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The College of Engineering offers engineering programs
leading to the B.S. degree in Electrical, Computer,
Mechanical, and Civil Engineering and also the B.S.
degree in Physics, Computer Science, Textile Science,
and Textile Chemistry.

Our engineering programs form a strong foundation in
basic sciences, mathematics, and engineering sciences.
Our students acquire a strong foundation in the basic
sciences and mathematics along with the applied
sciences associated with their major. A progression of
innovative design experiences culminates in a senior
design project. Students in the College of Engineering
use high-tech laboratories and sophisticated computer
systems, beginning in their freshman year. The many
faculty involved with significant research projects bring
excitement into the classroom and tie theory to practical
applications.

Our students develop the knowledge, creativity, and
expertise to succeed in today’s rapidly changing techni-
cal world. Our graduates are actively recruited by

College
of Engineering

industry and find rewarding careers, or have gone on
for advanced degrees in competitive graduate programs
around the country.

Through cooperation with industry and government
agencies, the College of Engineering also offers stu-
dents the opportunity to obtain valuable work experi-
ence before graduation. Qualified students can partici-
pate in internships or cooperative education so that
they gain practical engineering experience, a taste of
the “real world,” and significant income to help offset
college expenses.

All undergraduate engineering programs in Civil,
Computer, Electrical, and Mechanical Engineering are
accredited by the Engineering Accreditation Commis-
sion and the program in Computer Science is accredited
by the Computing Accreditation Commission of the
Accreditation Board for Engineering and Technology,
111 Market Place, Suite 1050, Baltimore, MD 21202-
4012.
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The College of Engineering seeks to
facilitate the transfer of students from
community colleges, and from four-year
institutions that lack the engineering
baccalaureate, by means of a variety of
transfer and matriculation agreements.
•
Course and program articulation matrices
are maintained to facilitate planning and
transfer between UMass Dartmouth
engineering curricula and the courses and
programs at Bristol, Massasoit, and Cape
Cod Community Colleges. Transfer
applicants from other institutions are
assessed individually.
•
Students at the University of Massachusetts
Boston, Framingham State College, and
Worcester State College who complete an
identified 2-year curriculum and meet
conditions for a standard of performance
receive guaranteed admission to identified
engineering programs at UMass Dartmouth.

Transfer Agreements

The mission and goals of the College of
Engineering are molded by the history of the
region and the institution, by the existing
needs of the region and its people, and by
the emerging opportunities for regional
economic growth. Building upon its quality
undergraduate and expanding graduate
programs, its facilities, and its faculty, the
mission of the University of Massachusetts
Dartmouth College of Engineering is to
provide educational opportunities for the
region that emphasize teaching and
learning, and to provide increased access to
the College that will support economic
growth in the region, the Commonwealth,
and beyond.

Given the above mission the educational
goals of the University of Massachusetts
Dartmouth College of Engineering are to
provide its graduates with a solid foundation
of knowledge, and a level of skill that will
allow them to function successfully in their
professions upon graduation, and to have a
breadth of education that will allow them to
meet the needs of the contemporary
workplace and to be life-long learners.

In particular, it is our intention to demon-
strate that a graduate of the UMass
Dartmouth College of Engineering will have
met the following outcome objectives:

• the ability to apply knowledge of
mathematics, science, and engineering;

• the ability to design and conduct
experiments, as well as to analyze and
interpret data;

• the ability to design a system, compo-
nent, or process to meet desired needs;

• the ability to function on multidisciplinary
teams;

• the ability to identify, formulate, and
solve engineering and science problems;

• the understanding of professional and
ethical responsibility;

• the ability to communicate effectively;

• the broad education necessary to
understand the impact of engineering
and scientific solutions in a global/societal
context;

• a recognition of the need for and an
ability to engage in life-long learning;

• a knowledge of contemporary issues;
and,

• the ability to use techniques, skills, and
modern engineering and science tools
necessary for professional practice.

The knowledge and skills represented by the
above list, which are consonant with those
of the Accreditation Board for Engineering
and Technology (ABET), are essential in
contemporary engineering and science
endeavors, and contribute significantly to
the graduate’s ability to function success-
fully in the ever-challenging and exciting
engineering and science professions.

Mission, Goals, and Objectives of the College of Engineering

Distribution Requirements / General Education Requirements for Civil,
Computer, Electrical, and Mechanical Engineering

Degree candidates in the College of Engineering must satisfy the university’s General
Education requirements, as described in the Academic Policies section of this Catalogue.
•
General Education requirements in Areas M and S and the Tier 1 Writing/Information
requirement are automatically satisfied by the courses shown as required for these majors.
•
The General Education requirements in Areas C, G, and D may be fulfilled by selecting courses
from the approved lists in each area, using the General Education electives shown in the
course requirement tables for each major.
•
The requirements for General Education areas E, I, W, and O will be specified within courses
that are included in each major. Requirement tables for these areas are included for each
major.
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Cooperative Education and Internships in the College of Engineering

The College of Engineering offers an optional
Co-operative Education program to students
majoring in Civil Engineering, Computer
Engineering, Computer Science, Electrical
Engineering, and Mechanical Engineering.
Co-operative Education provides an excellent
opportunity for students to obtain valuable
engineering experience while studying at the
university. Students enrolled in co-op spend
two semesters and two summer sessions
working at companies, engineering firms,
and government agencies.  During these
sessions, while getting hands-on experience,
students are also paid by their employers.
Participating in the co-op program extends
the typical four-year BS degree for engineer-
ing and computer science programs to five
years, but it provides the type of experience
students need to obtain highly sought after
jobs upon graduation. It also provides an
opportunity to earn money and supplement
the financial resources available to students.

Enrollment
Students enroll in the co-op program at the
beginning of their sophomore year. To start,
students participate in an informational
meeting to learn how co-op works and the
conditions for admission to the program.
During the Spring semester of the sopho-
more year students admitted to the program
participate in a series of seminars that
prepare them to interact with employers and
be hired to their co-op positions.

Requirements for Acceptance
Students must have a minimum GPA to be
admitted to the co-op program, and in
addition, satisfy additional departmental
requirements. A student will be denied
further co-op participation if his/her GPA falls
below the required GPA or other require-
ments are not met.

Placement
The College of Engineering’s Co-op Office
will assist students in finding an industry
placement. In addition, each department has
a faculty Co-op Coordinator who also helps
students find placements and interact with
the companies. Placement, however, is not
automatic. Students are responsible to
prepare their résumés and post them
according to the formats provided by the co-
op office. Furthermore, each student is
responsible to interview well with prospective
companies and convince the company that
he/she will be a good co-op employee.

On the Job Performance
Co-op students who are placed on the job
are required to keep in touch with their co-

op faculty coordinators and at the end of
each co-op work session write a report and
submit it to their faculty coordinators.
Students are also expected to follow rules
and regulations  set by their employers and
perform all duties assigned to them profes-
sionally.

Graduation Requirement
In order to graduate with a co-op certificate
each student needs to have successfully
completed at least four co-op work sessions.
Successful completion implies that students
have registered in and successfully completed
the following sessions:

CO-OP-1: Participation in co-op seminars
CO-OP-2: First co-op work session
CO-OP-3: Second co-op work session
CO-OP-4: Third co-op work session
CO-OP-5: Fourth co-op work session

Successful completion of CO-OP-0 implies
participation in a set of seminars presented
by the college and preparation and posting
of a résumé according to the specified
format. Satisfactory completion of CO-OP-1
through CO-OP-4 implies registration for
these zero credit courses, successful
completion of the work session, submission
of the work session report, and obtaining a
passing grade from the faculty co-op
coordinator.

Co-op Work Sessions
The typical schedule for co-op students is shown below:

Fall Spring Summer
Year 1 School School School
Year 2 School, Enroll in co-op School, Co-op seminars Work
Year 3 School School Work
Year 4 Work Work Work (Optional)
Year 5 School School Graduate

Each co-op student’s specific schedule is to be approved by the department Co-op Coordinator
and the college Co-op Office.
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Internships

Many faculty in the College of Engineering
at UMass Dartmouth have excellent
relationships with engineering employers in
the region and nation, generating many
opportunities for engineering internships. In
addition, students often contact employers
directly and arrange internships with the
assistance of faculty advisors.

An internship is a supervised, practical
learning experience, usually occurring
during the last two years of the student’s
program. A College of Engineering intern
would be employed to do engineering work
with a company or government agency
while earning university credit. Supervision
would be provided by the company or
agency, and the work would be done
outside the university except in unusual
circumstances. A faculty advisor monitors
the internship and works with the company
or agency to see that the work is appropri-
ate for the course credit being given.

Each department in the college of
engineering has an Engineering Internship
course which can be used as at least 3
credits of technical electives (CEN 400, ECE
400, or MNE 400). In order for a student to
enroll in one of these courses, the work
activity must provide a learning experience
equivalent to that obtained in a typical
technical elective. The student must file a
proposal detailing the work and learning
experience for approval by their internship
advisor before the experience begins. The
student should keep a daily journal history
of the work done and send copies or a
written summary report to the advisor each
week. The student must submit a summary
report on the work experience before credit
can be given. The individual courses may
have other requirements which also must
be met, as found in the course listings. Co-
op students can use one of these engineer-
ing internship courses to obtain credit for a
qualified work session experience.

A work experience which does not qualify
for technical elective credit may be able to
qualify as an Experiential Learning
Internship and earn free elective credit
under the rules of the Experiential Learning
Program administered through the Office of
Career Services. College of Engineering
interns in this program must meet the
advising, proposal and report writing
requirements of the previous paragraph in
addition to the requirements of Experiential
Learning.

Special Admission Programs

Alternative Paths
The engineering programs are rigorous,
requiring strong high school preparation and
high motivation. Students who have demon-
strated an aptitude for engineering based
upon SATs, or have demonstrated the ability
and motivation for engineering studies as
evidenced by their high school record but
have some deficiencies in their high school
program of study, may still be offered
admission to the college of engineering.

These deficiencies are detected by the
placement test conducted during freshman
orientation. Depending on the results of tests
in mathematics -- algebra and calculus
readiness -- students may be placed into one
of three courses in the fall semester: (a) MTH
111 (or 113) Calculus, (b) MTH 131
Precalculus, or (c) MTH 100 Basic Algebra. In
the first case, the students will follow the
standard programs shown on the following
pages for each major. In cases (b) and (c), for
the first year, the student will enroll in the
courses shown for Precalculus-ready and
Algebra-ready students under each major.
Some students in cases (b) and (c) may be
able to up-grade their mathematics standing
by taking selected courses during the
summer. If they are able to improve their
Accuplacer scores sufficiently on a re-test,
they will be placed in a higher-level math
course and curriculum.

Reduced Load
Students may carry a lighter course load than
that defined by the standard curriculum. A
five year schedule is recommended for those
students who need time for a part time job,
sports, or other time-consuming extracurricu-
lar activities. Many students who start on the
standard curriculum later find it necessary to
extend their program to 4 1/2 years or 5
years. For many students it is better to plan
on a 5 year schedule from the beginning.
Personalized programs can be arranged
through consultation with the student’s
faculty advisor or the Academic Advising
Center.

Internships are usually done part time while
the student continues taking classes;
however, some internships are full time for a
semester or more and may be far from
campus. In those cases the intern may not
be able to enroll in other courses. However,
students enrolled in a university-recognized
internship must have appropriate health
insurance as specified by the university
regardless of internship work location and
the number of credits.
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concepts of useful work, availability and
exergy. Engineering applications are
discussed and studied as time allows.

EGR 241 three credits
Engineering Mechanics I: Statics
3 hours lecture
Prerequisites: PHY 111 or PHY 113, MTH
112 or MTH 114
The first course in engineering mechanics,
with two major objectives: first, to
introduce the student to the science of
engineering mechanics and second to
introduce the student to the art of applying
science to the solution of engineering
problems. The specific vehicle or curriculum
to accomplish these objectives will be a
study of the statics of rigid bodies.

EGR 242 three credits
Engineering Mechanics II: Dynamics
3 hours lecture
Prerequisites: EGR 241, MTH 211 or MTH
213
Corequisite: MTH 212 or MNE 212
A continuation of the study of mechanics
initiated in EGR 241. Work and energy
methods are emphasized. Motion in
accelerating coordinate systems and
dynamics of system particles lead to the
discussion of rigid body dynamics in three
dimensions. A number of examples of rigid
body motion are discussed. Free and forced
vibrations of one degree of freedom, and
free vibrations of multi-degree of freedom
systems, are studied. The principle of virtual
work is introduced and used to briefly
discuss stability of equilibrium.

EGR 301 three credits
Applied Engineering Mathematics
3 hours lecture
Prerequisite: MTH 212 or MNE 212
Mathematical methods useful to all
engineering students. They include:
elements of linear algebra, matrices,
eigenvalue problems, systems of ordinary
differential equations, Fourier series, partial
differential equations, probability theory,
mathematical statistics, and a brief
introduction to complex numbers.

Gen Ed note:  Engineering courses satisfy
the Natural Science and Technology
requirement. Those marked S are appropri-
ate for non-science/engineering majors.

The following courses are taken in common
by students in some of the majors in the
college.

EGR 105 two credits
Introduction to Engineering Through
Applied Science I
1.5 hours lecture, 1.5 hours laboratory
Corequisites: PHY 111, MTH 113
An introduction to engineering and applied
science that emphasizes development of
engineering problem-solving skills through
work on team projects in engineering
mechanics.  The course applies calculus and
physics problem-solving skills to projects that
are directed by faculty from the Mechanical
Engineering department.  The course
develops team work, written and oral
communication skills and uses computer
assisted learning.

EGR 108 two credits
Introduction to Engineering Through
Applied Science II
1 hour lecture, 3 hours laboratory
Corequisites: PHY 112, MTH 114
An introduction to engineering and applied
science that emphasizes development of
engineering problem-solving skills through
work on team projects in DC and AC circuits,
electromagnetics, and computer measure-
ment and control.  The course applies
calculus and physics problem solving skills to
projects in the Computer Engineering,
Electrical Engineering and Mechanical
Engineering disciplines.  The course develops
teamwork, written and oral communication
skills, and uses computer tools (Electronic
Workbench and MATLAB) for analysis and
simulation.

EGR 131 1 credit
Introduction to Design
0.5 hours lecture, 1.5 hours laboratory
Covers computer-graphic design material and
develops graphic communication skills.

EGR 232 three credits
Principles of Thermodynamics
3 hours lecture
Pre- or corequisites: CHM 152, MTH 211
A single semester comprehensive course in
thermodynamics for non-Mechanical
Engineering majors. The fundamentals of
classical thermodynamics are presented. The
first and second laws are formulated and
applied to basic engineering systems.
Properties of pure substances, their
calculation and measurement are explored.
Formulae and concepts for evaluating
efficiency are derived. The combined first
and second laws are used to develop the

Engineering Core Courses

Engineering Courses for all UMass
Dartmouth Students

The following courses are offered by the
College of Engineering as interdisciplinary
courses or as courses that may satisfy
distribution and science requirements.

EGR 101 three credits S
The Technical Nature of the Human
Environment
3 hours lecture
Three consecutive five-week mini-courses,
primarily for non-engineers, designed to
develop an understanding of the technical
nature of structures such as buildings and
bridges, transportation systems, and
environmental systems. (Formerly EGR 100.)

EGR 157 three credits S, O
Science of Engineering
2 hours lecture, 1 hour laboratory
Prerequisite: honors requirements
(3.2 G.P.A. or by invitation)
The scientific principles underlying the
practice of various engineering disciplines.
This honors-level course is for non-science
and non-engineering majors.

EGR 203 three credits S
Environmental Geology
3 hours lecture
A brief outline of earth’s development to
the present and basic materials of geology—
rocks, minerals, and geological processes.
The course examines how geologic
processes and hazards influence human
activities, the geologic aspects of pollution
and waste disposal problems, etc. Prior
exposure to geology or college-level math or
science is not necessary.
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Civil and environmental engineering is
the engineering of constructed facilities; of
buildings, bridges, tunnels, and dams; of
harbors and airports; of waterways,
railways, and highways; of water power,
irrigation, drainage, and water supply; of
wastewater and hazardous waste disposal
and environmental health systems. Civil
Engineers are the professionals who plan,
design, direct the construction, and often
maintain these facilities.

The department offers the Bachelor of
Science in Civil Engineering and the Master
of Science in Civil and Environmental
Engineering. The department participates in
the college’s co-op program.

The program is accredited by the Engineer-
ing Accreditation Commission of the
Accreditation Board of Engineering and
Technology, 111 Market Place, Suite 1050,
Baltimore, MD 21202-4012.

Civil and Environmental Engineering

Faculty and Fields of Interest

William Edberg structural engineering

Neil Fennessey hydrology, water resources
engineering

Thomas Paul Jackivicz environmental
engineering, surveying

Madhusudan Jhaveri geotechnical
engineering, solid mechanics

Heather J Miller geotechnical
engineering

Walaa S Mogawer transportation
engineering

Christos Papakonstantinou structural
engineering

Sukalyan Sengupta (chairperson)
environmental engineering

Mission
The Civil and Environmental Engineering
Department at UMass Dartmouth offers a
Bachelor of Science in Civil Engineering. The
program provides service to meet the needs
of students, industry, government, and
society. The program offers excellence,
access, and value through a strong
commitment to teaching, scholarship,
outreach, and professionalism. The program
contributes to the economic development of
the region by providing a resource of
practice-oriented education for local
industry and business, by conducting
research, and by active involvement in
community affairs.

Objectives
The Department has the following program
objectives:

• To educate students in the principles
that underlie technological applications
related to general engineering and
subspecialty areas within civil and
environmental engineering: structural
engineering, geotechnical engineering,
hydrology and water resources
engineering, environmental engineering,
and transportation engineering.

• To develop engineers who are articulate
in communicating science and engineer-
ing concepts.

• To provide a flexible curriculum to meet
the diverse needs of an ever-diverse
student body, including a cooperative
education program and intern opportu-
nities.

• To empower graduates with tools
related to contemporary professional
practice in civil and environmental
engineering at the entry level.

• To inspire graduates to become leaders
in their professional endeavors.

• To inspire graduates to further their
education in graduate schools, not only
in engineering but also in other
professions, and to encourage the
attitude of lifelong learning.

• To develop an awareness in graduates of
the interrelated context in which
engineering is performed: political,
societal, economic, and ethical.
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Semester Credits
First Second

First Year
ENL 101, 102 Critical Writing and Reading I, II 3 3
CHM 151, 152 Principles of Modern Chemistry I, II 3 3
CHM 161, 162 Intro Applied Chemistry Engineers I, II 1 1
MTH 111, 112 Analytical Geometry and Calculus I, II 4 4
PHY 113 Classical Physics I 4
CEN 161 Civil Engineering Design Graphics 3

14 15

Second Year
EGR 241, 242 Engineering Mechanics, I, II 3 3
MTH 211, 212 Calculus III, Differential Equations 4 3
CEN 201 Surveying 3
CEN 211 Surveying Laboratory 1
CEN 202 Mechanics of Materials1 3
CEN 212 Mechanics of Materials Lab 0.5
PHY 114 Classical Physics II 4
MTH 331 Probability 3
ENL 266 Technical Communications 3

General Education Requirement 3
18 15.5

Third Year
CEN 303 Fluid Mechanics 3
CEN 313 Fluid Mechanics Laboratory 1
CEN 306 Structural Analysis2 3
CEN 309 Introduction to Transportation 3
CEN 305 Soil Mechanics 3
CEN 315 Soil Mechanics Laboratory 1
CEN 319 Construction Materials Lab 0.5
EGR 232 Principles of Thermodynamics 3
CEN 304 Introduction to Environmental Engineering 3
CEN 307 Analysis and Design of Concrete Structures 3
CEN 314 Environmental Engineering Lab 1
CEN 325 Water Resources Engineering 3
CEN 323 Geotechnical Engineering 3
CEN 334 Traffic Engineering 3

16.5 17

Fourth Year
CEN 408 Analysis and Design of Steel Structures 3
CEN 411 Water Quality Engineering 3
CEN 402 Engineering Economy 3
CEN 452 Ethical, Professional, and Safety Issues 1

Technical Electives 6
CEN 491 Civil Engineering Project3 1 2

General Education Requirements (C) 3 3
General Education Requirements (D) 3
General Education Requirements (G) 3

14 17

      Total Credits: 127

Requirements

1 CEN 202 requires the completion of EGR 241 with a grade of C or better.
2 CEN 306 requires the completion of CEN 202 with a grade of C or better.
3 Two semester course, grades awarded in spring semester; one credit first semester; two
credits second semester

General Education Departmental
Requirements

Students majoring in Civil Engineering will
meet their departmentally-determined
General Education requirements as follows:

Area E:  CEN 452
Area I, Tier 2:  CEN 161, CEN 306, CEN 325
Area W, Tier 2:  ENL 266
Area O:  CEN 491

Civil Engineering Major
BS degree

The academic preparation for a profession
which is as varied as civil and environmental
engineering requires considerable breadth
as well as depth. The department provides
this breadth and depth through its stated
objectives. Each student’s program includes
a sequence of technical electives which are a
combination of engineering sciences and
engineering design that culminates in a
meaningful major design experience. To
better prepare the student to take his or her
place as a citizen as well as a professional,
the curriculum is also designed to include a
number of courses in the humanities and
social sciences.

Calculation of the GPA in the Civil and
Environmental Engineering Major

Students must have at least a 2.000
cumulative grade point average (GPA) for all
courses taken at the University in order to
graduate. Students must also have at least a
2.000 cumulative GPA in the major.

For purposes of this computation all courses
taken by CEN majors that are shown in the
CEN catalogue requirements for the second
year, third year, and fourth year (irrespective
of when the courses are taken by the
student), aside from the University General
Education Requirements, are counted. Any
additional CEN courses taken by a student
beyond those required in the program
description in the catalogue (extra CEN
technical electives) will also be counted
toward the cumulative GPA in the major but
any other courses not in the catalogue
requirements will not be counted.

Civil and Environmental Engineering
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Civil and Environmental
Engineering Courses

Technical Electives

All Civil Engineering majors must complete
a minimum of 2 technical elective courses.
They will select these courses from the
technical electives list, according to a plan
that is developed in consultation with the
departmental advisor. In addition to the
curriculum requirements, all Civil Engineer-
ing majors must take the Fundamentals of
Engineering Exam by the Spring semester of
their senior year.

Technical Electives
CEN 412 Pollution Control of Wastes
CEN 421 Matrix Methods of Structural

Analysis
CEN 422 Design of Structural Systems
CEN 432 Pavement Design
CEN 433 Special Topics in Geotechnical

Engineering

CEN 161 three credits
Civil Engineering Design Graphics
3 hours lecture, 3 hours laboratory
The standard graphical means of communi-
cation between the civil engineer and the
constructor are introduced. The students’
graphic communication skills are developed
including the ability to use computer-aided
graphic systems.

CEN 201 three credits
Surveying
3 hours lecture
Prerequisite: MTH 111
A study of the theory and practice of plane
surveying as applied to property, topo-
graphic, and engineering surveys, including
curves, error theory and earth-work as
related to civil engineering projects.

CEN 202 three credits
Mechanics of Materials
3 hours lecture
Prerequisite: EGR 241
The behavior of materials and members
under axial load, torsion, flexure, shear and
combined loads, including the deflection of
beams and buckling of columns. The
relationship between stress and strain,
principal stresses and strains and yield and
fracture criteria are discussed. Previously
offered as CEN 303.

CEN 211 one credit
Surveying Laboratory
3 hours laboratory
Corequisite: CEN 201
Consists of field practice to understand and
supplement the CEN 201 course contents.

CEN 212 one half credit
Mechanics of Materials Laboratory
3 hours laboratory
Corequisite: CEN 202
Laboratory experiments conducted to
investigate the physical characteristics of
materials and to verify the assumptions
made in the course Mechanics of Materials,
CEN 202. Previously offered as CEN 312.

CEN 303 three credits
Fluid Mechanics
3 hours lecture
Prerequisite: EGR 242
The mechanics of fluids, fluid properties,
fluid statics. Kinematics and dynamics of
flow fields are developed. Dimensional
analysis, metering, laminar and turbulent
flows will also be discussed. Emphasis is
placed on energy equations with applica-
tions to closed conduit and open channel
flow problems. Boundary layer concepts and

Alternative Paths Program Requirements
Depending on the results of placement testing, new freshman students may be placed into
one of the following first-year curricula in lieu of the standard curriculum.

Semester Credits
First Second

First Year Courses for Precalculus-Ready Freshmen
ENL 101,102 Critical Writing and Reading I, II 3 3
CHM 151, 152 Principles of Modern Chemistry I, II 3 3
CHM 161, 162 Intro Applied Chemistry Engineers I, II 1 1
MTH 131 Precalculus   3
MTH 111 Analytical Geometry and Calculus I 4
CEN 161 Civil Engineering Design Graphics 3

General Education Elective 3
13 14

First Second
First-Year Courses for Algebra-Ready Freshmen
ENL 101, 102 Critical Writing and Reading I, II 3 3
CHM 151 Principles of Modern Chemistry I 3
CHM 161 Intro Applied Chemistry Engineers I 1
MTH 100 Basic Algebra 3*
MTH 131 Precalculus 4
PHY 162 Science, Technology, and Society II:

Environment 3
CEN 161 Civil Engineering Design Graphics 3

General Education Electives 6
15 14

* Students receive 3 administrative credits for Math 100. Administrative credits do not count
towards the total credits required for graduation.
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Elementary surface and groundwater
hydrology, pressure flow and open channel
flow fundamentals. Topics include basic
probability and statistics with a water
resources emphasis, watershed based and
site drainage concepts, natural and
constructed open channel systems, reservoir
routing and design, analysis and manage-
ment issues. Also covered are the analysis
and design of pressure flow systems, dam
spillways, energy dissipaters and stilling
basins. An integrated, systems analyses
approach to water resources engineering is
emphasized. Previously offered as CEN 311.

CEN 334 three credits
Traffic Engineering
3 hours lecture
Prerequisite: CEN 309
Introduction to the concepts of movement
control. Discussion and quantitative
appraisal of the characteristics of the
transport user, the vehicle, the road, the
navigation and control systems. Written and
oral reports are assigned on field data
collections and evaluations of typical control
problems, traffic studies, road user
reactions, and potential future transport
systems. Previously offered as CEN 434.

CEN 400 three credits
Civil Engineering Internship
Training experience for civil engineering
majors at various institutions/agencies
recognized by the department. Internship
proposals must be approved by the
department chair.

CEN 402 three credits
Engineering Economy
3 hours lecture
Prerequisite: MTH 112
A study of the principles involved in the
analysis of proposed investment in capital
assets for decision-making. Emphasis is
placed on techniques for economy studies
of multiple alternatives, uncertainties in
forecasts, increment costs, taxes, retirement
and replacement. Current economic issues,
overview of economic decision-making and
investment are also discussed. Enrollment is
normally limited to engineering seniors.

CEN 408 three credits
Analysis and Design of Steel Structures
3 hours lecture
Prerequisite: CEN 306
The field of structural engineering is
introduced through a study of the methods
of structural analysis and design of steel
structures using the Load and Resistance
Factor Design Method. Previously CEN 308.

drag and lift forces on submerged bodies
are also considered.

CEN 304 three credits
Introduction to Environmental
Engineering
3 hours lecture
Prerequisites: CEN 303, CHM 152
Introduction to the sanitary engineering
field. The environmental problems of
urbanization and the natural cycle of water
are discussed. Elementary hydrology,
physical, chemical and biological principles
of the treatment of water and wastewater
are covered. Municipal services—water
mains, sanitary sewers and storm water
drainage, layout and operation of purifica-
tion and treatment works are studied in
detail. In addition, state and federal
regulatory standards are introduced and
discussed.

CEN 305 three credits
Soil Mechanics
3 hours lecture
Prerequisite: CEN 202
Corequisites: CEN 303, CEN 315
Physical and mechanical properties of soils
including weight-volume relationships,
index and classification properties,
compaction, permeability and consolidation
characteristics. Effective stresses and soil
strength parameters are also discussed.
Previously offered as CEN 403.

CEN 306 three credits
Structural Analysis
3 hours lecture
Prerequisite: CEN 202
Analysis of forces, moments, and deforma-
tions of determinate and indeterminate
beams, fames, trusses, and other structural
systems. Classical and computer methods
used. (Formerly offered as CEN 321.)

CEN 307 three credits
Analysis and Design of Reinforced
Concrete Structures
3 hours lecture
Prerequisite: CEN 306
The methods of structural analysis and
design of reinforced concrete beams,
columns, frames, and one-and two-way
slabs are formulated and discussed.

CEN 309 three credits
Introduction to Transportation
Engineering Systems
3 hours lecture
Prerequisites: CEN 201
A comprehensive overview of the character-
istics of transportation systems. Concepts in

major areas such as geometric design,
human factors, traffic engineering simula-
tion, and transportation planning and
evaluation, including travel behavior and
socioeconomic effects, will be introduced.
Principles of highway construction and
design will be included.

CEN 313 one credit
Fluid Mechanics Laboratory
3 hours laboratory
Corequisite: CEN 303
Laboratory experiments supplementing the
theory course CEN 303 Fluid Mechanics,
with the objective of introducing the student
to the field of fluid observations and
experimentation.

CEN 314 one credit
Introduction to Environmental
Engineering Laboratory
3 hours laboratory
Corequisite: CEN 304
Laboratory experiments in the testing of
water and wastewater. Supplements the
theory course CEN 304.

CEN 315 one credit
Soil Mechanics Laboratory
3 hours laboratory
Corequisite: CEN 305
Laboratory experiments in testing of various
types of soils. Supplements the theory course
CEN 405. Previously offered as CEN 413.

CEN 319 one-half credit
Construction Materials Lab
3 hours laboratory
Corequisite: CEN 309
A series of laboratory experiments aimed at
measuring the engineering properties of
asphalt, asphalt concrete and concrete to
supplement the theory covered in CEN 309.
Previously offered as CEN 310.

CEN 323 three credits
Geotechnical Engineering
3 hours lecture
Prerequisites: CEN 305, 315
Subsurface investigation and characteriza-
tion based upon current methods of
laboratory and in situ testing. Bearing
capacity theory and geotechnical design of
shallow foundations. Introduction to analysis
and design of deep foundations and earth
retaining structures. Previously offered as
CEN 423.

CEN 325 three credits
Water Resources Engineering
3 hours lecture
Prerequisite: CEN 303

Gen Ed note:  Civil Engineering courses
satisfy the Natural Science and Technology
requirement.

Civil and Environmental Engineering
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CEN 411 three credits
Water Quality Engineering
3 hours lecture
Prerequisite: CEN 304
Factors influencing the physical, chemical,
and biological characteristics of surface and
ground waters. Unit operations and
processes related to water treatment are
emphasized.

CEN 412 three credits
Pollution Control of Wastes
3 hours lecture
Prerequisite: CEN 411
The nature and causes of wastewater
pollutants and the biological, chemical, and
physical characteristics of these wastes. The
analysis, treatment, and disposal of
domestic, municipal, and industrial wastes
are studied. Design of wastewater collec-
tion, pumping, and treatment facilities are
practiced.

CEN 421 three credits
Matrix Methods of Structural Analysis
3 hours lecture
Prerequisite: CEN 306
Fundamental matrix algebra including
inversion of matrices. Stiffness matrices for
spring assemblages, trusses, beams, and
planar frames. Introduction to flexibility
method. Computer programs are used by
students to solve matrix equations.

CEN 422 three credits
Design of Structural Systems
3 hours lecture
Prerequisite: CEN 307, 408
For students interested in a career in
structural engineering, gives a basic
understanding of the behavior of various
two and three dimensional load carrying
structural systems and also some means by
which they can compare alternate structural
systems. Design concepts, design assump-
tions, and methods of analysis are stressed.
The selection of the optimum system for a
particular type structure is also discussed.

CEN 432 three credits
Pavement Design
3 hours lecture
Prerequisite: CEN 309
Provides a comprehensive understanding of
pavement design. Basic principles and
various design methods of pavements will
be introduced. Major topics to be covered
are stresses in flexible and rigid pavements,
AASHTO design method for flexible and
rigid pavements, design of overlays, design
of airports, and other design methods of
flexible and rigid pavements.

CEN 433 three credits
Special Topics in Geotechnical
Engineering
3 hours lecture
Prerequisite: CEN 305
Selected topics of special interest in
geotechnical and geoenvironmental
engineering. Topics will include geotechnical
aspects of landfill design, design principals
and uses of geosynthetics for drainage
systems, separation, and soil reinforcement,
slope stability analysis, and various other
techniques for soil stabilization and site
improvement.

CEN 452 one credit
Ethical, Professional, and Safety Issues
2 hours lecture
Course fee, to cover cost of OSHA training
The professional nature of engineering and
the code of ethics which governs its
practice.  Safety issues pertaining to field
practice by civil engineers are covered.
Students learn to make competent on-the-
job decisions and improve professional
practice with an emphasis on safety for
workers in the field. Requirements include
completing an OSHA safety certification
course, for which students pay a fee.

CEN 491 one credit in fall, two in spring
Civil Engineering Project
Prerequisites: Senior status
One credit in fall, two in spring
Final design experience requiring practitio-
ner involvement, student reports, and oral
presentations. An interdisciplinary, team
approach is emphasized. Graded IP in fall.

CEN 495 variable credit
Independent Study
Prerequisites: Upper-division standing;
permission of instructor, department
chairperson, and college dean
Study under the supervision of a faculty
member in an area not otherwise part of the
discipline’s course offerings. Conditions and
hours to be arranged.

CEN 196, 296, 396, 496 three credits
Directed Study
Prerequisites: Permission of the instructor,
department chairperson, and college dean
Study under the supervision of a faculty
member in an area covered in a regular
course not currently being offered.
Conditions and hours to be arranged.

Graduate Courses in Civil and
Environmental Engineering

CEN 504 three credits
Statistical Methods in Civil and
Environmental Engineering
Prerequisite: MTH 331 or equivalent
Concepts of the conduct of research in an
empirical setting. Statistical modeling tools
and techniques for handling empirical data.
Dedicated software package will be used in
class.

CEN 512 three credits
Advanced Structural Analysis
Prerequisite: CEN 306 or equivalent
Advanced classical methods of structural
analysis. Structures subjected to mechanical
and thermal loads. Superposition principle.
Generalized functions and their application
for the analysis of structures. Influence line
method. Introduction to plate and shell
theory.

CEN 514 three credits
Environmental Water Chemistry
Prerequisite: CEN 412 or equivalent
Chemical principles and applications of those
principles to the analysis and understanding
of aqueous environmental chemistry in
natural waters and wastewaters. The
chemistry of ionic equilibria, redox reactions,
precipitation/dissolution, acid-base concepts,
buffer capacity, complexation, hydrolysis and
biological reactions. Applying basic principles
of aqueous chemistry for quantifying
complex, environmental systems. Specific
examples of air-water-soil interactions and
consequent effects. Heterogeneous equilibria
with more than one solid phase. Kinetics and
thermodynamics of some important ionic and
biological reactions. Laboratory experiments.

CEN 516 three credits
Advanced Analysis and Design of
Reinforced Concrete
Prerequisite: CEN 307 or equivalent
Application of ultimate strength design
procedures to continuous beams and frames.
Analysis of biaxial bending and buckling
behavior of compression members. Service-
ability behavior and theories for deflection
and cracking of one-dimensional and two-
dimensional elements. Design of multistory
structures, two way slabs, joints in buildings,
and miscellaneous topics.

CEN 517 three credits
Prestressed Concrete Analysis and Design
Prerequisite: CEN 307 or equivalent
Behavior, analysis and design of prestressed
concrete structures. Covers flexure, shear,

Note: Some graduate courses may be open
to undergraduates. Please consult your
department chairperson. See the Graduate
Catalogue for graduate general and
program requirements.
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axial load, torsion, bond anchorage design
and construction considerations for
pretensioned and post-tensioned concrete.
Deflections, slab design, and study of axially
loaded members.

CEN 520 three credits
Advanced Steel Design
Prerequisite: CEN 408 or equivalent
Application of ultimate and elastic design
procedures to continuous beams and frames,
composite members, statically indeterminate
trusses and arches. Plastic analysis and
design of steel members. Fatigue and
fracture of steel.

CEN 521 three credits
Matrix Methods of Structural Analysis
Prerequisite: CEN 306 or equivalent
Fundamental matrix algebra including
inversion of matrices. Stiffness matrices for
spring assemblages, trusses, beams, and two
and three dimensional frames. Introduction
to flexibility method. Computer programs are
used by students to solve matrix equations.

CEN 522 three credits
Design of Structural Systems
Prerequisite: CEN 308
Introduction to the behavior of various two
and three dimensional load carrying
structural systems and also some means by
which the students can compare alternate
structural systems. Design concepts, design
assumptions, and methods of analysis are
stressed. The selection of the optimum
system for a particular structure is also
discussed. For students interested in a career
in structural engineering.

