need for
further development. Written final report, conforming to professional
standards specified by the Department, must be filed in the depart-
ment office for passing grade. Oral presentation and discussion
before group of studenis and staff required Lab fee required.
Prerequisites: EE 385 (afier Fall 1891); HU 310 (minimum grade C-),
two junior and one senior laboratories; all iechnical courses of the
junior year; and at least § technical credits of the senior year; usually
a 2.5 GPA on related technical courses of the junior and senior year.
Depending on the project topic, the Project Advisor or the EE
Agdvisor may require addibional prerequisites or corequisites, and
accepiable technical grade-point average or grades in courses
related to the project.

GRADUATE COURSES

Graduate courses in electrical engineernng are offered on
each campus on a reqgular basis, annually or iy two-year or
three-year cycles. Consult the Graduate Student Manual for
these scheduling cycles as weill as for information about
day offerings and about the summer program. The
electrical engineering graduate mailing. sent out to continu-
ing students prior to each registration, contains the latest
information on selected topics course offerings, curriculum
and course revisions, See page 51 (A Brief Guide to
Course Descriptions’).

ELECTRICAL ENGINEERING

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 levei
7.8 — advanced courses
9 — miscelianeous courses

Courses in selected topics bearing the same numbers may
be repeated for credit provided the topics are different,
subject to adviser's approval,

LINEAR SYSTEMS AND NETWORKS

EL 610 Linear Systems 212:0:3
Basic system concepts. Equations describing continuous and dis-
crete-time linear systems. Response representation and calculation
by digital and analog computer. Time domain analysis, state vari-
ables, transition matrix, impulse response. Transform methods.
Time-variable systems. Prerequisite: Graduate status and EE 103.

EL 611 Signals, Systems and Transforms 212:0:3
Continuous and discrete linear systems, system funchion. Fourier
transforms, periodic functions, Z-transforms, discrete Fourier series,
fast Fourier transforms. Analog and digital filiers, finite order system
functions. Digital processing of analog signals, Sampling theorems.
Prerequisite: Graduate status and EE 103.

EL 613 Applied Matrix Theory 21/:0:3
In-depth infrogduction to theory and application of linear operators
and mairices n finite-dimensional vector space. invariant sub-
spaces, elementary divisors, canonic forms and minimax theorems
for eigenvalues of hermitian pencils. Prerequisites: Graduate status
and MA 103, MA 104, -

Also listed under MA 837

EL 615 Network Theory of Lumped and

Distributed Structures* 212:0:3
Network principles derived from physical constrainis are empha-
sized. Immittance and scattering formalisms, general energy and
reciprocity theorems, properties of distributed parameter and
nonrecipracal networks, broadband theory and the synthesis of
transmission line broadband quarter-wave transformers. Prerequi-
site: Graduate status, and EE 101 and EE 102.

EL 617 System Reliability* 21/2:0:3
Structural reliability, redundancy, bounds on rehability of complex
systems. Repairable systems: Markov models, maintainability ang
availability. Optimization of spare parts inventories, inspection inter-
vals and replacement times. Failure models: accumulated shocks
and stress-strength-time. Marginal failures, dependent failures. Pre-
requisite: EL 531 or MA 581 or equivalent.

Also listed under IE 685

EL 618 Component Reliabitity* 2v2:0:3
Failure models for industrial components: exponential, Weibuli,
iognormal, gamma, Gumbei and other distributions. Failures and
hazard rates, graphical probability plots and maximum-likelihood
parameter estimation and testing. Sanpling plans based on life
tests and accelerated lite tests. Serial and parallel analysis on
companent reliability. Prerequisite: EL 531 or MA 561 or equivalent.
Aisa listed under IE 686

EL 711 Advanced Signals and Systems* 21/2:0:3
Approximation methods in digital simulation of analog signals. Sam-
pling theorems. Maximum system response under contraints. Ana-
lytic properties of LaPlace transforms, comglex inversion factoriza-
tion, windows, exirapolation, maximum entropy. Two-dimensional
and Hankel transforms. Difiraction. Fourier optics. Ambiguity func-
tions and pulse compression. Spectral estimation, Prereguisite: EL
611.
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ELECTRICAL ENGINEERING

EL 713 Digital Signal Processing | 212:0:3
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 non-recursive
filters. Effects of finite precision arthmetic and round-off errors,
Hardware realizations of digital filters. Introduction {c spectrai analy-
sis, Prerequisites: EL 611.

EL 714 Digital Signal Processing Il 2/2:0:3
Two-dimensional signals and systems: Fourier representations and
muiti-dimensional sampling. 2-d discrete Fourier transform and con-
voiution. Difference equations, Z-transforms and multi-dimensionat
stability. Design and implementation of non-recursive and recursive
digitai filters. Multiparameter statistical estimaticn theory: the princi-
ple of maximum likelihocd. Signal parameter estimation in additive
noise and performance degradation due to parameter uncertainty.
The Kalman filter: Steady state theory and frequency domain anafy-
sis. Kalman filiers for smoothing, correlated signal in neise and
colered noise. Prerequisites: EL £31 and EL 713.

EL 911-919 Selected Topics in Systems

and Networks each 2V2:0:3
Selected topics of cutrent interest 1n systems and networks. (See
departmental mailing for detailed description of each particular
offering.) Prerequisite: specified when offered.

CONTROL SYSTEMS

EL 621 Feedback Controi!l 2%2:0:3
Analysis and synthesis of single-input-output, continuous-time con-
trol systems. Stability. Specifications for closed-loop system per-
formance. Classical and modern compensation methods. Intreduc-
tion to opbmization: integral-square-error  compensation.
Prerequisites: Graduate status and EE 104,

EL 622 Feedback Controlll 212:0:3
Analysis of sampled-data and discrete-time systems by Z2-transform
and state variable methods. Specifications for closed-loop system
perfermance. Introduction to neniinear systems and stability. Non-
linearities, linearization, hmit cycles and describing function. Stabsi-
ty theory and Lyapunov functions. Prerequisites: EL 810 and EL £21.

EL 720 System Theory and Feedback* 2Y2:0:3
Design of muitivanable feedback systems in the compiex s-plane.
Siability of interconnected systems from component transfer matri-
ces. The class of stabilizating controllers. Optimal and suboptimal
design considerations for two-degree-of-freedom systems. Prereq-
uisites: EL 610 and EL 813

EL 723 System Optimization Methods 2Y2:0:3
Formulation of system optimization problems. Elemenis of function-
al analysis applied to system optimization. Local and globat system
optimization with and without constraints. Vanational methods,
calculus of variations, and linear, nonlinear and dynamic program-
ming. lterative methods. Examples and applications. Prerequisite
EL 610 or EL 613.

EL 821 Analysis of Stochastic Systems* 2%2:0:3
Stochastic difference and differential equations. Wiener process
and Markov systems. Kolmogorov's egquations for Markov systems.
Stability of stochastic systems: stochastic Laypunov functions, mo-
ment equations. Prerequisite: EL 531.

EL 823 Optimal Control Theory* 21/2:0:3
Optimal controf problem for deterministic systems with various
constraints. Solulion for both continuous and discrate-time systems
using the maximum principle and dynamic programming. Hamilton-
Jacobi theory as applied to the synthesis problem Prerequisite: EL
723.

Also listed under MA 844

132

EL 921-929 Selected Topics in Control

Engineering each 212:0:3
Topics of current interest to feedback and control system engineers.
{See department mailing for detailed description of each particular
offering.} Prerequisite: specified when offered.

INFORMATION SCIENCE

EL 531 Probability 2V2:0:3
Events, probability, repeated irials. Random variables, distributions,
moments, characteristic functicns. Functions of random variables.
Sequences of random variables. Limit theorems. Engineering apphi-
cations of statistics. Prerequisite: Graduate status and MA 223.

EL 535 Elements of Communications Networks 2AY2:0:3
An introductory course in felecommunications networks. Review of
calculus, and probabiiity theory in the context of telecommunica-
tions. Modulation of sinuscida waves. Amplification and regenera-
tion. Characterization of telecommunications traffic in terms of spec-
trum, capacity, response, and duly cycle. Voice communications
systems, Switches, PBXs, and transmission options, Circuit switch-
ing, Facsimile, image, and video communications. ISDN and other
integrated services approaches. Prerequisite: Graduate status. This
course cannot be applied towards degrees offered by EE/CS.

EL 631 Engineering Applications of

Stochastic Processes 2v2:0:3
Correlation, power specirum, coherence, with applications in linear
systems. Nonstationary signals, normal processes, mean square
estimation, spectral analysis. Topics in Markov processes. Prerequi-
site: EL 531,

EL 6§32 Principles of Analog Communications 212:0:3
Performance analysis of Al and FM systems, FM bandwidth, Hilbert
transform andit's applications, noise models. Threshold effect in Fi
receivers and the application of phase locked loops to threshoid
extension. Sampling thecrem, pulse moduiation, A/D conversion,
pulse code madulation {PCM) and delta modulation, pulse design.
Prerequisite: EE 140 or equivalent and MA 223 or equivalent.

EL 633 Detection and Estimation Theory 2v2:0:3
Detection of signals in noise, matched filters, M-ary digitat communi-
cations. Signal detection and feature extraction in noisy environ-
ment based on likelihood ratio tests. Game-thecretic formulation of
classification problems. Bayesian and point estimators: Near-opti-
mum detectors. Combined estimation and detection. Wiener theory
and Kalman-Bucy filters. Co/Prerequisite: EL 831,

EL 635 Principies of Communication

Networks 212:0:3
An introductory course in data communications and computer com-
munication networks. Many examples of networks, modeling. Basic
principles of the design and performance analysis of networks. Data
communication hardware: terminais, modems, multiplexers, con-
centrators, communications media. Nodal processor and host
processor architecture. Software considerations and design. Proto-
cols. Line control, polling and random access methods. Sateliite and
local area networks. Prerequisite: graduate status.

EL 733 Digital and Data Communications 2v2:0:3
Detection of signals in noise. Signaling through bandlimited chan-
nels: intersymbol interference, equalizers. Principles of M-ary com-
munication: signal space methods, optimum detection. Bandwidth
efficiency of madulation schemes, combined coding and modula-
tion. Spread specirum systems: bandwidth expansion schemes,
perfarmance in jamming and multi-user environments. Frerequi-
sites: EE 140 and EL 531.



EL 735 Communication Networks | 22:0:3
Analysis ang modelling of centralized and distributed data commu-
nication networks. Modeling of user traffic, communications links
ang processors. Queueing analysis. Packet-switched networks.
Time delay analysis of neiworks. Capacity assignment. Concentra-
tion, multiplexing, poiling, and butfer analysis. Muitiple access {for
broadcast networks-satellites, ALOHA, ground radio, local area net-
works. New switching techniques. Integrated voice and data. Pre-
requisites: EL 531 and EL 635.

EL 736 Communication Networks li 2v2:0:3
Principles of network design, network design algerithms, central-
ized network design, static and dynamic routing algorithms, concen-
trator and switching node location, network reliability analysis, appli-
cation of minimum spanning tree and shortest path algorithms to
problems in network design, linear and integer programming tech-
niques, distributed network design, case studies. Prereguisites: EL
635 and CS 603.

EL 738 Aigebraic Codes* 212:0:3
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 codes.
Emphasizes codes used in computers. Prerequisite: graduate sta-
tus and a basic knowledge of probability ang linear aigebra.

EL739 Information Theory* 21/2:0:3
Concepis of entropy and mutual information as mathematical mea-
sures for discrete information sources and discrete communication
channels. Source encoding thegrems and source coding tech-
nigues. Extension to sources with memory, channel capacity and
noisy channel coding theory. Extensions to continusus waveforms.
Prerequisite: EL 531.

EL 833 Advanced Signal Processing* 2%2:0:3
Radon-Nikodym derivatives. Hajek-Feldman theorem for Gaussian
stochastic processes. Detection and parameter estimation of
stochastic and deterministic signals imbadded in colored and non-
stationary Gaussian noise. Nonparametric methods in detection and
estimation. Diversity reception systems. Prerequisite: EL 633.

EL 931-939 Setected Topics in Information

Science each 2%2:0:3
Selected topics of current interest in information science. (See
departmental mailing for detailed description of each particular
offering.} Prerequisite: specified when offered.

ELECTRONIC DEVICES, CIRCUITS
AND SYSTEMS

EL 540 Solid-State Devices and Circuits* 21/5:0:3
Electric Circuit Fundamentals. Semiconductor fundamentals. Phys-
ics of p-n junctions, bipolar transistors, and field effect devices.
Maodels and circuit applications of solid state devices. Frequency
response of transistor circuits. Analog and digital electronic circuits.
{Not accepted for the degree requirement in the Department of
Electrical Engineering and Computer Science). Prerequisite: MA
104.

EL 545t Microwave Integrated and Semiconductor

Circuits | 21/2:0:3
Electric and magnetic properties of materials which are used in
integrated and semiconductor circuits. Common guiding structures
such as microstrip with application to coupled transmission lines.
Passive microwave PN, PIN and Schottky dicdes. Active Gunn and
IMPATT dicdes. System sensitivity characterization (tangential sen-
sitivity and noise figure}. Prerequisites: EE 166 {or 162) and EE 110
{or 112}.

ELECTRICAL ENGINEERING

EL 546¢ Microwave Integrated and Semiconductor

Circuits II* 212:0:3
Non-reciprocal devices, Microwave bipolar and GaAs FET davices.
Transistor ampifier design and transformers. Various types of micro-
wave oscillators. Monolithic GaAs circuits. Enroliment limited. Pre-
requisite: EL 545 and approval of adviser.

EL 641 Advanced Electronic Circuitry 2%2:0:3
Basic semiconductor physics.” Small-signal, low-frequency models
forjunction transisiors, biasing of junction transistors. Physics, mod-
els and biasing for field-effect transistors and vacuum tubes. Gener-
al treatment of nonlinear controlled sources. High-frequency mod-
els. Single- and two-stage broadband small-signai amplifiers,
discrete and integrated circuits. Prerequisite: Graduate status and
EE 109 {or 111)and EE 110 {or 112).

EL 642 Advanced Electronic Circuitry i 2v2:0:3
Tuned circuits and impedance {ransformers, narrow-band linear
amplifiers. Tuned-circuit sine-wave oscillators, mixers, AM modula-
tars and demodulators, and FM modulators and demodulators.
Prerequisite: EL 641

EL 643 Advanced Electronic Circuitry 1lI 2%2:0:3
Junction and field-effect transistors as switches, Basic digital and
switching circuits. Integrated circuit togic schemes and “building
blocks™. Sweep circuits and synchronization. Prerequisite: EL 641

EL 645 Integrated Circuit {(VLS{} System Design 2va::3
Overview of digital electronic circuit functions on a single silicon
chip. Systematic approach to design from circuit function to basic
layout, subsystem layout, and mask layout using techniques based
on compufer-aided design. Computer testing of logic functions and
simulation of circuit functions. Prerequisites: Graduate status, CS
237 and EE 113

EL 846 Integrated Circuit {(VLSI} Fabrication

Techniques 212:0:3
Study of process technology used to preduce integrated circuits
with emphasis on silicon technology: bipolar, MOS, and VLSI
processes. Definition of process requirements in terms of the circuit
structure, i.e., concentration profiles and topographical layout as
defined by previously determined mask set. Analysis of the steps
from crystai growth through diffusion, ion implantation, oxidation,
photolithography, metallization, inter-connection, and packaging to
final tests. Study of impact and process on design rules. Prerequi-
sites: Graduate status and EE 112 {or 110},
Also listed under MT 708.

EL 647 Power Electronics 2v2:0:3
Principles of thyristor devices, dynamic characteristics of DC chop-
pers, dependence of turncif circuits on load characteristics. Phase
contral, full wave circuits with inductive load, commutation. Power
inverters, Prerequisite: Graduate status and EE 103, and EE 110 {or
112).

EL 941-942 Selected Topics in

Electronics each 2V2:0:3
Special topics of current interest to staff in the field of electronic
devices, circuits and systems. {See departmental mailing for de-
tailed description of each particular offering.) Prerequisite: specified
when offered.
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ELECTRO-OPTICS, QUANTUM -
ELECTRONICS AND MATERIALS SCIENCE

EL 551-552% Electro-Optics, [, Il each 2%2:0:3
Propagation of plane waves: polarization, reflection, refraction and
diffraction of light. Interference: spatial and temporal coherence, the
Michelson and Fabry-Perot interferometers and applications. Visible
and infrared light sources, black-bady radiation, radiation by atomn,
stimuiated emission of radiation, coherent light sources, Dielectric
materials, anisotropy and birefringence, electro-optic effects and
applications. Image formation: holography, spatial signals, spatial
Fourier transform, spatial filtering, optical informaticn processing,
optical communication, computer applications. EL 551 prerequisite:
EE 162 or 166 or equivalent. EL 552 prerequisite: EL 551,

EL 5571 Introduction to Electric and Magnetic

Properties of Solids 2v2:0:3
Crystal structures and dynamics, lattice vibrations, the phonon,
thermal conductivity of solids. Energy-band thecries, Brillouin
zones, conductors, semiconductors, insulators, semiconductor
junctions, junction devices, light-emitting dicdes, detectors for visi-
ble and infrared. Prerequisite: EE 167.

EL 651 Statistical Mechanics I 212:0:3
Equilibriurn distributions. Relationships te laws of thermodynamics.
Quantum effects. Maxwell-Boitzmann, Fermi-Dirac, Bose-Einstein
distributions. Applications te bulk properties of matter and to ther-
mal radiation. Kinetic theory. Nonequilibrium phenomena using
Boltzmann transport equation. Prerequisite: graduate status.

Also listed under PH 663

EL 652 Statistical Mechanics [I 2¥2:0:3
Micro-, Macro-, and grand-cancnical ensembles and principles of
classical statistical mechanics. Condensation phenomena. Treat-
ment of fluctuation and transport phenomena. Density matrix formal-
ism of quantum statistical mechanics. Many-body problems. Prereg-
uisite: EL 851 or PH 663.

Also listed under PH 664

EL 653-654 Quantum Electronics I, i each 2v2:0:3
Interaction of electromagnetic radiation with matter. Spontanecus
and induced emission and absorption of radiation. Gaseous and
solid-state maser devices. Theary of linear dielectrics. Phenomenco-
logical theory of nonlinear dielectrics. Quantum theory of nonlinear
susceptibility with application fo nonfinear conductivity. Raman nen-
linearities, nonlinear absorption and scattering processes, twao
quantum photoeleciric effect and guantum theory of damping.
Wave propagation in nonlinear media with application o parametric
generation, down conversion and oscillation, harmonic generation
and mixing. EL 653 prerequisites: Graduate status and £E 167 EL
854 prerequisiie: EL 653.

EL 655-656 Quantum Mechanics I, 1 each 212:0:3
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* 21/2:0:3
Preview of fiber optic communications, optical fibers, light sources,
detectors, modulation techniques. Transmitter, receiver and repeat-
er technology. System applications. Integrated optics. Prerequisite:
graduate status.

EL 950 Laboratory in Electronic Materials

and Electro-Optics* 0:5:3
Selected experiments in electrical properties of matenals. Physical
properties  of semiconductors, Hall effect measurements,
photoelectricity, superconductivity, magnetoresistance, masers
and lasers, harmonic generation, frequency mixing and medulation
in optics and guasi-optic region. Experiments of project type de-
signed to prepare students for independent research in above
areas. Lab fee required. Prerequisite: graduate status,
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EL 951-959 Selected Topies in Quantum
Electronics, Material Science and
Electro-Optics each 2V2:0:3
Topics of current interest deating with interaction of matter with
electromagnetic fields. {See department mailing for detailed
description of each partictiar offering.} Prerequisite: specified when
offered.

POWER ENGINEERING

EL 5641 Electromechanical Power Conversion®* 2¥2:0:3
totion of elementary charged particles in electromagnetic fields.
Transformation laws for the electromagnetic fleld intensities.
Magnetoplasma-dynamical equations. Power density relations and
the design of the armature conductors in terms of power densities.
Representation of fields in terms of fraveling waves; synchronous
and asynchronous interaction. Steady-state performance of syn-
chronous converters. MBD power generation. Prerequisite: EE 166
(or 162).

EL 5681 Electric Drives I: Characteristics

and Controls 2/2:0:3
Transient conditions in electric drives. Load torques, moements of
inertia, masses and forces transiated to a rotating shaft. Accelera-
tion and deceleration time. Consideration in selecting motor power
rating. Motor heating {cooting) under different kinds of duty. Load
diagram consruction. Speed control of electric drives. Four guadrant
operation of dc and ac drives with static converter supply. Worked
examples effectively illustrate the application of the mathematical
derivations. Prerequisite: EE 180,

EL 5691 Electric Drives li: Design* 212:0:3
Torque-speed envelopes, electrical and mechanical ports. Modekng
of the mator and speed control. Quiline of direct approach io the
design. Mechanical and thermal sfress limitations. Magnetic and
elecirical loading. Relations between flux and current densities.
Determination of losses. Scaling laws. Flux plotting techniques.
Procedures, computer programs and applications. Prerequisite: EL
568.

EL 661 Introduction to Power System Engineering* 2V:0:3
Power system engineenng analysis: three-phase cwcuit calcula-
tions, static stabikty imits, network representations ang loadflow
calculations. Reliability analysis: generation and transmission retia-
bgity. Generation costing and economic dispatch. Prerequisite: EE
183.

EL 662 Introduction to Power System Planning* 2Y2:0:3
Power system economics: revenue requirements, load duration and
reserve requirements. Load forecasting—econometric methods.
Optimal expansion planning and methodclogies: optimal generation
mix and optima! network expansion. Decision analysis techniques.
Prerequisite: EL 681.

EL 663 Electrical Transients in Power Systems* 21/2:0:3
Analysis of lumped-circuit, normal and abnormal transients in power
equipment and systems. Short-circuit fault analysis and transient
recovery of three-phase circuits. Analysis of traveling-wave surges
on transmission lines, windings and on integrated systems. Com-
puter madeling. Prerequisite: EE 183 :

EL 664 Relay Fault Protection* 292:0:3
Protective relay functions and classification. Electromechanical re-
lay types, operating principles and basic characteristics. Communi-
cation channels for relaying. Current and voltage transformers,
transducers. Protection of busses, transformers, generators, moiors
and other station equipment iy the zone protection method. Distri-
bution and transmission ine relaying systems. Relay setting calcula-
tions. Primary and backup protection, application and philosophy
with applied relay engineering examples. Prerequisite: EL B63.



EL 665 Power System Stability i* 2v2:0:3
introduction to the study of power system dynamics: mathematical
modeling of prime movers, power plants, synchronous machines,
field exciters, transmission lines, relay joads and stabilizers. Prereq-
uisite: EE 104 and EE 183.

ELG666 Power System Stability I 21/2:0:3
Study of electrical machine and system dynamics, sysiem gov-
erning and generation control prime-mover, energy supply, system
dynamics and control. Prerequisite: EL 665.

EL 647 Power Electronics
See course listings under electronic devices, circuits and systems.

EL 961-969 Selected Topics in Power 2v2:0:3
Topics of current interest in electric power engineering. {See depart-
mental mailing for detailed description of each particular offering.}
Prerequisite: to be specified when offered.

FIELDS AND WAVES

EL571-572%t Engineering Electromagnetics I, II*

each 2V2:0:3
Engineering applications of electromagnetics. A device-hardware
oriented course for graduate and advanced undergraduate stu-
dents. Topics include: hollow conducting waveguides, dielectric
guides; two-wire, coaxial and sirip transmission tines, finear anten-
nas, arrays, horn and dish antennas. Waveguide components: at-
tenuators, phase shifters, waveguide-coaxial transitions, etc. Elec-
tromechanical transducers: loud speakers, microphones, relays. EL
571 prerequisite: EE 166 {or 162}. EL 572 prerequisite: EL 571.

EL 573f Infroduction to Microwave Engineering 212:0:3
Review of transmission line theory and its refation to waveguides:
transverse resonance procedure for propagation characteristics.
Waveguide discontinuities: alternative representations, equivalent
circults for various structures with examples in rectangular
waveguide, microstrip and free space. Network methods for
waveguides of composite or complex cross section, for waveguide
attenuation and for resonant cavity Q. Introduction to leaky waves
and to periodic structures. Prerequisite: EL 571.

EL 671 Fields and Waves 2¥2:0:3
Basic concepts of electric and magneiic fields, their sources and
their propagation via waves are freated. Emphasisis on understand-
ing electromagnetic wave phenomena (interference, reflection, re-
fraction, etc) and thew engineering applications over the entire
electromagnetic spectrum. Prerequisites: graduate status and EE
166 {or 162},
EL 672 Electrodynamics: Wave Propagation

and Guidance 21/2:0:3
Course for students requiring understanding of electromagnetic
fields from an engineenng point of view. Physicat concepts, system-
atic mathematical methods, and engineering interpretation of re-
sults equally emphasized. Excitation and propagation in metallic
and dielectric guiding structures, discontinuities, resonators, radia-
tion from antennas. Prerequisite: EL 671.

EL 673 Electrodynamics: Fields and Materials 2v2:0:3
Interaction of electromagnetic fields with material media from classi-
cal viewpoint. Macroscopic description of dielectric, magnetic and
conducting materials, energy relations, dispersion, and attenuation
in dielectrics and ionized media. Wave propagation in anisotropic
crystals and ferrites; waves in inhomogeneous media. Prerequisite:
EL 671 or PH 623.

Also listed under PH 625.

EL 676 Fundamentais of Radar* 212:0:3
Principles of range and direction finding by means of radio echoes,
Requirements and limitaticns of radar, the radar equation and statis-
tical nature of reception. Establishment of design criteria for radar
receivers, indicators, modulators and microwave componentis. Pres-
entation of systems and technigues including MTI, Doppler radars
and pulse campression. Prerequisite: EL 611,

ELECTRICAL ENGINEERING

EL 771-772 Radiation and Diffraction 1, II* each 2V2:0:3
First semester: An introductory tevel with asymptotic methods for
radiation and diffraction Saddle point approximations of radiation
ang diffraction integrals for harmonic and transient fields; wave
packets; ray description of reflection and refraction; diffracted rays
{geometrical theory of diffraction}. Second semester: rigorous meth--
ods. Eigen-function expansions; discrete and continuous spectra,
Green's functions; alternative representations, asymplotic reduc-
tion of rigorous integral representations. EL 771 prerequisite: EL 672.
EL 772 prerequisite: EL 771.

EL773-774 Guided Waves and Beams |, [I* 2%2:0:3
Theory and application of guided waves and beams in areas of
electromagnetics {radar}, microwave acoustics and integrated op-
tics. Propagation characteristics of surface and leaky waves; effects
of loss; mode coupling; characterization of discontinuities. Propaga-
tion in periodic structures. Beam fields; properties of laser beams;
divergence, Fresnel and Fraunhofer approximations; scattering and
guiding of beams by planar structures; beam displacement and
distortion; coupling to surface waves. EL 773 prerequisite: EL 672,
EL 774 prerequisite; EL 773

EL 775 Antenna Theory 212:0:3
Concepts of antenna radiation patierns; radiation resistance;
eguivalent network; gain, effective area; reciprocity. Electromagnet-
ic fields due to prescribed sources. Huygens' principle. Fresnel and
Fraunhofer regions. Finite and infinite arrays. Mutual coupling. Aper-
ture aniennas. Traveling-wave antennas. Frequency independent
antennas. Prerequisite: EL 672.

EL 776 Advanced Antenna Theory” 212:0:3
Phased arrays. Floquet's theorem. Active impedance in infinte linear
arrays of dipoles. Two-dimensional aperture element phased array
analysis. Reatized gain element pattern. Reciprocal lattice for rec-
tangular and trianguiar grid planar arrays. Active admittance and
element patterns in planar arrays. Blindspots. Cylindrical phased
arrays. Effects of curvature and of dielectric windows. Concave
collector arrays for lenses and dome antennas. Prerequisite: EL 775.

