566 Evaluating Secondary School Programs. (3) N
Development of evaluative cntena for secondary schoof
programs. Prerequisite. SED 433.

577 Issues and Trends in Secondary Education. (3) F
88

Analyses of ay and professiona reports, prob ems and
ssues in American secondary educat on. Prerequ s te
SED 433.

588 Human Relalions in the Secondary Schoels. (3) 5,
88

Prob ems i human relat ons mherent n the interact on
of pup Is teachers adm n sirators non professional
staff and {aymen, Prerequ s te SED 433

711 Secondary Curriculum Development, (3) S, 55
Theortes and processes of develop ng curricu um eva
uation of research Prerequ sites' SED 433 522 or
equivalent.

722 Improvement of Instruction in the Secondary
School. (3) F SS

Evaluat on of the research, 1ssues and theor es re ated
to the mprovement of nstruct on. Prerequisites: SED
433, 533.

Special Courses: SED 294, 298 484 482 493 494
497, 498, 499, 580 583 584, 590 591 592 593 594,
598 599, 680 683, 6584, 690, 691 692 683 780 783
784, 790, 791, 792, 799. {See pages 33 34)

HUMANITIES EDUCATION

HUE courses may be elected to meet General
Studies requirements in Humanities and Fine
Arts.

HUE 101, 102 Ideas and Values in the Humamties. (4,
NF. 8

nterre ation of art, arch tecture, iterature, music ph
losophy, rel gions, theatre and other performing arts n
the modern world, Two lectures, two d scuss on mest-
ngs per week,

118 Encountering the Arts. (311 F. S

Introductory course emphasiz ng personal contacts with
the fine and performing arts Attendance of a w de
range of events, with ana ys s and eva uat on

130 Introduction to Popular Culture, (3)F, S

Reflect ns of American values n 20th century popu ar
arts Music, pr nt, art te evis on, rad 0, movies, the es-
thetics of popu ar culture

318 Artislic Styles and Forms. (3) S

Forma and sty istic aspects of the  ne and perform ng
arts Deve opment and progression of style and form n
the var ous arts

401 Humanities in World Cultures. (3-6) F S, S8

A humanit es study program of fore gn travel Fne and
perform ng arts of the various world cu tures, May be
repeated for credit. Prerequisiter approval of nstructor
480 Methods of Teaching the Humanities, (3) N
Methods of mstruction, organizat on, discussion and
presentation of the courses n the interdisc p inary hu-
manities. Prerequis tes: HUE 101, 102 or approva of in
structor

530 Popular Culture in America. (3} F

The uses of e sure t me from a h storica perspective
Areas of concern nc ude te ev s on and radio fIm and
stage, music, art and paperbacks

;BS Philosophical Foundationa of the Humanities. (3)

Issues ninte lectua tradit ons of the Western wor d
that are bas ¢ to the interdiscipl nary humanit es. Pre
requis te Humanit es education graduate status or ap
proval of nstructor
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Special Courses: HUE 294, 497, 499, 500, 584, 580,
591, 592, 594, 598 599, 600, 680 684, 690, 691, 692,
{See pages 33 34)

SAFETY EDUCATION

SAE 466 Safety Education, (3)F S 8§
Safety educat on n home, s¢hoo! and p ace of emp oy-
ment

477 Driver and Traffic Safety Education, I. (3) F, 88
Preparation tor teach ng the ¢ assroom phase of dr ver
education n the secondary schoo Prerequ s tes vald
operator § icense and SAE 4686 COE ony

478 Driver and Trafhic Safely Education, Il. (3) S 88
Preparat on for teach ng behind the wheel phase of

dr ver educat cn. S mulatron inc uded Prerequis te val
1d operator sicense and SAE 477 COEony

Special Courses: SAE 492 493 494, 497, 498, 499,
580 583 584, 590 591, 592 593 594 598 599, (See
pages 33-34)

EDUCATIONAL FOUNDATIONS

EDF 111 Exploration of Education. (3)F, 5

Educat on as an nstrument n the deve opment of the
ind widuat and society  ts sign { cance as an Amer can
nst tut on.

300 Self-Assessment tor Teaching. (3)

nstructional and field experrences to introduce stu
dents to the profess on of teach ng and the process of
educatipn Observat on part c pation in e ementary and
secondary schoo s requrred Lab fee required

333 BasIc lssues in Educatien, (3) F, S

Important contemporary soc © philosoptica  ssues edu
cators face, ana ys s and problem so ving,

422 Group Dynamics and Education. (3 F, $ Mou ton
Theory and use of group processes to facil tate human
interaction and earning,

445 Education for Survival. {3} A Mou ton

Causes exteni and seriousness of environmenta deg-
radation Poluton, resource dep etion, energy over
population conservat on

500 Educational Research. (3) F S, 88

ntroductory course n the ana ys s, product on, and use
of educationa research nthefed

Special Courses: EDF 294 298 484, 492, 493, 494
497, 498, 499, 580 583, 584 590 591 592, 593, 594,
598, 599, 600, 680, 683, 684 690, 691 692 693, 780,
783 724, 790, 791, 792, 799. See pages 33-34 )

MULTICULTURAL EDUCATION

See offer ngs under MCE 1sting on page 199 (MCE
EED) and Educat ona Foundat ons (SED)

SOCIAL AND PHILOSOPHICAL FOUNDATIONS
SPF 411 History of American Education. 3} F, Be ok
Soc al cond tions, 1deas and nst tut ons which formed
Amer can educat on

422 Educational Sociclogy, (3 5 Metha

Schools as agents of soc a zat on and as socia Sys-
tems

511 School and Society. (3) F S SS

nterrelationsh p of schoo and soc ety and the ro e of
education i 30¢ at change

515 Education of Women, (3 F, S

Analysis of roles and status of women educationat
practices and alternat ves

520 Cultural Pluralism and Education. (3) N

Phi osophic analysis of the concept of cultura p uraism
and ts sOC a 1mp ications far Amer can education
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533 Comparative Education in the Western World. (3}
F

Educational practices and trad:strons in the leading na-
tions of Europe and the Sowiet Unicn.

534 Education and Change: Developing Nahons. (3) S
Education as economic and socio-political change
agent in Africa, Asia, the M ddie East and Latin Amen
ca.

543 Bilingual Education Models. (3) F

B lingual educat on programs in other countries, analy-
sis of poitica social, economic, and educational m-

pk cations; practice n p anning bilingual education curri-
cula.

544 Phlosophical Foundations of Education. (3) F, S,
$8

Theor es of education in ancient, medieva , and modern
classica and contemporary ph losophies.

566 History of Education. (3) F, §, S5
Development of educational institut ons and 1deas n the
Western World, from anc ent times to the 20th century.

711 Social and Historical Foundations of Education.
(35,85

Prob ems of Amernican education and the r soc o
historica context.

Special Courses: SPF 298 492, 493 494 497, 498,
499, 580, 583, 584, 590, 591, 592, 593, 594, 598, 599
680, 683, 684, 690 691, 692, 693, 780, 783, 784, 790,
791, 792, 799,

Special Education

PROFESSORS:
ABRAHAM, FAAS, MOORE, PREHM, PRIETO,
RUTHERFORD, ZUCKER

ASSOCIATE PROFESSORS:
HOWELL (ED 305), D'ALONZO, HARTWELL,
McCOY, NELSON, ROBERTS, WISEMAN

ASSISTANT PROFESSORS:
COHN, RUEDA

SPECIAL EDUCATION
SPE 311 Onentation to Education of Exceptional
Children. (3} F, S, SS
nc udes gifted, mentally retarded, v ston, hearing,
speech emotional disturbance, disadvantaged, specific
learn ng disab Iities and others
312 Montal Retardation. (3) F 5, 58
Characteristics and assessment specific to mental re-
tardat on. Terminology, educat onal programmng and
therapeut ¢ procedures are emphasized

314 Introduction of Bilingual/MuHicultural Special
Education. {(3) F, 88

Theoret cal background and pract cal application of
general issues regarding the education of bil ngual
/mudtricultura hand capped chi dren. Pract cum n-
cluded.

336 Behavioral and Emotional Problems in Children.
(3) 8, 85

Charactenistics and assessment specific to emotional y
and behaviorally disturbed children. Terminotogy and
educat onal programming emphasized,

361 Introduction to Learning Disatilities. (3} F, 5§
Characteristics and assessment spegific to learning
disabiliies, Terminology and educationa! programming
emphasized,

411 Parent, School, Community Relations and the
Exceptienal Child. (1-6) F, 5, 88

Educational situations fac ng the special education
teacher presented through instructionai modules. Sty-
dents must complete a mimnimum of six one-hour mo-
dules during the program.

412 Evaluating Exceptional Children. (3) F, 5, 58
Normative and critenon referenced diagnostic tech-
niques mcluding formative evaluation. Emphasis upon
appl cation Practicum inc uded

413 Prescriptive Programming in Language, Reading
and Arithmetic for Exceptional Children. (3) F, S, 5§
Methods, techniques and materials for use i pre-
scriptive teaching. Pract cum included. Prerequisite:
SPE 412.

414 Techniques and Stralegies in Behavior
Management. (3) F, S, SS

Practical techniques of behavior management, Over-
v ew of humnanistic, psychoeducational, cognitive and
ecofogical approaches, Practicum included.,

415 Social Behavior Problems of Exceptional
Children. (3) F, S, SS

Analys s and intervention nto social behavior problems
of exceptional populat ons. Practicum inc uded. Prereq-
usite: SPE 414,

455 Early Childhood and the Handicapped. (3) S
Early childhood education as it apples to the handi-
capped chnd Methods, maternials and techniques.

465 Student Teaching in Special Education. (3 15)F, $
Prerequisites: (1) Approval of Special Education Depart-
ment, {2) completion of SPE 311, 411, 412, 413, 414,
415 and basic introductory course in at least one area
ot specialization; and (3) completon of EDF 300 (or
equivalent), EDP 310, EDT 405, RDG 314, RDG 315,
EED 380. Y grade only,

511 The Excephional Child. (3) F, S, SS

Educat onal needs of hand capped and gifted children.
(Not avalable to students who have completed SPE
311.)

512 The Mentally Retarded Child, (3) F, §S

Eticlogy, diagnosis and management of mentally re-
tarded children, Current trends n prevention, pro-
gramming, and teacher praparat on (Not available to
students who have completed SPE 312.)

514 Methods of Perceptual-Motor Traming. {3} N
Development of the sensory-motor sk lls of handi-
capped ch Idren. Prerequ sites. SPE 511 or equivalent,
and basic course in one excephonality.

§15 Methods for the Remediation of Learning
Problems of Exceptional Children, (3) S, SS

Methods and mater als for remediating the basic
academic prob ems of g fted and miidly handicapped
children Prerequistes: SPE 511, or equiva ent, a basic
course In one except'ona ity, or approva of instructor.

531 Behavior Management Approaches with
Exceptional Children. (3) 8, 58

Behavior management appreoaches with maladaplive
behavior of exceptional chi dren Prerequisite: SPE 511
or equivatent.

536 Behavioral and Emotional Problems of Children.
(3)F, 85

Explores matadaptive behavior of ndividuals, Variables
contributing to behawvior patterns of behawvior disor-
dered ¢h Idren.



538 Methods of Teaching the Behaviorally Disordered.
(3) S, 88

Development of methods for managing the acadermic
and social behavior ot behaviorally disordered children
and youth in educational settings. Prerequisites: SPE
336 or 536.

551 Teaching the Young SMH. (3) 5

Functional characteristics, methods, and curriculurn for
teaching preschaol and elementary level severely
/multiply handicapped children. Prerequisites: SPE 311
or 511 and 312 or 512,

552 Methods Teaching Adolescent and Adult SMH
Individuals. (3) F

Functional characteristics, methods, materials, and cur-
riculum for educational program management of
severely/mulliply handicapped adolescent and adult in-
dividuals. Prerequisites: SPE 311 or 511 and 312 or
512,

561 Characteristics and Diagnosis of Learning
Disabilities. (3) F, 55

Background and models comprising the topic of
learning disabilities, identification and characteristics.

562 Methods of Remediating Learning Disabilities. (3)

8,55

VYarious methods and intervention strategies for remed-
ating learning disabilities of children and youth. Prereg-
uisites: SPE 361 or 561,

563 Methods Teaching the Mildly Handicapped
Adolescent. (3) A

Identification, remediation, and alternative curriculums
for exceptional siudents at the secondary school level.
Social and academic variables.

574 Educational Evaluation of Exceplional Children.
(3) F, 35

Design and statistical considerations of normative and
criterion-referenced tests. Collection, recording and
analysis of data from formative evaluation. Prerequi-
sites: SPE 311 or 511 and a methods course in the
teaching of reading and mathematics.

575 Current Issyes in the Education of Exceptional
Children. (3) F, 58

Mainstreaming, noncategorical, financing. legaf diag-
nostic, labeling, legislative and other critical and con-
troversial issues related to the education of exceptional
chikdren,

576 Precision Teaching. (3) S

Theory and techniques which apply to systems of form-
ative evaluation. Emphasis on precision teaching.

578 Methods of Teaching the Mentally Retarded. (3) S,
88

Specific methods, materials of instruction and curficu-
lum developrment in teaching educable and trainable
children. Prerequisite: SPE 312 or 512.

579 Vocational Programs for the Mentally Retarded.
(3 F

Curriculum planning and methods of teaching in sec-
ondary school and post-schoot programs. Work evatua-
tion, work-study, sheltered employment. Prerequisite:
8PE 312 or 512.

SB‘ZSCIassroom Research with Exceptional Children.
(3)

Intreduction to conducting ¢lassroom research. Specific
research techniques with primary emphasis on applied
behavior analysis techniques.

585 Creativity: Research and Development, {3) S
Nature of creativity explored in terms of philosophical
underpinnings, empirical evidence, human develop-
ment, self-actualization, and the ecology surrounding
the creative event.
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528 The Gifted Child. {3) F, 58

Gifted children's characteristics, identification, needs,
schooi and home environments, definitions, and mis-

understandings. Research on Terman, Witty, and oth-
ers.

589 Methods in Teaching the Gifled. (3) S, 8S
Methods in teaching elementary and secondary schocl
gifted children. Newer technigues, inctuding pro-
grammed and computer-assisied instruction, team
teaching. Prerequisite; SPE S88.

674 identification, Evaluation and Classification of
Exceptional Children. (3) F

Analysis of the research and theoretical literature
focused on the identification, evaluation, and classi-
fication of exceptional children.

875 Causation of Handicapping Conditions. (3} F ~
Analysis of the physiological and environmental factors
which lead to handicapping conditions. Emphasis given
to the deveioment of primary prevention.

681 Instructional Program Development in Special
Education, (3) §

Instructional program planning, implementation, and
evaluation for planning. presentation and evaluation of
both college/university and inservice teacher tramning.

774 Characteristics of Exceptionality. (3) F

Analysis of the literature describing learning, educa-
tional, personal-social and cognitive characteristics of
exceptional children,

775 Intervention Program in Special Education. (3) 5
Analysis of the research literature focused on interven-
tion programs for preschool, school aged, and adoles-
cent/adult exceptienal persons.