CEN 533 three credits
Special Topic in Geotechnical Engineer-
ing
Prerequisite: CEN 305 and 315, or equivalent
Selected topics of special interest in
geotechnical and geoenvironmental
engineering. Topics will include geotechnical
aspects of landfill design, design principals
and uses of geosynthetics for drainage
systems, separation, and soil reinforcement,
slope stability analysis, and various other
techniques for soil stabilization and site
improvement. May be repeated with change
of content.

CEN 538 three credits
Structural Dynamics
Prerequisite: EGR 242 and CEN 306, or
equivalent
Behavior of structures and structural
components exposed to time dependent
loadings. Vibrations of systems; descriptions

of dynamic systems. Single degree of
freedom and multiple degree of freedom
systems. Base excitation caused by earth-
quake motions.

CEN 552 three credits
Advanced Soil Mechanics
Prerequisite: CEN 305 and 315, or equivalent
Behavior of cohesionless and cohesive soils;
limit analysis; failure theories and lateral earth
pressures; stresses within earth mass; steady-
state flow through porous media; consolida-
tion and time rate settlement; shear strength
of cohesive soils.

CEN 554 three credits
Surface Water Hydrology
Prerequisite: CEN 311 or equivalent
Advanced analysis and methods in surface
water hydrology. Linear and nonlinear
hydrograph methods. Kinematic wave and
other hydraulic routing techniques. Advanced
techniques for evaporation, infiltration, and
snow melt.

CEN 558 three credits
Open Channel Flow Hydraulics
Prerequisite: CEN 311 or equivalent
Energy and momentum concepts, frictional
resistance in open channels. Rapidly and
gradually varied flow in open channels;
unsteady flow in open channels; channel and
culvert design.

CEN 562 three credits
Water Resources Planning & Manage-
ment
Prerequisite: CEN 443 or equivalent
Relationship of hydrology and hydraulics with
the ultimate goal of designing a project.
Concepts of precipitation, runoff, hydrograph
analysis, frequency analysis, flood routing,
hydrologic synthesis, and simulation
techniques for large basins as well as urban
and small watersheds. Also included are
backwater curves, submerged weirs, and
water hammer.

CEN 570 three credits
Reaction Processes in Environmental
Engineering
Prerequisite: CEN 531 or equivalent
Theory and application of adsorption, ion
exchange, reverse osmosis, air stripping and
chemical oxidation in water and wastewater
treatment. Modeling engineered treatment
processes.

CEN 572 three credits
Advanced Processes in Environmental
Engineering
Prerequisite: CEN 531 or equivalent

Advanced concentrated study of a selected
topic in environmental engineering such as
non-point source pollution control, water
reuse systems, new concepts in treatment
technology, toxic substance control, etc. The
instructor and student select topic. Courses
may include specialized laboratory research,
literature review, and specialty conference
attendance.

CEN 574 three credits
Hazardous Waste Management
Prerequisite: CEN 514 or equivalent
Regulations for collection, transportation,
disposal and storage of hazardous wastes.
Containment systems, monitoring, types of
liners, new and available technologies to
eliminate or recover the hazardous compo-
nents of the wastes.

CEN 580 three credits
GeoEnvironmental Engineering
Prerequisite: CEN 433 or equivalent
Principles of interaction of soil and rock with
various environmental cycles. Physical and
chemical properties of soil. Environmental site
characterization: drilling technology,
geotechnical and geophysical methods,
monitoring well design and construction,
groundwater, soil and gas sampling
procedures, sensor technologies. Contami-
nant transport, detection and containment.
Principles of containment facilities: landfills,
leachate collection, cut-off walls, permeable
barriers, stability analysis. Soil and groundwa-
ter restoration stabilization, bioremediation,
washing, electrotechnologies, soil vapor
technologies.

CEN 582 three credits
Pavement Design
Prerequisite: CEN 309 or equivalent
Pavement types; pavement system compo-
nents; stresses in the pavement structure.
Design factors and criteria, pavement
stabilization, structural design of flexible and
rigid pavements for highways and airports,
pavement maintenance and overlay design.

CEN 584 three credits
Pavement Materials
Prerequisite: CEN 309, CEN 319, or
equivalent
Bituminous and nonbituminous materials and
mix-design, asphalt binder, bituminous
mixtures, conventional and superpave mix-
design methods, surface and subgrade soils,
mineral aggregates, Portland cement
concretes, material characterization and
testing, fracture, fatigue, and permanent
deformation, pavement materials and
additives, and pavement recycling.

Civil and Environmental Engineering
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CEN 586 three credits
Pavement Management
Prerequisite: CEN 309 or equivalent
Pavement performance concepts. Criteria for
pavement evaluation. Measurement of
pavement distress and structural capacity.
Analysis and interpretation of pavement
evaluation data. Correlation of data with
performance ratings. Formulation and
evaluation of maintenance and rehabilitation
alternatives.

CEN 588 three credits
Intelligent Transportation Systems
Prerequisite: CEN 334 or equivalent
Application of advanced technology to the
vehicle and the roadway to solve traffic
congestion, safety, and air quality problems.

CEN 590 six credits
Masters Thesis
Prerequisites: Graduate standing, Thesis
Option, and approval of the student’s
Graduate Committee
Thesis research on an experimental or
theoretical project in civil and environmental
engineering under a faculty advisor. A formal
thesis must be submitted to fulfill the course
requirements.

CEN 592 three credits
Masters Project
Prerequisites: Graduate standing, Project
Option, and approval of the student’s
Graduate Committee
Project research in conjunction with industry
or government under a faculty advisor. A
formal report must be submitted to fulfill the
course requirements.

CEN 595 three credits
Independent Study
Prerequisites: Permission of instructor and
Graduate Committee
Study under the supervision of a faculty
member in an area not otherwise part of the
discipline’s course offerings. Conditions and
hours to be arranged.



Computer and Information Science211

Department Mission
• To offer the strongest Bachelor of

Science in Computer Science and ABET
accredited program in Massachusetts

• To offer graduate programs in Computer
Science of intellectual rigor

• To maintain Computer Science research
programs appropriate to the University

• To meet regional and state needs
through education and industrial and
community outreach

• To build a satisfying and career enhanc-
ing environment at UMD

• To help build an interdisciplinary intel-
lectual environment at UMD

• To maintain curricula to meet the com-
puter fluency needs of all UMD students

Program Goals
• Graduates who succeed as practicing

computer scientists
• Graduates who succeed in advanced

study in computer science
• Graduates who adapt and evolve in

complex technological environments
such as those found in the workplace

• Graduates who influence the develop-
ment of professional, ethical and legal
aspects of computing

Program Outcomes
Through its major in computer science, to
produce graduates who:
• are able to individually solve problems in

algorithmic manner with given computer
resources and constraints;

• apply their knowledge of mathematics,
science and computer science to solve
technical problems;

• apply analytic and empirical techniques
to evaluate technical problems and their
solutions;

• design system, component, or process to
meet specified requirements;

• participate as a member of a problem
solving team;

• identify, formulate, and solve problems
encountered when constructing solu-
tions involving information technology;

• articulate the social, professional, ethical
and legal aspects of a computing milieu;

• evaluate the impact of computing and
information technology at the global/
societal level;

• analyze contemporary issues related to
the evolving computer science discipline;

• communicate effectively both orally and
in writing, and including choosing and
using the appropriate representations
and/or media);

• apply modern skills, techniques, and
tools during professional practice.

Computer and Information Science

Students who major in computer science are
given a strong background in computer
hardware and software, as well as a
substantial amount of “hands-on”
experience. They are prepared to work both
in computer industry and business as well as
pursue graduate studies in the discipline.
Both major and minor programs are offered.

The undergraduate program is accredited by
the Accreditation Board for Engineering and
Technology (ABET), Computing Accredita-
tion Commission, 111 Market Place, Suite
1050, Baltimore, MD 21202-4012.

Qualified computer science majors can
benefit from the Cooperative Education
program offered in cooperation with the
local computer industry.

The CIS department also offers a Master of
Science Degree in Computer Science with a
broad range of required and elective courses
in theoretical computer science, computer
systems, software engineering, parallel and
distributed computing, and computer
networks. See the Graduate Catalogue for
information.

Emad H Aboelela quality of service in
computer networks, network design opt-
imization, mobile networks, fuzzy systems

Ramprasad Balasubramanian computer
vision, motion analysis, image processing

Jan Bergandy distributed systems, software
engineering, theoretical computer science

Paul Bergstein object-oriented program-
ming, databases

Eugene Eberbach evolutionary computing,
concurrent systems, artificial intelligence

Robert Green (interim vice chancellor for
library services, information resources,
and technology) software engineering,
parallel architectures

Boleslaw Mikolajczak (chairperson)
algorithms and complexity, parallel and
distributed processing, computer architec-
ture, theoretical computer science

Li Shen computer vision, shape analysis,
medical imaging

Richard Upchurch social implications,
software engineering, human-computer
interaction

Iren Valova artificial intelligence, neural
networks, image processing

Vinod Vokkarane computer networks, high
performance networks, wireless and optical
networks

Haiping Xu software engineering,
distributed computing, multi-agent systems,
formal methods

Gaoyan Xie component-based software
development and engineering, software
verification and validation, model checking
and software testing

Xiaoqin Zhang multi-agent systems,
intelligent agents, e-commerce

Faculty and Fields of Interest
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A wide selection of courses offers experi-
ence in software engineering, computer
languages, artificial intelligence, compilers,
computer networks, operating systems,
computer architecture, computer graphics,
parallel computing, human computer
interaction and data bases, as well as
theoretical aspects. The undergraduate
computer science curriculum is object-
oriented, lab intensive, and directed toward
software development. The courses are
supported by a network of state-of-the-art
workstations and various specialized
laboratories.

The Computer Science bachelor’s degree
program is accredited by the Computing
Accreditation Commission of the Accredita-
tion Board of Engineering and Technology
(CAC/ABET,  www.abet.org).

Computer Science majors must fulfill the
requirements shown in the chart to the
right. In addition, all Computer Science
majors must complete the CIS Department
Exit Survey in their final semester.

General Education Departmental
Requirements

Students majoring in Computer Science will
meet their departmentally-determined
General Education requirements as follows:

Area E:  Satisfied by CIS 381
Area I, Tier 2:  Satisfied by any CIS course

above CIS 110
Area W, Tier 2:  Satisfied by ENL 266
Area O:  Satisfied by CIS Technical Electives,

CIS 362 and 480

Computer Science Major
BS degree

Alternative Paths Program Requirements
Depending on the results of placement testing, new freshman students may be placed into
one of the following first-year curricula in lieu of the standard curriculum.

Credits
First Year Courses for Precalculus-Ready Freshmen
ENL 101 Critical Writing and Reading I 3
ENL 102 Critical Writing and Reading II 3
MTH 111 Analytical Geometry & Calculus I 4
MTH 131 Precalculus 3
CIS 180 Object-Oriented Programming 4
CIS 181 Programming Paradigms 4

General Education Electives 6
Total: 27

First-Year Courses for Algebra-Ready Freshmen
ENL 101 Critical Writing and Reading I 3
ENL 102 Critical Writing and Reading II 3
MTH 100 Basic Algebra 3*
MTH 131 Precalculus 3
CIS 120 Web Page Development 3
CIS 180 Object-Oriented Programming 4

General Education Electives 12
Total: 31

* Students receive 3 administrative credits for Math 100. Administrative credits do not count
towards the total credits required for graduation.

Calculation of GPA in the Computer Science Major

Students must have a 2.000 cumulative grade point average (GPA) for all courses taken at the
University in order to graduate. Students must also have a 2.000 cumulative GPA in the major.
For purposes of this computation:
1  All required courses with a CIS prefix count in calculating the GPA for the Computer Science
major. These include all the CIS core courses plus CIS 362 and CIS 381.
2  All courses on the approved list of CIS technical electives count in calculating the GPA for
the Computer Science major, whether or not they are used to satisfy the technical elective
requirement.
3  All other courses are excluded from the calculation of the major cumulative GPA, even if
they have a CIS prefix.
4  Only the most recently earned grade for each course  (whether higher or lower than
previous grades) shall enter in the calculation of the major cumulative GPA.
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Requirements

Credits
1  Complete the following CIS core courses, each with a grade of “C” or better.
CIS 180 Object-Oriented Programming 4
CIS 181 Programming Paradigms 4
CIS 190 Introduction to Procedural Programming 4
CIS 272 Introduction to Computing Systems 4
CIS 273 Computer Organization and Design 4
CIS 280 Software Specification and Design 4
CIS 360 Algorithms and Data Structures 3
CIS 361 Models of Computation 3
CIS 370 Design of Operating Systems 4
CIS 480 Software Engineering 4
CIS 481 Parallel & Distrib. Software Systems 3

2  Complete four additional courses from the following CIS technical electives,
each with a grade of ‘C’ or better:
CIS 314 Computer Architecture 4
CIS 410 Programming Language Design 3
CIS 412 Found. Artificial Intelligence 3
CIS 421 Intro. Theory of Computing 3
CIS 422 Design of Parallel Algorithms 4
CIS 430 Data Mining and Knowledge Discovery 3
CIS 431 Human-Computer Interaction 4
CIS 452 Database Systems 3
CIS 454 Computer Graphics 3
CIS 465 Topics in Computer Vision 3
CIS 467 Image Analysis and Processing 3
CIS 471 Compiler Design 3
CIS 475 Computer Networks 3
CIS 476 Network Programing 3
CIS 490 Machine Learning 3

3  Complete the following Mathematics Requirements:
MTH 111,112 Analytical Geometry & Calculus I, II 8
MTH 181,182 Discrete Structures I, II 6
MTH 331 Probability 3

4  Complete the following Science/Quantitative courses:
PHY 113, 114 Classical Physics I, II (4, 4) 8-11

or
CHM 151,152 Principles of Modern Chemistry I, II (3, 3)
CHM 161,162 Introduction to Applied Chemistry I, II (1, 1)

or
BIO 121,122 Biology of Organisms I, II (3, 3)
BIO 131,132 Biology of Organisms Laboratory I, II (1, 1)

   and
CIS 362 Empirical Methods for Computer Science

Science/Quantitative course 3

5  Complete the General Education requirements and free electives:
Writing, Tier 1 and Tier 2; Information, Tier 1
ENL 101, 102 Critical Writing and Reading I, II 6
ENL 266 Technical Communications 3
Ethics and Cultural Responsibility
CIS 381 Social and Ethical Aspects of Computing 3
Cultural and Artistic Literacy 9
Global Awareness 3
Diversity 3
Free electives 9

Program Total at least 120

Computer Science BS/MS Option

This fast-track program enables well-qualified
BS degree students in Computer Science to
complete both the BS and the MS in nine
fewer total credits. Students will take three
graduate courses as their CIS BS-degree
technical electives. Students electing the
BS/MS option are required to complete a
master’s thesis.

Eligibility
Current undergraduate Computer Science
students (including transfer students) who
are in progress towards completing their first
bachelor’s degree are eligible to apply if they
• have completed 60 credits towards the BS

degree;
• have not taken and are not currently

enrolled in any senior-level (400-level) or
graduate (500-level) course;

• have completed courses CIS 180, 181,
190, 272, 273, 280 (or equivalents for
transfer students);

• have a GPA of at least 3.000 in all CIS
courses taken at the time of application;

• have completed MTH 181, 182 and 111,
112 (or equivalents for transfer students)
with a GPA of at least 2.800.

Those interested may consult the Computer
Science Graduate Program Director about
their eligibility.  Students apply for admission
to the BS/MS option through the Office of
Graduate Studies, submitting the regular
graduate application but without GRE or
TOEFL scores, or recommendation letters.
Application decisions are reviewed by the CIS
Graduate Committee.

Progression to MS Study
The student will earn the BS degree at the
point of meeting all BS degree requirements,
counting the completed three graduate
courses as senior electives. At this time, the
approved BS/MS student’s status changes to
graduate level. However, BS/MS students
may change to graduate status earlier once
they have completed at least 111 credits
toward the BS, have completed all junior
(300-level) CIS and MTH courses, and have a
GPA in all CIS courses at or above 3.000.
Students selecting the BS/MS option will pay
undergraduate rates until changed to
graduate status; in graduate status they may
be considered for graduate assistantships.

Maintaining MS Status
The department has determined a specific
policy to monitor BS/MS students’ perfor-
mance and progression towards their BS and
then MS degrees. Any student accepted to
the BS/MS option but later dismissed from
the MS level will be transferred back to the
BS level program.
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Computer Science Minors

Students interested in a minor should contact the CIS department for an application and admission requirements. The department offers
three different minors, each with the emphasis indicated. Each requires credits as specified below.

Admission to one of the minors

Students must meet the university’s admission requirements for a minor, which include having completed 54 credits.  For computer science,
prospective minors are encouraged to inquire and plan their minor program prior to earning 54 credits, because the structure of require-
ments could necessitate the use of more than four semesters.  Courses completed prior to formal declaration will count toward the minor
program.

Admission to the minor is accomplished through an application form available in the office of the chairperson of the department accompa-
nied by current transcript(s). Upon acceptance the student is assigned an advisor, who works with the student to design an individual minor
program that meets the stated requirements. Study plans are to be approved by the department chairperson.

Computer Science

Objectives

1 To develop in the student an under-
standing of computer science as a
discipline, its structure, methodologies,
and trends.

2 To use the computer as a tool to solve
problems.

3 To give the student a sufficient
background in computer science to
continue his/her study of the discipline
independently.

4 To give students a sufficient knowl-
edge in computer science to gain an
advantage when entering the current
job market.

Requirements
credits

Complete the following courses with a
grade of C or better:

CIS 180 Object-Oriented Programming 4
CIS 181 Programming Paradigms 4
CIS 280 Software Specif. & Design 4
CIS 360 Algorithms & Data Structures 3
CIS 361 Models of Computation 3
CIS One additional 300/400 course 3

     Total 21

Students with prior experience in
programming can substitute CIS 183
Object Paradigm for the sequence of
courses CIS 180/181. Students can
substitute the sequence CIS 115 Computer
Programming in C / CIS 215 Program
Design and Data Structures for the
sequence CIS 180/181.

Software Engineering

Objectives

1 To develop in the student the ability to
use software development methodolo-
gies and software processes to
participate in the design and imple-
mentation of software systems.

2 To teach the student how to design
and implement software.

3 To give the student a sufficient
background in software engineering to
continue his/her study of the discipline
independently.

4 To give students a sufficient knowl-
edge in software engineering to gain
an advantage when entering the
current job market.

Requirements
credits

Complete the following courses with a
grade of C or better:

CIS 180 Object-Oriented Programming 4
CIS 181 Programming Paradigms 4
CIS 280 Software Specif. & Design 4
CIS 480 Software Engineering 4
CIS 481 Parallel & Distr. Softw. Systems 3
CIS One additional 300/400 course 3

     Total 22

CIS 480 has as a prerequisite CIS 362
Empirical Methods. Students without a
knowledge of empirical methods equivalent
to CIS 362 must take that prerequisite
course.

Students with prior experience in program-
ming can substitute CIS 183 Object
Paradigm for the sequence of courses CIS
180/181.

System Software

Objectives

1 To develop in the student the ability to
use computer systems and system
software and participate in the design
and implementation of operating
systems and computer networks.

2 To give the student a sufficient
background in systems software to
continue his/her study of the discipline
independently.

3 To give students a sufficient knowl-
edge in operating software and
computer networks to gain an
advantage when entering the current
job market.

Requirements
credits

Complete the following courses with a
grade of C or better:

CIS 115 Computer Programming with C 3
CIS 215 Program Design/Data Str. w/ C 3
CIS 272 Intro. to Computing Systems 4
CIS 273 Computer Organization and

design 4
CIS 370 Design of Operating Systems 4
CIS 475 Computer Networks 3
CIS One additional 300/400 course 3

     Total 24
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CIS 110 three credits
Computer Literacy
An introduction to computers, evolution of
computer systems and the impact of
computers on the society. In this hands-on
laboratory course, students will use
Macintosh computers to learn about
components of computer systems and study
various applications including word
processing, spreadsheet, database,
presentation and internet browsing
software. With the HyperCard, students will
learn how to design and program in the
multimedia environment. Each student will
then use this knowledge to develop an
individual final project for the course.

CIS 115 three credits I
Computer Programming with C
Algorithm development, syntax and
semantics of a high level programming
language, debugging and verification of
programs. Concepts of structured program-
ming. Arrays, subroutines. Elementary
system concepts (compilation, time-sharing).

CIS 161 three credits
Computer Programming BASIC
An elementary programming course in the
BASIC programming language, designed for
the student with no prior experience in data
processing.

CIS 120 three credits
Web Page Development
An introduction to the theory and applica-
tion of creating web pages using HTML and
JavaScript. HTML is the underlying structure
used by the World Wide Web and will be
used in this course along with JavaScript to
assist students in building a foundation to
become proficient in designing web pages.
The primary theme of the course is learning
how to create web pages that are attractive,
meaningful, and well designed. Assessment
of achieving these goals also will be
addressed. As time allows, DHTML (Dynamic
HTML), XML and Java applets may be used.

CIS 180 four credits
Object-Oriented Programming I
3 hours lecture; 2 hours laboratory
Basic concepts in programming, and
introduction to the object paradigm. The
course introduces the concept of the object
paradigm and teaches how to design and
implement simple programs in an object-
oriented language. The course also covers
the basics of how to use a computer and
basic software tools, including libraries of
components, in the process of developing
programs.

CIS 181 four credits
Object-Oriented Programming II
3 hours lecture; 2 hours laboratory
Prerequisite: CIS 180
Software development using advanced
object paradigm concepts. This course
introduces threads, networking, and
exception handling and covers in depth the
advanced topics of object paradigm such as
inheritance and polymorphism. These
concepts are introduced in the context of
developing software using software tools
including the libraries of components.

CIS 183 four credits
Object-Oriented Paradigm
3 hours lecture; 2 hours laboratory
Introduction to the object paradigm.
Software development using advanced
object paradigm concepts of inheritance and
polymorphism. Introduction to concurrency,
and faulty tolerance. Developing software
using software tools including the libraries
of components. Comparison of procedural
and object paradigms. Introduction to
programming with multiple processes and
with exception handling.

CIS 190 four credits
Introduction to Procedural Programming
3 hours lecture; 2 hours laboratory
Prerequisite: CIS major
Procedural Programming (C/C++) under
Unix. Data types, variable declarations,
arithmetic expressions, conditional
statements, macros, function prototypes,
standard libraries, file processing, pointers,
structures, unions, and dynamic memory
management are discussed. Unix file system,
shell scripts, input/output redirection,
piping, programming with standard I/O, and
unix system calls are covered.

CIS 210 three credits
Understanding E-Commerce
Technologies
An introduction to the technology issues in
e-commerce. This course covers major types
of e-commerce, the technology infrastruc-
ture of e-commerce, e-commerce web sites,
security and encryption in e-commerce,
payment systems, and B2B e-commerce
technologies. Case studies on current e-
commerce companies are used to gain
insight on related issues. This course is
intended to provide students from different
majors with an overview and also necessary
details of e-commerce technologies. No
technical background is assumed.

CIS 261 three credits
Computer Programming, FORTRAN

Gen Ed note:  Computer Science courses
satisfy the Natural Science and Technology
requirement.

An intensive course in the FORTRAN
programming language.

CIS 265 three credits
Program Design and Data Structures
with C
Prerequisite: Any Programming Course
An intensive course in the “C” program-
ming language with introduction to UNIX
for students who are already proficient in
another high-level programming language
such as BASIC, FORTRAN, or PASCAL.

CIS 266 three credits
Object-Oriented Programming in C++
Prerequisite: Any programming course
Fundamental conceptual tools and their
implementation of object-oriented design
and programming such as: object, type,
class, implementation hiding, inheritance,
parametric typing, function overloading,
polymorphism, source code reusability, and
object code reusability. Object-Oriented
Analysis/Design for problem solving.
Implementation of Object-Oriented
Programming paradigm is illustrated by
program development in C++.

CIS 272 four credits
Introduction to Computing Systems
3 hours lecture; 2 hours laboratory
Prerequisite: CIS 190
Corequisite: MTH 181
Introduction to major components of
computer system software. The course
introduces fundamental concepts of
computing systems, such as binary
arithmetic and data representation, the Von
Neumann model for processing computer
programs, the operation of memory,
instruction set, and machine and assembly
language programming. It systematically
presents the levels of transformations from
machine language to assembly language to
high level language. The role of such
systems software components as assem-
blers, compilers, linkers, loaders, and
operating systems is studied. The course has
a strong project component.

CIS 273 four credits
Computer Organization and Design
3 hours lecture; 2 hours laboratory
Prerequisite: CIS 190, 272
Corequisite: MTH 181
Laws of computer organization and design
for RISC architectures. Interfaces between
hardware and software are studied.
Influence of instruction set on performance
is presented. Design of a processor with
pipelining is analyzed. Computer arithmetic
is studied. Memory hierarchy and their

Computer and Information Science Courses
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influence on performance is documented.
Elements of interfacing and I/O organization
are included. The course has a design,
implementation, and analytical components.
(Formerly offered as CIS 270)

CIS 280 four credits
Software Specification and Design
3 hours lecture; 2 hours laboratory
Prerequisite: CIS 181
Object-oriented analysis and design:
methodologies and tools. The course
focuses on methodologies of specification
and design of software systems. It addresses
the issues of user interface design and
software prototyping. The course also
presents the state of the art in the tool and
environments supporting the front end of
the software development cycle.

CIS 298 one to six credits
Experiential Learning
Prerequisites: At least sophomore standing;
permission of the instructor, department
chairperson, and college dean
Work experience at an elective level
supervised for academic credit by a faculty
member in an appropriate academic field.
Conditions and hours to be arranged.
Graded CR/NC. For specific procedures and
regulations, see section of catalogue on
Other Learning Experiences.

CIS 314 four credits
Computer Architecture
Prerequisite: CIS 273, 360
General organization of a computer system.
Memory hierarchy. Emphasis on memory
organization and management implementa-
tion. Local and long distance communica-
tion, bus, input-output organization and
control. Programmed I/O and I/O processors.
Interrupt handling. Processor organization;
instruction set; arithmetic-logic unit; parallel
and stack processors. Programmed and
hardwired, central and distributed control.

CIS 360 three credits
Algorithms and Data Structures
Prerequisite: CIS 181
Comprehensive coverage of all major
groups of algorithms, including divide-and-
conquer, dynamic programming, greedy,
backtracking, branch-and-bound, and
parallel algorithms. Discussion of the design
and implementation of complex, dynamic
data structures. The course also covers an
introduction to the functional paradigm.

CIS 361 three credits
Models of Computation
Prerequisites: CIS 181, MTH 182

Models of sequential, parallel, and distrib-
uted computations. The Chomsky hierarchy
of formal languages and their accepting
machines are studied in detail. The relation-
ship of these languages and machines to
computer programs is presented. Influence
of a Turing machine and related formalisms
on modern computing are studied.
Decidability of decision problems is
explained. Several models of parallel and
distributed computations are introduced and
compared.

CIS 362 three credits
Empirical Methods for Computer Science
Prerequisite: MTH 331
Topics and methods supporting an experi-
mental approach to the study of issues in
computer science and software engineering.
Course covers the basic principles of
experimental design and case study
construction. Emphasis in the course is on
the use of empirical methods for decision
making and the evaluation of research in
computer science and software engineering
that employ empirical methods.

CIS 370 four credits
Design of Operating Systems
3 hours lecture; 2 hours laboratory
Prerequisite: CIS 273
Principles of modern operating systems and
their design. Scientific principles and
engineering rules of operating systems are
explored. Process and storage management
subsystems are analyzed in detail. Protection
and security are taken into account in
design. An introduction to distributed
operating systems is also presented. This is a
design and project based course with a
laboratory component.

CIS 381 three credits V
Social and Ethical Aspects of Computing
Prerequisite: Junior standing
Introduction to the social, legal, and ethical
issues of computing. Topics include how
computer use affects social and work
relationships and the uses of computers in
society. These will be reviewed in the
context of risks, privacy and intrusion,
computer crime, intellectual property, and
professional decision-making. Students
analyze scenarios that allow them to view
ethical decision-making as a crucial part of
understanding the world of computing.

CIS 410 three credits
Programming Language Design
Prerequisite: CIS 360
Fundamental concepts and general
principles underlying current programming

languages and models. Topics include
control and data abstractions, language
processing and binding, the relationship
between language design and language
implementation. A variety of computational
paradigms are discussed: functional
programming, logic programming, object-
oriented programming, and procedural
programming.

CIS 411 three credits
Seminar
Prerequisite: Senior CIS standing
Advanced topics in Computer Science.

CIS 412 three credits
Artificial Intelligence
Prerequisite: CIS 360 or permission of
instructor
Artificial intelligence problem-solving
paradigms. The course covers heuristic
versus algorithmic methods, rational and
heuristic approaches, and description of
cognitive processes; and objectives of work
in artificial intelligence, the mid-brain
problem and nature of intelligence,
simulation of cognitive behavior, and self-
organizing systems. Examples are given of
representative applications.

CIS 421 three credits
Introduction to the Theory of
Computing
3 hours lecture
Prerequisite: CIS 361
Several of the most significant models of
computation will be reviewed, i.e., Turing
machines, 1-calculus, predicate calculus. The
traditional undecidibility results will be
covered, along with the attempts to
overcome the resulting limitations in
restricted situations. Mechanical theorem
provers will be considered. The resolution
and unification predicate calculus methods
will be discussed along with appropriate
PROLOG programming assignments. The
Boyer-Moore approach will be discussed,
along with LISP programming assignments.

CIS 422 four credits
Design of Parallel Algorithms
3 hours lecture, 2 hours laboratory
Prerequisite: CIS 360 or permission of
instructor
Design and analysis of algorithms for
parallel computers with two modes of
operation: shared memory, and message
passing. Synchronous and asynchronous
parallel algorithms for the following
problems will be designed and imple-
mented: selection, merging, sorting,
searching, generating permutations and
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combinations, and matrix operations.
Parallel computational complexity of these
algorithms will be analyzed.

CIS 430 three credits
Data Mining and Knowledge Discovery
Prerequisite: CIS 360
Designed to provide students with a solid
background in data mining and knowledge
discovery concepts, tools, and methodology,
as well as their applicability to real world
problems. A variety of data mining
techniques will be explored including
memory-based reasoning, cluster detection,
classification, neural networks, and finding
understandable knowledge in large sets of
real world examples. Some related topics
such as web and multimedia mining will be
discussed. Students will gain hands-on
experience in data mining techniques using
various data mining software packages and
tools.

CIS 431 four credits
Human-Computer Interaction
3 hours lecture; 3 hours laboratory
Prerequisite: CIS 362 or permission of
instructor
Theory and principles for constructing
usable software systems. Cognitive and
effective aspects of users. The impact of
user characteristics on design decisions. The
construction and evaluation of the user
interface. Sensory and perceptual aspects of
interfaces, task structure, input modalities,
screen layout, and user documentation.
Individual concerns for systems such as
personal productivity tools, real-time control
systems, instructional software, and games.

CIS 452 three credits
Database Systems
Prerequisite: CIS 280
Use of DBMS software in the development
of an information system. Overview of the
ANSI/SPARC Study Group on Database
Management Systems model. Relational
database model techniques. Emphasis on
user views necessary to support data
management and retrieval.

CIS 454 three credits
Computer Graphics
Prerequisite: At least junior CIS standing
Graphics devices. Two dimensional and
three dimensional image representations
and transformations. Graphics systems
software architecture; graphics standards;
packages.

CIS 455 three credits
Bioinformatics

Prerequisites: CIS 360 and CIS 362; or
permission of the instructor
Introduction to the field of bio-informatics.
This course addresses the analysis of
information present in biological systems.
This course presents an overview of the
applications of computing technologies such
as analysis of protein sequence, pattern
matching, bio-modeling and simulation, and
biological data visualization. It also provides
algorithms and methods on a selection of
computational problems as well as hands-on
experience with tools and data.

CIS 464 three credits
Computer Game Design
Prerequisites: CIS 280, CIS 360, and MTH
112
Science, technology, and art involved in the
creation of computer games. A variety of
software technologies relevant to games
including programming languages, scripting
languages, networks, simulation engines,
and multimedia design systems are
discussed along with underlying scientific
concepts from computer science and related
fields including simulation and modeling,
graphics, artificial intelligence, real-time
processing, and game theory. The art and
design principles for developing usable and
engaging games including software
engineering, human computer interaction,
thematic structure, graphic design,
choreography, music and sound effects, and
game aesthetics are introduced and
compared.

CIS 465 three credits
Topics in Computer Vision
Prerequisite: CIS 360 or permission of the
instructor
Foundations of computer vision. Image
formats, projection models, regions, filters,
edge detection, segmentation, shape
description and representation, object
recognition and understanding, and stereo-
vision are discussed.

CIS 467 three credits
Image Analysis and Processing
Prerequisite: CIS 360 or permission of the
instructor
Fundamentals in image analysis and
processing. Topics in image processing such
as display and filtering, image restoration,
segmentation, compression of image
information, warping, morphological
processing of images, wavelets, multi-
resolution imaging and unitary transforms
are discussed.

CIS 471 three credits

Compiler Design
Prerequisite: CIS 361
Organization of a compiler including lexical
and syntax analysis, symbol tables, object
code generation, error detection and
recovery, code optimization techniques, and
overall design. Compilation techniques and
run-time structures in block-structured
language.

CIS 475 three credits
Computer Networks
Prerequisites: CIS 370
Topology of computer networks. Physical
transmission. Error handling. Protocols.
Satellite, packet radio, and local networks.
Network interconnection. Security.
Applications of computer networks.

CIS 476 three credits
Network Programming
Prerequisite: CIS 370
Introduction to computer networks, and
methods for programming network services
and applications. The course covers the
Internet protocol suite (e.g. IP, TCP, UDP),
socket programming, and client-server
design (e.g. connectionless, connection
oriented, multiprotocol). The course
discusses the implementation of real-time
applications (e.g. streaming audio and
video), and application -level gateways and
tunneling. In addition, the course addresses
protocol implementation using routing
sockets and raw sockets. Programming
projects represent a significant component
of the course.

CIS 477 three credits
Computer and Information System
Security
Prerequisites: CIS 360 and CIS 370; or
permission of the instructor
Introduction to computer and information
system security. This course introduces the
threats and vulnerabilities in computer and
information systems. This course covers
elementary cryptography, program security,
security in operating systems, database
security, network security, web and e-
commerce security. It also covers the
administration, legal, ethical, and privacy
issues in computer security.

CIS 480 four credits
Software Engineering
3 hours lecture; 2 hours laboratory
Prerequisite: CIS 280, 362
Software engineering models and processes;
total quality management. The course will
address the technical, logistical, and social
issues associated with the software
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Note: Some graduate courses may be open
to undergraduates. Please consult your
department chairperson. See the Graduate
Catalogue for graduate general and
program requirements.

development process. It will cover the issues
of total quality management at the team
and enterprise levels.

CIS 481 three credits
Parallel and Distributed Software
Systems
Prerequisite: CIS 280, 370
Parallelism and distribution of processing;
software bus concept; patterns in software
design. The course provides an in-depth
discussion of the software systems wit
multiple processes and of the relationship
between concurrency and distribution of
processes. The concept of the software bus,
the existing standards, and the issues
associated with their implementation are
covered.

CIS 490 three credits
Machine Learning
Prerequisite: CIS 360
Constructing computer programs that
automatically improve with experience is the
main task of machine learning. The key
algorithms in the area are presented.
Learning concepts as decision trees, artificial
neural networks and Bayesian approach are
discussed. The standard iterative
dichotomizer (ID3) is presented, the issues
of overfitting, attribute selection and
handling missing data are discussed. Neural
nets are discussed in detail, examples of
supervised and unsupervised learning are
presented. Instance-based learning, i.e. k-
nearest neighbor learning, case-based
reasoning are introduced. Genetic algo-
rithms are discussed on introductory level.

CIS 491, 492 three credits each
Honors Project I, II
Prerequisites: Junior standing, eligible for
department honors program
The project courses required for completion
of the departmental honors program. A
significant experience in developing a
computer system (typically), but equivalent
alternatives are allowed. This system should
require an extensive design effort prior to
implementation and a serious effort for this
implementation. It should have scholarly
and/or practical value and might well profit
by being interdisciplinary in nature.

CIS 495 variable credit
Independent Study
Prerequisites: Upper-division standing;
permission of instructor, department
chairperson, and college dean
Study under the supervision of a faculty
member in an area not otherwise part of
the discipline’s course offerings. Conditions

and hours to be arranged.

CIS 196, 296, 396, 496 three credits
Directed Study
Prerequisites: Permission of the instructor,
department chairperson, and college dean
Study under the supervision of a faculty
member in an area covered in a regular
course not currently being offered.
Conditions and hours to be arranged.

