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GENERAL INFORMATION

THE SCHOOL OF ENGINEERING AND APPLIED SCIENCE

The School of Engineering and Applied Science (SEAS) traces its roots to 1925,
when the Technical Club of Dallas, a professional organization of practicing engi-
neers, petitioned SMU to fulfill the need for an engineering school in the Southwest.
Inresponse to the club’s request, SEAS began one of the first cooperative education
programs in the United States, a program that continues to put engineering students
to work on real technical projects today.

Included in the SEAS curricula are programs in electrical engineering, environmen-
tal engineering, environmental science, computer engineering, computer science,
management science, mechanical engineering, and telecommunications systems.
And 1990 was the kickoff year for the Complete Engineer — a renewed emphasis on
a well-rounded humanities and social sciences education combined with technical
specialization. This emphasis continues today.

Corporate support for the engineering school has generated a remarkable array of
equipment and laboratories. Recent additions include a microwave lab from Gen-
eral Dynamics, a robotics lab from General Electric, and an undergraduate circuit
lab from Southwestern Bell. Other laboratories are in development, including one
sponsored by AT&T. The Dallas area’s national prominence in high technology and
research has been a major plus for SEAS.

SEAS is a founder and charter member of the Association for Media-based Con-
tinuing Education for Engineers (AMCEE), a nationwide consortium of engineering
schools that offer videotaped continuing education courses. In addition, the school is
a founding member of the National Technological University (NTU), which offers
engineering education to students across the country via direct broadcast satellite
relay. SEAS is one of only 44 engineering schools in the United States to participate.

PROFESSIONAL ENGINEERING REGISTRATION

All senior-year engineering students are encouraged to take the first part of the
examination for professional engineering registration in the state of Texas. This is
known as the Fundamentals of Engineering Examination and is given twice each year,
in early April and early October. Application forms for the examination may be ob-
tained from the Office of the Dean.

PROGRAM INFORMATION

All programs of education and research in engineering and applied science are con-
ducted through SEAS. The school is organized into the following three departments:

Computer Science and Engineering (CSE)

Electrical Engineering (EE)

Mechanical Engineering (ME)

SEAS offers curricula leading to the Bachelor of Science degree in the following
programs (the department responsible for each program is indicated in parentheses):

Computer Engineering (CSE)

Computer Science (CSE)

Electrical Engineering (EE)

Environmental Engineering (EnvE)

Environmental Science (EnvS)

Management Science (CSE)

Mechanical Engineering (ME)

Telecommunications Systems (EE)

Each curriculum is under the jurisdiction of the faculty of the department in which
the program is offered.
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SEAS also offers graduate programs toward the degrees of Master of Science,
Doctor of Engineering, and Doctor of Philosophy.

The departments are SEAS’ basic operating and budgetary units. Each depart-
ment is responsible for the development and operation of its laboratories at all levels
of activity and for all purposes; for the content, teaching, and scheduling of its aca-
demic courses; and for the conduct of research programs. The chief administrative
officer of each department is the department chair, who reports directly to the Dean.

Every effort has been made to include in this publication information that, at the
time of preparation for printing, most accurately represents SMU within the context
in which it was offered. The provisions of this publication are not, however, to be
regarded as an irrevocable contract between the student and SMU. The University
reserves the right to change or terminate, at any time and without prior notice, any
provision or requirement including, but not limited to, policies, procedures, charges,
academic programs, videotaped courses, and television courses offered through The
Association of Graduate Education and Research (TAGER).

More information on SEAS and its programs is available on the World Wide Web
at www.seas.smu.edu.



COOPERATIVE EDUCATION

The history of the School of Engineering and Applied Science at SMU demon-
strates a commitment to the concept of cooperative education. When SEAS was
established in 1925, it already had a close relationship with the Technical Club of
Dallas. Members of this group owned factories and engineering consulting firms and
wanted to participate in the training and development of their incoming employees.
The Technical Club asked SMU to include the Cooperative Education Program (Co-
op) in the original design of the school.

SMU was one of the first universities in the Southwest to adopt this concept of
practical education. From 1925 to 1965, all SEAS undergraduate students partici-
pated in Co-op. Since 1965, the program has been optional.

In 1999, SMU became one of the first universities to receive accreditation from
the newly formed Accreditation Council for Cooperative Education (ACCE). The
SMU program is one of eight professional work-based university programs to
receive ACCE accreditation, and the only Texas university to earn this distinction.

The SMU Co-op Program is designed so that each student can enhance his or her
education and career by receiving professional training while alternating terms of
classroom instruction. Today, approximately one-third of SEAS students choose to
participate. Participation in the Co-op Program allows students to:

* Confirm that they like working in their major.

* Discover the kind of work they like within their major.

* Establish a professional reputation.

* Earn the cumulative equivalent of one year of starting salary before graduation.

* Gain invaluable work experience when competing for full-time jobs upon

graduation.

HOW THE COOPERATIVE PROGRAM OPERATES

Entry into the Co-op Program typically is offered at either of two times during the
student’s academic progression. These are shown below:

PLAN A 5 Work TErMS PLaNn B 4 Work TErMS

Fall Spring Summer Fall Spring Summer
First Year SMU SMU Free First Year SMU SMU Free
Sophomore SMU Industry SMU Sophomore SMU SMU Free
Junior Industry SMU Industry Junior Industry SMU Industry
Senior 4th  SMU Industry SMU Senior 4th SMU Industry SMU
Senior 5th  Industry SMU Senior 5th  Industry SMU

Students who want to participate in the Co-op Program should begin the application
process two terms before their anticipated first work term. The application process
includes attending a Co-op Orientation (preferably during the first year), receiving in-
terview skill training, learning the job search process, and completing a computerized
application. The Co-op Director guides students through each step of the process.

Each applicant receives quality advising from the Co-op Director. A direct result
of advising is that the student gains a better understanding of individual options and
a strategy for pursuing those options. The application process requires one or two
hours per week for almost two terms. The process normally results in an offer of
Cooperative Education Training Employment beginning in the spring term during
the sophomore year.

‘WHO MAY AppLY?

Any SEAS Undergraduate student in good standing who has enough time remain-
ing before graduation to alternate at least three times between terms of full-time
work and terms of full-time school may apply for admission into the SMU Co-op
Program. Transfer students must be admitted and accepted at SMU.
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WHEN To ApPpLY

* Many students choose to begin the application process during the first term of
their first year. This head start is especially beneficial for students planning to
participate in Greek Rush during the second term of their first year.

* Two or more terms before the work term begins.

* The first of these terms is for preparation.

* The second is for applying/interviewing with companies.

POLICIES OF THE COOPERATIVE ENGINEERING
EDUCATION PROGRAM

Since 1925, SMU SEAS has created and maintained numerous strong corporate
relationships. Many factors contribute to these relationships, including the quality of
the academics and research, the advancement of alumni, and SMU’s close proxim-
ity to high-tech corporations. An SMU Co-op student directly benefits from these
relationships.

However, the student bears an obligation to preserve these relationships for future
students by following SMU’s SEAS Co-op Program Undergraduate Student Agree-
ment. The agreement balances the student’s individual needs with the long-term
goal of maintaining corporate relationships so that future SMU students will have
as many opportunities as possible.

* Students must maintain good standing with SMU and their employer at all
times.

* All Co-op Training Jobs must be approved in advance by the SMU Co-op
Director.

* Before each work term begins, each undergraduate Co-op student must enroll in
the appropriate Co-op course for the term when they work.

* SMU charges no fees or tuition for these courses. Each course is graded as pass/
fail by the Co-op Director. The courses do not count toward graduation. The course
numbers for each work term are, respectively, SS 1099, SS 2099, SS 3099, SS 4099,
SS 5099, and SS 6099.

* Students enroll at SMU each term, including summers, once they begin the Co-
op alteration between work and school.

* Co-op students take full-time class loads at SMU during alternating school
terms.

* Co-op students do not work part-time for the Co-op employer during school
terms.

* Co-op students complete all work terms with the same company.

* Once a student accepts a Co-op Training Job, the student may switch jobs within
the sponsoring company with the approval of the company.

* Each Co-op student completes their originally planned number and sequence of
alternating work terms. The term of graduation must be a term of full-time study at
SMU.

* Each Co-op student accepts responsibility for knowing and following all Co-op
Regulations of SMU and the participating employer.

Co-oP CERTIFICATE

Co-op students who plan and complete all originally scheduled co-op work terms
in good standing with the university and the Co-op Office receive a Co-op Program
Certificate to coincide with graduation.

Contact the Co-op Director at 214-768-3033 or by e-mail at coop@seas.smu.edu
if you have additional questions. If you visit campus, the Co-op Office is in the
School of Engineering and Applied Science in room 106 of Caruth Hall.



ADMISSION

For detailed information regarding Southern Methodist University’s admis-
sion requirements, regulations, and procedures, see the University Admission
section of this catalog.

Prospective students interested in undergraduate degrees in engineering and
applied science apply for undergraduate admission to SMU as first-year or transfer
students through the Office of Admission, Southern Methodist University, PO Box
750181, Dallas TX 75275-0181. The application deadline for entry into a fall term
by a first-year student is April 1, and for a spring term, December 1. For transfer
students, the application deadline is July 1 for a fall term and December 1 for a spring
term.
All first-year applicants admitted to SMU initially enter Dedman College. To be
considered for admission, a student must have graduated from an accredited second-
ary school and must submit the following information to the Office of Admission:
1. Anofficial high-school transcript for grades 9-12, showing rank in class, G.P.A.,
and senior courses.

2. Results of the SAT or ACT. For foreign students, the result of the TOEFL is
required as well.

3. Counselor recommendation.

4. Extracurricular activities.

A personal interview with the Office of Admission and the Assistant Dean of the
School of Engineering and Applied Science is highly recommended.

HIGH SCHOOL PREPARATION
Because of the high standards of the School of Engineering and Applied Science
and the rigorous character of its curricula, it is essential that the entering student be
well prepared in basic academic subjects in high school.
The usual high-school preparation for entrance into SMU and study in Engineer-
ing and Applied Science includes the following courses:

English 4 units
Mathematics 4-5 units
Physics, Chemistry, Biology At least 3 units
Social Studies 2 units
Foreign Language 2 units
Computer Programming 1 unit

However,a minimum of 15 academic units is required for admission. The courses
listed above, with the exception of foreign languages, are recommended but are not
required.

Most recently, students admitted to SMU with the intention of majoring in
Engineering were our most competitive applicants. To be successful in our Engi-
neering programs, the student should have the following academic strengths:

1. Enrollmentin an appropriate program of study in high school, as outlined above.
2. Rank in the upper third of his or her graduating high school class.

3. Have a minimum SAT composite of 1100 with at least a 600 math score.
Equivalent ACT scores may also be submitted.
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These guidelines should assist students interested in studying engineering at
SMU.

ADMISSION TO ADVANCED STANDING

ApMissioN FROM DEDMAN COLLEGE AND OTHER SCHOOLS WITHIN SMU

After completion of the first year, admission to the School of Engineering and
Applied Science is accomplished by an interschool transfer. These transfers are ap-
proved by the Assistant Dean of Undergraduate Studies. For admission, a student must
have completed 24 credit hours and must demonstrate the ability to achieve aca-
demic success in engineering or applied science by attaining a 2.00 or higher G.P.A.
For admission into either the computer engineering, electrical engineering, environ-
mental engineering, or mechanical engineering program, a 2.00 or higher G.P.A.
is required in the following five courses: ENGL 1301, ENGL 1302 or equivalent,
MATH 1337,MATH 1338,and PHYS 1303.If a course is repeated, both grades will
be used in computing the G.P.A.

ADMISSION BY TRANSFER FROM ANOTHER INSTITUTION

An undergraduate at a junior college, college, or university may apply for admis-
sion to the School of Engineering and Applied Science. Admission will be granted
provided the prior academic records and reasons for transfer are acceptable to
SEAS. Transfer credit will be awarded in courses that have identifiable counterparts
in curricula of the School of Engineering and Applied Science, provided they carry
grades of C or better. Transfer students will be expected to meet requirements equiv-
alent to students admitted from Dedman College and other schools within SMU.

Transfer credit is awarded only for work completed at institutions that are region-
ally accredited. Because of SMU’s 60-term-hour residency requirement for a Bach-
elor’s degree, there is a limit on the total amount of credit that may be transferred
from four-year institutions.



ACADEMIC REGULATIONS

GRADUATION REQUIREMENTS FOR BACCALAUREATE DEGREES

Graduation from the School of Engineering and Applied Science with a Bachelor’s

degree requires that the following standards of academic performance be met:

1. A passing grade must be received in every course in the prescribed curriculum.

2. Anoverall G.P.A. of 2.00 or better must be attained in all college and university
courses.

3. Anoverall G.P.A.of 2.00 or better must be attained in all course work attempted
at SMU for the degree.

4. Anoverall G.P.A.of 2.00 or better must be attained in all course work attempted
for the degree in the major field of study.

5. A minimum of 122 term hours of credit, including 35-41 hours in the General
Education Curriculum and the requirements for a major in engineering or ap-
plied science.

RESIDENCE REQUIREMENTS

For graduation from the School of Engineering and Applied Science, 60 term
credit hours must be earned in residence, including 30 term credit hours in the major
department or interdisciplinary program. Of the last 60 term credit hours earned
toward a degree, 45 must be in residence. Exceptions to this requirement will be
made only under unusual circumstances at the discretion of the SEAS faculty.

THE MAJOR

A candidate for a degree must complete the requirements for a major in one of the
departments of SEAS. The major requirements of each department and program are
stated in the next section. The applicable requirements of the major are those in
effect during the academic year in which the major is declared, or those of a
subsequent academic year. Course work counting toward a major may not be taken
pass/fail. Majors must be officially declared (or changed) through the office of the
Assistant Dean of Undergraduate Studies.

GENERAL EDUCATION PROGRAM

All SMU undergraduate students have a common college requirement that is
designed to assure them of a broad liberal education regardless of how specialized
their majors might be. This requirement is so that each student learns to reason and
think for oneself; becomes skilled in communicating meaning and in understanding
it; understands something about both the social and the natural worlds and one’s
own place and responsibilities in them; and understands and appreciates human cul-
ture and history in their various forms, including religion, philosophy, and the arts.

The general education requirements for the SEAS program must follow the
requirements of the University. See the General Education Curriculum section of
this catalog for more information.



PROGRAMS OF STUDY

The School of Engineering and Applied Science offers the following degrees:
Bachelor of Science in Computer Engineering
Bachelor of Science in Electrical Engineering
Bachelor of Science in Environmental Engineering
Bachelor of Science (Environmental Science)
Bachelor of Science in Mechanical Engineering
Bachelor of Science (Computer Science)
Bachelor of Arts (Computer Science)
Bachelor of Science (Management Science)
Bachelor of Science (Telecommunications Systems)

Engineering and applied science work can be classified by function, regardless of
the branchitisin,as follows: research,development,design, production, testing, plan-
ning, sales, service, construction, operation, teaching, consulting, and management.
The function fulfilled by an engineer results in large measure from personal character-
istics and motivations, and only partially from his or her curriculum of study. None-
theless, although engineering and applied science curricula may be relatively uniform,
their modes of presentation tend to point a student toward a particular large class of
functions. Engineering curricula at SMU aim generally at engineering functions that
include research, development, design, management, and teaching — functions or-
dinarily associated with additional education beyond the Bachelor’s degree.

The curricula in computer engineering, electrical engineering, and mechanical
engineering are accredited by the Accreditation Board for Engineering and Tech-
nology (ABET).

JUNIOR YEAR ABROAD

Many undergraduates in American universities have found it academically and
culturally rewarding to spend their junior year at a university in another country.
This opportunity has rarely been used by students concentrating in programs in
engineering and applied science because of the integrated nature of curricula in
these fields. However, as a result of arrangements with several of the Colleges in the
University of London in England, it is now possible for undergraduates in SEAS to
undertake their junior year as students at the University of London without delaying
their progress toward a baccalaureate degree.

To be eligible for this program, students should normally have attained a G.P.A.
of atleast 3.00 and also have the academic and social maturity needed to adapt to the
different academic and social customs in English universities. For detailed informa-
tion about this program, students should consult their academic advisers and the
undergraduate dean in SEAS early in their sophomore year.

DESCRIPTION OF COURSES

Courses offered in the School of Engineering and Applied Science are identified
by a two- or three-letter prefix code designating the general subject area of the course,
followed by a four-digit number. The first digit specifies the approximate level of the
course as follows: 1 —first year, 2 — sophomore, 3 — junior, 4 — senior, and 5 — senior.
The second digit denotes the term-hours associated with the course. The last two digits
specify the course numbers. Thus, CSE 4322 denotes a course offered by the Depart-
ment of Computer Science and Engineering at the senior (4) level, having three term
hours, and with the course number 22. The prefix codes are as follows:

CSE — Department of Computer Science and Engineering

EE — Department of Electrical Engineering

ENV — Department of Environmental Engineering

ME — Department of Mechanical Engineering

SS — Center for Special Studies
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COMPUTER SCIENCE AND ENGINEERING
Associate Professor HELGASON, Interim Chair
Professors: KENNINGTON, MATULA, MOLDOVAN; Associate Professors: BARR, W.CHEN,J. DUNHAM,
M. DunHaM, NaRR; Assistant Professors: HARABAGIU, OLINICK, SEIDEL, TIAN; Lecturers: COYLE,
D.Evans,LILLARD; Adjunct Faculty: BRALICK, D1az, FRAILEY, OSHANA, PETERSEN, PEISTER, PICKELS,
SCHMIDT, SIEMS.

The department offers academic programs in computer engineering (with an
emphasis on computer design), computer science (with an emphasis on systems
design), and management science (with an emphasis on computer models for
decision making). Faculty specializations include computer architecture, knowl-
edge engineering, software engineering, design and analysis of algorithms, parallel
processing, database and information systems, artificial intelligence, theory of
computation, graph and network algorithms, and mathematical programming.

DEGREES

Bachelor of Science — Major in Computer Science (122 Term Credit Hours)

Bachelor of Science — Major in Computer Science with a Pre-Medical
Specialization (129 Term Credit Hours)

Bachelor of Science in Computer Engineering (127 Term Credit Hours)

Bachelor of Science — Major in Management Science (122 Term Credit Hours)

Bachelor of Arts — Major in Computer Science (122 Term Credit Hours)

DUAL DEGREE PROGRAM

The School of Engineering and Applied Science offers a dual degree with the
Meadows School of the Arts that leads to the degrees of Bachelor of Arts in Music
and Bachelor of Arts in Computer Science. Please contact the department for
additional details.

COMPUTING FACILITIES

Students in the Department of Computer Science and Engineering have access to
a wide range of facilities and equipment. The department’s computing environment
has evolved into an Ethernet-based network of microcomputers and workstations. It now
includes workstations from Sun Microsystems and Digital Equipment Corporation.

CURRICULUM IN COMPUTER SCIENCE

Computers play an ever increasing role in our society. Their use permeates all
other academic disciplines and industrial arenas. Computer science is the study of
the concepts and theory surrounding computer design and software construction.
The SMU undergraduate program in Computer Science provides the student with a
solid understanding of these concepts, which provides him or her with the technical
knowledge needed to pursue either an advanced degree or a challenging career in the
computer industry. The diversity of the SEAS computer environment exposes under-
graduate computer science students to many different hardware and software systems.

To study and use computers we must communicate with them through a variety of
software interfaces, including programming languages. At SMU the student will
study several high-level languages — such as PASCAL, LISP, C, Ada, PROLOG,
APL, Smalltalk,Java, and C++ — that simplify the use of computers. In addition, the
student is exposed to a variety of Computer Aided Software Engineering (CASE)
tools and expert systems shells. Assembly languages and operating systems (such as
UNIX) for micro-, mini-, and mainframe computers are studied to provide an under-
standing of the architecture and organization of a digital computer. Mathematical
topics such as discrete mathematics and data structures, graph theory,,and Boolean and
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linear algebra are taken by undergraduates so that they may better understand the
internal structure of the computer and the effective utilization of its languages.

A knowledge of the computer’s internal structure is important to understanding
its capabilities. Thus, the Computer Science student will take courses in assembly
language, computer logic, and computer organization. Courses in systems program-
ming and operating systems extend this structural study into the “software” of the
computer. A required sequence of software engineering courses prepares our stu-
dents for advanced systems and software applications.

The free electives in the Computer Science program can also be used to individually
tailor a student’s study plan. For example, a student desiring a program even more
intensive than the Computer Science major could satisfy his or her free electives with
more Computer Science courses. A student wishing to obtain a broader education
could satisfy these electives with courses offered by any department in the University.

BACHELOR OF SCIENCE WITH A MAJOR IN COMPUTER SCIENCE
CURRICULUM REQUIREMENTS:

Area Required Courses TCH
Liberal Studies: ENGL 1301, 1302 6
Perspectives 15
Cultural Formations 6

(One Perspectives course or one Cultural Formations
course must satisfy the Human Diversity requirement.)
Mathematics: MATH 1337, 1338, 3353
MATH 2339 or CSE 3353
CSE 3365, 4340
Science: PHYS 1105, 1106, 1303, 1304
Six TCH from the following list of courses:
ANTH 2315, 2363
BIOL 1401, 1402
CHEM 1113/1303, 1114/1304, 1307, 1308
GEOL 1301, 1305, 1307, 1308, 1313
PHYS 3305
Computer Science: CSE 1341, 2340, 2341, 2353, 3100, 3342, 3358, 34
3381, 4345, 4346,4381, 5343
12 TCH from the folowing, with exactly one selected 12
from each area:
Areal: CSE 5320, 5330, 5350
AreaIl: CSE 5381, 5385
Area III: CSE 5341, 5342, 5348
Area IV: CSE 5313, 5314, 5345, 5382

Engineering: EE 1381

Broadening: ENGL 2301, CSE 3150

Free Electives: The free electives must be approved by the adviser.
Wellness:
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BACHELOR OF SCIENCE WITH A MAJOR IN COMPUTER SCIENCE
With Pre-Medical Specialization

CURRICULUM REQUIREMENTS:
Area Required Courses TCH

Liberal Studies: ENGL 1301, 1302 6
Perspectives — 9-12 hours



Mathematics:

Science:

Computer Science:

Broadening:
Wellness:

BACHELOR OF ARTS WITH A MAJOR IN COMPUTER SCIENCE

Area
Liberal Studies:

Mathematics:

Science:

Computer Science:

Engineering:
Broadening:
Free Electives:
Wellness:

Computer Science and Engineering

Cultural Formations — 3-6 hours

(One Perspectives course or one Cultural Formations

course must satisfy the Human Diversity requirement.)