EL 777-778 Ultrasonics [, i* each 2v2:0:3
Wave propagation in solids and applications to microwave acoustic
devices and ulirasonic nondestructive evaluation. Etasticity and
piezoelectricity in crysials, siress-strain relation, piezoelectric coup-
ling, crystal symmetry. Plane-wave propagation and reflection, Ray-
leigh, Love and other guided waves, leaky waves. Devices treated
include interdigitai transducers and filters, RACS, real-time and
storage correlators and convolvers. EL 777 prerequisite: EL 672 EL
778 prerequisite: EL 777,

EL 871 Advenced Ray Methods in

Wave Propagation® 21/2:0:3
Asymptotic theory of radiation ang diffraction, with emphasis on
inhomogeneous and dispersive media. WKB approximations and
comparison methods, advanced saddle-point technigues and rela-
tion to ray optics. Space-time rays is inhomogeneous dispersive
media, diffrzacﬁon and transition phenomena for transients. Prerequi-
site: EL 772,

EL 873 Nonlinear Waves* 212:0:3
Generic nonlinear wave equations. Whitham’s Lagrangian formula-
tion and averaging method. Quasi-particie technigues in nonlinear
problems. Inverse scaitering methads. Application of KAV, nonlinear
parabuolic, tec., equations in electrophysics. Prerequisite: EL 671.

EL 970 Microwave Engineering Laboratory* 1:4:3
Experiments with microwave sources {electron tube and solid
state), rectangular waveguide components, power measurements,
rescnance cavities, non-reciprocat devices, microwave integrated
circuits; S-parameter measurements of semiconductor devices;
noise measurements; computer simulation; and surface acoustic
wave measurements. Enroliment limited. Laboratory fee required.
Prerequisites: EL 571, EL 545, and the approval of the microwave
pragram adviser.
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EL 971-979 Selected Topics in Electromagnetic

Theory 2%2:0:3
Aspects of electromagnetic and acoustic wave propagation, diffrac-
tion and radiation of current interest, including wave interactions
with materials and special mathematical and numerical techniques.
{See departmental mailing for detailed description of each particular
offering.} Prerequisite: specified when offered.

PLASMA SCIENCE AND ENGINEERING

EL 5811 Introduction to Plasma Engineering* 22:0:3
Basic plasma concepts; collisional phenomena; elastic collisions,
excitation, ionization, attachment, recombination; DC and AC break-
down and discharges; diffusion and mobilities; propagation of elec-
tromagnetic waves in plasma. Prerequisite: EE 166 (or 162).

EL 781-782 Wave Turbufence {, {I* each 22:0:3
Analysis of inhomogeneous and nonstationary turbulent fields. Ki-
netic and fluid dynamic descriptions of many-particle systerhs at
both quasilinear and nonlinear levels. Wave-particle and wave-wave
instabilities treated as collision processes both classically and quan-
tum theoreticatly. Determination of self-consistent kinetic equations
for both particles and waves. Applications to space-time evolution of
coupled background and turbulent wave fields. EL 781 prerequisite:
graduate status. EL 782 prerequisite: EL 781.

Also listed under AE 753-754

EL 783-784 Linear Wave Process in

Plasmas i, iI* each 2¥2:0:3
Osciliatory and guided wave representation of fields in generat linear
systems. Self-consistent nonequilibrium tield description of particle
and wave dynamics in classical plasma-iike systems. Kinetic versus
fluid dynamic description of gaseous and solid-state plasmas. Dis-
persion relations, wave structure and instabilities in isotropic and
anisotropic plasmas. EL 783 prerequesite: EL 581. EL 784 prerequi-
site: EL 783

EL 981-989 Selected Topics in Plasmas each 2v2:0:3
Aspects of plasmas of currentinterest. Subjects drawn from plasma
comgosition dynamics and interactions with electromagnetic fields.
{See departmental mailing for detailed description of each particular
offering.} Prerequisite: specified when offered.

DEPARTMENT PROJECTS, READINGS,

THESIS AND SEMINAR
EL591-599 Selected Topics in Electrical
Engineering each 212:0:3

Topics of current interest in electricat engineering oiffered for credit
to both selected undergraduate and graduate students. {See de-
partmental mailing for detailed description of each particular offer-
ing.) Prerequisite: specified when offered.

EL 891 Graduate Seminar* 2v2:0:3
Seminars in various areas of electrical enginering, efectrophysics,
system engineering and science, and computer science. Reporis
and discussions by staff members and studentis concerning recent
developments in relevant areas. May be repeated for credit. Prereg-
uisite: graduate status.

EL 990-991 Laboratory internship 1, * each 0:5:3
Work in graduate laboratories under immediate guidance of faculty
member. May be used as adjunct to or continuation of departmentai
graduate laboratory courses. Lab fee required. Prerequisite: degree
status.
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EL 993-994 Readings in Eiectrical

Engineering |, II 212:0:3
Designed primanly for students who desire to push toward frontiers
of their specialization in electrical engineering, electrophysics or
system engineering and who have completed essentially all related
course offerings. Readings conducted under guidance of a faculty
member whois expertin the field, cansistingin general of readings in
advanced literature. Examination required. Mot more than 3 units
may be offered toward the master’'s degree. Prerequisite: degree
status,

EL 995-996 Advanced Projects |, [I each 0:5:3
Theoretical and experimental projects in various research areas in
elecirical engineering and elecirophysics for the advanced gradu-
ate 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. Prerequisite: degree status.

EL 997 Thesis for Degree of Master of Science

in Electrical Engineering each 3 units
Independent engineering project demonstrating professional ma-
turity, performed under guidance of adviser. Oral thesis defense and
formal, bound thesis volume required. Registration of 8 units re-
quired {continuous thesis registration required). Prerequisite: de-
gree status.

EL 998 Projects for Engineer Degree in

Electrical Engineering each 3 units
Comprehensive planning and design of electrical engineering pro-
ject under guidance of taculty adviser. Emphasis on current tech-
niques. Oral examination and formal, bound repoert required. Scepe
of project is 6-12 units by prior agreement with adviser (continuous
project registration required). Prerequisite degree siatus.

EL 999 Dissertation for Degree of Doctor of

Philosophy in Electrical Engineering each 3 units
Criginal investigation of elecincal engineering problem. Must
demonstrate creativity and include {eatures of oniginality and utifity
worthy of publication in recognized journal. Candidate must suc-
cessfully defend dissertation orally. Registration of 24 units required
(continuous dissertation registration reguired). Prerequisite: pass-
ing qualifying examination. Registration beyond twelfth unit requires
passing of area examination.

FACULTY

Leonard G. Shaw, Professor of Electricai Engineering and
Head of Etectrical Engineering and Computer Science
B.S., University of Pennsylvania; M 8. Ph.D., Stanford
University

Signal processing, reliability

Joseph J. Bongiorno, Jr., Protessor of Elecirical Engineer-
ing and Assistant Department Head, Long Istand Center
B.EE,M.EE. DE.E. Polytechnic Institute of Brooklyn
Controf systems

Leonard Bergstein, Professor of Etectro-Optical Sciences
Ph.D., Polytechnic Institute of Brooklyn
Electro-optics

Henry L. Bertoni, Professor of Electrophysics

B.S., Northwestern University; M.S., Ph.D., Polytechnic
Institute of Brooklyn

Electromagnetics; acoustics

Robert R. Boorstyn, Professor of Eleciricai Engineering
and Computer Science

B.E.E., CCNY; M.5., Ph.D., Polytechnic Institute of Brookiyn
Computer communication netwarks, telecommurnications



Frank A. Cassara, Professor of Electrical Engineering
B.S., Ruigers—The State University, M.S., Ph.D., Polytech-
nic Instiute of Brookiyn

Elecironic circuits, communication systems

Edward 5. Cassedy, Professor of Electrical Engineering
B.S., Union College; S.M., Harvard University; Dr.Eng., The
Johns Hopkins University

Power, plasmas, energy ecanomics

Bernard R.-S. Cheo, Professor of Electrical Engineering
B.S., Taiwan College of Engineering (Taiwan); M.S.,
University of Notre Dame; Ph.D., University of California
{Berkeley)

Electromagnetics, plasmas, power

Leopold B. Felsen, Institute Professor
BE.E., MEE. DE.E., Polytechnic institute of Brooklyn
Propagation and diffraction, optics

Ivan Frisch, Director of the Center for Advanced Technolo-
gy in Telecommunications and Professor of Electrical
Engineering and Computer Science

B.S., Gueens College; B.S., M.S., Ph.D., Columbia
University

fnformation systems, computer networks and network
controt

Stanley H. Gross, Professor of Electrophysics
B.S., CCNY; M.S., Ph D., Polytechnic Institute of Brooklyn
lonospheric plasmas and atmospheric physics

Donald F. Hunt, Professor of Electrical Engineering
B.S., University of Pennsylvania
Nefworks and systems

Aaron Kershenbaum, Professor of Computer Science
B.S., M.S., Polytechnic Institute of Brooklyn; Ph.D., Poly-
technic Institute of New York

Computer communications,; algorithms

Erich E. Kunhardt, Professor of Electrophysics and
Physics; Director, Weber Institute

B.S., M.S. New Yark University; Ph.D., Polytechnic Institute
of New York

Gaseous electranics, pfasma dynamics, pulse power
physics

Frank Kozin, Professor of System Engineering
B.S.,M.S,, Ph.D., llinois Institute of Technology
Stochastic sysfems

Szu-Ping Kuo, Professor of Electrical Engineering and
Electrophysics

B.S., M.S., Nationa! Chiao-Tung University {Taiwan}; Ph.D.,
Polytechnic Institute of New York

Magnetohydrodynamics

Ludwik Kurz, Professor of Electrical Engineering
B.E.E,MEE., CCNY; Eng. Sc.D., New York University
Communications, patiern recognition, and image
processing

Arthur E. Laemmel, Professor of Eiectrical Engineering
and Computer Science

B.E.E., Polytechnic Institute of Brooklyn

Coding and computer circuits

ELECTRICAL ENGINEERING

James T. LaTourrette, Professor of Electrical Engineering
and Computer Science

B.S., California Institute of Technology; AM., Ph.D., Harvard
University

Guantum elecironics; computer scftware

Maurice C. Newstein, Professor of Electrophysics

AB., Temple University: Ph.D., Massachusetts Institute of
Technotogy

Quantum electronics

Istvan Palocz, Professor of Electrical Engineering and
Electrophysics

Dig. E.E., Docent, University of Technical Sciences (Buda-
pest};, Ph.D., Polytechnic Institute of Brooklyn

Wave propagation

Athanasios Papoulis, Professor of Electrical Engineering
M.E., E.E_, Athens Polytechnic Institute {Greece) M.S.,
M.A, Ph.D., University of Pennsylvania

Signal theory

Henry Ruston, Professor of Electrical Engineering and
Computer Science

B.S.E. (Math} B.S.E. (E.E.}, Ph.D., University of Michigan;
M.3., Columbia University

Software engineering, programiming, circuit theory

Philip E. Sarachik, Professor of Electrical Engineering
AB. B.S.,MS. Ph.D. Columbia University
Optimal and adaptive systems

Harry Schachter, Professor of Electrical Engineering
B.E.E., CCNY; M.S. Columbia University; Ph.D., Polytechnic
institute of Brooklyn

Microwave acoustics and communication systems

Gehrard Schaefer, Professor of Electrophysics
Ph.D., University of Berlin
Lasers, high power electronics

Benjamin Senitzky, Professor of Electrophysics and
Physics

B.E., Ph.D., Columbia University

Optical and semiconductor devices

Jerry Shmoys, Professor of Electrical Engineering
B.E.E., Cooper Union: Ph.D_, New York University
Antennas, propagation

Martin L. Shooman, Professor of Electrical Engineering
and Computer Science

3.B., S.M,, Massachusetis Institute of Technology; DEE.,
Polytechnic Institute of Brooklyn X
Software engineering, system refiability and safety

Leonard Strauss, Protessor of Electrical Engénéering
B.E.E., CCNY; M.S., Columbia University
integrated circuils

Theodor Tamir, Prafessor of Electrical Engineering and
Electrophysics

B.S., Dipl. Ing., M.S., Technion {Israet)

Ph.D., Polytechnic institute of Brooklyn
Electromagnetics, electro-optics
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Richard Van Slyke, Professor of Electrical Engineering
and Computer Science

B.S., Stanford University; Ph.D_, University of California
{Berkeley)

Computer communications, telecommunications

Wen-Chung Wang, Professor of Electrical Engineering and
Electrophysics

B.S., Taiwan Engineering College {Taiwan); M.S., Ph.D |
Northwestern University

Microwave acoustics

Dante C. Youla, institute Professor
B.E.E., CCNY: M.S,, New York University
Networks, controf systems

Zivan Zabar, Professor of Electrical Engineering
B.Sc., M.5¢., Sc.D., Technion {Israef)
Power efectronics, electric drives, power systems

Douglas A. Davids, Associate Professor of Electrophysics
B.S., M.S,, Newark College of Engineering; Ph.D., Johns
Hopkins University

Microwave acoustics, quantum electronics

Richard A. Haddad, Associate Professor of Electrical
Engineering and Assistant Depariment Head of Westches-
ter Center

B.EE.,ME.E., Ph.D., Polytechnic Institute of Brookiyn
Digitat fitters, power systems

Basil 8. Maglaris, Associate Professor of Electrical
Engineering and Computer Science

Dipl. EE, National Technical University of Athens {Greece);
M.S., Polytechnic Institute of New York; Ph.D., Columbia
University

Computer communication networks, performance evaiua-
tion of computer systems

Saul W. Rosenthal, Associate Professor of Electrophysics
B.E E., ME.E., Polytechnic Instifuie of Brooklyn
Microwave techniques, bioengineering

Leo M. Silber, Associate Professor of Electrophysics
B.S., University of Massachusetis; M.S., Ph.D., Purdue
University

Magnetic materials, plasmas

Samy M. Hanna, Assistant Professor of Electrical
Engineering

B.Sc., M.Sc., Alexandria University (Egypt), M.S.E.E.,
Catifornia Institute of Technology, Ph.D., Purdue University
Microwave magnetics, microwave acoustics

Hyuk Lee, Assistant Professor of Electrophysics
B.S., Seoul NationalUniversity (Korea), M.S., Ph.D.,
California Institute of Technology
Electro-acousto-optical devices

I-Tai Lu, Assistant Professor of Electrical Engineering

B.S., National Chiac-Tung University {Taiwan); M.S., Nation-
al Taiwan University, Ph.D., Polytechnic Institute of New
York

Electromagnetics, microwave circuils
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Shivendra S. Panwar, Assistant Professor of Electrical
ENngineering

B. Tech., indian Institute of Technolegy; M.S., Ph.D.,
University of Massachusetts

Communication networks

S. Unnikrishna Pillai, Assistant Professor of Electrical
Engineering

B. Tech., M. Tech., indian institute of Technology {Bombay};
Ph.D., University of Pennsylvania

Signal processing

Prodip Sen, Assistant Professor of Electrical Engineering
B. Tech., Indian Institute of Technology: Ph.D., Indian
Institute of Science {Bangalore)

Signai processing, distributed and paraflef processing,
communications

Peter Voltz, Assistant Professor of Electrical Engineering
B.S., M.S., Ph.D., Polytechnic Institute of New York
Systems and Control

X. K. Chen, Visiting Assistant Professor
B.S., Hua Zhang University of Science and Technology
{China); M.S., Ph.D., Polytechnic University

ASSOCIATED FACULTY

Shatom S. Bergstein, industry Professor of Electrical
Engineering

B.S., M.S., Ph.D., Polytechnic Institute of New York
Communications, fiber optics

Barry Jones, industry Professcr of Electrical Engineering
and Computer Science

B.S., Cooper Union; M.S., Marist Coliege
Electromechanicai systems, Real-time computer systems

Myron M. Rasenthal, Industry Professor of Electrical
Engineering

B.S., City College of New York; M.S., Adelphi University:
P.E. {New Jersey)

Radar, microwave fechniques, EMi techniques

Joel B. Snyder, Industry Professor of Electrical Engineer-
ing and Computer Science

B.E E., M.E.E., Polytechnic institute of Brookiyn, P.E. {New
York, Massachusetis)

Microprocessor systems, data acquisition and transmission,
signal processing

Leo Birenbaum, Rescarch Associate Professor of Electri-

cal Engineering and Electrophysics

B.E.E., Cooper Union; ME.E., M.S., Polytechnic Institute of
Brookiyn

Bioeffects of microwaves, microwave measurements, elec-
trical machinery

Vrinda P. Dewal, Academic Associate in Electrical
Engineering

B.E., M.E., University of Rorkee (India)
Communications, instrumentation

Staniey Novak, Industry Professor

Ph.D. {theoreticai electrotechnique), Slovak Technical
University

High frequency microwaves, electronics



Walter Grote, Academic Associate in Electrical
Engineering

E.E., Universidad Techica Federico Santa Maria (Chile);
M.S., Polytechnic Institute of New York

Chi-Ren Liu, Academic Associate in Electrical Engineering
B.S., National Taiwan University; M.S., Polytechnic Institute
of New York

Etectronic circuits, communication systems

ADJUNCT FACULTY

Bemard Friedland, Adjunct Professor
AB. BS, MS,, Ph.D., Cotumbia University

Hamid Gharavi, Adjunct Professor
B.Sc., Tehran Polytechnic; M.Sc., Ph.D., Loughborough
University of Technology

Richard Gran, Adiunct Professor
B.S., M.S., Polytechnic Institute of New York

Dimitris Protopappas, Adjunct Professor
B.Sc., University of Athens; M.S., University of Toronto;
Ph.D., Polytechnic Institute of New York

Jonathan Chao, Adjunct Assistant Protessor
B.S., M.S., National Chiao-Tung University {Taiwan); Ph.D.,
Ohio State University

Faut Agi, Lecturer
B.S., M.S,, L T.O. (Istanbul}; P.E. {New York}

John H, Chang, Lecturer
B.S., National Taiwan University; M.S., Ph.D., Yale
University

Jerome Fishel, Lecturer
B.SEE., CCNY; M.S., Polytechnic University

Frederick W. Freyre, Lecturer
B.S., City Coliege of New York; M.S., Rensselaer Polytech-
nic Institute; Ph.D., Polytechnic Institute of New York

Ralph Gittleman, Lecturer
B.S., Massachusetts Institute of Technology; M.E.E., Poly-
technic Institute of Brookiyn

Jalal Gohari, Lecturer
B.S., City College of New York

Phillip Grieve, Lecturer
B.S., Cornell University; M.S,, Ph.D., UCLA

Frank Gruppuso, Lecturer
B.S., M.S., Polytechnic institute of New York

Howard Hausman, Lecturer
B.S., M.S., Polytechnic Institute of Brooklyn

Wilfred Ju, Lecturer _
B.S., University of New Mexico; M.Sc., Ph.D., Brown
University

Charles W. Kulisan, Lecturer
B.S., M.5., Poiytechnic Institute of New York

ELECTRICAL ENGINEERING

Chi-Leung Lau, Lecturer
B.S., M.S., Ph.D., University of Pennsylvania

Robert Leahy, Lecturer
B.E.E., M.E.E., Polytechnic Institute of Brooklyn

Sang H. Lee,
B.S., Seoul National University (Korea) M5, PhD.,
Unwersny of Pennsylvania

Gary Lomp, Lecturer
B.S., M.5,, Polytechnic Institute of New York; Ph.D.,
Polytechnic University

Muni Mitchell, Lecturer
BS.,MS., Unwersxty of lliinois; Ph.D.E.E. , Polytechnic
Insmute of New York

James Moulic, Lecturer
B.S., M.S., University of Minois; Ph.D.E.E., Polytechnic
Institute of New York

Wilbur Pritchard, Lecturer
B.S., City College of New York

Jack Richman, Lecturer
B.CE., City College of New York; M.5., New York University

Doru T. Roll-Mecak, Lecturer
B.S., M.S,, Polytechnic Institute of New York

K. Saadatmand, Lecturer
B.S., James Madison University; M.S., Ph.D., RP

Heinz Schreiber, Lecturer
B.E.E., City College of New York; M.S., Adelphi; Ph.D.,
Polytechnic Institute of New York

James Wetterau, Lecturer
B.E.E., CCNY; M.S., Polytechnic Institute of New York; P.E.
(New York)

RETIRED FACULTY

Rudolt F. Drenick, Professor Emeritus of Electrical
Engineering
Ph.D., University of Vienna {Austria)

Herrman Farber, Associate Professor Emeritus of
Electrophysics

B.A., Brocklyn College; M.E.E., Polytechnic Institute of
Brooklyn

Anthony B. Giordano, Professor Emeritus of Electrical
Engineering and Dean Emeritus
B.E.E.,MEE., DE.E., Polytechnic Inshtuie of Brooklyn

Alexander Hessel, Professor Emeritus of Electrophysics
M.Sc., Hebrew University; D E E., Polytechnic Institute of
Brooklyn

Antenna theory

Rudolf G.E. Hutter, Professor of Electrophysics

State Exam, University of Berlin (Germany); Ph.D., Stanford
University
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Enrico Levi, Professor of Electrophysics

B.S.{M.E}, B.S. {E.E.}, Dipl.ing., Technion {Israel}; ME.E.,
D.E.E., Polytechnic institute of Brookiyn

Energy conversion

Frank J. Lupo, Professcr of Elecirical Engineering and
Computer Science

B.EE., ME.E., New York University; Ph.D., Columbia
University; P.E. (New Jersey)

Bicengineering, networks and systems

William A. Lynch, Professor Emeritus of Electrical
Engineering
M.E., M.E.E., Polytechnic Instifute of Brookiyn

Nathan Marcuvitz, Instituie Professor Emeritus
BE.E., ME.E., D.EE., Polytechnic Institute of Brookiyn

Eli Absalom Mishkin, Professor Emeritus of Applied
Physics i
ingenievr, 3c.D., Technicn {israel}

Arthur A, Qliner, Professor Emeritus of Electrophysics
B.A., Brookiyn College: Ph.D., Cornell University

Marvin Panzer, Associate Professor of Electricat
Engineering

B.E.E., Cooper Union; M.E E., D.E.E., Polytechnic Institute

of Brookiyn

Beulah Rudner, Assistant Professor of Electrical
Engineering

B.A., Hunter College: M.E.E., Polytechnic Institute of
Brooklyn

Sidney S. Shamis, Professor Emeriius of Electrical
Engineering and Associate Provost
B.E.E., Cooper Union; M.S., Stevens Institute of Technology

Edward J. Smith, Professor Emeritus of Electrical Engi-
neering and Computer Science

B.E.E., Cooper Union; M.E E_, D.E.E., Polytechnic Institute
of Brooklyn

Ernst Weber, Professor Emeritus and President Emeritus
Dr. Phil., University of Vienna {Austria); Dr. Techn.,
Technical University of Vienna {Austria)

Gerald Weiss, Professor Emeritus of Electrical Engineering
B.E E., Cocper Union; S.M., Harvard University; D.E.E.,
Polytechnic Institute of Brooklyn; P.E. {New York)
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ELECTROPHYSICS PROGRAM

Polytechnic offers a program of study leading to the
degrees of master of science and doctor of philosophy in
electrophysics. The program is intended to prepare
students to work at the interface between electrical
engineering and physics, where new engineering applica-
tions of varicus physical phenomena are developed.
Emphasis is placed on wave propagation and wave
interactions with matter, as applied {0 a wide range of
topics. Students entering the program typicaily 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 ts administered by the Department of
Electrical Engineering and Computer Science.

The program of study consists of basic courses in wave
propagation, electromagnetic theory and mathematical
techniques offered through the Department of Eiectrical
Engineering and Computer Science. In addition a variety of
more specialized courses at both the master’s and doctor’s
levels are offered, covering technicai areas where there is
research and development activity on a world-wide basis.
Traditionat areas of active research that are covered include
propagation and diffraction of waves, antennas, microwave
networks, plasmas and solid-state devices. Areas of
modern optics that are covered include guantum electron-
ics, lasers and optical communications. Additional areas are
nonlinear wave propagation, ultrasonic waves in solids,
planetary aimospheres and waves in the earth’s aimos-
phere. The basic courses are offered yearly on both the
Brooklyn and Long Island 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 contributions to each of the areas cited above
and maintains active theoretical and experimentat pro-
grams in them. Because the elecirophysics program is an
outgrowth of these research aclivities, students in the
program are expesed to the most current technical
developments in each area and can be guided in research
at the tforefront of the areas. The theoretical effort is
supported by extensive computational facilities existing at
Palytechnic. The experimental research is carried out in
laboratories in Long Island and Brooklyn. At Long Island,
experimental facilities include laberaiories devoted to
surface acoustic waves, magnetostatic wave devices,
lasers, semiconductors, ion implantation, microwaves and
millimeter waves, gas discharges and plasmas. The
Brooklyn campus has laboratories devoied to electro-
optics, ultrasonics, and magnetic materials.

REQUIREMENTS FOR THE
MASTER’S DEGREE

The entrance requirements for the master of science in
electrophysics are a bachelor’s degree in engineering or
science from an accredited institution, with a superior
undergraduate record, including undergraduate courses in
differential equations, electromagnetic theory, quantum and
solid-state physics, and linear systems. Students with
deficiencies in these areas may be admitted if they take

appropriate introductory courses to remove these deficien-
cies. Outstanding students are advised to apply for
financial aid in the form of research feliowships, teaching
fellowships or partial tuition remission.

To satisty the requirements for the M.$. in electrophysics
degree, the student must complete a total of 36 units of
courses, as described below. An overall grace average of B
in all undergraduate courses is required by the University.
In addition, a B average is required in specific groups of
courses, as indicated below.

1. Three courses from among the following:

EL551 Electro-Optics |
EL581 introduction to Plasma
Engineering
EL 611 Signals, Systems and
Transtorms
EL 651 Statistical Mechanics |
EL 653 Quantum Electronics |
EL 671 Fields and Waves 8 units
2. Two one-year sequences, which may include
the above courses. Both of these one-year
sequences must be in electricat engineering
or physics courses, and at
least one must be an EL sequence. 6-12 units.
3. Approved electives. 21-15 units

Total: 38 units

A complete course of study, including the choice of the
one-year sequences, should be arranged in consultation
with an adviser. A master's thesis of 9 units may be
included as part of the elective courses. At least 24 of the
36 units must be in courses with EL, EP or CS prefixes, and
18 units of these must be in EL prefixed courses.

An overall B average is required in the combination of five
to seven courses offered to satisfy categories (1) and (2} in
the above table.

The depastmental Graduate Student Manual should be
consulted for more detatled rules and procedures, inciuding
student status, recommended electives and one-year
sequences, current areas of research and disqualification
for low grades.

REQUIREMENTS FOR THE
DOCTOR’S DEGREE

Graduate students who have demonstrated a high degree
of scholastic proficiency and have given evidence of ability
to conduct independent research may consider extending
their studies toward the doctorate.

Admission to Program—Admission {o the program is
based on gualifying examinations which a student usually
takes after having completed one year of graduate studies.
Successfut completion of the master’s requirements in
electrophysics should provide adeguate course preparation
for the examinations.
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Specific requirements for this degree parallel those for the
Ph.D. in E.E. as described elsewhere in this catalog and in
the EE/CS Graduate Student Manual. These include course
requiremnents, guidance committee formation, area exami-
nation, submission of the bound thesis, elc.

Outstanding students are advised to apply for financial aid
in the form of research fellowships, teaching fellowships or
partial tuition remission.

Qualifying Examinations—The format for the qualifying
examinations is described in connection with the Ph.D. in
electrical engineering. Principal areas of concentration for
electrophysics candidates are: quantum and statistical
mechanics, quantum electronics, solid state electronics,
electromagnetics and electro-optics. Current information
about examination topics should be obtained from the
Electrical Engineering graduate office.