Graduate Courses in Computer
Science

CIS 521 three credits
Computability Theory
Prerequisite: CIS 361 or equivalent, or
permission of instructor
Computability of sets and functions in terms
of various computation models, Church-
Turing thesis. Systems of recursion
equations and Post canonical systems are
studied. Properties of the classes of recursive
functions, recursive sets, and recursively
enumerable sets are also covered.

CIS 522 three credits
Algorithms and Complexity
Prerequisite: CIS 360 or equivalent, or
permission of instructor
Evaluation of algorithms concerning their
time and space complexity. Complexity hier-
archies, axiomatic approach to computa-
tional complexity, NP complete problems,
approxi-mation algorithms for these
problems.

CIS 525 three credits
Parallel and Distributed Software
Development
Prerequisite: CIS 361 or equivalent, or
permission of instructor
Design and development of parallel and
distributed systems. This course provides
state-of-the art presentation of software
development for parallel and distributed
systems. A systematic model-based
approach has been applied across stages of
software development. Various versions of
Petri nets are used to model , specify,
validate, and verify correctness of parallel
and distributed systems. Performance is also
assessed based on stochastic Petri nets.
Rapid prototyping of parallel and distributed
systems with automatic code generation is
an ultimate goal of his course. Comparison
with other approaches is also provided.

CIS 526 three credits
Functional Programming and Type
Theory

Prerequisite: CIS 360 or equivalent, or
permission of instructor
Introduction to logic, type theory, and the
lambda calculus. The course examines LISP
as a first application of these ideas,
consistency proofs using cut elimination and
type theory, and constructive type of theory
in functional programming languages in
attempts to achieve program verification
and automatic code generation.

CIS 531 three credits
Software System Specification
Prerequisite: CIS 480 or equivalent
Formal foundation of the theory and
practice of software specification; produc-
tion of correct, consistent, and reliable
software systems by expressing the
requirements of the system in formal ways.
Formal and informal requirements analysis
and specification techniques, the relation of
analysis and specification to concerns of
validation and verification, maintenance,
and reusability.

CIS 532 three credits
Software Systems Design
Prerequisite: CIS 480 or equivalent
Principles and techniques for obtaining an
architectural design from a system specifica-
tion. Where appropriate, automated
software design tools are used to demon-
strate particular methodology. The relation
of various design methods to the production
of quality software that meets its specifica-
tion, and the relation of design method to
other life-cycle aspects. Design methods,
design tools, the design process, and
particular application domains for design
techniques.

CIS 543 three credits
Software Systems Design with ADA
Prerequisite: CIS 443 or equivalent, or
permission of instructor
Software engineering principles and
methodologies. Also considered are issues
related to the life cycle of large systems
developed in ADA, software engineering of
real-time, fault-tolerant and distributed
systems, and software reuse.

CIS 545 three credits
Programming Languages
Prerequisite: Permission of instructor
Techniques of formal definition of program-
ming languages, semantics of programming
languages, programming styles, and
language effects on software production.
Introduces current trends in programming
such as language features of problem-
oriented and object-oriented programming,
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and analysis and design of user-oriented
application languages.

CIS 552 three credits
Database Design
Prerequisite: CIS 452 or equivalent, or
permission of instructor
The relational, hierarchical, and network
approaches to database systems, including
relational algebra and calculus, data
dependencies, normal forms, data seman-
tics, query optimization, and concurrency
control on distributed database systems.

CIS 554 three credits
Advanced Computer Graphics
Prerequisite: CIS 454 or equivalent, or
permission of instructor
Three-dimensional graphics including: color,
shading, shadowing and texture, hidden
surface algorithms. An extensive project will
be assigned, including documentation and
presentation.

CIS 560 three credits
Theoretical Computer Science
Prerequisites: CIS 360, 361, or equivalents
Theoretical basis of the development of
computer science. The course details
particular formalisms used in the design of
hardware and software systems. Intrinsic
limitations of computation are described.
Advanced topics of automata theory and
analysis of algorithms are included. The
course also covers Turing machines, the
halting problem, models of computation,
intractable computations, polynomial
reductions, P vs. NP, parallel algorithms,
various formal descriptions and specifica-
tions of programs and computations, and
proofs of program correctness and
interactive proof systems.

CIS 561 three credits
Artificial Intelligence
Expert system architectures: forward-
production, logic programming, deductive
retrieval, and semantic network systems.
The course also treats natural language
systems, illustrative working systems, and AI
programming.

CIS 563 three credits
MultiAgent Systems
Introduction to multiagent systems and
distributed artificial intelligence. The course
examines the issues that arise when groups
or societies of autonomous agents interact
to solve interrelated problems. Topics
include defining multiagent systems and
their characteristics, reasoning about
agents’ knowledge and beliefs, distributed

problem solving and planning, coordination
and negotiation, the organization and
control of complex, distributed multiagent
systems, learning in multiagent systems, and
applications in the following domains:
internet information gathering, electronic
commerce, virtual markets, workflow
management, distributed sensing network,
distributed planning and resource allocation.

CIS 564 three credits
Mobile Robotics
Prerequisite: Graduate standing
The theory, software and hardware for
autonomous mobile robots. Reactive
behavior-based, deliberative goal-based, and
utility-based robotic architectures will be
presented. Control and planning under
bounded resources will be covered.
Interaction with environment using sensors
and actuators, robot kinematics and
dynamics, reinforcement and evolutionary
learning techniques for intelligent robots,
interaction of competing and cooperating
multi-robot systems will be presented.
Various applications of mobile robots will be
explored.

CIS 565 three credits
Evolutionary Computation
Prerequisite: Graduate standing
Presentation of evolutionary algorithms and
comparison to traditional solving techniques.
This course deals with a powerful new
technique for solution of hard, intractable
real-world problems, based on principles of
natural evolution. Four main areas of
evolutionary computation will be explored:
genetic algorithms, genetic programming,
evolution strategies, and evolutionary
programming. Applications of evolutionary
computation to related areas of computer
science will be discussed.

CIS 566 three credits
Theory of Linear and Integer Program-
ming and Computer Applications
Prerequisite: CIS 360 or equivalent, or
permission of instructor
Basics of the simplex algorithm, tableaux,
artificial variables, the two-phase method,
the dual problem and its economic
interpretation, primal-dual relationships and
method. Also studied are applications to
transportation problems and network flows,
the polynomial methods of Khachiyan and
Karmarkar, and integer programming.
Computer methods and exercises will be
employed throughout.

CIS 570 three credits
Advanced Computer Systems

Prerequisite: CIS 314 or equivalent
In depth treatment of current computer
systems, with performance issues at the
center of an analytical approach. The course
explores operating system software and the
interrelation between architecture and
system software. Advanced topics of
compiling, assembly, linking and loading of
high-level language software are included.
The course treats mechanisms of IO and the
memory hierarchy, various features of
traditional machines, advanced features of
modern machines such as RISC and multi-
processor machines, and file systems and
networked and distributed systems such as
inter- and intra-nets.  Throughout,
performance issues are at the center of an
analytical approach.

CIS 571 three credits
Compiler Construction
Prerequisite: CIS 471 or equivalent, or
permission of instructor
Different techniques for lexical analysis,
syntax analysis, and object code generation.
Emphasis on code optimization techniques
and compiler-construction tools. The course
will include a significant project.

CIS 572 three credits
Real Time Systems
Prerequisite: CIS 481 or equivalent, or
permission of instructor
Design and implementation of real-time
systems. Implementation of real-time system
in ADA, scheduling, fault tolerance, and
distributed real-time systems are also
studied.

CIS 573 three credits
Operating Systems
Prerequisite: CIS 370 or equivalent, or
permission of instructor
The methodologies of operating systems
design and implementation. Concurrency,
synchronization, process communication,
switching control, deadlocks, implementa-
tion of dynamic structures, design of
operating systems modules and interfaces,
system security and integrity, and system
updating and documentation are also
studied.

CIS 574 three credits
Advanced Computer Architectures
Prerequisite: CIS 314 or equivalent, or
permission of instructor
Study of recent advances in computer
organization. Parallel processors, pipelined
processors, modular and network architec-
tures data-flow machines, fault-tolerant
systems, language-directed, object-based,
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capability-based, and message-based
processor organizations.

CIS 575 three credits
Parallel Algorithms and Parallel
Architectures
Prerequisites: CIS 314, 360 or equivalents;
or permission of instructor
Parallel algorithms and their implementa-
tions in parallel architectures. In the first
part of the course parallel algorithms are
analyzed for problems in graph theory,
algebra, FFT, and artificial intelligence. The
second part presents implementations of
these algorithms in various parallel
architectures.

CIS 577 three credits
Computer Networks
Prerequisite: CIS 475 or equivalent, or
permission of instructor
Analysis and modeling of centralized and
distributed computer networks. Queuing
network analysis, principles of network
design, software considerations, and design
of computer networks are also studied.

CIS 578 three credits
Evaluation of Computer Systems
Performance
Prerequisite: MTH 331, CIS 314 or equiva-
lents; or permission of instructor.
Techniques of analysis and simulation for
evaluation of computer systems perfor-
mance. Queuing systems, Poisson processes,
scheduling, service distribution, conservation
laws, queuing networks, and discrete
simulations are also studied.

CIS 579 three credits
Multimedia Networking
Prerequisite: CIS 475 or 476 or equivalents
Current techniques in multimedia communi-
cations and networking. The course presents
the communication requirements of the
different types of multimedia applications,
the operation of the different underlying
communication networks as multimedia
carriers, and the communication protocols
associated with these networks and gives an
overview of the various quality-of-service
models, real-time transmission issues, and
compression techniques.

CIS 580 three credits
Paradigmatic Software Development
Prerequisite: CIS 311 or equivalent
Software development in the context of
various paradigms. The strategies and
methods of the procedural, object-oriented,
and functional paradigms are studied and
practiced. The modeling of software

processes will be considered from both the
process and product views, as will the
appropriateness and measures of effective-
ness of these processes in the design of
software systems. Students will apply these
measures to the course exercises, determin-
ing and reviewing the impact of these
methods on individual design.

CIS 581 three credits
Design and Verification of Information
Systems
Prerequisite: CIS 580 or equivalent, or
permission of instructor
Sound design methodologies and technolo-
gies in development and maintenance of
information systems/business systems with
special emphasis on workflow management
systems. An applied course that emphasizes
the formal approach, this course also
addresses issues of adaptability and
flexibility of information systems and their
evaluation. The course supports concurrent
execution of information systems during the
design stage and adopts and applies various
forms of Petri nets.

CIS 582 three credits
Advanced Software Engineering
Prerequisite: CIS 489 or equivalent, or
permission of instructor
Advanced topics in software engineering
that examine technical aspects of software
development life cycle. This course
introduces software process models
including object-oriented process model,
formal specification and design, distributed
programing, software testing, and agent-
oriented software engineering. The concepts
are introduced in the context of developing
large, critical and distributed software
systems.

CIS 583 three credits
Software Architectures
Prerequisite: CIS 580 or equivalent
Architectures of software systems. The
course presents a systematic overview and
analysis of architectural styles such as pipes
and filters, distributed systems, layered
systems, event-driven systems, control-based
systems, implicit invocation, blackboard
systems, etc. Formalization of software
architectures with Z and Petri nets is
presented. Influence of software architec-
tures on business cycle, software quality,
and design reusability are explored.

CIS 585 three credits
Image Processing and Machine Vision
Prerequisite: Graduate standing and
permission of the instructor

Foundations of image processing and
machine vision. Students apply and evaluate
topics such as edge detection, segmenta-
tion, shape representation, and object
recognition. Stereo vision and motion
analysis will be covered in detail including
calibration, range images, change detection,
motion correspondence, and 2-D and 3-D
tracking. Important research papers will be
discussed in class.

CIS 588 three credits
Neural Computing
Prerequisite: Any course in programming
languages and data structures
Fundamentals of artificial neural networks
including application needs for neural
networks, discussing the various architec-
tures, learning algorithms and examples of
applications. The standard neural networks
are discussed in greater details, which
allows for branching of architectures and
combining of strategies for growing and/or
constructing neural networks.

CIS 590 three credits
Optical Networks
Prerequisite: CIS 475 or equivalent
Analysis and design of optical network
paradigms and architectures. Introduction to
optical components, wavelength division
multiplexing, evolution of optical networks,
design and analysis of wavelength-routed
networks, and optical packet-/burst-
switched networks are addressed. Principles
of network design, linear programming,
protocol and algorithm design, discrete
event simulation techniques, and queuing
theory are also studied.

CIS 595 three credits
Independent Study
Prerequisites: Upper-division standing;
permission of instructor, graduate director,
and college dean
Study under the supervision of a faculty
member in an area not otherwise part of the
discipline’s course offerings. Conditions and
hours to be arranged.

CIS 596 three credits
Directed Study
Prerequisites: Permission of the instructor,
graduate director, and college dean
Study under the supervision of a faculty
member in an area covered in a regular
course not currently being offered.
Conditions and hours to be arranged.

CIS 600 three credits
Master’s Project
Prerequisites: CIS 560, 570, and 580
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Provides an experience in the development
of a detailed, significant project in computer
science under the close supervision of a
faculty member, perhaps as one member of
a student team. This project may be a
software implementation, a design effort, or
a theoretical or practical written analysis.
Public presentation of the master’s project
and evaluation by two faculty other than
the project supervisor are required.

CIS 601, 602, 603 three credits each
Special Topics
Offered as needed to present advanced
material to graduate students.

CIS 690 three credits
Master’s Thesis
Prerequisite: Permission of the Graduate
Program Committee, based on performance
in CIS 600, approval of proposed topic, and
support of a faculty advisor and two faculty
readers.
Research leading to submission of a formal
thesis. This course provides an optional
thesis experience, which may be based on
the student’s Project in a more intense form
or be a sequel effort of a different
character. In exceptional circumstances, the
student may earn up to six thesis credits, if
approved by the Graduate Program
Committee. Graded A-F.
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Faculty and Fields of Interest

David A Brown acoustic transduction,
transducer devices and arrays, underwater
acoustics, fiber optic sensors and systems,
acoustic properties of materials, ocean and
marine science and technology

John R Buck underwater acoustics, signal
processing, marine mammal bioacoustics

Chi-Hau Chen pattern recognition, neural
networks, image processing and machine
vision, communications theory, ultrasonic
NDE

Lester W Cory rehabilitation engineering,
small computer systems, HF/VHF communica-
tions

Antonio H Costa (chairperson) time-
frequency representations, spectral
estimation, signal processing, image
processing, digital communications

Thomas J Curry (director, advanced
technology and manufacturing center)
signal processing, computer systems,
underwater systems

Gilbert Fain ocean systems, underwater
communication and tracking, instrumenta-
tion measurement systems

Paul J Fortier database systems, real-time
systems, operating systems, computer
architecture, computer networks, computer
performance evaluation

Robert C Helgeland marine electronic
systems, computer-aided circuit analysis

Dayalan P Kasilingam remote sensing,
applied electromagnetics, wireless communi-
cations, adaptive signal processing

Gerald J Lemay power systems,
sustainability, renewable energy

Hong Liu computer networks, compilers,
programming languages

Howard E Michel distributed artificial
intelligence, artificial neural networks,
distributed computing, computer vision,
computer networks

Theophano Mitsa knowledge-based
systems, intelligent agents, distributed
systems, internet computing

Steven C Nardone systems theory, control
and estimation theory, fuzzy systems,
applications to target tracking

Branislav M Notaros computational
electromagnetics, antennas, microwaves

Karen L Payton digital signal processing,
speech processing, speech acoustics, auditory
perception

David Rancour semiconductor devices, VLSI,
quantum mechanics

Dean J Schmidlin digital signal processing,
linear discrete-time systems (both time-
varying and time-invariant)

Philip H Viall computer networks, assembly
languages, rehabilitation engineering

Liudong Xing hardware and software
reliability, network reliability, fault-tolerant
computing, risk assessment

Electrical and Computer Engineering

The Department of Electrical and Computer
Engineering (ECE) offers undergraduate
programs of study leading to a Bachelor of
Science degree in either Electrical
Engineering or Computer Engineering. Both
undergraduate programs are accredited by
the Engineering Accreditation Commission
of the Accreditation Board for Engineering
and Technology, 111 Market Place, Suite
1050, Baltimore, MD 21202-4012.

At the graduate level, the ECE Department
offers programs leading to a Master of
Science degree in either Electrical
Engineering or Computer Engineering and a
Doctor of Philosophy degree in Electrical
Engineering with options in Electrical
Engineering and Computer Engineering. In
addition, the ECE Department offers five
graduate certificate programs. For details
consult the Bulletin of the Graduate School.
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Computer Engineering encompasses a broad
spectrum of challenging activities including
research, design, and development of
computer systems hardware and software,
as well as the electronic or software
components that comprise these systems.
The Computer Engineering program
prepares students to meet the changing
high-technology needs in the computer
engineering area, and for graduate study in
computer engineering, by imparting a
strong background in science and
mathematics along with engineering skills.

The program consists of a core of basic
science and mathematics courses interwo-
ven throughout the four years of study. The
student also selects 18 credit hours in
general education. Students begin to
identify with their field in the first and
second year of study. In the junior year,
students gain a foundation in computer
systems. A senior year composed primarily
of elective courses and a capstone design
project allows students to concentrate their
studies in one or more areas of their choice
and hone their skills for the real world. A
co-op experience is also available for
qualified students in cooperation with
regional industries.

Specialization opportunities are offered in
microprocessors and microcomputer
systems, computer networks, and database
systems.

Students may join the Institute of Electrical
and Electronics Engineers (IEEE), a profes-
sional society with a student branch in the
department of Electrical and Computer
Engineering. Qualified students can join the
Zeta Xi Chapter of Eta Kappa Nu, the
Electical and Computer Engineering National
Honor Society.

Educational Objectives:
The undergraduate program in Computer
Engineering has the following educational
objectives:
1
To graduate students who can effectively
use science, mathematics, and engineering
concepts necessary for successful computer
engineering careers.
2
To graduate students who can communicate
effectively, work in teams, and provide
leadership.
3
To graduate students who can adapt to and
influence the future technological

Computer Engineering Major
BS degree

Mission Statement

The Department of Electrical and Computer
Engineering provides excellent undergradu-
ate and graduate education in electrical and
computer engineering, develops new ideas
and technologies, and supports economic
growth in the Commonwealth of Massa-
chusetts and beyond.

Vision Statement

The Department of Electrical and Computer
Engineering will continue to provide
outstanding undergraduate and graduate
education in electrical and computer
engineering with graduate programs driven
by excellence in research.

environment in response to industrial and
global changes.
4
To graduate students who are aware of the
ethical, social, and environmental impact of
their professional actions.
5
To graduate students who can succeed in
advanced study including graduate school,
self study, and industrial short courses.

Program Outcomes:
The undergraduate program in Computer
Engineering impose the following expec-
tations on its graduates. Graduates will:
1
have an ability to apply knowledge of
mathematics.
2
have an ability to apply knowledge of basic
sciences.
3
have an ability to apply knowledge of core
computer engineering specialties to solve
engineering problems.
4
have the ability to create computer
programs to solve engineering problems.
5
have an ability to develop models and apply
them to engineering problems.
6
have effective laboratory skills.
7
have an ability to identify, formulate and
solve engineering problems.
8
be able to design a system, component,
process or computer program to meet
design needs using design principles,
techniques and engineering tools.
9
have an ability to work as a contributing
member of a multidisciplinary team.
10
be able to communicate and express ideas
coherently, professionally and effectively.
11
have an understanding of professional and
ethical responsibility.
12
have knowledge of contemporary issues
and an understanding of the impact of
engineering on society.
13
understand the need for and have an ability
to engage in lifelong learning.
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Semester Credits
First Second

First Year
ECE 1601 Foundations of Computer Engineering I 4
EGR 105, 108 Intro. Engineering through Applied Sci. I, II 2 2
PHY 111*, 112* Physics for Science & Engineering I, II 4 4
CHM 153* Principles of Modern Chemistry for Engineers 3
MTH 113*, 114* Calculus for Applied Sci. and Engineering I, II 4 4
ENL 101, 102 Critical Writing and Reading I, II 3 3

16 17
Second Year
ECE 161 Foundations of Computer Engineering II 4
ECE 201, 202 Circuit Theory I, II 3.5 3.5
ECE 257 Fundamentals of UNIX 1
ECE 260 Digital Logic and Computer Design 3.5
ECE 263 Embedded System Design 3.5
ECE 264 Object-Oriented Software Development 3
MTH 212 Differential Equations 3
MTH 213* Calculus for Applied Sci. and Engineering III 4
ENL 2662 Technical Communications 3

General Education Elective3 3
18 17

Third Year
ECE 310 Engineering Ethics4 1
ECE 311 Digital Electronics 4
ECE 367 Operating Systems 3
ECE 350 Algorithms 3
ECE 368 Digital Design 3
MTH 350 Applied Discrete Mathematics 3
MTH 331 Probability 3

General Education Electives3 6 3
16 13

Fourth Year
ECE 4575, 458 Design Project I, II 3 3
ECE 460 Computer Systems Performance Evaluation 3
CIS 480 Software Engineering 4

Restricted CPE Elective6 3
Technical Electives7 6 6
General Education Elective3 3

16 15

       Total credits: 128

* Alternative courses should only be taken in exceptional circumstances and with the written
permission of an ECE faculty advisor (CHM 151 and CHM 161 in lieu of CHM 153; MTH 111
in lieu of MTH 113; MTH 112 in lieu of MTH 114; MTH 211 in lieu of MTH 213; PHY 113 in
lieu of PHY 111; PHY 114 in lieu of PHY 112).

1 This course meets the General Education Area I (Tier 2) requirement: Information and
Computer Literacy.
2 This course meets the General Education Area W (Tier 2) requirement: Writing Skills. Must
be taken before the student’s senior year.
3 See General Education requirements (Areas C, D, and G).
4 General Education Area E requirement: Ethics and Social Responsibility. Must be taken
before the student’s senior year.
5 This course meets the General Education Area O requirement: Oral Skills.
6 Must be taken from this list: ECE 456, ECE 461, ECE 465, ECE 466, ECE 469, or ECE 486.
7 Must be taken from approved list of Computer Engineering Technical Electives (see next
page).

General Education Requirements

Students majoring in Computer Engineer-
ing will meet their departmentally-
determined General Education require-
ments as follows:

Area E:  Satisfied by CIS 381, PHL 215,
SOC 164, SOC 323, or TES 350

Area I, Tier 2:  Satisfied by ECE 160
Area W, Tier 2:  Satisfied by ENL 266
Area O:  Satisfied by ECE 457

Requirements

Calculation of the GPA in the
Computer Engineering Major

Students must have a 2.000 cumulative
grade point average (GPA) for all courses
taken at the University in order to graduate.
Students must also have a 2.000 cumula-
tive GPA in the major. For purposes of this
computation,
1
All courses with an ECE prefix except ECE
298, ECE 400, ECE 401, ECE 495, or ECE
595 and courses with a CIS prefix
numbered 200 or above except CIS 298,
CIS 411, CIS 491, CIS 492, CIS 495, or CIS
595 count in calculating the GPA for the
Computer Engineering major.
2
Courses required for the major but taken
outside the major discipline are not
counted in the calculation of the major
cumulative GPA.
3
As is the case for all University courses, only
the most recently earned course grade
(whether higher or lower) shall enter in the
calculation of the major cumulative GPA.
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Technical Electives in Computer
Engineering

Technical electives are courses above and
beyond the required courses that allow
computer engineering students to broaden
or deepen their engineering knowledge in
one or more technical areas. Students are
required to take four technical electives.
Generally, allowable technical electives are
any 400- or 500- level courses in the College
of Engineering (CEN, CIS, ECE, MNE, PHY,
TES departments) except seminars,
independent study, directed study,
internship, or required courses within the
program. Additional allowable courses are:

Any 300- or 400-level course in Mathemat-
ics (MTH) except seminar, independent
study, directed study, internship, or required
courses within the program.

Any 300-level course in Electrical and
Computer Engineering except seminar,
directed study, or required courses within
the program.

CEN 309 Introduction to Transportation
Engineering Systems

CIS 361 Models of Computation
CIS 362 Empirical Methods for Computer

Science
PHY 341, 342 Modern Physics and

Quantum Mechanics I, II
TES 310 Statistical Quality Control
TES 311 Process Optimization

Choices of technical electives must always
be discussed with, and approved by, the
student’s academic advisor prior to
enrollment. Some restrictions are:

1
At most two technical elective courses may
be taken from outside the department of
Electrical and Computer Engineering.
2
At most two technical elective courses may
be taken at the 300-level.
3
The student must have the required
prerequisites and/or co-requisites for each
course.
4
Enrollment in 500-level courses requires a
grade point average of at least 3.000, senior
standing, and the written permission of the
instructor.

The Electrical Engineering program
prepares students to meet changing high-
technology needs in electrical engineering,
and for graduate study, by imparting a
strong background in science, mathemat-
ics, and engineering.

Electrical Engineering encompasses a broad
range of specialties including communica-
tions, signal processing, instrumentation,
control and automation, power conversion
and distribution, RF and microwave devices
and systems, and digital and analog techni-
ques. In these specialties, electrical engin-
eers work with devices and/or systems to
perform functions such as research and
development, systems analysis, manage-
ment, production, testing, quality control,
or sales. They may pursue careers in many
areas, such as monitoring and control of
the environment, space exploration,
aerospace and defense, ocean engineering,
energy resources, biomedical engineering,
information technology, law, or medicine.

The program consists of a core of basic
science and mathematical courses
interwoven throughout the four years of
study. The student also selects 18 credit
hours in general education. Students begin
to identify with their field in the first and
second year of study. In the junior year,
students gain a foundation for further
study in particular branches of electrical
engineering. A senior year composed
primarily of elective courses and a capstone
design project allows the students to
concentrate their studies in one or more
areas of their choice, and hone their skills
for the real world. A co-op experience is
also available for qualified students in
cooperation with regional industries.

Students may join the Institute of Electrical
and Electronics Engineers (IEEE), a
professional society with a student branch
in the department of Electrical and
Computer Engineering. Qualified students
can join the Zeta Xi Chapter of Eta Kappa
Nu, the Electrical and Computer Engineer-
ing National Honor Society.

Educational Objectives: The undergradu-
ate program in Electrical Engineering has
the following educational objectives:
1
To graduate students who can effectively
use science, mathematics, and engineering
concepts necessary for successful electrical
engineering careers.
2
To graduate students who can

Electrical Engineering Major
BS degree

communicate  effectively, work in teams,
and provide leadership.
3
To graduate students who can adapt to and
influence the future technological
environment in response to industrial and
global changes.
4
To graduate students who are aware of the
ethical, social, and environmental impact of
their professional actions.
5
To graduate students who can succeed in
advanced study including graduate school,
self study, and industrial short courses.

Program Outcomes:
The undergraduate programs in Electrical
Engineering impose the following expec-
tations on its graduates. Graduates will:
1
have an ability to apply knowledge of
mathematics.
2
have an ability to apply knowledge of basic
sciences.
3
have an ability to apply knowledge of core
electrical engineering specialties to solve
engineering problems.
4
have the ability to create computer
programs to solve engineering problems.
5
have an ability to develop models and
apply them to engineering problems.
6
have effective laboratory skills.
7
have an ability to identify, formulate and
solve engineering problems.
8
be able to design a system, component,
process or computer program to meet
design needs using design principles,
techniques and engineering tools.
9
have an ability to work as a contributing
member of a multidisciplinary team.
10
be able to communicate and express ideas
coherently, professionally and effectively.
11
have an understanding of professional and
ethical responsibility.
12
have knowledge of contemporary issues
and an understanding of the impact of
engineering on society.
13
understand the need for and have an
ability to engage in lifelong learning.
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Requirements

Semester Credits
First      Second

First Year
ECE 1601 Foundations of Computer Engineering I 4
EGR 105, 108 Intro. Engineering through Applied Sci. I, II 2 2
CHM 153* Principles of Modern Chemistry for Engineers 3
ENL 101, 102 Critical Writing and Reading I, II 3 3
MTH 113*,114* Calculus for Applied Sci. and Engineering I, II 4 4
PHY 111*, 112* Physics for Science & Engineering I, II 4 4

16 17
Second Year
ECE 201, 202 Circuit Theory I, II 3.5 3.5
ECE 250 Fundamentals of MATLAB 1
ECE 260 Digital Logic and Computer Design 3.5
ECE 263 Embedded System Design 3.5
ECE 264 Object Oriented Software Dev. 3
MTH 212 Differential Equations 3
MTH 213* Calculus for Applied Sci. and Engineering III 4
PHY 213 Applied Modern Physics 3
ENL 2662 Technical Communications 3

General Education Elective3 3
17 18

Third Year
ECE 310 Engineering Ethics4 1
ECE 311, 312 Digital Electronics/Analog Electronics 4 4
ECE 321 Continuous-Time Linear Systems 3
ECE 322 Discrete-Time Linear Systems 3
ECE 335, 336 Electromagnetic Theory I, II 3 3
ECE 384 Random Signals and Noise 3

General Education Elective3 6

16 14
Fourth Year
ECE 4575, 458 Design Project I, II 3 3
ECE 471 Communication Theory 3

Engineering Mathematics6 3
Technical Electives7 6 6
General Education Electives3 3 3

18 12

                                              Total Credits: 127

* Alternative courses should only be taken in exceptional circumstances and with the
written permission of an ECE faculty advisor (CHM 151 and CHM 161 in lieu of CHM 153;
MTH 111 in lieu of MTH 113; MTH 112 in lieu of MTH 114; MTH 211 in lieu of MTH 213;
PHY 113 in lieu of PHY 111; PHY 114 in lieu of PHY 112).

1 This course meets the General Education Area I (Tier 2) requirement: Information and
Computer Literacy.
2 This course meets the General Education Area W (Tier 2) requirement: Writing Skills. Must
be taken before the student’s senior year.
3 See General Education requirements (Areas C, D, and G).
4 General Education Area E requirement: Ethics and Social Responsibility. Must be taken
before the student’s senior year.
5 This course meets the General Education Area O requirement: Oral Skills.
6 Must be taken from ECE 455, ECE 485, MTH 221, MTH 311, MTH 350, or MTH 421.
7 Must be taken from approved list of Electrical Engineering Technical Electives.

Technical Electives in Electrical
Engineering

Technical electives are courses above and
beyond the required courses that allow
electrical engineering students to broaden
or deepen their engineering knowledge in
one or more technical areas. Students are
required to complete four technical
electives. Generally, allowable technical
electives are any 400- or 500- level courses
in Electrical and Computer Engineering
(ECE), Mathematics (MTH), Mechanical
Engineering (MNE), or Computer Science
(CIS) except seminars, independent study,
directed study, internship, or required
courses within the program. Additional
allowable courses are:

ECE 367 Operating systems
ECE 350 Algorithms
ECE 368 Digital Design
PHY 341, 342 Modern Physics and

Quantum Mechanics I, II
PHY 441 Statistical Thermodynamics
PHY 442 Elements of Solid State Physics
MTH 311, 312 Advanced Calculus I, II
MTH 332 Mathematical Statistics
MTH 353 Applied Linear Algebra
MTH 361, 362 Numerical Analysis I, II

Choices of technical electives must always
be discussed with, and approved by, the
student’s academic advisor prior to
enrollment. Some restrictions are:

1
At most two technical elective courses may
be taken from outside the department of
Electrical and Computer Engineering.
2
At most two technical elective courses may
be taken at the 300-level.
3
The student must have the required
prerequisites and/or co-requisites for each
course.
4
Enrollment in 500-level courses requires a
grade point average of at least 3.000,
senior standing, and the written permission
of the instructor.
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Alternative Paths Program Requirements
Depending on the results of placement testing, new freshman students may be placed into
one of the following first-year curricula in lieu of the standard curriculum.

First Second
First-Year Courses for Precalculus-Ready Freshmen
ENL 101,102 Critical Writing and Reading I, II 3 3
CHM 151 Principles of Modern Chemistry I 3
CHM 161 Intro Applied Chemistry I 1
MTH 131 Precalculus   3
MTH 113 Calculus for Applied Science and Engineering 4
ECE 160 Foundations of Computer Engineering I 4
EGR 105 Intro. to Engineering through Applied Science 2
PHY 111 Physics for Science and Engineering I 4

General Education Elective 3
13 17

First Second
First-Year Courses for Algebra-Ready Freshmen
ENL 101, 102 Critical Writing and Reading I, II 3 3
CHM 151 Principles of Modern Chemistry I 3
CHM 161 Intro Applied Chemistry I 1
MTH 100* Basic Algebra 3
MTH 131 Precalculus 3
CIS 161 Computer Programming BASIC 3
ECE 160 Foundations of Computer Engineering I 4

General Education Electives 6
15 14

* Students receive 3 administrative credits for Math 100. Administrative credits do not count
towards the total credits required for graduation.

Requirements Applicable to Both Computer Engineering and
Electrical Engineering Majors

Calculation of the GPA in the Electrical
Engineering Major

Students must have a 2.000 cumulative
grade point average (GPA) for all courses
taken at the University in order to graduate.
Students must also have a 2.000 cumulative
GPA in the major. For purposes of this
computation,
1
All courses with an ECE prefix except ECE
298, ECE 400, ECE 401, ECE 495, or ECE
595 count in calculating the GPA for the
Electrical Engineering major.
2
Courses required for the major but taken
outside the major discipline are not counted
in the calculation of the major cumulative
GPA.
3
As is the case for all University courses, only
the most recently earned course grade
(whether higher or lower) shall enter in the
calculation of the major cumulative GPA.
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BS/MS Option in Electrical Engineering and Computer Engineering

This fast-track program enables outstanding
BS degree students in Electrical Engineering
or Computer Engineering to complete both
the BS and the MS with nine fewer total
credits. Students may take three graduate
courses as their CPE or ELE BS-degree
technical electives.

Eligibility
Outstanding undergraduate scholars will be
identified at the conclusion of the fall
semester of their junior year.  The graduate
committee will select nominees at the
beginning of the spring semester.  Students
invited to participate in the program must
then select a graduate advisor within one
month and develop an individual program
of study. Those students will then file an
application through the Office of Graduate
Studies, submitting the regular graduate
application but without GRE or TOEFL
scores or recommendation letters, by the
end of the academic year; and they will be
accepted into the five-year program as of
the fall of their senior year. Because of the
nature of the BS/MS Program, students will
be required to file a program of study along
with their graduate application.

Progression to MS Study
BS/MS students must complete the MS
degree requirements under one of the
existing options as well as the requirements
for the BS Degree. A maximum of nine
credits taken to satisfy the MS Degree
requirements can be counted towards the BS
Degree as technical electives.  400-level
courses offered jointly at the 500-level must
be taken at the 500-level.

The BS degree is earned when all require-
ments have been successfully completed. 
Normally, that will be at the end of the senior
year. Graduate student status can be
conferred at any time after the completion of
105 credits, subject to the approval of the
advisor. Most students will not have earned
105 credits until the completion of the fall
semester of the senior year. Students
selecting the BS/MS option will pay under-
graduate rates until they change to graduate
status; in graduate status they will be eligible
for consideration for graduate assistantships.

Maintaining MS Status
The department has determined a specific
policy to monitor BS/MS students’ perfor-
mance and progression towards their BS
and then MS degrees.
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Students interested in pursing a particularly
challenging program of study may complete
a double major in Computer Engineering
and Electrical Engineering, meeting the
obligations of both programs

To facilitate such a double major, the
department has created a structured
advising plan. To accomplish the program in
four years, at least one summer must be
devoted to academic study. As with
individual majors, a co-op experience is
available for qualified students in coopera-
tion with regional industries.