MATH 1337, 1338, 3353

MATH 2339 or CSE 3353

CSE 4340

PHYS 1105, 1106, 1303, 1304

BIOL 1401, 1402, 3304, 3306

CHEM 1303, 1304; 1113; 1114; 3117; 3118; 3371, 3372

CSE 1341, 2340, 2341, 2353, 3100, 3342, 3358,
3365,3381, 4345, 4346,4381, 5343

12 TCH from the folowing, with exactly one selected

from each area:

Areal: CSE 5320, 5330, 5350

AreaII: CSE 5381, 5385

Area III: CSE 5341, 5342, 5348

AreaIV: CSE 5313, 5314, 5345, 5382

ENGL 2301, CSE 3150

CURRICULUM REQUIREMENTS:

Required Courses

ENGL 1301, 1302

Perspectives

Cultural Formations

(One Perspectives course or one Cultural Formations

course must satisfy the Human Diversity requirement.)

MATH 1337, 1338

MATH 2339 or CSE 3353

STAT 2331

PHYS 1313

Three TCH from the following list of courses:
ANTH 2315, 2363
BIOL 1303, 1305, 1306, 1307, 1308, 1401, 1402
CHEM 1301, 1302, 1303, 1304, 1307, 1308
GEOL 1301, 1305, 1307, 1308, 1313
PHYS 1303, 1304, 1309, 1314, 1407, 1408, 3305

CSE 1341, 2340, 2341, 2353, 3100, 3342, 3358,
3381,4345,4346,5343

Nine TCH from the folowing, with exactly one selected

from each area:

Areal: CSE 4381, 5320, 5330, 5350, 5381, 5385

AreaII: CSE 5341, 5342, 5348

Area IlI: CSE 5313, 5314, 5345, 5382

EE 1381

ENGL 2301, CSE 3150

The free electives must be approved by the adviser.
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I. Requirements:

School of Engineering and Applied Science

MINOR IN COMPUTER SCIENCE*

1. CSE 1341 Principles of Computer Science I
2. CSE 2341 Principles of Computer Science 11
3. CSE 2353 Discrete Computational Structures
4. CSE 3358 Data Structures
II. Elective Courses (two of the following)
1. CSE 3342 Programming Languages
2. CSE 5320 Artificial Intelligence
3. CSE 5330 File Organization and Database Management
4. CSE 5343 Operating Systems and System Software
5. CSE 5350 Algorithms Engineering

*A student minoring in Computer Science may not minor in Computer Engineering.

CURRICULUM IN COMPUTER ENGINEERING

Computer engineering deals with computers and computing systems. The com-
puter engineer must be capable of addressing problems in hardware, software, and
algorithms, especially those problems whose solutions depends upon the interaction

of these elements.

The career opportunities of the computer engineer will require a broad range of
knowledge. The design and analysis of logical and arithmetic processes that are the
basis of computer science provides basic knowledge. Computer engineering courses
are concentrated on the interacting nature of hardware and software. Basic electrical
engineering is a clear foundation for the computer engineer. The Computer Engi-
neering Program at SMU is accredited by ABET.

BACHELOR OF SCIENCE

WITH A MAJOR IN COMPUTER ENGINEERING

Area
Liberal Studies:

Mathematics:

Science:

Engineering Core:

Computer Science:

Broadening:
Wellness:

CURRICULUM REQUIREMENTS:

Required Courses

ENGL 1301, 1302

Perspectives — 9-12 hours

Cultural Formations — 3-6 hours

(One Perspectives course or one Cultural Formations
course must satisfy the Human Diversity requirement.)

MATH 1337, 1338, 2339, 2343, 3353
MATH 2339 or CSE 3353
CSE 3365, 4340

PHYS 1106, 1303, 1304

CHEM 1303

Three TCH from CHEM 1304; BIOL 1401, 1402;
GEOL 1301; PHYS 3305

EE 1381,2122,2152,2322,2350, 2352
ME 1302
Three TCH from ME 2310, 2320, 2331, 3332, 3341

CSE 1341, 2340, 2341, 2353, 3100, 3342, 3358, 3381,
4345,4346,4381, 5343, 5381, 5385
Six TCH from CSE 5313, 5314, 5320, 5330, 5341,

5348, 5350; EE 5357, 5380
ENGL 2301, CSE 3150

TCH

—
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MINOR IN COMPUTER ENGINEERING*
1. Requirements:

1. CSE 1341 Principles of Computer Science I
2. CSE 2341 Principles of Computer Science 11
3. CSE 2353 Discrete Computational Structures
4. CSE 3358 Data Structures

II. Elective Courses (two of the following):

1. CSE 4381 Digital Computer Design

2. CSE 5343 Operating Systems and Software

3. CSE 5381 Computer Architecture I

4. CSE 5385 Microprocessor Architecture and Interfacing

* A student minoring in Computer Engineering may not minor in Computer Science.

CURRICULUM IN MANAGEMENT SCIENCE

Management Science deals with the development of mathematically based models
for planning, operating, and decision-making. In our curriculum, these methods are
also applied to the design and management of efficient production systems.

Using American Airlines as an example, a management scientist would be con-
cerned with building models to decide the best scheduling of flights, routing of planes,
assignment of pilots and crews to specific flights, and flight gate assignments, as well
as deciding the best number of planes to own and operate, which cities to fly to, which
cities to use as major hubs, how to lay out an airport terminal, which overbooking
policy should be used, and other issues. The optimal decisions for such issues can be
uncovered through analysis using computer-based mathematical models. Hence, the
management scientist uses the data collected and managed by the MIS department in
building his or her models.

Because of its generality, Management Science has a broad set of applications in
all engineering disciplines and in the fields of computer science, economics, finance,
marketing, medicine, transportation, production, and statistics, for example. The
methods are used extensively in both the public and private sector.

BACHELOR OF SCIENCE WITH A MAJOR IN MANAGEMENT SCIENCE
CURRICULUM REQUIREMENTS:

Area Required Courses TCH
Liberal Studies: ENGL 1301, 1302 6
Perspectives 15
Cultural Formations 6

(One Perspectives course or one Cultural Formations
course must satisfy the Human Diversity requirement.)

Mathematics: MATH 1337, 1338, 2339, 3353 9
MATH 2339 or CSE 3353 3
CSE 4340, 5377 6
Science: 3 TCH Natural Science from BIOL 1401, 1402,

CHEM 1113/1303, 1114/1304, 1113/1307,

1114/1308, GEOL 1301, 1305, 1308,

PHYS 1105/1303, 1106/1304 3
3 TCH Natural Science or Technology from

ANTH 2315, 2363; BIOL 1303, 1304, 1305,

1401, 1402; CHEM 1113/1303, 1114/1304,

1113/1307, 1114/1308; GEOL 1301, 1305, 1307,
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1308, 1315; PHYS 1403, 1404, 1407, 1408;
EE 1301, 1381; ME 1301, 1302, 1303, 1304 3
9 TCH Natural Science, Technology, and/or Social

Science including ANTH, ECO, PSYC, or SOCI 9

Major Concentration: ~ CSE 1341, 2341, 2360, 3360, 3365, 4395, 5362 21
3 TCH from CSE courses at the 2000 level or above 3

Business: ACCT 2311, MKTG 3340, OBBP 3370 9
Broadening: ENGL 2301, CSE 3150 4
Electives: Adviser must approve electives 17
Free Electives: Adviser must approve electives 6
Wellness: _2
122

MINOR IN MANAGEMENT SCIENCE

For information on a minor in management science, the student should consult the
department. A total of 15 TCH in management science courses is necessary to meet
the following requirements:

I. Requirements:
1. CSE 1341 Principles of Computer Science I
2. CSE 2341 Principles of Computer Science 11
3. CSE 2360 Engineering Economy
4. CSE 3360 Operations Research Models

II. Elective Courses (two of the following — students must include one of CSE
4395 or CSE 5362):
1. CSE 4340 Statistics for Engineers and Applied Scientists
2. CSE 4395 Senior Design
3. CSE 5362 Production Management
4. CSE 5377 Statistical Design and Analysis of Experiments

THE COURSES (CSE)

1305. CoMPUTERS AND INFORMATION TECHNOLOGY. A survey course in computers and informa-
tion technology that introduces the college student to the architecture of the personal computer,
software, hardware, telecommunications, and artificial intelligence, as well as the social and
ethical implications of information technology. The two-hour laboratory sessions reinforce
the concepts learned in lecture, including a survey of word processing, spreadsheet, database
management, presentation, and network software. Credit is not allowed for a CS, CpE, or MS
major or minor.

1311. INTRODUCTION TO INTERACTIVE MULTIMEDIA. An introduction to multimedia hardware
technologies, software systems, and standards used to develop interactive multimedia appli-
cations. Topics include screen design, graphics, animation, audio, and still and motion video,
as well as compression techniques. Each student will design personal multimedia Web pages
that will include one common class theme plus a variety of personally selected subjects.
Prerequisite: CSE 1305 or permission of instructor.

1340.InTRODUCTION TO COMPUTING CONCEPTS. Introduction to computer concepts and structures
and interactive application development. Programming with high-level languages, tools, and
environments. Laboratory exercises will include programming assignments.

1341.PriNcIpLES OF CoMPUTER ScIENCE L. Introduction to the fundamental concepts of computer
science — algorithms, program structures, data structures. Structured programming in C.
Development of programming skills to solve problems of reasonable complexity. Introduction
to UNIX. The first course for CS and CpE majors and minors. 0.5 TCH Design. Prerequisite:
An introductory programming course.
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2336. VisuaL Basic PROGRAMMING. Introduction to programming using the Visual Basic
environment, with focus on business applications. Software development life cycle, flow-
charts, data types, control structures, debugging techniques, design and implementation of
graphical interfaces, report generation, Visual Basic as a front end for database access.
Students are required to design and write code. No prior programming experience required. No
credit for CSE majors or minors. Prerequisite: CSE 1305 or permission of instructor.

2337.InTRODUCTION TO DATABASE DESIGN AND SQL. This course is designed to provide practical
experience in using SQL and ACCESS 2000. It emphasizes hands-on practical training in
implementing and accessing relational databases. No credit for CS and CpE majors or minors.
Prerequisite: Familiarity with Microsoft Word and Excel packages and both creating and
editing files in a Windows environment.

2340. AsSEMBLY LANGUAGE PROGRAMMING AND MACHINE ORGANIZATION. Computer number
systems, arithmetic operations, machine organization, machine language, assembly language
programming. 0.5 TCH Design. Prerequisites: CSE 1302, 1316, 1317, or 1341.

2341. PrincipLES oF CoMPUTER ScIENCE II. This course is intended as a continuation of CSE
1341, further developing program design skills and understanding of language concepts.
Thorough coverage of the C programming language. Implementation of basic data structures
(linked lists, stacks, queues, sets, and binary trees) and their use in efficient program design.
1 TCH Design. Prerequisite: CSE 1341.

2353. DiscrRETE COMPUTATIONAL STRUCTURES. Logic, proofs, partially ordered sets, and algebraic
structures. Introduction to graph theory and combinatorics. Applications of these structures to
various areas of computer science. 0.5 TCH Design. Prerequisite: CSE 1341, MATH 1338.

2360. ENGINEERING Economy. Evaluation of engineering alternatives by equivalent uniform an-
nual cost, present worth, and rate-of-return analysis. Use of a computerized financial planning
system. 0.5 TCH Design. Prerequisite: MATH 1338 and a knowledge of finite probability.

3100. DicitaL Locic DEsIGN LaBoraTory. Complements basic courses in computer organiza-
tion, logic, and switching theory. Emphasizes interconnection of logic modules to obtain
counters, control circuits, arithmetic units, memories, and small computer circuits. 1 TCH
Design. Corequisite: CSE 3381.

3150. ETHics IN CompuTING. Computer professionals have a special responsibility to ensure
ethical behavior in the design, development, and use of computers and computer networks.
This course focuses on the education of the undergraduate through the study of ethical
concepts and the social, legal, and ethical implications involved in computing. Issues to be
studied include computer crimes, software theft, hacking and viruses, intellectual property,
unreliable computers, technology issues in the workplace, and professional codes of ethics.
Prerequisite: Junior standing.

3342. PROGRAMMING LANGUAGES. Introduction to basic concepts of programming languages,
including formal syntax, static and dynamic, scoping, equivalence and consistency of data
types, control constructs, encapsulation and abstract data types, storage allocation, and run-
time environment. Advanced programming techniques such as tail recursion, inheritance,
polymorphism, static and dynamic binding, and exception handling. In-depth studies of
representative languages of different programming paradigms — object-oriented, logic, and
functional programming. 1 TCH Design. Prerequisite: CSE 2341.

3353. DiscRETE MATHEMATICS WITH ALGORITHMS. Introduction to algorithm analysis, big Oh
notation, classifying algorithms by efficiency. Algorithms for arithmetic operations, binomial
coefficients, prime factorization, gcd. Sorting and selection algorithms. Introduction to graph
theory, graph algorithms. Prerequisite: CSE 2353.

3358. DATA STRUCTURES. Representation and organization of data for fast access and compu-
tation. Consideration of efficient algorithms for storing and retrieving information using lists,
trees, hash tables, etc. Dynamic storage allocation/collection techniques. Fast sorting tech-
niques. Abstract data types (ADT). Implementation of data structures. 1 TCH Design. Prereq-
uisites: CSE 2341 and 2353 or MATH 3308.
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3360. OPERATIONS RESEARCH. A survey of models and methods of operations research. Deter-
ministic and stochastic models in a variety of areas will be covered. Credit is not allowed for
both CSE 3360 and CSE 6360. Prerequisites: A knowledge of matrices. An introduction to
probability and statistics.

3365 (MATH 3315). INTRODUCTION TO SCIENTIFIC COMPUTING. An elementary survey course that
includes techniques for root-finding, interpolation, functional approximation, linear equations,
and numerical integration. Special attention is given to C or FORTRAN programming, algo-
rithm implementations, and library codes. Prerequisites: CSE 1341 and a grade of C- or higher
in MATH 1338. Students registering for this course must register for an associated computer
laboratory.

3381. DicrtaL Locic DEsIGN. Boolean functions. Logic gates. Memory elements. Synchronous
and asynchronous circuits. Shift registers and computers. Logic and control. 1 TCH Design.
Corequisite: CSE 3100; Prerequisites: CSE 2340, 2353.

4340 (STAT 4340). STATISTICAL METHODS FOR ENGINEERS AND APPLIED SCIENTISTS. Basic con-
cepts of probability and statistics useful in the solution of engineering and applied science
problems. Topics: probability, probability distributions, data analysis, sampling distributions,
estimations, and simple tests of hypothesis. Prerequisite: MATH 1338.

4345. SorTwARE ENGINEERING PRINCIPLES. Provides practical experience in proposal develop-
ment, software system design, implementation, and validation. Integrates and develops skills
in applied computer science, project management, communication, problem solving, design
and validation methodology. Review of current software engineering literature. 1.5 TCH
Design. Prerequisites: CSE 3358 and senior standing.

4346. SoFTWARE ENGINEERING LABORATORY IV. Provides a project-contract environment for
implementation of systems designed in CSE 4345. Emphasizes working from a set of speci-
fications as a project team member. Project team organization. Project planning, scheduling,
and management. Testing and validation methods. 3 TCH Design. Prerequisite: CSE 4345 or
permission of instructor.

4381. DicitaL ComPUTER DESIGN. Machine organization, instruction set architecture design,
memory design, control design: hardwired control and microprogrammed control, I/O orga-
nization, algorithms for computer arithmetic, computer peripherals, microprocessors, and
Hardware Description Languages (HDLs) and simulations based on them. 1 TCH Design.
Prerequisite: CSE 3381, or both EE 2381 and CSE 2340.

4(1-4)9(0-4). UNDERGRADUATE PROJECT. An opportunity for the advanced undergraduate stu-
dent to undertake independent investigation, design, or development. Variable credit from one
to four term hours. Written permission of the supervising faculty member is required before
registration. At least 0.5 of (1-4) TCH Design.

4395. Senior DEsIGN. This course consists of a large project involving the design of a manage-
ment system. The project will involve model building, data collection and analysis, and
evaluation of alternatives. 3 TCH Design. Prerequisites: CSE 5362 and senior standing.

5313. SoFTWARE REQUIREMENTS AND DESIGN ENGINEERING. This course focuses on defining
software requirements and provides an overview of design techniques that can be used to
structure applications. Requirements topics include interacting with end users to determine
needs and expectations, identifying functional requirements, and identifying performance re-
quirements. Techniques studied include prototyping, modeling, and simulation. Design topics
include design in the system life cycle, hardware vs. software trade-offs, subsystem definition
and design, abstraction, information hiding, modularity, and reuse. 1.5 TCH Design.

5314. SoFTWARE TESTING AND QUALITY ASSURANCE. The relationship of software testing to
quality is examined with an emphasis on testing techniques and the role of testing in the
validation of system requirements. Topics include module and unit testing, integration, code
inspection, peer reviews, verification and validation, statistical testing methods, preventing
and detecting errors, selecting and implementing project metrics, and defining test plans and
strategies that map to system requirements. Testing principles, formal models of testing,
performance monitoring, and measurement also are examined. 1 TCH Design.
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5320. ARTIFICIAL INTELLIGENCE. Introduction to basic principles and current research topics in
artificial intelligence. Formal representation of real-world problems, search of problem spaces
for solutions, and deduction of knowledge in terms of predicate logic, nonmonotonic reason-
ing, and fuzzy sets. Application of these methods to important areas of artificial intelligence,
including expert systems, planning, language understanding, machine learning, neural net-
works, computer vision, and robotics. 1 TCH Design. Prerequisites: CSE 3342, 3358.

5330. FiLE ORGANIZATION AND DATABASE MANAGEMENT. A survey of current database approaches
and systems; principles of design and use of these systems. Query language design, imple-
mentation constraints. Applications of large databases. Includes a survey of file structures and
access techniques. Use of arelational DBMS to implement a database design project. 1.5 TCH
Design. Prerequisite: CSE 3358.

5341. CompiLER CONSTRUCTION. Review of programming language structures, loading,
execution, and storage allocation. Compilation of simple expressions and statements.
Organization of acompiler including compile-time and run-time symbol tables, lexical analysis,
syntax analysis, code generation, error diagnostics, and simple code optimization techniques.
Use of a recursive high-level language to implement a complete compiler. 1 TCH Design.
Prerequisites: CSE 3342,3358.

5342. CoNcePTs OF LANGUAGE THEORY AND THEIR APPLICATIONS. Formal languages and their
relation to automata. Introduction to finite state automata, context-free languages, and Turing
machines. Theoretical capabilities of each model, and applications in terms of grammars,
parsing, and operational semantics. Decidable and undecidable problems about computation.
1 TCH Design. Prerequisite: CSE 3342 or permission of instructor.

5343. OPERATING SYSTEMS AND SYSTEM SOFTWARE. Theoretical and practical aspects of operat-
ing systems: overview of system software, time-sharing and multiprogramming operating
systems, network operating systems and the Internet, virtual memory management, interprocess
communication and synchronization, file organization, and case studies. 1 TCH Design.
Prerequisites: CSE 2340, 3358.

5345. AbVANCED Java PRoGRAMMING. This course will provide the student with a foundation
for building advanced distributed and embedded systems applications in Java through the use
of Java’s support for networking and concurrency. Topics will include exception handling,
object serialization, thread and thread-safe programming issues, component frameworks, remote
method invocation, security, and concurrency issues. Discussion of the issues and techniques
necessary to develop high-performance, object-oriented concurrent Java applications and be
able to apply advanced Java constructs to research projects in telecommunications, databases,
networks, and mobile computing. Prerequisites: CSE 3342 or permission of instructor.

5348. INTERNETWORKING PROTOCOLS AND PROGRAMMING. Processing and Interprocess Commu-
nications (IPC), UNIX domain sockets, fundamentals of TCP/IP, Internet domain sockets,
packet routing and filtering and firewall, SNMP and network management, client-server
model and software design, Remote Procedure Call (XDR, RPC, DCE), design of servers and
clients, networking protocols for the World Wide Web, internetworking over new networking
technologies. 1 TCH Design. Prerequisites: CSE 5343 and C programming.

5350. ALGORrITHM ENGINEERING. Algorithm design techniques. Methods for evaluating algorithm
efficiency. Data structure specification and implementation. Applications to fundamental
computational problems in sorting and selection, graphs and networks, scheduling and
combinatorial optimization, computational geometry, arithmetic, and matrix computation.
Introduction to parallel algorithms. Introduction to computational complexity and a survey of NP-
complete problems. Developing student facility to design efficient algorithms is emphasized.
1 TCH Design. Prerequisite: CSE 3358.

5362. PRODUCTION MANAGEMENT. A survey of models and methods for designing and
implementing quality-based, integrated, production/distribution systems. Topics include
demand forecasting, product mix decisions, distribution systems, facilities location and layout,
scheduling, inventory and materials management, just-in-time, and quality control for
manufacturing and service operations. Prerequisite: CSE 3360.
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5376 (EE 5301). INTRODUCTION TO TELECOMMUNICATIONS. Overview of public and private tele-
communications systems, traffic engineering, switching, transmission, and signaling. Channel
capacity; media characteristics; Fourier analysis and harmonics; modulation; electromagnetic
wave propagation and antennae, modems, and interfaces; and digital transmission systems. T1
carriers, digital microwave, satellites, fiber optics and SONET, and Integrated Services Digital
Networks. 0.5 TCH Design.