GRADUATE COURSES

EP 897 Thesis for Degree of Master of

Sciencs in Electrophysics each 3 units
Independent research project demonstrating professional maturity,
performed under guidance of adviser. Oral thesis defense and
formal, bound thesis volume required. Registration of 9 units re-
quired {continuous thesis registration required). Prerequisite: de-
gree status.

EP 999 Dissertation for Degres of Doctor of

Philosophy in Electrophysics each 3 units
Original investigation of electrophysics problemn. Must demonstrate
creativity and include features of originality and utility worthy of
publication in a recognized journal. Candidate must successfully
defend dissertation orally. Registration of 24 units required {continu-
ous dissertation registration required). Prerequisite: passing of qual-
ifying examination. Registration beyond the 12th unit requires pass-
ing of area examination.

PARTICIPATING FACULTY

Leonard Bergstein, Protessor of Electro-Optical Sciences
Henry L. Bertoni, Professor of Electrophysics |
Edward S. Cassedy, Professar of Electrical Engineering
Bernard R-S Cheo, Professcr of Electrical Engineering

Leopold B. Felsen, Institute Professor
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Alexander Hessel, Professor of Etectrophysics
Erich E. Kunhardt, Professor of Electrophysics

Szu-Ping Kuo, Professor of Electrical Engineering and
Electrophysics

James T. LaTourrette, Professor of Electrophysics
Enrico Levi, Professor of Electrophysics
Maurice C. Newstein, Professor of Electrophysics

Istvan Palocez, Professor of Electrical Engineering and
Electrophysics

Harry Schachter, Professor of Electrical Engineering
Gerhard Schaefer, Professor of Electrophysics
Benjamin Senitzky, Profassor of Electrophysics
Jerry Shmoys, Professor of Electrical Engineering

Theodor Tamir, Prcfessor of Electrical Engineering and
Electrophysics

Wen-Chung Wang, Professor of Electrical Engineering and
Electrophysics

Douglas A. Davids, Associate Professor of Electraphysics
Saul W. Rosenthal, Associate Professor of Electrophysics
LLeo M. Silber, Associate Professor of Electrophysics

Samy M. Hanna, Assistant Professor of Electrical
Engineering

Hyuk, Lee, Assistant Professor of Electrophysics
I-Tai Lu, Assistant Professor of Eiectrical Engineering

Leo Birenbaum, Research Associate Professor of Electri-
cal Engineering and Electrophysics

Bernardine M. Penetrante, Research Assistant Professor
of Electrophysics



HUMANITIES AND
COMMUNICATIONS

The Department of Humanities and Cemmunications offers
undergraduate degree programs in journalism and techni-
cal writing and in the humanities. The department also
offers a unigue program in specialized journalism leading to
an M.S. degree. The graduate and undergraduate pro-
grams exploit the advantages and strengths of a technelog-
ical university and thus are particularly beneficial to
students who combine strong interests in the humanities or
jeurnalism and technical writing with interests in science
and technelogy.

In a world of narrewly-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 aris and humanities. 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. These programs give men and women in
the humanities and in communications integrated
educations.

The department also plays an essential role in the
education of students who are majors in other departments.
Today's engineers and scientists must know the humanities
in order to make well-reasoned decisions involving human
values implicit in technological options, to understand the
ways human beings see themselves and the naturaf and
social worlds, and to communicate effectively.

As freshmen, all students admitted te Polytechnic Universi-
ty are placed at appropriate levels in the freshman English
sequence. On the basis of an English composition
placement test evaluated by the department, most stu-
dents are placed in one of the standard fregshman courses
(HU 101 or HU 103); some may be exempted and piaced in
HL 200, the second required course of the sequence;
others may first be required to take cne or more semesters
of an introductory course in English (HU 008 or HU 009)
with a reduced course load (a maximum of 14 credits).

After completing HU 101 {or HU 103) ang HU 200, non-
majors are encouraged to complete a sequence of courses
in one of the disciplines within the department—literature,
art and music, philosophy and religion, or modern
languages. Courses in public speaking and technical
writing are especially practical for studenis preparing for
careers in engineering or science. Engineering and com-
puter science majors should read carefully the require-
ments governing their selection of humanities and social
sciences courses. These requirements will be found in the
Degree Requirements section of this catalog and under the
individual department's course listings. Up-to-date informa-
tion about such requirements is also available from
departmental advisers.

UNDERGRADUATE PROGRAMS

The Department of Humanities and Communications offers
Bacheler of Science degrees in Journalism and Technical
Writing and Bachelor of Science degrees in Humanities.

JOURNALISM AND TECHNICAL WRITING

Our graduates have successful careers in journalism,
science writing and technical writing. Science and technical
writers in particular—those with the skills of journalists
combined with streng interests in science and technolo-
gy-—continue to be in great demand. In these fields,
professional status and salaries are virtually on a par with
those of engineers. Majors in journalism and technical
writing arrange programs of studies in consultation with
departmental advisers, Generally they also fulfill the
requirements ot the cocntemporary liberat arts core curricu-
lum outlined in that secticn of the catalog, pp. 115-117. A
maximum of nine credits in graduate courses in Specialized
Journalism may be taken to satisfy undergraduate degree
requirements. Generally these shouid be taken no earlier
than the second half of the junior year.

Reguirements for Bachelor of Science Degrees in Journal-
ism and Technical Writing

. Credits

Core Curriculum

Humanities (HU 101 and HU 200} 6

Social Sciences (55 104} 3

Mathematics & Computers (LA 120, 121, 125) 11

Science (LA 130, 131, 132) 12

interdisciplinary courses (LA 110, 140, 141, 142, 143,

144, 150, 160) 25
Journalism and Technical Writing Courses 33
Electives

Humanities electives 6

Social Sciences electives 6

Free electives 24
Total credits required for graduation 126

THE HUMANITIES

For students wishing to pursue a degree in the humanities,
the department offers specializations in English, American
and comparative literature; phitosophy; German language
and literature; and general humanistic studies (a multidis-
ciplinary major in the humanities). Here, too, students will
work out a program of studies in consultation with a
departmental adviser. Generally they also fulfill the require-
ments of the contemporary liberal arts core curriculum
outlined in that section of the catalog, pp. 115-117.
Students who wish to obtain certification for teaching in
public schools in the New York City area should plan to
take the necessary education courses at another institution.

*IS 140-141 may be taken in place of HU 200 and SS 104. See the Humanities and Social Sciences requiremants on page 31.

143



HUMARNITIES AND COMMUNICATIONS

Credit will be given for these education courses as free
electives in meeting degree requirements.

Requirements for Bachelor of Science
Degrees in Humanities

Credits
Core Curriculum

Humanities {(HU 101 and HU 200)* 6

Social Sciences (55 104)* 3

Mathmatics & Computers {LA 120, 121, 125) 11

Science (LA 130, 131, 132} 12

Interdisciplinary courses (LA 110, 140, 141, 142,

143, 144, 150, 160) 25
Humanities Courses 39
Electives

Social Sciences electives 6

Free electives 24
Total credits required for graduation _ 126

Dual majors and degrees—A number of students elect to
pursue dual majors—one in journalism and technical writing
and another in engineering or science. Besides completing
all requirements for degrees in engineering or science,
students must compiete 33 credits of communications
courses in the Department of Humanities and Communica-
tions. These courses must be approved by a departmental
adviser. Other combinations are possible, such as a dual
major in the humanities and sccial sciences or
management.

Students may also pursue two separate degrees. In such
instances, the 33 credits of communications or humanities
courses must be over and above any humanities and
communications courses required for the first degree.

Interdisciplinary Studies—The purpose of the interdisci-
plinary studies program, sponsored by the Department of
Humanities and Communications and the Cepartment of
Social Sciences, is to enhance the humanistic elements of
education. The program promotes courses, seminars and
special lectures demonstrating the fruitfulness of interdisci-
plinary approaches to human knowledge. IS 140-141is a
year-long, unified humanities/social sciences sequence
intended for freshman students. This sequence may be
taken in place of the HU 200/SS 104 requirement for
undergraduates. 1S 145 and IS 146 may be taken as
advanced humanities/social sciences electives.

Core Curriculum—A contemporary liberal arts core curric-
ulum, representing a new vision of liberal education, i1s
available for students in Bachelor of Science degree
programs in Social Sciences or the Humanities. For a full
description, see section entitled Contemporary Liberal Arts
Core Curriculum, pages 115-117.

GRADUATE PROGRAM IN SPECIALIZED
JOURNALISM

The Department of Humanities and Communications offers
a master of science degree in specialized journalism. To be

eligible for admission to this program, applicants must hold
a baccalaureate degree or its equivalent frem an accept-
able institution of higher learning. The department admits
students holding undergraduate degrees in the humanities,
journalism, engineering, the sciences and the social
sciences. ’

Applicants are expected to have a good command of
English and should have taken as undergraduates at least
one semester of coilege-level mathematics and one year of
college-level science (to be met by any combination of
courses in biology, chemistry, physics, geology, geography,
engineering and history of science). Applicants lacking any
of these courses may be matriculated on a provisional
basis—as long as they meet all other requirements for
admission—but are required to take undergraduate
courses to fulfill the basic requirements for admission. No
graduate credits are given for such undergraduate courses
taken to meet deficiencies.

in general, applicants should have a minimum undergradu-
ate grade point average of 3.0 from an accredited college or
university, However, candidates with lower grade-point
averages may be considered if they have demonstrated
success in some area of professional writing. Others with
lower grade-point averages may be admitted provisionally
or as ncn-degree students. Applicants are not required to
take the Graduate Record Examination.

FIELDS OF SPECIALIZATION

Financial Reporting

Financial and business reporting calls for professicnal
journalisis who can write about business and finance for
knowledgeable business professionais and market analysts
as well as the general public. Writers shoutd have a soiid
background in economics and a clear understanding of
business and financial concepts and terminolegy {including
the workings of the various exchanges) in order to report
and interpret developments accurately and comprehensi-
bly. Clear, crisp, concise writing is a necessity.

Business-Magazine Journalism

Trade-magazipe journalism entails writing and editing news
and feature articles for technical and marketing-oriented
publications serving particular industries. Such publications
may be owned by independent publishing companies,
professional societies or large corporations.

Medical and Science Reporting

Medical and science writers or editors work on magazines
serving physicians, nurses and other technical and scientif-
ic personnel; on the news staffs of print and broadcast
media; on public relations staffs of pharmaceutical houses
and hospitals, medical schools and research centers: in the
writing departments of corporations; and in editing depart-
ments of textbook publishers. In addition to writing clearly
and succinctly, writers and editors must have sound
backgrounds in the sciences.

*15 140-141 may be taken in place of HU 200 and SS 104. See the Humanities and Social Sciences requirements on page 31,
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Industrial Advertising and Public Relations

Industrial advertising and public relations work is con-
cerned with the premation of corporate products to
industrial clients rather than to the general public. Industrial
advertising involves copywriting, choosing graphics, select-
ing media, organizing ad campaigns and performing market
research. Those in this profession work as copywriters,
account executives, advertising managers and media
directors.

Industrial public relations work has the same overall goals
as industrial advertising—to promote a positive corporate
image to industrial clients. Public relations workers issue
news releases on new products and technological ad-
vances to the trade and business press serving their
clients’ industries, hold press conferences to announce
new products and technology developed by client compa-
nies, prepare feature articles on company products for
publication in business magazines and technical journals,
write speeches for engineering and management personnel
and prepare literature {product brochures, annual reports,
house organs and other technical and semi-technica)
material) for distribution to corporate customers.

Technical Writing

Technical writers — also called publications engineers and
engineering writers — gather, organize, write and edit
technical and scientific materials for management and
technical personnel within their own companies as well as
for customers and prospective customers. Such information
takes a variety of forms: proposals to the federal
government and te ather corporations for primary and sub-
contract work, progress reports on government-spansored
programs, manuals for use by customer-service and
maintenance persennel, corporate-capability brochures and
technical and scientific news releases. Technical writers
may alsc be called upon to write speeches and business-
magazine articles for scientists and engineers.

REQUIREMENTS FOR THE
MASTER OF SCIENCE DEGREE

The M.S. degree requires 36 units of graduate work. Afl
students must take JW 605 (Libel Law and Press Ethics),
JW 701 (Special Project in Professional Writing) and four
courses (12 units) selected from the following list in
consultation with an adwviser:

Units

JW 600 introduction to Specialized Journal-

IS 3
JW 601 Style for the Professional Writer 3
JW 602 Proposal Writing 3
JW 603 Reporting on Science,

Technology and Medicine 3
JW 604 Graphics and Production

Technigues 3
Jw 607 Writing News for Radio

and Television 3

The remaining 18 units are taken in elective courses.
Generally, students select electives from among the
remaining graduate courses offered in the department.
Students who wish te enhance their scientific and technical
knowledge or who are interested in management or social
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sciences courses may take a maximum of nine credits of
graduate courses in other departments of Polytechnic
University. Approval for this option must be given by the
head of the department.

Elective courses are usually conducted as workshops,

providing students with the kinds of writing and editing
assignments they receive when actually working in the
field.

While students select their individual programs in consulta-
tion with an agdviser, the department strongly recommends
that they select most of their electives in cne of the five
specializations below.

Units

Financial Reporting
Jw 608 Introduction to Documentation 3
JW 609 Comguter Documentation 3
JW 620 Financial and Business Reporting 3
JW 621 Reporting and Editing for the Busi-

ness Prass 3
JW 622 Writing Copy for Industrial Public

Relations 3
JW 623 Publications Management and

Budgeting 3
JW 641 Graphics Workshop 3
JW 701 Special Project in Professional Writ-

ing : 3
Trade-Magazine Journalism
JW 511 Technical Writing about Digital Elec-

tronics 4
JW 608 Introduction to Documentation 3
JW 609 Computer Documentation 3
JW 620 Financial and Business Reporting 3
JW 621 Reporting and Editing for the Busi-

ness Press 3
Jw 622 Writing Copy for Industrial Public

Relations 3
JW 624 Writing Product-Information Copy 3
JW 641 Graphics Workshop 3
JW 701 Special Project in Professional Writ-

ing 3
Medical and Science Reporting
JW 603 Reporting on Science,

Technology and Medicine 3
JW 608 Introduction to Documentation 3
Jw 609 Computer Documentation 3
JW 621 Reporting and Editing for the Busi-

ness Press 3
JW 625 Advanced Medical Reporting 3
JW 626 Medical Public Relations 3
JW 627 Writing Copy on Pharmaceuticals

and Drugs 3
JW 641 Graphics Workshop 3
JW 701 Special Project in Professional Writ-

ing 3
industrial Advertising and Public Relations
JW 608 Introduction ta Documentation 3
JW 602 Computer Documentation 3
JW 821 Reporting and Editing for the Busi-

ness Press 3
JW 622 Writing Copy for Industrial Public

Relations 3
JW 624 Writing Proguct-informaticn Copy 3
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JW 628 Writing Industrial Advertising Copy 3
JWB29 Writing the Marketing Report 3
JW 641 Graphics Workshop 3
JW 701 Special Project in Professional Writ-

ing 3
Technical Writing
JW 511 Technical Writing about Digital Elec-

tronics 4
JW 603 Reporting on Science, Technology

and Medicine 3
JW 6508 Introduction to Documentation 3
JW B09 Coemputer Documentation 3
JW 522 Writing Copy for industrial Public

Relations 3
JW 624 wWiriting Product-information Copy 3
JW 630 Basic Technical Report Writing | 3
JW B31 Basic Technicat Report Writing li 3
JWB32 Writing Technical Manuais 3
JW 641 Graphics Workshop 3
JW 701 8pecial Project in Professional Writ- 3

ing

CERTIFICATE PROGRAM IN A
FIELD OF SPECIALIZATION

Certificates in specialized journalism are available to
students compileting five courses with grades of B or
higher. Courses must be taken in a prescribed sequence
arranged with an adviser. Students enrolled in the
certificate program must meet the same rigorous standards
of performance required of those working for M.S. degrees.
At any time during enrollment, or following the awarding of
the certificate, students in this program may transfer into
the master's degree program if their performance has been
satisfactory and they meet the standards for admission set
by the department. Transfer into the master’s program,
however, may not mean automatic acceptance of all
courses which students have taken while working toward
certificates. Acceptance of crediis depends upon the area
of specialization in which students plan to work for degrees.

ENGLISH AND HUMANISTIC STUDIES
AND MODERN LANGUAGES

Advanced courses and seminars in the humanities may be
offered from time to time for graduate studentis in the
sciences, engineering, specialized journalism, manage-
ment, and the social sciences. HU 805 {Report Writing) is
reguiarly offered by the department. Some departments
permit graduate students to construct minors in the
humanities to fulfill a part of their requirements for
advanced degrees. Advisers in the Department of Humani-
ties and Communications are available to recommend
apprepriate courses for such miners.
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UNDERGRADUATE COURSES

FRESHMAN ENGLISH SEQUENCE

HU 008 Reading and Writing in English

as a Second Language 6:0:0
English as a second language at the high-intermediate level. Devel-
opmeni of grammatical control in writing and improved comprehen-
sion of college-tevel texts. Practice in lisfening and speaking; inten-
sive preparation in language skiils for academic and professional
purposes. Graduate students may register with permission of de-
partment, Admission by placement examination.

HU 009 Introductory Composition 6:0:0
Intensive course in reading comprehension and composition skills
for native speakers of English who have not been adequately pre-
pared for college composition. Emphasis on development of control
over standard written English and fluency in writing. Admission by
placement exarination.

HU 101 Writing and the Humanities | 3:0:3
intraduction 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, preci-
sion and imaginative use of source materials in writing. Admission by
placement examination.

HU 103 Writing and the Humanities |

{English as a Second Language) 6:0:3
Introduction to the humanities and to effective technigues of college-
level writing, designed for students taking English as a second
tanguage. Examination of basic concepts, forms and technigues of
phiiosophy, art and literature, with emphases on fluency, grammar,
syntax, precision and imaginative use of source materials in writing.
Admission by placement examination.

HU 200 Writing and the Humanities [I 303
Introduction to the humanities and to advanced techniques in writ-
ing. Themalic emphasis on change and continuity in the bumanities
and an exploration of the interretationship of the humanistic disci-
plines through siudy of great works of art, philosophy, literature and,
in some sections, music. Advanced work in stylistic options and
more complex forms of writing: the longer cnitical study, the formal
report, the research paper. Prereguisite: HU 101 or HU 103 or
advanced pfacement.

JOURNALISM AND TECHNICAL WRITING
COMMUNICATIONS

Please note: HU 101 or HU 103 is a prerequisite for aii
courses in this section except for HU 119, 120 and 121.

HU 105 Advanced Composition 3:0:3
Lucid expository writing. Gathering and organization of factual ma-
terial into farger units of composition. Methods of research and uses
of library. Topics based on models of expository prose. Long paper.

HU 106 Writing for Pubfication:

The Magazine Article 3:0:3
Development of students’ interviewing and writing skilis to praduce
medium-to-long-tength magazine articles. With instructor's help,
studenis develop story ideas on technical or non-technical subjects,
complete the necessary library research and personal interviews
and write pieces for specific publications. Students are encouraged
to publish their wark, although this is not a specific course require-
ment. Students aiso examine editorial practices of vanous popular,
business and technical magazines and learn how successiul maga-
zine arhicles are put together.



HU 108 News Writing 3:0:3
Workshop to guide students in ail basic news writing techniques.
Writing of leads. Style and structure of news stories. Methods of
news gathering. Writing of different types of news stories—meeting,
speech, interview, human interest, interpretation,

HU 105 Feature Writing 3:0:3
Theory and practice of wriling short or moderate-length magazine
articles on general subjects. Principles and practices of writing in
readable style. Guidance in selecting interesting topics, in market
study, in slanting, in dramatizing, in outlining and wtiting minimum of
three articles.

HU 110 Basic Report Writing | 3:0:3
Fundamentals of report writing applied to short, informal papers
writien by scientists and engineers in actual business situations;
technical correspondence, memoranda, trip reports, pericdic re-
ports and new-product information sheets. Summaries, process and
technical descriptions, instructions, analyses. Effective style, organ-
ization of material and mechanics. Students learn to coocrdinate
tables, graphs and other illustrative matter with textual matter.

HU 111 Basic Report Writing 1) 3:0:3
Writing the longer technical forms commonly used in industry. Tech-
nical proposalg, sections of manuals, letter reports, formal reports,
technical sales literature, and semi-technical and technical articles
for trade journals.

HU 112 Advanced Copyediting Techniquea 3:0:3
Improvement of students’ editorial skills through intensive practice
in writing headlines, decks and subheads for both general and
industrial publications and through assignments in editing, revising
and rewriting copy intended for a variety of publications. Writing
leads and reorganizing garbled copy. Newspaper and magazine
page layout and makeup.

HU 113 Writing for Advertising and

Public Relations 3:0:3
Writing effective advertising copy and publicity releases with em-
phasis on the industrial side. Students write product ads, brochure
copy, product data sheets, news releases, short articles for trade
journals, copy for house organs and speeches. Preparation and
implementation of a typical advertising campaign and arrangements
for press conferences. Layout of ad copy and accompanying color,
design, typographic and illustrative features.

HU 114 Libel Law and Ethical Issues

in Journalism 3:0:3
What libel is and how writers can avoid its many pitfalls. Complete
and partial defenses raised during libel suits and the possible dam-
ages awarded, the principles of "'fair comment and criticism,"* crimi-
nal and civil libel, and one’s right to privacy vs. the public’s *'need to
know.”” The ethical issues facing journalists and other writers today,
concerning writing about new products and technology believed to
be detective or hazardous, pornography and the courts, shield laws,
gag orders and copyrights.

HU 115 Reporting and Writing about :

cience and Technology 3:0:3
How to interview scientists and engineers and how to present the
information obtained in formats understandable to the layperson.
Students write both news and feature stories, and are encouraged
to publish their best pieces,

HU 116 Introduction to Computer Documentation 2:0:3
Computer systems and software documentaticn. The history of
computer documentation; the role of decumentation specialists,
basic concepts and techniques, types of manuals, planning and
management documentation. Prerequisite: one technical writing
course and bagic familiarity with computers. This course cannot be
used 1o satisfy the HU/SS elective reguirements.
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HU 119 Public Speaking 1a2:1Va:2
Training and practice in speaking before groups, preparation of
materials for oral presentations, discussion and interviewing tech-
niques, extemporaneous speaking. Not open to students who were
required to take HU 00B. Students who take HU 120 or HU 121 may
not take HU 118, Prerequisite: Placementin HU 009, HU 101, HU 103,
or HU 200 as a result of the English Compaosition Placement
Examination.

HU 120 Public Speaking and Pronunciation 1Va:1V2:2
Training and practice in speaking before groups, preparation of
materials for oral presentations, discussion and interviewing tech-
nigues, extemporanecus speaking, pronunciation and speaking of
English. This course is only for intermediate English as a Second
Language students who are required to take HU 008 as a result of
the English Composition -Placement Examination. Students who
take HU 119 or HU 121 may not take HU 120. Prerequisite or
corequisite: HU 00B.

HU 121 Public Speaking 3:0:3
Training and practice in speaking before groups, preparation of
materials for oral presentations, discussion and interviewing tech-
niques, extemporaneous speaking. Not open to students who were
required to take HU 008, Students who take HU 118 or HU 120 may
not take HU 121, Prereguisite: Placementin HU 008, HU 101, HU 103,
or HUJ 200 as a result of the English Composition Placement
Examination.

HU 125 Reporting and Writing

for the Wire Services 3:0:3
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 a wire-service report-
er’s daily experiences. Trips to AP and UPI headguarters are ar-
ranged. Reperting accuracy, thoroughness and good journalistic
style stressed. Wire-service history and editorial practices covered.

HU 130 Creative Writing | 3:.0:3
The art and craft of writing poetry, fiction and drama. Students
experiment with all genres. Students’ own work stressed. Weekly
written assignments discussed and criticized.

HU 131 Creative Writing H 3:0:3
Advanced art and craft of writing poetry, fiction and drama. Applica-
tion of individual talents to specific forms. Development of intelligent
critical responses to all forms of literature. Weekly written assign-
ments, plus one longer writing project: a story, play or small collec-
tion of poems. Prerequsite: HU 130 or permission of instructor.

HU 135 Introduction to Corporate Communications 3:0:3
Intensive study, through a review of case histories and writing
assignments requiring field research, of all aspects of editorial work
in the communications department of a medium-sized or large
corporation. Students research, write and edit copy for press re-
leases, newsletters, proposals, house organs, community-relations
campaigns, brochures, and annual reports. Business correspon-
dence, short nontechnical memos and reports, and formats for
minutes of meetings and job descriptions.

HU 136 Writing Annual Reports 3:0:3
The single most important document produced by a corporation is
its annual report. Students learn and practice procedures by which
such a publication is written and produced: planning, scheduling,
researching, writing, editing, graphics and production.

HU 140 Proposal Writing 3:0:3
Solicited and unsolicited proposals in government and private sec-
tors covered. Elements of typical proposals, such as statements of
the problem, technical discussions, how teams organize to perform
work, fiscal information, technical competence of companies to
perform the task and key personnel discussed. Students prepare an
outline and write a proposal on a specific topic as the major course
assignment. '
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HU 141 Graphics and Production Techniques 3:0:3
Graphic design and production techniques and procedures for
technical writers and editors. Magazine layout and preduction of
technical reporis, manuals and proposals. Composition methods,
copy preparation and processing, page makeup, mechanics, print-
ing processes, magazine imposition. Werkshop atmosphere.

HU 142 Writing Operations and

Maintenance Manuais 3:0:3
Preparation of industrial and military technical instruction manuals
covering all phases of operation and maintenance of various kinds of
equipment discussed. How to write these documents according to
government specifications. Compilation of technical information for
manuais and use with graphics and tabutar material (such as
troubleshooting charts)in practical writing situations. Assembling of
parts lists.

HU 150-151 Special Projects

in Communications each 3:0:3
Independent work in an area of communications selected by student
in consultation with instructor. For majors only.

HU 155 Special Topics in Journalism 3:0:3
Courses on special topics in journalism are offered from time to time
by department staff or by visiting scholars. Specific titles and pre-
requisites are announced prior to registration. May be repeated for
credit.

HU 160 Writing the News for TV and Radio 3:0:3
The special formats required for wnting news for TV and radio.
Rewriting of newspaper articles and wire copy in styies necessary
for these formats. Practice in broadcasting news and writing news-
casts under pressure. Prerequisites: HU 108 or permission of
instructor.

HU 161 Writing and Producing

Documentaries for Broadcast 3:0:3
Working in teams, stugdenis research, write and narrate documenta-
ry radio and television broadcasis on pressing social, ecanomic,
political, scientific and technological issues, with emphasis on local
topics. Production as well as journalistic side of broadcasting. Study
of classic models at the Museum of Broadcasting.

LITERATURE

Please note; HU 200 or IS 140-141 is a prerequisite for
all courses in this section.

Engineering department sequencing requirements im-
pose additional prerequisites for many of these
courses. See the Degree Requirements section in this
catalog. -

See also Literature in Translation and Interdisciplinary
tudies, below)

HU 201 Literature of Western Civilization | 3:0:3
Sources of modern ideals and values in ancient world: Greel drama,
Ptato, Lucretius, the Bible and others.

HU 202 Literature of Western Civilization I 3:0:3
Source of modern ideais and values from Middle Ages to 18th
century: miracie plays, Shakespeare, Milton, Voltaire and others.

HU 203 Literature of Western Civilization Ill 3:0:3
Intellectual and cultural, moral and spiritual vajues of modern world
in novels, drama, philosophy, poetry. Literature of Romantic revolt,
Goethe, Dostoevski, Brecht, Sartre, Solzhenitsyn, American and
European poetry.