Double Major in Electrical Engineering and Computer Engineering

Semester Credits
First Second

First Year
ECE 1601 Foundations of Computer Engineering I 4
EGR 105, 108 Intro to Engineering through Applied Sci. I, II 2 2
MTH 113*, 114* Calculus for Applied Sci. and Engineering I, II 4 4
CHM 153* Principles of Modern Chemistry for Engineers 3
PHY 111*, 112* Physics for Science & Engineering I, II 4 4
ENL 101, 102 Critical Writing and Reading I, II 3 3

16 17
Second Year
ECE 161 Foundations of Computer Engineering II 4
ECE 201, 202 Circuit Theory I, II 3.5 3.5
ECE 257 Fundamentals of UNIX 1
ECE 260 Digital Logic and Computer Design 3.5
ECE 263 Embedded System Design 3.5
ECE 264 Object-Oriented Software Development 3
MTH 212 Differential Equations 3
MTH 213* Calculus for Applied Sci. and Engineering III 4
PHY 213 Applied Modern Physics 3
ENL 2662 Technical Communications 3

18 17
Third Year
ECE 311, 312 Digital Electronics/Analog Electronics 4 4
ECE 321 Continuous-Time Linear Systems 3
ECE 367 Operating Systems 3
ECE 384 Random Signals and Noise 3
ECE 350 Algorithms 3
ECE 368 Digital Design 3
MTH 350 Applied Discrete Mathematics 3

General Education Elective3 /Values4 3 3
16 16

Fourth Year
CIS 480 Software Engineering 4
ECE 322 Discrete-Time Linear Systems 3
ECE 335, 336 Electromagnetic Theory I, II 3 3
ECE 4575 , 458 Design Project I, II 2 3
ECE 460 Computer Systems Performance Evaluation 3
ECE 471 Communication Theory 3

Restricted CPE Elective6 3
Technical Elective7 3
General Education Elective3 3

18 15
Additional Courses (Summers or one additional semester)

General Education Electives3 9

Total credits: 142

1 This course meets the General Education Area I (Tier 2) requirement: Information and
Computer Literacy.
2 This course meets the General Education Area W (Tier 2) requirement: Writing Skills. Must
be taken before the student’s senior year.
3 See General Education requirements (Areas C, D, and G).
4 General Education Area V requirement: Values and Social Responsibility. Must be taken
from this list: CIS 381, PHL 215, SOC 164, SOC 323, or TES 350. Must be taken before the
student’s senior year.
5 This course meets the General Education Area O requirement: Oral Skills.
6 Must be taken from this list: ECE 456, ECE 461, ECE 465, ECE 466, ECE 469, or ECE 486.
7 Must be a 400-level course taken from approved lists of Computer Engineering Technical
Electives or Electrical Engineering Technical Electives.

* Alternative courses should only be taken
in exceptional circumstances and with the
written permission of an ECE faculty advisor
(CHM 151 and CHM 161 in lieu of CHM
153; MTH 111 in lieu of MTH 113; MTH
112 in lieu of MTH 114; MTH 211 in lieu of
MTH 213; PHY 113 in lieu of PHY 111; PHY
114 in lieu of PHY 112).
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Minor in Electrical or Computer
Engineering

The Minor in Electrical Engineering and the
Minor in Computer Engineering are
designed to allow students with
quantitative and scientific aptitudes and
interests to acquire a basic level of
competence in a particular area of electrical
engineering or computer engineering. One
of these minors can bring significant career
benefits to majors in science or other
engineering programs.

Admission and Constraints
Any degree candidate who has earned at
least 54 credits, with a cumulative grade
point average (GPA) of 2.000 and with at
least a 2.500 GPA in the major, may
request admission to a minor in Computer
Engineering or Electrical Engineering from
the chairperson of the department of
Electrical and Computer Engineering. A
total of at least 19 credits of Electrical and
Computer Engineering (ECE) courses must
be taken, following a plan of study
approved by an advisor in the Department
of Electrical and Computer Engineering and
signed by the chairperson of the Electrical
and Computer Engineering department. At
least half of the credits required for the
minor must be taken at the University of
Massachusetts Dartmouth, and the GPA in
the minor must be at least 2.000.

Minor in Electrical Engineering

Credits
Required of all students 7
ECE 201,202 Circuit Theory I, II or
ECE 211, 212 Elements of Electrical
Engineering I, II and ECE 251 Elements of
Electrical Engineering Laboratory

Students also complete one specialization.
Typical specializations are:

Electromagnetic Theory 12
ECE 335, 336 Electromagnetic Theory
I, II (3, 3) and two of the following
courses: ECE 431 Antennas and
Propagation (3), ECE 433 Advanced
Electromagnetic Theory (3), ECE 435
Microwave and RF Engineering (3), and ECE
436 Wireless System Design (3)

Communication Theory 12
ECE 321Continuous-Time Linear
Systems (3), ECE 384 Random
Signals and Noise (3), ECE 471
Communication Theory (3), and one of
the following two courses: ECE 432
Wireless Communications (3), and
ECE 472 Advanced Communications
Systems (3)

Electronics 13.5
ECE 260 Digital Logic and Computer
Design (3.5), ECE 311 Digital
Electronics (4), ECE 312 Analog
Electronics (3), and ECE 411 Active
Circuits (3)

Power 13.5
ECE 260 Digital Logic and Computer
Design (3.5), ECE 311 Digital Electronics
(4), ECE 335 Electromagnetic Theory I
(3), and one of the following three
courses: ECE 441 Electromechanical
Energy Conversion (3), ECE 442 Power
Electronics (3), and ECE 443 Power
Systems I (3)

Signal Processing 12
ECE 321 Continuous-Time Linear
Systems (3), ECE 322 Discrete-Time
Linear Systems (3), ECE 384 Random
Signals and Noise (3), and ECE 475
Digital Signal Processing (3)

VLSI 13.5
ECE 260 Digital Logic and Computer
Design (3.5), ECE 311 Digital
Electronics (4), ECE 413 Introduction
to VLSI Design (3), and ECE 414 Introduction
to Analog Integrated Circuit Design (3)

Minors in Electrical Engineering and Computer Engineering

Minor in Computer Engineering

Credits
Required of all students 11 or 12
ECE 160 Foundations of Computer
Engineering I,  ECE 201 Circuit
Theory I, ECE 257 Fundamentals
of UNIX, and ECE 260 Digital Logic
and Computer Design or
CIS 180 Object Oriented Programming,
ECE 201 Circuit Theory I, and
ECE 260 Digital Logic and Computer
Design

Students also complete one specialization.
Typical specializations are:

Computer Architecture 13
ECE 161 Foundations of Computer
Engineering II (4) or CIS 181
Programming Paradigms (4) and
ECE 367 Operating Systems (3),
ECE 456 Computer Architecture (3),
and ECE 468 Advanced Computer
Architecture (3)

Computer Networks 13
ECE 161 Foundations of Computer
Engineering II (4) or CIS 181
Programming Paradigms (4), and
ECE 367 Operating Systems (3),
ECE 469 Computer Networks (3) and
one of the following three courses:
ECE 350 Algorithms (3), ECE 470
Network Application Programming (3), and
ECE 489 Network Security (3)

Database Systems 13
ECE 161 Foundations of Computer
Engineering II (4) or CIS 181
Programming Paradigms (4), and
ECE 367 Operating Systems (3),
ECE 486 Database Systems I (3), and
one of the following two courses:
ECE 350 Algorithms (3), and
ECE 466 Database Programming (3)

Digital Circuits 12.5
ECE 263 Embedded System Design
(3.5), ECE 367 Operating Systems
(3), ECE 368 Digital Design (3), and
ECE 461 Microprocessors I (3)
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Electrical and Computer Engineering Courses

ECE 160 four credits I
Foundations of Computer Engineering I
3 hours lecture, 2 hours laboratory
Prerequisite: Engineering student or permis-
sion of instructor
Algorithm development, syntax and seman-
tics of the C programming language stressing
computer systems concepts. Concepts of the
machine model, procedural programming and
program development including coding, de-
bugging and testing of programs are covered.
The use of libraries, header files and macros
are covered. Engineering examples are used.
Variables, operators, control, input/output, ar-
rays, structures, functions, pointers, and files
are covered using engineering examples.

ECE 161 four credits
Foundations of Computer Engineering II
3 hours lecture, 2 hours laboratory
Prerequisite: ECE 160
Computer system and program design issues,
abstract data types, dynamic memory alloca-
tion, procedural and data structures using the
C programming language. Concepts of the
machine model, procedural programming and
program development including coding, de-
bugging, and testing of programs are covered.
The following data structures are covered:
linked lists, stacks, queues, binary trees and
hash tables. Run time complexity and proce-
dural abstractions such as recursive functions
are discussed. Features of the C programming
language such as multiple header files, librar-
ies and input/output programming with files
are covered using engineering examples.

ECE 201 three and one half credits
Circuit Theory I
3 hours lecture, 1.5 hours laboratory
Prerequisite: EGR 108
Corequisites: ENL 266 and MTH 212
The first course covering basic theory of
circuit analysis. The goals of this course
include developing an ability to solve
engineering problems and to design,
implement and test circuits to meet design
specifications. Topics include network
theorems, review of techniques to solve
simultaneous equations, nodal and mesh
circuit analysis, dependent sources,
Thevenin’s and Norton’s equivalent circuits,
solution of first and second order networks
to switched DC inputs, natural responses,
AC circuit steady-state response analysis,
review of complex numbers, phasors,
coupled inductors and ideal transformers,
rms voltage and current, the maximum
power transfer theorem, balanced 3-phase
systems, and power and energy computa-
tions. Group classroom and project activities
require design, simulation, implementation

and measurement of practical circuits.
Written reports of project results are
required. One component of the class is an
introduction to the importance of engineer-
ing societies to the profession. Joining a
society is expected.

ECE 202 three and one half credits
Circuit Theory II
3 hours lecture, 1.5 hours laboratory
Prerequisites: ECE 201, ENL 266, and MTH
212
The second course in basic circuit theory and
design. Topics include applications of
Laplace transforms to solutions of switched
circuits and differential equations with initial
conditions, stability, poles/zeros, Fourier
transform, frequency response, Bode plots,
network analysis, and equivalent circuits.
Students are introduced to graphical
convolution and Fourier series. Group
classroom and project activities require
design, implementation and measurement
of filters and other circuits to meet design
specifications. Students are expected to
write an essay on the impact of engineering
on society.

ECE 211 three credits
Elements of Electrical Engineering I
3 hours lecture
Prerequisite: MTH 114 (or MTH 112)
Introduces the non-ECE major to some of
the basic concepts in Electrical Engineering.
The laws of circuit theory and their
applications in the analysis of both DC and
AC circuits consisting of passive components
(resistors, capacitors, and inductors) are
introduced. The concepts of power,
impedance, reactance, complex power,
phasors, and frequency response are
discussed. Semiconductor devices (diodes
and transistors) are introduced, analyzed,
and applied in basic circuits. Use of available
computer software to simulate and evaluate
circuit performance is required.

ECE 212 three credits
Elements of Electrical Engineering II
3 hours lecture
Prerequisite: ECE 211
Second course of two-part sequence for
non-ECE majors, covering more advanced
concepts/applications of Electrical Engineer-
ing. Amplifiers utilizing bipolar or field-
effect transistors are analyzed and designed.
The concepts of feedback systems are
introduced in the application of operational
amplifiers as summers, integrators,
differentiators, filters, and comparators.
Basic Boolean algebra and elements of
digital logic (gates, adders, flip-flops,

counters, and registers) are applied in the
analysis and design of practical digital
circuits. Use of available computer software
to simulate and evaluate the analog and
digital circuit designs and homework
problems is required. In addition, three-
phase power, magnetic circuits, and the
characteristics, control, and application of
AC and DC machines are studied.

ECE 250 One credit
Fundamentals of MATLAB
0.5 hours lecture, 1.5 hours laboratory
Prerequisite: ECE 160
Introduction to the MATLAB programming
language. Topics include, but not limited to,
arrays, script files, functions, function files,
two-dimensional plots, programming in
MATLAB.

ECE 251 one credit
Elements of Electrical Engineering
Laboratory
3 hours laboratory
Corequisite: ECE 211
Introduces and develops basic bread-
boarding techniques and circuit construc-
tion; acquaints the non-ECE student with
measurements using voltmeters, ammeters,
oscilloscopes, power supplies, and signal
generators; and demonstrates the practical
use of some fundamental electronic devices
in simple applications. Students use a
computer software package to simulate the
behavior of the devices and circuits, which
have been constructed and tested in the
laboratory exercises.

ECE 257 one credit
Fundamentals of UNIX
1 hour lecture
Prerequisite: ECE 160
Fundamentals of the UNIX operating system.
Students apply the skills learned in ECE 160,
using the UNIX operating system. Topics
covered include X-windows, several basic
UNIX commands, compilers and debugging
tools, scripting tools, the use of system
libraries, and the creation of system libraries.

ECE 260 three and one half credits
Digital Logic and Computer Design
3 hours lecture, 1.5 hours laboratory
Prerequisite: Engineering student or
permission of instructor
Fundamental theory and design methods for
digital systems. Topics include logic
components, Boolean algebra, combina-
tional circuit analysis and design, synchro-
nous and asynchronous sequential circuit
analysis and design, state diagrams, state
minimization and assignment, basic

Gen Ed note:  Electrical and Computer
Engineering courses satisfy the Natural
Science and Technology requirement.
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computer organization and design. This
course also teaches the use of software
tools for design, minimization, simulation,
and schematic capture of digital systems.
The digital systems that are designed will be
implemented using MSI, LSI, and field
programmable gate arrays. A hands-on
laboratory is included in which students
work in teams.

ECE 263 three and one half credits
Embedded System Design
3 hours lecture, 1.5 hours laboratory
Prerequisite: ECE 260
A study of embedded system design useful
to electrical and computer engineers,
including assembly language programming,
program debugging, and system design.
Students learn the fundamentals of
microprocessor technology including
instruction set architectures, memory
hierarchy design, and input/output
functions. Practical applications apply this
technology toward the design of systems
involving data collection, automatic control,
and operator interfaces. Emphasis is placed
on hands-on program development using a
microcontroller.

ECE 264 three credits
Object-Oriented Software Development
3 hours lecture
Prerequisites: ECE 161 or CIS 215; and ECE
257
Basic object-oriented concepts. This course
covers language concepts including objects,
classes, and polymorphism from the
viewpoint of object-oriented design; and
implementation including portability,
maintainability, networking, and
concurrency. There is a term project
applying the object-oriented approaches to
the entire life-cycle of software develop-
ment, in which the students work in teams
to prototype a software system with design
tools and test the system against various
design criteria.

ECE 298 one to six credits
Experiential Learning
Prerequisites: At least sophomore standing;
permission of the instructor, department
chairperson, and college dean
Work experience at an elective level
supervised for academic credit by a faculty
member in an appropriate academic field.
Conditions and hours to be arranged.
Graded CR/NC. For specific procedures and
regulations, see section of catalogue on
Other Learning Experiences.

ECE 310 one credit

Engineering Ethics
1 hour lecture
Theory and practice in engineering ethics.
This course offered by a team of multi-
disciplinary engineering faculty, examination
of codes of ethics and studies of real-life
cases. Applying fundamental tools,
discussing with peers, and invited engineers/
speakers, student carry over their analytical
talents in a new era of moral deliberation.
Examples of various engineering fields
concerning ethical, social, economic, and
safety issues are analyzed to give students a
full understanding of engineering ethical
practice. Students are also engaged in
practice of mock company in multi-
disciplinary student teams.

ECE 311 four credits
Digital Electronics four credits
3 hours lecture, 3 hours laboratory
Prerequisites: ECE 201; ECE 260; and PHY
112 or PHY 114
Fundamentals of solid-state electronic
devices and the application of these devices
to the design of digital circuits. Among the
topics covered are junction transistors, logic
gates, MOS and CMOS logic design, bipolar
logic design using emitter-coupled logic
(ECL). Focus is on the design of logic circuits
through solving design-oriented problems
and the design, implementation, and testing
of logic circuits by means of computer
simulation software. The course has an inte-
grated laboratory and, in addition, contains
a component designed to increase aware-
ness of the dynamic nature of the field.

ECE 312 four credits
Analog Electronics
3 hours lecture, 3 hours laboratory
Prerequisites: ECE 202 and ECE 311
Fundamental concepts of analog electronics
and the application of these concepts to the
design of analog circuits (both discrete and
integrated). Among the topics covered are
the fundamentals of operational amplifiers,
small-signal modeling and linear amplifica-
tion, single-transistor amplifiers, and
multistage amplifiers. Also covered are
frequency response, feedback, stability, and
oscillators. Focus is on the design of analog
circuits through solving design-oriented
problems and the design, implementation,
and testing of analog circuits by means of
computer simulation software. This course
has an integrated laboratory.

ECE 321 three credits
Continuous-Time Linear Systems
3 hours lecture
Prerequisite: ECE 202

Introduction to continuous-time signal
analysis and linear systems. Topics include
classification of signals and systems, basic
signal manipulation, system properties, time
domain analysis of continuous-time linear
time-invariant (LTI) systems, Laplace
transform and its use in LTI system analysis,
transfer functions and feedback, frequency
response and analog filters, Fourier series
representation and properties, continuous-
time Fourier transform, spectral analysis and
AM modulation, and simulation. Students
learn to use signal analysis tools.

ECE 322 three credits
Discrete-Time Linear Systems
3 hours lecture
Prerequisite: ECE 321
Introduction to discrete-time signal analysis
and linear systems. Topics include time
domain analysis of discrete-time linear time-
invariant (LTI) systems, solution of difference
equations, system function and digital
filters, stability and causality, discrete-time
Fourier series, discrete-time Fourier
transform and discrete Fourier transforms, z-
transforms, sampling and the sampling
theorem, discrete-time state equations, and
communication systems. Students use
analysis tools to design systems that meet
functional specifications.

ECE 335 three credits
Electromagnetic Theory I
3 hours lecture
Prerequisites: ECE 201; MTH 213 or MTH
211; and PHY 112 or PHY 114
Fundamentals of time-invariant electric and
magnetic fields and time-varying electro-
magnetic fields leading to general Maxwell’s
equations. Topics include the electromag-
netic model, vector calculus, electrostatic
fields, steady electric currents, magneto-
static fields, electromagnetic induction,
slowly time-varying electromagnetic fields,
and Maxwell’s equations in integral and
differential form; solutions of Maxwell’s
equations in the presence of boundary
conditions are presented. Maxwell’s
equations in complex domain are introduced
and utilized. Circuit theory and its relation-
ship to electromagnetics is presented as an
approximate form of Maxwell’s equations.
Numerical techniques for field computation
are introduced.

ECE 336 three credits
Electromagnetic Theory II
3 hours lecture
Prerequisite: ECE 335
Fundamentals of electromagnetic waves,
propagation, and radiation as a continuation
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of ECE 335. The course reviews general
Maxwell’s equations in integral and
differential form, and electromagnetic
boundary conditions. Poynting’s theorem
and Lorentz potentials are studied. Topics
include the propagation of uniform plane
electromagnetic waves in free space and in
various media (including wave reflection and
refraction, and skin effect), transmission-line
theory using frequency- and time-domain
analysis, analysis of waveguides and
electromagnetic resonators, and fundamen-
tals of radiation and antennas. Numerical
techniques for radiation and scattering are
introduced. Two laboratory experiments on
transmission lines and waveguides are
performed.

ECE 350 three credits
Algorithms
3 hours lecture
Prerequisites: ECE 161 or CIS 215; MTH 114
or MTH 112; and MTH 181 or MTH 350
Computer algorithm design concepts,
computational complexity, NP-complete-
ness, and the design and analysis for
efficient algorithms. Topics include data
structures, sorting, graph, shortest path,
depth first search, breadth first search, and
network flow networks, computational
geometry, dynamic programming, linear
programming, parallel and distributed, and
other state-of-the-art algorithms. The course
includes group projects and presentations
requiring students to design experiments to
determine algorithms’ complexity as well as
to design algorithms for problem solving.

ECE 367 three credits
Operating Systems
3 hours lecture
Prerequisites: ECE 161 or CIS 215; ECE 257;
and ECE 260
Operating system design and implementa-
tion using the specifics of current operating
systems. The course covers file, process,
memory and Input/Output management;
multitasking, synchronization, and dead-
locks; scheduling, and inter-process
communication. Projects include team
system’s programming assignments to
investigate the kernel interface, files,
processes, and inter-process communication
for a current operating system.

ECE 368 three credits
Digital Design
2 hours lecture, 3 hours laboratory
Prerequisite: ECE 263
Synthesis of state machines including
design, applications and implementation.
Register transfer languages and ASM chart

design methodologies. PLA, ROM-centered,
and FPGA implementations. Specific
applications to controllers and interface
devices will be discussed. An FPGA based
laboratory experience is included.

ECE 384 three credits
Random Signals and Noise
3 hours lecture
Prerequisite: ECE 321
Concepts of probability and statistics as they
apply to random signals and their effect on
system analysis and design. Topics covered
include basic probability, random variables,
probability density and distribution
functions, joint distributions, conditional
distributions, functions of a random
variable, mean, variance, covariance,
characteristic functions, random processes,
correlation functions, power spectral
density, linear systems, linear filters, systems
that maximize signal-to-noise ratio, and
selected applications and designs from
communication theory, sonar and radar, and
control theory.

ECE 400 three credits
Engineering Internship
Prerequisites: Senior standing; submission of
a detailed project proposal to be approved
by the ECE Curriculum Committee
An electrical or computer engineering
project performed under the joint supervi-
sion of an industrial or governmental
sponsor and a faculty advisor. ECE 400 may
not be substituted for ECE 457/458 - Design
Project I/II.

ECE 401 three credits
Undergraduate Research
Prerequisite: Senior standing
Investigations of a fundamental and/or
applied nature intended to develop research
techniques, initiative, and self-reliance. Also,
studies are conducted in areas not included
in the formal course offerings. Admission to
the course is based on a formal proposal
endorsed by an advising professor. On the
recommendation of the advising professor,
the course may be extended for another
three credits.

ECE 403 three credits
Special Topics in Electrical and
Computer Engineering
Topics of timely interest in electrical and
computer engineering. Course content may
change from year to year according to
instructor’s preferences.

ECE 411 three credits
Active Circuits

3 hours lecture
Prerequisite: ECE 312
Design course in the manipulation and
generation of signals using analog inte-
grated circuits, especially operational
amplifiers. Methods are developed to
understand and control the impact of
practical component limitations like input
and output impedance, frequency response,
offset voltages, bias currents and cost.
Stability considerations and compensation
techniques are studied, and students are
introduced to noise considerations in circuit
design. Students design, build, and test
many of the circuits discussed in the course
such as precision voltage and current
sources, V/I and I/V converters, and active
filters. Students work individually on small
designs but in teams on larger ones.

ECE 413 three credits
Introduction to VLSI Design
3 hours lecture
Prerequisites: ECE 311
Introduction to design of Very Large Scale
Integrated Circuits (VLSI), taught at the
transistor level. Computer tools are used to
create and simulate integrated circuit
layouts.  Levels of design automation
covered include Full Custom layout,
Schematic Driven layout, Standard Cells and
fully automated synthesis of HDL code.
Students are required to complete a project
that can be submitted for fabrication.

ECE 414 three credits
Introduction to Analog Integrated
Circuit Design
3 hours lecture
Prerequisite: ECE 413
Introduction to the design of CMOS analog
integrated circuits (ICs), with occasional
references to bipolar IC’s to make compari-
sons.  Students are required to complete the
design of a reasonably complex IC and make
a class presentation of its design methodol-
ogy and simulation results.

ECE 424 three credits
Introduction to Solid State Electronics
Prerequisite: PHY 114 or permission of
instructor
Solid state device behavior. Among the
topics covered are semiconductor funda-
mentals, p-n junction theory, and both the
bipolar and the field effect transistor.
Emphasis is placed on those transistor
parameters that need to be considered in
VLSI and microwave applications.

ECE 431 three credits
Antennas and Propagation
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3 hours lecture
Prerequisite: ECE 336
Solution of Maxwell’s equations for
radiation problems. Hertzian dipole as a
fundamental radiation element is described.
Radiation patterns, directivity, gain, antenna
impedance, radiation efficiency, and
antenna polarization are defined. The
course reviews wire dipole antennas, loop
antennas, antennas above ground plane,
and corner reflector antennas. Topics
include receiving antenna properties,
antenna arrays, and microstrip patch and
slot antennas. Rectangular horn antennas
and parabolic reflector antennas are
studied. Also discussed are ground-wave
propagation and ionospheric propagation.

ECE 432 three credits
Wireless Communications
3 hours lecture
Prerequisite: Permission of instructor
Introduction to the principles and practice
of wireless communications. The course
presents the concepts of frequency reuse
and cellular structure and covers propaga-
tion effects, multipath fading, digital and
analog modulation, diversity and equaliza-
tion, multiple access, and wireless networks.
The course also presents modern wireless
systems and standards. The focus of the
course is to understand wireless communi-
cations at a systems level and is designed as
a senior elective for ELE and CPE majors.
Basic understanding of electromagnetic
wave propagation and communication
theory is expected. The course includes a
project related to new technological
advances in wireless systems.

ECE 433 three credits
Advanced Electromagnetic Theory
3 hours lecture
Prerequisite: ECE 336 or permission of
instructor
Vector analysis in a generalized orthogonal
coordinate system. The course reviews basic
electromagnetic-field theorems. Two- and
three-dimensional boundary value problems
are addressed and solution methods
presented. Topics include wave propagation
in multi-layer media and wave polarization.
Waveguides with cylindrical conducting
boundaries, special waveguide types,
waveguide devices, cavity resonators,
radiation, and scattering are also studied.

ECE 435 three credits
Microwave and RF Engineering
3 hours lecture
Prerequisite: ECE 335
Review of transmission line theory. The

concept of impedance transformation is
presented. The characteristics of coaxial
lines, waveguides, and microstrip lines are
studied in detail. Propagation and imped-
ance properties of these lines are derived.
Smith charts are used for designing
matching and tuning circuits. The use of S-
parameters and the analysis of multi-port
networks are presented. Passive multi-port
devices such as microwave power couplers
and dividers are described. The fundamen-
tals of microwave and RF filters and
resonators are discussed, and their imple-
mentation using microstrip lines and
waveguides is also presented.

ECE 436 three credits
Wireless System Design
3 hours lecture
Prerequisite: ECE 335
Design of microwave and RF wireless
systems. Transmission line theory and
network analysis are reviewed and the
fundamentals of antenna theory are
presented. Basic antennas such as dipoles,
slots, and horns are covered. System noise
and its description are discussed. Opera-
tional concepts of microwave detectors and
mixers are presented. The design and
analysis of detector and mixer circuits are
covered. Operational concepts of microwave
and RF amplifiers, oscillators, and frequency
synthesizers are presented. the integration
of components in microwave and RF
receivers and their performance are covered.
Microwave systems such as radar, remote
sensors, and radiometers are also described.

ECE 441 three credits
Electromechanical Energy Conversion
3 hours lecture
Prerequisite: ECE 311
Transformers and rotating machines. Among
the AC devices studied are three-phase
transformers, induction motors, reluctance
motors, stepper motors, and synchronous
motors. DC motors and electric vehicle drive
circuits are included.

ECE 442 three credits
Power Electronics
3 hours lecture
Prerequisite: ECE 311
Electronic circuit design techniques using
power semiconductor devices for industrial
and residential applications. Typical
applications include switching DC power
supplies, power conditioners, DC-to-AC
inverters, DC-to-DC converters, motor
controllers, AC-to-AC converters, and utility-
intertie.

ECE 443 three credits
Power Systems I
3 hours lecture
Prerequisite: ECE 335
First course of a two-semester sequence
covering energy sources such as fossil-fuels,
nuclear, hydro, photovoltaic, wind, and bio-
mass; loads such as residential and
commercial end-users; and the transmission-
distribution networks that connect them.

ECE 444 three credits
Power Systems II
3 hours lecture
Prerequisite: ECE 443
Second course of a two-semester sequence
continuing with the modeling, analysis, and
design of power generating plants, loads,
and transmission-distribution networks.

ECE 454 three credits
Fault-Tolerant Computing
3 hours lecture
Prerequisites: ECE 260; MTH 212, 331 or
ECE 384; or permission of instructor
Techniques for designing and analyzing
dependable and fault-tolerant computer-
based systems. Topics addressed include:
fault, error, and failure cause-and-effect
relationships; fault avoidance techniques;
fault tolerance techniques, including
hardware redundancy, software redun-
dancy, information redundancy, and time
redundancy; fault coverage; time-to-failure
models and distributions; reliability modeling
and evaluation techniques, including fault
trees, cut-sets, reliability block diagrams,
binary decision diagrams, and Markov
models. In addition, availability modeling,
safety modeling, and trade-off analysis are
presented.

ECE 455 three credits
Computing Methods of Numerical
Analysis
3 hours lecture
Prerequisites: ECE 160 or CIS 115; MTH
212; and MTH 213 or MTH 211
Mathematical methods useful to the
computer engineer, including topics from
numerical analysis and linear algebra.
Students learn how and when to apply a
particular numerical analysis tool or method
and can analyze and interpret the results
provided by the method. Emphasis is placed
on selecting appropriate numerical tools for
a variety of basic problems, applying them,
and studying their reliability, efficiency, and
computer implementation. A large number
of problems are solved using the computer.

ECE 456 three credits
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Computer Architecture
3 hours lecture
Prerequisites: ECE 161 or CIS 215; and ECE
260; or permission of instructor
An examination of various components that
make up a computer system, including CPU,
memory, input/output, and buses, as well as
how they all work together to form a
functioning computer system. The major
advances in the computer organization and
architecture including von Neumann
architecture, interrupts, the family concept,
microprocessors, cache memory, virtual
memory, virtual I/O, pipelining, RISC,
superscalar processors, IA-64 (EPIC), micro-
programmed control unit as well as parallel
processing are also presented. This course
includes team projects.

ECE 457 two credits O
Design Project I
1 hour lecture, 3 hours laboratory
Prerequisite: Senior standing in electrical or
computer engineering
The goal of this course is to prepare the
student to undertake and successfully
complete the capstone design experience
embodied in the subsequent course ECE
458 Design Project II. The objectives of this
course include providing a firm basis in the
methodology of planning and executing an
engineering design project, exposing the
student to real case studies involving
engineering design, forming a design
project group and developing group skills in
executing design projects, preparing a
design project plan, and having the student
groups select a design project of appropriate
complexity and their faculty advisor in
preparation for the subsequent course ECE
458. Included in this course are two major
written reports and two major oral
presentations as well as minor reports and
presentations.

ECE 458 three credits O
Design Project II
1 hour lecture; 6 hours laboratory
Prerequisites: ECE 457
Continuation of ECE 457. Goals of this
course are for the student to conduct,
successfully complete, and professionally
present the results of his/her capstone
design project under the oversight of his/her
faculty advisor. The objectives of this course
include executing the design project plan
prepared in ECE 457, conducting group
activities associated with the execution of
the design project, participating in design
reviews, preparing the project report, and
presenting and demonstrating the results of
the project activities to a group of faculty,

students, and industry representatives.
Included in this course are three major
written reports and three major oral
presentations as well as minor reports and
presentations.

ECE 460 three credits
Computer Systems Performance
Evaluation
3 hours lecture
Prerequisites: ECE 263, ECE 367, ECE 350,
and MTH 331 (or ECE 384)
Probability and statistics with applications to
principles of queuing theory, computer
systems simulation, and empirical analysis
techniques as applied to computer systems
modeling. This course is oriented toward a
practical application of theory and concepts
to computer systems hardware and software
performance.

ECE 461 three credits
Microprocessors I
3 hours lecture
Prerequisites: ECE 263 and ECE 367
Design and construction of a microprocessor
based computer system.  Students will learn
how a computer operates at the chip level
and develop an understanding of the
interdependence of hardware and software.
Students will develop circuitry and software
to control CPU interaction with SRAM, ROM
and peripheral chips, as well as reset and
boot-up control and interrupt handling. At
the end of the course, students will have
produced a working computer.

ECE 462 three credits
Microprocessors II
3 hours lecture
Prerequisite: ECE 461
Design and construction of an advanced
microprocessor computer system.  This
course is a continuation of ECE 461 in which
students will modify the previous design to
accommodate multiple processors to
achieve parallel computation or use an
advanced microprocessor to achieve higher
performance.

ECE 463 three and one half credits
Software Engineering
3 hours lecture, 1.5 hours laboratory
Prerequisites: ECE 264 and ENL 266
The software development process: user
requirements, specifications, design, coding,
testing, maintenance, documentation and
management. This course is designed to
enable participants to acquire the ability to
(1) apply software engineering principles
and practices to the planning and develop-
ment of an actual software product, (2)

work as a member of a software project
team, (3) produce professional software
engineering documents, and (4) deliver oral
presentations associated with software
development.

ECE 465 three credits
Microprogrammed Design
3 hours lecture
Prerequisite: ECE 263
Microprocessor and microcontroller design
and operations using state machine and
microprogramming techniques. Students
will learn how to describe, design and test
architectures from assembly language
perspectives and learn how to develop
microprogrammed implementations of an
assembly level instruction set for a variety of
platforms.

ECE 466 three credits
Database Programming
2 hours lecture, 3 hours laboratory
Prerequisites: ECE 264, MTH 181 or MTH
350; and MTH 331 or ECE 384
Database management system specification,
design, implementation, operations and
evaluation introduced using a current
industrial grade database management
system (Oracle, IBM DB2, Microsoft SQL or
Informix UDS). SQL language concepts
including object-relational operations,
object-language relational schema modeling
using entity-relationship modeling concepts,
data definition language, data manipulation
language, data control language, persistent
stored modules, triggers and assertions
specification and use, applied within both
ad-hoc and embedded systems environ-
ments are investigated in a studio classroom
context. The laboratories include team
database application development projects
utilizing all major elements of contemporary
object-relational database languages aimed
at developing least cost solutions to
contemporary information management
problems.

ECE 467 three credits
Advanced Database Design
2 hours lecture, 3 hours laboratory
Prerequisite: ECE 466
Database management systems and
operations. Students learn how to describe
and design a database, how to describe and
specify embedded and ad-hoc database
applications, and how to develop least cost
solutions to information management
problems integrated through a series of
database design exercises implemented
within an industry grade database manage-
ment system. Topics include database
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management systems architecture and
operations, database applications specifica-
tion, database stored procedure design,
database embedded program design, and
database ad-hoc specification and design.

ECE 468 three credits
Advanced Computer Architecture
3 hours lecture
Prerequisite: ECE 456
Advanced computer design, emphasizing
fundamental limitations and tradeoffs in
designing high performance computer
systems.  Students develop an understand-
ing of the theoretical foundations in both
hardware and software by studying parallel
computer models; program partitioning,
granularity, and latency; processor
architectures and interconnects; and
memory hierarchy, interleaving and
bandwidth.  Specific architectures such as
shared memory multi-processors, message
passing multi-computers, and superscalar,
supervector, VLIW, and dataflow designs
will be explored.

ECE 469 three credits
Computer Networks
3 hours lecture
Prerequisites: ECE 201 and ECE 367
Introduction to current networking
methodologies. Backbone design, layered
architecture, protocols, local and wide area
networks, internetworking, broadband,
electrical interface, and data transmission.
Simulation projects are included.

ECE 470 three credits
Network Application Programming
3 hours lecture, 2 hours laboratory
Prerequisite: ECE 469
Methodologies of network application
programming, design and implementation.
Client-Server model, threads, and synchroni-
zation in a distributed computing environ-
ment, communication protocols (TCP/UDP
and TCP/IP), inter-process communication
using sockets, remote procedure calls (RPC),
and the transport interface (XTI) are
covered. This course includes the design,
implementation and testing of both
network application projects and an intranet
laboratory in which the students work in
teams.

ECE 471 three credits
Communication Theory
3 hours lecture
Prerequisite: ECE 384
Probability theory, signals and linear
networks, Fourier transforms, random
processes and noise are reviewed. Analog

communications including amplitude and
frequency modulation with and without
noise are studied. Digital communications
including baseband pulse modulation,
quantization, sampling theory, digital pulse
shaping, matched filter, Nyquist criterion
and error rates due to noise are covered.

ECE 472 three credits
Advanced Communications Systems
3 hours lecture
Prerequisite: ECE 471
Continuation of ECE 471. Signal-space
analysis is introduced. Passband digital
transmission, direct sequence and fre-
quency-hop spread-spectrum modulation
and multiuser radio are studied. Entropy is
discussed and channel capacity is derived. 
Block and convolutional error-control coding
is covered.

ECE 475 three credits
Digital Signal Processing
3 hours lecture
Prerequisite: ECE 322
Methods and techniques for digital signal
processing, covering the basic principles
governing the design and use of digital
systems as signal processing devices. Review
of discrete-time linear systems, Fourier
transforms and z-transforms. Topics include
allpass and minimum-phase systems, linear
phase systems and group delay, sampling,
decimation, interpolation, discrete-time filter
design and implementation, discrete Fourier
series, discrete Fourier transform, the fast
Fourier transform, and basic spectral
estimation. Applications to digital processing
of real data are included.

ECE 477 three credits
Digital Processing of Speech Signals
3 hours lecture
Prerequisites: ECE 384 and ECE 475; or
permission of instructor
Applications of digital signal processing to
speech signals. Course goals are to reinforce
concepts learned in prerequisite courses, to
introduce new tools needed to deal with
time-varying signals and to have students
apply what they have learned to their own
voices. A semester design project is a large
component of this course. Topics include a
review of digital signal processing and
random signal fundamentals, brief introduc-
tion to articulatory and acoustic phonetics,
time-domain methods for speech process-
ing, short-time Fourier analysis, homomor-
phic speech processing, linear predictive
coding of speech, and applications.

ECE 481 three credits

Control Theory I
3 hours lecture
Prerequisite: ECE 321
Classical control of single-input single-
output systems. Both time domain and
frequency domain analysis and design
techniques are presented. Subjects included
are signal flowgraphs, control devices,
electrical motors, root-locus, Bodé plots,
stability, Routh-Hurwitz criterion, Nyquist
stability, phase lead/lag controllers and PID
controllers.