781 Research and Evaluation in Special Education. (3)
5

\ssues and problems in conducting research and/or
evaiuation programs involving exceptional children.

Special Courses: SPE 294, 298, 492, 493, 494, 497,
498, 499, 580, 583, 584, 590, 591, §92, 593, 594, 598,
599, 684, 690, 691, 692, 780, 790, 792, 799. {See pages
33-34)




College of Engineering
and Applied Sciences

C. R. Haden, Ph.D.

Dean

Purpose

The purpose of the College of Engineering and
Applied Sciences is to provide a university ed-
ucation of such fundamental background and
scope that 2 student may achieve competency
in engineering, agriculture, technology, com-
puter science, or construction. Every effort is
made to carry on a well-rounded, well-
integrated program which will not only give
the student proficiency for a professional
career but also will develop character, judg-
ment, ideals, breadth of view, and appropriate
cultural attitudes. Students are taught to rec-
ognize the fact that their professional efforts
will cause change and that they must accept
responsibility for the social consequences of
those efforts.

Organization

The material for the College of Engineering
and Applied Sciences is presented as follows:

Division of Agriculture
Agribusiness
Envitonmental Resources in Agriculiure

Department of Computer Science

Computer Science
Computer Systems Engineering

Division of Construction
General Building Construction
Heavy Construction
Specialty Construction

School of Engineering

Department of Chemical and Bio En-
gineering

Department of Civil Engineering
Department of Elecirical and Computer En-
gineering
Department of Industrial and Management
Systems Engineering
Industrial Engineering
Manufacturing Engineering
Department of Mechanical and Aerospace
Engineering
Aerospace Engineering
Energy Systems Engincering
Engineering Science
Materials Science
Mechanical Engineering
Engineering Special Studies
Bioengineering
Nuclear Sciences
System Engineering
Urban Systems Engineering
Engineering Interdisciplinary Studies
Business and Pre-Law
Geological Engineering
Premedical
Analysis and Systems
Engineering Core
Society, Values, and Technology

Division of Technology
Department of Aeronautical Technology
Aeronautical Engineering Technology
Aeronautical Industrial Technology

Department of Electronics and Computer
Technology

Electronic Engineering Technology
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Computer Engineering Technology
Microelectronic Engineering Technology

Pepartment of Industrial Technology
Graphic Communications Engineering
Technology

Graphic Communications Industrial
Technology

Industrial Supervision

Technical Teacher Education

Vocational Teacher Education
Department of Manufacturing Technology

Manufacturing Engineering Technology

Mechanical Engineering Technology

Welding Engineering Technology

Research

The college is committed to becoming one of
national prominence for enginecring research
at the graduate level. In addition, it 1s the poli
cy of the College to encourage exceptional up-
per division undergraduate students, as well as
graduate students, to participate with faculty
members 1n research activity. Many faculty
members are conducting research on govern-
ment or industry sponsored programs. Re
search activities include computer science and
applications, materials science, solar energy,
transportation systems, speech processing,
computer design, turbine design, structural
systems, waste recycling, solid-state electromc
devices, power systems, environmental,
biomedical, arid land agricuiture, and many
others. These activities are carried out under
the academic divisions or departments listed in
the following catalog material and also
through the interdisciplinary research centers
listed below:
Center for Advanced Research in Transpor-
tation
Center for Arid and Tropical New Crop
Applied Science and Technology (NEW-
CAST)
Center for Automated Engineering and Ro-
botics
Center for Energy Systems Research
Center for Research in Engineering and Ap
plied Sciences
Center for Solid State Electronics

Cenler for Professional Development

As the professional “half life” for engineers
and scientists decreases continually in most
technical fields, the need for continuing educa-
tion or “life long™ learning increases with each
passing day. In response to this need, the Col
lege's Center for Professional Development

provides continuing education services to the
local and national technical communities. The
Center offers a wide variety of technical con
ferences, institutes, seminars, and short
courses for professionals engaged in the rap-
idly changing areas of science and technolegy.

Cooperative Education

The co-op program is a study work plan of ed-
ucation which alternates periods of academic
study with periods of employment in business,
ndustry and government directly related to a
student’s major. Students who choose this pro-
gram usually complete 12 months of employ-
ment and graduate with both the academic
background and practical experience gained
from working with professionals in their
chosen field.

A student is eligible upon completion of 45
or more hours of classes in a selected en-
gineering or construction major. Certain posi
tions may require completion of specific
courses of study. Transfer students are re
quired to complete at least one semester at
ASU before beginning work. All student ap-
phcants must have a minimum grade point av
erage of 2.5 and the approval of their advisor.
Internships may also be available 1n other divi
sions of the College.

The academic credit earned varies with the
different programs of study. Interested stu
dents should contact the Coordinator of Coop-
erative Education.

Degrees

Baccalaureate Degrees. The completion of
a four-year program of study in agriculture,
computer science, construction, or technology
leads to the degree of Bachelor of Science
(B.S.). The completion of a four-year program
of study in engineering or engineering based
interdisciplinary programs leads to the degree
of Bachelor of Science in Engineering (B.S.E.)
or Bachelor of Science (B.S.). The B.S.E. pro
grams are offered through the engineering de-
partments and the Engineering Speciai Stud-
1es. Course requirements comprising these ma-
Jors are drawn primarily from the various en-
gineering disciplines. The B.S. programs are
offered through the Engineering Interdis
ciplinary Studies. Specialization course re
quirements comprising these majors are drawn
primarily from non-engineering disciplines.
Integrated B.S.E.-M.S.E. Program. (For
Schocl of Engineering students only.) To pro
vide greater program flexibility, qualified stu-
dents may undertake a program which pro
vides an integrated fourth- and fifth year se
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quence of study 1n one of several fields of
specialization 1n engmneering. This gives the
student an opportunity to meet the increasing
demands of the profession for graduates who
can begin their engineering carcers at an ad
vanced level.

Students admitted to this program are as
signed a faculty committee which will super-
vise a program of study in which there 's a
progression n the course work and in which
earlier work is g ven application in the later
engineering courses tor both the bachelor’s
and master’s degrees. Entry mto the in-
tegrated program will require an application
submitted to the Dean through the faculty ad
visor and the department chair Applications
will be reviewed by a School committee which
will recommend the appropriate action to the
Dean. The apphcation may be submitted in
the fifth semester

Graduate Degrees

Dehciencies for admission to the graduate de-
gree programs will be specified at the t'me of
admission. The Graduate Record Examination
(V.Q,A) 1s recommended but not required un
less specified by the respective academic unit.
TOEFL scores must be submetted by foreign
student applicants before admission is consid
ered. The minimum required score 's deter

m ned by each acadesuc un't.

Master of Science Degree (M.S.)
Agricufture. This program provides com-
petent students with opportunities to complete
advanced studies with emphasis on research 1n
Agribus’ness and Emvironmental Resources in
Agriculture. Areas of concentrat on in Agri
business are management, marketing, finance,
international agriculture, and food quality as-
surance. Areas of concentration in Environ
mental Resources 1n Agriculture are range re
source management, land reciamation, re
source conservation, and urban hort culture
Adnussion requires completion of 18 semester
hours in agriculture, environmental sciences or
closely re ated course work. Scores from the
GRE or MAT are required. A mimmum of 30
semester hours of approved graduate course
work is required, including a thesis or thesis
substitute. An oral examinition in defense of
thesis or thesis substitute is required.

Computer Science. This graduate program
provides an opportumty for qualified students
holding a baccalaureate degree in computer

science or related fields to complete advanced
studies with emphsis on research. Admission
requires an appropriate baccalaureate degree.
A minimum of 30 semester hours of approved

course work is required, including a thesis or
thesis substitute. An oral examnation in de
fense of the thesis or thesis substitute is re
quired.

Engineering. This program 1s a research ori-
ented graduate degree program, providing an
opportunity to highly competent students to
major in Chemical, Civil, Electrical, Industrial
or Mechanical Engineering, or Engineering
Science. Admission normally requires an ap
propriate undergraduate engineering degree
and satisfying all Graduate College admission
requirernents, as well as special depariment re-
quirements. A minimum of 30 semester hours
of approved graduate course work is required,
which must include a thesis, or thesis sub-
stitute, and an oral examination at completion
of the program. Students writing a thesis must
enroll in 6 semester hours of thesis, research,
or applied project.

Master of Science in Engineering Degree
(M.S.E.)

Engineering. This program ‘s & professionally
ortented graduate degree program and 1s in
tended as a preparation for a career in profes-
sional practice. Twa options are available: the
first i> a thesis or thesis substitute (engineering
report or research paper); the second is a no
thesis, no report degree program. Both options
require 4 minimum of 36 semester hours of
approved graduate level course work. Entry
into this program requires the satisfying of all
Graduate College admussion requirements,
special department requirements, and a bac-
calaureate degree with a major in engineering
or other closely related degree program.

Option I: Designed primarily for full time
students who plan to major in one of the en
gineering disciplines. The M.S.E. degree Op-
tion 1 is awnarded upon successful completion
of graduate course work, engineering projects
ind research endeavor resulting in a thesis or
thesis substitute (eng neering report or re-
search project). A final oral examination is re-
quired in defense of the thesis or thesis sub-
strtute.

Option 2. Designed primarily for students
who hold full-time jobs and must attend uni-
versity classes on a part time basis and who
plan to major in one of the engineering disci-
plines The M.S E. degree Option 2 is
awarded upon successful completion of gradu
ate course work. a final written comprehensive
cxamination of the graduate course work
taken for the degree and over the respective
undergraduate prerequisites is required. Stu-
dents selecting this option must check with the
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respective department regarding eligibility for
financial aid offered by the School of En-
gineering.

Master of Technology Degree (M.Tech.)
Technology. This degree program is designed
for flexibility which permits the student to
select a combination of courses in technology
and supporting areas to meet individual career
goals. Selected arcas of concentration are de-
signed to provide graduates with technical and
professional skills for use in preparation for
and advancement in leadership positions found
in industry and education. The areas of con-
centration include: Aeronautical Technology,
Electronic Engineering Technology, Graphic
Communications Technology, Industrial Su
pervision, Industrial Education, Vocational
Education, and Manufacturing Technology.
Admission requires an appropriate bac
calaureate degree with a minimum of 30 se-
mester hours in technology or equivalent.
Scores from the GRE are required. A mini-
mum of 32 semester hours of approved course
work is required, including a practicum or ap-
plied project. An oral exanmnation in defense
of the practicum or applied project is required.
Doctor of Philosophy Degree

Engineering. The degree Doctor of Philoso-
phy is awarded in engineering upon the satis-
factory completion of an approved program of
graduate study, research and dissertation. For
specific reference to this degree, see the Grad
uate College section of this catalog or the
Graduate Catalog.

Degrees in Education

Technology. The Division of Technology
offers in conjunction with the faculty in the
Department of Secondary Education, College
of Education, the following degrees in educa-
tion: Bachelor of Arts in Education, which is
open to students preparing to teach Industrial
Arts in elementary and secondary schools;
Master of Education, Doctor of Education,
and Doctor of Philosophy with a concentration
in Industrial Education.

Student Services

The Dean's Office in the College of En
gineering and Applied Sciences maintains a
special section staffed to assist siudents in the
following maters:

Advisement and Counseling. For assistance and
counseling in planning a program of study,
each student in this college will be assigned a
faculty advisor who is familiar with the chosen
field of specialization and who must be con-
sulted before registering each semester. In ad

dition, a Student Advisement Coordinator is
available to all students for counseling and as-
sistance. The office of the Student Advisement
Coordinator also administers, for the College
Standards Committee, the probation, dis-
qualification, and readmission processes for
those students who are academically deficient.

International Students, The Student Services
office will assist international students 1n this
college encountering special problems related
to their college studies and student status.

Minority Students. A Minority Programs Co
ordinator is available to assist those students
encountering difficulty in academic or other
areas, and also to assist qualified minority stu-
dents in filing for financial assistance, in-
cluding special minority scholarships.
Scholarships. Academic schotarships for con-
tinuing students in this college may be applied
for through the Student Advisement Coordi-
nator, Other scholarships may be available
through the Student Financial Assistance
Office.

General Information

Definition of Terms. The terms used in this
College to describe offerings are defined below
for purposes of clarity.

Program of Study A broad term de-
scribing the complete array of courses in
cluded in the study leading to a degree. Ex-
ample; engineering, technology, construction,
agriculture, computer science,

Major A specialized group of courses con-
tained within the program of study. Example:
program of study—engineering: major—civil
engineering. Example: program of study
agriculture; major  agribusiness.

Area of Emphasis (technical electives),
Pattern or Concenfration is a selection of
courses within a major or among one or more
majors. The number of techmcal electives
varies from curriculum to curriculum, In a
number of the majors the technical electives
must be chosen from pre-selected groups. For
this reason the choice of specific technical
electives for an area of emphasis should be
done with the advice and counse] of an ad-
visor. Example: major mechanical en
gineering; area of emphasis  thermosciences.
Admission. Students who wish to be ad
mitted to full freshman standing in the Col-
lege of Engineeting and Applied Sciences
should present certain secondary units which
are specified in the requirements of the De
partment, Divisions and the Schoo] of En-
gineering. Students who have omissions or
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deficiencies in secondary school subject matter
preparation may be required to complete addi-
tional university credit course work which may
not be applied toward their degree.

Entrance requirements of this college may
differ from those of other academic units on
campus. Depending on the curriculum
selected, students must meet the following re-
quirements:

Minimum Scores
HS. Rank ACT SAT TOEFL*

Agriculture ok ** o k500
Computer Science

(all degrees)  Upper 20% 24 1100 550
Construction o 23 1050 350
Engineering Upper 25% 23 1050 3550
Technology s+ #x x50

*For international students.
**Samie as university requirements. see page 9.

Students admitted to the University by the
GED (General Education Development) are
required to take either the ACT or the SAT in
order 1o meet the above requirements.

Students not admissible to programs in this
college who enroll in another college at ASU
may not register for any 300 or 400 level
courses in this college, unless such courses are
required in their degree programs.
Readmission. If a student applying for read-
mission has a cumulative GPA less than the
transfer admission requirements (listed
below), the decision on readmission will be
made by the Standards Committee of the Col-
lege based in part on the recommendation of
the department or division in which the stu-
dent wishes to enroll.

Transfer Into and Within College. Effective
with this catalog, students transferring into or
between departments or divisions within the
College must meet the catalog requirements of
the new department or division in effect at the
time of transfer.

Transfer Students. Students who contem-
plate transferring into this College from other
institutions, whether they be community col-
leges or four-year institutions, should study
carefully the pertinent sections under this Col-
lege pertaining to their particular program
and, if possible, consult an advisor in this Col-
lege prior to enrolling in that other institution.
This will assure a smooth transition at the
time of transfer. The Department, Divisions,
and School may impose additional admission
and graduation requirements to those mini-
mums specified by the College.

No grades lower than C will be accepted as
transfer credit to meet the graduation require-
ments of this college.