HU 211 English Literature from Beowulf to 1800 3:0:3

Engtlish literature from Beowulf through Chaucer, Elizabethans and
Jacobeans to 1800.
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HU 212 English Literature from 1800 to Present 3:0:2
English literature from Romantics to present (Wordsworth, Byron,
Dickens, Tennyson, Shaw, Conrad, Beckett and others).

HU 213 Science and Literature 3:0:3
With emphasis on mogdern period, examination of the literary merits
of scientific 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.

HU 222 Shakespeare 3:0:3
Representative tragedies, comedies, histaries. Cuttural, social and
literary influences. Textual problems, recent criticism, Elizabethan
theaire

HU 251 American Literature to 1880 3:0:3
Puritan and neoclassic periods through romantic movement and rise
of realism. Jonathan Edwards, Paine, Irving, Poe, Hawthorne, Emer-
son, Thoreau, Whitman, Twain, James and others.

HU 252 American Literature from 1880 to Present 3:0:3
Major American writers from 1880. Background and thought of
Crane, Dreiser, Robinson, Frost, Millay, Sandburg, O'Neill, Cather,
Wharton, Lewis, Hemingway, Fitzgerald, Wolfe, Faulkner.

HU 258 American Thought* 3:0:3
Background, development and dynamics of American thought. Pro-
test and conformity, individualism and collectivism, sentimentality
and pragmatism. Americans as moral agents, as revealed in mass
media and in readings in titerature and philosophy.

HU 262 Contemporary American Novel 3:0:3
Contemporary American novel as affirmative expression of the
human situation. Technical and phitosophical analyses of such writ-
ers as Golding, Salinger, Updike, Roth, Vonnegut, Clarke, Bellow
and others.

HU 264 The Short Story

Themes, structure, technigues of short stories by writers as diverse
in style and philosophy as Chekhov, Twain, O. Henry, Mansfield,
Lardner, Fauikner, Thurber and Hemingway.

HU 272 Contemporary American Poetry* 3:0:3
Contemporary American poetry as affirmative expression of the
human situation. Technical and phitosophical analyses of recent
writers.

HU 281 Comedy 3:0:3
Nature and uses of humor as viewed by playwrights, psychologists,
philosophers. Theories of comedy from Aristotle to Freud. Plays from
Aristophanes and Moliere to Gitaudoux and Shaw. Humor from
Tarleton to Chaplin and Benchley.

HU 283 Modern American Drama 3:0:3
Technical and philosophical analyses of O'Neill, Milier, Anderson,
Heilman, Williams, Inge, Albee and others. Some contemporary
American films may be included.

HU 291 Short Fiction - 3:0:3
Major writers of the novelfa {fiong short story}. Study of the relation-
ship between literature and ideas in such writers as Saul Belfow,
Alpert Camus, Joseph Conrad, Ernest Hemingway, Franz Kafka,
Thomas Mann, Atexander Solzhenitsyn, Nathaniel West, Class dis-
cussions, cinematic presentations of some works and theatre visits
are integral to course.

HU 295 Literary interpretation and Criticism* 3:0:3
Literary criticism from Plato and Aristotle through Dryden and Pope
to T.5. Eliot. Principles of classicsm, romanticism, realism, existen-
tiatlism. Aesthetic problems of literary genres. Explications and inter-
pretations of texis



HU 287 English Language* 3:0:3
History and development of English language. Readings in old,
middle and early modern English. Middle English exemplified by
selections from Chaucer's Canterbury Tales.

PHILOSOPHY AND COMPARATIVE
RELIGION

Please note: HU 200 or IS 140-141 is a prerequisite for
all courses in this section.

Engineering department sequencing requirements im-
pose additional prerequisites for many of these
courses. See the Degree Requirements section in this
catalog.

HU 341 Introduction to Philosophy ' 3:0:3
Aninitial inquiry into problems, methods and terminology of Western
philoscphy through study and discussions of selected philoscphical
texts.

HU 344 [ntroduction to Logic 2:0:3
Principles and problems in syllogistic and propositional logic. Intro-

duction to first arder predicate logic. Some discussion of the history -

ot iogic, informal fallacies and refations between logic and language.

HU 345 Advanced Logic 3:0:3
Review of propositional logic, followed by an extended study of first
order predicate logic. Examination of metamathematical and philo-
sophical issues associated with formal systems. Introduction to
higher order logic, semantics and modal logic. Prerequisite: HU 344
or eguivalent,

HU 346 Ethical Theories 3:0:3
A study of one or more major ethical theories. The nature of human
action, distinctions between good and bad, virtue, sources of obliga-
tion, freedom of action, human valuation and conscience.

HU 347 Ethics and Technology 3:0:3
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 various ethical problems as well as some
classic ethical texts.

Also listed under LA 140.

HU 348 Great Philosophers | ' 3:0:3
Selected works of such philosophers as Plato, Aristotle, the Stoics,
neo-Platonists, St. Augustine, Maimonides, St. Thomas Aquinas.

HU 349 Great Philosophers |l - 3:0:3
Philosophy from the Renaissance to the 19th century, emphasizing
the rationalist tradition {Descartes, Spinoza, Leibniz), the empiricist
tradition {Bacon, Locke, Hume) and Kant.

HU 352 Philosophy of Science 3:0:3
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.

HU 353 Philosophy of Technology 3:0:3
The nature and meaning of human making and using activities,
examined by means of a critical reading of various conceptual,
anthropoelogical, ethical-political and metaphysicai-epistemological
studies.

HU 354 Social and Political Philosophy* 3:0:3
Examination of philosophical and ethical foundations of divergent
sociopolitical theories and systems. Analysis of such concepts as
justice, the good, freedom, authority, rights in the thoughts of select-
ed political philosophers.
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HU 363 World Religions* 303
Fundamental beliefs and practices of the major world religions:
Hinduism, Buddhism, Confucianism, Tacism, Judaism, Christianity,
and Islam. Readings in religious texts complemented by audiovisual
presentations.

HU 364 Philosophy of Religion* 3:0:3-
An exarination of some of the key issues in understanding religion;
the nature of religion and religious experience: relationships be-
tween faith and reason; arguments for and against the existence of
Ged; probtems of human destiny, death, immartality, religious lan-
guage and pluralism in religion.

HU 365 Science, Technology and Religion* 3:0:3
The implications of science and technology for religion, and of
religion for science and technology. Does scientific cosmology sup-
port or undermine religious beliefs? Does the scientific method
influence the interpretation of religious texts? What is the religious
response to moral issues raised by technology? Is religion responsi-
ble for the development of Western technology?

- MUSIC AND FINE ARTS

Please Note: HU 200 or IS 140-141 is a prerequisite for
all courses in this section.

Engineering department sequencing requirements im-
pose additional prerequisites for some of these
courses. See the Degree Requirements section in this
catalog.

HU 371 Understanding of Music 3:0:3
Active, intelligent listening to masterpieces of Western music from
its origins through Bach, Beethoven, and Brahms. Major musical
forms: concerio grosso, fugue, sonata, symphony, concerto, music
drama, tone poem. Analysis of orchestra scores. Parellel trends in
other arts. The changes in the social roles of music.

HU 375 Modern Music 3:0:3
Music from 1850 to present. Wagner, Strauss, Mahler, Debussy,
Stravinsky, lves, Schoenberg, Berg, Weber, Varese. Revolt against
romanticism; breakdown of traditional tonal-harmoenic 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. :

HU 382 Fine Arts | 3:0:3
Historical and analytical study of Western architecture, sculpture,
painting. Egyptian, Greek, Roman architecture and sculpture. Goth-
ic and Benaissance art. Parallel trends in other arts.

HU 383 Fine Aris | 3:0:3
Historical and analytical study of Western architecture, sculpture,
painting from 1600 to present. Baroque, neoclassic, romantic styles.
Revolt against romanticism and quest for new artistic, decorative
and tectonic forms to express contemporary civilization.

HU 388 Anrt of Asia* 30:3
Architecture, sculpture, painting as cultural, social and religious
expressions of India, China, Japan, Southeast Asia and Islamic
world. Comparisions between Oriental and Occidental arts as
maodes of thinking and feeling.

SPECIAL TOPICS

Please Note: HU 200 or IS 140-141 is a prerequisite for
all courses in this section.

Engineering department sequencing requiraments im-

pose additional prerequisites for these courses. See
the Degree Requirements section in this catalog.
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The fellowing 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 reqistration. May be repeated for credit.

HU 300 Special Topics in Humanities 30
HU 301 Special Topics in Literature 3:0:
HU 302 Special Topics in Philosophy 30

MODERN LANGUAGES

Note: Students must begin a language sequence at the
level of their proficiency. Normally students who have
had two years of a language in high school would
hegin with the third semester of a language in college.
If in doubt of the level of proficiency, a student shouid
consult the appropriate instructor in the department.

GERMAN

ML 111 German [: Foundation Course 3:0:3
For students with no previous training in German. Audiclingual
techniques used to develop proficiency in reading, comprehensicn,
speaking. Early practice in reading original German prose and repre-
sentative poems.

ML 112 German (I 3:0:3
Continuation of foundation provided by ML 111. Reading of criginal
German prose; selections from Hesse, Kastner, Zweig and others,
Prerequisite: ML 111 or equivalent.

ML 113 German HI: Readings in

German Literature Since 1800 3:0:3
Readingand discussion of prose, lyric poetry and drama fo acquaint
studenis with outstanding writers, ideas, movements in German
literature. May be taken by students who have had secondary school
training in German. Prerequisite: ML 1312 or equivalent.

ML 114 German IV 3:0:3
Continued reading of significant German writing with critical and
aesthetic evaluation. Alsc selected reading in philosophical and
scientific subjects. Practice in conversation. Prerequisite: ML 113 or
equivalent.

ML 115 Conversation and Composition* 3:0:3
Spoken German with particular attention to idiomatic expressions;
compositions with training in syntax and style. Prerequisite’ ML 174
or equivalent,

ML 121 Scientific German I* 3:0:3
infroductory course for students who wish to acquire facility in
translation of scientific material from German into English. Funda-
mentals of grammar, problems of syniax and idioms, with emphasis
on scientific terminclogy. May not be offered in fulfillment of any
language sequence or as a humanities elective.

ML 122 Scientific German {1* 3:0:3
Continuation of ML 121. Reading material selected from periodical
and technical journals covering several fields in science and engi-
neering. May not be offered in fuifillment of any language sequence
or as a2 humanities elective. Prerequisite: ML 121 or equivalent.

ML 213 German Drama from 1800 to Present* 3:0:3
Major 1Sth-century dramatists. including Rebbel, Kleist, Grillparzer,
Hauptmann. Background, analysis, interpretation of German drama
of 20th century. Leciures, readings and reports. Prerequisite: ML
114 or equivalent.

ML 214 Contemporary German Literature* 3:0:3
20th-century German writers and literary movemenis. Lectures,
readings, reparts. Prerequisite: ML 114 or equivalent.

S
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ML 215 Goethe’s Faust, Part|* 3:0:3
Background and genesis of Goethe's drama. Reading and discus-
sion of Part |, examining its aesthetic, moral, ethical values. Prerequi-
site: ML 114 or equivalent.

ML 216 Goethe's Faust, Part li* 3:0:3
Reading and discussion of Part i, examining its modern cuttural
implication. Consideration of Goethe's contribution to science. Pre-
requisite: ML 215

ML 217-218 German Thought from

Kant to Present I, I[* each 3:0:3
Significant intellectual currents in writings of philosophers, scien-
tists, poets, social critics, First semester from Kant to Nietzsche,
second semester from Nietzsche to preseni. Readings in German
and English Prerequisite: ML 114 or equivalent

ML 220 German Civilization* 3:0:3
Cultural and political history of Germany, with discussions of physi-
cal and political geography, art, music, religion, phitosophy, educa-
tion, social and economic structures. Prerequisite: ML 114 or
equivalent.

FRENCH

ML 131 French I: Foundation Course 3:0:3
For students with no previous training in French, Audiolingua! tech-
niques used to develop proficiency in reading, comprehension,
speaking. Early practice in reading original French prose and repre-
sentative poems.

ML 132 French Il 3:0:3
Continuation of foundation provided by ML 131. Reading of modern
French prose and poetry. Prerequisite: ML 131 or equivalent.

ML 133 French [ll: Readings in

French Literature Since 1800 3:0:3
Reading and discussion of prose, lyric poetry, drama to acquaint
students with outstanding writers, ideas, movements in French
iiterature. May be taken by students who have had secondary school
training in French Prerequisite: ML 132 or equivalent.

ML 134 French ]V 3:0:3
Continuation of ML 133. Reading of cultural, philosophical, scientific
subjects. Practice in conversational French. Prerequistte: ML 133 or
equivalent.

ML 135 Conversation and Composition* 2:0:3
Spoken French with particular attention to diomatic expressions:
compositions with training in syntax and style. Prerequisite: ML 134
of equivalent.

ML 235-236 French Thought From

Rabelais to Sartre 1, [I* each 3:0:3
Traces course of two major currents in French thought: liberalism
and traditionalism First semester on Rabelais, Montaigne,
Descartes, Pascal, Rousseau, Voltaire, the Encyclopedists. Second
semester on Joseph de Maistre, Balzac, Michelet, Comte, Taine,
Henan, Bargsen, Sartre, Maritain, Levi-Strauss. Readings in French
and Englsh. Prerequisite ML 134 or equivalent.

ML 237 Contemporary French Literature 3:0:3
Varied currents of 20th-century literature from Proust to Camus,
Sartre, the exponents of the nouveau roman. Lectures, readings,
reports Prerequisiie; ML 134 or equivalent.

ML 238 French Civilization 3:0:3
Cultural and political history of France and French community, with
discussion of physical and political geagraphy, art, music, religion,
philosophy, education, the social and economic structures. Prereg-
uisite: ML 134 or equivalent.



RUSSIAN

ML 151 Russian I Foundation Course* 3:0:3
For students with no previous training in Russian. Audiolingual
techniques used to develop proficiency in reading, comprehensicn,
speaking. Early practice in reading original Russian prose and repre-
sentative poems

ML 152 Russian [I* 3:0:3
Continuation of foundation provided by ML 151. Reading of Russian
prose and poetry. Prerequisite: ML 151 or equivalent.

ML 153 Russian lll: Readings in 19th-Century

Russian Literature* 3:0:3
Reading and discussion of prose, lyric poetry, drama to acquaint
students with outstanding writers, ideas, movemenis in Russian
literature, Prerequisite: ML 152 or equivalent.

ML 154 Russian IV* 3:0:3
Continuation of ML 153. Reading of cultural, philosophical, scientific
subjecis. Practice in conversational Russian. Prereguisite: ML 153 or
equivalent.

ML 155-156 Contemporary Russian

Literature and Civilization* each 3:0:3
Reading of Soviet prose and poetry. Simuitaneous study of USSR’s
gecgraphic, pohtical, cultural status. All readings in Russian. Prereq-
wisite: ML 154 or equivalent.

SPANISH

ML 161 Spanish I: Foundation Course 3:0:3
For students with no previous fraining in Spanish. Audiclingual
techniques used to develop proficiency in reading, comprehension,
speaking. Early practice in reading original Spanish prose and repre-
sentative poems.

ML 162 Spanish li 3:0:3
Continuation of foundation provided by ML 161. Reading of modern
Spanish prose and poetry. Prerequisite: ML 161 or equivalent.

ML 163 Spanish lll: Readings in

Spanish Literature Since 1800 3:0:3
Reading and discussion of prose, lyric poeiry, drama o acguaint
studenis with ouistanding writers, ideas, movements in Spanish
literature. May be taken by students whohave had secondary school
fraining in Spanish. Prerequisite: ML 162 or equivalent.

ML 164 Spanish IV 3:0:3
Continuation of ML 163 Reading of culiural and philosophical sub-
lects. Practice in conversational Spanish. Prerequisite: ML 163 or
equivalent

ML 265-266 Culture of Latin America L, il each 3:0:3
Intellectual and hterary aspects of Hispano-American civilization
touching on historical, sociological, political, economic back-
grounds. Readings in Spanish. Discussion of contemporary life and
practice in speaking Spanish. Prerequisite: ML 164 or equivalent.

LITERATURE IN TRANSLATION

Please note: HU 200 or IS 140-141 is a prerequisite for
all courses in this section.

Engineering department sequencing requirements im-
pose additional prerequisites for these courses, See
the Degree Requirements section in this catalog.

HUMANITIES AND COMMUNICATIONS

ML 311 Currents of Unrest in 20th Century:

German Literature {in English translation)*  3:0:3
Study of some major writers of German-speaking countries against
furbulent politicat background of Europe in 20th century: Hesse,
Kafka, Mann, Boll, Grass.

ML 312 Currents of Unrest in 20th Century: French
Literature {(in English translation)* 3:0:3
gtudy of modesn French authors: Sartre, Camus, Beckett, lonesco,
enet,

ML 313 Currents of Unrest in 20th Century: Aussian

Literature {in English transiation)* 3:0:3
Modern Russian literature in post-revolutionary political and sociat
setting. Sholokhov, Pasternak, Solzhenitsyn,

ML 318 The Hebrew Bible* 3:0:3
A study of three parts of Hebrew Bible with emphasis on language of
Bible and traditional modes of interpretation. Discussion of recent
palecgraphic and archaeological materiais.

ML 319 The Jewish Heritage* 3:0:3
Rapid survey of Jewish history. Language of the Jews: Rabbinical
Hebrew, Aramaic, Yiddish {West and East}, Judeo-Arabic, Judeo-
Persian, Ladino, modern Hebrew. The Jewish Year: laws and cus-
toms. Survey of scurces and guide to literature.

LINGUISTICS

Please note: HU 200 or IS 140-141 is a prerequisite for
all courses in this section.

ML 381 Language and Society* 3:0:3
Nature and social functions of language. lis key properties as con-
trasted with animal communication. Theories on origin of speech.
Vocal organs. Introduction to phonetics and phonemics. History of
writing. Phonetic changes. Survey of world's languages. Etymology,
semantics, semantic shifis. May be taken as humanities elective.

ML 382 Introduction to the Study of Language* 3:0:3
Principles and methods of descriptive study of Janguage; survey of
major linguistic theories; development of writing; typological diversi-
ty in world's languages and mechanisms of language change that
give rise to linguistic variety. May be taken as humanities elective.

ML 383 Advanced Topics in Study of Language* 3:0:3
Descriptive and historical linguistics. Detailed analysis of topics in
syntax, phonemic problems in study of English and foreign lan-
guages, 8faphemics, linguistic phylogeny and phylogenetic
changes. Generative-transformational, mathematical and computa-
tional linguistics. Machine translation. May be taken as humanities
elective. Prerequisite: ML 381 or ML 3B2 or equivalent.

INTERDISCIPLINARY STUDIES

1S 140 Language and Communication 3:0:3
Types of language and modes of communication, including animal
{bee, chimpanzee} and human communication, language develop-
ment in children and the “languages” of music, art, literature and
engineeting ({the Brooklyn Bridge). Readings, films, group projects
and reports, museum visits, expository and creative writing.

IS 141 The Self and Society 3:0:3
An exploration of the relationship between the individuai and socie-
ty, language as a vehicle of cuiture, cuitural variety and the signifi-
cance of cultural modeis {from Homer's Odyssey to Orwell's 1984
and C'NMeil's proposed space colony). Readings, films, group
projects and reports, museum visits, writing. Prerequisite: IS 140 or
permission of instructor.
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IS 145 The American, This New Man 3:0:3
The changing pattern of nationalism in the United States and the
changing self-definition of the American in response to forces from
within and from without—as found in literary, artistic and histoncal
sources from the 17th century io the present. Prerequisites: S 140-
141 or HU 200 and SS 104,

IS 146 Brooklyn: History and Culture 3:0:3
An interdisciplifary exploration of the evolution of Brooklyn from a
collection of abonginal communities fo a European colony and even-
tually an American city. Stressing social, political, economic and
culiural factors, this course covers the physical growth, political
evolution, economic development, transporiation networks and cul-
turai life of evoiving Brooklyn, Prerequisites: 1S 140-141 or HU 200
and SS 104. :

GRADUATE COURSES

SCIENCE, TECHNICAL AND FINANCIAL
WRITING AND JOURNALISM

JW 511+ Technical Writing about Digital Electronics 3%2:0:4

Designed for students with no background in electronics, this
course provides the fundamenials reguired for writing about digital
electronics. Thoroughout the course emphasis is placed upoen rec-
ogmizing standard circuits, developing hming diagrams and writing
functional descriptions A three-tier approach is used in the written
functicnal descriptions: high-level block diagram, intermediate
block diagram, and detaled circuit analysis.

JW B00 Introduction to Specialized Journalism 2v2:0:3
Acourse designed to familiarize the student with the career opportu-
nities available and the writing requircments demanded in these
major fields of specializatien: financial and business journalism,
industrial and trade magazine journalism, medical journalism, indus-
tnal public relations and advertising, scientific and engineeting
writing. Students will be required to research and write articles in
each of these areas.

JW 601 Style for the Professional Writer 2v2:0:3
Designed to strengthen the student's command of usage, style,
grammar, punctuation, precision, logical structure and color through
intensive copyediting practice.

JW 602 Proposal Writing 21/2:0:3
Solicited and unsolicited proposals in both the government and
private seciors are covered. The different types of proposals are
covered Topics include writing and editing. ability to work as a team
member and {0 cope under heavy pressure. knowledge of graphics
and production and procedures in proposal writing. Emphasis on the
elementis of a typical proposal, such as statement of the probiem,
technical discussion, how the fcam will arganize to perform the task,
fiscal information, technical competency of the company to perform
the task and key personnc!. The student will be required to prepare
an outline and then to write a proposal on a specific topic worked out
with the instructor as the major course assignment.

JW 603 Reporting on Science, Technology

and Medicine 2/:0:3
Emphasis on spoi-news reporting and the Sunday-supplement fea-
ture aimed at a general newspaper audience. The longer interpretive
pieces done for this course will required personal andior telephone
inferviews with recognized medical, scientific and engineering au-
thorities i agiven discipline. The steries, however, willbe winttenina
popularized vein for a general audience. Course will consider how
science writers develop feature-article ideas and how they follow
them through to publication. Students will be encouraged to submit
the work they do in the course for publication.
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JW 604 Graphics and Production Techniques 21/2:0:3
An introduction to graphic design and production techniques and
procedures for technical writers and editors, with emphasis on
magazine layout and producing technical seports, manuals and
propesals Topics covered will inctude composition methods, copy
preparation and processing, page makeup, mechanics, printing
processes, magazine imposition. Course will be conducted in a
workshop atmosphere.

JW 605 Libel Law and Preas Ethics 212:0:3
Based on a study of some classic cases, this course will familiarize
the student with the essentials of libel law necessary when writing
for publication. Journalistic ethics and writer's responsibilities to
sources and readers are also considered,

JW 606 Oral Technical Presentations* 2%2:0:3
The factors that make an engineering or scientific talk or panel
discussion not only informative but interesting to the listener from an
audio-visua! standpeint as well. Major considerations are content of
the talk, the speaker’'s demeanor, use of visual aids, delivery of the
paper {diction, enunciation, voice, posiure, gesiures, methods of
presentation). Students wili participate in speechmaking situations
and in panel discussions covering a wide variety of technical
subjects.

JWB0T7 Writing News for Radio and Television 21/2:0:3
This course is designed ic train students to write news for the
electronic media. The focus wilt be on science and business news
stories The course will entail intensive practice in writing for radio
and television, and will teach students accepted format and style of
media news writing. The course will also acquaint students with the
requirements and limitations of the media and how these must be
taken into account in news writing. Students will use video and audio
technology in the course.

JW 608 Introduction to Documentation 2/2:0:3
Anintroduction to the field of technical documentation in general
and te computer documentation in particular. includes a brief history
of documentation and management needs in the documentation
area, particularly techniques, production and core studies.

JW 609 Computer Documentation 212:0:3
An overview ang introduction to computer systems angd software
decumentation. Topics include the history of computer documenta-
tion, market trends in the field, role of the documentation specialist,
basic concepts and technigues, types of manuals, planning and
management documentation. Prerequisite: one technical writing
course and MG 602: Computers in Management,

JW 620 Financial and Business Reporting 21/2:0:3
For studenis whe intend to go into financial and business reporting
or financial public relations, this course will be conducted as a
workshop. Students will cover the business and financial scene as if
they were reporting for a business periodical or the financiat section
of a newspaper. Hard business news reporting and interpretive
pieces will be stressed in such areas as economic trends, marketing,
corporate activities, the stock market, government regulations, in-
dustnial technology, labor-management relations, energy, industry
and the environment and advertising. Course will familiarize the
studenti with the corporate annuai report, the investment company's
research report, stock analysis reports, the financial press release.
Financial and business publications will be studied.



JW 821 Reporting and Editing

for the Business Press 2Y2:0:3
The need exists on business and trade magazines — both technical
and non-technical — for reporters and editors with solid journalistic
skills and a knack for digging out facts. This course surveys the
diverse editorial opportunilies in business-press journalism and
helps the student develop the nacassary skiils in writing, editing and
interviewing that such publication$ demand Among the assign-
ments: wnbing short news stories, copy-editing {including the writing
of heads and decks), rewriting weak copy for a magazine's depart-
ments {new products, books and literature, case histories, news,
company and personalty profiles, etc}, short features describing
plant layouts, machine operation, maintenance procedures and
business conditions. Censideration will be given alsc to the longer
feature article often referred to as the roundup story. Since most
specialized business (frade) magazines serve a particular field of
industry {automotive, electronics, petrochemicals, efc.}, many of the
articles appearing in them are contributed by industry authorities.
The course willemphasize the responsibility of the editor to cultivate
good working relationships with such people to induce them to write.

JW 622 Writing Copy for Industrial

Public Relations 2Y2:0:3
A workshop approach to doing public relations work for a corpora-
tion requiring both product and corporate publicity. Course covers
the PR functions from the standpoint of both the in-house staffer and
the account executive at the agency. Among the subjects taken up:
publicity methods used to infroduce a new product, writing the
standard press release, preparation of the technical article dealing
with a phase of the company's expertise, writing and piacement of
case histories, arranging press conferences and plant {ours, han-
dling press inguiries, writing speeches. The course alse considers
the working relationship that develops between the PR agency and
the in-house staif of the client in cases where companies utilize both
services.

JW 623 Publications Management

and Budgeting” 2v2:0:3
Setting up and managing a budget for a publication. This course
deais with all phases of expenses {fixed and vanable) incurred in the
esiablishment and operation of both a corporation’s publications
group and a business magazine's editorial department. sources of
income, salaries and fringe benefits, art costs, production cosis
(including printing}, travel and entertainment, telephone, space rent-
al, office suppiies, temporary help and other expenses normally
incurred by editonal depariments. Budgeting for the business mag-
azine will concentrate on five key elements, showing how they relate
to the editorial department’s operation: editorial, mechanical, adver-
tising, circulation, administration. Students will work on specitic
projects involving page budgets and dollar budgets.

JW 624 Writing Product-information Copy 2v2:0:3
Consideration of the mass of sales-promotional and technical cata-
logues, brochures, manuals, spec sheets, flyers and news releases
that promote a company's products. Emphasis will be on the ap-
proaches to writing such matenal. In addition to preparing copy for
the shorter product-promotion bulletins, students will be responsi-
ble for providing the text for a major catalogue or brochure promot-
ing a given preduct or technology and based on raw data either
provided by the instructor or gathered by students. Course will
siress the need for product information of varying degrees of techni-
cal complexity to suit the technical compétency cf the prospective
customer for whom the literature 1§ intended.