ECE 482 three credits
Control Theory II
3 hours lecture
Prerequisite: ECE 481
Continuation of ECE 481. Control Theory II
introduces control of discrete systems,
modern control theory, and nonlinear
control. Concepts of discrete systems, state
variables, observability, controllability, phase
plane and describing functions method are
surveyed.

ECE 485 three credits
Advanced Engineering Mathematics
3 hours lecture
Prerequisites: MTH 213 (or MTH 211) and
MTH 212
Selective topics in advanced engineering
mathematics. The mathematical areas
considered are linear algebra, partial
differential equations, complex analysis, and
calculus of variations. Representative
examples of the topics covered are real and
complex matrices, eigenvalues and
eigenvectors, method of separating variables
for solving partial differential equations,
solution of partial differential equations by
Fourier series and integrals, integration of
complex functions, Taylor and Laurent
series, conformal mapping, unconstrained
and constrained optimization, and Lagrange
multipliers.

ECE 486 three credits
Database Systems I
3 hours lecture
Prerequisite: ECE 367
Introduction to database systems from an
architectural and functional perspective. The
course provides an overview of database
systems architecture, computer
representation of information, computer
data storage, properties of persistent data,
database structuring models (relational,
object, object-relational, and entity-
relationship), transaction processing models,
concurrency control techniques, database
transaction recovery, and security. These
concepts will then be explored by examining
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and comparing the architecture and
operations of database systems such as
conventional, real-time, temporal, fault-
tolerant, distributed, heterogeneous, secure
and others.

ECE 489 three credits
Network Security
3 hours lecture
Prerequisite: ECE 469 or permission of
instructor
Principles and practices of security in
computer networks. This course covers the
theoretical foundations of securing
computer networks including cryptography
and models. It steps through the practical
process of defending networking resources.
It also reveals various case studies, large and
small, to familiarize the techniques that
attackers use. An Internet Testbed is
facilitated for students to experiment
attacks and defenses.

ECE 491 three credits
Introduction to Ocean Engineering
2 hours lecture, 3 hours laboratory
Lab includes boat trips and LMSET Acousto/
Optic Tank Experiments
Prerequisite: Senior standing in College of
Engineering
Study of a range of ocean engineering
topics to provide a basis for the design of
systems, which must function in the ocean
environment. Topics include ocean waves,
water quality, ocean optics, vehicle
dynamics, underwater structures, and ocean
sensing systems. The course also includes
laboratory experiments aboard the UMass
Dartmouth research vessel Lucky Lady and
experiments in the acousto/optic tank at the
UMass Dartmouth Laboratory for Marine
Science and Technology.

ECE 493 three credits
Principles of Underwater Systems
3 hours lecture
Prerequisite: ECE 491
Principles that govern the design and
operation of underwater systems, for
engineering students. The student develops
a broad understanding of underwater
systems that will prepare him/her for more
advanced studies and/or engineering
projects in underwater systems. Topics
include generation of sonar signals and
sound propagation in the ocean. The course
also includes laboratory experiments aboard
the UMass Dartmouth research vessel Lucky
Lady and experiments in the acousto/optic
tank at the UMass Dartmouth Laboratory
for Marine Science and Technology.

ECE 495 variable credits

error estimation, filtering and prediction,
and noise analysis. The course prepares
students for a wide range of courses in
communications, signal processing,
acoustics, control, and other areas of
engineering in which random signals and
systems have an important role.

ECE 523 three credits
Digital Spectral Analysis
3 hours lecture
Prerequisites: ECE 521, ECE 574; or
permission of instructor
Spectral estimation techniques with
particular emphasis on performance/
resolution tradeoffs. The course enables
participants to understand spectral
estimation and acquire a working
knowledge of the spectral analysis
techniques available, with a critical
understanding of the advantages and
limitations of all spectral estimation
techniques studied. The student learns: (1)
the limitations of Fourier transform based
spectral estimators; (2) the benefits and
limitations of high resolution methods; (3)
how to choose accurate and appropriate
models; (4) the ”state-of-the-art” in modern
spectral estimation; (5) how the modern
spectral estimators perform in practice; (6)
when to select each spectral estimation
method.

ECE 524 three credits
Solid State Electronics
3 hours lecture
Prerequisite: Permission of instructor
Solid state device behavior. Among the
topics covered are semiconductor
fundamentals, p-n junction theory, and both
the bipolar and the field effect transistor.
Emphasis is placed on those transistor
parameters that need to be considered in
VLSI and microwave applications.

ECE 525 three credits
Digital Filters
3 hours lecture
Prerequisites: ECE 521, ECE 574; or
permission of instructor
Design, simulation, and implementation of
digital filters. After a review of classical FIR
and IIR design techniques and modern AR,
MA, and ARMA techniques, the course
immerses the student in problem solving
with digitized signals and DSP
microprocessors. These problems include
noise reduction, echo cancellation, signal
detection, etc. Computer simulation is an
integral part of the course, and students are
expected to have some familiarity with small
computer operating systems and assembly

Note: Some graduate courses may be open
to undergraduates. Please consult your
department chairperson. See the Graduate
Catalogue for graduate general and
program requirements.

Independent Study
Prerequisites: Upper-division standing;
permission of instructor, department
chairperson, and college dean
Study under the supervision of a faculty
member in an area not otherwise part of the
discipline’s course offerings. Requires the
submission and approval of a detailed
proposal that will become part of the
student’s file. Conditions and hours to be
arranged.

ECE 196, 296, 396, 496 three credits
Directed Study
Prerequisites: Permission of the instructor,
department chairperson, and college dean
Study under the supervision of a faculty
member in an area covered in a regular
course not currently being offered. Requires
the submission and approval of a detailed
proposal that will become part of the
student’s file. Conditions and hours to be
arranged.

Graduate Courses in Electrical and
Computer Engineering

ECE 511 three credits
Applications of Active Circuits
3 hours lecture
Prerequisite: Permission of instructor
Advanced analog design techniques with
emphasis on using operational amplifiers.
Topics include multi-pole transfer functions
and stability, noise calculations, interfacing
with digital circuits, and specialized analog
applications. Problems are solved using
numerical and circuit simulation software
packages.

ECE 521 three credits
Random Signals and Systems I
3 hours lecture
Prerequisites: Probability and random
variables; or permission of instructor
Random variables and probabilistic
description of signals and systems. The
course provides the analytical tools for
studying random phenomena in engineering
systems and provides graduate students with
an extensive treatment of probability theory,
Bayes theorem, random variables,
distribution and density functions,
conditional distributions, moments,
functions of random variables, characteristic
functions, stochastic processes, Gaussian
processes, stationary processes, correlation
functions, power spectral density, response
of systems to random inputs, mean square
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3 hours lecture
Prerequisite: ECE 336 or permission of
instructor
Antenna fundamentals, antenna arrays, and
basic types of antennas for wireless
communication. Mathematical solution of
Maxwell’s equations for radiation problems
is introduced. Basic antenna parameters are
defined and discussed. Electrically small
antennas are analyzed. Theory of receiving
antennas is presented. Topics in antenna
arrays include the array factor, pattern
multiplication, multidimensional arrays, and
phased arrays. Several types of antennas are
studied, including wire and microstrip
antennas.

ECE 538 three credits
Advanced Antenna Engineering
3 hours lecture
Prerequisite: ECE 537 or permission of
instructor
Advanced antenna engineering concepts,
with in-depth studies of analysis and
synthesis techniques, broadband and
aperture antennas, and antenna measure-
ments. The synthesis of arrays and design of
broadband antennas are presented. Topics
in aperture antennas include Huygens’
equivalence principle, horn antennas, slot
antennas, and large reflector antennas. The
use of antennas as devices in wireless and
radar systems is covered, along with
antenna measurements. Integral equations
for antenna current distributions are
studied.

ECE 539 three credits
Electromagnetics of Signal Integrity
3 hours lecture
Prerequisite: ECE 336 or permission of
instructor
Electromagnetic fundamentals of signal
integrity in high-speed, high-density
interconnects. Theory of multi-conductor
transmission lines (MTLs) is presented. Per-
unit-length capacitance, inductance,
conductance, and resistance matrices of
MTLs embedded in a multi-layer substrate
are introduced and evaluated numerically
using the method of moments. Time-
domain response of MTLs terminated in
arbitrary networks is studied. Circuit-analysis
models for MTLs in the Laplace-transform
domain are introduced. The effects of signal
delay, distortion, cross-talk, ringing, multiple
reflections, and losses are discussed.

ECE 540 three credits
Electromagnetics
3 hours lecture
Prerequisite: ECE 336 or permission of

(SAR), inverse synthetic aperture radar
(ISAR), polarimetric radar and interferometric
radar. Applications include target detection,
radar remote sensing, satellite oceanogra-
phy, and terrain mapping.

ECE 533 three credits
VLSI Design
3 hours lecture
Prerequisite: ECE 311; or permission of
instructor
Design of Very Large Scale Integrated
Circuits (VLSI), taught at the transistor level.
Computer tools are used to create and
simulate integrated circuit layouts.  Levels of
design automation covered include Full
Custom layout, Schematic Driven layout,
Standard Cells and fully automated synthesis
of HDL code.  Required readings from the
current literature lead to a formal written
report on recent developments in VLSI.
Students are required to complete and
present at least one project. Some designs
may be fabricated.

ECE 535 three credits
Analog Integrated Circuit Design
3 hours lecture
Prerequisite: ECE 413 or ECE 533 or
permission of instructor
Introduction to the design of CMOS analog
integrated circuits (IC’s), with occasional
references to bipolar  IC’s to make compari-
sons.  Required readings from the current
literature lead to a formal written report on
recent developments in analog IC’s.
Students are required to complete the
design of a complex IC and make a class
presentation of its design methodology and
simulation results.

ECE 536 three credits
Applied Computational Electromagnetics
3 hours lecture
Prerequisite: ECE 336 or permission of
instructor
Numerical techniques for practical applica-
tions in electromagnetic scattering,
propagation, and radiation. The course
reviews fundamentals of electromagnetic
field and wave theory and covers all basic
classes of computational techniques used in
modern applied electromagnetics.  Numeri-
cal techniques include the method of
moments, finite difference method, finite
element method, and physical optics.
Applications cover static and quasi-static
problems, transmission lines, scattering, and
antennas.

 ECE 537 three credits
Antenna Theory

language programming concepts.

ECE 527 three credits
Active Remote Sensing of the
Environment
3 hours lecture
Prerequisites: ECE 336, ECE 384; or
permission of instructor
Principles and applications of active remote
sensing techniques. Course focuses on
microwave and millimeter wave radar
techniques. Topics include radar equation,
detection theory, scattering from targets
and natural surfaces, and imaging systems.
The following sensors are covered: synthetic
aperture radar (SAR), radar scatterometers,
altimeters, polarimetric radars and
interferometric radars. Applications include
ocean wave and wind measurements, soil
moisture measurements, biomass
measurements, measurement of land
topography, and precipitation studies.
Course also includes laboratory computer
exercises for analyzing and processing real
sensor data.

ECE 528 three credits
Passive Remote Sensing of the
Environment
3 hours lecture
Prerequisites: ECE 336, ECE 384; or
permission of instructor
Principles and applications of passive remote
sensing techniques. Course addresses the
use of sensors such as thematic mappers,
optical multispectral scanners, infrared
radiometers and multispectral microwave
radiometers. The following sensors are
covered: Thematic Mapper, SPOT, AVHRR,
SSM/I and WINDRAD. Applications include
ocean color and productivity measurements,
ocean temperature measurements, salinity
measurements, ocean wind measurements,
marine pollution monitoring, and
atmospheric measurements. Course also
includes laboratory computer exercises for
analyzing and processing real sensor data.

ECE 532 three credits
Radar Engineering
3 hours lecture
Prerequisite: ECE 435, ECE 436, or
permission of instructor
Fundamentals of microwave radar engineer-
ing and radar system analysis. The course
covers the radar equation, radar detection
theory, noise analysis, radar cross-section,
continuous wave and pulsed systems,
moving target indicators, pulse compression,
radar transmitters and receivers. Also
covered are radar systems such as pulsed
Doppler radar, synthetic aperture radar
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topics.

ECE 549 three credits
Network Security
3 hours lecture, 1 hour laboratory
Prerequisite: ECE 469 or permission of
instructor
Principles and practices of security in
computer networks. This course covers the
theoretical foundations of securing
computer networks including cryptography
and models. It steps through the practical
process of defending networking resources.
It also reveals various case studies, large and
small, to familiarize the students with the
techniques that attackers use. An Internet
Testbed is facilitated for students to
experiment attacks and defenses.

ECE 557 three credits
Fundamentals of Acoustics
3 hours lecture supplemented by classroom
demonstrations
Prerequisite: Graduate standing; or
permission of instructor
Fundamentals of acoustics including
vibration and wave propagation in solid and
fluid media. Topics include: vibration and
wave propagation in one-dimensional, two-
dimensional, and three-dimensional media
including strings, bars, membranes, plates
and fluids; mechanical and electrical
equivalent circuit models, separation of
variables and normal modes; the
development of the homogeneous and
inhomogeneous linearized wave equation
and solutions; propagation of plane waves
and spherical waves in gasses and fluids,
derivation of speed of sound for arbitrary
fluids, complex sound speed and wave
numbers; acoustic impedance, acoustic
velocity, acoustic displacement and energy
relations; reflection, transmission, refraction,
and attenuation phenomena in fluids.

ECE 560 three credits
Computer Systems Performance
Evaluation
3 hours lecture
Prerequisites: ECE 460; graduate standing
Development of a broad working
knowledge of probability, queuing theory,
petri-nets, simulation and empirical
modeling as applied to computer systems
hardware and software performance
modeling and assessment. The course is
oriented toward a practical application of
theory and concepts with an emphasis
placed on the use of computer tools to
model performance and to perform trade-
off analysis.

ECE 561 three credits
Computer Systems
3 hours lecture
Prerequisites: ECE 161 and ECE 260; or
permission of instructor
An examination of various components that
make up a computer system, including CPU,
memory, input/output, and buses, as well as
how they all work together to form a
functioning computer system. The major
advances in the computer organization and
architecture including von Neumann
architecture, interrupts, the family concept,
microprocessors, cache memory, virtual
memory, virtual I/O, pipelining, RISC,
superscalar processors, IA-64 (EPIC), micro-
programmed control unit as well as parallel
processing are also presented. State-of-the-
art research projects are assigned to prepare
students to perform research in the field of
computer organization and architecture.

ECE 562 three credits
Advanced Computer Architecture
3 hours lecture
Prerequisite: ECE 561 or permission of
instructor
Advanced computer design, emphasizing
fundamental limitations and tradeoffs in
designing high performance computer
systems. Students develop an understanding
of the theoretical foundations in both
hardware and software by studying parallel
computer models; program partitioning,
granularity, and latency; processor
architectures and interconnects; and
memory hierarchy, interleaving and
bandwidth. Specific architectures such as
shared memory multi-processors, message
passing multi-computers, and superscalar,
supervector, VLIW and dataflow designs will
be explored.

ECE 565 three credits
Computer Operating Systems
3 hours lecture
Prerequisites: ECE 161 or CIS 215; ECE 257;
and ECE 260
Operating system design and implementa-
tion using the specifics of current operating
systems. Topics covered include: file,
process, memory and Input/Output
management; multitasking, synchronization,
and deadlocks; scheduling and inter-process
communication. Projects include system’s
programming assignments to investigate the
kernel interface, files, processes, and inter-
process communication for a current
operating system.

ECE 566 three credits
Microprocessors I

instructor
Advanced electromagnetics concepts with
in-depth studies of electromagnetic waves,
radiation, and scattering. Time-varying
electromagnetic fields, electrical properties
of matter and electromagnetic theorems are
presented. Wave equations are discussed,
along with wave propagation, polarization,
reflection, and transmission. Multiconductor
transmission lines, waveguides, cavity
resonators, and radiation and antenna
principles are studied. Geometrical optics,
diffraction theory, and physical optics are
introduced. Topics in scattering include
scattering by planar surfaces, cylinders,
wedges, and spheres.

ECE 541 three credits
Database Systems I
3 hours lecture
Prerequisites: Graduate standing and at least
a C grade in programming
Introduction to database systems from an
architectural and functional perspective. The
course provides an overview of database
systems architecture, computer representa-
tion of information, computer data storage,
properties of persistent data, database
structuring models (relational, network,
object, object-relational and entity-
relationship), transaction processing models,
concurrency control techniques, database
and transaction recovery, and security.
These concepts will then be explored by
examining and comparing the architecture
and operations of database systems such as
conventional, real-time, temporal, fault
tolerant, distributed, heterogeneous, secure
and others.

ECE 544 three credits
Fault-Tolerant Computing and Reliability
Engineering
3 hours lecture
Prerequisites: ECE 260; MTH 212; MTH 331
or ECE 384; or permission of instructor
Techniques for designing and analyzing
dependable and fault-tolerant computer-
based systems. Topics addressed include
fault, error, and failure cause-and-effect
relationships; fault avoidance techniques;
fault tolerance techniques, including
hardware, software, information, and time
redundancy; fault coverage; time-to-failure
models and distributions; reliability modeling
and evaluation techniques, including fault
trees, cut-sets, reliability block diagrams,
binary decision diagrams, and Markov
models. In addition, availability modeling,
safety modeling, and trade-off analysis are
presented. The course will also include a
research paper and investigation of current
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Discrete-Time Signal Processing
3 hours lecture
Prerequisites: ECE 384, 475; or permission of
instructor
Representation, analysis and design of
discrete signals and systems. Topics include a
review of the z-transform and the discrete-
time Fourier transform, the fast Fourier
transform, digital filter structures, digital
filter design techniques, quantization issues
and effects of finite word-length arithmetic,
sampling and oversampling, decimation and
interpolation, linear prediction, the Hilbert
transform, and the complex cepstrum.
Students gain experience in analyzing and
designing digital signal processing systems
through computer projects.

ECE 575 three credits
Sonar Signal Processing
3 hours lecture
Prerequisites: ECE 521, 597; or permission of
instructor
Classical theories in detecting and
processing both active and passive signals in
noise with special emphasis on the
underwater environment and associated
techniques in sound navigation ranging
(SONAR). Both spatial and temporal
processing methods are studied including
beamforming, matched filtering, effects of
noise and interference, application and
utility of frequency agile signals, narrowband
and broadband passive techniques, and
adaptive algorithms to address the time/
space varying interference sources.
Applications in underwater detection,
classification, localization, and
communication are also discussed.

ECE 577 three credits
Artificial Intelligence
3 hours lecture
Prerequisites: Probability and random
variables; or permission of instructor
An introduction to artificial intelligence and
expert systems. Topics covered include state-
space representations and search methods;
problem-reduction representation and
search methods; Bayes networks; theorem
proving using predicate calculus; natural
languages; expert system design using Lisp
or Prolog; and an introduction to neural
networks and pattern recognition.

ECE 580 three credits
Time Series Analysis
3 hours lecture
Prerequisite: ECE 384 or permission of
instructor
Fundamentals of time series analysis. Topics
include: moving average and autoregressive

models; estimation of the mean and
autocorrelation; statistical forecasting;
spectral analysis and estimation; bivariate
processes; linear system identification; and
nonstationary time series. Application to
electrical engineering problems is
emphasized.

ECE 581 three credits
Mathematics of Systems Analysis
3 hours lecture
Prerequisite: Graduate standing
Elementary exposition of linear algebra and
time domain methods and their utility in the
analysis and design of linear systems. Linear
space, state variables, controllability,
observability, assignability, linear state
variable feedback design, time variant
systems and adjoint model are included.

ECE 582 three credits
Optimal Control Theory
3 hours lecture
Prerequisite: ECE 581
The calculus of variation and classical
optimal control techniques based on it.
Modern control theory is presented inclu-
ding Pontryagin’s principle of maximum and
Bellman’s dynamic programming. Relation
to Hamiltonian mechanics is discussed.

ECE 583 three credits
Nonlinear Systems Theory
3 hours lecture
Prerequisite: ECE 581
Analysis and design techniques for nonlinear
systems. Topics covered include singular
points, contraction mapping, existence and
uniqueness of solutions, comparison
principle, Lyapunov stability, stability of
perturbed systems, slowly varying systems,
input-output stability, circle criterion, Popov
criterion, small-gain theorem, describing
function method, feedback control design
via linearization, exact feedback
linearization, and other selected topics from
nonlinear control theory.

ECE 584 three credits
Estimation Theory
3 hours lecture
Prerequisites: ECE 521, 581
Basic concepts and principles of estimation
theory. Topics include least squares
estimation, recursive least squares
estimation, best linear unbiased estimator,
Bayes estimation, maximum likelihood
estimation, maximum a posteriori
estimation, conditional mean, Gauss-Markov
random process, Kalman filtering,
prediction, smoothing, and nonlinear
estimation. Estimator bounds and properties

3 hours lecture
Prerequisites: Graduate standing in the
College of Engineering
Design and construction of a microproces-
sor based computer system.  Students will
learn how a computer operates at the chip
level and develop an understanding of the
interdependence of hardware and software.
Students will develop circuitry and software
to control CPU interaction with SRAM, ROM
and peripheral chips, as well as reset and
boot-up control and interrupt handling.  At
the end of the course, students will have
produced a working computer.

ECE 567 three credits
Microprocessors II
3 hours lecture
Prerequisite: ECE 566
Design and construction of microprocessor
computer systems.  This course is a
continuation of ECE 566 in which students
will either modify the previous design to
accommodate multiple processors to
achieve parallel computation or explore
other modern aspects of microprocessor
systems.

ECE 569 three credits
Advanced Computer Networks
3 hours lecture
Prerequisite: ECE 469 or permission of
instructor
Advanced topics on the protocols,
algorithms, and tools supporting the
development and delivery of quality assured
services over networks. The course covers
capabilities provided by emerging ultra-fast
network technologies, routers and routing
functions. Emphasis on today’s de-facto
Internet standards of TCP/IP protocol suite,
recent developments and research issues for
next generation internetworking driven by
multimedia real-time distributed
applications requiring quality of service
guarantees.

ECE 571 three credits
Digital Communications
3 hours lecture
Prerequisite: ECE 471 or permission of
instructor
Fundamentals of digital communications.
Topics covered include information theory,
vector signal space, detection of digital
signals in noise, sampling process,
waveform coding techniques, digital
modulation and demodulation techniques,
error control coding, spread spectrum
modulation, and wireless communications.

ECE 574 three credits
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ECE 596 three credits
Directed Study
Prerequisite: Permission of the instructor,
the ECE Graduate Program Director, and the
department chairperson.
Allows completion of a numbered course
formally in the graduate program listing but
not being offered as a scheduled class.

ECE 597 three credits
Underwater Acoustics I
3 hours lecture
Prerequisite: ECE 557 or permission of
instructor
Underwater aspects of sound including a
review of the wave equation and its
solutions. Topics include: production,
propagation and reception of sound
underwater, radiation impedance, normal
modes in rectangular and cylindrical cavities,
acoustic waveguides, group speed and
phase speed, introduction to transducers
and arrays, beam patterns and aperture
functions – Fourier transform pairs, beam
steering, The wave equation and its
application to boundary value problems are
reviewed. The Eikonal equation, velocity
profiles in the ocean, ray tracing techniques
and propagation models of sound in the sea
are introduced.  Transmission loss, noise,
directivity and the passive and active sonar
equations are also developed.

ECE 598 three credits
Underwater Acoustics II
3 hours lecture
Prerequisite: ECE 597 or permission of
instructor
A continuation of ECE 597. This course
covers advanced aspects of underwater
sound propagation including ray, normal
mode, parabolic and WKB approximations,
shallow water treatments, surface and
bottom reflection, scattering theory,
reverberation, and ambient and self noise
studies.

ECE 599 No credit
Graduate Seminar
Prerequisite: ECE graduate students
Includes instruction in library services,
introduction of department faculty research
and laboratories, thesis/dissertation
requirements, professional ethics and
standards, and seminar presentations by
speakers from industry and academia in
addition to UMass Dartmouth faculty.
Students will be required to attend several
department seminars and participate in
technical discussions and write a report by
the end of the semester.

ECE 600 up to six credits
Master’s Graduate Project/Thesis
Prerequisite: Submission of a formal
proposal endorsed by the student’s
Graduate Committee
Investigations of a fundamental and/or
applied nature, intended to develop design
techniques, research techniques, initiative,
and self-reliance. For the project option,
after three credits, a written project report
has to be completed and approved by the
student’s graduate committee. For the thesis
option, after six credits, a written thesis
must be completed in accordance with the
rules of the Graduate School and the
College of Engineering. Admission to the
course is based on a formal project/thesis
proposal endorsed by the student’s
graduate committee and submitted to the
ECE Graduate Program Director.

ECE 603 three credits
Pre-Dissertation Research
Research for and preparation of doctoral
dissertation proposal. The dissertation
proposal must provide a thorough survey of
the research activities in the research topic
area and it must present original and
innovative research ideas and preliminary
results as well as a defined research scope
and directions. PhD students must have
passed this course before registering for
doctoral dissertation research credits.
Graded P/F.

ECE 604 no credits
Doctoral Continuous Enrollment
Prerequisite: ECE PhD students with
approval of faculty advisor
PhD students who have completed course
credit requirement but not yet passed
qualifying exam may take the course with
faculty advisor.

ECE 609 three credits
Distributed Computing Architecture
3 hours lecture
Prerequisites: ECE 561, 565
Corequisite: ECE 562
An in depth exploration of the architecture
and systems of state-of-the-art distributed
computers. Students will develop an
understanding of the requirements and
design issues associated with high
performance computing using networks of
commodity computers, including the
underlying networking technologies and
issues and techniques associated with
process scheduling and load balancing.
Representative systems will be examined.

are discussed.

ECE 587 three credits
Fuzzy Sets and Applications
3 hours lecture
Prerequisites: Probability and random
variables; or permission of instructor
Concepts of fuzzy sets, understanding their
impact on mathematics, and development
of the principles of design. Crisp sets, their
operations, and classical two value logic are
reviewed and extended to fuzzy sets and
fuzzy logic. Relations, orderings,
compatibility maps, and morphisms are
extended to their fuzzy counterparts. Fuzzy
numbers, fuzzy arithmetic and equations are
presented. Approximate reasoning, evidence
theory, possibility theory and probability are
covered. Measures of uncertainty,
vagueness, and information are developed.
Application to fuzzy control is presented
while applications to other disciplines are
studied via individualized student projects.

ECE 591 three credits
Topics in Electrical and Computer
Engineering
3 hours lecture
Prerequisite: Permission of instructor
Topics of timely interest in Electrical and
Computer Engineering. Course content may
change from year to year according to
instructor’s preferences.

ECE 592 three credits
Principles of Project Engineering
3 hours lecture
Prerequisite: Permission of instructor
An introduction to design, scheduling,
managing, implementation, and documen-
tation of engineering and applied science
projects. The course emphasizes the
methodologies that lead to successful
execution of projects and the phases and
steps of the design process. The course
requires the students to practice writing
parts of a professional technical document
or journal submission. Students work on real
engineering tasks and assignments of
contemporary importance; these may be
work or school related.

ECE 595 three credits
Independent Study
Prerequisites: Submission of a formal
proposal that includes grading procedure;
approval by the instructor, student’s advisor,
ECE Graduate Program Director, and
department chairperson before the course
begins.
Allows study into areas not included in the
formal course listings.
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interest of course faculty and students.

ECE 640 three credits
Wavelets
3 hours lecture
Prerequisites: ECE 574 and graduate
standing; or permission of instructor
Basic theory and applications of wavelets
and filter banks. Wavelet theory provides
very general techniques that can be applied
to many tasks in signal processing, e.g.,
multi-resolution analysis in computer vision,
subband coding in speech and image
compression, and wavelet series expansions
in applied mathematics. The course is
designed to enable participants to
understand wavelet theory and to acquire a
working knowledge of the techniques
available in this signal processing area. In
particular, a paramount goal is to enable
each participant to develop a critical
understanding of the advantages and
limitations of wavelet analysis.

ECE 642 three credits
Advanced Topics in Signal Processing
3 hours lecture
Prerequisites: ECE 521, 574
Advanced signal processing topics. Content
may vary according to instructor’s
preferences but typically includes selections
from: two-dimensional signal processing,
higher-order spectral analysis, chaotic signal
processing, array signal processing, multirate
signal processing, optimal filtering and linear
prediction, time-frequency and time-scale
signal analysis, smart antennas, and inverse
problems (signal reconstruction).
Applications are discussed in radar, sonar,
acoustics, speech, communications, and
image processing.

ECE 644 three credits
Adaptive Filtering
3 hours lecture
Prerequisites: ECE 521 and ECE 574
Basic theory of adaptive filter design and
implementation including applications.
Topics include optimal filters, adaptive linear
combiners, performance measures, adaptive
FIR filters, adaptive IIR filters, and nonlinear
adaptive filters. Applications in adaptive
signal processing include adaptive modeling
and system identification, adaptive
deconvolution and equalization, and
adaptive interference canceling.

ECE 646 three credits
Digital Speech Processing
3 hours lecture
Prerequisites: ECE 521, ECE 574, and
graduate standing

Signal processing and statistical techniques
used in processing speech signals providing
an understanding of how these techniques
are used in the coding, synthesis and
recognition of speech. Topics typically
include the human vocal and auditory
systems, characteristics of speech signals,
lossless tube model of speech production,
time and frequency domain representations
of speech, time-frequency speech analysis
methods, homomorphic speech processing,
speech coding, speech synthesis, speech
recognition, pitch detection and processing,
and acoustic preprocessing for speech
recognition.

ECE 669 three credits
Computer Network Management
3 hours lecture
Prerequisite: ECE 569 or permission of
instructor
Advanced topics in computer networks.
Topics include: network management
systems and architectures; network
management protocols and standards;
management of information bases.
Examples are drawn primarily from the
Internet (e.g., SNMP).

ECE 671 three credits
Information Theory
Prerequisite: ECE 521, 571
Fundamental aspects of information theory.
Topics include discrete and differential
entropy, discrete source and channel model,
information rate, mutual information and
channel capacity, coding theorems for
sources and channels, the data processing
theorem, encoding and decoding of data for
transmission over noisy channels, rate
distortion theory, maximum entropy
distributions, and entropy estimation
techniques for unknown sources. Several
applications of information theory are
included.

ECE 672 three credits
Signal Detection Theory
3 hours lecture
Prerequisites: ECE 521, 571
Fundamentals of detection theory. Topics
include Bayes and Neyman-Pearson tests,
composite hypothesis testing,
nonparametric test, detection of known
signals in Gaussian noise, detection of
signals with random parameters in noise,
multiple pulse detection of signals,
generalized likelihood ratio test, Bayes and
maximum likelihood estimators, comparison
of communication systems, space-time
processing, application to radar and sonar.

ECE 610 three credits
Distributed Computing Programming
3 hours lecture
Prerequisites: ECE 561, 565
Corequisite: ECE 562
An in depth exploration of the issues and
methodology in programming distributed
computers. Students will develop an
understanding of the programming
languages and supporting programming
environments associated with high
performance computing on networks of
commodity computers. Representative
algorithms and applications will be
examined.

ECE 611 three credits
Current Topics in Distributed Computing
3 hours lecture
Prerequisites: ECE 561, 565
Corequisite: ECE 562
A survey of issues and methodology in
programming distributed computers.
Students will develop an understanding of
the hardware and software used in high
performance computing based upon
networks of commodity computers.
Representative systems, algorithms, and
applications will be examined.

ECE 631 three credits
Database Systems II
3 hours lecture
Prerequisite: ECE 541
An in depth view of database management
systems architecture and operations. The
focus is on architectural and operational
aspects of transactions and transaction
processing. Topics include properties of
data in a database, database management
systems architecture, transaction properties,
transaction processing, transaction and
database recovery, concurrency control,
locking protocols, storage management,
and the application of concepts within
various database systems. The course
includes a design project derived from
topics covered.

ECE 632 three credits
Advances in Database Systems
3 hours lecture
Prerequisite: ECE 541
An in depth exploration of the theory,
architecture, implementation and design of
state-of-the-art specialized data base
systems. Students will develop an
understanding of the requirements and
design issues associated with emerging
technologies applied to specialized database
systems. Database systems to be studied will
be selected based on present research
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ECE 678 three credits
Digital Image Processing
3 hours lecture
Prerequisites: ECE 521, 574
Fundamentals of digital image processing.
Topics include human vision models, 2-D
sampling and quantization, image
transforms, image enhancements, color
image processing, image restoration, image
and video compression, image segmentation
by thresholding and region analysis, texture
analysis, boundary descriptions,
morphological methods, image processing
system architecture.

ECE 679 three credits
Geophysical, Radar, and Speech Signal
Processing
3 hours lecture
Prerequisites: ECE 521, 574
Common mathematical frameworks in the
processing of geophysical, radar, and speech
signals are introduced, followed by a study
of individual source mechanisms and
transmission media. Specific digital filtering,
deconvolution, spectral analysis and
interference or clutter rejection techniques
are discussed. Case studies for effective
processing of seismic, radar, and speech
signals are also included.

ECE 680 three credits
Computer and Robot Vision
3 hours lecture
Prerequisites: ECE 678 or permission of
instructor
Conditioning and labeling, the facet model,
texture models, image segmentation and arc
extraction, 3-D shape representation and
shape recovery, surface reflection
mechanism, shape from shading, range
image analysis, stereo vision, 2-D and 3-D
motion analysis, non-rigid body motion
analysis, relational matching, 3-D object
recognition, fundamentals of robot vision,
architecture of computer vision systems.

ECE 697 three credits
Nonlinear Acoustical Theory
3 hours lecture
Prerequisite: ECE 597
Nonlinear acoustic fields and parametric
sources. Topics include nonlinear acoustics
of fluids, turbulence, underwater explosions
as sources of sound, parametric acoustic
arrays, finite-amplitude effects, acoustic
cavitation, and streaming.

ECE 699 three credits
Acoustic Transduction and
Electroacoustic Transducers
3 hours lecture

Prerequisite: ECE 557, 597
An advanced course covering fundamental
principles, design, and operation of
transducers for the reception and
generation of underwater sound using
energy analysis methods. Topics include:
theory of simple radiators and receivers,
electromechanical circuit analogies,
impedance functions and equivalent circuits;
piezoelectricity; reciprocity; acoustic
properties of transducer materials; acoustic
motion sensors; pressure gradient sensor
designs, and diffractions constants.

ECE 700 one credit
Advanced Graduate Seminar
Prerequisite: Graduate standing
Seminar discussions and presentations based
on research or detailed literature surveys.

ECE 701 up to nine credits
Doctoral Dissertation Research
Prerequisites: Successful completion of PhD
comprehensive examination and approval of
doctoral dissertation proposal by the
student’s graduate committee
Investigations of a fundamental and/or
applied nature representing an original
contribution to the scholarly research
literature of the field. PhD dissertations are
often published in refereed journals or
presented at major conferences. A written
dissertation must be completed in
accordance with the rules of the Graduate
School and the College of Engineering.
Admission to the course is based on
successful completion of the PhD
comprehensive examination and submission
of a formal proposal endorsed by the
student’s graduate committee and
submitted to the ECE Graduate Program
Director.

ECE 673 three credits
Pattern Recognition
3 hours lecture
Prerequisite: ECE 521
An introduction to the theory and
applications of pattern recognition. Topics
include descriptions of patterns, problem
formulation, linear and nonlinear
classification theories, representation of
patterns, feature selection, supervised and
unsupervised training, nonparametric
methods in pattern recognition, cluster and
mode-seeking techniques, recursive
algorithms using stochastic approximation,
sequential pattern recognition, design of
computer recognition experiments, linguistic
approach to pattern recognition.

ECE 674 three credits
Time-Frequency Signal Processing
3 hours lecture
Prerequisites: ECE 574 and graduate
standing; or permission of instructor
Time-varying signal processing methods. The
course covers many of the prevalent
techniques that have been developed over
the years for time-frequency signal analysis
and addresses the characteristics and
properties of time-frequency representations
in Cohen’s fixed kernel class, e.g., the
spectrogram and the Wigner distribution.
The course covers many time-frequency
representations and addresses their
performance tradeoffs in applications.

ECE 675 three credits
Sonar Systems Engineering
3 hours lecture
Prerequisites: ECE 521, 597; or permission
of instructor
Principles and design of sonar systems.
Topics include: complex array and element
apertures (weighting) functions, and beam
shaping; linear, planar, and volumetric
arrays; directivity and beam-forming;
operating and installation of sonar systems;
improving signal-to-noise ratios; wave vector
spectrum filtering.