The requirements for admission of transfer
students are as follows:

Transfer GPA

Agriculture 2.00
Computer Sciences (all degrees) 2.15
Construction 225
Engineering 2.50
Technology 225

Credit is granted for transferred courses
which are adjudged to be equivalent to corre-
sponding courses in the selected program of
study, subject to grade and senior residence
requirements. Credits transferred from a com-
munity college will be applied only as lower
division credits. Prospective Arizona commu-
nity college transfer students should consult
their advisor and refer to the annual Arizona
Higher Education Course Equivalence Guide
for a listing of the acceptable courses trans-
ferable to the various College degree pro-
grams.

It should be noted that some courses taken
in other colleges of this University or other
universities may be acceptable for general uni-
versity credit but may not be acceptable to-
ward the degree requirements of this College.
Determination of those particular courses ac-
ceptable to a specific degree program will be
made within the appropriate department, divi-
sion or school with the approval of the Dean.
Retention. A student is expected to make sat-
isfactory progress toward completion of degree
requirements in order to continue enrollment
in the College of Engineering and Applied Sci-
ences. Any one of the foilowing conditions will
be considered unsatisfactory progress and will
result in the student being placed on provi-
sional (probationary) status:

1. A deficiency of 15 grade points.
2. A semester or summer session with grade

point average less than 1.50.

3. Twao successive semesters with grade point

averages betow 2.00.

4. Grades of E, W, or | in half the credit
hours appearing on the afficial enrollment
record for any semester. :

Disqualification. After one semester on pro-
visional status a student who fails to meet the
retention standards will be disqualified. Stu-
dents disqualified by this college who are ac-
cepted by another college at ASU may not
register for courses in this college which apply
to the former major. Further, students at the
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university who have been disqualified academi
cally are not eligible to enroll in Summer Ses-
sions until the disqualification period has ex-
pired and they have been reinstated.
Reinstatement. The College of Engincering
and Applied Sciences will not accept an appli-
cation for reinstatement until the disqualified
student has remained out of this college for at
least one regular semester. Merely having re-
mained in a disqualified status for the above
period of time does not, 1n itself, constitute a
basis for reinstatement. Proof of ability to do
satisfactory college work 1n the chosen disci-
pline will be required.

English Proficiency Requirement. English
proficiency is required. As a minimum each
student must complete ENG 101 and ENG
102, or ENG 105, but any student whose writ
ten or spoken English in any course is unsatis-
factory may be required to take additional
course work by the appropriate division di-
rector or department chair. See statement on
English Proficiency, page 28.

Pass-Fail Grades. Students enrolled in the
College of Engineering and Applied Sciences
will not receive degree credit for pass fail
courses taken at this institution. In addition,
no courses in this college are offered for pass-
fail credit. Students requesting credit for pass-
fail courses taken at another institution must
file a Petition for Variance form. Each request
will be judged on its particular merits.

Entry into Upper Division Courses. Prior
to enrolling in courses at the 300-level and
above, all students in good academic standing
must secure the approval of their advisor. Stu-
dents who are not in good academic standing
must secure the approval of their advisor and
division director or department chair. Students
whose grades in 300-level courses are unsatis
factory may be required to retake one or more
courses for which credit has previously been
granted.

The Department, Divisions and School have
certain additional requirements that must be
met in addition to the above College require-
ments.

Academic Honors. Students who maintain a
3.5 or above cumulative index are awarded, at
the College Honors Convocation, a Certificate
of Scholastic Excellence, and/or are listed in
the Honors Convocation program. Students
completing baccalaureate degree requirements
will receive the appropriate Honors designa
tions on their diplomas consistent with the re
quirements specified by the University.

Students in the College of Engineering and
Applied Sciences are encouraged to seek in-
formation concerning entry into those honor
societies for which they may qualify Member
ship in such organizations enhances the stu
dent’s professional stature. The following
honor societies are active within the College:
(1) Alpha Pi Mu Industrial Engineering
Honor Society, (2) Alpha Zeta Agriculture
Honor Society, (3) Eta Kappa Nu  Electrical
Engineering Honor Society; (4) Pi Tau
Sigma Mechanical Engineering Honor So-
ciety, (5) Sigma Lambda Chi  Construction
Honor Society, {6) Tau Alpha Pi  National
Honor Saciety, Engineering Technologies, and
(7) Tau Beta Pi  National Engineering
Honor Society. Information on any of these
organizations may be obtained from the re
spective Department, Division or School
offices, or the Office of the Student Advise
ment Coordinator,

ROTC Students. Students pursuing a com-
mission through either the Air Force or Army
ROTC programs will be required to take from
12 to 20 hours in the Department of Aero
space Studies or Department of Military Sci-
ence. To preclude excessive overloads, these
students should plan on at least one additional
semester to complete degree requirements,
ROTC students must also meet all other de
gree requirements of this College.

General Studies

Higher education should provide the student
not only with competency in the chosen sub-
ject field, but also with experiences which
facilitate the student’s growth in ability to per-
cewve significant relationships, to make intel
ligent value judgments, to express ideas with
ease, clarity and good taste, and to develop the
qualities of character and personality requisite
for a successful career. The dévelopment of
moral, ethical and social concepts, along with
a sound professional attitude, is required. It is
expected that the attainment of an interest
and pleasure in the above pursuits will be an
inspiration to continued study, Courses are
selected with the aid of an advisor to provide
planned sequences and to place emphasis on
the interrelationships that exist among fields
of knowledge.

The College requires a minimum of 6 hours
in behavioral and social sciences, and a mini
mum of & hours in humanities and fine arts,
with a total of 16 hours in these areas com-
bined; 8 hours of science and mathematics;
and 12 hours of General Studies electives to
fulfill the General Studies requirement.



210 DIVISION OF AGRICULTURE

Students must select courses from the fol-
lowing lists which are approved and acceptable
for all undergraduate degree programs in this
College. It 15 recommended that at least 6 of
the 16 hours total be 300 or 400-level courses,
and that the student select at least two courses
from the same subject area.

Humanities and Fine Arts

Art History: Any ARH course numbered from
ARH 100 through 488

Architectural Philosophy and History. APH
300, 304, 305, 414, 417

Communications: COM 241, 344
Dance History:DAH 280

Decorative Arts. DEH 171

English: ENG literature courses only

Design History and Theory: DES 100, 200,
201, 313, 314

Foreign Language: All, except for engineering
degree candidates. Only literature courses in
the 300 or 400-level scries are acceptable
for engineering degree candidates.

Humanities Education: Any HUE course
numbered HUE 101 through 401

Humanities (Interdisciplinary). Any HUP
course numbered HUP 101 through 494

Music: MUS 107, 340, 347, 355, 356, 357

Philosophy. All except PHI 313

Religious Studies: All REL courses

Theatre: THE 100, 320, 321, 420, 421, 425

Behavioral and Social Sciences

Agriculture: AGB 302, 380, 470, ERA 310

Anthropology: All ASB courses

Civil Engineering: CEE 371

Communications: COM 100, 263, 300, 320,
363, 365

Study of Justice: CRJ 100, 200, 360

Cultural Geography: Any GCU course num-
bered GCU 102 through 361; 455, 462

Economics: All ECN courses (ECN 201 re
quired of all construction and engineering
students)

Family Studies: FAS 330, 331, 332, 436

History: Any HIS course numbered HIS 100
through 479

Political Science: Any POS course numbered
POS 101 through 474

Psychology: PGS 100, 306, 310, 315, 341,
3150, 414, 430, 458

Society, Values and Technology: All STE
courses except STE 303

Sociology: SOC 101, 251, 301, 305, 332, 351,
352, 360, 432, 452, 453, 454, 455, 456, 483,
485

General Studies and Elective Courses
Offered for Students in Other Colleges

This College offers a number of courses in ag-
riculture, computer science, canstruction, en-
gineering and technology which may be ac-
ceptable for General Studies or elective credit
in other colleges upon approval of an advisor,
The courses in engineering under the heading
“Society, Values, and Technology™ are specifi-
cally oriented to General Studies relating tech-
nology to social problems. Students in other
colleges should consult with their advisors if
they wish to take such courses.

Division of Agriculture
G. J. Seperich, Ph.D., Director

PROFESSORS:
CHALQUEST, GORDON, METCALF, MILLER,
MOODY, RICHARDSON, ROBINSON, STILES,
WEEMS

ASSOCIATE PROFESSORS:
SEPERICH (AG 281), ASHOOR, BACKHAUS,
BRADY, BROCK, MADDY, WHYSONG,
WOOLVERTON

ASSISTANT PROFESSORS:
EDWARDS, RIGHETTI, STUTZ, TOROK

Purpose

The Division of Agriculture provides academic
programs directed toward the agribusiness and
environmental aspects of agriculture, Agricul-
ture is a dynamic industry which provides em-
ployment to about 23 percent of the U.S. la-
bor force. Courses in the Division of Agricul-
ture are designed to prepare students for the
wide range of job opportunities which exist in
the agricultural industries and governmental
agencies. The academic programs are espe-
cially designed to include the needs of the ur-
ban student who has had litile or no previous
agriculture experience. An interest in plants,
animals or foods can be the starting point for
career development in agricuftural industries
or natural resource management. The under-
graduate programs also provide the necessary
training for students preparing to enter gradu-
ate degree programs.



General Information

Admission. See pages 18-22 and 36 for in
formation regarding requirements for admis-
sion, transfer, retention, disqualification, and
reinstatement.

In addition, students who are beginning
their initial college work in the Division of Ag-
riculture should present secondary school units
in accordance with the minimum University
requirements. There are no secondary school
agricultural course requirements.

Organization

The Division of Agricuiture is comprised of
students, faculty, administrators, staff and
physical facilities including the ASU Field
Laboratory. The academic programs are orga
nized 1nto two separate majors; agribusiness
and environmental resources in agriculture.
Options for specialization within these majors
are as follows:

Agribusiness

Concentration
Agribusiness... ... ...

drea of Emphasis

. ..Agribus’ness Management
Agribusiness Marketing
International Agricu ture

Pre Veterinary Medicine

Food Industry.. ... ......... Food Quality Assurance

Food Industry Management

Environmental Resources in

Agriculture

Concentration

Natural Resource
Management ... ... ..

Area of Emphasis

Land Reclamation Soi1l
Conservat on

Range Ecology

Resource Systems

Urban Horticulture

Center for Arid and Tropical New Crop
Applied Science and Technology
{NEWCAST)

The Division of Agriculture, in conjunction
with the U.S. Department of Commerce and
its Minority Business Development Agency,
has established a Technology Commercializa
tion Center (TCC). This Center for Arid and
Tropical New Crop Applied Science and
Technology (NEWCAST) has as its purpose
to carry out projects that would lead to the
commercialization of arid and tropical zone
indigenous plants through the development of
viable new crop agribusinesses. It is the bio
logical evaluation center for the entire TCC
system.
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Degrees

Bachelor of Science (B.S.). The Division of
Agricuiture offers the Bachelor of Science de-
gree in Agribusiness and in Environmental
Resources in Agriculture. A minimum of 126
hours of credit, including University General
Studies,* the Division and major cores, and
area of emphasis courses ead to the Bachelor
of Science degree. Forty percent of the semes-
ter hours required for graduation must be up
per division.

Master of Science (M.S.). The Division of
Agriculture offers the Master of Science de
gree in Agribusiness and in Environmental
Resources 1n Agriculture, Thesis and non
thesis options are offered in the Agribusiness
program. A minimum of 30 credit hours of
graduate level course work is requured for the
degree. Additional details for this degree are
given in the Graduate Catalog.

Curricula in Agriculture

Curricula 1 Agriculture include the General
Studies* requirement, the Division of Agricul-
ture core requirement, the major core require-
ment, together with the area of emphasis
courses and elective courses to complete the
graduation requirement of 126 credit hours.
Prior to entering the junior year each student,
with the aid of an advisor, is expected to select
a concentration and an area of emphasis.

The agribusiness major is an applied,
industry-oriented curriculum. The study of
animals, plants and their utilization in the
food and fiber system forms the base of the
program. Students then learn to analyze firms
involved 1n input supply activities, commodity
processing, food manufacturing and food dis
tribution. Students also study government ag
ricultural programs and regulatory activities
which affect agribusiness. Because of the
United States’ role in supplying commaodity
and food products to the world markets, inter
national aspects of agribusiness development
and trade are emphasized.

Two concentrations exist within the environ-
mental resources in agriculture major. The
natural resource management concentration
emphasizes the study of wild and ecosystem
management. Students may choose to study
range resources in the range ecology area of
emphasts, soul resources in the land reclama
tion soil conservation area of emphasis, or a
systems approach to resource management in

*See pages 209-210 for specific requirements and
approved 1'st of social and behav ora sciences, and
humanit'es and fine arts.
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the resource systems area of emphasis. The ur
ban horticulture concentration emphasizes the
production, care and marketing of plant mate
rials for urban environments. The program is
designed to be flexible so that individual stu
dents can choose areas to emphasize such as
commercial horticulture, landscape horticul-
ture or horticultural science.

Agriculture Core

All students pursuing a Bachelor of Science
degree in the Division will complete the fol
lowing general core courses:

Semester
Hours

AGB 300 Livestock Management 3

AGB 310 Crop Management ... 3
AGB 380 Government Regulations

in Agriculture ... . ... ... 3

ERA 346 Environmental Conservation. ..... 3

Total ... ... ... 12

Agribusiness
The agribusiness major combines business and
technical agriculture as they relate to the
management, marketing and financial objec-
tives of agribusiness firms. Topics of interest
include the supplying of resources and services
to agricultural producers, the management of
crop and livestock enterprises, the processing
of raw agricuitural products and the manage-
ment and quality assurance of food man-
ufacturing. Food distribution is examined
from the points of view of food wholesalers
and retailers as well as food service firms
which include restaurants and specialized food
firms. The study of agribusiness also includes
analysis of the critical roles of government in
regulating certain aspects of agribusiness and
promoting international trade in agribusiness
products.

Students selecting agribusiness as a major
are required to take the following courses:

Semester
Hours
AGB 101 Food Chain... .. ... ... ... . ... 2
CHM 101 Introductory Chem stry .... ... . 4
MAT 115 Col ege Algebra and Trigonometry
(4) or MAT 210
Mathematica Anaysis. .. 3
ECN 201 Prnc ples of Economics. ... 3
AGB  3t2 Agricultural Marketing... ... 3
AGB 364 Food Technology.. ... .. .. 3
AGB 442 Agrbusiness Management .. 3

AGB 490 Recent Advances in
Agribusiness . ... oo coniee |

Agribusiness, as a concentration, contains the
following areas of emphasis:

Agribusiness Management integrates the
knowledge and skills needed to successfully
manage people, products and services in agri-
business enterprises. Agribusiness manage-
ment combines the agricultural sciences,
behavioral science and common sense. Empha-
sis is placed on up to date management meth-
ods that will allow graduates to successfully
meet challenges in the food and fiber indus-
tries. Graduates are qualified to make signifi
cant contributions in a broad range of career
opportunities which exist in agribusiness,
Many start career paths which will lead to
upper level agribusiness management posi-
tions.