JW 625 Advanced Medical Reporting 212:0:3
Writing on medical and biolegical subjects, with emphasis on inter-
viewing. Students will gather much of the infarmation for their wrifing
assignments from sources in the field and will prepare articles for the
general press, semi-technical reports for pharmaceutical houses,
articles for professional magazines and sales ang promotional litera-
ture for medical products.

HUMANITIES AND COMMUNICATIONS

JW 626 Medical Public Relations 212:0:3
The special considerations, responsibilities and problems faced by
public relations officials at medical research facilities, hospitals,
medical schools, foundations and fund-raising organizations and
pharmaceutical companies. Emphasis on writing medical and phar-
maceutical press releases, brochures, film scripts, other in-house
publications, speeches, press kits for press briefings. Visits to
medical facilities to tafk with public relations officials and research
scientists.

JW 627 Writing Copy on

Pharmaceuticals and Drugs 212:0:3
Course is geared to preparing studenis for expanding opportunities
in writing copy for pharmaceutical and drug companies. intensive
practice in writing new-product data sheets, bulletins and other
technical literature generally used by “detail” men; research re-
ports, progress reports and other technical papers based on infor-
mation supplied by the instructor and gathered on trips fo local
pharmaceutical companies, technical speeches; advertising and
public relations copy. A major paper wiil be assigned as a term
project.

JW 628 Writing Industrial Advertising Copy 2V2:0:3
Covers the objectives of indugtrial and technical advertising and
how to achieve them through the three basic ingredients of the
magazine ad: copy, artwark and layout. Emphasis is on the princi-
ples of writing effective copy and heads, the process of media
selection for a given ad {product prometion, institutional), the prepa-
ration of an ad campaign, how to set up booths for incustrial displays
and exhibits, conducting the direct-mail campaign, the value and
preparation of sales literature and an analysis of business-publica-
tion advertising today. The roles of the company advertising manag-
er and the agency’s account executive and their interrelationship are
delineated. Completion of a special project and several ad-writing
assignments will be required.

JW 629 Writing the Marketing Report 22:0:3
The purpose of the marketing report is to aid the client in finding the
best means to increase sales of a given product Itis also employed
to present the findings of test-marketing programs and to make
recommendations based on these findings. This course deals with
the writing of reports based on intensive analysis of customer
reaction to a given product. Students will acquire the basic skills
needed to research, analyze and interpret raw daia gathered in
putting together their own reports. The importance of making inten-
sive use of tabular data and graphs will be stressed. Case histories
will be studied.

JW 630 Basic Technical Report Writing [ 2v2:0:3
Fundamentais of technicai writing. Emphasis on organization, clarity
and accuracy In writing abstracts, descriptions of processes and
mechanisms, definitions, short technical correspondence, trip re-
ports, technical sales letters, technical information sheets and iroub-
le-shooting reporis. Study of related library information-retrieval
techniques and use of data banks for background ang verification of
technical information.

JWE31 Basic Technical Report Writing 11 212:0:3
The longer report forms: progress, evaluation, feasibility, investiga-
tion. Analysis of parts of texi, including statement of problem,
methods, conclusions, and use of graphic and tabutar matenial.
Emphasis on logical organizations and clarity, Introduction to edit-
ing, layout and production techniques.

JW 632 Writing Technical Manuals 214:0:3
Intensive practice i preparing industrial and military technical in-
struction manuals covering all phases of operation and maintenance
of various kinds of equipment. Training in how o write these docu-
ments according to government specifications. The compilation of
technical information for the manual and itg use in conjunction with
extengive graphics and tabuiar material {such as troubleshooting
charts)are emphasized in practical writing situations. Assembling of
a parts list is covered. The writing of military fraining manuais is afso
included.
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JW 640 The Video Documentary* 212:0:3
This course will provide students with an opportunity to write and
produce video documentaries. The emphasis in the course willbe on
video materials used in industry, t.e., tapes used in training, sales
and promotion. The course will be both a writing course and a
preduction course. Since this course will involve large-scale
orojects, students should take it after JW 807, which will provide
some background in video and media writing.

JW 641 Graphics Workshop 2Y2:0:3
A workshop devoted to the actual production of technical graphics
— charts, graphs, newsletlers, eic. Prerequisite: JW 604 or
equivalent.

JW 701 Special Project in

Professional Writing 2Y2:0:3
Students, working in conjunction with a faculty member, will pursue
a course of independent study dealing with a special facet of
professional writing. They will be expected to gather the buik of their
information firsthand, that is, from personal contact with their
sources, in addition to conducting the usual literature search. The
end result of this project will be an original, thoughi-provoking
interpretive report to be submitted io the department for faculty
review and approval.

JW 702 Special Topics in Journalism 2v2:0:3
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 o registration.

ENGLISH AND HUMANISTIC STUDIES

HU 521 Seminar in Oral English 3:0:0
For speakers of English as a secend language, praciice in pronunci-
ation, articulation, informal discussion and format orat presentation.
Emphasm ondiscourse skills characteristic of the American universi-
ty environment. Admission by placement test as required by gradu-
ate depariments or by student choice. Course may be taken more
than ence.

HU 522 Seminar in Written English 3:0:0
Writing workshop for foreign-born graduate students. Emphasis on
integrating grammar and rhetoric into effective technical writing,
using scieniific data. Admission by placement test as required by
graduate departments or by student choice. Course may be taken
more than once.

HU 605 Report Writing
Various standard forms of technicat and scientific writing. Emphasis
on clarification of purpese, logical organization, effective style. Anal-
ysis and discussion of reports appearing in current professional
journats. Methodology of bibliography.

HU 622 Seminarin Shakespeare* 212:0:3
Art and artifice in construction and motivation of several major plays
by Shakespeare. Discussion and research papers. Prerequisites:
HU 211, HU 212, HU 222 or equivalent.

HU 638 Seminar in American Thought* 2v2:0:3
Basic American attitudes and concepis as revealed culiural-
ly—literature, films, periodicals, comics, art-——with emphasis on de-
velopment of American mythology. Prerequisites: HU 257, HU 252,
HU 262 or equivalent.

HU 650 Symbolic Logic 2v2:0:3
A study of the principles of logic as analyzed in the Aristotelian,
Stoic, and modern mathematical traditions. Emphasis on the philo-
sophical interpretations of and issues raised by these vanous ap-
proaches to the formalization of thought.
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2%2:0:3

HU 651 Ethics and Technology 2Y2:0:3
Study of one or more of the ethical issues involved with iechnology:
engineering ethics, environmental ethics, consumerism, the ethics
of targe scale systems, nuclear ethics, biomedical ethics, the ethics
of technology transfer and development, media ethics, etc. Empha-
sis on the special ethicai concepts developed in order to deal with
these issues: responsibiiity, safety, liability, etc.

HU 652 Seminar in Philosophy of Science* 22:0:3
Selected aspects of methodology, presuppositions, scope, goals of
natural sciences. Relations between science and philosophy, rela-
tion of scientific knowledge to world of experience:; status of logical
and mathematical iruth; nature of explanation; causality, determin-
ism, induction; laws and theories; nature of meaning.

HU 653 Philosophy of Technology 2Y2:0:3
Selected investigation of issues in philosophy and technology stud-
tes: the nature of technology, its social and political context and
implications, and its metaphysical, epistemological, and religious
dimensions.

HU 654 Seminarin Sociat and

Political Philosophy* 21/2:0:3
Central concepts of social and political thought, freedom, law, jus-
tice, rights, democracy, property in writings of historical ang contem-
porary philosephers. Emphasis on various interpretations of these
concepts found in currently infiuential and conflicting sociopolitical
ideologies.

HU 655 Science, Technology, and Literature 21/2:0:3
Selective examination of how science and technology have been
reflected in imaginative literature, and on occasion been influenced
by that literature. Emphasis on the period since the Renaissance.

HU 897 Seminar in English Language* 2v2:0:3
History and development of English language. Sound shifts, mor-
phology, phonology. Readings in old, middle, early madern English.

HU 700 Special Topics in Philosophy 21/2:0:3
Specialized study devoted to a pasticular philesopher, philosophical
tradition, or problem. With permission of the department, may be
repeated for credit.

HU 701 Independent Study in Philosophy 2%2:0:3
Directed independent study or project dealing with a particutar
phitosopher, philosophical tradition, or problem. With permission of
the department, may be repeated for credit

MODERN LANGUAGES

ML 611 German for Research” 272:0:3
For students in all fields who need practice in tranglation of scientific
writings from German into English. Enlargement of scientific vocabu-
lary. Problems of syntax and idioms characteristic of scientific Ger-
man. Intended to prepare students for M.3. and Ph.D. language
examinations. Prerequisite: one year of German or instructor’'s
permission.

ML 655 Russian for Research I* 2v2:0:3
Intreductory course for students who wish to acquire facitity in
translation of scientific material from Russian into English. Funda-
mentals of grammar, problems of syntax and idioms, with emphasis
on scientific terminology. Not for thorough formal knowledge of the
language. May not be otfered in fulfilment of language requirement.

ML 656 Russian tor Regearch II* 2¥2:0:3
Continuation of ML 655. Reading material from periodicals and
technical journals cavering fields of engineering and science Pre-
requisite: ML 655 or equivalent.



FACULTY

Duane DeVries, Associate Professor of English and Head
of Department

B.A., Kalamazoo Cotiege; M.A., Ph.D., Michigan State
University

Dickens, the nineteenth-century English novel, expository
writing

Victor Bobetsky, Professor of Modern Languages
B.S., M.A., Columbia University
German fanguage and literature

Donald Hockney, Professor of Philosophy of Science
B.A., McMaster University; Ph.D., Cornell University
Philosophy of science, philosophy of language

Bernard Rechtschaffen, Professor of Modern Languages
B.S..MA. PhD., New York University
Comparative fiterature, science and literature

Anne Eisenberg, Associate Professor of Humanities and
Communications

B.A., Barnard College; M.A_, University of lowa; Ph.D., New
York University

Linguistics, technical writing, reading

Sylvia Kasey Marks, Asscciate Professor of Engiish
B.A., M.A_, University of Michigan; Ph.D., Princeton
University

Samuef Richardson, the eighteenth-century English novel,
pubiic speaking

Carl Mitcham, Associate Professor of Philosophy and
Director of the Philosophy and Technology Studies Center
B.A., M.A., University of Colorado

Philosophy of technology

Lowell L. Scheiner, Associate Professor of Humanities
and Communications

B.A,, City Coilege, City University of New York; M.A_,
Columbia University; M.S., Columbia University {Graduate
School of Journalism)

Technical writing, journalism

Wolhee Choe, Assistant Professor of English

B.A., Adelphi University; M.A., Ph.D., City University of New
York

Nineteenth-century English fiterature, iiterary theory, En-
glish as a second language

Jane Robinett, Assistant Professor of Humanities and
Communications

B.A., Goshen Coilege; M.A., Ph.D., University of Nofre
Dame

Software documentation, twentieth-century poetry

ASSOCIATED FACULTY

Paul Levinson, Visiting Professor of Humanities and
Communications

B.A., New York University; M.A., The New School for Social
Research; Ph.D., New York University

HUMANITIES AND COMMUNICATIONS
ADJUNCT FACULTY

Richard L. Amper, Jr., Adjunct instructor of
Communications
B.A., University of Missouri

Thomas Amper, Adjunct Instructor of Communications
B.A., Bartmouth College

Andrew Appel, Adjunct Instructor of Music
D.M.A., Julliard School of Music

Barbara Bartholomew, Adjunct Instructor of
Communications

B.A., San Diego State University; M.S., Polytechnic institute
of New York

Edward Bell, Adjunct Instructor of Communications
B.A., City College, City University of New York

Trudy BeH, Adjunct Lecturer of Communications
B.A., University of California, Santa Cruz; MA_, New York
University

Gerard Cardillo, Adjunct Lecturer of Communications

Allen M. Cobrin, Adjunct Instructor of Communications
B.A., City College, City University of New York: M.A
Columbia University

Frederick Courtney, Adjunct Assistant Professor of
Modern Languages

B.A., Columbia College; M.A_, University of Michigan; Ph.D.,
Columbia University

Manning Dandridge, I, Adjunct Insiructor of English
B.A., M.A_, State University of New York at Stony Brook s

- Dennis Eskow, Adjunct Lecturer of Communications

B.A., Lehman College, City University of New York

Alice Ettenson, Adjunct Instructor of English
B.A., MA., Hofstra University

Deborah Freedman, Adjunct instructor of English
B.A., M.S., Brooklyn College, City University of New York:
M.S., Polytechnic University

Peter Fusco, Adjunct instructer of English
B.A., Hunter College, City University of New York

Peter Z. Grossman, Adjunct Associate Professor of
Humanities and Communications
M.A., MF A, Columbia University

Erin Hayes, Adjunct instructor of English
B.A., University of Wisconsin, Madison; M.A., City College,
City University of New York

John Horgan, Adjunct Lecturer of Communications
B.A., Columbia University; M.S., Columbia University {Grad-
uate School of Journalism)

Eric Katz, Adjunct Assistant Professor of Philosophy
B.A., Yale University; M.A,, Ph.D., Boston University
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Joan Kelly, Adjunct Instructor of English
B.A., Adelphi University; M.A_, Long island University

Edward Kerins, Adjunct Lecturer of Communications
Julliard School of Music

Leonare Kuhn, Adjunct Instructor of Communications
B.A., Hunter College; M.A., University of Arizona; M.S_,
Polytechnic University

Dirk Leach, Adjunct Instructor of Humanities
B.A., Bucknell University: M.A | State University of New
York at Stony Brook

Linda Lerner, Adjunct Instructor of English
B.A., M.A , Brooklyn College, City University of New York

Dolores Massari, Adjunct Instructor of Communications
B.S., Fordham University; M.S., Polytechnic University

Isobel Mendelson, Adjunct Instructor of English
B.A., Syracuse University

Fred Messner, Adjunct Lecturer of Communications
B.A., B.S., Columbia University

Alan M. Nadler, Adjunct Instructor of English

B A., Queens College, City University of New York; M.A.T |

University of lowa; M.F.A., Columbia University

Peter E. S. Nichois, Adjunct Instructor of English
B.A., Beloit College; M A, City College, City University of
New York

Mary Orovan, Adjunct Instructor of English
B.A., University of Southern California; M.A., New York
University

Hans Ostermann, Adjunct Instructor of Medern Language
B A, MA. Hofstra University

Michelle Owens, Adjunct instructor of English
B.A., Yale University; M.F.A., Columbia University

Colleen M. Sandford, Adjunct Assistant Professor of
English
B.A., Washburn University; M A, Ph.D., University of lllincis

John Sannuto, Adjunct Instructor of Spéech
B A, Brooklyn College, City University of New York, M.A
New York University

Waolfgang Schirmacher, Visiting Adjunct Associate Re-
search Professor of Philosophy
Ph.D., University of Hamburg {Germany)

Nanci Milstein Shapiro, Adjunct Instructor of Art
B.A, MA. State University of New York at Binghamton

EMERITUS FACULTY

John G. Cavanna, Professor Emeritus
Ph.D., University of Minnesota

Clifford Osborne, Professor Emeritus
M.A., University of Denver
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IMAGING SCIENCES AND
ENGINEERING

Imaging sciences and engineering {IS&E) is an interdiscipti-
nary subject which concerns all aspects of the acquisition,
communication, display, recording and understanding of
pictorial information. It is the basis of world-wide industries,
which include photography, graghic arts and television as
well as newer areas of medical imaging, remote sensing,
radar, computer graphics, pattern recognition and com-
puter vision.

Until now, imaging has been taught as a component of
other disciplines: optics as part of physics, image
processing under electrical engineering, photoactive mater-
ials in chemistry. Now there has emerged the new discipline
of tmaging Sciences and Engineering, to deal comprehen-
sively and in an integrated fashion with the needs of this
ndustry. The Institute of Imaging Sciences, founded at
“olytechnic in 1981, offers a graduate program in these
Jisciplines which provides the intellectuai foundation for alt
maging technologies.

¥rawing on faculty from five departments and from
1dustry, the Institute conducts a variety of projects in
mage processing, communications, optics and devices,

nd photoactive materials. lts educational program is
centered on the master of science degree in imaging
sciences and engineering.

THE GRADUATE PROGRAM

The preferred background for students entering the
graduate program of IS&E is a bacheior’s degree in
electrical engineering from an ABET-accredited institution.
Alternatively, a bachelor's degree in computer science,
physics, mathematics or chemistry is suitable. Students
with deficiencies in specific areas, particuiarly in mathemat-
ics, may be required to take one or mare preparatory
courses before entering the imaging sciences program.
Professional experience in areas refating to imaging is given
strong consideration during admission.

All courses in the curriculum are offered in the evening for
the convenience of working professionals. The curriculum
may be pursued either part-time or full-time, with normal
completion in 3 years or 2 years respectively. All courses
are open and may be taken under non-degree status.
Candidates for the master of science degree in IS&E must
plan their program with reference to the list of required
courses.

Apart from the academic courses listed in the table, the
Institute organizes a series of imaging colloguia where well-
known experts offer seminars on a variety of imaging
subjects. The colloquia are open to everyone and they do
not carry academic credit, but they provide an oppertunity
for students and faculty to listen to and meet imaging
experts from industry as well as from other universities.

Requirements for Master of Science
Degree in Imaging Sciences and

Engineering
No. Required Courses Units
IM 602 Optics 3
IM 603 Vision, Color 3
IM 604 Image Processing Principles |: De-

terministic Signals 3
IM 605 image Processing Principles II:

Stochastic Signais, Information

Theory 3
IM 606 Imaging Laboratory 3
IM 701 image Analysis 3
IM 702 Image Processing Laboratory 3
IM 703 Chernical and Physical Image Re-

cording: Graphic Arts 3
IM 704 Electronic Imaging 3
Having completed the required courses, the student
reqisters for a master’s project with his adviser. He aiso
registers at that time for two elective courses to support
that project.

Electives (Two from list)
No. Course Title Units
IM730 Introduction to Medical Imaging 3
IM 731 Pattern Recognition 3
iM 740 Microlithography 3
IM 741 Topics in Imaging 3
IM 742 Topics in Imaging 3
PH 637 Radiation Physics, Medical Applica-

tions 3
PH 801 Medical Imaging Processing 3
CS 651 Computer Graphics 3
CS 653 interactive Computer Graphics 3
CS5 661-662  Artificial Inteliigence 3
5908 Computer Vision and Scene Analy-

sis 3
EL 551-552 Electro-Optics 3
EL 635 Data Communication Networks 3
EL 658 Fiber Optic Communication 3
EL 676 Fundamentais of Radar 3
EL 739 information Theory 3
EL 935 Principles of 'mage Ceoding,

Transmission and Reconstruction 3
MT 603-604 Electron Micrascopy 3
MT 705 Semiconducteor Technology 3
MS Project
No. Course Title Units
IM 880 Project in Imaging Science 3
Total Credits {Required Courses, 36

Twe Electives, Project)
In order to qualify for the master of science degree, the

student must obtain 36 credits. The MS project counts for 3
credits. All other courses are also 3 credit courses as
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shown. it is possible to take courses separately on 2 non-
degree basis. The academic credit accumutated by the
special student will be counted towards the MS degree if
fater the student decides to complete the program for a
degree. Some of cur courses are accepted as electives in
electrical engineering, physics and chemistry.

GRADUATE COURSES

IM 602 Optics 212:0:3
Imaging: Introduction to Imaging; review of wave physics; radiation
sources; ray optics and optical imaging; coherent optics and ho-
lography; graded refractive index materials. Fiber optics; optical
signal processing. Electron and x-ray imaging systems; radiation
detectors, electronic imaging.

IM 603 Vision, Color 2v2:0:3
Radiometry and photometry, objective tone reproductions. Psycho-
physics of visian, color vision. Basic color science; principles of color
_reprogduction.

IM604 Image Processing Principles I: Deterministic

Signais 2v2:0:3
Representation and analysis of deterministic signats; periodic func-
tions, non-periodic functions, and singutarity functions; Hilbert trans-
forms, the Lapiace transform; systems of constant coefficient ordi-
nary differential equations; samplings and measurements of signals.
The discrete Fourier transform and the fast Fourier fransform. Spec-
trat computations with sampled signals.

IM 605 Image Processing Principles 11: Stochastic Signals,

Information Theory 22:0:3
Input-output description, analysis and synthesis of linear systems;
analog and digital linear systems as linear operators, non-recursive
digital systems, recursive digital systems; digital and continuocus
systems, analog and digital filter designs. Aeview of random func-
tions, random sequences and Spectral estimates. Essentials of
information theory. Prerequisite: iM 604

IM 606 Imaging Laboratory 0:5:3
This laboratory is designed to give students physical contact with
imaging techniques. Image formation is explored from matrix ray
tracing 1o Fourter transtorm optics and holography. Pelarized light in
anisotropic materials and electro-optic eflects are investigated, and
one experiment in a major imaging technetogy (silver halide photog-
raphy, electrophotography) is inciuded. Prerequisite: IM 602.

IM 701 Image Analyses 21/2:0:3
Fundamental macroscopic and microscopic imput-output refation-
ship for imaging processes. Signal and noise transfer functions: the
modulation transfer function and the Weiner spectrum. Detlective
quantum efficiency and ultimate sensitivity. DOE analysis for practi-
cal imaging processes; image-theoretic metric. Prerequisite: IM 604,

IM 702 Image Processing Laboratory 0:5:3
This course is intended 1o famtliarize graduate students with the
basic tools of and recent developments in digital image processing.
Topics include image registration, geometric correction, image res-
toration and enhancement, coding and reticing, image segmenta-
tion by edge detection and region analysis, texture and shape
analysis and image reconstruction. Prerequisite: IM 805,

IM 703 Chemical and Physical Image Recording;

Graphic Arts 212:0:3
Chemistry of image recording; silver halide photography; elec-
trophotography; other non-conventional imaging processes; photo-
polymers. Graphic arts.
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IM704 Electronic Imaging 21/2:0:3

- This is a survey of the field of electronic imaging and image record-

ing, including a discussion of the principtes of operation and the
matrix of choices available to the systems designer. Figures of merit
are established and state-of-the-art systems and building blocks of
future systems of electronic imaging are presented. Prerequisite: IM
605. .

iM730 Moedical Imaging 22:0:3
An introduction to the physics and information theoretical aspects
underlying recent deveiopments in medicat imaging are presented.
Prerequisite: IM 605,

IM 731 Pattern Recognitions, Principles and

Methods 297:0:3
Basic principles and techniques for the design and analysis of
automatic pattern processing and pattern recognition systems are
reviewed. Emphasis is on the application of statistical decision
theory, threshold logic and syntactic approaches to sclving pattern
recognition problems. Specific examples frorm physics, chemistry
and medicine are discussed. Prerequisites: IM 603 and IM 605.

IM 740 Microlithography and Hesists 21/2:0:3
This course is addressed to chemists, material scientists and tech-
nologists working in microlithography, photofabrication and graphic
arts. It deals with the chemistry, physics and applications of poly-
mer-based imaging systems. ’

IM741 Special Topice in Imaging 2V2:0:
Presentations, at intervals, of advanced or specialized topics i
imaging science or technology. Projected subjects include integrat
ed optics, graded index materials in imaging, hoiegraphic methods
microimaging, radiation-sensitive materials and photogrammetry. .

IM 742 Introducton to Remote Sensing 2v2:0:3
Remote sensing is one of the important technological spin-offs of
space exploration. This course presents an overview of the basic
physics, the techniques and the practical applications of remote
sensing.

IM 990 Projectin Imaging Science 0:5:3
Experimental and theoretical investigation of a problem in imaging
science under the guidance of a faculty adviser. A comprehensive
written report is required, to be submitted to the adviser one week
before the last day of classes. Prerequisite: Degree status and
project adviser's approval,

FACULTY

Arnost Reiger, Professor of Chemistry; Director, Institute of
Imaging Sciences

Formerly Head of Phatochemistry Laboratory, Kodak,
England; Dr. ing. {Prague); D. Sc. {London), 1981 Hender-
son Medal of Royal Photographic Society

Photochemistry, Image Science

Isreal Abramov, Professor of Psychology, Brookiyn Col-
lege of CUNY; Professor of Psychophysics, Rockefelier
University

B.A., University College, London; Ph.D., Indiana University
Developmental studies of vision, visual perception

Leo Beiser, Consultant in Laser Technology; Formerly
Director of Dennis Gabor Laboratory of CBS; Governor of
Society of Photo-Optical instrumentaticn Engineers

B.S. and M.8, {Physics}, Hofstra University

Laser scanning, image dispiays

Leonard Bergstein, Professor of Eiectro-Cpticat Sciences
Ph.D., Polytechnic Institute of New York
Fiberoptics, electro-optics



Henry L. Bertoni, Professor Electrophysics

B.S., Northwestern University. M S, Ph.D., Polytechnic
Institute of Brooklyn

Etectromagnetics, acoustics

George R. Bird, Professor of Chemistry, Rutgers University
Formerly head of Physcial Chemistry Laboratory, Polaroid
Corporation

B.A,MA and Ph D, Harvard University

Spectroscopy; fundamental photographic science

J. Warren Blaker, Head, Department of Electrical Engi-
neering, Fairleigh-Dickenson University, Formerly Head of
Physics Department, Vassar College

Ph.D., Massachusetts Institute of Technology.

Optics

Michael Bruno, Founder and first president of the
Technical Association of Graphic Arts (TAGA). 1983 Gold
Medal of institute of Printing {England)

Printing and graphic arts

Irving Cadoff, Professor of Metallurgy

B.M.E., City College of New York; M.ME., D. Eng. Sc., New
York University

Vicrolithography

datrick T. Cahill, Professor of Physics, Professor of
Radioiogy, Cornell University Medical Scheol

3.8, and M.S., University of New Hampshire; Ph.D., Harvard
University

Medical imaging, radiation physics

Philip Chu, Associate Professor, Mechanical Engineering
B.S., National Cheng Kung University (Taiwanj; M.S_,
Auburn University, Ph.0_, University of South Carolina
fmaging in stress analysis

Jesse F. Crump, Associate Professor of Bloengineering
B.S., M.D., University of Nebraska
Bioengineering, medical imaging

Douglas A. Davids, Associate Professor of Electrophysics
B.S., M.S., Newark Coliege of Engineering. Ph.D.. Johns
Hopkins University ) |

Microwaves, acoustic imaging, thermal imaging

Bruce A. Garetz, Associate Proiessor of Physical
Chemisiry

B.A., Harvard University; Ph.D.. Massachusetts Instituie of
Technology

Lasers and non-lnear oplics

Roy S. Freedman, Associate Professor of Computer
Science

B.S., MS. (EE}, M.S {Math), Ph.D., Polytechruc Institute of
New York

Expert systems, artificial inteligence

Phillip A. Grieve, Head, Electrophysics Laboratory, Grum-
man Corporate Research Center

B.S., Comel! University; M.S. and Ph.D., UCLA

Radar and remole sensing
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William J. Heacock, Senior Consulting Engineer, Fairchild
Weston Systems

B.E.E., Pratt Institute; M.E.E., Polytechnic Institute of New
York

image processing

irving Hirschberg, Director Technology Developments,
Fairchild Wesfion Systems

B.E.E., Cornell University, M.S.E.E., Columbia University
image acquisition and focal planes

Aaron Kershenbaum, Associate Professor of Computer
Science

B.S. and M.S., Polytechnic Institute of Brooklyn; Ph.D
Polytechnic Institute of New York

Computer architecture

T.K. Kwei, Professor of Polymer Chemistry

M.S., National Chiao-Tung University {China); M.S., Universi-
ty of Toronto; Ph.D., Polytechnic Institute of Brookiyn
Polymer physical chemistry, polymer blends

Said Nourbakhsh, Assistani Professor of Metallurgy
B.S. Arya-Mehr University of Technology (Iran); Ph.D.,
Leeds University {England)

Phase fransformations, electron microscopy

Eli M. Pearce, Professor of Polymer Chemistry, Dean of
Arts and Sciences

B.S., Breoklyn College; M.S., New York University; Ph.D
Polytechnic institute of New York

Folymer synthesis and degradation

S. Unnikrishna Pillai, Assistant Professor of Electrical
Engineering

B Tech , M Tech | Indian Instifute of Technology {Bombay);
Ph.D., University of Pennsylvania

Signal processing, image reconstruction

Leonard Shaw, Professor and Head of Dept. of Electrical
Engineering

B.S., University of Pennsylvania; M.S. and Ph.D., Stanford
University

image fransmission and coding

Rodney Shaw, Director, Center of imaging Science,
Rochester instifute of Technology

Ph.D., Cambridge University, Journal Award and 1976
Charies E. lves Award of The Society of Photographic
Scientists and Engineers (SPSE); Editor, Journat of imaging
Science

Image analysis

Giuliana Tesoro, Research Professor of Polymer
Chemistry

Ph.D., Yale University

Fiber science, polymers for electronic applications

Richard Thorsen, Associate Professor of Mechanical and
Aeraspace Engineering

B8.M.E., City College of New York: M.M.E. and Ph.D., New
York University

Computer graphics
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Richard Van Slyke, Professor of Electrical Engineering Dante C. Youla, Professor of Electrical Engineering

and Computer Science; Director, Center for Advanced B.E.E., City College of New York; M.3., New York University;
Technology in Telecommunications (CATT) Member of the National Academy of Engineering

B.S., Stamford University; Ph.D., University of California image reconstruction, adaptive filtering

(Berkeley)

image communications

Edward K. Wong, Assistant Professor of Computer
Science

B.8.{EE), SUNY., Stony Brook; Sc.M. (EE), Brown
University; Ph.D., Purdue University

Pattern recognition, computer vision, artificial intelligence
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INDUSTRIAL
ENGINEERING

The Depariment of Mechanical and Industrial Engineering
offers programs in industrial engineering at the bachelor's,
master's, engineer’s, and doctor's levels.

industrial engineering deals with the analysis, design and
utilization of modern, large-scale systems, ranging from
completely automated processing plants through urban
systems—transportation, justice and health care, for
example—to managerial systems composed solely of
human beings. it concerns itself with those areas in which
the systems approach, engineering knowledge and analyti-
cai techniguies are applied directly to the urgent problems
of society.