5377 (STAT 5377). STATISTICAL DESIGN AND ANALYSIS OF EXPERIMENTS. Introduction to statis-
tical principles in the design and analysis of industrial experiments. Completely randomized,
randomized complete and incomplete block, latin square, and Plackett-Burman screening
designs. Complete and fractional factorial experiments. Descriptive and inferential statistics.
Analysis of variance models. Mean comparisons. Prerequisites and corequisites: CSE 4340
and senior standing with a Science or Engineering major, or permission of instructor.

5381. CoMPUTER ARCHITECTURE I. An advanced course in computer architecture introducing
students to the state of the art in uniprocessor computer architecture. The focus is on the
quantitative analysis and cost-performance trade-offs in instruction-set, pipeline, and memory
design. Description of real systems and performance data also are presented, providing
qualitative case studies that complement the quantitative analysis. Topics covered: quantitative
performance measures, instruction set design, pipeline, vector processing, memory organization,
input/output, and an introduction to parallel processing. Prerequisites: CSE 4381. Reasonable
experience with any high-level language and any hardware description language.
5382.ComputeR GrapHICS. Hardware and software components of computer graphics systems:
display files, two-dimensional and three-dimensional transformations, clipping and windowing,
perspective, hidden line elimination and shaping, interactive graphics, and applications. 1 TCH
Design. Prerequisite: CSE 3358 or equivalent.

5385. MICROPROCESSOR ARCHITECTURE AND INTERFACING. Emphasizes the design of Intel-based
microprocessor computer systems. The course starts with the presentation of Intel microproces-
sors and continues with the design of a personal computer system with hierarchical memory,
input-output peripherals, and industry-standard bus interfaces (ISA, EISA, VLB, and PCI). In
addition to hardware design techniques, the course has laboratory and design projects in which
students learn to use state-of-the-art CAD tools and laboratory instruments for hardware design,
simulation, implementation, and debugging. 2 TCH Design. Prerequisites: CSE 3381 or both EE
2381 and CSE 2340.

5(1-3)9(0-4). SpeciaL Torics. Individual or group study of selected topics in computer science.
Prerequisite: Permission of instructor.

ELECTRICAL ENGINEERING
Professor GiBsoN, Chair
Professors: J. BUTLER, CELIK-BUTLER, EVANS, GOSNEY, GUPTA, KHOTANZAD, PEIKARI, SRINATH;
Associate Professors: D. BUTLER, CHEN, DAviLA, DouGLas, DuNHAM, LEE, OrRsAK; Adjunct
Associate Professors: Ku, MCMAHON, PROVENCE, R. SHARMA; Adjunct Assistant Professors:
ABUZAID, LEVINE, Loos, Pucacco, RauMAN, SoHL, TRIGGS, WESTERHOLD; Emeritus Professors:
ASHLEY, FossuM, HEIZER, HOWARD, SAVAGE, VACROUX; Senior Lecturer: BAKER.

The discipline of electrical engineering is at the core of today’s technology-driven
society. Personal computers,computer-communications networks, integrated circuits,
optical technologies, digital signal processors, and wireless communications systems
have revolutionized the way we live and work, and extraordinary advances in these
fields are announced every day. Because today’s society truly is a technological one,
a degree in electrical engineering offers exceptional opportunities for financial se-
curity, personal satisfaction, and expanding the frontiers of technology.

The Department of Electrical Engineering at SMU offers a full complement of
courses at the Bachelor’s-degree level in communications, information technology,
communication networks, digital signal processing, lasers and optoelectronics,
electromagnetics and microwaves, microelectronics, VLSI design, systems and
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control, and image processing and computer vision. The courses and curriculum are
designed and continuously updated to prepare the student for a successful career in
engineering design and development at the forefront of these fields — or, if desired,
to allow the student to pursue an advanced degree in electrical engineering.

In addition to the B.S .E.E. degree, a professionally oriented Bachelor’s degree in
telecommunications systems is offered through the Electrical Engineering Depart-
ment. The courses in this curriculum provide an overview of the telecommunications
industry and prepare the student to become immediately involved in the development
of new telecommunications products, services, and applications.

The SMU Electrical Engineering Department emphasizes the following major
areas of interest:

1. Biomedical Engineering — Overview of biomedical engineering, biomedical de-
vices and instrumentation, biomedical signal capture, processing and modeling.

2. Communications and Information Technology — Detection and estimation theory,
digital communications,computer networks, spread spectrum, cellular communica-
tions, coding, encryption, compression, and wireless and optical communications.

3. Control Systems — Linear and nonlinear systems control, robotics, and computer
and robot vision.

4. Digital Signal Processing — Digital filter design, system identification, spectral
estimation, adaptive filters, neural networks, and DSP implementations.

5. Image Processing and Computer Vision — Digital image processing, computer
vision, and pattern recognition.

6. Lasers, Optoelectronics, Electromagnetic Theory and Microwave Electronics —
Classical optics, fiber optics, laser recording, integrated optics, dielectric
waveguides, antennas, transmission lines, laser diodes and signal processors, and
superconductive microwave and optoelectronic devices.

7. Solid State Circuits, Computer Aided Circuit Design,and VLSI Design — Electronic
circuits, computer-aided design, VLSI design, neural network implementation,
parallel array architectures, and memory interfaces.

8. Electronic Materials and Solid State Devices — Fabrication and characterization
of devices and materials, device physics, noise in solid state devices, infrared
detectors, AlGaAs and GaAs devices and materials, thin films, superconductivity,
superconductive devices and electronics, hybrid superconductor-semiconductor
devices,ultrafast electronics, and applications of Scanning Tunneling microscope.

9. Telecommunications — Overview of modern telecommunications components
and systems, data communications, digital telephony, and digital switching.

DEPARTMENT FACILITIES

The department has access to the SEAS academic computing resources, which
consist of four 600-MHz Digital Workstations, four multiprocessor 300-MHz Digital
2100 servers, five DecStation 5000/260s, and two 250-MHz Sun Ultra Enterprise
3000 servers. A DEC 8200 with dual 300-MHz processors and 2GB of RAM will
accept batch jobs up to 9GB. SEAS file service is provided by a High Availability
Digital clustered NFS/CIFS file server FibreChannel connected to RAID 3/5 disk
arrays. Current capacity is 324 GB, with possible expansion to more than 9TB. The
file server is connected to the Gigabit Ethernet backbone and serves all Unix machines
and PCs in SEAS. An Auspex 7000/300 with 116GB is also available and is con-
nected to the secondary FDDI backbone.
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All SEAS resources are connected to SEASnet, which consists of a Gigabit
Ethernet backbone with various segments connected via FDDI, 100Mb Ethernet,
10Mb Ethernet, and OC3 ATM.

Specific department laboratory facilities for instruction and research include:

BiomEepicAL ENGINEERING LaBORATORY. This lab is equipped to provide students
with facilities for the study of a wide variety of problems in biomedical engineering.
Equipment includes a Nikon light microscope, infrared spectrophotometer, thermo-
graph, 4 Grass physiographs, personal computer with data acquisition capability, a
variety of analog and digital oscilloscopes, signal generators, and meters.

CRYOELECTRONICS LABORATORY. The cryoelectronics laboratory is used in the in-
vestigation of electronic materials and devices at cryogenic temperatures and provides
measurement capabilities from 2K to 450K. Two low-temperature Dewars, two
closed-cycle helium refrigerators, one open-cycle helium cryostat, various cryogenic
inserts, microprocessor-based programmable temperature controllers, temperature
sensors, and fiber-optic instrumentation support low-temperature device character-
ization and superconductivity research. Two computer workstations are used as
system controllers for data acquisition and modeling. There is close interaction with
the Solid-State Device Characterization and the Microwave Electronics laboratories.

SoLID-STATE DEVICE CHARACTERIZATION LABORATORY. This facility is used for the
characterization and modeling of solid-state devices and electronic materials. The
laboratory has the capability for computerized I-V, C-V, microwave, optical, and
noise characterization of devices. This lab is designed for computer-controlled data
acquisition and modeling.

The electrical and noise-characterization facilities include an HP-UX workstation
running IC-CAP with a HP4142 source monitor unit, HP4284 LCR meter for I-V
and C-V characterization, and two magnets. The lab also contains a 6x6-ft shielded
room with a noise attenuation of 100 dB to electric fields and plane waves from 14 kHz
to 10 GHz and 30 dB to magnetic fields at 60 Hz. The lab includes two low-frequency
dynamic signal analyzers, lock-in amplifiers, various programmable multimeters,
oscilloscopes, and LCR meters, plus plotters, printers, and system controllers.

The microwave measurement equipment includes a200-KHz to 22-GHz HP71200A
spectrum analyzer,an HP8510 (40 MHz to 40 GHz) network analyzer,an HP54120T
20 GHz sampling oscilloscope, microwave power meters, and various microwave
components and amplifiers. The optical characterization facilities include an Oriel
MS257 spectrometer/monochrometer, two IR sources, a calibrated pyroelectric de-
tector, various fiber-optic components, laser diodes, and Ortel 7 GHz photodiodes.
The spectrometer/monochrometer and IR sources allow the characterization of
devices and materials from one to 12 xmicrons.

PuLsep Laser DEeposiTION LaBorATORY. This facility is a Neocera turn-key pulsed
laser deposition system, consisting of an 18-inch turbo-pumped vacuum chamber.
The system has a three-inch rf sputter gun in addition to a six-target PLD carousel.
The substrate can be heated to 950 C. The system uses a Lambda-Physik Compex
301 KrF excimer laser operating at 248 nm. The laser produces up to one joule per
pulse with a repetition rate of one to 10 Hz. The PLD system is used primarily for
the deposition of ferroelectric and pyroelectric materials used in uncooled infrared
detectors. Other bolometric, superconductive, and optoelectronic materials are also
investigated.

MicrowAVE ELECTRONICS LABORATORY. The lab uses HP-Series IV software, in-
cluding the CAE packages Touchstone, Libra, OmniSys, J-Omega, and Communi-
cations Design Suite. The software is used for education in the design and analysis
of microwave circuits and system. Also included in the facility are a 20-GHz
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sampling oscilloscope, microwave frequency synthesizers, microwave power meter,
pulse generator, 22-GHz HP71200A spectrum analyzer, and a 40-GHz HP8510
network analyzer plus microwave amplifiers, mixers, and components.

OPTOELECTRONICS SIMULATION LABORATORY. Software programs to assist with the
design of semiconductor optoelectronic devices have been evolving at SMU for
decades and are currently used to design the epitaxy structures for strained-quantum-
well semiconductor lasers and to predict the resulting device performance. These
programs deal with three broad areas: 1) quantum-well gain optimization, 2) elec-
tromagnetic and optical field optimization, and 3) periodic structures and gratings.
In addition to distributed feedback and distributed Bragg reflector laser design,
grating software is used in the study of grating-assisted coupling between dielectric
waveguides. MODEIG software (available free at www.seas.smu.edu/modeig/),
used for solving the propagation characteristics of optical waveguides, is maintained
and regularly upgraded by this laboratory. It is used by more than 50 corporations,
universities, and government agencies worldwide. Students use software developed
in this laboratory for assignments and projects.

SoLip-STATE TECHNOLOGY LABORATORY. The facility consists of a 3,000-square-
foot Class 10,000 clean room with Class 100 laminar-flow work areas. Major
equipment includes two projection printers and two contact printers for lithography;
aplasma reactor for etching and deposition of dielectrics; an rf/dc sputter deposition
system; two plasma etch systems; two reactive-ion etch systems; and a chemically
assisted ion-beam etch system. Also available are e-beam evaporators for metalliza-
tion and dielectric deposition; a thermal evaporator for metal deposition; a pulsed-
laser deposition system; a scanning electron microscope; and oxidation, diffusion,
and annealing furnaces. In addition to its instructional uses, this laboratory supports
research in laser diodes, uncooled infrared detectors, microelectromechanical MEM)
devices, and NbN and YBaCuO superconductor devices.

SuBMICRON GRATING LABORATORY. This laboratory is dedicated to the holographic
fabrication of submicron gratings. Equipment includes a floating optical table, a
visible argon ion laser, an ultraviolet argon ion laser, laser power meter, and optical
components for holography. Typical grating linewidths range from 0.09 to 0.5 um
and can be specified to an accuracy of +0.0001 um. In addition to supporting research
on semiconductor lasers and telecommunications components, this laboratory is used
by students to fabricate gratings.

SEMICONDUCTOR LASER CHARACTERIZATION LABORATORY. This laboratory is dedi-
cated to measuring the performance of edge-emitting and surface-emitting semi-
conductor lasers fabricated at SMU from materials including AlGaAs, InGaAs,
InGaAsP, AlGalnAs, and AlGalnP with wavelengths ranging from 0.63 to 2 um.
Equipment and instrumentation include optical spectrometers, visible and IR cameras
and detectors for near-field and far-field measurements, power supplies for light-
current measurements, temperature-controlled stages for laser characterization, and
custom assemblies of optical components on two floating optical tables. Commer-
cial beam-analysis software is used with several optical set-ups to characterize laser
beams, and several of the semiconductor laser evaluation stations are computer-
controlled. An automated probe station is used to evaluate vertical cavity surface-
emitting lasers (VCSELSs). In addition to laser research, students use this laboratory
to produce video “virtual laboratory” experiences for distance students.

DiciTaL SiGNaL ProceEssor LaBoraToRrY. Digital signal processors (DSPs) are
programmable semiconductor devices that are used extensively in cellular telephones,
high-density disk drives, and high-speed modems. Courses in this laboratory focus
on programming the Texas Instruments TMS320C50, a fixed-point processor, with
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emphasis on assembly-language programming, implementation of FIR and IIR
filters, the FFT, and a real-time spectrum analyzer.

COMMUNICATIONS SYSTEMS SIMULATION LABORATORY. The lab consists of 12 high-
speed Silicon Graphics Workstations with a large-screen projection system. These
integrated multimedia workstations run a wide array of communication system design
and analysis software, signal processing software, and multimedia and Web-based
software tools.

NEeTrworks LaBoraTory. The Networks Laboratory provides opportunities to
simulate and evaluate different network configurations, from local area networks to
the Internet. High-end PCs are configured with OPNET, COMNET, and other simu-
lation software to model telecommunications networks and study their performance.

CURRICULUM IN ELECTRICAL ENGINEERING

The undergraduate curriculum in electrical engineering provides the student with
basic principles through required courses, and specialization through a guided choice
of elective courses.

AREAS OF SPECIALIZATION

Due to the extensive latitude in course selection and to the wide variety of courses
available within the Department of Electrical Engineering and within the University
as a whole, it is possible for the electrical engineering student to concentrate his or
her studies in a specific professional area. The areas available include the following:

Control Systems Electronic Circuits

Biomedical Engineering Electronic Devices and Materials
Communications Networks

Computer Engineering Systems

Digital Signal Processing Telecommunications Engineering

Electromagnetics and Optics

In most cases, the concentration is satisfied by systematically taking a specified
group of electrical engineering courses at the advanced level. However, the tele-
communications engineering, computer engineering, and biomedical options are
more specialized. Their requirements are described later.

BACHELOR OF SCIENCE IN ELECTRICAL ENGINEERING

The electrical engineering curriculum is administered by the Department of Elec-
trical Engineering and is accredited by the Accreditation Board of Engineering and
Technology (ABET).

The term credit hours within this curriculum are distributed as follows:

Term Credit Hours

124 Minimum total hours required
23 College Requirements (ENGL 1301, 1302, Perspectives in-
cluding ECO 1311, Cultural Formations, and Wellness)
15 Mathematics (MATH 1337,1338,2339,2343,and a three-hour
elective course at the 3000 level or above)
13 Science (CHEM 1303 or 1305; PHYS 1303, 1304, and 1105;
and a three-hour elective in physics or chemistry)
3 Mathematics or Science Elective (a three-hour course approved
by adviser)
6 Computer Science (CSE 1341 and one of CSE 2340,2341,2353,

3342, or 3358)
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6 Technical Electives from other SEAS departments
6 Mechanical Engineering Fundamentals (ME 1302 and one of
ME 2310, 2320, 2331, 3332, or 3340)
20 Core Electrical Engineering (EE 1381,2381,2350,2170,2370,
2122,2322, and 3360)
11 Junior Electrical Engineering Electives (three of EE3311,3322,
3330, 3362, 3372, and 3381; and EE 3122 and 3181)
15 Advanced Electrical Engineering Electives
6 Electrical Engineering Senior Design Sequence (EE4311,4312)

Three hours of advanced electrical engineering electives must be selected in each
of the three areas listed below:

1. EE 4372,4373,5360, 5362, 5370, 5371, 5373, 5374, and 5375;
II. EE 5356, 5357, 5380, 5381, and 5385; and

OI. EE 5310,5312,5315, 5321, 5330, and 5332.

The remaining six hours of advanced electrical engineering electives may be
chosen from any of the above three areas, the telecommunications courses offered
by the EE Department, or advanced (5000-level) CSE courses offered by the CSE
Department. Please note that EE 8000-level courses are primarily for graduate
students but may be taken by highly qualified undergraduates with the approval of
the adviser and the instructor. Special topics courses also are available.

Each student is expected to complete and file a plan of study with his or her aca-
demic adviser. The plan should state specific choices to meet the foregoing require-
ments and develop an area of specialization when this is desired. This should be
done as soon as possible; however, for many students, it is a process that continues
from term to term as the individual becomes better acquainted with the discipline of
electrical engineering and with the choices available.

Specializations are offered in four important areas: pre-medical or biomedical
engineering, computer engineering, a dual degree in physics, and telecommunica-
tions engineering. Each student may select one of these specializations or may
personalize his or her degree by a particular choice of advanced major electives.

BACHELOR OF SCIENCE IN ELECTRICAL ENGINEERING
(Biomedical Engineering Specialization)

The Department of Electrical Engineering offers a B.S.E.E. degree with a special-
ization in biomedical engineering. This program enables students to satisfy require-
ments for admission to medical school, and it is carried out in cooperation with the
Baylor University Medical Center in Dallas. Students may also work on projects under
faculty supervision at the University of Texas Southwestern Medical School.

The term credit hours within this curriculum are distributed as follows:
Term Credit Hours

128 Minimum total hours required
23 College Requirements (ENGL 1301, 1302, Perspectives in-
cluding ECO 1311, Cultural Formations, and Wellness)
15 Mathematics MATH 1337,1338,2339,2343, and a three-hour
elective course at the 3000 level or above)
36 Science (BIOL 1401, 1402, 3304, and 3306; CHEM 1303,

1304, 1113, 1114, 3117, 3118, 3371, and 3372; and PHYS
1303 and 1304*)
Computer Science (CSE 1341)

6 Mechanical Engineering Fundamentals (ME 1302 and one of
ME 2310, 2320, 2331, 3332, or 3340)

[O¥]



350 School of Engineering and Applied Science

Core Electrical Engineering (EE 1381, 2381 235,
2 2122,2322,and 3360) | 217
Junior Electrical Engineering Electives (EE 31 81
! uEE 33113315, 3330,:3372, and 3381 3381;0%0f
Advanced Electrical Engineering Electiyes
Biomedical Engineering (EE 5340 and 5345)
Electrical Engineering Senior Design Sequence (EE4 N "

237

AN N D

* Students who plan to attend medical school are recommended to also t

. :S0take PHYS | s
T Advanced EE electives must be chosen so there will be a minj

mum of ¢ TCH
BACHELOR OF SCIENCE IN ELECTRICAL ENGINEER]N
(Computer Engineering Specialization)

The Department of Electrical Engineering offersaB.S.E.E.
engineering specialization, which brings together aspects o
and computer science with the aim of develqpmg stal.te-.of-
systems. Students in the Computer Engineering specializa

variety of areas ranging from C programming, assembly language, ang data stryc.
tures, to logic design, MiCroprocessor interfacing, and computer architectyre,
The term credit hours within this curriculum are distributed as follows:
Term Credit Hours

124 Minimum total hours required

23 College Requirements (ENGL 13
cluding ECO 1311, Cultural Fo

G

degree with
f electrical e

t.he-art digital Computer
t10n receive training ip

4 Compytey
NZlnegrip

01, 1302, Perspectives ip.
rmations, and Wellness)

15 Mathematics (MATH 1337, 1338, 2339, 2343, and 3308)
13 Science (CHEM 1303 or 1305; PHYS 1303, 1304, and 1105;

and a three-hour elective in ph

ysics or chemistry)
3 Mathematics or Science Elective (a three-hour elective approved
by the adviser)
12 Computer Science (CSE 1341,2341, and 3358; and one of CSE
2340 or 3342)
6 Mechanical En

gineering Fundamentals (ME 1302 and one of
2 ME 2310, 2320, 2331, 3332, or 3340)

Core Electrical Engineering (EE 1381, 2381, 2350,2170,2370,
2122, 2322, and 3360)

Junior Electricq] Engineering Electives (EE 3122, 3181,3322,
and 3381; and one of EE 3311, 3330, or 3372) - E

Advanced Electricq) and Computer Engineering Electives (E7
281 or CSE 4381; EE 5385 or CSE 5385, two of EE 535"

30, and CSE 5343, and a three-hour elective approved
the adviser)

11

15
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- The term credit hours within this curriculum are distributed as follows:
. Term Credit Hours

135 Minimum total hours required
23 College Requirements (ENGL 1301, 1302, Per ' in-
cluding ECO 1311, Cultural Formations, and \?:l?rti]gsess) N
15 Mathematics (MATH 1337, 1338, 2339, 2343, and a three-hour
elective course at the 3000 level or above)
33 Science (CHEM 1303 or 1305; PHYS 1105, 1303, 1304, 3305
3344,3345, 4211, 5337, 5382, and 5383; and PHYS 3374, o
ME 3341)
6 Computer Science (CSE 1341 and one of CSE 2340, 2341 2393,
3342, or 3358)
6 Mechanical Engineering Fundamentals (ME 1302 and one of
ME 2310, 2320, 2331, 3332, or 3340)
20 Core Electrical Engineering (EE 1381, 2381, 2350,2170, 2370,
2122, 2322, and 3360)
11 Junior Electrical Engineering Electives (EE 3330 or PHYS
4392; two of EE 3311, 3322, 3362, 3372, and 3381; and EE
3122 and 3181)
15 Advanced Electrical Engineering Electives
6 Electrical Engineering Senior Design Sequence (EE4311,4312)

BACHELOR OF SCIENCE IN ELECTRICAL ENGINEERING
(Communication and Signal Processing Specialization)

¢ Signal processing in particular digital signal processing (DSP), has come to play a
Sionificant role in our daily lives. Literally, DSP involves the processing of various
signals such as speech, music, video, and others in digital form. Such processing is
Bsually done with a digital signal processor, a programmable semiconductor device
designed to rapidly process digital data. The DSP is an integral component of any
sstem in which information is processed or transmitted, whether over a conventional
elephone network, a cellular phone, or the Internet.