Agribusiness Marketing involves the flow of
products and services through the various
market channels for agriculturai inputs, com-
medities and food. Several approaches to the
study of agricultural marketing including
functional, institutional and behavioral are ex-
amined. Specialized courses in marketing are
offered to allow students to develop expertise
in specific marketing functions, Agribusiness
firms recognize the importance of marketing
and place heavy emphasis on it. Agribusiness
marketing graduates can look forward to
choosing from among many good career op
portunities.

International Agriculture relates world-wide
agricultural resources to the requirements and
potentials of the various nations. Particular
emphasis is given to economic development
and to the internattonal trade of food and fiber
products. Special courses are offered to form a
unique curriculum which is designed 1o train
either the U.S. or foreign student to work in
the enhancement of agricultural programs of
foreign countries, Provided is a basic knowl
edge of U.S. agricultural techniques which is
extended to the global aspects of agriculture,
Graduates in this area are particularly quali-
fied to aid in the development of the world’s
agricultural potential to provide food and fiber
to meet the expanding populations. Jobs exist
in commercial industries and in government
agencies United States, international and
foreign. A language capability in addition to
English is recommended.

Pre-Veterinary Medicine is primarily designed
to meet the entrance requirements of profes-
sional veterinary medical schools 1n the United



States and Canada. Selection of this area will
permit students to complete the pre-veterinary
requirements for entrance to professional vet-
erinary school. The curriculum permits the
student to obtain some course work in agri
business, especially as it relates to professional
practice and industry. This background also
provides an important alternative for the stu-
dent who does not actually enter veterinary
school. Completion of all requirements for a
Bachelor of Science degree in agribusiness at
ASU is provided by completing additional
credits, if desired. A pre-veterinary medicine
student who elects to earn a Bachelor of Sci-
ence degree in the Division of Agriculture may
do so by taking three years at ASU, com-
pleting 94 semester hours of credit, with a
minimum of 60 semester hours at ASU, and
by completing the agriculture and General
Studies requirements. The student may then
receive a written statement from the Dean of
the College of Engineering and Applied Sci-
ences giving senior-in-absentia privileges, The
student will be eligible to receive the B.S. de-
gree after the Registrar’s Office receives a rec-
ommendation from the dean of the profes-
sional school and a transcript of credit indi-
cating the student has completed a total of
126 semester hours with a cumulative index of
2.00 or better.

Although this concentration 15 primarily in-
tended for the student preparing to enter pro-
fessional veterinary medicine as a career, it is
also an excellent basis for future graduate de-
gree programs or many of the scientifically re
lated jobs in agribusiness and government.

Food Industry, as a concentration, contains the
following areas of emphasis:

Food Quality Assurance is a scientific and
technical competence required by the food in
dustry. Strong emphasis is given to basics such
as chemistry, analytical techniques and food
safety, This unique program offers employ
ment opportunities for graduates in food in-
dustries, regulatory agencies and consumer or
ganizations, all of whom maintain continuous
quality control and inspection programs to
protect our food supply.

Food Industry Management 1ncludes or-
ganization, buying, marketing and regulatory
aspects of all types of enterprises in the food
industry. Students become aware of the
uniqueness of the food products including their
production, processing and distribution. Em
ployment opportunities for graduates exist in
all phases of the food industry.
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Typical Curriculum for Agribusiness

First Year
Semester
Hours
AGB 101 Food Chain..cccovvvnee . e 2
AGB 130 Plant Science.. PO
AGB 150 Animal Science... .. ST |
CHM 101 Introductory Chemustry. ... 4
MAT 115 College Algebra and
Trigonometry ... .o covv e v 4
ENG 101 and 102 Freshman Composition 6
Sociat and Behavioral
Sciences Courses. ... .......... 6
General Electives Courses 4
Total . ... .. 32
Second Year
ECN 201 and 202 Principles of Econamics. 6
Agribusiness Electives Courses.. . 12
Humanities and Fine Arts
Courses...... wee . 6
General Electives Courses.... .. . 9
Total . ....... ....33
Third Year
AGB 312 Agrcultural Marketing .. . ..... ...
AGB 364 Food Technology ..vveen oo o
AGB 300 Livestock Management.... ... ... 3
AGB 310 Crop Management...... . ... . 3
AGB 380 Government Regulations in
Agriculture.... ... ... e o 3
ERA 346 Environmental Conservation. .... 3
Field of Spec alization Courses .. 9
Total . ..... ........ .30
Fourth Year
AGB 442 Agnbusiness Management I ... 3
Field of Specialization Courses 18
General Electives Courses ...... 9
Total ...... ... L2

Environmental Resources in Agriculture

The environmental resources in agriculture
major emphasizes the application of principles
drawn from basic biology, ecology and soil sci-
ence. Students in the natural resource man
agement concentration will study applhication
of these principles to wildland ecosystems.
Students in the urban horticulture concentra-
tion will study the application of these princ
ples in garden, landscape and greenhouse en-
vironments.
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Students selecting environmental resources
in agriculture as a major are required to take
the following courses:

Semester
Hours
BIO 101 and 102 Biological Principles
and Processes ... ... o i 8
MAT 115 College Algebra and
Trigonometry .. .. ... 4
CHM 113 General Chemistry . 4
CHM 231 Elementary Organic Chemnstry.. 4
ERA 325 Soils . ... . . . .. W 3
ERA 326 Soils Laboratorv... ... e weer oo 1
ERA 350 Apphed Quanutative Methods ... 3

Total .o s s s e s e e 27

Natural Resource Management, as a concen-
tration, includes the following areas of empha
sis:

Land Reclamation Soil Conservation is the
study of problems associated with disturbed
natural lands and restoration methods for such
disturbances. Specific training in soil science,
plant materials and rehabilitation techniques
built on a base of knowledge in the biological,
physical and agricultural sciences is empha-
sized. Students choosing this option may apply
their skills as employees in the mining, petro
leum, energy and construction sectors of pri
vate industry or in government agencies regu
lating these activities.

Range Ecology emphasizes the study of
renewable rangeland resources based on a firm
background of agricultural and biological sci-
ences. The specific areas of plant, ammal and
soil sciences with ecology comprises primary
training i range ecology. Students completing
this option may choose careers as professional
range conservationists for federal and state
agencies or 1n private industry. Range conser
vationists perform work concerned with 1n-
ventorying, analyzing, improving, protecting
and managing the natural resources of range-
lands and related grazing ands,

Resource Systemy is a scientific approach to
describing eco ogical processes and solv ng
problems associated with natural resource use
utihizing systems ecology. This option special
1zes 1n an education building on a strong s¢i-
ence and quantitative background. Students
trained in the resource systems option are
sought by governmental agencies involved in
resource allocation, regulation and manage
ment

Urban Horticulture, as a concentration, is de
signed to provide a solid foundation in hor-
ticultural practice while providing sufficient
flexibility for students to emphasize areas of

particular interest. For example, students may
choose to emphasize the commercial aspects of
horticulture by including agribusiness courses
in the curriculum to insure financial as well as
horticultural knowledge. Students may also
choose to emphasize landscape horticulture by
concentrating on courses in design and land-
scape horticulture; horticultural science by di-
recting their program of study to include
courses in botany, genetics and chemistry; or
to concentrate on horticultural management of
pests, soils and water by including coursewark
in plant discases, pests, nufrition and water
management, Graduates find employment in
the nursery industry, landscape management
(e.g., park or golf course management), com-
mer¢ial or government laboratories, the agri-
cultural chemistry industry, or may begin
their own businesses.

Typical Curriculum for
Environmental Resources in Agriculture

First Year
Semester
Hours
ENG 101 and 102 Freshman Composition.. 6
MAT 115 College Algebra and
Trigonometry .
CHM 113 General Chemistry . ... oo & .
Agriculture Electives. ... cou ...
Social and Behavioral
Sciences COurses.. v vvvnanns
General Electives Courses............
Total ..v s e e s e+ el 32
Second Year
BIO 10! and 102 Biological Prmcnples
and Processes .. soeee 1 aoee 8
CHM 231 Elementary Organic Chemlstry. 4
ERA 325 Soils e e e are e e 3
ERA 326 Sails Laboratory . ... e e . 1
Humanities and Fine
Arts Courses. . ... ...... 8
*Option Requ'rements... o vvvere 6
Total
Third Year
AGB 310 Crop Management. ... ... ... 3
AGB 300 Livestock Management .. . 3
ERA 350 Applied Quantitative Methods ... 3
ERA 346 Environmental Conservation, 3
AGB 380 Government Regulations
n Agriculture. ... .. .. .. 3



*Option Requirements -7
Total .... .32
Fourth Year
ERA 490 Recent Advances in Environ-

mental Resources..cove voervene 1
General Electives Courses............  §
*Option Requirements ............. .. 26
Total o o e v 32

*Optron Requirements as Listed for Individual Programs

AGRIBUSINESS
AGB 101 Food Chain. (2) F
Dependence of the quality, quant'ty and cost of national
food supplies on technology, marketing and wor d agr-
cultural policies.
130 Plant Science. (3) F,S
Plant growth and development in the rural and urban
environment. Two lectures, 3 hours aboratory.
150 Animal Seience. (3}F, S
GComparative growth, deve opment and propagation of
farm ammals. Two lectures, 3 hours laboratory.
160 Veterinary Medrcine Today. (2) N
Introduction to the role of the veteninarian as related to
the fields of food supply and veter nary medicine.
300 Livestock Management. (3} .5
Methods of managing | vestock enterprises, economics,
loss prevention and marketing. Prerequisite. AGB 150.
302 Food Supply. (2) S
Impact of nationat policy and world agnculture on the
cost, quant ty and qual ty of the U.5 food resources
305 Nutritional Science. (3)F, S
Energy and nutrients in iving systems. Corequisite.
CHM 101 or equivalent
306 Nutritional Science Laboratory. (1) F.S
Exper menial inals involving the prne ples of nutrition
and the phys o og cal ro es of nutr ents in metabol 5m.
Corequisiter AGB 305. Three hours aboratory
310 Crop Management. (3} F, S
Crop production and management principles and their
appl cation to crop growth and development. Prerequ
ste: AGB 130.
312 Agricultural Marketing. (3)F S
Marketing arrangements for agr cultural products.
313 intermediate Agricultural Marketing Analysis. (3}
F
Theory and analysis of marketing in agribustness. Pre-
requ’s te. AGB 312
320 Anatomy of Agricultural Ammals, (4) S
Gross and microscoptc structural anatomy of organ
systems of agricultural an mais; concepts of physiol
ogical processes discussed. Prerequisites: AGB 150 or
BIO 101, 102 Three lectures, 3 hours laboratory
332 Agribusineas Finance. (3} N
Agnbusiness ‘nvestrnent management and financial in-
sttutions that serve agriculture. Prarequisite ECHN 201
333 Agnibusiness Purchasing. (2) N
Working with supplies for agribusiness, including stan
dards, nventones and records
335 Estabhshing an Agnibusiness. (3) N
Establishing entrepreneurship in agriculture, inciuding
legal status, financ ng, plann ng, marketing and man-
agement Prerequisite: junior standing.
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350 Livestack Marketing. (3} N

Livestock marketeng functions, ncluding commodites,
trading and hedging

353 Applred Animal Nutrthon. (3) S

Feedstuffs, feeding standards and therr appl cation n
meeting nutnt onat needs of ammals producing food
and fiber. Prerequisiter AGB 305.

356 aAntmal Breeding. (3} S

Genetics applied to ammal breeding. Prerequisite: ZOL
11 or AGB 150

360 Crop Physiclogy. (4) N

Physiology of crop plants with emphasis on plant nutn-
tion and environmental factors Prerequisite. AGB 130.
Three lectures, 3 hours laboratory.

364 Food Technology. (3} F, 5

Processing and preservation of food products,

365 Food Technology Laboratory. (1}F, S
Experiments and procedures in process ng and pack-
ag ng foods Corequisite. AGB 364 Three hours labo-
ratory

366 Meats. (3) S

Meat purchasing, retail cut identification, meat prepara
t on and preservation tor the customer. Prerequ site:
AGB 150 or FON 142.

367 Meat Science. (3) F

Basic science of muscle and meat in anima production
processing and utiization. Prerequisite. AGB 150 or
FON 142,

368 Food Quality Assurance. (3} F

An introduction to processed food quality assurance,
statist cal sampling and mspection procedures Prereq-
uisites: AGB 364; ERA 350.

369 Food Quality Instrumentat s

Processing control and scientific mstrumentat on used
i1 food qualty assurance laboratones. Two lectures, 3
hours faboratory. Prerequ sites, AGB 368; CHM 115.
370 Companion Animals to Man. (3) S

Select on, breed ng, health and care of pets. ncludes
therr social and economic impact on urban hving.

371 Pet Nutnition. (3) F

Review and application of nutrition principles in feeding
man’s companion animals. Prerequ s te. CHM 101 or
BIO 100.

372 Light Horse Management. (2) F, S

Breeds, care, selection and hand ing of horses.

375 Horse Breeding and Management. (3) 5
Considers gurrent methods of improving genetic traits
and reproductive performance of horses. Prerequisite.
AGB 372. Two lectures, 3 hours laboratory.

376 Horse Feeding and Nutrition, (2) S

Ration fermulation to meet nutrient requirements for
growth, reproduction and performange of horses Pre-
requisite. AGB 372

380 Government Reguiations in Agnculture. (3) F, 5
The development and implementat oh of government
regulations that affect the management of agnbusmess
Prerequ site* jJumior stand ng.

390 Agricultural Accounting. (3} F

Basic accounting applications commonly used by agri-
cultural ndustr es, includ ng tax and management in
format on systems

402 Agricultural Cooperatives. (3) F, Metcalt

Organ zat on, operat on and management of agncultural
cooperatives.

403 Agribusiness Public Relations. (3) S, Edwards
The image of agriculture, including consideration of the
agricuftural press. Prerequ site: AGB 312
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404 Sales and Merchandising \n Agribusiness. (3) F
Woolverton

The pr nciples and techn ques of se ing and commodity
merchandising in the agricultura ndustres Two lec
tures, 3 hours aboratory,

405 Future Food Supply, (3) F Edwards

Food and agricultura supp y forecast ng, scenario de
velopment and ana ys s, and a ternat ve response strat-
eges

412 Commodity Trading I. (3) F, Chalquest

Trad ng on futures markets. Emphas s on the hedg ng
practices with grains and meats. Prerequ s te. AGB 312

413 Commodity Trading Il. 3} 5, Chaiquest

Trading on futures markets Emphasis on the hedg ng
practices with financ al and currency nstruments Pre
requisite. AGB 312

414 Advanced Commadity Trading. (3} N, Cha quest
Advanced analysis of trad ng techmques w th emphasis
on hedging n the futures markets. Prerequ site AGB
412 or AGB 413

425 Food Safety. (3) 5; Staff

Food hazards prevention, detect on assessment and
neutrabization Regu atory agency enforcement pro
grams are emphas zed Prerequ s te' AGB 364

426 Food Chemistry. (4) S Ashoor

The biochem cal and chem ca interactions that occur
raw and processed foods. Prerequ sites. AGE 364,
CHM 231 Three lectures 3 hours taboratory

428 Comparative Nutntion. (3} F; Moody

Effects of nutrihon on an ma systems and metabo ic
functions, Prerequ s ies' AGB 305 CHM 231.