As noted in a career stalement by the Institute of industrial
=ngineers, "industrial engineers deal with people as well as
nings. They look at the ‘big picture’ of what makes society
erform best—the right combination of human resources,
atural resources and man-made structures and equip-
ent. industrial engineers bridge the gap between man-

gement and operations, dealing with and motivating
eople as weli as determining what tools should be used
nd how they should be used.”

There are opportunities in many diverse areas. For example,

industrial engineers are called upon to:
+ Analyze and plan preduction schedules and inventories
« Devise ways of maximizing the effectiveness of hospitals
and other health care facilities

+ Diagnose and correct causes of poor quality in
production

Study the feasibility of equipment replacement

Evaluate proposed traffic control procedures
-Locate new plants and design their physical iayout
Develop computer simulations of man-machine systems
Study the effects of feedback and automation on society
and indusiry

industrial engineers apply engineering and operations
research techniques to the analysis and solution of actual
problems in industry, government and nonprofit service
organizations. While there is considerabie overfap of
industrial engineering with operations research, a few
differences may be noted. Operations researchers tend to
emphasize analysis and prefer analytical models. industrial
engineers solve specific problems and design new man-
machine configurations. They make heavy use of com-
puters, frequently employing heuristic rather than analytic
approaches.

industrial engineers seek to allocate limited resources in an
optimal manner. A unifying theme focusing this body of
knowiedge and methods into a coherent entity is the
systems point of view. The search for similarity among
concepts., iaws and models of different disciplines, the
emphasis on the adaptation, integration and exploitation of
existing techniques in areas other than their fields of origin,
and, above ali, a unique point of view dealing with
relationships rather than with componenis—these charac-
terize industriat engineering.

These techniques are applied in a very wide range of
organizations. There are industrial engineers in banks,
hospitals, government, transportation and communications,
construction, social service, facifities design, manufactur-
ing, warehousing and information processing.

Many industrial engineers eventuaily move from the
analysis and design of productive systems to thew
administration. White engineering and management are
different fieids, both require the ability to make decisions
based on vaiid information. Industrial engineers are
especially trained to obtain and evaluaie such information.

LABORATORIES AND COMPUTING
FACILITIES

The Department operates laboratories in the areas of work
design and measurement, human factors, plant tayout,
robotics, automation, and noise measurement; these
laboratories are eguipped with the latest equipment,
including numericaliy-controfied machine tools and a Fis-
cherteck automated production line model. Besides direct
experimentation, students engage in simulated experimen-
tation and decision making using a broad range of
computers.

In addition to the Poiytechnic-wide computing facilities
described elsewhere in this catalog, the Department
maintains its own bank of IBM and compatible mierocom-
puters and graphic workstations computers, as well as
direct access and UNIX terminals connecting with the
Polytechnic's B 4341 and DEC-11 computers. Students use
existing software packages or they may write their own.

UNDERGRADUATE PROGRAM

The undergraduate program leads to the degree of
bachelor of science in industrial engineering, which is
accredited by the Accreditation Board for Engineering and
Technology.

The undergraduate program requires 136 credit-hours of
work, including mathematics, chemistry, physics, humani-
ties, social science, required departmental courses and
technicaf and free electives. The humanities, technical and
free electives permit a flexible program of study in which
students have the opportunity to pursue individuai interests
that build on the core requirements.

Whife all engineers work primarily toward the creation of
better products, industrial engineers are also concerned
with the economic and human effects of changing
techneoiogy. The undergraduate curricuium therefore pro-
vides a strong background not only in engineering,
mathematics and physical sciences, but also in economics
and psycholegy. in addition, the industrial engineering
courses emphasize applications of these disciplines in
industry, government and service institutions such as
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hospitals, banks and schools. Industrial engineers are thus
in a strategic position to bring about the best integration of
people, materials, machines, time and money in any
endeavor.

Senior Project

An important part of the program is the capstone senior
design project course. In the senior year, students in small
groups tackle a real-life problem under the guidance of a
facuity advisor. The probiems may be provided by industry
or other outside sources, and may have a practicing
industrial engineer as co-advisor. Oral and written reports
help orepare the students for similar activities required in
thetr professional lives.

Graduate Courses

(Graduate courses may be taken as elecfives by qualified
juniors and seniors with at least a B average, who obtain their
advisers' approval. If the total number of credits exceeds
those required for bachelor’s degree, these graduate credits
may be credited toward a graduate degree in accordance
with current Polytechnic policy, if the student is admitied to
graduate study.

Transfer Students

Transfer students who have completed two years of study
at a college of liberal arts and science or a community
college, may ordinarily complete requirements for bache-
lor's degrees in two additional years of study. Assuming
that a student has compieted 64 credits equivaient to MA
101-104, PH 104-106, PH 115-116, CM 101-102, CM 111-
112, CS 112, HU 101, HU 200, SS 104, S5 189, S5 251, plus
16 credits of acceptable courses, the student can complete
the requirements shown on page 164.

Evening Study

Many of the courses in the industrial engineering program
are available in the evening or late afternoon for the
convenience of part-time students. Part-time students can
usually finish the program in eight years, without summer
work, by averaging eight and a half credits per semesier.
However, students can change loads readily to suit their

educational needs, provided they do not violate prerequi-
sites and Polytechmic time limits.

Suggested Elective Sequences

Students often seek guidance in using permitted electives
to develop a meaningfut sequence for concentration.
Suggested groupings from which students may select
electives are shown in the Operations Research section of
this cataleg; these are merely suggestions, not required
sequences of study. ’

Requirements for the Degree of
Bachelor of Science in Industrial

Engineering
Credits
Maihematics: MA 101, MA 102, MA 103, MA 104,

MA 223, MA 224 20
Science: CM 101, CM 102, CM 111, CM 112,

CS 112", PH 104, PH 105, PH 108,

PH 115, PH 116 1¢
Humanities: HU 101, HU 2001, 3S 104!, S5 189,

35 259 1.

~ Physical Ed: PE 101, PE 102, PE 103, PE 104 (
Engineering: EE 370, EE 374, ME 101, ME 111,

ME 121 i2
Management: MG 304 3
Major: IE 2547, 1E 300, |E 306, IE 311,

IE 318, IE 321, |E 327, iE 328, 1E 340,

IE 365, IE 380, IE 388, IE 390 37
Electives: Chosen by student in consultation

with department adviser? 30

Total 136

For detatled information on humanities and scciai sciences
requirements, consult the catalog section on "Humanities
and Social Sciences Requirements for Engineering and
Computer Science Majors.”

See tootnotes on following page.
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Typical Course of Study for the Degree of
Bachelor of Science in Industrial Engineering

A typical program sequence is shown below covering eight
semesters. Students may rearrange courses and increase

Freshman Year

First Semester Hours/Week
No. Subject Cl Lab. Cr.
CM 101 General Chemistry 2% 0 2
CM 111 General Chemistry Lab | 1l 0 o
CS 112" Programming in Pascal 3 0 3
HU 101" Writing & the Humanities | 3 0 3
MA 101 Calculus | 4 0 4
58 104 Contemporary World History 3 0 3
SL 101 Student Survival 0 1 0
PE 1013 Physical Education 0 2 6
i6
Sophomore Year
't 254 intro. toIndustrial Engineering 3 0 3
AA 104 Appl Differential Equations 3 0 3
s& 101 Graphics 1 3 2
‘E 111 Mechanics| 3 0 3
A 105 Introductory Physics Il 3k 0 3%
4 115 Physics Laboratory | 0 ive Vs
5 251 Microeconomics 3 0 3
E 1033 Physical Education |l 0 2 0
18
Junior Year
IE 306 Work Design & Measurement 2% i% 3
IE 327 Operations Research | 3 0 3
IE 340 Manufacturing Processes 2%z 112 3
MA 223 Introduction fo Probability 3 0 3
Electives? _b6
i8
Senior Year
IE 311 Statistical Quality Control 3 0 3
IE 318 Production Planning & Centrol 3 0 3
IE 380 System Simulation 2 3 3
iE 389 Project Laboratory } 1 3 2
Electives? _B
i7

or decrease loads per semester to suit their educational
needs, provided prerequisites are not viclated.

Second Semester Hours/Week
No. Subject Cl. Lab. Cr.
CM 102 General Chemistry | 2% 0 22
CM 112 General Chemistry Lab | 1'% o Ve
HU 200" Writing & the Humanities | 3 0 3
MA 102 Calculus il 4 0 4
PH 104 Introductory Physics | 3 0 3
S8 189 Introduction to Psychology 3 0 3
PE 1023 Physical Education Il 0 2 0
16
MA 103 Calculus it 3 0 3
ME 121 Mechanics of Materials 3 0 3
MG 304 Accounting Fundamentals 3 0 3
PH 1086 Iniroductory Physics (I 2v; 0 2
PH 118 Physics Laboratory Il 0 i o
PE 1043 Physical Education iV 0 2 0
Electives? 6
i8
EE 370 Princ. of Electrical Engrg. 3 0 3
EE 374 Instrumentation Laboratory 0 3 i
IE 300 Engineering Economy 3 0 3
IE 328 Operations Research I! 3 0 3
IE 365 Hum. Factors in Engrg. Design 2% i 3
MA 224 Intro. to Math Statistics 3 0 _3
16
IE 321 Facility Planning & Design 3 o 3
tE 380 Project Laboratory il i 3 2
Electives? i2
i7

Total credits required for graduation: 136

1Students may substitute 1S 140,15 141 for HU 200, SS 104,

Students may substitute CS 100 for CS 112, and make up the missing
credit with an additional credit of technical elective. This substitution s not
recommended for students who expect to take additional CS courses:
students who bave taken a course in ahigh-level language (e.g.. Pascal,
FORTRAN, PL/1, BASIC) may apply to their adviser for permission to
substitute 3 credits of technical elective.

If scheduling of transfer students necessitates taking principal IE courses
before IE 254 can be taken, then an approved IE elective may be
substituted for IE 264.

2The 30 credits of electives are to be distributed as follows, All reguire
adviser's approval.
6 credits of industrial engineering courses
8 credits of engineering scrence selected from courses below {excess
credits count as technical electives)

C5 236 Switching Circuit & Digital Syst.
ME 112 Mechanics I
WME 201 Thermodynamics
MT 301 Mechanical Behavior of Materials
or
MT 305 Mechanical Proparties of Matenals
MT 407 Transport Methods in Metallurgy
3 credits of technical electives—engineering or science
¢ credits of humanities and social sciences; see catalog section on
"Humanities and Social Sciences Requirements for Engineering &
Computer Science Majors" for HU/S5 requirements.
8 credits of free electives

3ROTC freshmen and sophomoras rmay substitute zero-credit military
science courses for PE 101-104 (physical education); juniors and seniors
may substitute three of the following two credH courses #MS 301, 303, 401
or 403 for si1x credits of technical andior free electives.
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-

Junior Year

First Semester Hours/Week
No. Subject Cl. Lab. Cr.
IE 254 Intro. to Induslrial Engineering 3 0 3
IE 306 Work Design & Measurement 2% 114 3
IE 327 Operations Research | 3 0 3
[ 340 Manufacturing Processes 2% 1% 3
MA 223 Introduction to Probability 3 0 3
ME 111 Mechanics | 3 0 3
18
Senior Year
IE 311 Statistical Quality Control 3 4] 3
IE 319 Production Planning & Control 3 0 3
iE 380 System Simulation 3 0 3
IE 382 Project Laboratory | 1 3 2
Electives? 7
18

Typical Course of Study for Transfer. Students

Second Semester Hours/Week
No. Subject ClL Lab. Cr.
[E 300 Engineering Economy 3 0 3
IE 328 Operations Research It 3 0 3
IE 365 Hum. Fact. in Engrg. Design 2% 1'% 3
MA 224 intro. to Math. Statistics 3 0 3
ME 121 Mechanics of Materials 3 0 3
MG 304 Accounting Fundamentals 3 0 3
18
EE 370 Princ. of Electrical Engrg. 3 a 3
EE 374 Instrumentation Laboratory 0 3 1
IE 321 Facility Layout & Location 3 0 3
E 390 Project Laboratory |l 1 3 2
ME 101 Graphics 1 3 2
Electives® 7
18

Total credits required for graduation: 136

See four-year program for notes.

MANUFACTURING ENGINEERING
CONCENTRATION

The industrial engineering profession originally dealt mostly
with manufacturing. Over the years, industrial engineers
have enlarged their expertise to include much wider ranges
of applications, fram hospital management ioc banking

information systems. As a consequence industrial engineer-

ing education de-emphasized manufacturing engineering.

Today, manufacturing enterprises must operate with
greater efficiency and precision to compete in international
markets. To help American industry, Polytechnic has
developed a concentration to emphasize manufacturing in
its industrial engineering pregram.

The manufacturing engineering concentration was pre-
pared by an interdisciplinary committee, aided by a select
industrial advisory group and an extensive naticnal survey.
The concentration is designed to educate students in
productivity, computer-aided design and computer-aided
manufacturing {(CAD/CAM), robotics, factory automation
and computer-integrated manufacturing (CIM).

All courses required for the standard degree are also
required in the manufacturing engineering concentration.
The 30 credits of electives are satisfied as follows:

6 credits industrial engineering courses
{E 342 Robetics Applicatiens
IE XXX Elective
6 credits engineering science
MT 407 Transport Methods in Metallurgy
CS 236, ME 111 or ME 201
3 credits technical elective
AM 331 Comput. Meth. in Computer-Aided Design
9 credits humanities and social science
Selected in consultation with adviser
6 credits free elective
AM 332 Computer Graphics in CAD
One maore course selected in consultation with adviser
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TRANSPORTATION CONCENTRATION

The academic preparation of industrial engineers is a very -
good basis for graduate study and careers in transportatior
planning and engineering. These fields, as described under
the Transportation heading of the catalog, rely heavily on
industrial engineering methodology as presented in the
engineering economics, human factors, system simulation,
facility planning, work design, statistical quality control, and
operations, research modeliing courses.

Polytechnic's facuity and research programs in transgporta-
tion provide unique opportunities for industrial engineering
students te ebtain a grounding in these fields. To this end,
a transportation concentration is offered wherein students
choose appropriate elective courses, as shown in the table
belew, and select transportation-related projects for the
senior IE 388-390 laboratory courses.

All courses required for the standard degree are also
required in the Transportation cencentration. The 30 credits
of electives are satisfied as follows:

6 credits of industrial engineering courses
IE 350 Logistics
IE 346 Operational Design of Public Systems
6 credits engineering science: select from
CS 236, ME 111, ME 201, or MT 407
6 credits technical elective
TR 360 Traffic Engineering
TR 362 Public Transportation
9 credits humanities and social science
Selected in consultation with adviser
6 credits of free electives

GRADUATE STUDIES

The department offers graduate pregrams in industrial
engineering leading ¢ degrees of master of science in
industrial engineering, engineer in industrial engineering
and dectaor of philosophy.



Students may speciaiize in manufacturing systems, system
simulation, quality control, experimental design, man-
machine systems, production engineering, production and
inveniory medels, reliability and maintainablity, among
other areas. Certificate programs are available for more
iimited graduate studies in specialized topics.

Graduate students come with diverse academic training.
Many professionals in this area of specialization receive the
major part of their training at the graduate levei. Common to
all our students is the desire to deveiop techniques for
problem-solving and decision-making n a technical world.

MASTER OF SCIENCE DEGREE

The general Polytechnic requirements for master of science
degree are stated in this catalog under "'Degree Require-
ments."” Detailed requirements for this degree are shown
below.

Admission to the master of science program requires a
bacheior's degree in an engineering discipline, from an
accredited institution, with a superior undergraduate
academic record. A student not meeting these require-
ments is considered for admission on an individua! basis,
and may be admitted subject to the completion of
appropriate undergraduate courses to remove deficiencies
iV preparation.

Knowledge of computer programming in a high level
ianguage, such as FORTRAN, Pascal, BASIC or PL/, is
assumed. Students without this knowledge must take
CS 530 or CS 531 without credit.

Students are encouraged to seek waivers for all required
courses in which they can demonstrate competence, so
that they can use their time most effectively.

Applications should be made to the department with
industrial engineering indicated as the area of
specialization,

Requirements for Degrees of Master of
Science in Industrial Engineering

A. Basic Reguired Courses?
IE 600 Engineering Economy
IE 606 Work Design & Measurement
MA 561 Elements of Probability
IE 608 Statistics
IE 627 Op. Res.: Deterministic Models?
IE 628 Op. Res.: Stochastic Models?
B. Required Courses 12 units
{E 611 Statistical Quality Control
JE 618 Production Planning & Control
IE 621 Facility Planning & Design
If 6B0 Discrete System Simulation
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C. Major Electives: Select three courses? 9 units
IE 614 Modeling of Social & Mngrl. Systemns
IE 682 Factory Simulation

{E 645 Productivity Management
JE 765 Human Facters in Engrg. Design
IE 775 Industrial Safety Engineering

IE 776 Manufacturing Resource Pianning
IE 778 Advanced Production Planning

IE 777 Manufacturing improvement Curves
IE 779 Advanced Woark Systems Design

%IE 620 Project Management & Contro!
;IE B52 Applied Regression & ANOVA
IE 853 Design of Experiments

D. Other Relevant Electives? 15 units

Minimum total: 36 units

ENGINEER DEGREE

The degree of engineer in industrial engineering is a
professional degree intended for engineers who desire to
advance their professional deveiopment and training
beyond the master's level but without the original research
required of doctorat students. Generat requirements for the
engineer degree are stated in this catalog under “Degree
Requirements.” Detailed requirements for this degree are
given here.

Admission to the engineer degree program assumes
possession of a master's degree substantiaily equivalent to
the Polytechnic M.S. in LE. The engineer degree requires a
minimum of 72 units beyond bachelor's degree or 36 units
beyond master's degree, including at ieast € units of a
design project. On compietion of the design project, the
candidate will be required to make a final oral presentation
befare a faculty commiitee. The project may be waived by
the guidance committee for professionally mature candi-
dates who have previously completed work in their major
areas judged to be of exceptional caliber, and for those
students who have completed suitable master’s theses or
projects.

Requirements for Degree of Engineer in
Industrial Engineering

The student with the adviser, wiil work out an approved
program of study having at least 36 units, including the
following {groups A, B, C and D referto M S.in | E.
requirements):

A All group A courses {No credit)

*All group A courses are required unless they are specifically waived by
the adviser because the student either {a) has taken eqguivalent )
undergraduate or graduate courses or {b) passes a validation examination
far the course. Up to three group A courses actually taken may be credited
toward the degree requirernents; if more than three must be taken, degree
tequirements are increased accordingly

20Only one of each bracketed set of courses is counted in the group in
which it s listed: the other courses may be caunted under group D

*Gioup O electives are to be chosen with the adviser’s apgroval to bring
total units to 36 plus any excess of group A courses beyond 9 units. They

may mclude thesis, additional courses from group C, or other graduate
courses in this ar other disciplines. For students interested in taking
management electives, mast MG courses will be approved however,
because of substantial overlap with [E courses, no credit will be given for
MG 502, MG 503, MG 505, and MG 630.

Certain introductory courses will be waived if 2 student takes specified
advanced courses, for which full credits will be given- For IE 627 IE 631
and IE 632. For IE 628; IE 650.
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BI/C. Aligroup B and C courses; only one of
each bracketed set is reguired. No more
than 7 of these courses may be credited
toward the 36 units,

D. Any group E courses taken for the M.S.
under group D, reduce group E require-
menis and increase group G.

E. Advanced Major Electives
Select 3 of the Following:

IE 612 Advanced Quality Control

IE 618 Inventory Models

IE 631 Linear Programming

IE 850 Queuing Systems |

IE 778 Advanced Producticn
Planning

IE 779 Advanced Work Systems
Besign

F. Project: IE 998
{unless waived by adviser} 6-12 units

G Other relevant electives 0-21 units

Minimum total 36

0-21 Units

9 units

DOCTOR OF PHILOSOPHY DEGREE

The Department offers a program leading to the degree of
docter of philosophy in operations research and industriai
engineering. Students concentrating in industrial engineer-
ing must have pachelor's degrees in engineering disci-
plines from an accredited institution. The general Polytech-
nic requirements for the doctor of philosoghy degree are
stated in this catalog under "Degree Requirements.”
Specific requirements for the doctoral program may be
found in the department's doctoral brochure.

Entrance to the doctoral prorgram ts centingent upon
passing the program’s qualifying examination. This consists
of the Part | preliminary written examination and the Part il
major field writien examination; an oral examination may
aiso be required.

The doctorat program requires a minimum of 90 units
beyond bachelor’s degree including a minimum of 24 units
of dissertation; no more than 30 units of dissertation may be
counted in the minimum total. After passing the written
qualifying examination, the candidate selects a thesis
adviser and prepares a formal proposal for the dissertation
research. A thesis commitiee will be appointed to judge the
merits of the proposed research. After approval of this
proposal, the doctorat candidate registers for research. Qn
comgpletion of the dissertation, the candidate must pass an
examination in iis defense.

CERTIFICATE PROGRAMS

The depariment offers certificate programs designed for
the piofessional with wark experience. A certificate
program requires five courses, which are selected in
accordance with the needs of the individual. Appiicants for
a certificate program 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
admitted to study for a master's degree are usuaily able to
apply ali certificate courses toward the master's degree.
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if a student has taken the equivalent of any required
courses as an undergraduate, or more than one as a
graduate student, then substitute courses must be
selected in consultation with the adviser. Additional
information may be cbtained from the department.

The certificate programs are shown below. Additicnal
cerlificates are shown in the Operation Research section of
this catalog.

Basic Industrial Engineering

IE 600 Engineering Economy

tE 606 Work Design & Measurement
MA 561 Etements of Probability

IE 608 Statistics

iE 627 Op. Res.: Deterministic Models

Advanced industrial Engineering

IE 611 Statistical Quality Control

{E 619 Preduction Planning & Controi

[E 621 Facility Planning & Design

{E 628 Op. Res.: Stochastic Models
Qne ot the foilowing:

IE 778 Advanced Production Pianning

IE 779 Advanced Work Sysiem Design

Quality Control & Reliability

MA 561 Probability

IE 608 Statistics

IE 611 Statisticai Quality Control

IE 686 Component Reliability
One of the following:

IE 612 Advanced Quality Control

iE 685 Systermn Reliabiitty

YY XXX Approved Elective

Production & Inventory Control

IE 627 Op. Res.: Deterministic Models

IE 618 Inventory Modeis

iE 619 Production Planning & Control

IE 776 Manufacturing Resource Planning
One of the following:

{E 671 Business & Economic Forecasting

IE 680 Discrete System Simulation

IE 778 Advanced Production Planning

UNDERGRADUATE COURSES

Note: Junior or senior standing is required for all undergraduate IE
courses except IE 254,

IE 254 Introduction to industrial Engineering 3:0:3
Basic principles of industrial and manufacturing engineering. Intro-
duction to work design, manufaciuring processes, inventories and
modeling in industrial engineering.

IE 300 Engineering Economy 3:0:3
Economic and financial consideratiosn in engineering decisions.
Decision criteria under certainty, risk, uncertainty. Cost concepts,
financial calculations, capitat sources, accounting data, deprecia-
tion. Compatison of alternatives by annual cost, present worth and
discounted cash flow methods. Minimum cost and maximum profit
determination, replacement and economic life, breakeven analysis,
effect of taxes, intangibie tactors. Prerequisite: junior standing.



IE 302 Legal and Ethical Responsibilities of Engineers*3:0:3
Responsibilities of engineers in design, operation and maintenance.
Liabilities as brought out in court cases. Maral and ethical decision
making, tradeoffs, and cost-benefit analysis in deciding for more
safety versus more reliability, speed, efficiency or profit. Specific
areas of concern inciude safety, health, and ethical dilemmas in the
work place, the products and services produced therein, the envi-
ronmental fallout, and the operation of engineered systems for
transport, communications, the homé and other institutions of mod-
arn society. Prerequisite: junior standing.

IE 306 Work Design and Measurement 221223
Principles and technigues of designing work methods and work
simpiification programs. Theory and techniquées of work measure-
ment, inciuding time study, work sampling and standard data sys-
tems. Laboratory sessions in methods analysis, rating, work al-
lowances and stopwatch time study. Prerequisite: junior standing.

IE 311 Statiatical Quality Control 3:0:3
Process conirol: concept of statistical stability —operational ran-
domness, confrol charts for variables and attributes. Product con-
trol: design and analysis of attributes sampling pians, concept of
producer’s and consumer’s risks, AOQL, AQL, and LQ of sampling
plans, military sampling plans. Introduction to variable sampling
plans. Cost of quality. Zero defecis and related concepts. Prerequi-
site: MA 224,

IE 314 Simuiation of Continuous Systems” 303
Modeting and simulation of high order engineering, physical, mana-
gerial and social systems. Linear and non-iinear models as interrelat-
ed positive and negative loops with emphasis on structure, feed-
back and delays. Expioration of various control algorithms as refated
to guickness of response and avoidance or attenuation of oscillation,
using DYNAMQ. Applications o manufacturing and social systems.
Prerequisite: Knowledge of calculus and computer programming,
and junior standing.

IE 319 Production Planning and Control 3:0:3
Analytical tethniques for designing and operating production sys-
tems. Assembly-line balancing, job sequencing, inventory contro!,
project planning with PERT and CPM. Applications of linear pro-
grarmming algorithms to shop foading and production scheduling of
single and multiple preducis. Prerequisite: IE 327

IE 320 Project Planhing and Control* 3:0:3
Network planning techniques for project management and resource
allocation. Emphasis on PERT, CPM, and probabilistic generalized
networks. Heuristic models for multi-project scheduiing and re-
source leveling. Other topics include network development, com-
puter adaptation, progress reports and project monitoring. Prerequi-
site; knowledge of computer pregramming and junior standing.