) The explosive growth of the telecommunications industry and the Internet has
senerated a tremendous demand for electrical engineers who are versed in the lan-
- age of DSP. The Communication and Signal Processing specialization .is designed
% meet this need. Students learn the fundamental principles of DSP during the first
year. Concepts and techniques in signal processing and communications are covered
in'greater depth in each successive year, culminating in a senior-year capstone course
ifi which students design and develop signal processing algorithms and software for a
communications system application.
¥ The term credit hours within this curriculum are distributed as follows:

"' Term Credit Hours

124 Minimum total hours required | |

23 College Requirements (ENGL 1301, 1302, Perspectives in-

cluding ECO 1311, Cultural Formations, and Wellness)
15 Mathematics (MATH 1337, 1338,2339,2343, and a three-hour

elective course at the 3000 level or above)

13 Science (CHEM 1303 or 1305; PHYS 1303, 1304, and 1105;
B and a three-hour elective course at the 3000 level or above)
3 3 Mathematics or Science Elective (athree-hour course approved

by the adviser)
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12 Computer Science (CSE 1341,2341 a4 3353
23400r3342) - 14 g oy
chanical Engineering Fundamenyq),
6 M‘in 2310, 2320, 2331, 3332, or 3340)(ME 1302 ag
29 Core Electrical Engineering (EE 1381,2381 25 ey
2122, 2322, 3330, 3360, 3372, anq 3373 =031 %
Advanced Communication and Signq| - |
14 4173, 4372, 4373, 517§, 5373, and 5376e)ssmg Cou,s%}
3 Advanced Electrical Engineering Electives (one
3381, 5321, 5340, 5345, 5360, 5371, 537, S35 & iy
6 Electrical Engineering Senior Design Sequenc, (EE 4;?? )

4
BACHELOR OF SCIENCE IN ELECTRICAL ENGINEERING )
(Telecommunications Specialization)

Telecommunications includes any type of communication of i"fOFmation 3
tance by electronic means. Th_ls communication may be be{Wegn humans,maché
businesses, government entities, computers, or any combination thereof ky, ™
information formats include speech and audio, computer data, facsimile, ima X
video, wire and cable, radio, satellite, Interpet, microwave, optica

Today’s intelligent networks, crea}ed by m?beddm.g computersin telecommum
tions systems, have given rise to an information society. Corporations, Institugiy
and government agencied cannot operate.effectl vely in a competitive world y;
using telecommunications systems efficiently to communicate that informatip,

All areas of the telecommunications profession need telecommunicationsen :
neers. In manufacturing, they work as creators and desi gners of products, I the er.
vice category, they create efficient and cost-effective systems for telephone servi
providers, Internet and online computer services, and cellular service providers A
the corporate-user end of the profession, they ensure that their companies have i
very best telecommunications systems to give their businesses competitive edge

Telecommunications engineers face challenges requiring specialized trainingi
electrical engineering, plus breadth that include regulatory law, economics, mar
agement science, and computer science. To ensure their success, SMU candidatss
for the degree of Bachelor of Science in Electrical Engineering with a telecomnt
nications engineering specialization are grounded in all of these areas. To accot
plish this within the context of a four-year program, students take a unigul
formulated curriculum of electrical engineering and telecommunications COUrE
Plus specially selected courses relatin g to the multiple disciplines mentioned 3'30‘%
In this way, graduates are prepared to face information-age challenges and 0P
tumtles,’whether in a corporate, institutional, or government environmet
. SMU’s long .hi.Storic relationship with local industry provides a wqallthfld s
thcIllal opportumtle’s for Students in terms of desi gn projects, laboratonesf, sl:ienoe .
and, at the student’s OPtion, cooperative education. SMU’s Bachelor of X

Electrical Engi '

AP E =
ngineering program with a telecommunications engmee-m}g:g:ovideﬁ
S students for careers with a large variety of producers, serVic e

ications systems. Graduates of the programls e(::hcm
mployment in the immediate Dallas area o €5

hour program ha several distinctive featurest'e e, Y
nt of research skills using computers and the 1n . en®
€ these important tools throughout their ool oft -§ "wﬂd
Student teamg that work on a variety of industry o indus

 fiber, gy,

little difficulty finding ¢
This 124-term-creit.

. Early developme
Ing students to yg

* Participation ip

iry representatiyes,
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Option of entering the Cooperative Educati
ation Program a i
s explained in the

Cooperative Education section to get mor
; , e than -
and income before graduation. ayear of industry experience

The term credit hours within this curriculum are distributed as fol]
s follows:

Term Credit Hours
124 Minimum number of hours required

23 College Requirements (ENGL 1301 :
ECO 1311, Cultural Formations, an’dls\(l)ezl’lrliJ o onesincluding
18 Mathematics ( MATH 1337, 1338, 2339 23:38)
of MATH 3315 or 3353) » 2242y 200,308, and one
13 Science (CHEM 1303 or 1305; PHYS
; 1
: zé three-hour elective in physics or chem:i;;)ti;')l B
omputer Science (CSE 1341
; asE) , 2341, and one of CSE 2360, 3342,
* 6 Mechanical Engi '
| gineering Fundamentals (M
| 2310, 2320, 2331, 3332, or 3340) s (ME 1502 and one of ME
? 28 Electrical Engineering (EE 1381, 2381, 2350, 2170, 2370, 2122
| ] 3\31 %}in 3;30;; 3 6{0,.3 118115 3381,and one hour of laboratory electivess
ectrical Engineering (EE 5370 and

: 5332, 5373, or 5381) ’ andone of EE 4372
Telecommunications (EE 5301 and 5302)
Advanced Elecq've; (nine hours of advanced electrical engineering
or telecommlinications engineering electives approved by adviser)
6 Telecommunications Senior Design Sequence (EE 4301 and 4302)

MINOR IN ELECTRICAL ENGINEERING

For information on a minor in electrical engineering, the student should consult
' the department. A total of 18 TCH in electrical engineering courses is necessary

' meet the following requirements:

I. Requirements:
1. EE 2322 Electronic Circuits |

2. EE 3322 Electronic Circuits Il

| 3 EE 2350 Circuit Analysis I
4. EE 2370 Design and Analysis of Signals and Systems

Y RS NeT—
TTPTTT RSN v

i< bt Lol o s . ok i o A g % o P

N e g e

O N

1. Elective Courses:
. Sjx TCH of electrical engineering courses at the 3000 level or above
| BACHELOR OF SCIENCE
CATIONS SYSTEMS

WITH A MAJOR IN TELECOMMUNI
SMU offers an applied science program leading to the degree of Bachelor of
Science with a major in telecommunications systems. Graduates of this program
 may find career opportunities in the same kinds of institutions as telecommunications
engineers. However, their job responsibilities may have an emphasis on systems

“management, technology liaison, or marketing rather than on systems design. Al-
munications and electrical engineering

though students take some of the same telecom ions andel ;
courses as those in the B.S.E.E. program with Specialization in Telecommunica-
course selection.

“tions Engineering, they have more freedom 1n  sel
The term credit hours within this curriculum are distributed as follows:

. Term-Credit Hours |
' 122 Minimum number of hours required o |
s (ENGL 1301, 1302, Perspectives including

29  College Requirement
ECON 1311, Cultural Formations, and Wellness)
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6  Mathematics (MATH 1‘309 or 1337, and MATH 1310
Probability and Statistics (STAT 2301, 233 or STAT or l338)t

o

4340) | 44y

3 Introductory Physics (PHYS 1313 0r 1407, or both 130 Csg
6 Computer Science (CSE 1341 and 2341) 3 ang "
16 Electrical Engineering (EE 1381, 2355, 2356, 238 i )

18 Telecommunications (EE 1305, .3301, 3302, 5301, *530 ]‘3381?)
Telecommunications Senior Design Sequence (EE 430]2, 5305)

3 Engineering Econony (CSE 2360) ang 43 0

9 Business Administration (ACCT 2311, MKTG 33 4,08

3 Technical Writing (ENGL 2301) : BP3370)

0

Free Electives (with adviser approval)

* Students taking MATH 1309 and 1310 are strongly recommended to take CSE

one of their electives. .
+ EE 2152, 2350, and 2352 can substitute for EE 2355 and 2356,

THE COURSES (EE)

The third digit in a course number designator is representative of the g
represented by the course. The following designators are used:

XX0X TELECOMMUNICATIONS

XX1X ELECTRONIC MATERIALS

XX2X ELEcTRONIC DEVICES

XX3X QuaNTUM ELECTRONICS AND ELECTROMAGNETIC THEORY

XX4X BIOMEDICAL SCIENCE

XX5X NETWORK THEORY AND CIRCUITS

XX6X SYSTEMS

XX7X INFORMATION SCIENCE AND COMMUNICATION THEORY

XX8X CoMPUTERS AND DIGITAL SYSTEMS

XX9X INDIVIDUAL INSTRUCTION, RESEARCH, SEMINAR, AND SPECIAL PrOJECT

2353

bject are;

1301. MopEerN ELECTRONIC TECHNOLOGY. A lecture and laboratory course examining a number
of topics of general interest including the fundamentals of electricity, household electricityand
electrical safety, an overview of microelectronics, concepts of frequency and spectrum, the
phonograph and the compact disc, bar codes, and communication by radio and television.
Meets the Science/Technology laboratory course requirement of the General Education Cur-
riculum. The course is designed for non-technical students who want to be more knowledge-
able. (Not open to EE majors.)

1 305_. Imooucnorv T0 MODERN TELECOMMUNICATIONS. Non-analytical survey of modern cor
munications systems used in business, government, and the home. Emphasis on future systé™
tha( w1l.1 permeate our culture and Third-World cultures by the turn of the century, and of
design issues and methodology in modern communications infrastructures. Contttml"’.rary
computer and voice communications systems using wires, optical fibers, satellites, and varots
wireless techniques. Fundamental concepts and design m’ethods. Public and private netwoe>

including engineering mana : : i : Jatory issU¢®:
, gement; economics; reli : 1, legal, and regulatory
security: and control, ability; ethical, leg

1381. INTRODUCTION TO DIGITAL Sys ' '

N 70 Digi TEMS. Fundamentals of logic design. Nu
Bool.ean al gepra}, simplification methods, analysis and synthesis of combinational an urs péf
tial circuits, Flmlng, and control. Students will meet in a laboratory forone and a half o
week and will design, build, and test digital circuits. 1 TCH Design.

2122. EE LABORATORY: ELECTRONIC Clrc i ic MOS an

, , o a0 uits I. Experimental study of basic ications
transistors in analog.and digital applications, Logicl:)zates and lincazl and nonlinear 8 L
of operational amplifiers. 0.5 TCH Design. Prerequisite: EE 2322.
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57. EE LLABORATORY: ELECTRIC CIRFUITS. Cathqde ray oscilloscope and its use. Transient
21: dnse of networks composed of resistors, capacitors, and inductors. Steady-state sinusoidal
rzzgonse and frequency response of networks. Computer solution of linear circuits. Prereq-
r

uisite: EE 2352.

2170. EE LABORATORY: DESIGN AND ANALYSIS OF SlGNALS.AND Systems UsiNé MATLAB. This
|aboratory course m.troduc.eS st.udenFs to various techniques for analyzing real signals and
Jesigning various linear tlme-lnvquaqt systems. Thg .lab will be conducted on high-end
workstations using MATLAB aqd Wll! give students addmona.l experience using Web authoring
tools for the production of multimedia lab reports. Prerequisite: CSE 1341.

9322. ELECTRONIC Circuits I. An int'roduc.tion. to nonlingar devices used in electronic circuits.
’fhc course will cover the DC ana!lysm of circuits employmg diodes, bipolar junction transistors,
MOSFETs, and JFET. Introduction to A(? apalysm will be covered. Topics include device -V
characteristics, biasing, transfer cl.laractenst.lcs, power dissipation, aspects of transient analysis,
SPICE, and the mid-band analysis and design of amplifier circuits and logic circuits. 1 TCH

Design. Prerequisite: EE 2350.

2350. CIRUIT ANALYSIS 1. Analysis of resistive electrical circuits, basic theorems governing
electrical circuits, power consideration, analysis of circuits with energy storage elements.
Transient analysis of circuits with inductors and capacitors. 0.5 TCH Design. Prerequisite:

PHYS 1304. Corequisite: MATH 2343.

2352. Circuit ANALYsIs 1. Laplace transform and its application to circuit analysis. Immit-
tance and network functions. Frequency response and Bode plots. Two-port parameters,
power transfer, and insertion loss. 0.5 TCH Design. Prerequisite: EE 2350.

7355. SysTEMS ANALYsIS I. An elementary treatment of system analysis methods as applied to
mechanical and electrical systems. Analysis of first- and second-order mechanical and elec-
trical systems. Prerequisites: MATH 1309 and 1310, or 1337 and 1338.

2356. SysTEMS ANALYSIs I1. Analysis of linear-time invariant systems. Sinusoidal steady-state
analysis of mechanical and electrical systems, phasors, two-port parameters, and discrete

systems. Prerequisite: EE 2355.

2370. DESIGN AND ANALYSIS OF SIGNALS AND SysTems. This course introduces students to
standard mathematical tools for analyzing and designing various signals and systems in both
continuous and discrete time. Heavy emphasis is given to frequency domain design and
analysis techniques as well as the Laplace Transform and Z-Transform. Other topics include
the Sampling Theorem, the Fast Fourier Transform, and introductory spectral estimation
techniques. Prerequisites: MATH 1337, 1338. Corequisite: EE 2170.

2381. DicitAL CompUTER Locic. Analysis and synthesis of combinational and sequential
circuits, timing and control, read-only memories, programmed logic arrays, and random
memories. Designing with integrated circuits. Students will meet in a laboratory for one and
a half hours per week. 2 TCH Design. Prerequisite: EE 1381.

3(1-3)90. Junior PROJECT.

3122. EE LaBorATORY: ELECTRONIC CircurTs I1. Experiments in analog electronic circuit design.
0.5 TCH Design. Corequisite: EE 3322.

3181. EE LABORATORY: MicROPROCESSORS. Fundamentals of microprocessor design and assembly-
laf}guage programming. An introductiontothe 6811 Motorola Evaluation Board, 6811 Assembler,
microprocessor-based system design, assembly programming, and hardware interfacing. Co-
requisite: EE 3381,

3301. TeLecommuNicaTiONs SysTems L. Architecture of the telecommunications industry, digital
Interfaces and connectivity, local area networks, and inter-networks. In the lab, consideration,
measurement, and evaluation of the attributes of various types of terminals and data formatting pro-
m}llgateq by the EIA, ANSI, ITU, and IEEE for voice, data, image, video, etc., are studied, along
wnh the impact of format on file sizes, buffer delays, throughput, and quality of results. | TCH
Design. Prerequisite: EE 2356 or 2352.
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3302. TeLEcoMMUNICATIONS SysTems I1. Architecture of the telecommy
area networks, client/server architectures, voice communications, vojce/ diia ins '"dllstry
conferencing, imaging multimedia, and network development. In the lab, COnsidme iy

ment, and evaluation of the attributes of various types of terminalg andemhon’"’%%
pro-mulgated by the EIA, ANSI, ITU, and IEEE for voice, data, image, vj s data fomm:"‘
along with the impact of format on file sizes, buffer delays, throughpy, and ueltc e sty ng
TCH Design. Prerequisite: EE 3301. Wality Of gy >

Ultg, |

3311. SoLip-STATE DEVICES. This course introduces the physical principles of semico
and their practical implementation in electronic circuits. Topics include metal."duc'tordew%
junctions, p-n junctions, bipolar junction transistors, field-effect transistors, imese COndycy,,
~and light emitting diodes. | TCH Design. Prerequisites: CHEM 1303 ang EE 23?2&‘3(1 circuits'

- 3315. OproELECTRONICS. This course introduces the student to the field of Optoelectro:
-devices that form the foundation of optical communication and optical COmputing syStc {ronics,
include optical propagation including plane waves; polarization; transmissjop and ree i -T_opics

light; geometric optics; optical waveguides and fibers; optical modulation and beam st ECtion of
e,ctro-optic, magneto-optic, and acousto-optic devices; optical sources such as lasers ap

emitting diodes; and optical detectors.

Ng with
 ligh.

3322. ELEcTrONIC Circurts 1. This course provides an introduction to the analysis an dg;

analog circuits containing bipolar and/or field effect transistors. Topics include small amsillgn !
signal models, amplifier biasing, and amplifier small signal characteristics including vy
frequency response, and feedback. Students utilize computer circuit simulation (splcgﬁafm'
circuit analysis. 1.5 TCH Design. Prerequisites: EE 2322 and 2352. 1

3330. ELECTROMAGNETIC FIELDS AND WAVES. Vector analysis applied to static electric ang Mmagnetic
fields, development of Maxwell’s equations, elementary boundary-value problems, and deter;.
nation of capacity and inductance. Introduction to time-varying fields, plane waves, and trangmjs.
sion lines. 1 TCH Design. Prerequisites: EE 2322 and 2352.

13360. StaTisTicAL METHODS IN ELECTRICAL ENGINEERING. This course is an introduction to
‘probability, elementary statistics, and random processes. Topics include fundmental concepts
of probability, random variables, probability distributions, sampling, estimation, elementary
hypothesis testing, basic random processes, stationarity, correlation functions, power-spectral-
density functions, and the effect of linear systems on such processes. Prerequisite: EE 2370,

3362. ENerGY Systems. Fundamentals of electric machinery and electromechanical energy
- conversion. Topics include three phase circuits, magnetic circuits, transformers, and various
kinds of AC and DC generators and motors. 1.5 TCH Design. Prerequisite: EE 2352.

3365. OptoELECTRONICS. This course introduces the student to the field of optoelectronics.
These devices form the foundation of optical communication and optical computing systems.
Topics covered include optical propagation including plane waves; polarization; transmission
and reflection of light; geometric optics; optical waveguides and fibers; optical modulation and
beam steering with electro-optic, magneto-optic, and acousto-optic devices; optical OUrces
such as lasers and light-emitting diodes: and optical detectors. Prerequisite: EE 2352.

3370. MATHEMATICS OF SIGNAL AND SYSTEMS ANALYSIS. A study of advanced level analysis
techniques for continuous and discrete-time signals and systems using Fourier methods, a1

Z-trgnsform techniques. Introduction to discrete Fourier transform and applications. 0.5TCH
Design. Prerequisite: EE 2352,

3372. INTRODUCTION TO SIGNAL PROCESSING. This course introduces students to the baslc(sje(:f
digital signal processing. Topics include the design of FIR and IIR filters, Fourier and mouare
baspd spectral estimation, sampling rate conversion, applications of minimum mean-59 i
estimation to signal estimation, and filterin g. There is a heavy emphasis on MATLAB exp®

mentation with real-world signals. Prerequisite: EE 2370, 2170. ¢
d design?
pu]SC code
al mo ula-

3373. CoMMUNICATION SYSTEMS. This course introduces students to the analysis 47

analog and digital communication systems, Topics include AM/FM modulation,

modulation, communications over noisy channels, optimum digital receivers, digit

tion schemes, source coding, and channel capacity. Prerequisite: EE 2370, 2170, an
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OCESSORS. An introduction to mj
3381. MICROPR . icroprocessors and mi
Viotorola 68HC1.1 processors are used to introduce architecture. softw :rrocomp.uters. The
.oncepts. Topics include number systems and arithmeti £ ¢, and interfacing

Ing, MICroprocessor organizati

anguage programmi iof anid operatia
nterfacing, and microprocessor-based controller desi pe n, memory and I/0 port
,xecute MiCrOProcessor programs. I TCH Design,
-omputer programming with a high-level language

4(1-3)90. SENIOR PrOJECT.

4173. EE LABORATORY: WIRELESS MODEM LABORATORY. This course exposes stud i

variety of real-world experiences in wireless communications. Lab exercils‘:l i i
jevelopment and testing of various propagation models, digital signaling schc:m:::ss m(‘;OIVC-thC
structures through mobile software modems. Students also evaluate the effects of’ :cl]]uarl?;;:i‘:)er:

on ISI channels, and source and channel coding on the efficiency and reliabili
mission. Prerequisite: EE 3373. Corequisite: EE 4373. ’ ehability of data trans-

4301. TELECOMMUNICATIONS SENIOR DESIGN I. Areas covered in this course will be tailored to th

student’s area of interest. This course is intended for seniors in Telecommunications S stem:
and Telecommunications Engineering. The design project segment of the course in{'olves
choosing from available senior projects in telecommuications. Dependin g on the specifics of

the project, each student will design, construct, and test a solution and submit a formal report
3 TCH Design. Prerequisite: Senior standing. '

4302. TELECOMMUNICATIONS SENIOR DESIGN II. Areas covered in this course will be tailored to
the student’s area of interest. The design project segment of the course involves choosin g from
available senior projects in telecommunications. Depending on the specifics of the project,

each student will design, construct, and test a solution and submit a formal report. 3 TCH
Design. Prerequisite: EE 4302.

4311. SEnior DESIGN 1. Areas covered in this course will be tailored to the student’s area of
specialization. The design project segment of this course involves choosing a specific senior
design project in electrical engineering from the available projects proposed by the faculty.
Depending upon the specifics of the project, each student will design, construct, and test a
solution and submit a formal report to the faculty in charge of the project. 3 TCH Design.
Prerequisite: EE Senior standing.