430 Range Livestock Management, (3} F- Staff
Operat on and management of beef cattie and sheep
emphas zing range cond tons Prerequ site AGB 300
431 Intensified Livestock Management. (4) S; Moody
Management techniques n ar d high dens ty an mal
units Prerequisites. AGB 150 or 300 AGB 305 or 353,
Three lectures, 3 hours aboratory.

432 Feedlot Management. (3) N, Statf

Management aspects of feedlot operation. Case stud es
and management problem analysis wii be n¢ uded.
433 Diseases of Domestic Animals. (3) S; Cha quest
Control and prevent on of infect ous and noninfect ous
diseases of domest ¢ an ma s, Prerequis te. M G 201 or
210

434 Endocrinology. (3) F Weems

Functions of the endocrine g ands n the regu at on of
an mal physiological processes. Prerequ siter AGB 435
or ZOL 360

435 Animal Physiology L. (4) F, S; Weems

Control and function of the nervous, muscular card o-
vascu ar, respiratory, and rena systems of domestic
animas Prerequstes CHM 113- B O 101 Three ec-
tures, 3 hours aboratory.

438 Animal Physiology II. (3) N Weems

Control and function of the endocr ne, d gest ve and re
productive systems of domest ¢ anima s. Pr ncip es of
adaptatron of antmals to their env ronment Prerequs-
ste AGB 435 or ZOL 360

437 Animat Physiclogy Laboratory. (1) N Weems
Selected physiologica exper ments to accompany AGB
436, Three hours taboratory

438 Physiology of Animal Reproduction. (4) F Weems
Deve opment, function and contro of the reproduct ve
system of domest ¢ an ma s. Prerequ ste AGB 150
Three lectures, 3 hours laboratory.

439 Veterinary Practices. (3) F, S; Chalquest
QObservation of and participation in veterinary med ¢ ne

A

and surgery supervised by loca veterinar ans Open to
advanced pre-vetennary students ony Prerequis te
Concurrent or previous credit for AGE 433

440 Food Marketing. (3) S: Edwards

Food processing packag ng, d stribution, market re
search, new food R&D and so¢ia impl cations Prereg-
uss te. AGB 364,

441 Meat Technology. (3) S, Seper ch
Process ng and util zation of meat products. Prerequi-
s ter AGB 367. Two ectures, 3 hours laboratory

442 Agribusiness Management I, (3) F, S; Edwards
Princip es of management: planning, organizing, in-
tegrating measuning and deve oping people n agribus -
ness organ zat ons.

443 Agribusiness Management Il (3) S; Edwards
Princip es of human resource managemen with empha-
s s on the spec al problems of agribus ness systems
Prerequ site AGB 442,

444 Agribuginess Analysis. (3) F; Gordon
dent fes the sze scope and organ zation of the var ous
agr cu tura ly or ented industr es

445 Advanced Crop Management. (3) F, S: R chardson
Latest techn ques in produc ng and harvesting major ¢

rigated fie d crops Inc udes crop planming. Prerequis te.
AGB 310 Two ectures, 3 hours laboratory.

450 Internationat Agnicultural Development. (3) F;
Stres

Transit on of develop ng countr es from subs stence to
modern agr cu ture Technology transfer and food 1m
provement programs are emphasized Prerequis te.
AGB 312

451 Internahional Food Resources (3) S, Sties
Methods of mpraving agr cu ture and food leve s n de-
ve oping reg ons of the world, Emphasis on actual case
studies Prerequ s te AGBE 312,

452 World Food Dynamics, (3) N: St ies

Trans tion and deve opment of raw agr cu tural com-
mod ties nto nutnt ona food products. Emphasts given
to food expansion in develop ng countr es. Prerequisite
AGB 302 or AGB 364.

453 World Agricultural Resources. (3) S, Stles

World product on and consumption of agncultural prod-
ucts nternat onal re at onsh ps and agencies con-
cerned w th wor d agricultural deve opment problems.
Prerequis te, AGB 101.

454 International Agricultural Trade. (3) S; Metcalf
Dimensions, locat ons, mix, methods and changes of in
ternat ona trade in agricultura products Prerequisite:
AGB 312

455 Agricultural Marketing Channels. (3) F: Woolverton
Operat ona stages of agricultura commodities in nor-
mal distr bution systems and impiementation of mar
keting strategies. Prerequisiter AGB 312

458 International Agnibusiness. (3) N; Metcalf
ldentification and ana ysis of methods, prob ems and
future of internat ona agr business operations. Empha-
sizes spec al problems associated w th international
agr bus ness systems. Prerequisite. AGB 312

460 Agribusiness Management Systems (3) F, Maddy
Appl cation of the computer to management systems In
agribusiness. Prerequ sites’ ERA 350 and an ntro
dugtory computer course.

470 Advanced Government Regulations (3) F, Maddy
Imphcations of current federa regulations on agribus -
ness management. Prerequisite: AGB 380

474 Agribusiness Policy. (3) F, Gordon

Development, implementation and prof tabul ty of agri
business strategy. Prerequisite: AGB 312



490 Recent Advances in Agribusiness. (1) N; Staff
Reports and discussions of current topics and problems
associated with agribusiness. May be repeated for cred-
it

492 Recent Advances in Food Sciencea {1) N; Staff
Discussion and critical evaluation of current topics in
food and quality conirol research. May be repeated for
credit.

505 Commodity Analysis. (3) 5

Analysis of commodity markets. Prerequisite: one year
of economics or marketing.

508 Advanced Agricultural Marketing. (3) N

Theory and analysis of marketing farm commodities,
risks and effect of future trading on cash prices.

509 Advanced Agribusiness Marketing Channels. (3) 5
Analysis of agribusiness market channel systems. For-
mulation of marketing strategies.

510 Advanced Agribusiness Management . (3) 5
Assessment and current prablems in managing human
and financial resources in agribusiness. Case studies
and analysis of special agribusiness problems. Prereq-
uisite: AGB 442.

511 Advanced Agribusiness Management Il, (3) F
Analysis of organization behavior, change and resource
requirements within agribusiness systems. Prerequisite:
AGB 442,

512 Food Industry Management. (3) N

Operations and management of food processing facto-
ries, food distribution centers and retail food handling
firms.

516 International Agriculiural Techniques. (3) F
Coordination of production and marketing techniques
to consumption objectives with agricuitural products in
toreign countries,

518 World Agricultural Development. (3) S

Factors that influence production, processing and mar-
keting of agricultural products in developing countries,
520 Advanced Agribusiness Analysis . (3) F

Vertical integration and differentiation in food and agri-
cultural industries. Prerequisite: AGB 444.

521 Agribusiness Coordination. {(3) 5

Organizational alternatives for agribusiness with em-
phasis on cooperatives and trading companies. Prereg-
uisite: AGB 444,

525 Advanced Agribusiness Management Systems. (3)
S

Application of computer systems 1o agricultural man-
agement problems and processes. Emphasis on para-
matric linear programming. Prerequisite: AGB 460.

527 Agribusiness Research Methods. (3) S

The use of model building, hypothesis testing and em-
pirical analysis in solving agribusiness problems.

530 Advanced Agribusiness Policy. (3) S

Policymaking history, structure and process. Prerequi-
site: AGB 508.

535 Advanced Food Science. (3) F

Ghemical and physical nature of processed foods. Em-
phasis on food product development. Prerequisite: AGB
364,

536 Advanced Food Quality Instrumentation. (3) S
Food analysis using sensitive iaboratory instrumentation
and methodology. Prerequisite: AGB 322. Two lectures,
3 hours laboratory,

Special Courses: AGB 484, 494, 498, 499, 500, 580,
584, 590, 591, 592, 593, 594, 598, 599 (See pages
33-34.)
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ENVIRONMENTAL RESOURCES IN
AGRICULTURE

ERA 301 Arboriculture. (3) S
The establishment, care and maintenance of ornamen-
tal trees and shrubs. Prerequistte: AGB 130.

310 Bioeconomics of Natural Resources. (3) S
Ecenomic principles and methods as applied to natural
resource evaluation and management. Investigation of
alternative strategies of resource use. Prerequisites:
ECN 201; ERA 346.

325 Soils. (3)F, S

Fundamental properties of soils, their relation to plant
growth and the nutrition of man and animals. Relation
of 501l 10 environmental quality. Prerequisite: CHM 101
or 113, or equivalent.

326 Soils Laboratory. (1) F, S

Selected exercises to broaden the background and un-
derstanding of basic soil principles. Corequisite: ERA
325. Three hours laboratory.

332 Agricultural Chemicals. (3) 8

Composition, properties and use of agricultural com-
mercial fertilizers and pesticides and their effects on
soil, air and water quality.

333 Water Resources. (3) S

Sources, their development and conservation in arid re-
gions for agriculturat and urban uses,

346 Environmental Conservation. (3} F, S

The conservation of wildland and agricultural resources
emphasizing the systermns approach for studying ecosys-
tem complexity.

350 Applied Quantitative Methods. (3) F

Statistical methods with applications in natural resource
management and the agricultural sciences. Use of digi-
tal computer, Prerequisite: MAT 115 or equivalent.

360 Range Ecosystems. (4} S

The interredations of vegetation, soils and grazing ani-
mals, Evaluation and simulation of grazing animal im-
pact. Prerequisites: ERA 348; BIO 320, or equivalents.
Four hours lectura/recitation.

354 Range Ecosystems I, (3) S

Effects of herbivory, fire and site disturbances on nu-
trient cycles and energy flows. Range nutrition,
multiple-use relationships. Prerequisite: ERA 360,

365 Watershed Management. (3} S

Hydrologic, physical, biological and ecolegical princi-
ples applied to watershed management. iImpact of
ecosystem manipulations on water yield and quality.
Prerequisites: ERA 325, 346. One weekend field trip.

387 Range Resource Policy. (2) N

Range management policy as influenced by social,
political, economic and ethical factors. Introduction to
organizations and agencies concerned with range re-
sources. Prerequisite: ERA 346.

370 Forest Silvics and Management. (3) 5 'B4
Silvicultural principles underlying the practice of forest-
ry. Growth of trees and stands, forest site evaluation,
manipulation of stands to direct succession and forest
measurements. Prerequisites: ERA 346, 350; BIO 320.
Two lectures, 3 hours laboratory.

375 Soil Fertility. (3) F

Overview of habitat situations requiring rehabilitation
following man's use and rehabilitation techniques. Pre-
requisites: ERA 325, 326 and 346. Fieid trips.

380 Environmental Horticulture. (3} F

Plant culture and use in urban agriculture. Prerequisite:
AGB 130,

381 Plant Propagation. (3) S

Principles and skills in propagating landscape trees and
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shrubs by seminal and vegetative means, including fruit
plants. Prereguisites: AGE 130; BIO 102, Two lectures,
3 hours laboratory.

382 Lawns and Greens. (3} S

Selection, establishment and maintenance of turf
grasses for lawn, park and sports areas. Prerequisite:
AGB 130. Two lectures, 3 hours laboratory.

386 Indoor Landscape Plants. (3) S

Selection and care of sontainer-grown house plants.
400 Range Ecogeography. (3) S; Brock

Structure, function and plant compaosition of range
ecosystems. Simulation of change resulting from man's
use of resources. Prerequisite: ERA 360.

402 Methods in Range Ecology. {4) F; Whysong
Vegetation sampling and inventory as related to animal-
habitat relations, Prerequisites: ERA 350 and 360.
Three lectures, 3 hours laboratory; weekend field trip,

407 Range Plantis. (4) S: Brady

The distribution, ecological characteristics, identifica-
tion and values of plants on western rangelands. Labo-
ratory emphasizes taxenomy and identification of
grasses. Prerequisite: BOT 370 or equivalent. Three lec-
tures, 3 hours laboratory.,

410 Population Habitat Relations. {3) 5; Whysong
Interactions among animal populations and their habi-
tat. Systems simulation of population dynamics as influ-
enced by competition and management strategies. Pre-
requisite: ERA 360. Three lectures, one weekend field
trip.

420 Aange Improvement Practices. {3) F; Brock

Brush and weed control, revegetalion, burning, fertiliza-
tion, fencing, grazing systems, and water development.
Emphasis on principles and current improvement prac-
tices. Prerequisite: ERA 360. Three lectures, one
weekend field trip.

425 Soil Taxonomy. {(3) F; Brock

Fundamental principles of soil genesis, morphology and
clagsification, including properties of significance in
mapping and interpreting soil survey information. Pre-
raquisite: ERA 325. Two lectures, 3 hours laboratory.
430 Landscaping Principles. (3) F; Staff

Ptanning and planting for maximum beauty and utility,
including energy conservation. Prerequisite;: ERA 380 or
equivalent,

438 Nursery Management. (3) F; Backhaus

Production of trees and shrubs for wholesale and retail
markeling. Prerequisites: ERA 380, 381. Two lectures, 3
hours laboratary.

440 Crop Growth and Development. (3) F; Backhaus
Envirorumental factors affecting the adaptation, distribu-
tion, growth and development of crops. Prerequisites:
BIO 102; CHM 231; ERA 381.

448 Soil Ecology. (3) F; Righetti

Soils viewed in an ecosystem context, soil-plant rela-
tionships, nutrient budgets and abiotic factors that in-
fluence soil processes. Prerequisites: ERA 325, 326;
BIO 320, or approval of instructor. Two lectures, 3
hours laboratory.

450 Hortictitural Plant Problems. (2) $; Stutz
Identification and control of bictic and abiotic factars
which cause common problems to horticultural plants,
Prerequisites: ENT 300 and a plant pathology course.
452 Soil, Water and irrigation. (3) F; Robinson

Water measurement, conveyance and conservation with
emphasis on crop production and soil-plant water reia-
tions. Prerequisite: ERA 325,

460 Applied Systems Ecology. (3} S '83; Whysong

The systems approach applied to analysis and manage-

ment of natural resource ecosystems, Use of simulation
models. Prerequisites: ERA 350 or equivalent; one
course in ecology.

463 Greenhouse Systems. (3) F; Staff

Functional design and integrated management of
greenhouse and hydroponic systems. Prerequisites:
AGB 130; ERA 325. Two lectures, 3 hours laboratory,
470 Land Reclamation. (3) S; Righetti

Problems of re-establishing vegetation on disturbed
sites. Special revegetation techniques, surface modifi-
cations and government regulations. Prerequisites: ERA
375, 407, 420, 448, or approval of instructor. One
weekend field trip.

480 Natural Resource Planning. (3) S; Brock
Principles and techniques of planning for management
and conservation of natural ecosystems. Use of op- |
timization models and decision thecry. Preparation of
management plan. Prerequisites: ERA 402 and senior
standing. Three lectures, one weekend field trip.

490 Recent Advances in Environmental Resources. (1)
N; Staff

Current literature and significant developments in-
volving environmental resources. May be repeated for
credit.

540 Plant Responses to Environmental Stresses. (3} F
Reaction of plants to environmental stresses; herbi-
vores, fire, pesticides, mechanical treatments, aerial
pollutants and soil amendments. Prerequisites: BOT
360; ERA 420, or approval of instructor. One weekend
field trip.