ECE 677 three credits
Neural Networks
Prerequisites: ECE 521
Theory of neural networks. Topics include
learning models, single and multilayer
perceptrons, LMS algorithm, back
propagation algorithms, radial basis function
networks, Hopfield networks and Boltzman
machine, self-organizing systems including
Hebbian learning, Kohonen feature map
algorithm, temporal processing neural
networks, biological neural networks, and
VLSI implementation.
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Mechanical Engineering

Faculty and Fields of Interest

Farhad Azadivar modeling and optimiza-
tion of manufacturing systems, computer
simulation, management of technological
innovation

Sankha Bhowmick heat and mass transfer,
bioengineering, MEMS

Sherif D El Wakil computer-aided
manufacturing, design for manufacturing,
materials science

Alex J Fowler fluid flow in porous media,
heat transfer, thermodynamics,
bioengineering

Peter D Friedman experimental fluid
mechanics and heat transfer, thermodynam-
ics, nuclear power plant operation

John W Hansberry solid mechanics,
control theory, machine design, vibration,
safety engineering

Ibrahim Kattan manufacturing engineering
systems, production planning and control,
engineering optimization

Raymond N Laoulache thermodynamics,
multiphase flow, control systems, fluid
mechanics, laser doppler anemometry,
parallel computing

Tesfay Meressi (chairperson) robotics,
control theory, machine design

John M Rice solid mechanics,
computer-aided engineering, finite element
analysis, composite materials, vibration

T K Roy machine design, solid mechanics,
shell dynamics, robotics

K Srinagesh manufacturing processes,
physical metallurgy, foundry engineering

Mechanical engineers are involved in a
spectrum of technical activities from the
design and manufacture of various products
to fundamental research.

Mechanical engineers are concerned with
the production, transmission, and use of
power. They design and develop systems
which produce power, such as steam and
gas turbines, internal combustion engines,
nuclear reactors, jet engines, and rocket
motors. They also design, develop, and
manufacture devices which consume power
in order to accomplish some useful result,
such as refrigeration and air conditioning
equipment, machine tools, rolling mills, and
elevators, to name a few.

The environmental impact of these systems
forms an integral part of their analysis and
design. Mechanical engineers must cope
with stringent standards of air and water
quality, noise abatement, and thermal
pollution.

Graduates find employment in a number of
areas, including private industry, govern-
ment, consulting firms and education. They
may be involved in one or more of the
following: research, design, development,
manufacturing, administration, manage-
ment, sales or production supervision.
Others continue studies in graduate school.

The Mechanical Engineering program is
accredited by the Engineering Accreditation
Commission of the Accreditation Board for
Engineering and Technology, 111 Market
Place, Suite 1050, Baltimore, MD 21202-
4012.

A student chapter of the American Society
of Mechanical Engineers permits the
student to initiate professional contacts
through a program of technical and social
events which introduces the student to
practicing engineers from industry and
students from other engineering schools.

Mission Statement

The Mechanical Engineering Department at
UMass Dartmouth offers two degrees, a
Bachelor of Science in Mechanical
Engineering and a Master of Science in
Mechanical Engineering. The program
provides service to meet the needs of
students, industry, government, and society.
The program offers excellence, access, and
value through a strong commitment to
teaching, scholarship, outreach, and
professionalism.

Program Educational Objectives

• To educate students in the principles that
underlie technological applications related
to mechanical design, manufacturing, and
energy systems.

• To provide a flexible curriculum, having
several areas of concentration, to meet
the needs of a diverse student body.

• To prepare students to be aware of the
societal, economic, ethical, and political
context in which engineering is done.

Program Outcomes

UMass Dartmouth Mechanical Engineering
graduates will have:

• an ability to apply knowledge of
mathematics, science, and engineering;

• an ability to design and conduct
experiments, as well as to analyze and
interpret data;

• an ability to design a system, component,
or process to meet desired needs
including experience in designing and
building a project and ability in the area
of manufacturing ;

• an ability to function on multi-disciplinary
teams including an ability to work
collaboratively and a broad
interdisciplinary knowledge;

• an ability to identify, formulate, and solve
engineering problems;

• an understanding of professional and
ethical responsibility;

• an ability to communicate effectively
including with written, oral, and
electronic communication;

• the broad education necessary to
understand the impact of engineering
solutions in a global/societal context
including understanding cultural, political,
and economic issues;

• a recognition of the need and an ability to
engage in life-long learning including
being an independent learner and
working in industry and/or furthering
their education in graduate schools, not
only in engineering but also in business,
law, or medicine, depending on their
future interests;

• a knowledge of contemporary issues;
• an ability to use the techniques, skills, and

modern engineering tools necessary for
engineering practice including computers
and instrumentation.
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Requirements

Semester Credits
First Second

First Year
EGR 105, 108 Intro. Engineering through Applied Sci. I, II 2 2
EGR 131 Introduction to Design 1
PHY 111 (or 113) Physics for Science & Engineering I 4
PHY 112 (or 114) Physics for Science & Engineering II 4
MTH 113 (or 111) Calculus for Applied Sci. and Engineering I 4
MTH 114 (or 112) Calculus for Applied Sci. and Engineering II 4
CHM 153 Modern/Applied Chem. for Sci./Engrg. I  OR 3
   CHM 151, 161 Princ. Modern Chem. I / Applied Chem. I (4)
CHM 152, 162 Princ. Modern Chem. II / Applied Chem.II 4
ENL 101, 102 Critical Writing and Reading I, II 3 3

17 17
Second Year
MNE 231 Materials Science 4
MTH 213 (or 211) Calculus for Applied Sci. & Engineering III 4
MNE 102 Programming and Computer Usage 3
EGR 241, 242 Engineering Mechanics I, II 3 3

General Education Elective 3
MNE 212 Math Approaches to Engineering Systems 3
MNE 201 Mechanical Engineering Laboratory I 1
MNE 220 Engineering Thermodynamics I 3
MNE 252 Mechanics of Materials 3
MNE 292 Intro. to Mechanical Design 1

17 14
Third Year
EGR 301 Applied Engineering Mathematics 3
MNE 321 Engineering Thermodynamics II 3
MNE 345 Design for Manufacturing 3
MNE 355 Manufacturing Processes Laboratory 1
MNE 381 Design of Machine Elements 3
ECE 251 Electrical Measurement Laboratory I 1
ECE 211 Elements of Electrical Engineering I 3
MNE 305, 306 Mechanical Eng Lab II, III (biweekly) 0.5 0.5
MNE 332 Fluid Mechanics I 3
ENL 266 Technical Communications 3

General Education Electives 3 3
MNE MNE Technical Elective** 3

16.5 16.5
Fourth Year
MNE 491 Advanced Machine Design 4
MNE 411 Heat Transfer 3
ECE 212 Elements of Electrical Engineering II 3
MNE Technical Electives** 3 3
MNE 466 Control Theory 3

General Education Electives 6
MNE 497, 498 Design Project I, II 2 2

15 14

Total credits: 127

** Usually taken from approved list (shown on next page).

General Education Departmental Requirements
Students majoring in Mechanical Engineering will meet their departmentally-controlled
General Education requirements as follows:
Area E:  Satisfied by the sequence MNE 292, 381, 491, and 497/498
Area I, Tier 2:  Satisfied by the sequence MNE 292, 305, and 306
Area W, Tier 2:  Satisfied by ENL 266
Area O:  Satisfied by the sequence MNE 292 and MNE 497/498

Throughout the program, the use of
computer work stations is emphasized for
the solution of complex problems and for
the design and manufacture of components
and systems. Hands-on design experiences
occur throughout the curriculum, culminat-
ing in a senior project solving a real-life
engineering program with realistic con-
straints of time as well as economic,
aesthetic, safety, social and environmental
implications. The students defend their work
in an oral presentation before their class,
faculty, guests and an invited panel of
judges from local industries.

The first two years of the program include
basic courses in the areas of mathematics,
chemistry and physics, together with
introductory courses in applied science such
as mechanics, materials and electrical
science. Specialization occurs during the last
two years with courses available in the areas
of thermodynamics, fluid mechanics,
manufacturing processes and systems,
control systems, materials behavior, energy,
and mechanical design.

Areas of Concentration

Design:
MNE 441, 452, 462, 463, 480, 482, 485

Energy:
MNE 422, 423, 424, 425, 431, 432, 460,
492

Manufacturing:
MNE 472, 473, 476, 481, 482

Students should confer with advisors before
selecting technical electives to assure that
they meet requirements in engineering
science and engineering design. Students
who wish to select technical electives from
other departments must receive prior
approval from the mechanical engineering
department.

A proposal for experiential learning must be
first sponsored by a faculty member and
then approved by the full department. A
proposal that meets minimum standards
shall normally be approved for three free
elective credits. An extraordinarily meritori-
ous proposal may be approved for three
technical elective credits only if it involves
significant creative technical design with a
tangible product.

Mechanical Engineering Major
BS degree

Mechanical Engineering
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Technical Electives

MNE 422 Energy Conversion
MNE 423 Refrigeration & Air Conditioning
MNE 424 Geothermal Energy
MNE 425 Power Plant Design and

Engineering
MNE 431 Fluid Mechanics II
MNE 432 Aircraft and Rocket Propulsion

Systems
MNE 441 Mechanical Vibrations
MNE 442 Intro. to Numerical Methods
MNE 452 Mechanics of Materials II
MNE 460 Combustion Systems
MNE 462 Experimental Stress Analysis
MNE 463 Kinematic and Dynamic Analysis

of Machines

Mechanical Engineering
Option in Manufacturing Engineering

Requirements

The Option in Manufacturing Engineering
utilizes a core of courses already in the
Mechanical Engineering major—MNE 231,
MNE 345, and MNE 355—and a special
selection of elective courses.

Students in the option in Manufacturing
Engineering complete the requirements for
Mechanical Engineering, at the same time
making the following specific course
selections:
•
They must select ECO 231 and 232 within
the General Education electives.
•
They must select three courses—the MNE
Technical Electives—from the following list:
MNE 471, MNE 472, MNE 473, MNE 475,
MNE 476, MNE 481, and MNE 482.

MNE Major/Business Minor Advising
Path

The Department of Mechanical Engineering
and the Charlton College of Business have
collaborated in preparing a plan whereby
students can complete  concurrently the
Mechanical Engineering major and the
Business Administration minor. Please see an
advisor in the Department of Mechanical
Engineering for information.

Alternative Paths Program Requirements
Depending on the results of placement testing, new freshman students may be placed into
one of the following first-year curricula in lieu of the standard curriculum.

Semester Credits
First Second

First Year Courses for Precalculus-Ready Freshmen
ENL 101,102 Critical Writing and Reading I, II 3 3
CHM 153 Principles of Modern Chemistry for Engineers I 3
MTH 131 Precalculus   3
MTH 113 Calculus for Applied Sci. and Engineering I 4
PHY 182 Introduction to the Weather 3
PHY 111 Physics for Science and Engineering I 4
EGR 105 Intro to Engineering Through Applied Science I 2
EGR 131 Introduction to Design 1

General Education Electives 6
15 17

First Second
First-Year Courses for Algebra-Ready Freshmen
ENL 101, 102 Critical Writing and Reading I, II 3 3
CHM 151 Principles of Modern Chemistry I 3
CHM 161 Intro Applied Chemistry Engineers I 1
MTH 100 Basic Algebra 3*
MTH 131 Precalculus 3
PHY 182 Introduction to the Weather 3
EGR 131 Introduction to Design 1

General Education Electives 6
15 11

* Students receive 3 administrative credits for Math 100. Administrative credits do not not
count towards the total credits required for graduation.

MNE 471 Physical Metallurgy
MNE 472 Metal Forming Operations
MNE 473 Powder Metallurgy
MNE 475 Principles of Foundry
` Engineering
MNE 476 Manufacturing Quality Control
MNE 480 Computer-Aided Engineering
MNE 481 Computer-Aided Manufacturing
MNE 482 Robotics
MNE 485 Introduction to the Finite

Element Method
MNE 490 Special Topics in Mechanical

Engineering
MNE 492 Laser Doppler Anemometry in

Fluid Flow

Calculation of GPA in the Mechanical Engineering Major

Students must have a 2.000 cumulative grade point average (GPA) for all courses taken at
the University in order to graduate. Students must also have a 2.000 cumulative GPA in the
major. For purposes of GPA computation in the major the following are included:

• All MNE courses
• MTH, EGR, ECE courses above the 1xx level
• Any course taken as a technical elective
• ECO 231, 232 in the Manufacturing Engineering Option
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Mechanical Engineering Courses

MNE 102 three credits
Programming and Computer Usage
3 hours lecture
Prerequisite: MTH 111 or MTH 113
Introduction to computer hardware and
software. Computer mathematics; curve
fitting; charting; spreadsheets. Data base
management. Graphical representation;
Applications in mechanical engineering.

MNE 201 one credit I
Mechanical Engineering Laboratory I
3 hours laboratory
Corequisites: MNE 220, 252
Experiments to supplement Mechanics of
Materials I and Engineering Thermodynam-
ics I.  Probability and statistical analysis are
applied to experimental results.  Topics such
as experimental uncertainty, linear regres-
sion, normal distributions, confidence
intervals, calorimetry, specific heats, engine
performance, strain gauges, tensile and
torsion testing are typically covered.

MNE 212 three credits
Mathematical Approaches to
Engineering Systems
Prerequisite: MTH 114 or MTH 112
Overview and working knowledge of linear
algebra and ordinary differential equations
applied to engineering problems. Topics
include zero-order equations, introduction
to ordinary differential equations (ODE’s),
first-order ODEs, second-order ODEs,
second-order boundary value ODEs, and
finite difference method for the solution of
ODEs.

MNE 220 three credits
Engineering Thermodynamics I
3 hours lecture
Pre- or corequisites: CHM 152, MTH 211 or
MTH 213
The fundamental concepts and basic
principles of classical thermodynamics. The
Zeroth, First and Second laws of thermody-
namics are formulated with recourse to
empirical observations and then expressed in
precise mathematical language. These laws
are applied to a wide range of engineering
problems. The properties of pure substances
are described using equations of state and
surfaces of state. Reversible processes in
gases are analyzed by means of the First and
Second laws. A representative sampling of
engineering applications is discussed and
analyzed.

MNE 231 four credits
Material Science
3 hours lecture, 1 hour laboratory
Prerequisites: CHM 151 or CHM 153 and

Gen Ed note:  Mechanical Engineering
courses satisfy the Natural Science and
Technology requirement.

CHM 152
The relation between the atomic or micro
structure of engineering materials and their
properties.  Structures of metals, ceramics,
polymers and composites are introduced.
Experiments on equilibrium diagrams,
metallographic structures, property changes
of metals are included.

MNE 252 three credits
Mechanics of Materials I
3 hours lecture
Prerequisite: EGR 241
Material behavior and the concepts of
equilibrium and compatibility of deforma-
tion are combined and initially applied to
one-dimensional problems. Torsion of bars is
discussed with application to problems of
shaft design. Stress in beams of simple and
composite shapes is considered as well as
shear in beams and combined twisting and
bending. Deflections of beams, shafts and
structures are discussed using several
calculation procedures. Stress and strain are
considered in three dimensions with
attention to principal directions. Buckling is
considered and some attention is paid to
plastic action in the various course topics.

MNE 292 one credit O, E
Introduction to Mechanical Design
1 hour lecture, 2 hours laboratory
Corequisites: EGR 242, MNE 252
Mechanical design with emphasis on
microcomputers as an aid to analysis and
optimization.  The concept of probabilistic
design and the Monte-Carlo techniques are
introduced.  Attention is primarily paid to
the solid mechanical aspects of the subject.
Stress, flexibility and minimum weight
considerations are addressed through
introduction to the finite element method of
analysis.  Proper form for technical reports
and calculations is discussed.  Final oral
presentation in class required.

MNE 298 one to six credits
Experiential Learning
Prerequisites: At least sophomore standing;
permission of the instructor, department
chairperson, and college dean
Work experience at an elective level
supervised for academic credit by a faculty
member in an appropriate academic field.
Conditions and hours to be arranged.
Graded CR/NC. For specific procedures and
regulations, see section of catalogue on
Other Learning Experiences.

MNE 305 one-half credit I
Mechanical Engineering Laboratory II
3 hours biweekly

Mechanical Engineering

Outstanding mechanical engineering
undergraduate students will be recruited
during the second semester of their junior
year. The Graduate Committee will select
students who satisfy the admission standards
and will send them letters inviting them to
participate in the combined BS/MS program.
Students who wish to enroll in the program
will indicate their intention to do so by filing
an application for graduate school; they will
not be required to take the GRE or to submit
recommendation letters.

The Graduate Committee will use the follow-
ing nominal criteria to select candidates.
• GPA of 3.0/4.0 or higher after the

completion of 75-credit hours or more.
• Strong recommendations from faculty.

The department will follow a schedule:
• Graduate Committee identifies qualified

students: February
• Graduate Committee sends invitation

letters: March
• Application filing deadline: May 1

Accepted students will be classified as grad-
uate students after successfully completing
at least 105 credit hours—typically in the
spring semester of their senior year.

Requirements

Undergraduate degree requirements are
fulfilled as they are now, except that the BS/
MS student will take three graduate courses
for technical electives, as is already allowed
for our undergraduates. (If a student takes a
graduate course to also be counted as an
undergraduate technical elective and receives
a grade less than a B-, the student must take
an additional graduate course in order to
satisfy the minimum requirements.) A savings
in credits results because the three graduate
courses count toward both degrees
simultaneously, resulting in a reduction in
credits from 157 (degrees separately
acquired) to 148 (combined BS/MS program).

Thesis Option: The student will fulfill the
requirements for the MS degree exactly as
they are in the existing thesis option MS
program. Students will also be required to
take MNE 570 Reading and Research over
the summer at the end of their senior year as
preparation for completing their thesis in the
spring of the following year.

Coursework Option: The student will fulfill
the requirements for the MS degree exactly
as they are in the existing coursework option
MS program.

BS/MS Option in Mechanical
Engineering
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condensation, heat transfer in high speed
flow, and fire propagation are introduced.
Mathematical analysis motivated by physical
reasoning is emphasized.

MNE 422 three credits
Energy Conversion
3 hours lecture
Prerequisites: MNE 321, 332, ECE 212,
consent of instructor
An introduction to various energy resources,
followed by a description of the use of
chemical potential energy, nuclear energy
and solar energy, the analysis and design
criteria for various energy conversion
devices, such as generators, transformers,
motors, power distribution systems, solar
cells, and so on. Understanding of working
principles and essential design conditions is
emphasized.

MNE 423 three credits
Refrigeration and Air Conditioning
3 hours lecture
Prerequisites: MNE 321, consent of
instructor
Principles of refrigeration are presented with
applications to vapor-compression, steam-jet
and absorption systems, together with heat
pumps. Psychrometrics and the physiological
factors involved in air-conditioning are
discussed along with the analysis of various
processes. In particular the use and analysis
of water cooling towers is emphasized.

MNE 425 three credits
Power Plant Design and
Engineering
3 hours lecture
Prerequisites: MNE 321, consent of
instructor
Theory as a basis for plant design and
equipment selection. Practical design
calculations including heat balance are
carried out. Fossil- and nuclear-fueled plants
as well as gas turbine and hydroelectric
plants are studied. The economics of
alternatives is discussed.

MNE 431 three credits
Fluid Mechanics II
3 hours lecture
Prerequisites: MNE 332, consent of
instructor
Basic equations of fluid mechanics, applied
to quasi one-dimensional, compressible
flows, including: isentropic flows with area
changes, Fanno and Rayleigh flows, and
normal shock waves. Two-dimensional flow
fields are studied using Prandtl-Meyer
expansion and oblique shock waves. The
basic concepts are applied to selected topics

Corequisite: MNE 321
Extensive investigations into various
commonly-encountered devices in areas of
interest to the mechanical engineer. These
include engines, turbines, water cooling
towers, conduction, convection, radiation
and refrigeration.

MNE 306 one-half credit I
Mechanical Engineering Laboratory III
3 hours laboratory biweekly
Corequisite: MNE 332
Several experiments demonstrating the
concepts in the course MNE 332 Fluid
Mechanics I. These include: jet impact,
Venturi meter, flow under a sluice gate,
friction losses in tubes, introduction to data
acquisition, and calibration of valves using
computer control.

MNE 321 three credits
Engineering Thermodynamics II
3 hours lecture
Prerequisite: MNE 220
Mechanical engineering applications of ideal
and real compressors; gas turbine power
systems; various air-standard cycles
including Brayton, Ericsson, Stirling, Otto,
Diesel and Wankel cycles; and several vapor
cycles including Carnot, Rankine, modified
Rankine, and binary cycles. An introduction
is given to vapor-compression refrigeration
and heat pumps. Thermochemistry and
combustion are discussed with emphasis on
application of the First and Second laws to
chemical reactions. Chemical equilibria in
homogenous gas systems are studied.

MNE 332 three credits
Fluid Mechanics I
3 hours lecture
Prerequisites: MNE 220, MTH 211 or MTH
213
Understanding the basic conservation
equations in integral and differential form.
The applications are concerned primarily
with steady flows of inviscid, incompressible
fluids. A brief discussion of similitude and
modeling precedes the introduction to
viscous flows. Flows in pipe systems with
friction influences and including turbines
and pumps are studied using the extended
Bernoulli equations. The elements of
incompressible potential flow are studied
using real and complex potential functions.

MNE 345 three credits
Design for Manufacturing
3 hours lecture
Prerequisites: MNE 231
Discussion and comparison of manufactur-
ing processes for economy of production;

and modifications to proposed designs to
suit existing equipment. Material selection to
suit production and service requirements is
covered along with economics of automa-
tion and inventory control.

MNE 355 one credit
Manufacturing Processes Laboratory
3 hours laboratory
Corequisite: MNE 345
Machining operations using conventional
and modern machine tools are covered.
Basic principles of the statistic and probabil-
ity theory as applied to quality control of
machined parts are discussed and empha-
sized.

MNE 381 three credits E
Design of Machine Elements
3 hours lecture
Prerequisites: MNE 252, EGR 242
Comprehensive survey of the analytical
design methods that are valuable to
mechanical engineers. Some of the areas
covered are: stress analysis, fatigue, stress
concentration, design of curved beams,
selection of standardized elements, and
lubrication. The objective of the course is to
enable the student to handle design
problems with confidence and assurance.

MNE 400 variable credits
Engineering Internship
Prerequisite: Senior standing
Experiential learning in conjunction with an
industrial or governmental agency project
under the joint supervision of an outside
sponsor and a faculty advisor. To be eligible,
a student should have completed the junior-
year courses. A detailed project proposal
must be prepared by the student for
departmental approval prior to the start of
the project. Typically, three credits will be
assigned. Based upon the determination of
the advisor and sponsor, the learning
component shall be at least 100 hours out
of the total work hours. Up to six credits
may be assigned for exceptional projects
that extend over two semesters. MNE 400
may be used to satisfy one 3-credit technical
elective course.

MNE 411 three credits
Heat Transfer
3 hours lecture
Prerequisites: MNE 220, EGR 301
Principles of heat conduction, forced and
free convection and thermal radiation, and
their application to various engineering
problems. Mass transfer and its analogy to
heat transfer phenomena are sketched.
Special problems, such as boiling and
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such as: aircraft and rocket propulsion,
combustion chambers in jets and rockets,
wind tunnels and shock tubes, supersonic
diffusers, and flow about supersonic airfoils.

MNE 432 three credits
Aircraft and Rocket Propulsion Systems
3 hours lecture
Prerequisites: MNE 321, 431, consent of
instructor
The mechanics and thermodynamics of
airborne propulsion systems. Thrust
equations and efficiencies are derived from
first principles and applied to a variety of
systems. Airbreathing engines that are
discussed include ramjets, turbojets,
turbofans, and turboprops. The
aero-thermodynamics of inlets and nozzles
is presented. The course concludes with an
introduction to rocket propulsion, including
the identification and classification of types
of rocket systems, fundamental definitions
and derivations, and rocket dynamics.

MNE 441 three credits
Mechanical Vibrations
3 hours lecture
Prerequisites: EGR 242, 301, consent of
instructor
Discussion of generalized coordinates and
the Lagrangian method of determining a
system’s equations of motion. Normal
modes and normal coordinates are
introduced and the method of matrix
iteration is used to find natural frequencies
and modes. Free vibration of continuous
systems is considered and techniques for
finding natural frequencies are developed.
Forced and transient responses of one
degree of freedom systems are treated
extensively, and forced response of
multi-degree of freedom systems is
discussed. Electrical analogies, use of the
analog computer, and modeling of actual
physical systems are discussed.

MNE 452 three credits
Mechanics of Materials II
3 hours lecture
Prerequisites: MNE 252, EGR 301, consent
of instructor
After reviewing the development of the
flexure formula, the stress equation is
derived for unsymmetrical bending. Curved
beams loaded in the plane of curvature are
analyzed as are beams with combined axial
and lateral loadings. The general equation
for beams on elastic foundations and its
applications are studied. Stresses and
deflections due to dynamic loads are
examined. The basic equations of elasticity
are developed and two-dimensional

problems analyzed using Airy’s stress
function. Solutions are compared to
strength of materials results. Energy
methods are discussed. The Lagrange plate
equation is derived and plates fabricated
from modern composite materials are
discussed.

MNE 460 three credits
Combustion Systems
3 hours lecture
Prerequisites: MNE 321, 332, 411, concur-
rently; consent of instructor
Review of fundamental aspects of combus-
tion, with concentration on the following
combustion systems: internal combustion
engines, gas turbine power plant, fossil fuel
power plant, modern solid waste incinera-
tion. Students will present special projects or
several seminars.

MNE 463 three credits
Kinematic and Dynamic Analysis of
Machines
3 hours lecture
Prerequisites: EGR 242, 301, consent of
instructor
Introduction to the various types of
mechanisms, their application and methods
of operations. Four-bar linkages are
discussed in detail with emphasis on the
velocity and acceleration analysis of
slider-crank, quick-return, scotch-yoke and
intermittent motion mechanisms. Vector
methodology is used extensively, along with
graphical and complex variable methods.
Different types of cams and followers are
studied and profiles determined satisfying
given tie-displacement requirements. Both
standard and non-standard gears are
treated with regard to their construction,
performance, usage and geometrical
features. Various types of gear trains are
analyzed. Force and torque analysis of
various machine parts is performed for both
static and dynamic conditions. Gyroscopic
devices are treated. The course concludes
with the study of balance of machinery
under static and dynamic conditions.

MNE 466 three credits
Control Theory
3 hours lecture
Prerequisites: ECE 212, EGR 301
Introduction to sensors used widely in
control systems. Analog as well as digital
control of machines and processes are
discussed along with modeling of control
system elements and linearization method
and its applicability. Both frequency and
time domain control design techniques are
discussed. Algorithms for computer control

and the effect of sampling on stability are
developed. Applications of analog control
devices and microprocessors are included.

MNE 471 three credits
Physical Metallurgy
3 hours lecture
Prerequisites: MNE 231, consent of
instructor
Structure of metals and alloys and their
determination by x-ray diffraction. Structural
imperfections and their influence on mech-
anical properties are covered. The electron
theory of metal is introduced. Binary phase
diagrams are studied on the basis of therm-
odynamic principles. Emphasis is placed on
the iron-carbon system, and subjects like
creep and fatigue are also considered.

MNE 472 three credits
Metal Forming Operations
3 hours lecture
Prerequisites: MNE 231, consent of
instructor
Plastic deformation in terms of dislocation
theory. Various methods of the failure of
metals are discussed and the field of plastic
working and shaping is studied. Emphasis is
on metallurgical interpretation and the
influence of structure on mechanical
properties. Operations such as forging,
rolling, extrusion, and rod, wire and tube
drawing are presented in some detail.

MNE 473 three credits
Powder Metallurgy
3 hours lecture
Prerequisites: MNE 231, consent of
instructor
Characterization and production of powder.
Measuring techniques and bulk properties.
Powder compaction methods. Behavior of
powders during compaction and green
properties. Sintering. Material transport and
transformations during sintering. Sintering
atmospheres and furnaces. Properties of
sintered materials. Engineering properties
and product design applications.

MNE 475 three credits
Principles of Foundry Engineering
3 hours lecture
Prerequisites: MNE 231, consent of
instructor
Principles relative to the following aspects of
manufacturing metal castings: nature of cast
metals; solidification of castings; need and
design of risers; flow of metals and gating
systems; molding materials and processes;
design of castings and patterns; metal
melting and refining in foundries: refracto-
ries, furnaces, reactions, inoculants.

Mechanical Engineering



250

MNE 476 three credits
Manufacturing Quality Control
3 hours lecture
Prerequisites: EGR 301, consent of instructor
Principles and procedures necessary to
control processes and quality of manufac-
tured products. Topics include: product
quality, quality assurance, destructive and
non-destructive tests, statistical methods in
quality control, acceptance sampling,
rectifying inspection, sensors, automated
inspection, control charts, total quality
control, quality circle, quality philosophy of
Deming, Taguchi, and others.

MNE 480 three credits
Computer-Aided Engineering
3 hours lecture
Prerequisites: EGR 301, MNE 252, MNE 292,
consent of the instructor
The fundamental concepts of
computer-aided engineering (CAE). The
topics include interactive computer graphics
for 3D CAE systems; CAE hardware and
software; solid modeling; and finite element
analysis. Emphasis will be placed on the
current state-of-the-art technology, the
integration of CAE systems, and future
trends. The student will also be introduced
to the mathematics of computer graphics.
Classroom lectures will be supplemented by
laboratory demonstration of interactive
graphics, and interactive finite element
analysis.

MNE 481 three credits
Computer-Aided Manufacturing
3 hours lecture
Prerequisite: MNE 345; Corequisite: MNE
355, consent of instructor
Scope, principles and various applications of
computer-aided manufacturing. This involves
the use of computers in monitoring and
controlling of machine tools and manufac-
turing systems. The concepts of NC, CNC,
DNC, computer-assisted part programming,
group technology, computer-aided process
planning, FMS and FMC will be discussed.

MNE 482 three credits
Robotics
3 hours lecture, 1 hour laboratory
Prerequisites: Senior standing, consent of
instructor
Introduction to the various aspects of the
mechanics of robotics, its classifications and
terminologies involved. Direct and inverse
kinematics of a robot manipulator are
treated in detail with the application of
homogeneous and Denavit-Hartenberg
transformation techniques. Dynamics,
control and programming of a robot

manipulator are discussed with associated
laboratory work.

MNE 485 three credits
Introduction to the Finite Element
Method
3 hours lecture
Prerequisites: EGR 301, MNE 252, MNE 292,
consent of instructor
Principles of the finite element method for
solid mechanics. In addition, some fluid and
heat flow problems will be covered. Topics
include the direct method; energy methods;
variational principles; interpolation func-
tions; and the modeling of truss, beam,
plate, and shell structures. This course is half
theory and half computer modeling.

MNE 488 three credits
Operations Research
3 hours lecture
Prerequisite: EGR 301
Concepts and principles associated with
operations research techniques for engi-
neers, which are powerful tools for product
design, production planning and control.
Introduction to linear programming,
formulation of linear programming, the
Simplex Method, transportation model and
its variants, network models, inventory
models, forecasting models, Markovian
decision process, and classical optimization
theory. Students work in a team on a design
project related to these topics.

MNE 490 three credits
Special Topics in Mechanical Engineering
3 hours lecture
Prerequisite: consent of instructor
Visiting professors or members of the faculty
present current topics of interest in their
areas of expertise.

MNE 491 four credits E
Advanced Machine Design
3 hours lecture, 2 hours laboratory
Prerequisite: MNE 381, senior standing
The design of machines. The complete
design process is carried out from the
conceptual stage through consideration of
alternative designs to final creation of the
device. Extensive use of the computer is
made to facilitate the process. Emphasis is
placed on design and automation of electro-
mechanical and electro-hydraulic systems

MNE 492 three credits
Laser Doppler Anemometry in Fluid Flow
2 hours lecture, 3 hours laboratory
Prerequisites: MNE 332, consent of
instructor
Introduction to laser doppler anemometry

(LDA) in fluid flow. The following topics are
considered: principles of LDA; doppler
effect; fringe mode LDA; seeding; frequency
shifting; digital data acquisition and signal
processing; time correlation; spectra;
experiments on flow over a cylinder and an
air foil, on turbulent jets, pipe flow and
wave motion.

MNE 495 three credits
Independent Study
Prerequisites: Upper-division standing;
permission of instructor, department
chairperson, and college dean
A student works under the direction of a
faculty member to pursue a specific line of
study in an area of interest to the student.
The work may deal with subject matter not
normally available in the curriculum, or may
involve a design project. Study under the
supervision of a faculty member in an area
not otherwise part of the discipline’s course
offerings. Conditions and hours to be
arranged.

MNE 196, 296, 396, 496 three credits
Directed Study
Lecture/laboratory arranged as required
Prerequisites: Permission of the instructor,
department chairperson, and college dean
Study under the supervision of a faculty
member in an area covered in a regular
course not currently being offered.
Conditions and hours to be arranged.

MNE 497 two credits O, E
Mechanical Engineering Design Project I
Prerequisite: Senior standing
Professional and management activities of
project engineering, first of a two course
sequence. Topics covered include engineer-
ing ethics, selection of senior design project,
and initial product design leading to a
written and oral presentation of project
proposal. Project will be completed in MNE
498, but work done in this course is
evaluated and a course grade is given.

MNE 498 two credits O, E
Mechanical Engineering Design Project II
Prerequisite: MNE 497
Application of knowledge gained in various
courses to the synthesis, analysis, and
design of a system in a particular field of
interest selected by student. This is the
second of a two-course sequence. Design
project proposed in MNE 497 will be
completed, and a final report and oral
presentation will be made before a panel of
judges.
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Note: Some graduate courses may be open
to undergraduates. Please consult your
department chairperson. See the Graduate
Catalogue for graduate general and
program requirements.

Prerequisite: MNE 503 or equivalent
Tresca and von Mises yield criteria and their
associated flow rules. Slip-line field theory
and Geiringer velocity equations. Upper
bound and lower bound theories. Applica-
tion of the plasticity theories to rigid,
perfectly-plastic bodies undergoing large
plastic deformation in various metal forming
processes such as wire drawing, extrusion,
forging, deep drawing, etc.

MNE 513 three credits
Theory of Plates and Shells
Prerequisite: EGR 242, Pre or corequisite:
MNE 503
Basic plate and shell equations; solutions of
different shape plates. Application of
cylindrical and spherical shell equations.
Linear and non-linear situations. Plates on
elastic foundations. Numerical solutions of
plates and shells. Membrane theory.

MNE 515 three credits
Finite Element Analysis
Prerequisite: MNE 485 or equivalent
A broad study of the principles of Finite
Element Analysis. The following topics are
covered: energy methods; variational
principles; element formulation; coordinate
transformation; problems in dynamics,
solids, and heat transfer; non-linear
problems; numerical errors and conver-
gence; computer modeling.

MNE 518 three credits
Advanced Physical Metallurgy
Prerequisites: EGR 231, EGR 221 or
equivalents
Extending understanding of the effect of
structure on the properties of metals and
alloys. Deviation in various forms from
perfect crystallinity will be analyzed.
Metallurgical processes of typical ferrous
and nonferrous alloys will be explored.

MNE 519 three credits
Metal Casting Principles
Prerequisites: EGR 231, MNE 345, MNE 411
or equivalents
Advanced concepts in solidification of alloys.
Mutually dependent topics are: flow of
liquid metals, transient heat transfer, phase
and state change. Consequence of these in
the design of sound castings will be
presented.

MNE 521 three credits
Classical Thermodynamics
Prerequisite: EGR 232 or equivalent
An in-depth study of the fundamental
principles of classical thermodynamics. The
following topics are covered: equilibrium;

temperature; equations of state; fundamen-
tal equations; First Law for steady, unsteady
and continuous systems; Born-Caratheodory
formulation of the Second Law; Third Law.

MNE 522 three credits
Statistical Thermodynamics
Prerequisite: EGR 232 or equivalent
The principles of thermodynamics based on
a microscopic approach. The following
topics are covered: statistical concepts,
Kinetic Theory, Gibbsian ensembles,
partition function, Liouville’s theorem,
Boltzmann equation and the Chapman-
Enskog solution, calculation of equilibrium
and transport properties.

MNE 525 three credits
Bioengineering Fundamentals
Applications of thermodynamics, fluid
mechanics, and transport study to biological
systems. An introduction to chemical
kinetics, intercellular interactions, and basic
biomechanics is also included. Emphasis is
on engineering with relevance to clinical and
research medical applications.

MNE 530 three credits
Simulation Modeling
Prerequisites: Advanced mathematics (EGR
301) and computer programming (EGR 102)
or equivalents
Concepts and principles associated with
systems simulation and modeling using
contemporary software such as Simulation
with Arena. Topics include probability and
statistics, discrete event simulation,
statistical techniques in simulation modeling.
Statistical analysis is integrated for the most
part into the simulation modeling, reflecting
the joint nature of these activities in good
simulation studies, and continuous
simulation of industrial and manufacturing
systems using SIMAN language. The student
will work in a team producing a design
project relating to these topics.