4312. Senior DEsSIGN 1. Areas covered in this course will be tailored to the student’s area of
specialization. The design project selected in this course may be a continuation of the project
undertaken in 4311, a new project selected from the list of available projects offered by the
faculty, or a project proposed by the student and approved by the faculty. Depending upon the
specifics of the project, a team will design, construct, and test a solution and submit a formal
report to the faculty in charge of the project. 3 TCH Design. Prerequisiste: EE 4311.

4372. AbVANCED Toprics IN SIGNAL PROCESSING. This course examines a number of advanced
topics in digital signal processing, covering a broad array of modern applications including
interference cancellation, equalization, system identification, speech coding and enhance-
ment, beamforming, image reconstruction, and video compression. Prerequisite: EE 3372.

4373. AbvANCED Topics IN WIRELESs CoMMUNICATIONS. This course covers a variety of advanced
topics in wireless, cellular, and personal communications. Specific topics include wireless
architectures, CDMA and other multiuser communication schemes, DSL and FDM, cellular
System design, equalization techniques, diversity techniques, and signal compression. Prereq-
uisite: EE 3373,

5(1-3)9(0-9). SpeciaL Topics. This special-topics course must have a section number associ-
ated with a faculty member. The second digit corresponds to the number pf TCH, which ranges
from 1 to 3. The last digit ranges from 0 to 9 and represents COUrses with different topics.

5176. NETWORK SimuLATION LAB. This is an introductory hands-on course in simulations of com-
puter networks, intended to be taken simultaneously with EE 5376 or other networks courses.
Lab exercises use OPNET and other simulation software to visualize network protocols and
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performance. Students runa number of simulation exerciseg
specify protocols, and collect statistics on network perfg
designed to complement classroom instruction. General fam,

to set
P var
rm Oug
anCe. Thes ne(wo

. tliarity With Pés‘fxerqs;t m‘?dq,
5301. INTRODUCTION TO TELECOMMUNICATIONS. Overwgw of public Ao lsr%m w‘"b{
tions systems, traffic engineering, sw1'tchmg, tranSml.ssion, and signal:i"\/ate telem ’hen%
media characteristics, Fourier analysis ;md harmonics, modulatioy ng. hannelm
propagation and antennas, modems and interfaces, and digity transmjgg;
riers, digital microwave, satellites, fiber optics and SONET, and on gy k

Inte
Networks. 0.5 TCH Design. Erateq

5302. TELECOMMUNICATIONS MANAGEMENT AND.REGULATION. The mang etial
Introduction to Telecommunications. It provides a historical review of*:hSequq toRg
regulation and management issues affectmg the telepommunications - duz Mogt Sigye U
100 years. Also explores the regulatory environment it Operates in today th Ty ove, the%m
current events, articles, and recent state and federal legislation_ *0Ugh th, iy

0

Prerequis.
. . . lt o
perience in the telecommunications industry. €:BR 530

.

5303. Fier Opric TELECOMMUNICATIONS. This is an introductory course designey ,
students with practical concepts involved in optical fiber CoOmmunicatjgps : to amilia,ize |
optical principles are reviewed. Dielectric slab-waveguides, fiber Waveguiges Stems Bagi J
optics devices are discussed. The major components of a fiber COMMunicatiopg link 1. ol

optical sources, detectors, and fibers, are covered. 0.5 TCH Design, ""Cluding 1

5305. OBJECT-ORIENTED MANAGEMENT SYSTEMS. Principles and practice of Ct+ Prograny;
g

Object architectures. Principles, similarities and differences between SNMP, SNMpyy 5
CMIP. Development of objects, management information blocks (MIBs), mag e vand
agents. Design requirements and development of SNMP applications for advanceq lgt;slh ang
networks and network simulation. 1 TCH Design. Prerequisites: CSE 2341 andEE330g2m

5310. INTRODUCTION TO SEMICONDUCTORS. A study of basic principles in physics and chemistryf
semiconductors that have direct applications on device operation and fabrication Topics inclugs
basic semiconductor properties, elements of quantum mechanics, energy band theory, equiliy;
um carrier statistics, carrier transport, and generation-recombination process. 0.5 TCH Design

5312. SEMICONDUCTOR PROCESSING LABORATORY. This is a laboratory-oriented elective coure
for senior and first-year graduate students, and will provide an overview of integrated ciroi
process technology. For both, abipolar and MOS process, SUPREM, and other CAD toolswil
be used for process modeling. The laboratory projects will include photolithography, doping,

and metallization, as well as scanning electron microscopy and characterization. 2 TCH
Design. Prerequisite: EE 3311 or equivalent.

5314 (ME 5314). INTRODUCTION TO MICROMECHANICAL SYSTEMS (MEMS) AND DEVICES. Th
course develops the basics for microlectromechanical devices and systems, including
microactuators, microsensors, and micromotors; principles of operation; mlcrorpachl.n;ﬁ
techniques (surface and bulk micromachining); IC-derived microfabrication techniques
thin film technologies as they apply to MEMS.

5 cations.

5315. SuPERCONDUCTIVE DEVICES. An introduction to superconductivity and 1ts a‘;ﬁgc::e
Topics include the phenomena of superconductivity, superconductive mggnettshe D.
storage, transmission lines, paired-electron and “normal” electron tut}nehqg’ current: ol
A.C. Josephson effects, magnetic screening, the Josephson equations, Juncnog magnetom™
age characteristics, and applications of superconductive devices as VOItm?teg‘;,av A TCH
ters, and digital circuits, and in the generation, mixing, and detection of micr
Design. Prerequisites: EE 3330 and 3311 jccircu™

gelectromcc ing

5321. SEMICONDUCTOR DEVICES AND CIRCUITS. A study of the basics of analog° tics, DCVE k
Topics include relevant characteristics of BJT and FET transistor charac!?_ﬂf.s wit fcedbalfﬁ:
small-signal models, single- and multistage electronic amplifiers, ampli er-S"PP al“lt’ i
and frequency response of electronic amplifiers. Both single- and two-POWE™ T igier

; a
ers are considered, with emphasis on amplifiers based on the differentid
1 TCH Design. Prerequisite: EE 3322.

jrcul
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grics: GUIDED WAVES. Application of Maxwell’s equations to guided
lines, and plane wave propagation and reflection. Hollow waveguides
ides. Fiber optics. Cavity and dielectric resonators. 1 TCH Desi gn. Pre-

5330, BLECTROMAGN
| aves. Trm?smnssnon
and dielectric wavegu
5332. ELECTROMAGNETICS: RADIATION AND ANTENNAS. Polarization, reflection, refraction, and

of EM waves. Dipole, loop, and slot/reflector antennas. Array analysis and sy;1the-

iffraction . s _
;j;i Self and mutual impedance. Radiation resistance. 1 TCH Design. Prerequisite: EE 3330.

5340. INTRODUCTIQN TO BIOMED_ICAL ENGINEER.ING. Int.ro'ductory course on the application of
engineering principles to sqlvmg problems in medicine qnd biomedical research. Topics
- include measurement and diagnostic support instrumentation, computers in medicine, and
- medical imaging. qu derponstrgtnons }nvolve the noninvasive measurement and analysis of a
 yariety of physiological si gnals including the electroencephalogram, electrocardiogram, elec-

honecardiogram. For pre-med students interested in learning the operating

tromyogram, and P . ;
principles of clinical instrumentation systems. 0.5 TCH Design.

5345. BIOMEDICAL InsTRUMENTATION. This course looks at the design and realization of bio-
medical instrumentation systems. Topics covered include the design of electrophysiological
OP AMP-based amplifiers and filters, microprocessor-based data acquisition and graphics
display systems, fundamentals and practical aspects of digital filtering, the FFT, medical
imaging, and patient isolation and safety. The course project involves the design and realiza-
tion of a complete microprocessor-based electrophysiological data acquisition, display, and

- analysis system. 1.5 TCH Design.
-~ 5356. VLSI DESIGN AND LAB. Laboratory-oriented course for senior and master level graduate
of IC circuit design and fabrication process, basic design rule,

s will be on digital design. CMOS and NMOS technology will
projects by the end of the first

i students will cover an overview

-~ and layout techniques. Emphasi
' be covered. Each student must complete one or more design

F term. 2.5 TCH Design. Prerequisites: EE 3311 and 3380.

' 5357. CAE TooLS FOR STRUCTURED DiciTAL DEsIGN. This course concentrates on the use of CAE
E tools for the design and simulation of complex digital systems. Verilog, a registered trademark
-~ of Cadence Design Systems, Inc., hardware description language will be discussed and used
 for behavioral and structural hardware modeling. Structured modeling and design will be
: emphasized. Design case studies include a pipelined processor, cache memory, UART, and a
| floppy disk controller. 2 5 TCH Design. Prerequisites: EE 2381 or permission of instructor.
' 5360. ConTrOL SYSTEMS I. Feedback control of linear continuous systems in the time and freguen-
_ cydomains. Topics include plant representation, frequency response, stability, root }ocus, linear-
 state variable feedback, and design of compensators. 1.5 TCH Design. Prerequisite: EE 3370.

5362 (ME 5302). SYSTEMS ANALYSIS. State-space representation of continuous and discrete-
- time systems, controllability, observability, and minimal representations; linear-state variable

} feedback, observers, and quadratic regulator theory. 0.5 TCH Design. Prerequisite: EE 3370.

5370. COMMUNICATION AND INFORMATION SYSTEMS. Anintroduction to co'mmumcatlo}l: in moQu}a-
tion systems in discrete and continuous time, information content of signals, and the transition

- of signals in the presence of noise. Amplitude, frequency, phasp .and pulse modulation. Time
and frequency division multiplexing. 1 TCH Design. Prerequisite: EE 3370.

' 5371. ANALOG AND DiGITAL FILTER DEsIGN. Approximation and analog flegign of Butterworth,
H ansformations for designing low-pass, band-

- Chebysh i ncy tr : "
paheysand Bessel AEE.BR BRI f IIR digital filters using impulse-invariant

 pass, band-reject, and high-pass filters. Concept 0 . anpe
- and bilinear transformations. Design of FIR digital filters using frequency samp lmtgl a
- window methods. Canonical realization of IIR and FIR digital filters Wave digital filters.

Introduction to two-dimensional filters. Prerequisite: EE 3372.

r - . . . . -

 5372. DIGITAL SIGNAL PROCESSING. Classification and characterization of @screte-;nme sysd

. tems, z-transforms and its application, discrete Fourier transform, Fast Fourier transtorm, an
digital filter design. 0.5 TCH Design. Prerequisite: EE 3370.

}3‘5373. DiGITAL SIGNAL PROCESSING LABORATORY . Digital signal processors (DSP"s) are program-
digital cellular phones, high density disk

mable semiconductor devices used extensively in
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ms. This laboratory cmtl‘rse focuses on pro mm;
d-point processor. The emphasis is op 5 INg the
struments TMS320C50, a fixed-p hands-on approach that wilj f. oi Mbly lan Te

Se
i jes utilize a

ing, and the laborator1es Ut < ] usop . ingy
gg?g:'oggramming while minimizing signal processing theory. Labora, the eSSeanfie

FFT, and a real-time spect Opicy
: R and IIR ﬁlters,.the : al pectrum g gy
gl(;elrnn: lt;tzflstilcc:) rllx?cful:lledge of discrete-time signals and digital logic SYStems'al Zr, g

ides an introduction to the bas;i
PROCESSING. Provides anintr >1-COnes
5374. DIGITAL IMAGE Topics covered will include characterizatjop and rsea"dtechni

i oo e ssing. . . -
of digital image proce gt image restoration, 1mage analysis, image coding , esmtazim
’ »di

drives, and high-speed mode
X},

images, image enhancemen

tion. Prerequisite: EE 5372. Andnfiodision oot
CESSES IN ENGINEERING. AN 1Ntro¢tiction to probability 4
5375. Ranpo PrO tion and control. Topics include probabi]itydt;gchasticm

used in communica o Y i
cesses as moments, multivariate Gaussian distributigp, e gy,
] oc 0

i d
variables, expected values an o . .
cesses. autocorrelation and power spectral densities, and an introductiop ¢, estimasncm
: ati()n
g

site: Permission of instructor.

queuing theory. Prerequi a |
5376. INTRODUCTION TO COMMUNICATION Networks. This is an introducto

basic topics in communication ne .
Topics include OS] protocol reference model, data link protocols, local areq fetayt

congestion control, network management, security, and transport layer Protoco
technologies include telephony, cellular, Ethernet, Internet protocol (IP), Tcp,
Assignments may include lab exercises involving computer simulations.

5380. Locic DESIGN AND IMPLEMENTATION. T he course covers the use of Programmaye (.
devices (PLDs) for design and implementation of digital systems. Design and implemcﬂtao‘ ¢
using programmable read-only merr}OYies, programmable gate arrays, programmapj l: !
sequencers, programmable array logic, and progr ammable generic array logic are gig, s?dc
. The Altera MAX+plusll CAE tools will be used to model, simulate, and implemep; b
'~ using modern PLD devices. 2.5 TCH Design. Prerequisites: EE 2381, EE 3381, or CSB23:10

5381. DigiTAL CoMpUTER DESIGN. Emphasizes design of digital systems and register transfer
Design conventions, addressing modes, interrupts, input-output, channel organization, high:
speed arithmetic, hardwired and microprogrammed control. Central processor organizioy
design and memory organization. 1 TCH Design. Prerequisite: EE 2381. Recommended by
not required: EE 5357 or experience with hardware description language.

5385. MicrOPROCESSORS IN DIGITAL DESIGN. This course is intended to help prepare the digit
design engineer for utilization of microprocessors as programmable logic components in
digital systems design. Topics include: fundamentals of both hardware and software engineer-
ing and their interrelationship with the microprocessor; capabilities and limitations of the
Motorola 68000 microprocessor family; use of hardware/software development systems,
assembly language programming for the 68000; input-output interfacing; and conceptsin-
volved in real-time applications. Also, features of the 68030 will be covered. 2 TCH Design |
Prerequisites: EE 2381 and assembly language programming.

. Iy cou

tworks with an emphasis on layered protocols aﬁz 3,':‘ ?gleys
I deg;
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MECHANICAL ENGINEERING

Professor Jounson, Interim Chair

Professors: Homan, HUrRMUZLU, KOVACEVIC, MOoHRAZ, PACKMAN, RAAD; Associate Professtl);'
éAGE, Lovas, SMITH, WATSON; Senior Lecturer: HAPPAWANA: Adjunct Faculty: BAUGHN,gmAi;, ru.;
ANNAWAY, GUEST, LEE, MCMAHON, MULARKEY, PIPINICH, PRICE, STRACENER, WITZKE

Professors: BALLEISEN, C. SMITH, WEYNAND

Mechanicgl engineering is adiverse field. Mechanical engineers determin® solll;“;’: ‘
to problems in manufacturing, energy production and distribution, space exP S ol
tion, construction, robotics, automation, and all aspects of transportation M“ha‘;-]on,
engineers engage in research, development, design, testing, manufacturing 0F°
and maintenance of a variety of products and facilities that include automobiles: medi
machinery, aircraft, ships, space shuttles, fossil fuel and nuclear power plants:

cal instrumentation, artificial organs, and manufacturing plants.
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The department has a long .traditioq of offering an gxcellent engineering education
hat not only prepares one_wnh a solid background in fundamentals of science and
engineering, butl also.provndes a dlyerSIﬁed knovyledgq qf design and practice. The
mechanical engineering program incorporates, in addition to a strong liberal arts
component, computers and laboratory experience throughout the curriculum. In the
senior year, the studgnts takp a design project course in which teams of three or four
students work with industrial sponsors and mentors on a practical design project.
Undergraduate students are encouraged to participate in research projects. A coop-
erative education program (.Co-op) 1S gvailable. For further information on the Co-
op Program, see “Cooperative Education” at the beginning of this section.

The program prepares students for tackling the challenging technological prob-
lems that confront society. The students also are prepared for graduate study in en-
gineering or in other professional fields such as business, medicine, and law. Many
recent graduates have gained employment as consulting engineers for major finan-
cial, banking, and real estate companies.

The department faculty is committed to excellence in undergraduate teaching. In
addition to offering the introductory and advanced courses in their areas of special-
ization, faculty members teach courses that address the critical issues of technology
and society, such as Machines and Society, and Information Technology and Society.

The Department offers the following degrees:
Bachelor of Science in Mechanical Engineering
Bachelor of Science in Mechanical Engineering
with a Pre-Medical or Biomedical Specialization
Bachelor of Science in Mechanical Engineering
with an Environmental Specialization
Bachelor of Science in Mechanical Engineering
with a Manufacturing Specialization
Master of Science in Mechanical Engineering
Master of Science in Manufacturing Systems Management
Doctor of Philosophy in Mechanical Engineering

In addition, a minor in mechanical engineering is available to interested students.

DEPARTMENTAL FACILITIES
The instructional and research laboratories in the department include these:

MEcHANICS OF MATERIALS LABORATORY. This laboratory is equipped for instruction
and research on the behaviors of materials under various loading conditions such as
fatigue, impact, hardness, creep, tension, compression, and flexure.

SYSTEMS, MEASUREMENT, AND CONTROL LABORATORY. Equipped for instruction in
~the design and analysis of analog and digital instrumentation and control systems.
~Modern measurement and instrumentation equipment is used for expe.imental con-
- trol engineering, system identification, harmonic analysis, simulation, and real-
 time control applications. Equipment also exists for microprocessor interfacing for
control and instrumentation.

THERMAL AND FLuIDS LABORATORY. Equipment in this laboratory is used for per-
- forming experiments in heat transfer, thermodynamics, and fluid mechanics. Fun-
- damental topics, analyzed experimentally, include friction in pipe flow, Bernoulli’s
- €quation, drag force around surfaces, centrifugal pump, internal combustion engine,

refrigeration/heat pump systems, vortex tube, forced and natural convection cooling,
‘air-water heat exchangers, interferometric visualization, laser radiation, heating,
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and lumped-capacity. State-of-the-art systems consisting of

computers, MacADIOS II Nubus boards, and LabViey, Soﬂw: ingy,

Turbo Drivers support automatic control and data acquisitjop, of ser: With My
er

CompUTATIONAL/DESIGN LABORATORY. Dedicated computati,
clude personal computers and high-resolution color X'Tefminal .
area network that allows high-speed communication with the se 5 all tiog to s Ll
sity’s computers as well as with off-campus systems via Ng ,
computational facilities include DEC servers, DEC workstatjong ait(.i SEAg o
sequent parallel processing computer. Educational software i;IClu azO‘Droceasred
Technologies Pro-Engineer CAD system, ANSYS structurg] analys_des ParametSQr
Fluent CFD systems. ' Packgg, a::-;

Grapuics LABoraTORY. Used primarily for first-year graphics, the f, ..
able for upper-class students working on design projects. A special ;:'.]‘Wisavai,‘
library is located adjacent to the drafting room. ‘ Sign Projegy,

APPLIED MACHINE ViIsION LABORATORY. Latest technologies in j
image acquisition, and image processing are integrated into SyStems te SeNsing
direct solutions for manufacturing industry problems. The laboratg iso Provig,
with an ultra-high-shutter-speed camera assisted with pulsating Nitrogen | Uippeg
high-frame-rate CCD camera, a three-dimensional machine visjop System basers’a
the structured-light SyncroVision camera, and three high-speed high-powe?ed""
acquisition and processing systems. Image

HiGH-PowER LASER PROCESSING LABORATORY. This laboratory wi| be the |
place in the Dallas Metroplex area where researchers, engineers, ang studentsocn
work and get first-hand experience in the application of high-energy light to proc;:
different types of materials. A focused laser can melt, vaporize, or change the gy;.
face material properties of metallic materials of manufacturing technology, ranging
from primary forming, cutting, drilling, joining, coating, and materia] property
modification. The laboratory is equipped with a high-power MultiWave Nd:YAG
laser with a power of 1000 watts in CW mode and 2500 watts in pulsating mode,
three-axis CNC positioning system, and a powerful data acquisition system for con-
trol and diagnostics. |

SoLip FREEFORM FABRICATION LABORATORY. The field of rapid prototyping by Solid
Freeform Fabrication is a relatively recent by-product of the computer-integrated
manufacturing revolution. SFF processes are additive in nature, in that three-dimer-
sional CAD geometry is fabricated by successively layering or adding two-dimen-
sional slices of the solid. In this laboratory, high-power laser and welding process
are used to make structurally sound metallic functional parts, molds, and dies

SUBMICRON ELECTRO-THERMAL SCIENCES LABORATORY. Research laboratory de('hcaFed
to the experimental and computational modeling of submicron integrated clra;]lti;

SysTems LaBorATORY. Equipped for computational and experimental researc
biomechanics, dynamics, and control.

WELDING R&D LABoRATORY. The mission of this laboratory is to Pr
quality research and technological innovations in arc and plasma weldmg,d -
industry in implementing intelligent controllers for welding processes, anc el
vide graduate and undergraduate education in metal joining technology: arc weld
is equipped with three fully computerized welding cells (for gas tungste”
ing, gas metal arc welding, and plasma arc welding).