548 Plants, Soils and Environmental Quality. (3) F
Effects of air quality on plants and soils, and their role
in remaving contaminants from the atmosphere. Pre-
requisite;: ERA 325.

550 Yegetation Dynamics. (3} F

Succession concept and its use in site evaluation. Habl-
tat type concepl. Herbivory as an ecological process.
Prerequisites: ERA 364; BOT 420, or approval of in-
structor.

560 Systems Ecology. (3) 5 '83

Quantitative description and mathemnaticat modeling of
ecosystemn structure and function. Techniques for mod-
el construction and simulation. Prerequisites: six hours
in ecological studies, computer programming, ERA 350
or equivalent. Two lectures, 3 hours laboratory.

570 Rectamation of Critical Habitats. (3) S
Characteristics of habitats that pose problems for vege-
tation re-establishment growth and development. Maln-
taining the integrity and esthetic value of habitats sensi-
tive to human activity. Prerequisites: ERA 448, 470,
540, 550, or approval of instructer. Two lectures, 3 lab-
oratory. Field trips,

581 Plant Tissue and Cell Culture. {3) F

Asceptic, clonal propagation of plants via isolated cells,
tissues and organs. Prerequisite: BOT 360; ERA 381 or
440. Twao lectures, 3 hours laboratory,

Special Courses: ERA 484, 494, 498, 499, 500, 580,
584, 590, 591, 592, 593, 594, 598, 599. (See pages
33-34.)
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Computers have had a sigmficant impact on
our way of life. This impact may even be
greater in the future as the full potential of
modern computing systems and techmques 1s
reahized. Computer science s concerned with
the study, design, development, construction,
and application of modern machinery, com
puting techniques and appropriate languages
for general information processing, for scien-
tific computation, for the recognition, storage,
retrieval and processing of data of all kinds,
and for the automatic control and simulation
of processes,

The curricula offered by the Department of
Computer Science are designed to prepare the
student to be a participant in this rapidly
changing area of technology by presenting an
in-depth treatment of the fundamentals of
computer science. The Department offers
three undergraduate degrees: a B.S. and a
B.S.E. from the College of Engineering and
Applied Sciences, and a B S. from the College
of Liberal Arts (see page 7t for the Liberal
Arts B.S. requirements).

General Information

Admission. Sce pages 18-22 and 36 for in
formation regarding requirements for admis-
sion, transfer, retention, disqualification, and
remnstatement.

In addition, students who wish to be ad-
mitted to full freshman standing 1n the com
puter science program should present certain
secondary school units in addition to the mim-
mum University entrance requirements. A to-
tal of 312 units is required in mathematics, in-
cluding advanced algebra, geometry and trigo-
nometry. Students who have omussions or defi-
ciencies in subject matter preparation may be
required to complete additional university
credit course work which may not be applied
toward a computer science degree. Courses
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usually taken to satisfy omissions or defi-
ciencies mclude one or more of the following:
MAT 115 College Algebra and Trigonometry,
MAT 117 College Algebra, and MAT 118
Plane Trigonometry.

Minimum Scholastic Requirements. In ad-
dition to an overall C (2 00) average, all com-
puter science students are required to obtain a
mimmum grade of C (2.00) in all required
CSC courses and those courses in the B.S. de-
gree program used as Computer Science elec-
tives.

Bachelor of Science

The Department of Computer Science offers a
B.S. degree designed to give the student in-
depth knowledge 1n computer science. Al stu
dents pursuing a Bachelor of Science degree in
Computer Science will complete the following
required core courses:

Computer Science Core

Semesier
Hours
CSC 100 Introduction to Computer
Scence ... ... PO |
CSC 101 Introduction to Computer
Science Il ccocccoe. . .., 3
CSC 200 Assembly Language
Programming. .... ... e 3
CSC 210 Data Structures.. ........ . 3
CSC 320 Computer Orgamzation 3
CSC 340 Structure of Programming
Languages .. .. .. 3
CSC 410 Introduction to File and
Database Structures.. .. ... .. 3
CSC 420 Computer Architecture [ ... ... 3
CSC 430 Elementarv Concepts of
Operating Systems... ... 3
CSC 450 Analvsis of A gonithms 3
Total ... .. v 0

In addition to the above computer science
core, all B.S. degree students wthin the Col-
lege of Engineering and Applied Sciences
must complete the following requ rements’
Computer Science Electives.. . U, 16

CSC 421 . .4

Courses chosen from the Cumputcr SL

ence elective list and approved by the ad

¥ s0T . -
Mathemat s Contenl . 20

MAT 270, 271 Ca cu us uuh Ana]ync

Geometry | & II (or MAT 290, 291 Cal

cuus [ & 11 (10) . 8

MAT 242 E ementary Lmear Algcbra 2

MAT 243 D’screte Mathematical Struc

tures .. —— - e e 3
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ECE 383 Probability and Statistics for En-
gineers (or STP 326 Intermediate Statis

tics (3)) .. it rirees seesreannrrenns cemrnenees 2

Malhematlcs content elecuves approved by

advisor... e e eee abe e e reene D
Technical Elect ves . N .

Courses chosen from 1he techmcal elecnve
list and approved by the advisor

General Studies ... ........ — .
PHY 115,116, 117, 118 Umvcrsny Phys

s 1 & NMwithLab. ... .. o 10
Humanities and Fine Arts PP I8 1 ¢
Social and Behavioral Sciences..... .....10-6

Engl sh Proficiency? ... ......... .6

ENG 101, 102 Frcshman Composntmn (or

ENG 105 Advanced Freshman Compom

tion (3)) .. e et e )
Technical Wntlng OO |

ECE 400 Engmeermg Communication (or
ENG 301 Wntmg for the Profess onals]
Unrestricied Electives, 12

Total Degree chulremcnts. reee evveeee e eeee 128

1 See page 210 for the specific requirements and the ap-
proved list.

2 See page 209 for Enghsh exemptron

Computer Science Program of Study
Typical Four-Year Seguence

Freshman Year
First Semester

Semester
Hours

CSC 100 Intro.to CS L. o s e 3
ENG 101 Freshman Compositien .. ... ... 3
MAT 270 Calculus w Analy, Geom. 1. ...... 4
General Studies E ective e s 000 e 3
Unrestricted Elective .3

16
Second Semester
CSC 101 Intro o CS. W .0 .. 3
ENG 102 Freshman Composttion... ... .. 3
MAT 271 Cale.w Analy Geom. 1l .. .. 4
General Studies Elective .. .. .. .. ... .23
Unrestricted Elective. .. ... ... ... 3

16

Sophomore Year

First Semester
CSC 200 Assembly Lang. Prog . 3
CSC 210 Data Structures e 3
MAT 243 Discrete Math Struct.... .. ... 3
PHY 115 University Physics 4

PHY 117 Univ. Physics Lab .......o. e e oo |
General Studies Elective s v « cosnennee_3
17
Second Semester
CSC 320 Computer Organiz. ...vvecirnns 3
CSC 340 Structure Prog. Lang..... .......... 3
ECE 383 Probity Stats. Engrg..oveevie e 2
PHY 116 University Physics..... ... . ... .. 4
PHY 118 Umv. Physics Lab. .............. R 1
General Studies Elective..... ...... .3
16
Junior Year
First Semester
CSC 420 Comp. Architecture I, ... ocece. 3
CSC 421 Microcomputer Fund ..... ............ 4
Math Elective .. .. .3
Technical Blective oo o riviens ciniian + ver 123
Unrestricted Elective..... v voreiiiiines ciins venas .3
16
Second Semester
CSC 410 File Database Struct. ... ... ...... 3
CSC 430 Elem Operating Sys. v 3
MAT 242 Elem. Linear Algebra ... . .. .2
Computer Science Electives....ooe ovviicns rrvieeennnl3
Math Elective... oo s e o L2
Technical Elective ... . oo\ e e o3
16
Senior Year
First Semester
CSC 450 Analysis Algorthms......... ........... 3
ECE 400 Engrg. Communications. .......... .. 3
Computer Science Electives....... ... oo - s a6
Techmical Elective ... s+ i3
15
Second Semester
Computer Science Elective. ... et s 3
General Studies Elective...... coveee wrr et
Techmical Electives.... .o vh e e iy e 6
Unrestricted Elective ......ccoeecivns cvrervvrnvirceeens 3
16

Bachelor of Science in Engineering

The Department of Computer Science ad
ministers the B.S.E. Special Programs curricu-
lum with an emphasis in Computer Systems
Engineering. The requirements for this degree
are the same as those specified by the School
of Engineering for the B.S.E. degree The
Computer Systems Engineering emphasis 15
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accredited by the Engineering Accreditation
Commission of the Accreditation Board for
Engineering and Technology (ABET).

Computer Systems Engineering Emphasis

The following courses are required as part of
the Engineering Core:

Semester
Hours
CSC 100 Introduction to Computer
Science [
{replaces ECE 122) ............. 3
ECE 383 Probability and Statistics
for Engineers....... .. ceee veveee 2

In addition to the engineering core, the fol
lowing courses are required for the Computer
Systems Engineering program:

CSC 101 Introduction to Computer

Science ll......... . . .., ... 3
CSC 200 Assembly Language

Programming ... R 3
CSC 210 Data Structures.. cccees cvees coeeee. 3
CSC 320 Computer Orgamization . 3
CSC 340 Structure of Programming

Languages.... ... 3
CSC 420 Computer Architecture I ... ... ... 3
CSC 421 Microcompuier Fundamentals . 4
C8C 422 Microcomputer Systems Design
CSC 423 Microcomputer Systems Design

| ) ... 3
CSC 430 Elementary Concepts of

Operating Systems.. .. ... 3
MAT 243 Discrete Mathematical

Structures....cccoovvccnc s e e
Arca of Emphasis {Techaical Electives) 15

Technical electives are selected in consultation
with an advisor from an approved list.

COMPUTER SCIENCE

CSC 100 Introduction to Computer Science L. (3)F, S
Concepts of problem solving algor thm design, struc-
tured programm ng, fundamenta algorithms and tech-

nigues, computer systems concepts. Prerequis te- MAT
115,

101 Introduction to Computer Science Il. (3} F, S
Computer systems concepts, advanced programming
techniques, file systems concepts and app icat ons, de-
ve opment of arge rel able programm ng systems, team
programming, Preregu s te. CSC 100,

180 Computers and Society. (3)F §

Impact of computers on society, top ¢s nclud ng com
puter technology, privacy, eth cs; computers n the
home, business, and industry, recent developments
181 Programmung in Basic. (3) F, S

Simp e programming language, Wime-shared commun
cation with computers, elementary data processing.
Lecture and laboratory.

182 Elementary Fortran Programming. (2} F, S

Definit on, formulation and flowchart ng, eading to the
solution of comp ex problems by d gital computer, using
Fortran Computer so ut on requ red for projects Pre-
requ s te. MAT 115 (A so I sted as ECE 122.)

183 Programming in Fortran. (3} F §

A human-onented systems approach to prob em defini-
tion, formulabion, and solut on, using Fortran Gomputer
50 ut on required for projects. Non majors ony, Prereg-
u s te. MAT 115

200 Assembly Language Programming. (3) F, S

Data representat ons, instruction formats addressing
modes, control structures, data structures, macros,
cond bona assembly assembilers and link ng Ioaders.
Corequisite, CSC 101

210 Data Structures, (3)F, S

Representat on of fundamenta data types; data struc-
tures such as arrays, stacks, queues, inked | sts, trees
Data abstract on, Dynamic storage al ccation Prerequ
ste CSC 101,

304 introduction to Cobol. (3) F

Fundamenta concepts of the Cobo programming an-
guage Emphas s on structured programming Prerequi
ster CSC 100,

305 Introduction to PL/L (3) S

Basic concepts of the programm ng language PL/ Pre-
requ s te* CSC 100,

309 High Level Languages. (3) N

Survey of igh leve programming anguages and their
app icat ons to numer ¢ string, and list process ng Pre-
requste CSC 101,

320 Computer Orgamzation. (3} F S

Logic circuits Boolean algebra MS crcuts, data rep
resentation complement anthmetic, register transfer
design, m cro-operat ons and contro  memory, In-
put oulput. Prerequ s te- CSC 200

340 Structure of Programming Languages. (3} F, S
Formal spec ficahions for language syntax and seman
tics, contro and data structures, static and dynam c
runt re env ronments, introduct on to language trans a
tion Prerequesites, CSC 200 210

355 Introduction to Automata Theory. (3) S
Representations of f n te state machines, equ va ence
and reduction hom ng and distingu sh ng exper ments,
mach ne ident ficat on, machine decomposttions, mem
ory and informat on loss Prerequ site. MAT 243 {Equiva-
lent to MAT 302)

383 Apphed Fortran Programming. (3) F, 5

Advanced Fortran- character hand ing machine de-
pendency, sort ng and mergng p otting, tapes, d sks
time-sharing term nals and brary programs Lecture
and aboratory Non majors only Prerequisite CSC 182
or 183

400 Advanced Assembly Language Programming. (3)
F: Pheanis Woodfi

Assemb y language treatment of recursion corout nes,
interpret ve rout nes mut p e buffer ng of /O, dyname
storage al ocation various data structures Prerequ
stes CSC 200, 210

410 Introduction to File and Database Structures. (3)
5, Gibbs Hansche, Lews

File organ zat on and management Relevant data struc
tures access methods storage devices Wide y used a
gor thms. Survey of database structures and tech
nmiques. Prerequisite CSC 210

412 Database Systems. (3} 5 Ozkarahan

Intreduction to var ous database impiementat on lan
guages, emphasiz ng a companscn of Codasyl and re a-
tional database concepts Prerequ site: CSC 410.



222 DEPARTMENT OF COMPUTER SCIENCE

420 Computer Architecture |. (3) F S Huey, M ller
Dng tal computer integrat on des gn of instruct on
codes contro migroprogramming nput and output,
memory structures, concurrent y proGgess ng hardware,
soltware cons derat ons Prereguis te CSC 320

421 Microcomputer Fundamentals. 4) F, S; Pheanis
‘Woodh

Hardware, software and assembly- anguage program-
m ng of a m crocomputer system are used as vehicles
to teach fundamenta s of d g ta system des gn Lecture
and laboratory Prerequis tes. GSC 200, 320.

422 Microcomputer Systems Design L. 4) F, &

Pheams Woodfii

Continuation of hardware portton of CSC 421 Des gn of
mrcrocomputer systems us ng contemporary log c and
microcomputer system components Requres assemby
language programm hg. Prerequis te CSC 421
423 Microcomputer Systems Design I (3} § Pheamns
Woodh

nformat on and techn ques presented n CSC 421 422
are used to develop the hardware desgn ofamut -
processor, mut programming m croprocessor based
system. Prerequisite GSC 422

430 Elementary Concepls of Operating Systems. (3) F,
8, Col ofe lo, Miter

Des gn and mp ementation of superv sory system com
ponents Input output methods, process management,
muit programm ng and multiprocessing systems, stor
age management fle systems Prerequis tes. CSC 210,
420.