MNE 531 three credits
Advanced Dynamics
Prerequisites: EGR 242, EGR 301 or
equivalents
A course of study of technologically useful
topics from dynamics, such as: three
dimensional motion of rigid bodies;
dynamics of flexible rotors and linkages;
balancing of machinery and non-linear
forces and stability. Variational methods and
numerical techniques will be introduced.

MNE 532 three credits
Advanced Robotics
Prerequisite: MNE 482 or equivalent

Graduate Courses in Mechanical
Engineering

MNE 501 three credits
Advanced Engineering Mathematics
Prerequisite: EGR 301 or equivalent
Ordinary differential equations: power series
solutions; solutions to Legendre, Bessel,
Hermite, associated Legendre, and Mathieu
equations. Partial differential equations:
separation of variables; transform methods;
eigenvalues; Green’s function; solutions to
elliptic, parabolic and hyperbolic equations.

MNE 502 three credits
Applied Numerical Methods
Prerequisite: EGR 301 or equivalent
An introduction to the tools of numerical
analysis used in all areas of engineering
study. Solution of linear systems and non-
linear systems of equations. Numerical
integration of functions ODE’s and PDE’s:
differentiation, error control, stability and
accuracy. Extensive programming in C is
required.

MNE 503 three credits
Continuum Mechanics
Prerequisites: EGR 301 and MNE 252 or
equivalents
A comprehensive study of the fundamental
principles of Continuum Mechanics. The
following topics are covered: stress, strain,
and strain rated tensors; Lagrangian and
Eulerian descriptions; conservation laws;
constitutive relations; Navier-Cauchy and
Navier Stokes equations; Newtonian fluids.

MNE 504 three credits
Advanced Mechanics of Fluids
Prerequisite: MNE 332 or equivalent
Integral Transformation: Divergence
Theorem; Stokes Theorem. Reynolds
Transport Theorem. Navier-Stokes equa-
tions. Kelvin’s theorem. Vorticity Transport.
Crocco’s Theorem. Viscous flow: boundary
layers, buoyancy-driven flows.

MNE 511 three credits
Theory of Elasticity
Prerequisite: MNE 503 or equivalent
Basic field equations. Generalized Hooke’s
law. General concepts of stress and strain.
Equilibrium equations. Plane problems.
Stress functions. Saint Venant torsion and
flexure. Introduction to three-dimensional
problems. Thermoelasticity. Anisotropic
solutions.

MNE 512 three credits
Plasticity and Metal Forming Theory
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Advanced course in kinematics, dynamics
and control of robots. Topics covered
include: trajectory generation, position and
force control of open chain and closed
chain
manipulators, kinematic redundancy, link
flexibility, artificial intelligence and
integration of industrial robots in integrated
manufacturing systems.

MNE 533 three credits
Manufacturing Automation
Prerequisite: MNE 345 or equivalent
A study of the different components of an
automated manufacturing system. Design
of the hardware and software used in the
different manufacturing systems. Analysis,
modeling, performance and economics of
flexible manufacturing systems and flexible
manufacturing cells. Design of parts to
facilitate automatic assembly.

MNE 534 three credits
Advanced Vibrations
Prerequisites: EGR 242, EGR 301, or
equivalent
Vibration of structures and machine
components, free and forced vibrations,
damped vibrations, normal modes, critical
speeds, non-linear systems techniques,
phase plane and function description
methods.

MNE 536 three credits
Advanced Control Theory
Prerequisite: MNE 466 or equivalent
Advanced course in design of control
systems. Topics covered include: input-
output and state space description;
controlability and observability of multi-
input multi-output systems; pole placement;
observer design and separation principle;
linear quadratic optimal control; non-linear
systems and linearization; Lyapunov stability
theory; application to electromechnical
systems.

MNE 537 three credits
Manufacturing Systems Design
Prerequisite: MNE 345 or equivalent
Advanced topics in manufacturing systems
design and analysis with emphasis on
modeling and integration methodologies.
Specific topics include production flow
analysis, group technology, manufacturing
cell design, facilities location and work
design, material handling systems and auto-
mated guided vehicles, flexible manufactur-
ing systems, and systems evaluation. Term
design projects are required using computer
and software tools.

MNE 538 three credits
Manufacturing Planning and Control
Prerequisite: EGR 301 or equivalent
Advanced topics in manufacturing produc-
tion planning and control with emphasis on
design and resource utilization. Specific
topics include operations planning and
control, linear programming, capacity
planning, resource material planning,
inventory control, project scheduling, and
manufacturing cost analysis. Term design
projects are required using computer and
software tools.

MNE 539 three credits
Engineering Optimization
Prerequisite: EGR 301 or equivalent
Advanced topics in engineering optimization
with emphasis on the algorithm and
applications. Specific topics include linear
and nonlinear optimization, mathematical
modeling, constrained optimality criteria,
transformation methods, constrained direct
search, quadratic approximation methods
for constrained problems, and comparison
of constrained optimization methods.
Term design projects are required using
computer and software tools.

MNE 542 three credits
Convective Heat Transfer
Prerequisite: MNE 411 or equivalent
Boundary layer flow problems: laminar and
turbulent plows. Thermal boundary layer
plows. Dimensional analysis. Forced
convection problems. Free convection
problems. Duct flows. Boiling and Conden-
sation. Special convection problems. Heat
Exchange Design. Applications.

MNE 551 three credits
Compressible Fluid Flow
Prerequisite: MNE 431 or equivalent
Conservation laws. Wave propagation in
compressible media. Isentropic flow. Normal
and oblique shock waves. Prandt-Meyer
flow. Converging-diverging nozzles and
supersonic diffuses. Supersonic oblique
shock diffuses. Exit flow for underexpanded
and overexpanded supersonic nozzles. Fanne
line flow. Rayleigh line flow.

MNE 552 three credits
Computational Fluid Mechanics
Prerequisite: MNE 504
Solutions to Navier-Stokes equations. Finite
difference methods: Lax-Wendroff,
MacCormack, Rusanov, implicit, forward-
time and centered-method, leap-frog/
Dufort-Frankel, ADI, predictor-corrector
methods. Grid generation. Accuracy and
convergence.

MNE 560 three credits
Methods of Experimental Research
Prerequisite: Graduate standing
The need and subject matter of research.
Laws, truths, analogy and hypothesis.
Identifying and clustering parameters. Use
of models. Experimental setup. Induction,
deduction, statistics, and conclusions.
Presentation and use of finding.

MNE 570 three credits
Reading and Research
Prerequisite: Graduate standing and
approval of student’s graduate committee
Independent study under faculty supervi-
sion. Intensive literature search culminating
in a technical report. Oral presentation at
the option of the faculty.

MNE 580 six credits
Masters Thesis
Prerequisites: Graduate standing, Thesis
Option, and approval of the student’s
Graduate Committee
Thesis research on an experimental or
theoretical project in mechanical engineer-
ing under a faculty advisor. A formal thesis
must be submitted to fulfill the course
requirements.

MNE 590 six credits
Masters Project
Prerequisites: Graduate standing, Project
Option, and approval of the student’s
Graduate Committee
Project research in conjunction with industry
under a faculty advisor. A formal report
must be submitted to fulfill the course
requirements.
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Materials science is a rapidly developing field that includes theoretical and experimental
studies relating to solid state microelectronics, liquid crystals, superconductors, optical fibers,
metallic alloys, ceramic materials, gravity-free processing, and other advanced applications.

Semester Credits

First Year First         Second
EGR 107, 108 Intro. Engineering through Applied Sci. I, II 3 2
PHY 111 (or 113) Physics for Science & Engineering I 4
PHY 112 (or 114) Physics for Science & Engineering II 4
MTH 113 (or 111) Calculus for Applied Sci. and Engineering I 4
MTH 114 (or 112) Calculus for Applied Sci. and Engineering II 4
CHM 151, 161 Princ. Modern Chem. I / Applied Chem. I 4
CHM 152, 162 Princ. Modern Chem. II/ Applied Chem II 4
ENL 101 Critical Writing and Reading I 3

15 17
Second Year
PHY 115 Introduction to Classical Physics 3
PHY 213 Applied Modern Physics 3
PHY 225, 227 Introductory Experimental Physics I, II 2 1
PHY 234 Intermediate Mathematical Physics 3
MNE 231 Materials Science1 3
MTH 213 (or 211) Calculus for Applied Sci. and Engineering III 4
ENL 102 Critical Writing and Reading II 3
ENL 266 Technical Communications 3
ECE 160 Foundations of Computer Engineering2 4

15 14
Third Year
PHY 313 Mechanics 3
PHY 321, 322 Electronic Devices and Circuits I, II3 3 3
PHY 341, 342 Modern Physics & Quantum Mech I, II1 3 3
CHM 315, 316 Physical Chemistry I, II1 4 4
PHY 300 Undergraduate Seminar 3

General Education 6
16 16

Fourth Year
PHY 441 Statistical Thermodynamics1 3
PHY 442 Elements of Solid State Physics1 3

General Education 6 6
Physics Electives 6 3

15 12

                        Total credits: 120

1 Required courses for materials science option (beyond those for Conventional Option).

2 CIS 115 or other computer course may be substituted for ECE 160, but must be approved
by advisor.

3 Upper-division Laboratory requirement: a minimum of 6 credits must be selected from the
laboratory courses PHY 321, 322,421, 422— included in total minimum required physics
electives (ECE 211, 251 may substitute for PHY 321).

Physics Major
Materials Science Option

Requirements

Recommended Electives: Materials
Science Option

ECE 231 Electrical Material Science**
EGR 232 Engineering thermodynamics
PHY 314 Wave Motion*
PHY 411, 412 Electric/magnetic Fields I, II*
MNE 471 Physical Metallurgy
PHY 531 Intermediate Quantum

Mechanics I*
CHM 523 Thermodynamics

* Recommended for graduate-school bound
students

** Requires a minimal knowledge of circuit
theory — PHY 321 is sufficient

Electives: Conventional Physics Option

PHY 251, 252 Elem. Astrophysics I, II
PHY 301 Undergraduate Seminar
PHY 314 Wave Motion*
PHY 315 Fluid Mechanics

Supplement
(Corequisite MNE 332)

PHY 321, 322 Electronic Devices and
Circuits*

PHY 351, 352 Physics of the Environment
PHY 363 Intermediate Astrophysics
PHY 411, 412 Electric and Magnetic

Fields I, II*
PHY 421, 422 Advanced Physics

Laboratory I, II*
PHY 441 Statistical Thermodynamics
PHY 442 Elements of Solid State

Physics
PHY 495 Independent Study
PHY 480 Undergraduate Research
PHY 490 Senior Thesis
PHY 510 Special Topics in Physics
PHY 521 Computational Physics
PHY 531 Intermediate Quantum

Mechanics I*
PHY 543 Statistical Thermodynamics
PHY 550 Fundamentals of Physical

Oceanography
PHY 551 Introduction to Nuclear

Physics

* Students who intend to continue their
studies in physics at the graduate level
should consult with their advisors. A typical
course selection for students planning on
attending graduate school is indicated
above by a star after the course number.

Physics
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Alternative Paths Program Requirements
Depending on the results of placement testing, new freshman students may be placed into
one of the following first-year curricula in lieu of the standard curriculum.

Semester Credits

First Second
First Year Courses for Precalculus-Ready Freshmen
ENL 101,102 Critical Writing and Reading I, II 3 3
MTH 131 Precalculus   3
MTH 113 Calculus For Science and Engineering I 4
PHY 111 Physics for Science and Engineering I 4
PHY 162 Science, Technology, and Society II:

Environment 3
EGR 107 Introduction to Engineering Applied Science I 3

General Education Electives 6
15 14

First Second
First-Year Courses for Algebra-Ready Freshmen
ENL 101, 102 Critical Writing and Reading I, II 3 3
CHM 151 Principles of Modern Chemistry I 3
CHM 161 Introduction to Applied Chemistry I 1
MTH 100 Basic Algebra 3**
MTH 131 Precalculus 4
PHY 162 Science, Technology, and Society II:

Environment 3
EGR 131 Introduction to Design 1

General Education Electives 6
15 12

*    Another 2nd science course as approved by departmental advisor may be substituted.
** Students receive 3 administrative credits for Math 100. Administrative credits do not
count towards the total credits required for graduation.

Calculation of GPA in the Physics Major

Students must have a 2.000 cumulative
grade point average (GPA) for all courses
taken at the university in order to graduate.
Students must also have a 2.000 cumulative
GPA in the major. For purposes of this
computation:
1. All courses with a PHY prefix except PHY
030, 101, 102, 103, 104, 130, 151, 161,
162, 171, 172, 182, and 183 count in
calculating the GPA for a physics major
2. Courses required for the major but taken
outside the major discipline are not counted
the calculation of the major cumulative GPA
3. As is the case for all University courses,
only the most recently earned course grade
(whether higher or lower) shall enter in the
calculation of the major cumulative GPA.
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PHY 030 three administrative credits*
START Science I
A laboratory based course which develops
scientific reasoning skills by the study of
basic physical concepts. Students study
properties of matter (mass, volume, density,
etc.). This course is for students accepted to
the university into the special START
Program. (Formerly STR 030, fall semester.)

PHY 101 three credits S
Introduction to Physics I
Pre- or Corequisite: MTH 101 recommended
An introductory course in physics covering
mechanics, heat, and thermodynamics.
Emphasis is on fundamentals and their
application to practical problems. Non-
calculus presentation.

PHY 102 three credits S
Introduction to Physics II
Pre- or Corequisite: MTH 102 recommended
Continuation of PHY 101. The topics
covered include heat and thermodynamics,
vibrations, optics, electricity and magnetism.
Non-calculus presentation.

PHY 103 one credit S
General Physics Laboratory I
2 hours laboratory
A laboratory course that accompanies PHY
101. An introduction to experimental
techniques. Experiments in mechanics.

PHY 104 one credit S
General Physics Laboratory II
2 hours laboratory
A laboratory course that accompanies PHY
102. Experiments provide students with a
solid understanding of basic DC circuit
concepts and an introduction to AC circuits.

PHY 111 four credits
Physics for Applied Science and
Engineering I
4 hours lecture and laboratory, 1 hour
recitation
Corequisite: MTH 113, EGR 105
A calculus-based introduction to the
concepts of classical mechanics. This course
is a component of IMPULSE and is taught in
an active learning mode in a computerized
physics studio.  The material is presented in
an integrated format of lectures and
laboratory experiments. Topics include 1-
and 2-dimensional motion, dynamics,
conservation of energy and momentum,
rotational motion and angular momentum.

Physics Courses

In the course of their studies, many UMass Dartmouth students acquire a background in
basic physics and mathematics which enables them to take upper division physics courses. A
number of these students may elect to extend their study of physics into more advanced
areas. A major goal of our two physics minors is to provide encouragement and formal
recognition for these students.

The Physics Minor has the additional goal of establishing the physics background needed to
enter interdisciplinary fields which have a significant physics content. This would be
particularly useful for students majoring in fields such as Chemistry, Mathematics, Engineer-
ing, and Computer Science. Students considering a career in fields such as Biophysics or
Medical Physics would benefit from a minor in physics.

The Environmental Physics Minor focuses specifically on the physics background needed to
enter interdisciplinary environmental fields which have a significant physics content.

Students who wish to enter either program must obtain approval of the Physics Department
chairperson, preferably before enrolling in upper-division courses. Students who adopt one
of the Physics minors must meet the university requirements of cumulative grade point
averages and total number of credits. In addition, the Physics Department requires that the
cumulative grade point average in physics courses submitted for recognition of completion
of a minor in physics be 2.0 or above.

Physics

Requirements
credits

PHY 113 Classical Physics I 4
PHY 114 Classical Physics II 4
PHY 213 Applied Modern Physics OR 3
PHY 115 Intro. to Classical Physics 3

An additional nine credits selected from the
following upper division courses:

PHY 300 Undergraduate Seminar 9
PHY 313 Mechanics
PHY 314 Wave Motion
PHY 341, 342 Modern Physics and

Quantum Mechanics I, II
PHY 351, 352 Environmental Physics I, II
PHY 363 Intermediate Astrophysics
PHY 411, 412 Electric & Magnetic Fields I, II
PHY 441 Statistical Thermodynamics
PHY 442 Elements of Solid State Physics
PHY 531 Intermediate Quantum Mech. I

Total    20

Notes: Physics Minor

Certain other graduate courses may be
substituted for the listed upper division
courses, with the approval of the Physics
Department.

A student wishing to minor in Physics must
also acquire a substantial background in
calculus (MTH 111, 112, and 211 or equi-
valent are required).

Environmental Physics

Requirements
credits

PHY 113 Classical Physics I  OR 3 or 4
PHY 101 Introduction to Physics I

PHY 114 Classical Physics II  OR 3 or 4
PHY 102 Introduction to Physics II

PHY 351 Physics of the Environment I 3
PHY 352 Physics of the Environment II 3
PHY 300/400/500 Physics elective 3

with an environmental theme*
PHY One other Physics environ-

mental elective** 3

Total    18-20

Notes: Environmental Physics Minor

* Fundamentals of Physical Oceanography is
an example.

** Environmentally related courses include
PHY 162, 163, 171, 172, and 182.

Physics Minors

* Administrative credits do not count
toward the total required for graduation.

Physics
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Covers the same topics as PHY 113 but in an
integrated instructional mode.  This course
may be repeated as PHY 113.

PHY 112 four credits
Physics for Applied Science and
Engineering II
4 hours lecture and laboratory, 1 hour
recitation
Prerequisite: PHY 111 or PHY 113
Corequisite: MTH 114, EGR 108
A calculus-based introduction to the concepts
of electricity and magnetism. This course is
taught in an active learning mode in a
computerized physics studio.  The material is
presented in an integrated format of lectures
and laboratory experiments. Topics include
electric fields, flux, electric potential,
elementary DC and AC circuits, and magnetic
fields. Laboratory experiments provide
students with a solid understanding of basic
DC circuit concepts and an introduction to
AC circuits. Covers the same topics as PHY
114 but in an integrated instructional mode.
This course may be repeated as PHY 114.

PHY 113 four credits O if honors
Classical Physics I
Includes 2-hour weekly laboratory
Prerequisite: MTH 113 or 111
A calculus based introduction to classical
mechanics emphasizing problem solving.
Topics include particle kinematics and
dynamics, concepts of work, energy and
momentum, rotational motion and
oscillations.

PHY 114 four credits O if honors
Classical Physics II
Includes 2-hour weekly laboratory
Prerequisite: MTH 114 or 112
Continuation of PHY 113. Study of electric
and magnetic fields, electric potential,
capacitance and inductance, elementary
circuits, and electromagnetic oscillations.
Laboratory experiments provide students
with a solid understanding of basic DC
circuit concepts and an introduction to AC
circuits.

PHY 115 three credits S, W, O
Introduction to Classical Physics
Prerequisite: PHY 111 or 113
This course treats topics in classical physics
from the areas of waves, optics, and
thermodynamics. Two oral presentations
with technical write-ups are required.

PHY 130 three credits S
START Science II
Prerequisite: PHY 030 (STR 030)
A laboratory based course which develops

deuterium. Water and its distribution, rate
of use, and pollution. Atmospheric-oceanic
circulation and heat balance. Weather and
climate. Humanity as agent of change on
planet Earth. Outlook on future.

PHY 182 three credits S, G
Introduction to the Weather
The fundamentals of atmospheric science.
Basic physical principles which affect the
general circulation of the atmosphere and
their relation to the day-to-day sequence of
weather events are discussed. As part of the
course, students generate short-term
forecasts using real time information
available by computer from the internet.

PHY 183 three credits S, G
Global Climate Change
What we know about global climate change
and how to understand it, and with what
certainty we know it, aimed to meet the
increasing need for citizens of the world to
be scientifically literate about this issue.
Using basic physical principles, this course
concentrates on the science of climate
change.

PHY 213 three credits
Applied Modern Physics
4 classroom hours weekly
Prerequisite: PHY 112 or 114
A first course in modern physics designed
for engineering and physics students. It
deals with diffraction and interference, basic
atomic and nuclear physics; emphasizes the
areas of modern physics that are likely to be
of use in practical engineering applications.

PHY 225 two credits
Introductory Experimental Physics I
1 hour lecture, 3 hours laboratory
Introduction to techniques, equipment and
data analysis in experimental physics.
Develops skills in the use of instruments
such as the oscilloscope and multimeter;
error estimation and propagation; data
analysis using computer spreadsheets; and
laboratory notetaking and reporting. The
lectures introduce the theory of error
analysis, interpretation of experimental data
and scientific ethics.

PHY 227 one credit
Introductory Experimental Physics II
(short version)
3 hours laboratory
Prerequisite: PHY 225 or permission of
instructor
Continuation of PHY 225.

PHY 234 three credits

Gen Ed note:  Physics courses satisfy the
Natural Science and Technology require-
ment. Those marked S below are appropri-
ate for non-science/engineering majors.
Some courses satisfy other requirements, as
noted.

scientific reasoning skills by the study of
basic physical concepts, continuing from STR
030. Students study properties of motion
(position, velocity, acceleration, etc.). This
course is for students accepted to the
university into the special START Program.
(Formerly STR 130, spring semester.)

PHY 151 three credits S
Introductory Astronomy
An introduction to astronomy that surveys
the content, structure, and scale of the
cosmos as it is presently known. Properties
of the solar system, the sun and stars, exotic
objects such as pulsars and black holes,
galaxies, quasars, and the universe as a
whole are discussed. Each semester a
different topic of current interest in
astronomical research will also be covered.
Evening observing sessions will be arranged.

PHY 161 three credits S
Science, Technology, and Society I
Interaction of science and technology with
the individual and contemporary society.
Topics include forensic physics, including
how science and technology are used in
today’s judicial system.

PHY 162 three credits E, S, G
Science, Technology, and Society II:
The Environment
This course studies current environmental
issues and their relations to technological
choices. For example, air and water quality
are examined in relation to the use of
various renewable and non-renewable
energy resources. The course is non-
mathematical and satisfies 3 credits of the
Natural Science requirement.

PHY 171 three credits S
Planet Earth and its Resources I
Origin and history of earth; composition and
structure of its interior, crust, oceans, and
atmosphere. Plate tectonics and sea floor
spreading; seismology, vulcanism and
earthquakes; magnetism of earth. Forces
shaping earth’s surface, faults and folds,
erosion, sedimentation and weathering.
Earth materials: soil, minerals and ores,
igneous, sedimentary, and metamorphic
materials. Earth resources: salts and
fertilizers, chemical supplies, and building
materials.

PHY 172 three credits S
Planet Earth and its Resources II
Earth resources: rare and abundant metals
and their uses, history of life on earth, the
fossil record. Energy and fossil fuels. Nuclear
energy sources, uranium, plutonium, and
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Intermediate Mathematical Physics
3 hours weekly
Prerequisites: PHY 112 or 114, MTH 213 or
211
The development of the mathematical and
computational tools needed for solving
more advanced physics problems. Topics are
selected primarily from classical mechanics
and electricity and magnetism.

PHY 251 three credits
Elementary Astrophysics I
Prerequisite: One year of science or
mathematics or permission of instructor
Basic concepts and modern developments in
astrophysics at an elementary level. It can be
used to fulfill the science requirement.
Subjects to be discussed range from the
solar system and the structure and evolution
of the stars to galaxies and the expanding
universe. Observing techniques are also
taught using the observatory telescope.

PHY 252 three credits
Elementary Astrophysics II
Prerequisite: PHY 251 or permission of
instructor
A continuation of PHY 251, this course
consists of a more detailed analysis of
subjects introduced the preceding semester.
Among the topics to be considered are
cosmology and high-energy astrophysics
including pulsars, quasars and black holes.
More advanced observing techniques are
introduced, including astrophotography and
electronic imaging.

PHY 271 three credits S
The Solar System: Exploring the Planets
3 hours lecture
Prerequisite: PHY 171
Introduction to the physical nature of the
solar system. Characteristics of the planets
and major satellites will be examined using
lecture and WWW sites. Topics will include
compositions, internal structures, atmo-
spheres, possibilities for biological activity,
and the development of geologic surface
features. The presentation is non-math-
ematical and will introduce the use of the
observatory and basic astrophotography.

PHY 298 one to six credits
Experiential Learning
Prerequisites: At least sophomore standing;
permission of the instructor, department
chairperson, and college dean
Work experience at an elective level
supervised for academic credit by a faculty
member in an appropriate academic field.
Conditions and hours to be arranged.
Graded CR/NC. For specific procedures and

regulations, see section of catalogue on
Other Learning Experiences.

PHY 300 three credits
Undergraduate Seminar
A seminar conducted at the sophomore-
junior level on topics in contemporary
physics, astrophysics and related topics.

PHY 313 three credits
Mechanics
Prerequisites: PHY 115, 234, MTH 211 or
213
Mechanics of particle systems including
central force motion and two body
scattering, accelerating coordinate systems,
rigid body kinematics and dynamics,
coupled oscillators, small vibrations and
normal modes, introduction to Lagrangian
methods.

PHY 314 three credits
Wave Motion
Prerequisites: PHY 234, MTH 211 or 213
Wave phenomena in mechanics, optics,
acoustics, and fluids. A study of the wave
equation and its applications with emphasis
on the general properties of waves.
Interference, diffraction, reflection,
refraction and polarization, and Fourier
decomposition.

PHY 315 1 credit
Fluid Mechanics Supplement
1 hour lecture
Prerequisites: PHY 115, MTH 211 or 213
Corequisite: MNE 332
To enhance the background of physics
students who take MNE 332. Specific topics
include distributed force and moment
analysis for applications to fluid statics,
thermodynamic principals applied to fluid
mechanics, Coriolis force in rigid bodies and
in the ocean-atmospheric system, and basic
force balance for the ocean and the
atmospheric flows.

PHY 322 three credits
Electronic Devices and Circuits II
2 hours lecture, 3 hours laboratory
Prerequisite: PHY 321
A continuation of PHY 321 with emphasis
on applications using the elements and
techniques of modern research, including
integrated-circuit devices, digital circuits,
and computer interfacing.

PHY 341 three credits
Modern Physics and Quantum
Mechanics I
Prerequisite: PHY 213
Experimental evidence leading to the

development of modern physics, Bohr-
Sommerfeld theory of the hydrogen atom.
Special relativity, introduction to the
Schroedinger equation with solutions to
simple problems leading to the study of one
electron atoms. Electron spin, magnetic
moment, and the fine structure in hydrogen
spectra.

PHY 342 three credits
Modern Physics and Quantum
Mechanics II
Prerequisite: PHY 341
Continuation of PHY 341. Further applica-
tions of the principles of quantum mechan-
ics with applications to many particle
systems. Quantum statistics, atomic spectra
of many electron atoms, nuclear structure,
nuclear models and scattering.

PHY 351 three credits
Physics of the Environment I
Prerequisites: A one year course in physics
and MTH 101 or 131
A course applying scientific concepts and
simple mathematical modeling (noncalculus)
to environmental problems. Major topics
addressed include the cycling of various
substances (water, carbon, sulfur, etc.) in
the natural environment and effects of
anthropogenic perturbations on them.

PHY 352 three credits
Physics of the Environment II
Prerequisite: PHY 351
Continuation of PHY 351. Acid rain,
climatology and the “greenhouse effect”.
Survival of populations. More elaborate
mathematical modelling, some of which
involves a little calculus, but a knowledge of
calculus is not a prerequisite.

PHY 363 three credits
Intermediate Astrophysics
Prerequisites: PHY 251, 252; or permission
of instructor.
This course explores in greater detail topics
in stellar and galactic astronomy that were
introduced in PHY 251-252. Variable stars,
binary stars, star clusters, and galactic
structure will be discussed with an emphasis
on areas of current astronomical research.
Astronomical imaging and image-processing
techniques will be taught using equipment
at the observatory.

PHY 411 three credits
Electric and Magnetic Fields I
Prerequisite: PHY 234
Study of the fields of static charges and
constant currents, the properties of
dielectric and magnetic materials, and
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magnetic induction leading to the formula-
tion of Maxwell’s equations.

PHY 412 three credits
Electric and Magnetic Fields II
Prerequisite: PHY 411
Continuation of PHY 411. Development of
the wave equation. Electro-magnetic waves
in space and in matter. Study of radiation
from time varying charge and current
distributions.

PHY 430/PHY 530 three credits
Methods and Strategies for Physics
Teachers
Prerequisites: PHY 111 or 113, 112 or 114,
213, 234
This course is designed for those with an
interest in teaching physics or physical
science at the secondary school level. It
emphasizes the use of varied teaching
strategies and methods to cater to different
learning styles of students. Attention is
given to analytic and graphic as well as
intuitive presentation of physics concepts
and phenomena. Teaching techniques
including audio-visual aids, demonstration
and hand-on experiments are used to
enhance the learning experience.

PHY 441 three credits
Statistical Thermodynamics
Prerequisite: PHY 213
The laws of thermodynamics and their
interpretation based on the microscopic
behavior of matter. Entropy and probability,
equilibrium, reversibility, thermodynamic
functions, phase changes, quantum
statistics. Applications to problems in solid
state physics.

PHY 442 three credits
Elements of Solid State Physics
Prerequisite: PHY 342
Basic concepts of condensed matter physics,
crystal structure, crystal diffraction, lattice
vibrations, theory of metals, semiconductors
and insulators, magnetic properties of
solids.

PHY 480 three credits
Undergraduate Research
Prerequisite: Permission of department
Individual work under the supervision of a
faculty member on an experimental,
theoretical, or literature review project in
physics. This work may lead to a senior
thesis project or may be concluded by a
written report at the end of the term.

PHY 490 three credits
Senior Thesis

Intensive individual work on an experimental
or theoretical problem in physics under the
guidance of a faculty member. The special
project is to be selected at the beginning of
the senior year. Credit will be assigned in the
second semester.

PHY 495 three credits
Independent Study
Prerequisites: Upper-division standing;
permission of instructor, department
chairperson, and college dean
Individual study of selected topics in physics
under the guidance of a faculty advisor. This
course is suitable for study of physics
subfields of special interest to individual
students and faculty members. Conditions
and hours to be arranged.

PHY 196, 296, 396, 496 three credits
Directed Study
Prerequisites: Permission of the instructor,
department chairperson, and college dean
Study under the supervision of a faculty
member in an area covered in a regular
course not currently being offered.
Conditions and hours to be arranged.

Graduate Courses in Physics

PHY 510 three credits
Special Topics in Physics
Prerequisites: Variable, depending on topic
An advanced treatment of a special topic in
physics with an emphasis on recent
developments. The subject matter varies
according tho the interests of the instructor
and the students.

PHY 515 three credits
Physics of Ocean Boundary Layers
Prerequisites: PHY 315 and MNE 332 or
equivalent; or exposure to PDEs or
undergradaute fluid medchanics
Tools and the physical concepts needed to
understand the physics of ocean boundary
layers. This course considers tensor analysis,
motion relative to a point, Bousinessq
approximation, vorticity dynamics in
geophysical fluid flows and the physical
processes pertaining to oceanic boundary
layers, surface gravity waves, and oceanic
turbulence. Also discussed is surface energy
exchange at the ocean-atmosphere
interface.

PHY 521 three credits
Computational Physics
Prerequisites: CIS 115 and PHY 313 or
equivalents
Application of computational techniques to
computer simulations in physical science and
engineering. The course covers physical
concepts such as realistic projectile motion,
planetary systems, nonlinear dynamics,
chaos and fractals, and electromagnetic and
quantum systems. The course exposes
students to numerical algorithms and
methods such as solutions to optimization,
quadrature, fast Fourier transform, and
boundry value problems, and gives hands-
on experience in programming and
computer simulations.

PHY 531 three credits
Intermediate Quantum Mechanics I
Fundamentals of quantum mechanics.
Schrödinger equation, operator techniques,
angular momentum, central force motion,
spin, matrix representations, and elementary
perturbation theory are studied.

PHY 543 three credits
Statistical Thermodynamics
The laws of thermodynamics and their
interpretation based on the microscopic
behavior. Entropy and probability, equilib-
rium, reversibility, thermodynamic functions,
phase changes, quantum statistics are
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Advanced Mathematical Physics I
Mathematical methods in physics. Linear
algebra, complex variable theory,
eigenfunction expansions and orthogonal
functions, the special functions of math-
ematical physics are studied.

PHY 622 three credits
Advanced Mathematical Physics II
Continuation of PHY 511. Partial differential
equations, integral equations, Green’s
functions, generalized functions, calculus of
variations, and group theory are studied.
(Formerly PHY 512.)

PHY 631 three credits
Intermediate Quantum Mechanics II
Radiative processes and the theory of
scattering. Other topics included are
variational principles, symmetry and
invariance principles, and second quantiza-
tion. Relativistic quantum mechanics and
field theory are introduced. (Formerly
offered as PHY 532.)

PHY 632 three credits
Advanced Quantum Mechanics
Further training for students in theoretical
physics on a graduate level. Explores in
depth topics discussed in PHY 531 and PHY
631. (Formerly offered as PHY 533.)

PHY 635 three credits
Solid State Physics I
Basic concepts of solid state physics,
including crystal structures, lattice vibrations
and ionic crystals. Also examined are
dielectric and optical properties of insula-
tors, ferroelectrics, free electron theory of
metals, energy bands, and semiconductors.
(Formerly offered as PHY 541.)

PHY 636 three credits
Solid State Physics II
Theory of conductivity and related effects.
Rectification and transistors, imperfection in
crystals, plastic deformation color centers,
optical properties of solids, and theory of
magnetism are also studied.

PHY 641 three credits
Statistical Mechanics
Prerequisite: PHY 213 or equivalent
Thermodynamics and its statistical interpre-
tation. Canonical, micro-canonical, and
grand canonical ensembles. Boltzmann,
Fermi, and Bose distributions, and their
applications to equilibrium and transport
phenomena. Phase equilibrium is also
studied.

PHY 645 three credits

Note: 500-level courses are for graduate
students and advanced undergraduates.
600-level courses are for graduate students
only. See the Graduate Catalogue for
graduate general and program require-
ments.

Ocean Circulation and Modeling
Prerequisite: PHY 550 or permission of
instructor
Theories of ocean circulation, including
wind-driven and thermohaline components,
and their numerical modeling. The concepts
of geostrophy, Sverdrup-to-Strommel
dynamics, stratification, rotation, and
diffusion processes are discussed for the
general circulation features in all three
world oceans. Primitive equation-based
numerical modeling experiments are
discussed for the global-scale, basin-scale,
regional-scale, and feature-based models.

PHY 651 three credits
Nuclear Physics
Structure and properties of nuclei. Also
studied are nuclear forces and potentials,
nuclear shell model and collective model,
strong, electromagnetic, and weak
interactions, nuclear reactions and decays.

PHY 652 three credits
Elementary Particle Physics
Relativistic kinematics of particle motion,
phenomenological and dynamical theories
of particle interactions and classification of
particles according to symmetry principles.

PHY 655 three credits
Ocean Atmosphere Dynamics
Prerequisite: PHY 550 or permission of
instructor
Ocean atmosphere dynamic interaction
processes related to short-term and long-
term climate variability. El Niño/southern
oscillation, North Atlantic osscilation and
moonsoon dynamics are discussed with the
perspective of global climate change. During
the semester the class will conduct a real-
time monitoring experiment of the Pacific
Ocean using the Internet. Also presented are
advanced assimilation techniques of satellite
(GEOSTAT, Topex/Poseidon, SeaWifs) and
in-situ data from the World Ocean Circula-
tion Experiment (WOCE) in numerical
climate models.

PHY 660 three credits
Physical-Biological Interactions in the
Ocean
Prerequisite: PHY 550 or permission of
instructor
Fundamental physical-biological interactions,
emphasizing the relationships between
physical oceanographic processes and
oceanic biology over a variety of spatial and
temporal scales.  This interdisciplinary course
uses lectures, readings, and sample
problems, and requires a mini-research
project or term paper.

studies. Applications to problems in solid
state physics are examined.

PHY 550 three credits
Fundamentals of Physical Oceanography
Prerequisite: Differential and integral
calculus or permission of instructor
Fundamental physical oceanographical
processes important to coastal and open
ocean environments.  Included in the course
are lectures by current researchers in
specialized topics such as satellite oceanog-
raphy and numerical modeling.

PHY 551 three credits
Introduction to Nuclear Physics
Prerequisite: PHY 341 or equivalent
Discussion of topics in nuclear physics,
including nuclear forces, nuclear models,
nuclear reactions, and nuclear energy.

PHY 611 three credits
Electromagnetic Theory I
Boundary value problems in electrostatics,
Green’s functions and eigenfunction
expansions. Also examined are Maxwell’s
equations, momentum and energy of the
electromagnetic field, radiation, multipole
expansions, scattering, special relativity and
Lagrangian formulation, radiation from
moving charge, radiation reaction.