IE 321 Facility Planning and Design 3:0:3
Development of quantitative models for analysis of facility layout and
- location problems. Solutions by both mathematical optimization and
heusistic algorithms. Locations of single and multiple facilities in
existing and new layout design. Other topics include computerized
layout pianning, materials handling systems, evaluation and im-
provement of facility productivity. Prerequisites: IE 306 and IE 327.

IE 327 Operations Research | 3:0:3
Development of mathematical medeis for solving decision problems
of deterministic nature. Classical optimization, Lagrange muitipliers,
linear programming, transportation method, network procedures,
games, Dynamic programming. Prerequisite: MA 103 and junior
standing.

IE 328 Operations Research il 3:0:3
Mathematical models for solving decision problems of stochastic
nature. Queuing, Markov processes, Inventory models, reliability,
probabilistic dynamic programming. Prerequisites: |E 327 and MA
223

INDUSTRIAL ENGINEERING

IE 340 Manufacturing Processes 22123
Properties of materials relating to fabrication methods, Casting
Metal cutting mechanics, cutting fluids, thermal and vibrational
aspects of machining. Machinability criteria. Deformation process-
ing, hot and cold, mechanics of deformation. Joining and welding.
Unconventionat processing. Electrochemical and electrodischarge
machining. Numerical control. Metrology. Prerequisite  junior
standing.

Also listed under MT 340

{E 342 Robotics Applications” 2V 11223
Applied robotics and integration of robots into manufacturing
processes. The course will cover robotic work space design and
selection 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. Prereg-
uisite: Junior standing.

iE 346 Operational Design of Public Systems* 3:0:3
Description, analysis and optimization of public systems Popula-
tion, economy, resource ailocation, fand use, transportation net-
works and facility location, Case studies of pofiution conirol, criminal
justice system, library management, fire fighting strategies and
public heaith. Prerequisites: tE 327 and IE 328.

IE 350 Logistics* 3:0:3
Analysis of logistic problems and procedures applied fo inventory:
controf, materials handling sysiems, packaging, warehousing.
transportation, facility lecation, information/communications, and
customer service. Cost tradeoffs between the vanous componenis
in optimization of the total logistics system. Logistics systems de-
sign and productivity measures. Business and mihtary cases and
applications. Prerequisite: E 328.

IE 366 Human Factors in Engineering Design 2211223
Study of research techniques that yield information important in
man-machine systemns design. Man's learning, problem-solving.
physiolegical and information processing capacities. performance
under various environmental congditions. Prerequisite: 5SS 189 and
junior standing.

IE 375 Industrial Safety Engineering* 3:0:3
Analysis and design of industnai accident prevention. control and
management systems. Effect of OSHA, Woarkmen's Compensation
and environmental factors in implementing safety programs. Project
work involves safety inspection, detection and control of hazards.
Prerequisite: junior standing.

IE 376 Manutacturing Resource Planning” 3:0:3
Quantitative models for analysis of production and inventory man-
agement systems. Topics covered include bill of material siruciures,
time-phased parts requirements, shop loading and capacity con-
strainis, priority planning and control, and schedule regeneration.
Devefopment of computer-based MRP systems. Prerequisites: |E
318, or permission of instrucior, and knowledge of computer
programming.

IE 380 System Simulation 2:3:3
Medeling and simulation of discrete stochastic systems, including
random variables and statistical phenomena. Study of SIMSCRIPT
I1.5; introduction to PC-based simulation software packages Stu-
dents develop, code, run, and experiment with several simulation
medels. Prerequisite: MA 224 and knowledge of computer
programming.

IE 389—1:3:2
IE 380-—credit arranged
Independent project combining elements of theory, experimenta-
tion, design and construction used to learn methods of approach,
design of experiments, modeling, validation and utilization of results
which are commeoen to undertaking of project development. Student-
faculty seminars discuss individual projecis to encourage student's
exchange of ideas and metheds, and to enhance each student's
abilities in oral angd written communication in engineering endeav-
ors. Prerequisite: senior standing.

IE 389-390 Project Laboratory [, 1l
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IE 391-392 Selected Topics in Industrial

Engineering and Operations |

Research I, II* each 3 credits
Areas not covered in other courses. Specific topics vary according
to instructor, who may be a visiting professor. Topics and prerequi-
sites announced during term prior to offering.

I[E 393-394 Guided Studies in Industrial

Engineering and Operations

Researchl, I each 3 credits
Individual reading of selecied papers and current liferature in spe-
cialized areas of study, guided by faculty member. Prerequisite:
approval of adviser, instructor and department chairman.

1E 396 Industrial Engineering internship*  credit arranged
Supervised, creative engineerning expetience of at least two months’
duration culminafing in written and oralreport presented toindustrial
and faculty supervisors Faculty visits and conferences during in-
ternship. Arrangements 1o be made prior to beginning internship
experience. Prerequisite: completion of junior year and depatimen-
tal approval.

IE 399 Senior Honors Work in

Industrial Engineering and

Operations Research credit arranged
Independent work undertaken by qualified honors students in indus-
tral engineering or operations research under faculty guidance.
Prerequisites: senior standing and adviser's approval.

GRADUATE COURSES

IES00 Engineering Economy 21/2:0:3
Economic and financial considerations in engineering decisions.
Decision criteria under certainty, nsk, uncertainty. Cost concepts,
financial calculations, capital sources, accounting data, deprecia-
tion. Comparison of aiternatives by annual cost, present worth and
discounted cash flow methods. Minimum cost and maximum profit
determination, replacement and economic life, breakeven analysis,
effect of taxes, infangible factors {Not open to students who have
taken [E 300}

IE 606 Work Desigh and Measurement 2:1:3
Principles and techniques of designing work methods and work
simplification programs. Theory and techmques of work measure-
ment, including time study, work sampling and standard data sys-
tems. Laboratory sessions in methods analysis, rating, work al-
lowances and time studies. {Not open to students who have taken IE
306.)

IE608 Statistics 2v2:0:3
Estimation, confidence limits, tests of hypothesis, regression analy-
sis. Applications to engineering problems. {Not open to students
who have taken MA 224} Prerequisite: MA 561,

Also listed under MA 562.

JE 611 Statistical Quality Control 21%:0:3
Process conirol: concepi of statistical stability—operational ran-
domness, control charts for variables and attributes. Product con-
trol: design and analysis of attributes sampling plans, concept of
producer’s and consumer’s risks, AOCGL, AOL, and LO of sampling
plans, miitary sampling plans. Introduction o variables sampling
pbans. {Not open to students who have {aken IE 311.} Prerequisite: {E
608.

IE 612 Advanced Quality Control* 21/2:0:3
Continuation of IE 611. Theoretical basis of variable sampling plans.
Emphasis on recently developed techniques: cumulative sum
charts, theory of runs, evolutionary operations, non-normal variables
sampling plans, treatment of outliers in industrial data. Prerequisite:
IE 611 .
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IE614 Modeling of Social and Managerial

Systems* 212:0:3
This course introduces the student to general systems theory as it
applies to managerial ang social phencmena. Systems are viewed
as irrelated positive and negative feedback ioops whose behavior is
governed by structure, amplification, and delays. Using the
DYNAMO language, students prepare, analyze, and restructure
several models in ecology, management, economics, and areas
related fc their individual interest.
Algo listed under MG 714,

IE 618 Inventory Models* 2v2:0:3
Study of inventory systems. Deterministic and probabilistic modeis.
Fixed versus variable reorder intervals. Dynamic and multistage
models. Statistical forecasting of demands and lead times. Control
of dynamic inventory systems with lead times. Prerequisites: MA 561
and either [E 627 or IE B31.

IE 619 Production Planning and Contro! 212:0:3
Analytical techniques for designing and operating production sys-
tems. Assembiy-line balancing, jeb sequencing, inventory control,
project planning with PERT and CPM. Applications of linear pro-
gramming algorithms to shop loading and production scheduling of
single and multiple products. {Not open to students who have taken
IE 318} Prerequisite: IE 627 or IE 631,

IE620 Project Planning and Control 2V/2:0:3
Network-planning techniques for project management and resource
allocation. Emphasis on PERT, CPM, and probabilistic generalized
networks. Heuristic models for multi-project scheduling and re-
source leveling. Other topics include network development, com-
puter adaptation, progress reports and project monitoring. {Not
open to students who have taken IE 320 .} Prerequisite: knowledge of
computer programming.

Also listed under MG 810 and CE B28.

IE 621 Facility Planning and Design* 21/2:0:3
Cevelopment of qualitative models for analysis of {acility layout and
location problems. Solutions by both mathematical optimization and
heuristic algorithms. Location of single and multiple facilties in ex-
isting and new layout design. Other topics include computerized
layout planning, materials handling systems, evaluation and im-
provement of facility preguctivity. {Not open to students who have
taken IE 321} Prerequisites: IE 606 or permission of instructor and
either IE 627 or IE 631.

IE 627 Operations Research:

Deterministic Modela 2V2:0:3
Development of mathematical models of solving decision problems
of deterministic nature. Classical optimization, Lagrange muitipiiers.
Linear programming, transportation methed, network procedures,
games. Dynamic programming (Not open to students who have
taken IE 327 or equivalent ) Prerequisite: Calcuius.

IE 628 Operations Research:

Stochastic Models 2Y2:0:3
mMathematical models for sciving decision problems of stochastic
nature. Queuing, Markov Processes, inventory models, reliability,
probabilistic dynamic programming. iE 628 and E 627 constitute
standard one-year survey course in operations research. {Not open
t%students who have taken JE 328 or equivalent.} Prerequisite: MA
561.

IE631 Linear Programming 2v2:0:3
Theory and application of near programming techniques. Simplex
and revised simplex algorithms. Duality theory, dual simplex
method, postoplimality analysis. Degeneracy. Transportation and
assignment problems. Applications, problem formulation, computer
solutions. Prerequisite: MA 153,

Algo listed under MA 813,



IE 897 Thasis for 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 re-
quired; oral examination may be requested by department. Registra-
tion and degree credit beyond first six units require separate approv-
al. Prerequisites: degree status and approval of supervising
professor, adviser and department head.

IE 998 Project for Degree of Engineer each 3 units
Post-master's investigating of significant problem, utilizing modern
techniques of analysis and design. Project to be selected ang
developed in consultation with faculty member. Written report re-
quired, after which student is examined orally. Six units must be
accumulated. Prerequisites: degree status and supervising profes-
sor’'s approval.

IE 999 Dissertation for Degree of

Doctor of Philosophy each 3 units
Doctoral dissertation must give evidence of and embody results of
extended research in specific field of industrual engineering, consti-
tuting original contribution. Candidate required to take oral examina-
tion on subject of thesis and on related topics. Minimum of 24 units
required. Prerequisite: completion of qualifying examination and
guidance commitiee’s approval.

FACULTY

Witliam R. McShane, P.E., Professor of Transportation

and Industrial Engineering: Head, Department of Mechani-
cal and Industrial Engineering; Director, Transportation
Training and Research Center

B.E.E., Manhattan Coliege, M.S., Ph.D., Polytechnic Insti-
tute of Brooklyn; Professional Engineer (N.Y ., CA. {Traffic})
Traffic engineering, highway capacity, expert sysiems in
transportation, PC applications and models, economics and
finances.

Edmund J. Cantilli, P.E., Professor of Transportation
Plannin

BA., B_%.C.E., Columbia University, Cert. in Highway Traffic
Engineering, Yale University; Ph.D., Polytechnic institute of
Brooklyn; Professional Engineer (N.Y., N.J., CA. {Traffic))
Transportation and industriaf safely, environmential impacts
of transportation urban planning, pedestrian, bicycle pian-
ning, and human factors.

Norbert Hauser, Professor of Industrial Engineering and
Management Science

BME., Cocper Union; M.LE., Eng.Sc.D., New York
University

Modeling of social systems, computer simutation, quatity
control, factory simulation

Walter Helly, Professor of Operations Research

B.A,, Cornell University; M.S., University of Hlinois; Ph.D_,
Massachusetts Institute of Technology

Siochastic medeling, tele- and vehicuiar traffic, urban
systems

Joachim I. Weindling, P.E., Professor of Operations
Research and System Engineering and Director of Opera-
tion Research Program

B.M.E., City College of New York; M.S., Ph.D., Columbia
University; Professional Engineer {N.Y., PA))
Mathematical programming, optimum design, economic
evafuation
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Herman Grau, Associate Professor of Industrial Engineer-
ing and Director of Manufacturing Engineering Program
B.M.E., Pelytechnic Insfitute of New York; M.LE., New York
University

Methods, work measurement, project management, manu-
facturing engineering, robotics

Ravinder Nanda, Associate Professor of Industrial Eng-
neering and Operations Management,

B.Sc., Banaras Hindu University {India), M.S., Ph.D.,
University of lllinois

Production and operations planning, productivity analysis,
project control

John 8. Zuk, instructoer in Industrial and Manufacturing
Engineering

B.M.E., Union.College; M.S. (IE}, Polytechnic University
Modeling of manufacturing systems, computer simuiation,
robotics :

ADJUNCT FACULTY

James Browne, Ad!junct Professor

-B.A_, St John's University; M.A., Brooklyn College

Johnson Edosomwan, Adjunct Professor
B.S., M.3,, University of Miami; D.Sc., George Washington
University; P.Engr., Columbia University

Owen Hill, Adjunct Professor
B.S., Texas A & M University;
M.S., Ph.D., University of California at Berkeley

John. H.K. Kao, Adjunct Professor
B.S., Nationa! Central University {China}; M.S., Eng.Sci.D.,
Columbia University

Sambhu Mukho, Adjunct Professor
B.S., Jadav Pau University; M.S., City University of New
York; M.B.A., New York University

Maureen Dolan, Adjunct Assistant Professor
B.A., Molioy College; M.S., Stevens Institute of Technology:
M.S., Polytechnic Institute of New York

Lois Engel, Adjunct Lecturer
B.S.. M.B.A., Hofstra University

Fred Fenster, Adjunct Leciurer
B.S., Drexel University

Margaret Gaudet, Adjunct Lecturer
B.S., Polytechnic University

Peter Martino, Adjunct Lecturer ,
B E.E., Manhaitan College; M.S., Stevens Institute of
Technoiogy: Engineer, Pclytechnic University

Witliam Ronai, Adjunct Lecturer
B.S., City College of New York; M.S., C.W. Post College
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INFORMATION

Information Management is an interdisciplinary program
dealing with the design, operation and maintenance of
systems which serve the information needs of business and
manufacturing organizations.

Currently, there is a great demand for graduates in this
field. Industries in the metropolitan New York area such as
banking, finance, retailing, utilities and hospitais, as weil as
manufacturing have been unable to meet employment
requirements in information management for several years.
A typical position calls for technical competence and the
ability to work closely with computer operations personnel,
auditors, consultants, and user department representa-
tives, and cther preject team members.

Polytechnic educates information management profession-
als who, after graduation, are usually assigned individual or
team tasks, which they are able to complete independently
and with minimal supervision.

Cooperative Program & internships

A four to five year cooperative education program is
available which permits students to integrate academic
courses and career preparation. While earning the B.S.
degree, students are able to earn up to 75% of their college
expenses. Students who wish a less intensive work
experience as part of their education may wish to enrcll in a
summer internship with advisors’ permission.

UNDERGRADUATE PROGRAM

Polytechnic offers a program of study, administered by the
Division of Management, leading to the Bachelor of Science
degree in Information Management. Students are offered
both day and evening courses on a full or part-time basis.

The program’s objectives are to provide students with the
educational backgreund and skills to qualify for entry level
pesitions as application programmers or analysts in the
business world. Unlike computer science, where mathemat-
ics, science and software development are emphasized,
information management is business oriented. Students
must be aware of problems encountered by management
which require timely information.

This in-depth program enahles interested students to move
into project ieadership 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 stugdy.

Requirements for Degree of
Bachelor of Science
in information Management

The curriculum, requiring 128 credits for graduation,

consists of four components: computing, management/
systemn analysis, arts and sciences, and electives.
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Credits
Computing: CS 112, CS 212, CS 204, CS 211,
CS 308, MG 202 18
Management/System Analysis: IE 254, [E 300, [E
314, IE 320, IE 380, MG 300, MG 301, MG 304,
MG 316, MG 390, MG 401 33
Humanities/Social Science: HU 101, HU 110, HU
200, LA 110, LA 130, LA 131, LA 132, LA 140,
LA 142 LA 143, LA 150, SS 104, 88 261, 58 252 45
Mathematics: MA 101-102, MA 231 11
Freshman Seminar: SL 101 0
Physical Education: PE 101-104 0
Electives 21
Total 128

ROTC students should note that freshmen and sopho-
mores may substitute zero-credit military science courses
for PE 101-104 {physical education}, juniors and seniors
may substitute three of the following two-credit courses for
six credits of electives: MS 307, 303, 401 or 403.

Graduate courses may be taken as electives by qualified
junicrs and seniors with at least a B average who obtain
advisors’ approval. If the total number of credits exceeds
those required for the bachelor's degree, these graduate
courses may be credited toward a graduate degree in
accordance with Polytechnic policy.

Four-Year Programs

A typical program sequence is shown covering eight
semesters. Students may rearrange courses and increase
or decrease load per semester to suit their educational
needs, provided prerequisites are not violated.

Cooperative Program & [nternships

A five-year cooperative education program is available
which permits students to integrate academic courses and
career preparation. While earning the B.S. degree, students
are able to earn up to 76% of their coilege expenses.
Students who wish a less intensive work experience as part
of their educational may wish {0 enroll in a summer
internship with advisers’ permission.

Transfer Students

Transfer students from other accredited schools are
acceptied into the B.S. program after evaluations of their

‘transcripts by facuity advisers. Graduates of technology

programs may fuifili bachelor's degree requirements in two
to three-and-one-half years, depending upon the scope and
level of their previous education.
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Typical Course of Study for the
Bachelor of Science Degree in Information Management

Freshman Year

First Semester Hours/\Week Second Semester Hours/Week
No. Subject ClL iab. Cr. No. Subject Ci. Lab., G
HU 101 Writing and the Humanities 3 0 3 CS 112 Programming in Pascat 3 0 3
LA 110 Technol & Society in Historical 3 0 3 HU 200 Writing and the Humanitiesil 3 0 3

Perspective LA 130 The Physical World 4 0 4
MA 101 Calculus 4 0 4 MA 102 Caleulus 4 0 4
MG 202 Computers in Mgt 2 3 3 MG 304 Accounting Fund. 3 0 3
55 104 Cont. World History 3 0] 3 PE 102 Phys Ed. |l 0 2 0
SL 101 Student Survival 0 1 0 17
PE 101 Phys. Ed.| 0 2 0

16

Sophomore Year
CS 211 COBOL Programming 3 0 3 MG 300 Maragement Process 3 0 3
[E 254 Intro. toInd. Eng. 3 0 3 CS 204 Data Structures 3 0 3
LA 131 The Biclogical World 3 3 4 HU 110 Basic Report Writing 3 0 3
LA 132 The Behavioral World 3 3 4 LA 140 Ethics and Technology 3 0 3
S8 251 Microeconomics 3 3 3 S8 252 Macroeconomics 3 0 3
PE 103 Phys Ed. i 0 2 _ 0 PE 104 Phys Ed. IV 0 2 0

—_
.|
—
(%]

Junior Year

CS 212 CUNIX ang Software LA 143 Info., Cormm., and Society 3 0 3
Development 3 0 3 CS 308 intro. to Database Systems 3 0 3
[E 320 Project Planning & Control 3 0 3 IE 300 Engineering Economy 3 0 3
LA 142 Machines: Extension of tan 3 0 3 IE 314 Modeling of Social Systems 3 0 3
Elective _6 LA 143 Info., Comm. & Society 3 0 3
15 Electives 3
18
Senior Year
IE 380 Systemn Simulation 3 0 3 MG 318 Commercial Data Proc. Systems 3 0 3
LA 150 Making of Connections 3 0 3 Design
MG 301 Organizational Behavior 5 0 3 #MG 390 Decision Making Lab. 2 3 3
Electives B MG 401 Senior Project 3
i5 Electives B
i5
Totat credits required for graduation: 128
FACULTY

This interdisciplinary program is administered by the Division of Management. The faculties of industrial engineering,
computer science, humanities, social sciences, and mathematics participate in delivering the program.
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INFORMATION SYSTEMS ENGINEERING

INFORMATION SYSTEMS
ENGINEERING
(NEW OFFERING)

The Computer Science Division of Polytechnic University
supported by the Electrical Engineering and Computer
Science Department offers a Master of Science degree
program in information Systems Engineering.

The development of the curriculum was sponsored by the
New York State Center for Advanced Technology in
Telecommunications (CATT} at Polytechnic University
which continues to coordinate the program.

The programs development was supported by a private
sector advisory board. The board's current functions are fo

(i) monitor the effectiveness of the program

(1} help keep the detailed course syllabi current
(i) propose changes in the program in light of
experience.

The phitosophy of the program is to provide rigorous
education in the component disciplines of computers and
telecommunications with emphasis on the unified field of
infermation systems engineering. The focus is the applica-
tion of theoretical insights to practical problems. The
program combines courses from electrical engineering,
computer science, social science and management.

ADMISSION REQUIREMENTS AND
APPLICATION FOR INFORMATION

Admission to the program requires a bachelor's degree
from an accredited institution with a superior undergradu-
ate academic record and demonstrated proficiency in
calcuius, probability and a programming language.

Currently this program is offered in special format where all
studenis are working professionals in telecommunications
or computers and are sponsored by their employers who
pay an all inclusive fee that covers tuiticn, textbeoks and
special services.

Appiications for admission are accepted throughout the

year but admission is for Fall semester only. Because
enrollment is imited, early appiication is recommended.
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DEGREE REQUIREMENTS

The general requirements for the Master of Science Degree
are stated elsewhere in this catalog.

CURRICULUM

The curriculum consists of 13 courses {39 academic units),
which are offered in a structured program over a two-year
period.

The courses in the curriculum are

1st Semester {Fail)

CS 613 Computer Architecture

EL 635 Principles of Communications
Networks

CS 676 Mathematical Techniques for
information Systems

2nd Semester (Spring)

CS 623 Operating Systems |

EL 735 Communication Networks i
CS 606 Software Engineering |

3rd Semester (Fall)

EL 736 Communications Networks lf

MG 654 Economics of Information
Systems

S8 907 Human Factors in Information
Systems

4th Semester (Spring)

CS 630 Input and Output Systems

MG 820 Project Management

CS 608 Principles of Data Base Sys-
tems

CS 9896 Advanced Project in Com-
puter Science



FACULTY

Robert R. Boorstyn, Professor of Electrical Engineering
and Computer Science

B.E.E., CCNY; M.S., PhD., Polytechnic Institute of Brookiyn
Telecommunications

Ivan T. Frisch, Professor of Electrical Engineering and
Computer Science and Director of the Center for Advanced
Technology in Telecommunications

B.S. (Physics), Queens College; B.S., M.S., Ph.D. {EE},
Columbia University

information systems, comnuter networks and network
controf

Aaron Kershenbaum, Professor of Computer Science
B.5.,M.S,, Ph.D., Polytechnic instiiuie of New York
Computer communications and aigorithms

Martin L. Shooman, Professor of Electrical Engineering
and Computer Science .
$B., 5.M, Massachusetts Institute of Technology; D.E.E,
Polytechnic institute of Broaklyn

Software engineering, reliability, fault-tolerant systems

Richard Van Siyke, Professor of Electrical Engineering
and Computer Science and Director of CATT

B.5., Stanford University; Ph.D., University of California at
Berkeley

Director of Center for Advanced Technology in
Telecommunications

Basil Maglaris, Associate Professor of Electrical Engineer-
ting and Computer Science

Dipl. EE, National Technical University of Athens {Greece);
M.S., Polytechnic Institute of New York; Ph.D., Columbia
University

Computer communications

Michael J. Post, Assistant Professor of Computer Science
A B., Columbia University, M.S., Ph.D., Polytechnic Institute
of New York

Coding, operating systems

INFORMATION SYSTEMS ENGINEERING

Richard Wener, Assistant Professor of Environmental
Psychelogy

B.A_, University of Wisconsin; M.S., Ph.D., University of
lflinois, Chicago

Human computer interaction, environment behavior
refations

Industry Professors

Robert J. Flynn, Industry Professor of Computer Science
B.S. (Physics), Manhattan Coliege; M.S. {Math}, Ph.D.
(Math), Polytechnic Institute of Brooklyn

Computer architecture and operating systems

Nancy J. Needham, Academic Director of Telecommuni-
cations Management Program and Industry Professor of
Management

B.A., Wellesley College; M.B A, D.B.A., Harvard University
internationatl telecommunications and financial services

Adjunct Faculty

Ruven Brooks, Adiunct Professor of Computer Science
B.A., University of Michigan; M.S., Ph.D. (Psychology),
Carnegie-Mellon University

Man-Machine systems

E. Hart Rasmussen, Director of Westchester Graduate
Center and Adjunct Professor of Management

M.S. {Chem Eng.}, Polytechnic University of Denmark
Project management

Sheila Lehman, Adjunct Assistant Professor of Environ-
mental Psychology

B.A. {English Literature), Barnard College; M.A. (English
Literature), Columbia University; M.A. (Environmental Psy-
chology), Graduate School, C.U.N.Y.
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MANAGEMENT

The Division of Management offers one undergraduate
degree:

Bachelor of Science in Information Management*
and four graduate degrees:

Master of Science in Management

Master of Science in Organizational Behavior

Master of Science in Operations Management”

Master of Science in Telecommunications Management.”

The master of science in management degree (MSM} is
recognized, along with the master of business administra-
tion {MBA), by the Graduate Management Admission
Council as graduate professional management degrees.
Mast MSM programs are offered by leading engineering
schoals. Polytechnic’s MSM is designed to prepare working
professionals for increasing responsibility in management
positions, The program is aimed at developing competence
in planning and decision-making and in the selection,
allocation and direction of human, financial, physical,
technological and organizational resources.

These management skills can be applied in a broad range
of professional settings both in the private and the public
sector; in labor-intensive and in capital-intensive industries;
in production-oriented and in service-oriented activities, and
in traditional as welt as in high-technology environments.

Polytechnic’s graduate program in management takes a
pragmatic, resulis-oriented approach that emphasizes
management of technology, praduction management, and
strategic planning to achieve long term preductivity and
profitability. Traditional subjects such as accounting,
economics, finance, and marketing are taught, not as
special areas of expertise but as basic tools for managerial
decision-making.

Afier completing the core courses, degree candidates build
further managerial skills in their choice of 7 concentrations:

Canstruction Management
Economics and Finance

Human Resources Management
Information Management
Management and Administration
Management Science
Technoiogy Management

The program concludes with a course in Business Policy
and Strategy which integrates the functional disciplines
studied throughout the program. Through case studies the
students acquire an understanding of top management’s
perspective, how organizations set goals, establish poli-
cies, and implement strategies to gain competitive
advantage.

Polytechnic's students are working professionals, typically
engineers and scientists with managerial responsibiiity.
Smali classes {averaging 15 or fewer students) enable the

students to receive close individual attention from the
faculty.

Admission — Criteria for admission include having a
bachelor's degree with at least a B average from an
accredited coliege or university and demonstrated evi-
dence of motivation, maturity, and the abitity to benefit from
and contribute to professional graduate studies. An
applicant who does not meet all the criteria may be
admitted as a non-degree student with the opportunity
subsequently to become a degree candidate. Satisfactory
scores on the Graduate Management Admission Test
{GMAT} or an acceptable equivalent test may be used as
support for admission to degree studies.