438 Systems Programming, (3) A, Pheanis

Desigh and mplementalion of systems programs, text
editors, fle ut | hes, mon tors assemb ers re ocat ng

I nking loaders, © hand ers, schedu ers etc. Prerequ
ste approva of nstructor

440 Cormpler Construchon L. {3) F, Hansche, Olsen
introduction to programming language implementation
implementation strateg es- comp at on, interpretat on,
trans at on. Major comp lation phases exical analysis,
semantic analysts optim zat on, ¢ode generat on Pre
reqws e C8C 340,

450 Analysis of Algorithms. (3) F, Gibbs

Des gn and ana ys s of computer a gor thms us ng an
a ytical and emp r cal methods, comp ex ty measures,
des gn methodo og es, survey of mportant a gorithms
Prerequis te, CSC 210

457 Theory of Formal Languages. 3) A; Gibbs
Hansche

Theeory of grarnmar, methods of syntact ¢ analysis and
spec fcat on, types of artfc a languages re at cnship
between formal anguages and automata Prerequis te-
MAT 243 Equivaent to MAT 401).

460 Software Project Management and Development
1. (3) F, Col ofel o, Woodfie d

Software fe cycle ana yss programming teams, proj-
ect documentat on and m estones, requ rements and
specf cat ons des gn testing and maintenance toofs
and techn ques Prerequ site' sen or stand ng

470 Computer Graphics. (3} 5 O sen

Desp ay dev ces, data structures transformat ong, n
teract ve graph ¢s three-d mensional graphics, h dden
Iine prob em Prerequ s tes. CSC 210, MAT 242

473 Functional Language Appheationa. 3} A Hapsche,
O sen

Structured operators app led to structured operands in
mpiementatton languages for sc entific and business
applications Prerequis tes: MAT 243 CSC 210

474 Modeling for Computer Simulation, (3) A, Lew s
Mathemat cal descript on of general dynamic systems

{discrete event, discrete ime, and continuous) n forms
su table for computer implementation. Prerequ sites.
GSGC 355, MAT 242, 274,

475 Simulation Theory and Languages. (3) A, Lewis
Stat st ca background for s mulation. Mode construc
tion and val dation analysis of results Languages wiich
support s muial on. Prerequis tes. CSC 474, ECE 283 or
STP 326,

483 Fortran Programming for Graduate Research, (3)
F, S, Lews

Introductory course for graduate research computing.
Subrout nes, program ibrar es, mathematical and sta

t stica app wcat ons, batch and tme shar ng emviron-
ments, data I =s, p otting. Two lectures 2 hours labo-
ratory Non majors only.

512 Database Systems Design. (3) F

In depth study of the theory of database systems. Pre-
reauts'te’ CSC 410.

515 Information Storage and Retrieval. (3} N
Concepts of nformation storage and retrnieval- theory,
app cations, and case stud es. Prerequisite: CSG 410

520 Computer Architecture Il. (3) A

Theoretical structure of computers and computations,
SIMD and M MD systems, performance tradeoffs, mem-
ory hierarchies, interconnection networks Prerequ s te”
CSC 420,

521 Microprocessor Applications. (4) 5

M croprocessor technology and ts app cation to the
des gn of pract ca digrtal systems Hardware
assembly- anguage programming, and nterfacing of
microprocessor based systems, Lecture and aboratory.
Prerequis te- CSC 421,

522 Microprogramming. {3) A
Theory practice, and appl cation of m croprograrmming.
Prerequis te, CSC 420 or 421,

523 Microcomputer Systems Software. (3} F

Deve op ng system software for a mu i-processor,

mult -programming microprocessor-based system us ng
information and techn ques presented in CSC 421, 422,
Preregu site' CSC 422

525 Digital Testing and Rehability. {3) A

Fault mode ng. test generation and s mulat on for gom-
b national and sequentia circu ts, memory testing, se f-
check ng log ¢, fault 10 erant logc re abr ty analysis.
Prerequ s te. CSC 320. {Equ valent to EEE 515).

530 Operating Systems Theory, (3} F

Formal methods for contro of concurrent processes,
process schedu ng, memory and aux liary storage man
agement Network operating systems Operating system
des gn Prerequ s te. CSC 430.

532 Security in Computing Systems. (3) A

in-depth development of the concepts of computer se-
cur ty, impact on computer hardware and software, and
on user Prerequiste CSC 430

535 Performance Evaluation. (3} S

Top ¢s n computer system measurement and eva ua-
ton hardware software montors, workload character
zat on program behav or adaptive 5chedu ing, simu a
ton mode s, measurement nterpretat on. Prerequisite.
CSC 430

540 Compiler Construction Il (3} S

Forma pars ng strategies optimization techmgues,
code generat on extens bil iy and fransporiab ity con
s derat ons recent deve opments Prerequis te: CSG
440.

542 Translator Writing Systems. (3} N

Comp ler wnit ng tools defimtion of syntax and seman
t ¢s, compiler construct en using transiator writing sys
tems. Prerequ site CSC 440



545 Programming Language Design. (3} N

Language constructs, extensibility and abstractions,
runtime support. Language design process. Prerequi-
site: CSC 440.

550 Combinatorial Algorithms and Intractability, (3) N
Combinatorial algorithms. nondeterministic algorithms,
classes P and NP. NP-hard and NP-¢complete problems.
intractability. Design techrmiques for fast combinatorial
aigerithms. Prerequisite: CSC 450

552 Sorting Algorithms. (3] N

In-depth analysis of internal and external sorting al-
gorithms, including selection, insertion, fransposition.
distributicn, and merge sorts. Practical considerations.
Prerequisites: CSC 410, 450

554 Advanced Switching Theory. (3) S

Lattices, boolean algebras, post algebras. boolean dif-
ferential calcutus. multivalued logic, fuzzy logic, finite
state machines. Prerequisite: EEE 427 or CSC 355.
555 Automata Theory. (3) N

Finite state machines, pushdown automata. linear
bounded automata, turing machines. register machines,
rams, rasps; relationships to computability. formai lan-
guages. Prerequisite: CSC 355 or MAT 400,

560 Software Project Management and Development
k(3s

Software quality measures. Software reliability and
maintainability thecry. Software configuration manage-
ment. Anatysis of requirement and specification tech-
niques and design methodologies. Prerequisite: CSC
460,

565 Software Reliability. (3) A

Sottware reliability medels and measures, program
testing theory, fault tolerant software, program verifica-
tion, reliable sottware design and development, regres-
sion testing. Prerequisite: CSC 460,

571 Artificial Intelligence. (3) S

Detinitions of intelligence; computer problem solving.
game playing, pattern recognition, theorem proving. se-
mantic information processing; evolutionary systems:;
heuristic programming. Prerequisite: graduate standing.

572 Pattern Recognition. (3 N

Pattern classification by distance functions and likeli-
heod functions, deterministic and statistical approaches
te trainable pattern classifiers. syntactic pattern recog-
nition. Prerequisite: STP 326 or ECE 383. (Equivalent to
EEE 553).

Special Courses: CSC 294,484.492‘493‘49;?}98
499, 590, 591, 592, 598, 599, 790, 791, 7827799, (See
pages 33-34.}
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Division of Construction
Vernon L. Hastings, M.S.[.E.. Director

PROFESSORS:
HASTINGS (COB 268). MICHELS, PETERMAN

ASSOCIATE PROFESSORS:
BURTON, CARR, SELLECK, WARD

ASSISTANT PROFESSORS:
WILSON

Purpose

The primary purpose of the Division of Con-
struction is to provide students the opportunity
ta ubtain a quality education in constructuion
and gualify them directly for positions of lead-
ership and responsibilits in the construction
industry.

Every cffort 1s made to provide a weil in-
tegrated program which will not onlv give the
student proficiency for a professional construe-
tion career. but will aiso develop ideals. judg-
ment, character and breadth of view necessary
for a constructor as well as significant cultural
attitudes. The Division is a member of the As-
sociated Schools of Construction, an organiza-
tion dedicated to the development and ad-
vancement of construction education. The
Construction program is accredited by the
American Council for Construction Education
{ACCE).

General Information

Admission. Sce pages [8-22 and 36 for in-
formation regarding requirements for admis-
sion. transfer. retention, disqualification. und
reinstatement.

In addition, the Division of Construction re-
quires secondary school units totalling 31
units in mathematics. including advanced al-
gebra, geometry and trigonometry. Students
having emissions or deficiencies in subject
matter preparation shall be required to com-
plete additional university credit course work
which will not be applied toward a construc-
tion degree. These mayv include MAT 113 Col-
lege Adgebra and Trigonometry, MAT 117
College Algebra. MAT 118 Plane Trigenome-
try and PHY 101 [ntroduction to Physics.

The freshman and sophomore programs of
study are designed to facilitate transfer for
junior and community college students or As-
sociate Degree graduates. Vocational and craft
oriented courses taught at community colleges
will not be accepted for credit towards a
bachelor’s degree.
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Students shall complete the following basic
requirements prior to registering for advanced
COUrses:

(1)} Al first semester first year courses and
the University English requirement (see page
28) must be completed by the time the student
has accumulated 48 semester hours of pro-
gram requirements

(2) All second semester, first-year courses
must be completed by the time the student has
completed 64 semester hours of program re
quirements. Transfer students will be given a
one semester waiver,

Any student not making satisfactory prog
ress will be permitted to register for only those
courses required to correct any deficiencies.

Further information may be obtained from
the Division of Construction, College of En-
gineering and Applied Sciences, Arizona State
University, Tempe, Arizona 85287,

Student Organizations. The Division has a
chapter of Sigma Lambda Chi, a national
honor society that recognizes high academic
achievement 1n accepted construction pro-
grams. The Division is also host to student
chapters of the Associated General Contrac
tors of America (AGC) and the Associated
Builders and Constructors (ABC).

Requirements for Graduation. In order to
qualify for graduation from the Division of
Construction a student must have a grade
point average of at least 2,00 for all mathe-
matics, science, engineering and construction
courses.

Scholarships. Apart from those given by the
University generally, a number of scholarships
from the construction industry are awarded to
students registered in the construction pro-
gram. They are awarded on the basis of
academic achievement and participation in ac
tivities of the construction program.

Bachelor of Science Degree in
Construction

Students secking a Bachelor of Science degree
in construction must satisfactorily complete a
curriculum of not less than 132 semester
hours. Construction careers are so broadly di-
versified that no single curriculum will fit the
student for universai entry into all fields. As
an example, engineering heavy contractors
usually place more emphasis on technical and
engineering science skills than do residential
contractors developers, who usually prefer a
greater depth of knowledge in management
and urban science. To ensure a balanced un
derstanding of the technical, professional and
philosophical standards which distinguish

modern day constructors, advisory groups rep-
resenting leading associations of contractors
and builders provide counsel in curriculum de-
velopment. Construction has a common core
of engineering science, management and
behavioral courses on which students may
build defined areas of emphasis to suit individ-
ual backgrounds, aptitudes and objectives.
These areas of emphasis are not absolute but
generally match major divisions of the con-
struction industry.

Areas of Emphasis
General Building Construction

Heavy Construction
Specialty Construction

The lower division courses are the same for all
areas. Each is arranged to accent requisite
technical skills and develop management, lead-
ership and competitive qualities in the student.
Prescribed are a combination of General Stud-
ies, technical courses basic to engineering and
construction, and a broad range of applied
management subjects fundamental to the busi
ness of contracting. Students must be edu-
cated to survive heavy demands for explicit
technical performance during their early
career years, and they also must understand
the functions of their employers and the indus-
try they serve. The students should zcquire the
motivation for continuing their education
which, when combined with experience, will
qualify them for top positions of leadership
and authority in the construction industry.

Students in all areas of emphasis shall be
required to complete a construction core of
science-based engineering, construction and
management courses. Since the credit hours
vary for some alternative courses in the core,
any differences in credits will be made up in
the selected fields of specialization to achieve a
mimmum of 132 credit hours.

General Studies Requirements (45 Sem, Hrs.)

Humanities and Fine Arts* (8 Sem. Hrs.)
Architecture (DES) Course Required...............2
EIECtIVES vt e s i e i s e v 6

Behavioral and Social Sciences* (9 Sem. Hrs.)
ECN 201  Principles of Economics
ECN 202 Principles of Economics

Elective .. oo oot coee v e i 3

*See pages 209 210 for specific requirements and
approved list.



Science and Mathematics (22 Sem. Hrs.)

PHY 111/ General Physics
113 (Mechanics and Heat) ..o

PHY 112/ General Physics
114 (Electricity, Light, Magnetism) .. 4

MAT226 Elements of Statistics.....cccooeveeen. 3

MAT270 Cal. with Analytic Geom. I ......... 4
CSC 181 Programming in Basic (3)
Science/Lab Elective ................... 4
or
CIS 201 Business Programming..........cooe. 3

English Requirement (6 Sem. Hrs.)

ENG 101
or
ENG 105 Advanced Freshman
Composition .........ccocevecccviene. 3
(Must pass exemption examination - see place-
ment examinations for proficiency, page 28.)

/102 Freshman Composition ... 6

Construction Core Requirements (70 Sem. Hrs.)

ACC 21l Elementary Accounting .............. 3
ECE 104 Engincering Graphics..... 2
CON 221 Statics Mechanics.......oocrviniiieeee. 3
ADS 233 Business Communication ............. 3
ADS 305 Business Law 3
CON 243 Construction Materials and
Specifications ....cooveeceveeeeivees 2
CON 244 Construction Graphics ...........o... 2
CON 252 Construction Equipment ............. 2
EEE 273 Electrical Construction ................ 4
CEE 310 Construction Materials Testing... 3
CEE 341 Surveying.......ocooeeee. N
CEE 380 Hydraulics and Hydrology 3
CON 323 Strength of Materials......occocviieee. 3
CON 331 Construction Safety and Risk
Management ...
CON 345 Mechanical Systems......ccococccrrerrs 3
CON 366 Construction Methods.................. 3
CON 374 Systems Managementi for
Construction .....ooevevvereeceirens. 2
CON 383 Construction Estimating........... 3
CON 389 Construction Cost Accounting
and Controb......coiviiiinenn,. 3
CON 395 Construction Planning and
Scheduling ...cccooicveniiieennnns 3
CON 424 Structural Design ... 3
CON 453 Construciion Labor
Management.......ocniennnn 3
CON 463 Foundations and Concrete
SEIUCHULES . vereererer vt rs e sasinrs 3
CON 496 Construction Contract
Administration.........oeeniiiiees 3
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CEE 450 Sail Mechanics in

Construction ..oveceveeeeisiiinns. 3

Advisor-approved alternates/transfer credits

for courses listed above may vary from the to-
tal required semester hours indicated. Such
variances shall not reduce the minimum of 132
scmester hours required for the degree.