CURRICULUM IN MECHANICAL ENGINEERING .,

: range®’
MECHANICAL ENGINEERING is a broad curriculum, as evidenced by th:ce hemicéh
opportunities in government and industry including automotive, aerosp

romote hlgh
to assis!
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-~ This synthesis process is the culmination of the s

o pmd 4

' of systems. In the study of controls, both the transient an
. the system are of interest. The transient behavior is particu
- starting and stopping of propulsion systems and in maneuvering
1 steady-state behavior describes the normal o
- of control systems include the flight controls of an airplane or spac
~ thermostat on a heating or cooling system.
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troleum, production, building construction, instrumentat;
nuclear energy, and elect'ronics. The mechanical engineer iso
research, design, analys.ns, production, and marketing of ¢
using energy and materials. Areas of specialization incly
Soip MECHANICS is concerned with the behavior of solid
applied fories. The sgli? body may be a simple mechanica
control surface, an airplane or space vehicle, or
The applied forces may h_ave a variety of origins, zslucc%rzs(r)::?l:a(:;s I;UClear reactgr.
gravitational, electrpmotwe, and magnetic. Solid mechanics PFOV;Z{ ?erOdYnamlc,
of the complete design process and interacts with all other subjects €S one elemept
of a design. in the synthesis
FLuip ScieNck deals with the behavior of fluid under the
to it. The subject proceeds from a study of basic fundamentals to a variety of appli
cations; flow-through compressors, turbines, and pumps; flow around an g’i 0 lapph.
missile; and so on. Fluid science interacts with solid mechanics in the r;ztcfme O;
mechanical engineering because the fluid flow is generally bounded bypsolicljcs :
faces. Fluid science is also an element in the synthesis of a design. "
THERMAL SCIENCE is concerned with the thermal behavior of all materials — solid
liquid, and gaseous. The subject is divided into three important branches; thermo-,

n, computer, machinery,
concerned with creation,

evices for providin and
de the following: =

bgdies under the action of
Ilinkage, an aerodynamic

action of forces applied

dynamics, energy cpnversion, and heat transfer. Thermodynamics is the study of the
- response of a material when heat and/or work is supplied to it from its environment.

Energy conversion is a study of the transformation of one form of energy to another,

- such as the conversion of thermal energy to mechanical energy in a gas turbine: the

transformation of chemical energy to thermal and mechanical energy in the combus-

. tion chamber of a rocket engine; and the conversion of solar energy to electrical
- energy in a solar cell. Heat transfer is a study of the processes by which thermal
' _energy is transferred from one body of material to another. Because it takes energy
. to drive any apparatus and some of the energy always shows up as thermal energy,

the thermal sciences interact with all other areas of study and can never be ignored

. in the design synthesis process.

MATERIALS SCIENCE pertains to the properties of all materials — solid, liquid, and

- gaseous. It deals with mechanical, fluid, thermal, electrical, and other properties.
| Properties of interest include modulus of elasticity, compressibility, viscosity,

thermal conductivity, electrical conductivity, and many others. The study of mate-

- rials proceeds from the characteristics of individual atoms of a material, through the

cooperative behavior of small groups of atoms, up to the behavior and properties of
the bulk material. Because all mechanical equipment is composed of materials,

. works in a material environment, and is controlled by other material devices, it is

clear that the materials sciences lie at the heart of the design synthesis process.

ConTroL SYSTEMS provides necessary background for engineers in the dyngmics
d steady-state behavior of

ticularly important in the
flight, whereas the

perating state. Some familiar examples
e vehicle and the

which real-world engineering solutions are

an efficient, economical, and practical way.
tudy of a particular branch of

mathematics, and engineering.

DEsIGN SyNTHESIs is the process by
Created to satisfy a need of society in

engineering and deals with all elements of science,
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The curriculum in mechanical engineering is accredited by the Aceregi,,
for Engineering and Technology (ABET). oy Bog

BACHELOR OF SCIENCE IN MECHANICAL ENGIN

The minimum requirements fora Bachelor of Science in Mechanic

degree are as follows:
Term Credit Hours
124
- 3]
18

12

39

12

2

EE
CURRICULUM REQUIREMENTS RINgG

al Engineering

Courses
Minimum total required.

ENGL 1301, 1302, Perspectives and Cultyry Format:

Mathematics: MATH 1337, 1.338, 2339, 2343 ang tw s,
electives at the 3000 level or higher. One elective can 02 va‘nch
course, suchas STAT 4340 (CSE4340) or STAT $340 2 Stag

Sciences:
Physics 1303, 1304, 1105, and 1106;
Chemistry 1303 and 1113.

Engineering Science and Mechanical Engineering, ME
2310, 2320, 2331, 2131, 2340, 2140, 2342, 214), 333, ;302,
3340, 3360, 3370, 4360, 4160, 4338, 4370, 4380, 30 43's|,‘32'
1381 and 2350; CSE 1341, i

Advanced Major Electives: Must be taken from selecteg 3000-
higher-level ME courses with the approval of the styde
adviser and department chair. Three TCH may be g

non-ME courses with prior approval of the student’s
department chair.

CHOICES I and II.

S- or
nt sfaculty

lowed from
adviser ang

Any deviation from the ME curriculum requires approval of a petition submitteq

by the student to the ME faculty prior to the beginning of the term during which the
student expects to complete the requirements for graduation.

BACHELOR OF SCIENCE IN MECHANICAL ENGINEERING
AND BACHELOR OF SCIENCE IN MATHEMATICS

The Mechanical Engineering Department and the Mathematics Department offgr
a curriculum that enables a student to obtain both a Bachelor of Science in Mechani-
cal Engineering and a Bachelor of Science in Mathematics.

CurricuLUM NOTES

The minimum requirements for the dual degree of Bachelor of Science in.Me-
chanical Engineering and Bachelor of Science in Mathematics are as follows:

Term Credit Hours
130
21

27

12
59

Courses

Minimum total required. .

ENGL 1301, 1302 or First- Year Seminar, Perspectives:
tural Formations. 337, STAT

Mathematics: MATH 1337, 1338, 2339, 2343,3315,3 dvance
4340/CSE 4340 or STAT 5340/CSE 5370, plus tWo?

electives as defined in the description of the mathema J1113

Sciences: PHYS 1303, 1304, 1105, 1106;CHEM.13938n 130%
Engineering Science and Mechanical Engmecr;gg'“ﬁ, 3
2310, 2331, 2131, 2340, 2140, 2342, 2142, 33 o 15819

3360, 3370, 4360, 4160, 4338, 4370, 4380, 4381;
CSE 1341,

and Cul-
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) CHOICES I and I1.

BACHELOR OF SCIENCE IN MECHANICAL ENGINEERING
AND BACHELOR OF SCIENCE IN PHYSICS

The Mechanical Engineering Depanment and the Physics Department off
.urriculum that enables a student to obtain both a Bachelor of Sciencein Mechan?cr:a?
Engineering and a Bachelor of Science in Physics.

CurricULUM NOTES
The minimum requirements for the dual de

: gree of Bachelor of Science in Me-
chanical Engineering and Bachelor of Scienc

e in Physics are as follows:

Term Credit Hours Courses
129 Minimum total required.
21 ENGL 1301, 1302, Perspectives and Cultural Formations courses.
15 Mathematics: MATH 1337, 1338, 2339, 2343, and one advanced
MATH elective.
38 Sciences:

Physics 1303, 1304,3305, 3344,3345, 3374,4221,4392, 5382,

5383, and two advanced Physics electives:
Chemistry 1303.

53 Engineering Science and Mechanical Engineering: ME 1302,
2310, 2331, 2131, 2340, 2140, 2342, 2142, 3332, 3132, 3340,
3360, 3370, 4360, 4160, 4338, 4370, 4380, 4381: EE 1381: and
CSE 1341.
2 CHOICES I and II.

Any deviation from the ME and/or PHY S curricula requires approval of a petition
submitted by the student to the appropriate faculty prior to the beginning of tne term
‘during which the student expects to complete the requirements for graduation.

AREAS OF SPECIALIZATION

Mechanical engineering is a diverse field, and advanced mz}jor e}ectives may be
selected from a variety of advanced courses in mechanical engineering. In addition,
specializations are offered in the three important areas of pre-medical or biomedical
engineering, environmental engineering, and manufacturing. Therefore, each stu-

dent may select one of these three specializations or may personalize his or her
degree by particular choices of advanced major electives.

BACHELOR OF SCIENCE IN MECHANIQAE ENGINEERING
(Pre-Medical or Biomedical Specialization)

. The Mechanical Engineering Department offers_ a B.S.M.E. degre: wi:)hl a s;:s:
Cialization in pre-medical or biomedical engineering. This program ena esd§ :
dents to satisfy the pre-medical or pre-dental requirements for admission to medica

Ordental school, while at the same time satisfying the requirements for an accredited
degree in mechanical engineering.
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CurricULUM NOTEs

The minimum requirements for a Bachelor of Science degrep -
Engineering with Pre-Medical or Biomedical Specializatiop e € ip Mech

¢ das fo an
Term Credit Hours Courses | "Ows; ity
129 Minimum total required.
21 ENGL 1301, 1302, Perspectives ang Cultura)
12 Mathematics: MATH 1337, 1338 2339 23430rmaﬁ°nsc
36 Sciences: . ; Oy,

Biology 1401, 1402, 3304, and 33
Chemistry 1403, 1404, 3371, 337, 3, .
Physics 1303, 1304, * and 314,
55 Engineering Science and Mechanica] Engin it
2320,2331, 2131, 2340, 2140, 234, 4, 3%'ME1302’23! |
3360, 3370, 4338, 4370,4380,4381; EE |55, 2332, 3133 343 4
3 Advanced Major Elective: May be selecte d fr;mSO;CSEWI' |
higher-level ME courses orfrombiomedicalengin3 0. e]m- :
ME 5332, EE 5340, or EE 5345, “nngcou,sn
2 CHOICES I and II.

* It is recommended that students who plan to attend medical schoo| also take PHY
1105 and 1106. :

Any deviation from the ME curriculum requires approval of 3
by the student to the ME faculty prior to the beginning of the te
student expects to complete the requirements for graduation,

BACHELOR OF SCIENCE IN MECHANICAL ENGINEERING
(Environmental Specialization)

This specialization enables students to select five Environmental Engineering

major electives. For more information and details of the program, the student should
consult the department.

Petition supiy,q
rm during whgy the

CurricuLUM NOTES

The minimum requirements for a Bachelor of Science in Mechanical Engineering
degree with Environmental Engineering specialization are as follows:

Term Credit Hours Courses

124 Minimum total required. .
21 ENGL 1301, 1302, Perspectives and Cultural Formations gom
18 Mathematics: MATH 1337, 1338, 2339, 2343, and two advh™

. lec-
MATH electives at the 3000 level or higher. One of thesee |

tives can be a statistics course, such as STAT 4340 (CSESH)
or STAT 5340 (CSE 5370).
12 Sciences:
Physics 1303 and 1105; |
Chemistry 1303, 1304, 1113, and 1114. - 1300
56 Engineering Science and Mechanical Engineer 4 3,315

42,3354
2310, 2320, 2331, 2131, 2340, 2140, 2342, f}h 1. EE1Y
3340, 3360, 4360, 4160, 4338, 4370, 43802 i
and 2350; and CSE 1341. 346; 9

I5 Environmental Engineering Major Electlves.a o ved elect?
5315 or 5316; 5317 or 5318; and one other 2P
2 CHOICES I and II. it

p jtion >, e
Any deviation from the ME curriculum requires approval ofa petl;rin hich!
by the student to the ME faculty prior to the beginning of the term
student expects to complete the requirements for graduation.
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BACHELOR OF S&IENCE IN MECHANICAL ENGIN
anufacturing Specialization) EERING

This specialization enables students to select f;

. . . b Our Ma . ;
related to manufacturing engineering and manu faCturin;l;fotun ng major electives
details of the program, the student should consult the dep); ni’n";z :’ﬂanagement. For

CurricuLUM NOTES
The minimum requirements for a Bachelor of Science in Mechanical Engi i
ineering

degree with Manufacturing Engineering specialization are:
Courses

Term Credit HOUrs Ul
124 Minimum total required.
91 ENGL 1301, 1302; Perspectives and Cultural Formati
. rmat
18 : Mathematics: MATH 1337, 1338, 2339, 2343, anc t»l\?c? 28153:3:22
MA'tI)'H CICCU.VCS at the 3000 level or higher. One of the electives
can be a statistics course such as STAT 4340 (CSE 43
STAT 5340 (CSE 5370). ( aoer
12 Sciences:
Physics 1303, 1304, 1105, and 1106;

Chemistry 1303 and 1113.
Engineering Science and Mechanical Engineering: ME 1302,

59
2310, 2320, 2331, 2131, 2340, 2140, 2342, 2142, 3332, 3132,
3340, 3360, 3370, 4338, 4360, 4160, 4370 4380, and 4381; EE

1381 and 2350; CSE 1341.

Manufacturing Major Electives: Students will select, with the ap-

12
proval of their adviser, four courses from the following list: ME
5350, 5351, 5352, 5353, 5354, 5355, 5356, 5357, 5358, 5372,
and 5376.
2 CHOICES I and IL.

Any deviation from the ME curriculum requires approval of a petition submitted
by the student to the ME faculty prior to the beginning of the term during which the

student expects to complete the requirements for graduation.
MINOR IN MECHANICAL ENGINEERING

For information on a minor in mechanical engineering, the student should consullt
the department. A total of 15 term hours in mechanical engineering courses is
required. One approved set of courses that provides a broad introduction to me-
chanical engineering is:

ME 1302 Introduction to Engineering

ME 1303 Energy, Technology, and the Environment o7

:AﬂEE g(])(l) Machines and Society

e Statics

e gg‘;g Engineering Materials

Manufacturing Processes

Other me .
chanical engineeri .
the department. gineering courses may be substitute

d with the approval of

THE COURSES (ME)

1301, M
+ IVIACHINES
€ course ig div?::ds'oqsw- Introduces engineering systems 0 no
Particular, what do memto fpur parts: 1) What is engineering, and W _
chanical engineers do? Historical perspective on engineering d

pl’inciples of
desi : :
ogyatho mechanilfz:l ::g!nee""gv and energy conversion processes.
sh°l'> e) The~de"°]°l>mer§tl r(l)t;ers produce? The basic principles of converting science
XPperience, including ::c: hnology for society and humanity. 4) The laboratory

n-engineering students.
do? In

hat do engineers dO.
esign,
2) Engineered products.
to technol-
and work-

mputer animation and simulation.
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1302. INTRODUCTION TO EN iti
. : . GINEERING. Traditional engineering and draw:
aided graphics; design philosophy including safety, ethics, and pro;it::% hanq
i

i e . - ili ~0n
presented by practicing professionals; and history of engineering, | TC:Iblhfty; SDeZ?;? Pty
O deg;

.l 303. ENERGY, TI?CHNOLOGY, AND THE ENVIRONMENT. An elementary jn¢, e, P
1S prgduged and distributed, energy resources, electrical power, heatinga?,
applications, and other topics related to people and the environmen¢

guction tohoy
COOIing’ S()larenergy

1394. CoNTRrOL OF ENVIRONMENTAL PoLLuTiON. History and philos0phy £
lution awareness and control; interrelationship of population dynam; ot environ,
resource availability: i — : ynamics, wagte o oMMl
availability; in-depth examination of air and water pollution g 8eNers o, Pol.
hazardous and solid waste generation and control; and societa] issues Zor:jtro technof:nd
Nd enyiro, -8

strategies. Includes laboratory component. "°"mema|

1305. INFORMATION TECHNOLOGY AND SOCIETY. A comprehensive survey of ;

nolggies and the growing interconnectivity between them as Current]yy ut‘,;‘_formation tech
society. The student will acquire portable IT skills in the use of word processilaned throyg OU;
presentation tools, graphics applications, and the Internet that will prepareg}'].sp’eadsheets
success in the workplace and beyond. Issues surrounding IT will be discus ]m(? r for
history, ethics, legal questions, use in producing and maintaining a COmpetit‘s =4, Includip
effects on society, and associated costs and benefits.. o ad"anlage.

2131. THErRMODYNAMICS LABORATORY. One three-hour laboratory session per w

thermal-property and power-device measurements to complement lecture materig| ofe :rli(E Basi

Offered parallel to ME 2331. Prerequisite: MATH 1337 (Calculus I), sophomore stan? 3l
ing,

2140. MECHANICS OF MATERIALS LABORATORY. Experiments in mechanics of deformapje bodi |
ies,

~ to complement ME 2340. Simple tension tests on structural materials, simple shear tests
on

4

- riveted joints, stress and strain measurements, engineering and true stress, engineering ang
| strain, torsion testing of cylinders, bending of simple supported beams, deflection of simtg:;

? supported beams, buckling of columns, strain measurements of pressure vessels Charpy

" Impact tests, effect of stress concentrators. Offered parallel to ME 2340. Prerequisite: MATH

2310 or equivalent.

2142. FLuib MEecHANICcs LABORATORY. One three-hour laboratory session per week. Credit: 1.
Experiments in fluid friction, pumps, boundary layers, and other flow devices to complement
lecture material of ME 2342. Offered parallel to ME 2342. Prerequisite: ME 2320.

2310. StaTics. Equilibrium of force systems; computations of reactions and internal forces;
determinations of centroids and moments of inertia; introduction to vector mechanics. Prereg-

uisite: MATH 1337 or equivalent.

2320. Dynamics. Introduction to kinematics and dynamics of particles and rigid bodies; |

Newton's laws, kinetic and potential energy, linear and angular momentum, work, impulse,
and inertia properties. Prerequisite: ME 2310 or equivalent.

233 1. FUNDAMENTALS OF THERMAL SCIENCE (THERMODYNAMICS). The fi
thermodynamics and thermodynamic properties of ideal gases, pure su
mixtures are applied to power production and refrigeration cycles. Prerequ

2340. MECHANICS OF DEFORMABLE BobiEs. Introduction to analysis of deformable bodie b
nd shearing SIS

rst and second laws of

isite: MATH 1337
s in-

cluding stress, strain, stress-strain relations, torsion, beam bending a hods

stress transformations, beam deflections, statically indeterminate problems, encrey

and column buckling. 1 TCH Design. Prerequisite: ME 2310. _ .
basic laws:!

2342. FLuib MecHaNics. Fluid statics, fluid motion, systems and cont.rol volumes, undary "
rotational flow, similitude and dimensional analysis, incompressible viscous ﬂO\::;j TH 13%:
theory, and an introduction to compressible flow. Prerequisites: ME 23202

3132. HeaT TRANSFER LABORATORY. One three-hour laboratory session
Experiments in conduction, convection, and radiation to complement lectt
3332 — Heat and Mass Transfer. Offered parallel to ME 3332. duct

_ .  cion by cond*™
3332. HEAT AND Mass TraNsFER. Fundamental principles of heat tfm,’smlsi:: to soluti?
convection, and radiation; mass transfer; and application of these princip
engineering problems. Prerequisite: MATH 2343.

{on,
of

bstances, and gaseouws |
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3340. ENGINEERING MATERIALS. A study of the fundamental fa

; | materials, includin
and properties of structura » Including metals, polymers, and ceramic i
heat treatment, metallography, mechanical behavior, atomic bonding, and cc'):)rhas'e S
ered in lecture and laboratory. Corequisite: ME 2310 or equivalent ’ orion are cov:

3341. INTERMEDIATE THERMAL SCIENCES. Application of the laws of thermodynamics, availabil

ity, irreversibility: r.ea! gases and mixtures, generalized thermodynamic ;
and chemical equilibrium. Prerequisite: ME 2331, g s relations and charts,

ctors influencing the structure

3346. ENVIRONMENTAL ENGINEERING LABORATORY. Instrumental and statistical methods used fi
characterization of yvgter and air quality. Introduction to water treatment methods and rea tOr
dynamics. Prerequisite: CHEM 1303 and Ordinary Differential Equations o

3350. STRUCTURAL ENGINEERING I. Analysis of statically determinate structural s stems;

putation of reactions, shea¥8, moments, and deflections of beams, trusses and feres 815§9m-
of metal structures for axial, flexure, and shear. Use of computers in e’mal sis-and.d S1gn
Prerequisite: ME 2340. ysis and design.

3360. SYSTEM DyNAMICS. Introduction to the modelin g and analysis of si i
Idealized physical elements; through and across variables: eleymental ;gﬁii%?\):;g?lrzztﬁgis;
cal, thermal, fluid, and electrical systems; linear graphs; modeling and analysis of simple first-
and second-order systems. Mixed-system models: transducers. Generalized impedance and
transfer function models. 1 TCH Design. Prerequisites: ME 2320, MATH 2343,

3370. MANUFACTURING PROCESSES. Course presents an overview of the processes used to
produce finished parts: casting and forming processes, powder metallurgy, machining
joining processes, gauging. Includes field trips to local industry and reports. 1 TCH Designj
Prerequisite: ME 3340.

4160. ConTrROL LABORATORY. Experiments in control engineering. Digital and analog simulation
of feedback control systems. Actuator saturation. Design and implementation of simple
control systems on various laboratory equipment. 1 TCH Design. Corequisite: ME 4360.

- 4338. THERMAL SysTEMS DEsIGN. Thermal systems designs are prepared, presented, and cri-
tiqued. Associated problems of simulation, optimization, and economics are solved. Solving
problems and design with a thermal network analyzer is included. 3 TCH Design. Prerequi-

sites: ME 2331, 2342, and 3332.

- 4350. STRUCTURAL ENGINEERING II. Analysis of statically indeterminate structures. Design of
metal structures for torsion and lateral buckling. Design of continuous beams and frames.

Design of connections in metal structures. Prerequisite: ME 3350.

§351. ETHicAL DECISION-MAKING IN APPLIED SCIENCE AND ENGINEERING TECHNOLOGY. Ethical
“issues, hard choices, and human failures in notorious, historical cases such as the Space Shuttle
| f,'_hallenger, Grand Teton Dam, and Union Carbide-Bhopal disasters. Principles, methods, and
bases for ethical decision-making and action. Application of classical ethical philosophy to
hypothetical, modern problems and dilemmas in the business of control and implementation

of technology.

4360. DESIGN AND CONTROL OF MECHANICAL SYsTEMS. Block modelling of mechanical systems.
Mathematical models of linear systems. Solution of differential equations by use of Laplace
f"ransforms. Feedback control systems, time domain analysis, stability, frequency response,
and root locus plots, Bode diagrams, performance criteria, and system compensation. Design of
control systems for mechanical systems. | TCH Design. Prerequisite: ME 3360.

‘{370. ELEMENTs oF MECHANICAL DEsIGN. Application of the principles pf mecfhanics a.nd phys-
ical properties of materials to the proportioning of machine elements, including consideration

iof fatigue, functioning, productivity, and economic factors. Computer applications. 3 TCH

b8

Design. Prerequisite: ME 2340. Corequisite: ME 3370.