PHY 612 three credits
Electromagnetic Theory II
Prerequisite: PHY 611 or equivalent
Study of simple radiating systems, scattering
and diffraction of electromagnetic waves,
radiation by moving charges, special theory
of relativity, Lorentz transformation,
covariant formulation of Maxwell’s
equations, relativistic particle dynamics,
scattering of charged particles, radiation
damping and self-fields of a charged
particle.

PHY 615 three credits
Theoretical Mechanics and Relativity
The Lagrangian and Hamiltonian formula-
tion of Newtonian mechanics. Also covered
are variational principles, transformation
theory, Poisson brackets, Hamilton-Jacobi
theory, special relativity and the covariant
formulation of particle mechanics. General
relativity is introduced.

PHY 616 three credits
Graduate Seminar
A seminar devoted to the discussion of
topics in modern physics and related
subjects.

PHY 621 three credits
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PHY 661 three credits
Physical Oceanography of Shallow Seas
Prerequisite: PHY 550 or permission of
instructor
Physical oceanographic processes important
to European and United States shallow seas,
continental shelves, and banks, and their
relationship to nutrients and biology
(plankton and fish) in these regions.
Included in the course are lectures by
current researchers in appropriate topics.

PHY 662 three credits
Physical Oceanography of Enclosed
Basins
Prerequisite: PHY 550 or permission of
instructor
Physical oceanographic processes important
to enclosed basins and their relationship to
nutrients and biology (plankton and fish) in
these regions. Regions of study include the
Gulf of Maine, Gulf of Mexico, and
Mediterranean Sea. Included in the course
are lectures by current researchers in
appropriate topics.

PHY 680 three credits
Graduate Project
Prerequisite: Permission of instructor
Directed research on a project in experimen-
tal, theoretical, or applied physics under the
supervision of a faculty sponsor. The
research may be concluded with a written
report at the end of one or two terms.
Graded A-F, or IP if the project is conducted
across two terms.

PHY 685 three credits
Graduate Research
Prerequisite: Permission of instructor
Supervised research on an experimental or
theoretical topic in physics under a faculty
advisor. This course is offered only to
students indicating strong intention and
ability to do thesis work in subsequent
semesters. The credits are considered
equivalent to Thesis (PHY 690) if thesis work
on the same topic is taken up later.
Otherwise, a written report is required at
the end of the research. Graded A-F, or IP if
the work is approved to be continued as
PHY 690 Thesis, in which case the grade
earned when the thesis is completed will
replace the IP.

PHY 690 up to 12 credits
Master’s Graduate Thesis
Thesis research on an experimental or
theoretical project in physics under a faculty
advisor. The specific project is usually
selected at the beginning of the second year
of graduate study. A written thesis must be
completed in accordance with the rules of
the Graduate School and the College of
Engineering. Graded A-F.
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Materials and Textiles

Materials are “stuff.” Metals, ceramics,
glasses, plastics, and wood are familiar
materials, but we should also pay attention
to softer materials like cosmetics, food, our
own tissues, and fabrics. Much of the
challenge of the immediate future is to bring
the soft human world and the hard artificial
world closer. Textiles are so familiar as
clothing, carpets, and draperies that we tend
to forget what special combinations of
softness and strength can be achieved by
combining fibers. Fibrous structures are the
basis for most animal and plant tissues, for
the high performance composites that are
steadily replacing metals and for many
industrial cables, belts, and tires. In addition
there are rapid developments in smart textiles
with electronic functions and in soft
electronics. As conventional labor-intensive
textile manufacturing becomes a global
enterprise, we can see an increasing focus
here in Massachusetts on the development
and design of new fibers, new materials, and
new applications. The business is technology;
but PhDs alone can’t run a company. The
business needs scientists, engineers, quality
control, marketing, management, and all
forms of support, but with a technical edge
of innovation.

Many traditional materials departments are
predominantly devoted to hard materials,
metals, ceramics, and glasses. Coming from
textiles we have a special view of a world
where things bend and fold rather than crack
and break; and systems are tough like
animals and birds rather than fragile like
current automobiles and aircraft. As a result,
this region and this department have
something special to offer.

The key is for students to find for themselves
a special combination of skills. The depart-
ment offers many possibilities to its students,
from opportunities for focused study to
innovative research.
•
Through a special student exchange program
with the University of Rhode Island, students
may spend one or two semesters in the
Department of Textiles, Fashion Merchandis-
ing, and Design. Possible coursework includes
fashion retailing, fashion buying, textile
marketing, textile history, fashion history,
apparel design, apparel production, and
clothing and human behavior.
•
Students enrolled in Materials and Textiles
who have an interest in fashion, buying, or
merchandising that extends beyond the
course offerings at UMass Dartmouth are
eligible to become “visiting students” at the

Fashion Institute of Technology. Students are
responsible for tuition and other costs
assessed by the Fashion Institute of Technol-
ogy.
•
Materials students can also take advantage of
exchange opportunities with several
universities in eastern and western Europe.
•
The Textile Sciences Building has approxi-
mately 15,000 square feet of laboratory
space devoted to research and education,
with equipment for turning out new
materials into yarn from the raw material and
the conversion of these yarns into new
structures from wovens and knits to
composites and kidneys.
•
Equipment is also available for treating small
amounts of fibers, yarns, and fabrics both
atmospherically and under pressure. A variety
of chemical finishes can be applied to fabrics
to produce various functional properties.
Students gain experience with most wet
finishing operations and evaluating perfor-
mance properties during each processing
stage.
•
Most of the research conducted by under-
graduate and graduate students, in
conjunction with faculty members, is in the
area of materials science. The department
has purchased about $700,000 in new
equipment over the last seven years. UMass
Dartmouth is a member of the National
Textile Center and shares resources with
seven other universities in the US who are
working together to rebuild the textile
industry into the future soft materials
industry.

The Materials and Textiles Department
awards a number of industry-sponsored
scholarships every year, based on both need
and academics. Textile programs qualify
under the New England Regional Student
Program to allow non-resident students from
the other New England states to pay a
reduced non-resident tuition.

Paul Calvert (chairperson) materials
science, polymer and ceramic structure/
property relations, biomaterials, ink jet
printing

Qinguo Fan textile chemistry, chemical
analysis, wastewater treatment, color
science, dye chemistry

Yong Ku Kim  textile engineering, fiber/
polymer physics, composite materials,
polymer engineering, medical textiles

Kenneth Langley flock materials, micros-
copy, statistics, yarn processing, natural
fibers

Samuel C Ugbolue polymer, fiber, and
textile science, yarn manufacture, knitting
and clothing engineering

Steven B Warner fiber formation and
properties, material science, polymers,
absorbency, anisotropic wicking, nonwoven
technology, microscopy, thermal analysis,
biomaterials

Faculty and Fields of Interest

Mission

The Department of Materials and Textiles:
•
Supplies appropriately educated and trained,
quality graduates at the Bachelor of Science
and Master of Science levels for graduate
schools or leadership roles in the textile and
allied industries,
•
Provides research and development
capability necessary for sustained improve-
ment and long term growth in the textile
sector, and
•
Provides outreach programs with specialized
expertise to disseminate knowledge and
information, and to drive the solution of
increasingly complex and textile-related
problems.

We strive to stimulate regional as well as
national industry in the fiber, textile, and
associated fabricated product businesses to
compete successfully in the global market-
place.
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Materials
BS Degree

This program of study offers a unique blend
of courses in the materials sciences,
manufacturing, and management.

The linking of science, engineering, and
management addresses the objectives of the
many small and medium-sized technology
companies in New England.

This innovative program is designed to
prepare students for careers in small and
large companies that develop or use new
materials for advanced technology in a
broad range of areas including medical
devices, sports, electronics, optics, textiles,
food, and cosmetics.

Business Administration Minor
The courses in Management Information
Systems, Accounting, Management,
Marketing, and Economics comprise a special
version of the Business Administration Minor
offered by the Charlton College of Business.
Students’ transcripts will display the
Materials/Materials Technology Option major
and a Business Administration minor. This
minor is required for completion of the
Materials/Materials Technology Option
major.

Specialization
Students should choose a group of electives
in the final year to provide a specialization in
textiles, biomaterials, electronic materials, or
another area, as agreed with the advisor.

Materials Technology Option Requirements

Calculation of GPA in Materials majors

Students must have a 2.000 cumulative
grade point average (GPA) for all courses
taken at the university in order to graduate.
Students must also have a 2.000 cumulative
GPA in the major. For purposes of this
computation:
1
All courses with a TES, TEC, or TET prefix
count in calculating the GPA;
2
Courses required for the major but taken
outside the major discipline are not counted
in the calculation of the major cumulative
GPA;
3
As is the case for all University courses, only
the most recently earned course grade
(whether higher or lowers) shall enter in the
calculation of the major cumulative GPA.

Note: Materials/Materials Technology is
a revision of the previous Textile Science/
General Option major; it goes into effect
Fall 2005.

Semester Credits
First Second

First Year
ENL 101, 102 Critical Writing and Reading I, II 3 3
MTH 101, 102 Elements of College Math I, II 3 3
GBA 101 The Business Organization I, II 1.5 1.5
TES 105 Contemporary Issues in Materials Science 3
TES 110 Environmental Science and Business 3

General Education Electives 3 6
13.5 16.5

Second Year
ACT 211,212 Accounting I, II 3 3
TES 201 Mechanical Properties of Materials 3
ECO 231,232 Principles Micro/Macroeconomics 3 3
MGT 212 Business Statistics 3
MKT 211 Principles of Marketing 3
ENL 265 Business Communications 3
TES 252 Materials Seminar 1

General Education Electives 3 3
16 15

Third Year
TES 300 Textile Structures and Properties 4
TES 301 Materials Processing I 4
TES 304 Elec & Optical Properties of Materials 3
TES 305 Materials Testing 4
TES 310 Statistical Quality Control 3
TES 321 Soft Materials and Fluids 3
FIN 312 Financial Management 3
BIS 315 Information Systems 3
MGT 311 Organizational Behavior 3

17 16
Fourth Year
TES 401 Materials Processing II 4
TES 402 Advanced Materials and Composites  3
TES 421 Biological and Biomedical Materials 3
MGT 333 Quantitative Business Analysis 3
MGT 345 Operations Management 3
TES 460 Materials Selection and Design 3
TES 463 Senior Project/Research Experience 3

Technical Elective 3 6
16 15

               Total Credits: 125

Note: In the junior and senior years some Materials  courses are offered every other year.
Upperclass students must take these courses when offered as soon as possible, or risk not
graduating on time.

General Education Departmental Requirements

Students majoring in Materials/Materials Technology Option will meet their departmentally-
specified General Education requirements as follows:

Area E:  Satisfied by ECO 231
Area I, Tier 2:  Satisfied by TES 311
Area W, Tier 2:  Satisfied by ENL 265
Area O:  Satisfied by TES 252
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Semester Credits
First Second

First Year
TES 105 Contemporary Issues in Materials Science 3
TES 110 Environmental Science and Business 3
CHM 151, 152 Principles of Modern Chemistry I, II 3 3
CHM 161, 162 Introduction to Applied Chemistry I, II 1 1
ENL 101, 102 Critical Writing and Reading I, II 3 3
MTH 111, 112 Analytic Geometry and Calculus I. II 4 4

General Education Electives 3 3
17 17

Second Year
TES 201 Mechanical Properties of Materials 3
TES 252 Materials Seminar 1
TES 255 Biology for Engineers 1
BIO 101 General Biology I 3
EGR 232 Thermodynamics 3
EGR 241 Engineering Mechanics I: Statics 3
ENL 266 Technical Communications 3
MNE 231 Engineering Materials 4
MTH 104 Statistics 3
MTH 211 Analytic Geometry and Calculus III 4
PHY 113 Classical Physics I 4

15 17
Third Year
TES 300 Textile Structures and Properties 4
TES 301 Materials Processing I 4
TES 304 Elec & Optical Properties of Materials 3
TES 305 Materials Testing 4
TES 310 Statistical Quality Control 3
TES 321 Soft Materials and Fluids 3

General Education Electives  6
14 13

Fourth Year
TES 401 Materials Processing II 4
TES 402 Advanced Materials and Composites 3
TES 422 Advanced Electronic Properties 3
TES 421 Biological and Biomedical Materials 3
TES 460 Materials Selection and Design 3
TES 463 Senior Project 3

Technical Electives 6 6
16 15

                 Total Credits 123

Note: In the junior and senior years some specific courses maybe offered every other year.
Upper division students must take these courses when offered as soon as possible, or risk not
graduating on time. The senior year technical electives may be selected from upper division
courses in any science or engineering subject.

This option emphasizes science and
engineering principles and how these
interact with processing and high-
performance materials, for students who
are more inclined towards careers in
product development, industrial engineer-
ing, or research, rather than in manage-
ment.

New freshman students will be considered
for this option during an initial advising
session before the beginning of their first
semester. Admissions will look for a
secondary school background in mathemat-
ics and science similar to that expected for
admission to study in biology, engineering,
medical laboratory science, and nursing.

Materials and Biomaterials
Engineering Option

Textile Science
BS Degree

Requirements

General Education Departmental Requirements

Students majoring in the Materials and Biomaterials Engineering Option will meet their
departmentally-determined General Education requirements as follows:

Area E: Satisfied by TES 105
Area I. Tier 2: Satisfied by TES 402 or TES 463
Area W, Tier 2: Satisfied by ENL 266
Area O: Satisfied by TES 252 or TES 463

Department Policy Statements

1
Upper-division students with at least a 2.5
grade point average may, upon approval of
the department chairperson, earn up to 3
credits in Experiential Learning, which may
be applied to fulfill a free or a materials/
textiles elective.

2
Students must consult with their academic
advisor prior to registering for any classes.
Transfer students should be aware of
possible scheduling problems due to the
sequential nature of the Department’s
curricula, that may cause a delay in meeting
graduation requirements. Transfer students
are therefore especially encouraged to meet
with their academic advisor early in order to
satisfy prior-year requirements as soon as
possible. In any case, final responsibility for
keeping pace with the curriculum and
taking required courses in sequence rests
with each student.

Note: Materials/Materials and Biomateri-
als Engineering is a revision of the Textile
Science/Applied Fiber Materials major
that went into effect Fall 2004.
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Alternative Paths Program Requirements
Depending on the results of placement testing, new freshman students may be placed into
one of the following first-year curricula in lieu of the standard curriculum.

Matrials/Materials Technology Option
Semester Credits

First Second
First Year Courses for Precalculus-Ready Freshmen
ENL 101,102 Critical Writing and Reading I, II 3 3
MTH 101, 102 Elements of College Mathematics I, II   3 3
GBA 101 The Business Organization 3
TES 105 Contemporary Issues in Matrials Sciences** 3
TES 110 Science and Business 3

General Education Electives 3 3
15 12

First-Year Courses for Algebra-Ready Freshmen
ENL 101, 102 Critical Writing and Reading I, II 3 3
GBA 101 The Business Organization I,II 3
MTH 100 Basic Algebra 3*
MTH 101 Elements of College Mathematics I 3
TES 105 Contemporary Issues in Materials Sciences** 3
TES 110 Environmental Science and Business 3

General Education Electives 3 3
15 12

Materials/Materials and Biomaterials Engineering  Option

First Year Courses for Precalculus-Ready Freshmen
ENL 101,102 Critical Writing and Reading I, II 3 3
CHM 151 Principles of Modern Chemistry I 3
CHM 161 Introduction to Applied Chemistry I 1
MTH 131 Precalculus   3
MTH 111 Calculus For Science and Engineering I 4
TES 105 Contemporary Issues in Materials Sciences** 3
TES 201 Fiber Materials 3

General Education Electives 6
15 14

First-Year Courses for Algebra-Ready Freshmen
ENL 101, 102 Critical Writing and Reading I, II 3 3
CHM 151 Principles of Modern Chemistry I 3
CHM 161 Introduction to Applied Chemistry I 1
MTH 100 Basic Algebra 3*
MTH 131 Precalculus 4
TES 105 Contemporary Issues in Materials Sciences** 3
TES 201 Fiber Materials              3

General Education Electives 6
15 14

* Students receive 3 administrative credits for Math 100. Administrative credits do not
count towards the total credits required for graduation.
** This course can also be taken as GEE 202 Materials for Medicine and Engineering for the
Year 2020.

TES 105 three credits S, E
Contemporary Issues in Materials
Sciences
A student-centered, discovery-oriented,
laboratory-based science course dealing with
fundamentals and basic quantitative aspects
of materials sciences and the materials
industry where they interface with biology
and medicine. Students learn about
opportunities within materials and hear from
materials entrepreneurs.

TES 110 three credits S
Environmental Science and Business
Physical and chemical sciences and technolo-
gies for consumers and business persons to
deal intelligently in protecting the health of
themselves, their workers and the environ-
ment. Fundamental chemical principles are
discussed in the context of the air and water
pollution, and its remediation, assessment of
health risks, use/safe handling and disposal of
hazardous industrial chemicals/wastes.

TES 201 three credits S
Properties of Materials
Prerequisite: Sophomore standing
The molecular structure and morphologies of
materials with a focus on soft materials. A
foundation is provided for understanding the
physical, chemical, and mechanical properties
and behavior of materials. Production
processes and applications are also examined.

TES 252 one credit
Materials Seminar
Prerequisite: Sophomore standing
Discussions and presentations on materials,
processes and products. Students
learn to interrelate knowledge from all forms
of materials, their processing and applica-
tions. Outside speakers, faculty and student
lectures will provide an
overview of the continuity from course to
course in the Textile Sciences Programs.

TES 255 One credit
Biology for Engineers
A survey of tissue properties and tissue-
materials interactions for materials students.
The concept of biocompatibility will be
explored. The functions of the clotting
system, of macrophage action and of the
immune system will be covered.

TES 262 three credits S
Microscopy
Various microscopic techniques in fiber
identification and structure, composition of
blends, physical, chemical, and biological
conditions of fibers and yarns. Students are
taught the principles of various microscopic

Materials Courses



Materials and Textiles267

considered. Process/product evaluation by
physical, chemical and microscopic methods
are also discussed with help of case studies.

TES 310 three credits
Statistical Quality Control
Prerequisite: TES 105, upper-division standing
The vision of never-ending improvement in
quality. Statistical quality control charts are
developed for implementing and maintaining
economic control of processes. Diagnostic
techniques for determining faults are
explored.

TES 321 three credits
Soft Materials and Fluids
Prerequisite: TES 201, upper-division standing
The properties, structures and rheology of
soft condensed matter such as polymer
melts, colloids, gels, liquid crystals and
amphiphiles. Basic properties of soft materials
are discussed. A wide range of applications
of soft matter is exemplified. These real world
products include detergent, paints, plastics,
personal care products, food and gels.

TES 331 three credits
Textile Technology
Theory and procedures employed in the
processing of raw materials into yarns and
fabrics, including natural and manufactured
fibers. This course is designed for Textile
Design/Fiber Arts students.

TES 352 three credits
Seminar
Prerequisite: Upper-division standing
Improving oral communication skills by
learning and using concepts in materials and
textile sciences. Students attend seminars
presented by outside speakers, faculty, and
graduate students and then each student
prepares a seminar for the class.

TES 401 four credits
Materials Processing II
3 hours lecture, 3 hours laboratory
Prerequisite: Upper-division standing
An introduction to processing methods for
the electronics industry as a new paradigm of
how things are made. Production of
electronic products, semiconductors,
production of silicon wafers, integrated
circuits (IC), thin film deposition, IC compo-
nent connection, productivity and quality
improvement are also discussed

TES 402 three credits
Advanced Materials and Composites
Prerequisites: Upper-division standing
Processes used for producing functionally
advanced and intelligent fibrous materials:

Lamination, coating, flocking, wet layup,
resin transfer molding, sheet molding,
pultrusion, and filament winding. Also
studied are resins for coating, adhesives and
polymeric matrices, and reinforcing fibrous
structures and preforms such as prepreg,
fabrics, 3-D woven fabrics, nonwovens,
nanofibers, braided and knotted structures.
Properties of the resulting structures and
their application areas such as
nanocomposites, biological fibrous compos-
ites, medical, military, and other industrial
and functional products are considered.

TES 406 three credits
Computer Applications in Materials
Prerequisite: Upper-division standing
A survey of computer applications and
computer integrated manufacturing (CIM)
systems in processing. The course covers
automatic process control, quality monitor-
ing, and manufacturing data acquisition
supported by microprocessors and personal
computers. Course involves extensive hands
on assignments using MS-DOS, Spreadsheet
(LOTUS 1-2-3), word processing, business
graphics, databases, and BASIC programming
software.

TES 407 three credits
Fiber Reinforced Polymeric Materials
2 hours lecture, 3 hours laboratory
Prerequisites: TES 201, 301
An introduction to advanced composite
materials employing fiber reinforcement. Also
studied are resins for polymeric matrices,
reinforcing fibers, and properties of the
resulting structures. Manufacturing tech-
niques and testing of composite materials are
examined. Meets with TET 517.

TES 410 three credits
Manufacturing Facilities Design
Prerequisite: Senior standing
A study of the design of a new manufactur-
ing plant. General consideration is given to
plant design and layout installation, plant
service functions, and engineering economy
related to plant engineering. New manufac-
turing methods and processes in industry are
surveyed. Computer-aided design and
manufacturing (CAD/CAM) concepts and
practices are considered in developing layouts
of theoretical process- and/or product
oriented plants. Service facilities design is also
considered.

TES 411 three credits
Managing Technology
Prerequisite: Senior standing
Understanding the impact of technology on
manufacturing and society. The course

and photomicroscopic techniques—scanning
electron, optical, polarized light, atomic
force, and so on—as well as introduced to
the principles of image analysis.

TES 298 one to six credits
Experiential Learning
Prerequisites: At least sophomore standing;
permission of the instructor, department
chairperson, and college dean.
Work experience at an elective level
supervised for academic credit by a faculty
member in an appropriate academic field.
Conditions and hours to be arranged. Graded
CR/NC. For specific procedures and
regulations, see selection of catalogue on
Other Learning Experiences.

TES 300 four credits
Textile Structures and Properties
3 hours lecture, 3 hours laboratory
Prerequisite: TES 105, upper-division standing
A study of the design and properties of yarns
and fabric structures. A foundation is
provided for understanding the physical,
chemical and mechanical properties and
behavior of fibrous structures. An engineer-
ing approach to textile structures will be
presented.

TES 301 four credits
Materials Processing I
3 hours lecture, 3 hours laboratory
Prerequisite: TES 105, upper-division standing
The thermodynamics and kinetics of melt,
solid and vapor-phase processing of
materials. Relationships between processing
parameters and structure. Applications to
casting, forming, powder processing,
molding, extrusion, spinning, rolling and
forging.

TES 304 three credits
Electrical and Optical Properties of
Materials
Prerequisite(s) TES 201, upper-division
standing
An introduction to the electronic and optical
properties of materials including inorganic,
organic and polymeric insulators, semicon-
ductors and metals. A survey of applications
in optical and electronic devices.

TES 305 four credits
Materials Analysis
3 hours lecture, 3 hours laboratory
Prerequisites: TES 201, upper-division
standing
An introduction to the analytical methods for
characterizing materials. Instrumentation to
determine chemical, mechanical, thermal and
electrical properties of materials are
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Textile Chemistry Major
 BS degree

The Textile Chemistry major will not be
offered starting Fall 2005, but individual
undergraduate and graduate courses will
continue to be available to enable students to
complete their programs. For requirements,
see previous catalogues.

Textile Chemistry Courses

TEC 298 one to six credits
Experiential Learning
Prerequisites: At least sophomore standing;
permission of the instructor, department
chairperson, and college dean
Work experience at an elective level
supervised for academic credit by a faculty
member in an appropriate academic field.
Conditions and hours to be arranged. Graded
CR/NC. For specific procedures and
regulations, see selection of catalogue on
Other Learning Experiences.

TEC 303 three credits S
The Art of Dyeing with Natural Dyes
The natural dyes used by throughout history.
Methods relating to the extraction and
preparation of the dyes from woods, bark,
and insects are studied. Laboratory work
consists of the preparation of the dye-baths
and the actual application of the dyes to
fabrics. Logwood, cochineal, madder, fustic,
indigo, quercitron, osage orange and
hypernic are some of the dyes utilized.

TEC 410 three credits
Polymer Chemistry
Prerequisites: CHM 151, 152 or CHM 251,
252
The physical and organic chemistry of
monomers and polymers, including a
consideration of bonding forces, spectro-
scopic methods of structure determination,
structure and property correlations,
fractionation, thermodynamics, and methods
of molecular weight determination for
polymers in solution; the kinetics of
condensation and additional polymerization
as applied to polymers and copolymers,
mechanism of free radical and ionic
polymerization, stereospecific polymers, the
chemistry of the more common polymers
systems, and preparation of their correspond-
ing monomers. Meets with TEC 510.

TEC 433 three credits
Color Science
2 hours lecture, 3 hours laboratory
Prerequisite: Senior standing
How color affects daily life and the formation
and measurement of color. Color, colorants
and the coloring of materials are examined.

analyzes the effects of technology on society
and various business functions, such as
product design, manufacturing processes,
marketing strategies, and research and
development. Topics include technical
innovation, entrepreneurship, and patent
protection. Ethical issues related to technol-
ogy, including product liability, industrial
espionage, and the environment, are
discussed.

TES 421 three credits
Biological and Biomedical Materials
Prerequisite: Upper-division standing
Biomedical materials are synthetic materials
working in a biological system. This requires
an understanding of the similarities and
differences between biological and synthetic
materials and of the wide range of reactions
between them.

TES 422 three credits
Advanced Electronic Properties
Prerequisite: Upper-division standing
An introduction to conducting and semicon-
ducting properties of inorganic, organic and
composite materials. Applications of the
concepts to various electronic devices,
including microelectronics, batteries, fuel
cells, antennae, sensors and actuators, are
also discussed.

TES 460 three credits
Materials Selection and Design
Prerequisite: Upper-division standing
A project-based integrative course taking a
component through design, materials
selection, finite element analysis, prototyping
and testing. Students will use CAD and FEM
programs and materials selection systems.

TES 463 three credits O, W
Senior Project
Prerequisite: Upper division standing
Exposure to and experience in timely
research and development projects either in
the laboratory or a real world setting—at
companies in the area. Most but not all
topics will be in the area of textile sciences:
(a) Product Design and Analysis or Reverse
Engineering; (b) Plant Design, Marketing,
Business Strategy Research based on library
work; (c) supervised lab intensive project; (d)
Directed/Independent Study with Industrial
Internship.

TES 482 three credits
Design for Function
A case study in the development of soft
materials that have engineering designs to
provide specific properties. Examples include
dome structures, geotextiles, bullet-proof

vest, artificial turf, and medical fabrics. The
courses correlates properties of materials,
engineering principles in processing, and the
design of structures with the desired
properties for a particular functional use.

TES 495 variable credit
Independent Study
Prerequisites: Upper-division standing;
permission of instructor, department
chairperson, and college dean
Study under the supervision of a faculty
member in an area not otherwise part of the
discipline’s course offerings. Conditions and
hours to be arranged.

TES 196, 296, 396, 496 three credits
Directed Study
Prerequisites: Permission of the instructor,
department chairperson, and college dean
Study under the supervision of a faculty
member in an area covered in a regular
course not currently being offered. Condi-
tions and hours to be arranged.
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polymerization, stereospecific polymers, the
chemistry of the more common polymers
systems, and preparation of their correspond-
ing monomers. Meets with TEC 410.

TEC 521 three credits
Textile Chemistry I
The mechanics of dyeing, printing, and
finishing. The structures of dyes and textile
fibers, detergency and scouring, and dyeing
equipment and procedures.

TEC 522 three credits
Textile Chemistry II
The principles involved in the application and
printing of dyes and pigments on textile
materials. Topics include textile finishing and
functional requirements of permanent press,
softness, water repellency, and fire
retardance.

TEC 523 one-half credit
Textile Laboratory Practice I
Practice and experimentation in the dyeing of
fibers with various dyes, wash and
lightfastness properties, finishing.

TEC 524 one-half credit
Textile Laboratory Practice II
A continuation of TET 524, includes fiber
microscopy, textile printing exercises,
experiments in color science including
measurement and assessment.

TEC 525 three credits
Fiber Materials
The structure and production of fibers,
including molecular arrangements and
morphologies. The conversion of fibers into
textile yarn structures and the relationship
between physical and chemical properties of
fibers and processing dynamics on the yarn
properties will be studied.

TEC 533 three credits
Computer Color Matching
Prerequisite: Graduate standing in textiles A
complete discussion of color science and
computer match prediction in dyeing fibers,
yarns, and fabrics. Objective specification of
color, color difference, measurements, and
various color spaces are introduced. Based on
color theory and numerical analysis,
computer match prediction algorithms are
discussed. Practical fiber/dye data files are
created and used to reproduce dyed samples
with the match prediction software in
accompanying computer color matching labs.

TEC 595
Independent Study
Prerequisites: Permission of instructor,

What color means, the effect of light on
color, and the results of this effect on the
human eye and mind are studied. The
physical and chemical processes that apply
colorants to textiles and methods for
incorporating colorants into paints, inks, and
plastics are also examined.

TEC 463, 464 three credits each O
Senior Thesis
Prerequisite: Senior standing
Students prepare a thesis proposal and do
laboratory research in one of the following
areas: polymer chemistry, fibers, dyeing,
printing and finishing. Findings are presented
at the end of the second semester.

TEC 485, 486 three or six credits
Introduction to Research
Prerequisite: Junior standing
Students accepted for research study by a
faculty research advisor are assigned a topic
for investigation. This course aims to
introduce the student to research and
develop his or her proficiency in the analysis,
solution and presentation of his or her
investigating work.

TEC 495 variable credit
Independent Study
Prerequisites: Upper-division standing;
permission of instructor, department
chairperson, and college dean
Study under the supervision of a faculty
member in an area not otherwise part of the
discipline’s course offerings. Conditions and
hours to be arranged.

TEC 196, 296, 396, 496 three credits
Directed Study
Prerequisites: Permission of the instructor,
department chairperson, and college dean
Study under the supervision of a faculty
member in an area covered in a regular
course not currently being offered. Condi-
tions and hours to be arranged.

Graduate Courses in Textile
Chemistry

TEC 500 eight credits
Thesis
Written presentation of an original research
topic in Textile Chemistry, which demon-
strates analysis, ability, and proficiency in the
solution. The thesis shall be conducted under
the supervision of a faculty advisor. An oral
examination in defense of the thesis is
required. Graded CR/F.

TEC 502 three credits
Physics and Chemistry of Dyeing
This is a lecture course concerned with the
physiochemical theories of the application of
dyestuffs to textile and related materials,
including the thermodynamics and kinetic
principles involved.

TEC 503 three credits
Physical Chemistry of Surface Active
Agents
This lecture course is concerned with the
physiochemical principles involved in surface-
active agents. The chemical nature of the
agents is studied and related to their
properties. The technical uses are evaluated
on this basis.

TEC 506 three credits
Survey of Current Textiles
Studies in this course include a survey of the
fundamental reference works and literature
of Textile Chemistry. Timely reports are
required concerning recent advances in the
manufacture, modification, dyeing and
finishing of synthetics and blends.

TEC 508 three credits
Advanced Textile Printing
The more complex styles of printing,
discharge and resist, are covered in detail.
The preparation of white and colored print
paste for all classes of dyed backgrounds is
investigated. Attention is given in dyeing
ground shades for discharge printing. Special
effects such as Plisse, Burn-out, and
Vigoreaux styles are considered.

TEC 509 three credits
Chemical Technology of Finishing
Chemical finishes which modify fabric
appearance, feel, and serviceability (to
shrinkage, soiling, mildew, moths, wrinkling,
fire, water, static electricity, etc.)
arediscussed, along with the means used to
apply them. The production of special effects
(permanent press, crepe, moire, etc.) is also
studied.

TEC 510 three credits
Polymer Chemistry
The physical and organic chemistry of
monomers and polymers, including a
consideration of bonding forces, spectro-
scopic methods of structure determination,
structure and property correlations, fraction-
ation, thermodynamics, and
methods of molecular weight determination
for polymers in solution; the kinetics of
condensation and additional polymerization
as applied to polymers and copolymers,
mechanism of free radical and ionic
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Note: Textiles graduate courses are not
open to undergraduates. See the Graduate
Catalogue for graduate general and
program requirements.

graduate director, and college dean
Study under the supervision of a faculty
member in an area not otherwise part of the
discipline’s course offerings. Conditions and
hours to be arranged.

TEC 596 three credits
Directed Study
Prerequisites: Permission of the instructor,
graduate director, and college dean
Study under the supervision of a faculty
member in an area covered in a regular
course not currently being offered. Condi-
tions and hours to be arranged.

Graduate Courses in Textile
Technology

TET 500 eight credits
Thesis
Written presentation of an original research
topic in Textile Technology, which demon-
strates analysis, ability, and proficiency in the
solution. The thesis shall be conducted under
the supervision of a faculty advisor. An oral
examination in defense of the thesis is
required. Graded CR/F.

TET 501 three credits
Yarn Technology
Prerequisite: TET 511
Aspects of yarn processing which affect the
properties of the product during the various
stages of manufacturing. Extensive use of
reference materials is required in completion
of written reports on subject matter
assigned. To familiarize the student with
research procedures and the evaluation of
results, actual project reports will be studied.

TET 502 three credits
Yarn Technology
Continuation of TET 501.

TET 503 one credit
Research Techniques
Aids the student in better understanding
research approach and techniques. To
develop an insight as to the evaluation of
research results. A proposal on an original
research topic must be submitted and
approved.

TET 504 three credits
Graduate Seminar
Student discussions on selected topics will be
carried out under the supervision of a faculty
member. Written papers to be submitted on
those topics assigned.

TET 506 three credits

Independent Study
Prerequisite: graduate standing
Individual study under the supervision of a
faculty member in an area of textiles not
otherwise a part of the course offerings.
Students shall be held responsible for
meeting the requirements of independent
study as outlined in an approved proposal.

TET 507 three credits
Textile Microscopy and Photomicrogra-
phy
Prerequisite: TET 462
The use of the microscope in relation to fiber
identification and structure, composition of
blends, physical, chemical, and biological
condition of yarns and fabrics. Recording of
data by photomicrography is included.

TET 508 three credits
Design and Analysis of Experiments
Prerequisites: TET 411, TET 412
A study of the statistical methods and
systems employed in the design of experi-
ments, the testing of materials, and the
evaluation of test data.

TET 511 three credits
Fabric Technology
An investigation into advanced styling and
the development of methods of textile
fabrication. Requirements of modification and
the introduction of new procedures are
studied pertaining to new design in fabric
construction for improved performance and
specific uses. Extensive research of reference
material is conducted with written reports
submitted on assigned related subject matter.

TET 512 three credits
Fabric Technology
Prerequisite: TET 511
Continuation of TET 511.

TET 517 three credits
Fiber Reinforced Polymeric Materials
2 hours lecture, 3 hours laboratory
Prerequisite: Graduate or senior standing
An introduction to advanced composite
materials employing fiber reinforcement. Also
studied are resins for polymeric matrices,
reinforcing fibers, and properties of the
resulting structures. Manufacturing tech-
niques and testing of composite materials are
examined. Meets with TES 407

TET 521 three credits
Statistical Methods of Quality Control
A study of methods and systems by the use
of statistical analysis in the design of
experiments, in the testing of materials and in
the evaluation of test data as applied in the

interest of improvement and control of
quality, as well as studies of processing
efficiency.

TET 522 three credits
Statistical Methods of Quality Control
Prerequisite: TET 521
Continuation of TET 521.

TET 526 three credits
Textile Manufacturing Processes
The conversion of fibers and yarns into fabric
structures by weaving and nonwoven
processes. Also studied are the interaction of
material, design, and processing conditions
on the quality of fabric and fabric structures
as they relate to dyeing and finishing
applications.

TET 563 three credits
Fibrous Structure
The molecular structure and arrangements of
molecules in fibers are considered with
respect to giving a foundation to the
understanding of the physical and mechani-
cal properties and behavior of textile raw
materials. The properties are examined from
a fundamental viewpoint so that a sound
approach to the technological utilization of
fibers in textiles can be established. An
introduction is made to the interrelation
between fiber properties and yarn and fabric
geometry in determining the behavior of
textiles.

TET 564 three credits
Mechanics of Fibrous Structures
A study of the mechanics of fibrous
assemblies such as twisted structures (yarns,
rope, braid), woven, knitted, and nonwoven
fabrics. The methods of continuum mechan-
ics and differential geometry to interrelate
material properties and end-use properties
are considered.

TET 595 variable credit
Independent Study
Prerequisites: Permission of instructor,
graduate director, and college dean
Study under the supervision of a faculty
member in an area not otherwise part of the
discipline’s course offerings. Conditions and
hours to be arranged.

TET 596 three credits
Directed Study
Prerequisites: Permission of the instructor,
graduate director, and college dean
Study under the supervision of a faculty
member in an area covered in a regular
course not currently being offered. Condi-
tions and hours to be arranged.