Degree Requirements — The MSM requires completion
of a minimum of 12 courses, or 36 units, with a B average or
better. Students who lack prerequisites may be required to
take up to 4 additional courses, or 12 units, as described in
the next paragraph. Transfer credits of 9 units may be
granted for graduate courses in management taken
previously, as evaluated by advisers,

The Curriculum

1. Basic and Core Courses. A management base and
core curriculum form nine required courses upaen which
students can build a variety of specializations within the
degree programs. Basic and core courses pravide
intensive intreductions to the several disciplines basic to
professional management. Students who have taken
these courses eisewhere or previously at Palytechnic, or
whao have had equivalent experiences may be excused
from them. Upan proof of competence, advisers can
waive any corresponding basic or core courses. Stu-
dents must then substitute electives, or basic courses as
required by advisers, to complete the minimum of 36
units (12 courses) for the master’s degree. If one cr more
basic courses are reguired, these must be taken in
addition to the 12 courses required for the degree,
except if one or more core courses are waived.

The Basic Courses:

MG 502 Computers in Management

MG 503 Economic Environment of Management
MG 504 Managerial Accounting

MG 505 Statistical Analysis

The Core Courses:

MG 800 Management Process
MG 601 Organizational Behavior
MG 606 Managerial Finance

MG 607 Marketing Management
MG 608 Managerial Economics

2. Areas of Concentration. Students must choose areas
of concentration. These may be one of those listed below
or, with the adviser's approval, a set of courses designed
to meet students’ special needs. A minimum of four

“see separate hsting
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courses must be selected in any one area of concentra-
tion. Courses in all the available options are shown
below.

3. Free Electives. Two graduate courses may be chosen
from those offered by any programs of Polytechnic with
the adviser’'s consent.

4. Business Policy and Strategy, with Project (MG 970).
This required integrating course is recommended for
students’ final semester. It includes a project normally in
the area of studenis’ specialization. in special cases, MG
997, Thesis for Degree of Master of Science, may be
substituted for students who wish to produce a major
dissertation in a speciatiy.

Concentration Course Requirements

Each concentration sequence consists of a minimum of four
courses. Students who take more than the minimum
number of required coures may count additional courses as
electives. Substitutions may be made with advisers’
approval in any concentration areas.

Construction Management

Select four:

MG 631 Organizational Theories

MG 664 Management and the Legal System

MG 810 Project Planning and Control

MG 820 Project Management

MG 8256 Construction Administration

MG 826 Construction Estimates and Costs

MG 827 Specifications and Contracts

MG 830 Formulation and Analysis of Public Works

Economics and Finance
Regquired:
MG 766 Financial Institutions

Electives — Select threg:

MG 615 Labor Economics

MG 640 Resource Economics

MG 671 Business and Economic Forecasting

MG 860 Financial Planning, Internai Reporting
and Operational Control

MG 912 Seminar in investment Analysis

MG 963 Seminar in Financial Planning and Controi

Human Resources Management
Required:

MG 612 Human Resources Management
MG 633 Research Methods

Efectives — Select two:

MG 611 Career Management

MG 613 Industriai Relations

MG 622 Personnel Psychology

MG 623 Training in Organizations

MG 624 Crganization Development

MG 625 Seminar in Career Management

MG 626 Human Resource Information Systems
- MG 627 Human Resources and Technological Change
MG 631 Organizational Theories

MG 664 Management and the Legat System

MANAGEMENT

Information Management

Select four:

MG 612 Human Resources Management

MG 626 Human Resources information Systems

MG 650 Management of the Information Function

MG 654 Economics of Information Systems

MG 664 Management and the Legal System

MG 716 Commercial Data Processing Systems
and Design

MG 736 Management Information Systems

MG 810 Project Planning and Control

MG 820 Project Management

CS 603 Design and Analysis of Algorithms |

CS 681 Information Privacy and Security

Management and Administration
Required:
MG 630 Operations Management

Select three:

MG 612 Human Resources Management

MG 624 Organization Development

WG 633 Research Methods

MG 645 Productivity Management

MG 664 Management and the Legal System

MG 700 New Enterprise and Small Business Mgmt.
MG 705 Managerial Planning Process

MG B850 Cost Systems

MG B6B Strategic Management of Productivity

Management Science

Students electing this option should substitute MA 551 for
MG 505 in the basic courses.

Note that IE 624 has several prerequisites.

Setect four:

MG 714 Modeling of Social and Manageriai Systems

MG B10 Project Planning and Control

IE624 Computer-Augmented Case Studies in Manage-
ment Science

IE 627 Operations Research: Deterministic Models
IE 628 Operations Research: Stochastic Models
IE 680 System Simulation

Technology Management
Required:
MG 866 Technology, Management and Policy

Select three:

MG 624 Crganization Development

MG 627 Human Resources and Technological Change

MG 630 Operations Management

MG 634 Applied Research Methods

MG 645 Productivity Management

MG 664 Management and the Lega! System

MG 672 Technological Forecasting

MG 714 Modeling of Sccial and Managerial Systems

MG 820 Project Management

MG 865 Research Development and Management of Inno-
vation

MG 867 Corporate Strategy for Technology Intensive In-
dustries

MG 868 Strategic Management of Producitivity
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MASTER OF SCIENCE PROGRAMS
IN ORGANIZATIONAL BEHAVIOR

Pragram — A graduate evening program is offered to
students who wish to specialize in organizational behavior,
a field concerned with soiving human problems in modern
organizations. The program includes both thecretical and
praciical courses relevant to organizational behavior.

Admission — Applicants must meet the basic admission
requirements of the graduaie pregrams in Management.
Those witheout undergraduate courses in psychology will be
required fo remove this deficiency.

The Curriculum

1. Required Core courses. An organizational behavior
base consists of three core courses upon which the
student can build a variety of specializations within the
degree program. Core courses provide an introduction to
several areas basic to organizational behavior. Students
who have previously compieted courses in any of these
areas, or who have had substantial equivalent experi-
ence may be excused from taking them by presenting
procf of competence and receiving waivers from
advisers.

Students who have not completed an undergraduate
course in statistics will be required to enroll in MG 505,
Statistical Analysis. Those with little or no background in
computers must make up the deficiency by enrolling in
MG 502, Computers in Management. These courses are
in addition to degree requirements,

The core courses are:

MG 601 Organizational Behavior
MG 631 Organization Theory
MG 633 Research Methods

2. Areas of Concentration. Students must choose three
areas of concentration, each consisting of two courses.
These may be three of the concentrations listed below
or, with adviser's approval, may consist of a series of six
courses designed to meet studenis’ special needs.

Courses in each of the following available areas of
concentration are shown below:

Career Management
MG 611 Career Management
MG 625 Seminar in Career Management

Labor Relations
MG 613 Industrial Relations
MG 614 Collective Bargaining

industrial Relations
MG 613 Industrial Relations
MG 614 Collective Bargaining

Information and Technological Change

MG 626 Human Resource Information Systems
MG 627 Human Resources and Technological Change
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Pertormance and Motivation Management
MG 616 Job and Work Place Design
MG 617 Performance Measurement and Reward Systems

Personnel and Human Resources
MG 612 Human Resources Management
MG 622 Personnel Psychology

Training and Development
MG 623 Training in Organizations
MG 624 Organization Development

3. Free Electives. Two appropriate graduate courses may
be chosen from any pregram at Polytechnic. These could
include courses from any concentration not required in
students’ programs, other courses in management, or
courses in computers, psycholegy and seccial sciences.

4. Research Projects
MG 634 Applied Research Methods

All students are required to submit an independent
research project. In speciat cases, MG $97, a thesis for
degree of master of science, may be substituted for
students whe wish to produce a major research project.

CERTIFICATE PROGRAMS

The Division of Management offers several certificate
programs designed for professionals with work experience.
A certificate program requires five courses, which are
selecied according to individual needs. Applicants for
certificate programs must hold bachelor's degrees. On
completion of a sequence with an average grade of B or
better, students are issued certiticates. Those who choose
to work towards the master's degree are able to apply all
courses taken toward a certificale, upon admission, toward
tuifiliment of a degree program. Additional information may
be obtained from the Division.

Management Certificate — This program is designed to
1oster professionat and personal growth through intensive
studies of the latest advances in management processes
and the newest gquantitative techniques, ranging from
management information systems to decisicn models.
Management certificates are offered in the following fields:

Construction Management
Eccnomics and Finance

Human Resources Management
Information Management
Management & Administration
Operaticns Management
Technolegy Management

Organizational Behavior Certificate — This program
involves intensive studies of the latest knowledge and
techniques for dealing with human probiems in organiza-
tions. Individualized programs make it highly appropriate for
specialists as well as generalists to improve and update
their knowledge and skills in areas ranging from individual
motivation to organizational development.



/NDERGRADUATE COURSES

AG 202 Computers In Management 2:3:3
introduction of basic computer hardware and software concepts.
Survey of operating systems and programming languages. Heavy
emphasis on personal computer applications and management-
oriented application packages in word processing, database man-
agement, spreadsheets, communications, and business graphics.
Also listed under LA 125,

MG 300 Management Process 3:0:3
Intreductory management course for undergraduates. Primary fo-
cus is the management process: planning, organizing, staffing,
conirolling, 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, engineering, research and development.

MG 301 Organizational Behavior 3:0:3
Study of behavior in industrial settings. Emphasis on informal and
formal group dynamics: interpersonal relationships; supervision;
leadership; communication theory; attitude measurement; creativi-
ty. Analyses of administration problems by case studies and simulat-
ed situations.

Also listed under SS 299

MG 304 Accounting Fundamentals 3:0:3
Managerial approaches to problems of cost determination and anal-
ysis. Job order, process and standard cost sysiems. Analysis of
indirect manufacturing expenses. preparation and analysis of bal-
ance sheets, income and manufacturing statements. Relations be-
tween accounting and engineerning functions.

MG 316 Commercial Data Processing

Systermns Design 3:0:3
Functional refationships of information across the commercial envi-
ronment and their relevance in the design of Management Informa-
tion Sysiems. Also covered are the present and future roles of
personal computers and terminals in information interchange. The
necessary communication techniques and protocols to accomplish
mainframes to personal computer connections are included. Prereq-
uisite: MG 202.

MG 380 Management Decision Making

Studenis integrate speciaiized areas of economics and manage-
ment previously studied by analyzing and making decisions in envi-
ronments based upon a computer-processed management simula-
tions. Students are organized into competing companies making

quarterly decisions on production, price, research, marketing, etc.

Periodic oral and written reports: final oral and writien reports
presented to Board of Directors. {Note: Normally, this is a three-
credit course. However a two-credil version, omitting written re-
ports, may be offered to non-IM students). Prereguisite: 53 251, IE
300, MG 304, or permission of instructor.

MG 401 Senior Project 3 credits
Independent work integrating students’ knowledge under faculty
guidance. Studenis design systems required to manage information
regarding specific management functions. Prerequisite; senior
standing in information management.

GRADUATE COURSES

MG 5021 Computers in Managemenet 212:0:3
Computer literacy for managemenet problem-solving, information
systems, computer technology, software and vocabulary, Advan-
tages and disadvantages of allernatives rangmng from large main-
frames o time-sharing networking, baich processing, personal com-
puters and programmable ca' slators. Survey of software,
compiters, interpreters, assemblers and language important to man-
agers. Examples and cases of decision-support systems and their
operation in office automation, financial analysis and other business
applications.

MANAGEMENT

MG 5031 Economic Environment of Management  2V2:0:3
Central problems of economic society, supply and demand analy-
ses, structures of industrial markets, factors of production, profits
and incentives, naticnal income accounting, incormne determination,
business cycles, monetary and banking systems, governmental
influences on the economy, international frade and finance.

MG 5041 Managerial Accounting 2Y2:0:3
Aspects of accounting of practical use to the manager. Stress on
undersianding of financiat statements rather than on bookkeeping
procedures. Internal management usage of accounting data: job
orders, process and standard costing; relations among accounting,
economic and financial perspectives.

MG 5051 Statistical Analysis 2v2:0:3
Fundamental statistical models and their uses in decision-making.
Emphasis on alternative technigues, their assumptions and imita.
tions. Topics include descriptive statistics; probability-concepts of
probability, probability distrnibutions both discrete and continuous:
sampling methods, estimation, hypothesis testing, regression and
correlation analysis; time series, chi-square testing.

MG 600 Management Process 2%2:0:3
Establishment of conceptual perspectives of major schools of man-
agement thought, including scientific management, classical ad-
ministrative theory, human relations, behavioral system theories.

MG 601 Organizational Behavior 21/2:0:3
Integration of behavioral science theories, concepts, research and
techniques for understanding of human behavior in crganizations.
Metivation and job satisfaction, personality and conlict, group dy-
namics, interpersonal relationships, supervision and leadership,
communications, organization structures and processes, impacts of
technology, career development.

MG 606 Managerial Finance 212:0:3
Analyses of principles and é)ractices of finance function and its
application in organizations. Survey of uses of financial instruments,
sources and uses of short- and long-term funds available to busi-
ness; capital budgeting under certainty and uncertainty; cost of
capital and dividend policy; working capital management. Prerequi-
site: MG 504 or equivalent.

MG 607 Marketing Management 22:0:3
Foundation course in marketing processes and institutions. Con-
sumer motivation and behavior, pricing determination and policies,
product planning and development, promotion management, chan-
nels and means of distribution, influences of government. Cases and
managerial aspecis stressed. Co/Prerequisite: MG 503.

MG 608 Managerial Economics ' 212:0:3
The development of micro-economic anatysis and its application to
business decision-making. Quantitative techniques, profit measure-
ment, competition, oligopoly and monopoly, multiple product analy-
sis, demand analysis and demand forecasting, cost analysis, pricing
analysis, capital budgeting. Prereguisite: MG 503,

MG 611 Career Management 21/2:0:3
An examination of careers from the perspectives of both manage-
ment and individuals. Specific issues include career stage models,
organizational entry, career pathing, mid-career crisis, career
change, continuing education and retraining, professional obsoles-
cence, career re-entry, tokenism, job loss and underemployment
Existing career planmng/development programs used by organiza-
tions will be evaluated. Prerequisiter MG 601 or permission of
instructor.

MG 612 Human Resources Management 2Y2:0:3
Personnet functions are investigated from the perspectives of indi-
vidual managers and the total organization. Topics include manpow-
er charactenstics, recruitment and development, motwation, per-
formance evaluation and rewards, effects of government policy on
legislation and the changing labor force. Prerequisite: MG 601 or
permission of ingiructor.
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MG 616 Job and Workplace Desigh 214:0:3
An examination of the interaction among individual, job design and
wark environment characteristics. Topics include work analysis;
task and workspace design; impact on communication; job satisfac-
tion; motivation and productivity; implications of and responses to
new technologies; skills cbsolesence and retraining; job and work
environment redesign; socio-technical design approaches; emerg-
ing role of artifical intelligence.

MG 617 Performance Measurement and Reward

Systems. 21/2:0:3
An introgduction to practical approaches in the establishment of a
performance appraisal system that includes theoretical and applied
issues. Reasons for implementing a performance appraisal system
in organizations are addressed. Other fopics include ceaching,
feedback, and performance evaluation. The role of compensation
and other rewards in attracting, retaining and metivating employees.

MG 622 Personnel Psychology 21/2:0:3
Examinaticn of theory, research and practice concerning individual
differences relating to arganizational behavior with emphasis on the
personne! selection process, measurement of prediclors, criteria for
validation and decision-making strategies. Prerequisites: MG 601
and MG 505 or permission of instructor.

MG 623 Training in Organizations 2v2:0:3
The roles of training in organizations, focusing on department and
line managers. Subjecis addressed include need analysis, prepara-
fion of employees for jobs, management development, training
program design, evaluation and employee obsolescence. Prerequi-
site: MG 801 or permission of instructor.

MG 624 Organization Development 2v2:0:3
Applied theary and research related to process of managing change
in organizations. Practical application of group, intergroup and indi-
vidual changes. Planned structural revisions in formal organizations.
Dynamics of organizational change processes. Experimental tech-
niques and seminar approaches emphasized. Prerequisite: MG 601.

MG 625 Seminarin Career Management 214:0:3
Examination of the latest concepts, research and practices pertain-
ing to professiona! and manageriai careers in organizations, Empha-
sis is on current issues and problems in career management. Ex-
perts and resource materials are utilized in examining research
findings as well as in studying career developments and planning
practices and programs which have been established in organiza-
tions. Prerequisite: MG 611 or permission of instructor.

MG 626 Human Resource information Systems 212:0:3
Design, selection, implementation, enhancement and operation of
Human Resources Information Systerns (HRIS) in organizations.
Crganizational, legal and political issues as well as hardware,
software, applicabions and communications in HR!S. The uses of
time-sharing, personal and minicomputers and mainframes. Focus
on design and use of HRIS to facilitate objectives of human resource
functions, as well as to support entire organizations.

Also listed under S5 678.

MG 627 Human Resources and Technological

Change 212:0:3
Examinaticn of the impact of technofogical changes on human
resources and their management. An overview of technologica!
changes and their effects on the work force, focusing on changes
insupply and demand as well as the obsolescence of knowledge and
skills. Topics include utilization, human rescurces planning, job
redesign, resistance to change, organizational change, continuing
education angd retraning, productivity and innovation, inter-organi-
zational cooperation, roles of government, and international issues.
Corequisite; MG 601 or permission of the insstructor.
Also listed under SS 679.
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MG 630 Operations Management 2v2L
Analytic techniques for designing and operating production ar
service sysiems, including facility layouts and locations, assembi
line balancing, job sequencing, inventory control, and project ptan
ning. Introductory linear programming and other farmal methods
Cases and managerial perspective.

MG 631 Organization Theory 214:0:3
Analyses of theories of large-scale organizations focusing on char-
acteristics of bureaucracy, suboptimization, human dynamics and
informal systems, influence and control systems, planned change.
Examination of both formal and information organizations through
varieties of research studies. Prerequisite: MG 601 or germission of
instructor.

MG 633 Research Methods 212:0:3
An introduction to theories and techniques of research methods.
Primary objectives are io provide understanding and appreciation of
why and how organizationl research is carried out. Survey of re-
search methods. Research projecis are designed and analyzed.
Prerequisite’ MG 505 or permission of instructor.

MG 634 Applied Research Methods 22:0:3
Integration and application of advanced research techniques uti-
lized in studies of organizations. Students develop and carry out
individual applied research projects. Prerequisite: MG 633 or permis-
sion of instructor.

MG 645 Productivity Management 2v2:0:3
Modern approaches to productivity measurement, evatuation, plan-
ning and improvement in manufacturing and service industries.
Participants develop productivity models for various types of organi-
zations. Prerequisite: Graduate standing or permission of instructor.
Also listed under IE 645 '

MG 650 Management of the information Function  21%2:0:3
Structures of information processing, storage, transport and user
services within organizations. Relations of distributed processing,
distribuied databases, and telecommunication network topology to
organizationst structures Management of voice and daia integra-
tion. Hardware and software evaluation and acquisition; benchmark-
g, information systems contracting; pricing of information ser-
vices, Operation of information systems.

MG 654 Economics of Information Systems 212:0:3
Concepts of market supply and demand as they apply to markets for
information services and products; rationales for, and nature of,
emerging applications of information systems; availabitties and
pricing of services; methods of economic decision making ang
justification of business information sysiems.

MG 664 Management and the Legal System 212:0:3
Impacts of the legal system on corporate strategy, managerial
decisions and planning processes. Issues covered include’ protec-
tion of intellectual and technological properties; consumer, contract,
commercial and secured financing laws: employer liability fo, and
for, employees,; negligence and risk-management from legal and
corporate viewpoeints, and constitutional and regulatory aspets of
conducting business on a multi-state basis. The legal system from
the perspective of individual managers as agents, contract-makers,
etc.

MG 671 Business and Economic Forecasting 2¥2:0:3
Forecasting for managerial decision and control. Statistical vs. judg-
mental methods. Smoothing and analyses of trends, seasonal fac-
tors, cycles and random variations. Econometric torecasting. Eco-
nomic indicators and sources of information. Applications to the
national economy, industry sales, corporate profits, financial institu-
tions, government expenditures, etc. Prerequisite: IE 608 or
equivalent.

Also listed under IE 671



MG 672 Technological Forecasting 2¥2:0:3
introduction to problems of technological forecasting. Morphologi-
cal anatyses, extrapolation of trends, heuristic and intuitive fore-
casts. Consideration of rational directing of technolcgical changes.
. Studenis prepare forecasts on topics of choice.

Also listed under SS 6§72

MG 700 New Enterprise and Small Business

Management 212:0:3
Characteristics, opportunities, and hazards of new and smali busi-
ness firms with special attention given to technology, engineering
and manufacturing concerns. A variety of operating problems in
different stages of a small company's life cycle are considered.
Actual business cases involving opportunsty-finding and decision-
making are utilized for students to gain insights into their attitudes
towards risk-taking and in developing their own action-taking skills.
Prerequisite: Advanced Standing.

MG 705 Managerial Planning Processes 2¥2:0:3
Introduction to strategic management and to formal planning as
methods for translating business goals into procedures or actions.
Tactical planning at operating levels. Development of foresight and
classical methods for gathenng information essential to decision-
making in large-scale organizations. Prerequisites: MG 600 and MG
601.

MG 716 Commercial Data-Processing

Systems Design 2v2:0:3
Functional relationships of information across the commercial envi-
ronment and their relevance in the design of management informa-
tion systems. Present and future roles of personal computers and
terminals in information interchange. Necessary communication
techniques and protocols to accomplish mainframes to personal
computer connections. {Not open io students whohave taken MG
316.) Prerequisite: MG 502.

MG 736 Analyses and Design of

Management-Information Systems 21/2:0:3
Roles of information systems in management decision-making
processes. Detailed development of management-information sys-
tems through planning, design and implementation, introduction to
information theory, the vaiue of informaticn. The information system
and changes in the organization, examples and applications. Pre-
requisite: MG 502,

MG 766 Financial institutions 22:0:3
Financial institutions and their importance in the economy. Capital
and money markets, commercial banking systems, federal banking
systems, investment banks, insurance companies, savings and loan
associations, mutua! funds, brokerage companies, international
banking.

MG B00 Policy Analysis and Planning 21/2:0:3
Systems analyses of policy choices in areas facing federal and
regional governments. Cost-benefit methods and related analyticat
techiques. Analyses and planning in urban contexts. Future-orient-
ed studies. Economic and technological projects. New technologies
and their cultural and ecological implications.

MG 810 Project Planning and Control 212:0:3
Network planning technigues for project management and resource
allocation. Emphasis on PERT, LOB, CPM and probabilistic genera-
lkzed networks. Heuristic models for multi-project scheduling and
resource leveling. Network development, computer adaptation, pro-
gress reports and project monitoring. Prerequisite: knowledge of
computer programming.

Also listed under IE 6§20 and CE 828.

MG 820 Project Management 2V2:0:3
Specific managerial concepts and techniques related to manage-
ment of projects in research and development, construction, engi-
neering, and data processing. Functional and administrative struc-
tures, coordination of activities, manpower planning, feasibility
analyses, negotialions and coniracts.

MANAGEMENT

MG 825 Construction Administration _ 2Y2:0:3
Management technigues of construction are discussed in relation to
alternate means of project execution. Organizational structures,
management systems, and controls are examined from the points of
view of owners, the constructors, and the professional construction
managers.

Algo fisted under CE 825.

MG 826 Construction Estimates and Costs 212:0:3
Technigues for estimating costs of capitat projects and methods for
effective cost control during project execution are taught with em-
phasis on principles of good management. Class project.

Also listed under CE B26.

MG 827 Specifications and Contracts 272:0:3
Principtes of contract law applied to construction; legal preblems in
preparing and administering construction contracis. Prerequisite:
MG 825,

Also listed under CE 827

MG 850 Cost Systems 27/2:0:3
Methods usedinindustry for predicting and recording costs. Design
and operation of standard and direct cost-accounting systems.
Prerequisite: MG 504,

MB 363 Market Research 212:0:3
An overview of the accepted methodology for identitying and sizing
an existing or emerging market for a specific product so as to guide
management aclion in research and development, manufacturing or
marketing. Techniques appropriate to collecting, analyzing and re-
porting marketplace information to management are explored. Pre-
requisities: MG 605 and MG 607.

MG 864 Product Planning 212:0:3
Systematic studies of processes followed by successful companies
in creating cormmerciaily viable products from technology deeloped
by or available fo them. Steps involved up to market entry are
reviewed seguentially: initial search; pretiminary evaluation; organiz-
ing the new product venture; manufacturing preparation: market
testing; etc. Financial aspects of product development. Prerequi-
sites: MG 600 and MG 607.

MG 865 Research, Development and

Management of Innovation 2v2:0:3
Introduction to the environment of technological growth with refer-
ence to the economy, to companies and to management of the R and
D function. Examination of policies and factors which affect innova-
tion in industry. Methods for assessing and forecasting techinology,
delphi, cross-impacting scenarios, parameter extrapolation, envel-
oping, etc. Problems in managing research and development by
private enterprise during rapid technological changes. Prerequisiie;
MG 600.

MG 866 Technology Management and Policy 2V2:0:3
Topics and issues in private and public management; considera-
tions of technology in strategic planning for high-technology corpo-
rations; government's roles in directing technology, defense, space,
and energy. Managing large-scale technological enterprises. Sci-
ence and technology in international relations.

MG 867 Corporate Strategy for

Technology-Intensive industries 212:0:3
Corporate Strategy for Technology-Intensive Industries is designed
as a general management course. It focuses on the emerging tech-
nology-strategy relationship in the large technology-based corpora-
tion. This relationship is ireated from three different perspectives:
the corporate strategy of the individual firm, the competitive struc-
ture of an entire industry, and the “industrial policy™ of a national
government. The strategic management of technology in several
different countries and industries is studied and compared The
course employs conceptual and empirical readings and relevant
case studies.
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MG 868 Strategic Management of Productivity 215:0:3
Issues relating to U.S. productivity relative to that of its trading
partners and competitors in international trade. Analyses of Amer-
can management strategies. Current controversies and their theo-
retical and empirical foundations, Time horizons for research and
development, for marke! {forecasting and new product develop-
ment, for financial controls and portfolio analyses, and for valuation
of managerial performance. Efforts to define long-term, sirategic
roles for productivity in manufacturing and in providing services
within the firm or to the market. Reassessment of the strategic
function of the management of praduction. Cases and Readings.
Prerequisite: Advanced standing.

MG 912 Seminar in Investment Analysis 2V2:0:3
Financial markeis and individua! and: corporate investment deci-
sions. Siudy of theories of market efficiency and investmant strate-
gy. Risk analysis, porticlio theory, technical and fundamental as-
sessments. Implications of national and intermational economic
forces, such as business cycles, currency markets, and profit repar-
triation restrictions, for individual and corporate investment
decisions.

MG 970 Business Policy and Strategy 212:0:3
Integration of functional disciplines studied in the master’s program
to understanding how organizations are managed strategically. The
“top management' perspective is the focus. Setting organizations!
goals, establishing policies that assure realization of objectives,
devising and implementing strategies to gain competitive advan-
tage or capitalize on corporate opportunities. Cases, research pa-
per. Prerequisite: advanced standing.

MG 875 Selected Topics in Management 2%2:0:3
Current topics in various fields analyzed and discussed. Prerequi-
sites: advanced standing and permission of instructor.

MG 976-977 Readings in Management each 3 units
Directed individual study of supervised readings in advanced areas
of management. Prerequisite: permission of dean.

MG 985 Selected Topics in

QOrganizational Behavior 272:0:3
Discussion and analysis of current fopics in organizational behavior.
Prerequisities: advanced standing and permission of instructor.

MG 986-987 Readings in

Organizational Behavior each 3 units
Directed individual study or supervised readings in advanced areas
of organizationai 