4380. MECHANICAL ENGINEERING DESIGN I. A study of design methodology and dcvelopment. of
Iprofessional project-oriented skills including communication, team management, creative
problem solving, interpersonal management, and leadership skills. Team-prpject act!vmes_ are
.U8ed to apply project-oriented skills tosolution of design problems. Non-technical considerations
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in design, including patents, ethics, aesthetics, safety, and econo
: ’ Iy 3y . oy & g’ & miC
Design. Prerequisite: ME 4370, S ‘“V“"amea )
% T(‘“

4381. MECHANICAL ENGINEERING Dision 11, Student design teams have
coqducting a full term design project for an industrial client. Periodic ey m’p“nsihm

reviews are presented to, and critiqued by, the industrial client, the fn:""'re Orth g dly for
team. 3 TCH Design. Prerequisite: ME 4380. s ing the (|,

5302 (EE 5362). LINEAR SYSTEMS ANALYSIS. The course will introduce Stud

within the domain of modern control theory. Special emphasis will be I;lnc ENtA 1o the 14
tion of the developed concepts in designing linear systems and casting (i,d i °“bpl[iJ|cg
prescribed forms. Topics covered include state representation of linear sygtq eir rey onac,c?'
ity, observability, and minimal representation, linear state variable feedbnckm . °°ntrollnb“n
quadratic regulator theory. | TCH Design. Prerequisite: ME 4360/EE 3370' Ohaervera,um;

5313 (SSH 7313). ENVIRONMENTAL CHEMISTRY AND Bioroay. Chemical and bjq

cesses: controlling fate and transport of hazardous materials with emphmschemical Dro.
equilibria; chemical thermodynamics; acid-base equilibria; precipitation andog eMicy
oxidation-reduction processes, environmental transformations of organic materjg) "SSolution;
tory taxonomy; microbial growth and kinetics; energy transfer; and microbig| ec:'s;’;‘lfeoduc.
ms,

5315 (SSH 8321). TREATMENT TECHNOLOGY | = PHYSICAL AND CHEMICAL, Unit pro
treatment of hazardous contaminants with focus on liquid-phase systems; °°ntamin:°”°3
fication; process dynamics; phase and species transformation and processes; neutr:lt. Clagg;.
chemical oxidation, and volatilization; particulate separation and concentration; coq 'z:‘"f)n.
“and flocculation, sedimentation and flotation, and filtration; soil washing, soil vapof : Shion
tion, and solute separation and concentration; adsorption, ion exchange, membrane Pl‘oc:mc'
jultimate destruction and disposal. sses;
5316 (SSH 8322). TREATMENT TECHNOLOGY II = BIOLOGICAL AND INCINERATION, Aerobic systems
aerated lagoons; trickling filters; biological contractors; anaerobic systems; sludge handling:
‘incineration chemistry, incineration thermodynamics, incineration types; in situ vitriﬁcationf
in situ bio-treatment; sampling techniques; pollution abatement equipment; case studies, |

5317 (SSH 8332). GROUND WATER HyproLOGY AND CONTAMINATION. Ground water hydrology;
aquifer and well hydraulics; flow equations and models; implications for landfill design;
sources and nature of ground water contaminants; monitoring and analysis; contaminant fate
and transport; transport model for hazardous substances; ground water pollution control
measures; containment and treatment; ground water quality management.

5318 (SSH 8334). FATE AND TRANSPORT OF CONTAMINANTS. Development and application of fate
and transport models for hazardous substances with focus on water-sediment, water-oil, and
water-air interfaces; material balance principle; mass transport and transformation processes,
modeling of lakes and reservoirs; stream modeling; general flow case; ground water models,

miltiphase and integrated modeling approaches; and case studies.

5319. ADVANCED MECHANICAL BEHAVIOR OF MATERIALS. A senior-graduate ¢
mechanical behavior on a macro and microscopic level to design. Topics include: macroscopic
elasticity and plasticity, viscoelasticity, yielding, yield surfaces, work hardening, 8°°m°,m°l
dislocation theory, creep, temperature-dependent and environment-dependent mechanicd
properties. 2 TCH Design. Prerequisites: ME 2340 and ME 3340.

ourse that relatgs

5320, INTERMEDIATE DyNamics. Kinematics and dynamics of particles and rigid bodies: 1"“;?:,‘ s
ics, inertia properties. Kane's dynamical equations. Euler’s equations of motion- D’Alem

principle, Lagrange’s equations of motion. Prerequisite: ME 2320 or equivalent ul
ation of the failure of structtlilcal
copic examination, of
ation and intefpfctagg o6
quisites: J

5321. FAILURE ANALYSIS. A senior-graduate course in the evalu
materials and components. Topics include: site examination, macros
microscopy, transmission electron and SEM interpretation, examin
failure surfaces, failure modes, causes of failure. 2 TCH Design. Prere

4470.
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5322. VIBRATIONS. Fundgmentgls of vibrations with application of simple machine and struc
tural members. Harmonic motion, free and forced vibration, resonance damping, isolation

d transmissibility. Single multiple and infinite degree.- £ at
iZ’E 2320 and MATH 2343 or equivalent gree-of-freedom systems. Prerequisites:

5§323. INTRODUCTION TO FRACTURE MECHANICS. Linear elastic

i d evaluation of critical com ; .
theory to design an ponents: elastic stress intens. :
plane strain fracture_toughness,.plane stress and transitional behavior s ;;Lynf:lc(;lat;ons,
ments, fracture resistance, fatigue crack propagation, transition temperature asprlcgcchc;

' tructure of fracture, and f
fracture control, micros » and Tracture control program ;
orerequisite: ME 2340, programs. 2 TCH Design.

fracture mechanics, application of

5324, FATIGUE THEORY AND DESIGN. A senior-graduate course. Includes continuum, statistical
and fracture mechanics treatments of fatigue, stress concentrators, planning and ,anal si;: f
probit, SNP and response tests, mechanisms of fatigue design, fail safe vs. safe life gesig(r))

crack propagation. Emphasizes engineering design aspects of fatigue th :
mechanisms. 2 TCH Design. Prerequisite: ME 3340, ge rather than theoretical

5326. VeHICLE DyNaMics. Modeling of wheeled vehicles to
ride. Effects of vehicle center of mass, tire-characteristic traction and slip, engine character-
istics, and gear ratios of performance. Suspension design and steady-state l;andling models of
four-wheeled vehicles and car-trailer systems to determine over-steer and under-steer charac-
teristics, critical speeds, and stability. Multi-degree-of-freedom ride models including tire and

predict performance, handling, and

~ suspension compliance. Computer animation and simulations. Prerequisite: ME 2320 or

e
Y%

permission of instructor.

5330. HEAT TRANSFER. Application of the principles of conduction, convection, and radiation
heat transfer. Steady and unsteady state, special configurations, numerical and analytical

solutions, and design are topics included.

E 5331. ADVANCED THERMODYNAMICS. Laws of thermodynamics, availability, irreversibility, real

3

“gases and mixtures, thermodynamic relations and generalized charts, combustion, chemical

and phase equilibrium, and computational combustion. Prerequisites: ME 2331 and ME 3341

or equivalent.

~ 5332. HEAT TRANSFER IN BIOMEDICAL SCIENCES. Fundamentals of heat transfer in medicine and
~ biology. Biothermal properties. Thermal regulation processes. Biomedical heat transfer pro-

cesses with applications in tissue laser radiation, freezing and thawing of biological materials,
- cryosurgery, and others. Prerequisite: ME 3332.

5333. TRANSPORT PHENOMENA IN Porous MEepia. Fundamental concepts of momentum, heat,
and mass transport through porous materials. Flow regimes, their mathematical modeling, and
implications on transport phenomena. Emphasis is placed on heat and mass transfer in fully
saturated systems. Relevant industrial applications (e.g., oil recovery, chemical reactors, food

rocessing and storage, microelectronics cooling, groundwater hydrology, bio-heat) are pre-
sented throughout the course.

5336 (MATH 5336). INterMEDIATE FLUID DyYNAMiICS. Review of fundamental concepts of upder-
graduate fluid mechanics and introduction to advanced fluid dynamics, including irro¥atnonal
ﬂOW, tensore notation, and the Navier-Stokes equations. Prerequisite: ME 2342 or equivalent.

G

3337. INTRODUCTION TO COMPUTATIONAL FLUID DYNAMICS: FUNDAMENTALS OF FINITE DIFFERENCE
‘;METHODS. Concepts of stability, convergence, accuracy, and consistency. Applicz}tlons to
'1_{near and non-linear model partial differential equations. Curvilinear grid generation. Ad-
Yvanced topics in grid generation. Beam and Warming factored implicit technique. MacCormack

fechniques. Solution methods for the Reynolds equation of lubrication, the boundary layer

= Cquations, and the Navier-Stokes equations. Prerequisites: ME 2342 (or equivalent), and
~ MATH 2343 (or equivalent), or permission of instructor.

5340 INTRODUCTION TO SoLID MECHANICS. The theories of failure, principal stress, and strain for
- Solid bodies. An introduction to plate theory, elastic stability, energy methods, and theory of

elasticity. Torsional analysis of non-circular sections. Prerequisite: ME 2340.
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5341. STRUCTURAL PrOPERTIES OF SoLIDS. This course is designed (o dey

of the structural aspect of solids and their relationship to propertjeg anslop N upg,

include structural defects, bonding and crystal structure, solid state reg y Dplic&“o rlta'\di

formations, degradation, and deformation. Prerequisite: ME 334() . p::"}?_ns ang Phag, ;
S

5350. DESIGN FOR MANUFACTUREABILITY AND CONCURRENT ENGINEERING Th '“Struq
: O

volving both manufacturing and engineering into the early desigy of pr Vanty ;

effectively, and cost determination and assessment o‘f processing altcma(ivoducts ang g:‘ Oy,
manufacturing interface. Designing for manufactuppg processing and fac?m ca,|y0°°'ie|
function of quality, price, performance, and productivity will be examipeq Wi(t)h °‘1Dabi|i[q°"i
and process simplification, alternative methods, anticipated volumes, ang ilUt:m asig

5351. COMPUTER-INTEGRATED MANUFACTURING SYSTE{WS. Imparts the basic ¢
computer-integrated manufacturing. Topics include integration lCChniuns(;"“ ts .
islands of automation; process planning and the production process |jfe c or Man e of
automated control systems; process design techniques for shop-flgo, ; cifncle In re| g
interacting processes; distributed network process control; real-time aspects.t.rol Mg o
cols and languages of shop-floor machinery; computational and data proceSSi;‘lnterface Pro‘::,e
planning, design, production, and shipping; and methods of optimizing outpmtec gy
and productivity. Economic justification and the use of artificial intelligence ﬁuahty, Drice
planning and process control will be examined. ith "espect

5352. MODERN MANUFACTURING METHODS AND SYSTEMS. Highly successfy]
methods and systems will be examined. Topics include the evolution of manufactyp. .. 8
nology in the United States, mass manufacturing, int.egrated manufacturing, distril[l,zn-g tech.
~ manufacturing automation, just-in-time systems, continuous improvement, Kaizen L‘:n ang
. and total quality management. Modern Japanese manufacturing techniques wi|] b’eex Yoke,
. in depth. The underlying concepts and strategic benefits of flexibility, agility, timact as:‘;nmcd
- petition, and global manufacturing operation will be covered. The course wil] e bee com.
from the perspective of the manufacturing manager. Sented

5353. MANUFACTURING MANAGEMENT PRACTICES. New organizational structures, paradigmg
and leadership styles. Problem solving within the business context: manufacturing strategieg |
for optimizing production processes across the enterprise. Measuring and reporting busipegs i
%

|

l

performance. Investment decision making under conditions of risk and uncertainty, Intelje,.
tual property strategies, products liability and the legal environment. Contemporary practices
including self-directed work forces, competitive assessment, total productive maintenance,

managerial and activity-based costing, and other topics.

5354. ToTAL QUALITY MANAGEMENT IN MANUFACTURING. An overall total quality maragement
perspective for the design of quality management systems. Metrics for cycle time and defects, |
baselining and benchmarking, and House of Quality approaches are examined. Managing
product quality from inception to deployment. Topics include acquiring and stabilizing new

production processes, data collection and analysis for improvement, and decision making. -
Purchasing, process control, and reliability are covered in detail. Taguchi and poka-yoke mnd
other practices are examined as tools for implementing TQM.

5355. INTEGRATED DESIGN AND MANUFACTURING. Industrial performance is st
to success in integrating design and manufacturing. The inter-relationships bet
product realization cycle, product generation, and manufacturing are exam
objective of improving industrial performance. o

e course dealing with |

5356. HumMAN FACTORS IN DESIGN AND MANUFACTURING. A senior-graduat ortheem
human factors or ergonomics relating to designing for human use. The lectures COV0 modate
pirical and analytic aspects of design and manufacturing as affected by the necd to-agﬁfonnaﬁo"’
human use and abilities. Included are topics on visual displays of static and dynamic ld nOnvcrbfil
text, graphics, symbols, codes, auditory tactual and olfactory displays, SP® el al¥cesandc(’“‘
communications, physical work/materials handling, motor skills, and hand togl d?:l sound: el
trols. Workplace design, anthropometry, component arrangement in Space, llgh“ug’ anding
mate, and motion will be covered. 1.5 TCH Design. Prerequisite: Senior 0¥ 8™ 7 1 g

Fo . : otical an
or permission of instructor. Recommended: Understanding of simple statistica

rongly correlated

i
between the totd
ned with the !
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5357. OPTIMIZED MECHANICAL DESIGN. Principlf?S. and methods for optimal design of machine
clements (springs, shafts, gears, weldments of joints, etc.) and mechanical systems (transmis-
sions, cam systems, inertia loads and balancing, etc.). Computer applications. 3 TCH Design.

prerequisite: ME 4370 or equivalent.

5358. DESIGN OF ELECTRONIC PACKAGING. Theqnal and mechanical design of electronic pack-
aging. Fundamgntals of heat transfer and 'ﬂu1d flow are applied to electronic packages and
systems, including selectlop of fans, heat sinks, apd other hardware important to good design.
Mechanical designs of ;qunpmept that operates in more severe shock and vibration environ-
ments are developed using classical mgthods, with consideration given to selecting appropri-
ate hardware. 2 TCH Design. Prerequisites: ME 2340 and 3332, or permission of instructor.

5361. MATRIX S
displacement me
computer solution 0
5362. ENGINEERING ANALYSIS WITH NUMERICAL METHODS. Application of numerical and ap-
plox e methods in solving a variety of engineering problems. Examples include: equilib-
rium, buckling, vibration, fluid mechanics, thermal science, and surveying problems.

Prerequisite: Senior standing.

5364. INTRODUCTION TO STRUCTURAL Dy~amics. Dynamic responses of structures and behavior
of structural components to dynamic loads and foundation excitations; single- and multi-
degree-of-freedom systems response and its applications to analysis of framed structures;
introduction to systems with distributed mass and flexibility. Prerequisites: ME 5361 or |
equivalent, a course in different equations.

5365. STRATEGIES FOR MANUFACTURING Firms. Examines the deveopment and implementation
of strategies for product design and manufacturing that best supports the overall strategy of the
firm. Topics include positioning the product and production system in the industry, location
and capacity decision, implementing manufacturing technologies, facilities planning, vertical
integration, logistics planning, and organizational culture. Case studies of manufacturing

firms are used extensively.

5366. MANUFACTURING IN A GLOBAL Era. This course examines goals and strategies for manu-
facturing operations in the multinational environment. Topics include decision making for de-
centralizing and setting up foreign manufacturing operations, marketing, sales and distribution
strategies, R&D support, location and capacity decisions, implementing new manufacturing
technologies, facilities planning and modernizations, vertical integration, outsourcing strategies,
logistics planning and organizational cultures. Case studies of manufacturing firms are used.

5368. PROJECT AND Risk MANAGEMENT. Focuses on specific concepts, techniques and tools for
managing projects successfully. Network planning techniques, resource allocation, models for
multi-project scheduling, methods of controlling costs, determining schedules and perfor-
mance parameters. The basics of risk management including hard analysis, risk analysis, risk
control, and risk financing are covered. The focus of the course is to integrate risk assessment
with managerial decision making. Examples and case studies are emphasized.

5369. MANAGING TECHNOLOGY AND INNOVATION. In the face of rapid technological growth and
lpnovation, a disciplined management approach is necessary to assure a reasonable expecta-
tion of success. The course examines the factors of proper selection, justification, and imple-
mentation of new technologies within the framework of consumer electronics, advanced
mate_:rials, and emerging information capabilities, expert systems and machine tool industry.
Topics include technological forecasting risk and uncertainty, and project management.

5.371 ; QAS DyNAMICS AND DESIGN OF PROPULSION SYSTEMS. One-dimensional compressible flow,
lmean?ed two-dimensional flow method of characteristics, and oblique shocks. Design of air-
breathing propulsion systems components: inlets, nozzles, Compressors, turbines and combus-
tors. Interactions with the external flow. 1 TCH Design. Prerequisites: ME 2342 and 3341.

23172. I.mooucnon 10 CAD/CAM. Introduction to computer aided design. Survey of techni-
al topics related to computer-aided design and computer-aided manufacturing. Emphasis on

TRUCTURAL ANALYSIS. A systematic approach to formulation of force and
thod of analysis; representation of structures as assemblages of elements;
f structural systems. Prerequisite: ME 3360 or equivalent.
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the.use of interactive computer graphics in drafting and analysi U
available, computer-aided design systems. Development of specia] p'u se g com
puter graphics programs. 2 TCH Design. i imqaq'?erc‘a"y
v
5376. RoBOTICS — INTRODUCTION TO ComPUTER-AIDED MANUFACTURING Int -
- Intr

trial robotics and numerically controlled machines. Economics of ¢ AM Uctiop ¢, .
robotics in industry. Robot safety. Addition of senses and intell; ; Applicaﬁ'"dus‘

; gen
Flexible manufacturing cells and systems. Hands-on laboratory WOrkc:,} tR‘?Scarch inons "
and NC machines. Independent study h indyeee 1 ©

and report on a specific robot applicagio o AM
Prerequisites: CSE 1341, PHYS 140 on,

Stry
3, and MATH 2343 or equivalent 2TCHMDLZ?°“
5383, HEATING, VENTILATING, AND AIR CONDITIONING. Selection and des;gn, "
tion, air conditioning, and heating systems are treated. Load calcu]atiOnOf basic refy
cooling coils, cooling towers, cryogenics, solar energy applications, anq 5 Psychomef’:’a~
included. 1 TCH Design. Prerequisites: ME 2331 and 3332. SPecial topi W

Cs ar'
5386. CoNVECTION HEAT TRANSFER. Advanced topics in forced convection heat

¢
analytical methods and boundary-layer analysis. Laminar and turbulent floy,
tubes and over external surfaces. Convection processes in high-speed flows_ p

3332 or equivalent.

5(1-4)90. UNDERGRADUATE SemINAR. An opportunity for the advanced undergrag
undertake independent investigation, design, and development. The project, and tuh:te Student 1,
faculty, must be approved by the chairman of the department in which the stuge SUpervising
receive the degree. Variable credit of one to four term hours. Variable TCH Desig::t EXpects (g

5(1-4)91. SPECIAL PROJECTS. Intensive study of a particular subject or design pyo
available in regular course offerings and under the supervision of a faculty membei:r:;ect not
Prove

by the department chair. Variable credit of one to four term hours.

ENVIRONMENTAL ENGINEERING AND SCIENCE

Professor VACROUX, Acting Chair
ssors: FOREST, SMITH; Senior Lecturers: CHADBOURNE, DICKEY; Adjunct Profes
unct Associate Professors: CARNEY, DUKE, RAUSCHER, SPITZBERG, STOKES; Ad:
s, EDLUND, LEGG, ZENG. ’

trangf,
e er us;
Terequisise, MR

Associate Profe
sor: Davis; Adj
junct Assistant Professors: ADAM

The disciplines that define environmental engineering have changed consider-
ably since 1900, the begining of the field as a separately distinguishable discipline,
initially concerned with local sanitary problems and the development of regiondl
water supplies. The changes that have occurred during the past 25 years have farex-
ceeded those of the previous seventy. Today, the field encompasses not only water
and wastewater management, but hazardous and radioactive materials, solid wast
minimization, treatment processes of pollutants, resource conservation and recov
ery, sustainable biological processes, and air pollution control.

In the future, as global industrialization continues to expand, traditional means of
controlling pollution such as end-of-pipe approaches will provide few additionalnet
benefits, since such methods simply shift the waste burden to other [ocations P
m.ed'ia.- Today, cost-effective approaches such as pollution prevention and wasrf: |
minimization are being increasingly emphasized by industry. The considerable b:nd
efits these source-focused conservation approaches offer include reduced T
for materials and energy, lower expenses associated with waste manageme"" Tilces
much stronger competitive position. In addition, modern manufacturiné .ra;abri-
are increasingly being directed toward producing green products, which aéei o the
cated from recycled and natural products that are harmlessly degrad®
environment, reducing disposal costs further.

This program provides students with the skills and background 0 full
as designers and managers in this challenging, rapidly changing and

y partici?
incred
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.1 field. TWO undergraduate degrees are offered: a Ba i i
cssc:;fﬂ? o] Engineering and a Bachf:lor of Science with a ;:fgrlﬁfgtﬁ e’
"'r.oncc. Either course€ of gtudy proy:des the student with a broad understand"i}cn pr
Science: = ond engineering principles necessary for a fundamental kno ledng o!
"The program prepares tt)e student for professional practice orw e
e i envimﬂme“Fal disciplines and emphasizes the following mg;a:’l::

S water reSOUTCES, solid and hazgrflogs waste, and atmospheric systems ;md ai
ncepts of waste minimization, pollution prevention, and managef

:on. The conce : .
Lare int egrated into the curriculum and linked to the design process as it is con

ed in industry- : ;
curriculum of the B.S. degree in Environmental Engineering is consistent

ET accreditation guidelines and with preparation for th
FE) examination, the first step toward licensinge;;u;l ?rg‘fle;n(g
n their senior year, Environmental Engineering students are re-
ired to take two terms of design, in which teams of three or four students work
closely on practical projects sponsored by industry.
The curriculum of the B.S. degree with a major in Environmental Science is
designed to meet the professional goals of students whose environmental interests
r. The program offers the student greater course flexibility with respect

are broade ) )
to the sciences and other electives. Omitted from this curriculum are several funda-
ental engineering and design courses that serve to prepare students for profes-

sional engineering licensing. Included, however, are three engineering courses that
are judged to be necessary for the environmental science emphasis.

FACILITIES

Tue ENVIRONMENTAL ENGINEERING LABORATORY has capabilities for assessing the
quality parameters of water supplies and wastes, as well as the effectiveness of
various water and waste-treatment procedures. The laboratory is equipped with sev-
eral spectrophotometers, pH and other specific ion meters, incubating ovens, micro-
scopes, furnaces, centrifuges, and dissolved oxygen meters. Other major equipment
includes two spectrometers for low-level heavy metal analysis, two Hewlett-Pack-

alysis, a Mettler titrator for chemi-

ard gas chromatographs for low-level organic an
cal and acid/base surface analysis experiments, and a solvent delivery system for
precise low-flow metering. Also available are several temperature-control baths and

a tumbler for constant temperature studies.

BACHELOR OF SCIENCE IN ENVIRONMENTAL ENGINEERING
CuRRICULUM REQUIREMENTS
Term Credit Hours Courses
126 Minimum total required _
3 Humanities, Social Sciences, and SMU required courses
15 Mathematics and Statistics: MATH 1337, 1338, 2339, 2343;
STAT 4340
23 .

Biology: BIOL 1401
Chemistry: CHEM 1113, 1114, 1303, 1304, 3117, 3371
Gealogy: GEOL 1301 or 1315
Physics: PHYS 1105, 1303
2 Engineering Science and Design:

Computer Science '

ing: EE 1381

ME 1302, 2310, 2331, 2340, 2342
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32 Environmental Engineering and Design:
Environmemal: ENV 1301, 2304, 243 7
3451, 4354, 4380, 4381 » 3323 N
Environmental Technical Electives (selected wj, ad
v

nal Technical Electives

1, 3341
6 Additio lseraPproval)
BACHELOR OF SCIENCE

MAJOR IN ENVIRONMENTAL SCIENCE

WITH A
CURRICULUM REQUIREMENTS

Courses

Term Credit Hours .
Minimum total required

123

29 Humanities, Social Sciences, and SMU require B

15 Mathematics and Statistics: MATH 1337, B 2rses |
STAT 4340 » 2339, g

23 Sciences:

Biology: BIOL 1401
Chemistry: CHEM 1113, 1114, 1303, 1304, 3117
Geology: GEOL 1301 or 1315 2L 3
Physics: PHYS 1105, 1303

9 Engineering Science:
Computer Science and Engineering: CSE 134]
Mechanical Engineering: ME 2331, 2342

26 Environmental Engineering:
Environmental: ENV 1301, 2304, 2421, 33 |
3451, 4354 3,
9 Environmental Technical Electives (selected with adviser appr
. 0 .
12 Recommended Technical Electives (free electives) o
THE COURSES

ENV 1301. ENVIRONMENT AND TECHNOLOGY: ECOLOGY AND ETHics. Quantitative techn;

life-cycle analysis (LCA) of the environmental impact of materials extraction processflues y
and recycling are presented. Economic analysis of materials processing, pl’Odl,lCt develt;ng’ il
and markets are examined. Students visit off-site manufacturing facilities. Case smdpmem,
LCA of common products and processes are presented. ' 84 40

EN V 2304. Imooucnorv TO ENVIRONMENTAL ENGINEERING AND SCIENCE. Introduction to a sci-
entific and engqecﬁng basis for analyzing and understanding various environmental problems
tAlt!lough traditional materials in air and water pollution are examined, emphasis is given t(;

c%gﬁ:;esii?;;shizafdous waste, ngk assessmc?nt, groundwater contamination, globai climate |
oy gro,wth arezxzrr::i: ozdo.nc depletion, and acid deposition. Limits to population and technol
ol i tne in terms of resource gon§umption and population momentum. Where
v o e environmental legislation is described, engineering models generated,

ent technologies introduced. Prerequisites: MATH 1338, CHEM 1303.

EN

aquZtii4s2y]s't?,§: :E(fhcalf;:]imy. The phy'sical chemical properties that gover the behavior of

examined. Topics includ hes, oceans, rivers, estuaries, groundwaters, and wastewa!ersalfe ,

o it . hu e thermodynamics, kinetics, acids and bases, dissolved ga5¢s; mterac(i

on quantitative studp afses and solutes, coordination, redox, and sorption. Emphasis 18 ‘place‘

. Lmra——e y of model systems. Interactions between physical, chemical, and biolog"
natural waters are stressed. Lecture and three hours of laboratory: rerequ

sites: MATH 1338, CHEM 1303.

ENV 3323,

including W:me;fn';l:ﬁzomcgs ENGINEERING. The hydrologic cycle and atmo

by vegetation are immdrgy balance and radiation, precipitation, evaporation, a

are routing of runoff uced. Groundwater flow and the hydraulics of wells are
and flood waters. The student is exposed to probabilistic an

spheric pr0F°5§°:
d transpirat®
amined, &
alysts and
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inati f flood hazard. D ' .
alue theory for determmatlon of - Data analysis and the role of
extw"‘:;er :csource engineering are emphasized. Prerequisites: ENV 2304, ME 23420 e
in '

ENV 3325. GROUND WaTER HYDROLOGY. The hy.drologi'c C)tCle and the subjects of porosity and
rmeability are introduced. Flow theory and its apphcat:ops, storage properties, the Darcy
e tion, flow nets, mass _conservat:on, the aquifer flow equation, heterogeneity and anisotro
equa l’venical circulation, unsat.ura.ted flow, and recharge are examined. Well hydrauli Ys
:fer interaction, and dls‘trlbuted.- and lumped-parameter numerical models :rsé
considered, as are groundwater quality, muxing cell models, contaminant transport processes
dispersion, decay and adsorption, and pollution sources. Prerequisites: MATH 2343, ME 2342?

ENV 3327. PRINCIPLES OF SURFACE WATER HYDROLOGY AND WATER QUALITY i 10DELING, The
theory and applications of tlje physical processes of the hydrologic cycle are examined.
Different types of water bodies — streams, rivers, estuaries, bays, harbors, and lakes — are
eviewed. The principal qu_ahty problems associated with bacteria, pathogens, viruses, dis-
solved oxygen and eutrophication, toxic sgbstances, and temperature are examined in detail.
Theoretical model approaches are emphasized. Prerequisites: MATH 2343, CHEM 1304.

ENV 3331. INTRODUCTION TO AI_R POL.LUTION..The criteria for anticipating environmental
problems withindoor air, plume dispersion, Stationary combustion sources, acid rain, NO_and
g0 emissions, and their centrol are examined using quantitative risk assessment models.
Smxog formation models are mFroduced. The nature of CO, HC, NO, and particulate emissions
from internal combustion engines, as well as their control systems, are examined. An assess-
ment of global warming problems is introduced, and strategies for control are reviewed.
stratospheric ozone and related atmospheric toxic substances are studied. Prerequisite: MATH
2343: Corequisite: CHEM 3371,

ENV 3341. INTRODUCTION TO SOLID AND HAZARDOUS W ASTE MANAGEMENT. Solid and hazardous
waste are defined. Technology, health, and policy issues associated with solid waste and
hazardous materials are examined. Methods of managing solid and hazardous waste are
introduced and regulations presented where appropriate. The characteristics of hazardous and
solid waste materials, health frameworks, and the distribution of contaminants in the environ-
ment are reviewed. Prerequisites: ENV 2304 and 2421.

ENV 3353. INTRODUCTION TO ENVIRONMENTAL ToxicoLoGY. The physiological and biochemical
effects of physical, chemical, and biological processes are linked to factors present in the
environment. Natural phenomena are described in terms of the carbon, oxygen, sulfur, phos-
phorus, and heavy metal cycles. The processes by which anthropogenic chemicals enter the
environment and their complex effects on living organisms are examined in d<tail. Prerequi-
site: BIOL 1401; Corequisite: CHEM 3371.

ENV 3355. ENVIRONMENTAL IMPACT EVALUATION, PoLicy, AND REGULATION. Methods for evalu-
ating engineering projects on environmental quality are reviewed, as are environmental legis-
lation and environmental quality indices. The strengths and weaknesses of government
methodologies to protect the environment are reviewed. Pollution standards, marketable
rights, taxes, and citizen empowerment are considered. Economic analysis and other policy

_ perspectives are considered. Prerequisite: ENV 2304.

- ENV 3451. PrincIPLES OF INDUSTRIAL HYGIENE AND ENVIRONMENTAL CONTROL. The recognition,

* evaluation, and control of health hazards in the working environment are presented. Principles

- of industrial toxicology, occupational diseases, and occupational health standards are exam-

‘ined. The application of industrial hygiene principles and practice as well as the measurement
and control of atmospheric contaminants are presented. The design and evaluation of indus-

tl;‘llzg [vlentilation systems are introduced. Lecture and three hours of laboratory. Prerequisite:
1401.

ENV 4329, Desion oF WATER AND WaASTEWATER SYSTEMS. The theory and design of systems for

treating municipal wastewater are presented. Methods for characterizing wastewater proper-

)

2
‘?.

: ‘ties are introduced. Physical, chemical, and biological processes, including primary treatment

-and suspended growth and fixed-film methods for secondary treatment are examined in detail,
:ir!cludmg reactor design and process kinetics. State-of-the-art processes including sludge and
ISposal methods are included. Field trip to local wastewater treatment plant. Prerequisite:

BNV 4354,
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ENV 4333. AtMospHERIC CHEMISTRY. The Pﬁf‘CilP]eS that gover the chey
terrestrial atmosphere are described. C!ICIT:C?* feac“;:ns and bi0~geoch:al, i
control the abundance of trace species 1n the troposphere apg Stratogpy, ey ¢
Emphasis is placed on the potential damaging effects of hum acti]:,‘ere
balall)nce of the atmosphere. Stratospheric ozone depletion, regiona] 5 ity o

. . the
smog, and greenhouse gases are examined in detail. Prereqmsites; Ocq phe. Che

HEM 3] Motogy i
. . 371 e, .
ENV 4380. ENVIRONMENTAL ENGINEERING DE;IGN If. The mtliustnal CMVironme L BNy ;";cal
1.e., their responsibilities in oommercml an hpl‘O CSStIO{la coote‘xt, theg :;ofd“ign 3
examined. The nature of design p:joﬁll”i:l?r’ltteger:t(::rcllsd?sl?gtz :lthm Which t,he . Pracﬁc:'S\
- 1 ted. rOCCSS ] Z 1 ~
design tools available are presen . j , iterag, s
needgs analysis, specifications, alternative solutions, and trade Studies gpe . e Proge :d thy

; XaMipaq oy
uisite: Senior standing. Ned, p'

ENV 4381. ENVIRONMENTAL ENGINEERING DgsnoN II. Stodent d?Sign teams
completing a term-long environmental project for an l.ndustn.al. client

communication skills and team aspects such as leadershlp, Participation, ang Creqi. S Mt
solving are stressed. Periodic design reports and BC\fuews are prepare and prelsvepmb‘ er:
completed project is assessed by both the client and faculty, Prerequisite. ENy 4("3';;0

ENGINEERING PRINCIPLES Anp P

ENV 4354 (ME 4354). ENVIRONM.ENTAL‘ : ROCEssgs |

to biological, chemical, and physical principles and treatment strate.gles for rem“"Oducﬁon
tatisticg and

re [‘es .
. PerS()nal paonr;slble I‘or

lutants from water, gas, and solid waste streams. Environmentg] S

ments. Prerequisites: Fluid Mechanics, General Chemistry, and Differep Mpact

tial By
SSH 5311. ENVIRONMENTAL AND HAZARDOUS W{\S'TE LAW..RCRA, CERCL and o
regulations and the regulatory framework; definitions; policy guidance v

’ : [ k.
. . g i lo . . z . regUIatlons- rOIe(s'
the states, municipalities, and the EPA; compliance ISsues; case studieg, of

SSH 5312. Risk AsSESSMENT AND HEALTH EFFECTS. Introduction
environmental and health effects of hazardous materials; toxicolog
ment factors, including microbiological and socio-legal aspects;
nication; emergency response; computer databases and access t

SSH 5313. ENVIRONMENTAL CHEMISTRY AND BioLoGy. Ch
controlling fate and transport of hazardous materials wit
chemical thermodynamics; acid-base equilibria; precip
reduction processes; environmental transformations of
onomy; microbial growth and kinetics; energy transfer;

SSH 5314. Sources AND NATURE OF HAzArDOUS Was
waste; assessment of hazardous sites: underground stor
closure, soils management, financial assurance: inj
operation, plugging, pressure impacts, migration

of contaminants, and monitoring, |
SSH 5315. INTEGRATED WASTE MANAGEMENT. Integrated strategies for waste control withfocss
on municipal solid waste; municipal inciner

ation; integrated waste reduction - source reduc
tion, recycling, disposal, waste minimization, materials recovery, energy considerations,

municipal solid waste landfil] criteria; hazardous waste landfills; public and private landfils
McLommas landfill,

ides stu-
SSH 5333. LaBorATORY METHODS IN ENVIRONMENTAL ENGINEERING. The course p rovingis in
den§s with hands-on State-of-the-art experience with important experimental [getermiﬂa'
environmental systems, evaluating the reliability and significance of parameter de%"

: . i airan
tions. Covers Instrumental and statistical methods used for characterization of waicf,
soil quality, Introduction to tr ili

provides two hours of lectu
3313 (Environmental Chem

to toxicology as it
relat
Y methodology: risk mg -

ns.k assessment anq commu.
0 risk analys;s inventorim

emical and biochemicy Procesges.
h emphasis on chemicy] equilbry
1tation and dissolution; oxidationf
Oorganic materials; introductory ty,
microbial ecosystems,

TES. Designated criteria of hazardous l
|

age tanks construction, installationang
ection wells, technology and construction

uisite:
re and three hours of laboratory component. Prereq
IStry) or two terms of undergraduate chemistry.



Special Studies 379

CENTER FOR SPECIAL STUDIES

ial Studies designati.on. is used to accommodate ac :
courses that do not naturally fit within the departments of the Sch:gférfl ]lgn%ri(r)lirez?]s ﬁg
Applicd Science Included 3 nder this designation are courses designed to enable stu%ient
who are 1ot concentrating i EAGITICEIMIE S applied science to learn about the charact S
apabilities, and imitafions of modemtechnology. Understanding of them hc' s

planning careers in business or the professions, or in the public sector

THE COURSES

55 1099, 2099, 3099, 409?, 5099. ENGINEERING .INTERNSHIP. Each of these courses represents a
e of industrial yvork activity In connection with the Engineering Cooperative Program. The
courses are taken in numerical sequence and carry no credit. Students register for these coﬁrses
in the same manner as o.ther SMU courses except that no tuition is charged. Each course grade
is determined by a written report by the student and from the scoring of the employer’s

evaluation form.

§ST 3300. TECHNOLOGY AND I.)UBI._.IC PoLicy. In this course, the effects of technology and public
olicy are studied .by examining issues that involve business, engineering, social sciences, and

imemational relations. Selected techn_ologwal areas such as communications, energy, comput-

ers, and transportation are explored in detail to identify the problems that government and

other institutions attempt to solve.

students

ArMY ROTC

C (Reserve Officers Training Corps) is an on-campus program that
students the opportunity to graduate as officers and serve in the U.S.
: National Guard, or the U.S. Army Reserve. Scholarships are of-
. fered and are awarded on a competitive basis to the most outstanding students who
apply. Each scholarship pays for college tuition and required educational fees and
~ provides a specified amount for textbooks, supplies, and equipment. Each scholar-
' ship also includes a subsistence allowance of up to $1,000 for every year the schol-
"~ arship is in effect.
~ Students can participate in the Army ROTC on-campus program by registering at
i} the same time and manner as they register for other SMU courses. The Army ROTC
I courses are listed under Special Studies.

i Army ROTC courses are not offered on the SMU campus. Students can partici-
' pateinthe Army ROTC programatthe University of Texas at Arlington by enrolling
© 'as they enroll for other SMU courses. Students who participate in the UTA Army
f ROTC program are responsible for their own travel and other physical arrange-
. ments. The courses are listed under Special Studies in the Schedule of Classes.

ArMY ROTC SPECIAL SERIES StupiES COURSES (ROTC)

Credit for any of these Military Science courses may not be used to satisfy any
o) School of Engineering and Applied Science Degree Program requirements.

1180, 1181. Arvy ROTC LEADERSHIP LABORATORY. A practical laboratory of applied leadership and

5. skills. Student-planned, -organized, and _conducted training, oriented toward leadership develop-
7, ent. Laboratory topics include marksmanship, small unit tactics, and multitiered programs focused
g on individual skill levels. All uniforms and equipment is provided without cost to the student. 1180/
1181 must be taken by all scholarship and contracted cadets. This course is required for any
student concurrently enrolled in other military science courses at the 1000 level or higher.

,1 1‘?3- ARMY ROTC INTRODUCTION TO LEADERSHIP . Provides introduction to basic military skills
»;_to mplude principles of emergency first aid and evacuation of casualties, map and compass
_ﬁreadmg, terrain association, and cross-country navigation. Principles of physical fitness training.

:~
i Army ROT
© offers college
" Army, the Army
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ary inspections. Concurrent enrollment in SSR | 180 i .
a

Introduction to milit

1144. ARmYy ROTC INTRODUCT!
proper use of study habits and time
organization, customs, and tradition
2180,2181. Army ROTC LEADERSHIP LABORATORY. 1: praf:t{cal labpratory of app
skills. Student-planned, -organized, and -condt;]qte trz:lrlnng: oriented tow gy ey,
opment. Laboratory topics include marksmanship, Sm unit tactics, anq Multii

& . ; |
focused on individual skill levels. All uniforms and equipment is provide d it fed pro. -

by all scholarship and contracted cadets. This conee. Ot to b

2181 must be taken e :
student. 2180/ [led in other military science courses a the 20()(());]rs°'s’eqm
ovel ofhigh'::
Y leag

for any student concurrently enro .
2232. ARMY ROTC BASIC LEADERSHIP. Introduction to the PfiT\Ci.ples of militg,
include corps or non-commissioned officers, 'ﬂlle d:ClSIOn.-m.akmg Process, gy m.l,ership, to
respondence. Attention is also given to the slgl sO estab11§h1ng a physical i ay
and land navigation. Concurrent enrollment in SSR 2180 is mandatory, & Progry,
2249. ARmy ROTC EVOLUTION OF CONTEMPORARY MILITARY STRATEGY. A review _—
military conflicts. Selected battles from World Wgr.ll, Korea,.Vletnam, and the Yoem
War are examined for impact upon current US mllltary doctrine, strategy, ang = M Kippy
tems. A scenario of imagined future conflict is also studied. All military science stugl‘).ons 55
enroll in SSR 2181 concurrently with this course unless exception is given by the i;:ttrsuzuﬂ
0r

3180, 3181. ARMY ROTC LEADERSHIP LABORATORY. A practical laboratory of applied leager.
and skills. Student-planned, -organized, and -conducted training, oriented towarq lead:mh{
development. Laboratory topics include marksmanship: unit tactics, and multitiereq = tshi
focused on individual skill levels. All uniforms and equipment are provided without costgt:;ms
student. Required course for all scholarship and contracted cadets and for any student COnc:lhe
rently enrolled in other Army ROTC courses at the 3000 level or higher. =

. 3241. ARMY ROTC INTERMEDIATE LeapersHip 1. Development of students’ ability to evalyge
situations; plan and organize training and military tactics; review case studies in leadership
' management; and develop teaching and briefing skills. Concurrent enrollment in SSR 3180is
mandatory. Prerequisite: Permission of instructor.

3342. ARMY ROTC INTERMEDIATE LEADERSHIP I1. Practical application of squad and platoon
leadership in tactical situations — operation of small unit communications systems. Develop-
ment of the leaders’ ability to express themselves, analyze military problems, and prepare and
deliver logical solutions. Demanding physical fitness training and performance-oriented in-
struction in preparation for Summer Field Training. Concurrent enrollment in SSR 3181s

mandatory. Prerequisite: Permission of instructor.

3443. ArMy ROTC SumMmer FIELD TRAINING. A six-week off-campus field training cours
stressing the practical application of leadership management with emphasis on tactical and
technical military field skills. Prerequisites: Completion of junior-level M

permission of instructor.
of applied leade”

4180, 4181. ARMY ROTC LeADERSHIP LABORATORY. A practical laboratory i
ship and skills. Student-planned, -organized, and -conducted training, oriented towais l;g :ed
ship development. Laboratory topics include marksmanship, small unit tactics, anq multl}t';(’m
programs focused on individual skill levels. All uniforms and equipment 1S provided w‘ui
cost to the student. The course must be taken by all scholarship and contracteé cadets. R(;gghct
for any student concurrently enrolled in other Army ROTC courses at the 4000 evel of ‘

4341. ARMY ROTC ADpvANCED Leapership I. Command and Staff functions i Logist
Plan and conduct meetings, briefings, and conferences. Introduction t0 the Army and
System and the Personnel Management System. Preparation of after-action repo dsior)'- Ly
conduct physical training programs. Concurrent enrollment in SSR 180 is man®
requisite: Permission of instructor. e
orking ke

4342. Army ROTC ApVANCED LEADERsHIP II. Provides students with @ basic W' e
fedgc of the Military Justice System with emphasis on company-leve] actions an US.
including ng of Land Warfare. Exposes students to standards of ethic$ for t quucnesg 0
of.ﬁ'cer. Prov_ldes an understanding of professional roles responsibilitics, aqd. m-‘Pc :cgion
military service. Concurrent enrollment in SSR 4281 is r;landatory. Prerequ‘s"e’
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