Construction Areas of Emphasis

The course work for the first two years is the
same for all three areas of emphasis. The spe-
cific lower division requirements are shown
below:

First Semester

Semester

Hours
ENG 101 Freshman Caomposition ................ 3
PHY 111 /113 Gen. Physics 4
MAT 270 Calculus...cooeeivviciciiiecieeecniiee. #
ECE 104 Engrg. Graphics ..oooeevivvieecnne. 2
Humanities Elective ... 3
T8

Second Semester
ENG 102 Freshman Composition ......c......... 3
DES 100 Imtroto Arch. L. 2
PHY 112 /114 Gen. Physics ..o, 4
ACC 211 Elem. Accounting....cceevveeecennnne 3
Science Elective....... 4
Total ..o 16

Third Semester

ECN 201 Principles Economics...... .3
C8C 181 or CIS 20 Programming.......... 3
CON 221 Btaties ovceveeirececieccrccmescesveeeneee 3
ADS 233 Business Communication... .3
CON 243 Intro. Const. Mat. ... 2
CON 244 Constr. Graphics ..o 2
.16

Fourth Semester

ECN 202 Principles Economics.....ovceeiiienns 3
MAT 226 Elements of Stauistics.....c..ec..c... 3
CON 323 Strength of Materials................... 3
CEE 341 SUIVeYINE....coooeniiicceieneiaenee e
CON 252 Constr. Equipment ......oiiennen.

SS Elective....oooeviiiveeiiccieeee,

Total oo L7

One of the following three areas of emphasis is
to be selected by each student.

General Building Construction. The general
building emphasis provides a foundation for
students who wish to follow careers as manag-
ers or owners of firms engaged in the construc-
tion of residential, commercial and institu-



226 DIVISION OF CONSTRUCTION

tional structures. While conventional building
is still a major factor in this field, modern edu-
cational focus is on building systems required
for the mass development and production of
large scale projects. General construction is
treated as a complele process from conception
through delivery of completed facilities to
users.

General Buiiding Emphasis
Requirements {17 Sem. Hrs.)

REA 251 Real Estate Principles.................. 3
CON 384 Advanced Building Estimating.... 3
REA 411 Real Estate Law oo

CON 472 Land Development Feasibility..... 2
Approved technical electives......o..ooeviiiecenenn, 6

Heavy Construction. The heavy construction
emphasis prepares students for careers with
constructors. Typical projects in which they
are involved are highways, railroads, airports,
power plants, rapid transit systems, process
plants, harbor and waterfront facilities, pipe-
lines, dams, tunnels, bridges, canals, sewerage
and water works, mass earthwork, and other
heavy public works.

Heavy Construction Emphasis
Requirements (17 Sem. Hrs.)

ADS 306 Bausiness Law ..o, 3
CEE 344 Route Surveying.......ovviveninnns 3
CON 486 Heavy Construction Estimating .. 3
CON 482 Cost Engineering........cc.c.ocevne0, 2
Approved technical electives.....ooviocececuceiieccecene, 6

Specialty Construction. Specialty construction
includes areas such as mechanical, electrical,
air conditioning, roofing, concrete, commercial
and industrial refrigeration and fire protection
systems. This area of emphasis is also intended
to provide an option for those students inter-
ested in such areas as utility contracting and
fand development or other specialty areas.
Upon application by the student and in con-
sultation with an advisor a specific program of
courses to be added to the General Studies
and the core sequence may be developed sub-
ject to courses offered within the University
and the approval of the Division director.

Specialty Counstruction
Requirements (17 Sem. Hrs.)

CON 455 Construction Office Methods....... 3
CON 468 Conceptual and Electrical
Estimating.....coooecvvevvveccccvens. 3
CON 482 Cost Engineering....ocoovviieeeeeen 2
Approved technical electives............coeveeevecvneeenne.. 9

CONSTRUCTION
CON 221 Static Mechanica. (3) F, S
Force systems acting on structures. Forces, moments,
equilibrium, centroids, trusses, beams, cables, frames,
machines, friction, section properties, masses. Both US
and Sl units of measurement. Field trips. Prerequisiles:
MAT 270, PHY 111/113.
243 Introduction to Construction Materials and
Specifications. (2) F, 5
Construction materials and components. Emphasizing
material descriptions, usages and incorporation into the
structure. Field trips. Prerequisite: ECE 104 or equiva-
lent.

244 Construction Graphics. (1) F, S

Sketching and architectural dratting of buiiding mate-
rials and systems. Computer graphic applications for
construction, Field trips. Lecture and two hours labo-
ratory. Prerequisite: ECE 104 or equivalent.

252 Construction Equipment. (2)F, S

Characteristics, capabitities, limitations and employ-
ment of generat building and heavy construction equip-
ment, Fleel operations, maintenance programs. Field
trips. Prerequisite: Sophomore standing.

323 Strength of Materials. (3)F, S

Analyses of strength and rigidity of structural members
in resisting applied forces, Stress, strain, shear, mo-
ment, deflactions, combined stresses, connections, mo-
ment distribution. Both US and SI units of measure-
ment. Field trips. Prerequisite: CON 221.

331 Construction Safety and Risk Management (2) F,
s

Protective equipment and devices, inspection proce-
dures and recerd keeping. OSHA requirements for con-
struction. Hazard analysis and liability assignment. Eco-
nomics of accident protection. Field trips. Prerequisite:
Sophomore standing.

345 Mechanical Systems. (3) F, S

Heating and cooling systems for buildings. Sanitary and
water piping layout and simple design. Computer-aided
calculations. Field trips. Four hours lecture and labo-
ratory. Prerequisites: CON 243, CSC 181 or equivalent;
PHY 111, 113.

366 Construction Methods. (3) F, S

Analysis of construction projects for the determination
of the most appropriate and economic methods. Job
organization, pre-planning and site layout. Field trips.
Prerequisites: CON 243, 244, 252, or approval of in-
structor. Four hours tecture and laboratory.

374 Systems Management for Construction. (2} F, S
Organization and management theory applied to the
construction process. Conceptual foundations. industry
environment, processes and management. Leadership
functions. Prerequisite: junior standing or approval of
instructor.

383 Construction Estimating. (3)F, S

Theories and systems of building estimating. Quantity
survey techniques, standard formats, classification and
analysis of work, unit cost determinations, simujated
bids. Computer applications. Field trips. Four hours lec-
ture and laboratory. Prerequisites: CSC 181 or equiva-
lent; CON 243, 244; construction majors only or ap-
proval of instructor.

384 Advanced Building Estimating. (3) F, §

Methods analysis and cost estimating for construction
of gengral building projects. Gontinuation of CON 383,
Field trips. Four hours lecture and laboratory.

389 Construction Cost Accounting and Control. (3) F,
3

Nature of construction cost. investment modals, de-
preciation and tax theory, variable equipment costs,



Cash flow theory, profitability and analysis. Computer
applications. Funding sources and arrangements.
Builder’s insurance. Prerequisites: CSC 181 or eguiva-
lent, ACC 211, CON 383.

395 Construction Planning and Scheduling. (3} F, 5
Various network methods of project scheduling, such as
AQA, AON, GPM, PERT and PDM. Using manual and
computer systems. Other graphic methods including
bar-charting, fine-of-balance, and VPM, resource al-
location and time/cost analysis. Prerequisites: comput-
er programming; CON 244, 366, 383.

401 Construction Firm Management and Control. (3) F
Application of construction management principles by
the small or specialty contractor. Directed experience in
the analysis and evaluation of smail contractor prob-
lems. Prerequisites: CON 374, 383, 389, 395.

424 Structural Design. (3} F, S

Eccnomic use of steel, reinforced concrete, and wood
in building and engineered structures. Design of beams,
columns, and connections. Elastic and ultimate strength
design. Student design projects. Field trips, Prerequi-
site: CON 323.

453 Construction Labor Management. (3} F, S

Labor and management history, union and open shop
organization of building and construction workers; ap-
plicable laws and governmeni regulations; goals, eco-
nomic power, jurisdictional disputes, and grievance pro-
cedures. Four hours lecture and laboratory. Prerequi-
sites: ECN 202; CON 374,

455 Construction Office Methods. (3) S
Administrative systems and procedures for the con-
struction company office including methods improve-
ment and work simplification, office layout, business
forms and design, office manuals, Prereguisites: ADS
233; CON 389.

483 Foundations and Concrete Structures. (3)F, S
Subsurface construction theory and practice for foun-
dations of buildings and engineered facilities. Concrete
form design for foundations and structural frames, Un-
derpinning, piling, dry and wet excavating, dewatering,
cofterdams, caissons. Field trips. Three lectures, 1 reci-
tation. Prerequisites: GON 323, 424, CEE 450.

468 Conceptual and Electrical Estimating. (3) F
System of estimating construction costs before design
has been initiated. Cost estimating for large projects.
Analysis and organization of electrical estimate. Prereg-
uisite: CON 383,

472 Land Development Feasibility. (2) S

Economic location theory. Analysis of the profitability of
land developments. Computer applications. Prerequi-
sites: CSC 181, CON 383, 389. Field trips.

474 Power and Process Plant Construction, (2-3) S
Review of selected industrial processes. Design isomet-
ric drawings, and estimating cosis for pipe, electrical,
pressure vessels, and instrumentation. Project manage-
ment of major industrial projects. Two-three hours lec-
ture. Field trips. Prerequisites: CON 244, 345, 389, or
approval of the instructor.

482 Cost Engineering. (2) S

The time-value of money. Comparison of alternatives,
depreciation methods and impact on taxes, replace-
ment and break-even analysis. Construction financing
and analysis. Prerequisite: CON 389.

486 Heavy Construction Estimating. (3)F, 5

Methods analysis and cost estirmation for construction
of highways, bridges, tunnels, dams and other en-
gineering works. Prerequisites: CON 383, CEE 344, or
approval of instructor, Field trips.
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496 Construction Contract Administration. (3} F, S
Case studies. Effects of organization on construction
contract operations. Essentials of construction law.
Prime contracts, sub-contracts, joint venture and con-
sortium agreements, and change orders. Documenta-
tion. Claims. arbitration, and litigation. Quality control
requirements. Bonding, insurance, indemnification pro-
cedures. Ethical practice, licensing, codes, etc. Field
trips. Prerequisites: Senior standing; ADS 233, ENG
301, or CON 374.

531 Economics of the Construction industries. (3} F
The econornic environment of construction with empha-
$is on unique aspects; critical review of economic litera-
ture dealing with the construction industries. Prerequi-
sites: ECN 201, 202 and CON 496 or approval of in-
structor.

551 Facilities Operation and Maintenance, (3) S
Analysis of maintenance work, Structure of the mainte~
nance work and organization. Contract maintenance
and force account economics. Maintenance control and
supervision of operations. Field trips. Prerequisites:
CON 389, CON 395 or approval of instructor.

577 Construction Systems Engineering. (3) F

Systems theory as applied to the construction process.
Alternates for structuring information flows and the
control of projects. Prerequisite: IEE 476 or equivalent.
Special Courses. 294, 484, 494, 498, 499. (See pages
33-34)

School of Engineering
C. R. Haden, Ph.D., Director

Purpose

A large percentage of all engineering degree
holders are found in leadership positions in a
wide varicty of industrial settings. Although
an education in engineering is generally con-
sidered 10 be one of the best of technical edu-
cations, it also provides an opportunity for the
development of many additional activities, ap-
titudes and interests, including moral, ethical,
and professional concepts. In this era of rapid
technological change, an engineering educa-
tion will serve our society well as a truly liber-
al education. Society’s needs in the decades
ahead call for engineering contributions on a
scale not previously experienced. The well-
being of our civilization as we know it may
well depend upon how effectively this resource
is developed.

Students studying engineering at Arizona
State University are expected to acquire a
thorough understanding of the fundamentals
of mathematics and the sciences and their ap-
plications to the various engineering fields.
The program is designed to develop a balance
between science and engineering and an un-
derstanding of the economic and social con-
sequences of engineering activity. The goals
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include the promotion of the general welfare
of the engineering profession,

The courses offered are designed to meet the
needs of the following students: (1) those who
wish to obtain a degree in engineering and
who plan careers in which science, mathe-
matics, and anatytical methods are of special
value; {2) thosc who wish to do graduate work
in enginecring; (3) those who wish one or two
years of training in mathematics, applied sci-
ence, and engineering in preparation for a
technical career; (4) those who desire pre-
engineering for the purpose of deciding which
program 1o undertake or those who desire to
transfer to another college or university; (3)
those who wish to take certain electives in en-
gineering while pursuing another program in
the University.

General Information
Admission

See pages 18-22 and 36 for information re-
garding requirements for admission, transfer,
retention, disqualification, and reinstatement.

In addition, beginning college students who
are beginning their initial college work in the
School of Engineering should present certain
secondary school units in addition to the mini-
mum University requirements. A total of 3%
units is required in mathematics. Included
must be; college algebra, geometry and trigo-
nometry. The laboratory sciences chosen must
include at least one unit in physics and one
unit in chemistry. Calcutus and biclogy are
recommended.

Students who have omissions or deficiencies
in subject matter preparation may be required
to complete additional university credit course
work which may not be applied toward an en-
gineering degree. One or more of the
courses—MAT 115 College Algebra and Trig-
onometry, PHY 111, 113 College Physisics (or
PHY 101 Introduction to Physics), ENG 101

General Studies

Engineering Core
47 sem. hrs.

32 sem, hrs.
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Freshman Composition*, CHM 113 General
Chemistry—are taken to satisfy omissions or
deficiencies.

Requirements for Graduation. In order to
qualify for graduation from the School of En-
gineering a student must have a grade poini
average of at least 2.00 for the 51 semester
hours of required courses in the major field.
Programs of Study. The composition of the
Bachelor of Science (B.S.) and Bachelor of
Science in Engineering (B.S.E.} degrees is
made up of three parts: University General
Studies, an Engineering Core, and a major.
This combination is illustrated in the accom-
panying chart.

The General Studies satisfy a University re-
quirement and include basic studies in the hu-
manities and fine arts, the social and behavior-
al sciences, the engineering and physical sci-
ences, and mathematics (see page 36-37).
These courses comprise approximately 35% of
the degree program.

The Engineering Core is a specific and orga-
nized body of knowledge that will serve as a
foundation to engineering and for further spe-
cialized studies in a particular engineering ma-
jor. These courses comprise approximately
25% of the degree program,

The majors available are of two types: (1)
those associated with a particular department
within the School of Engineering (for ex-
ample, electrical and computer engineering, ci-
vil engineering, etc.), and (2) those offered as
Special and Interdisciplinary Studies (for ex-
ample, bicengineering, nuclear sciences,
premedical, etc.). In general, the departmental
curricula are extensions beyond the En-
gineering Core and cover a wide variety of
subject areas within each field. In each case
several courses are set aside for the student’s
use as technical electives to support an area of
emphasis.
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o A
/ A
{ [
& - P
\
Major BSE Degree
{including Area 130 sem. hrs.

of Emphasis)
51 sem. hrs.

*See statement on Placemenmt Examinations for Proficiency—English, page 28.



For convenience, the departments are desig-
nated as CEE (Civil Engineering), CHE
{Chemical and Bio Engineering), EEE (Elec-
trical and Computer Engineering), IEE (Indus-
trial and Management Systems Engineering),
and MAE (Mechanical and Aerospace En-
gineering).

The areas offered under the Engineering
Special and Interdisciplinary Studies are de-
signed for those students whose educational
objectives require more intensity of concentra-
tion on a particular subject or more curricular
flexibility among engineering disciplines than
is possible in the traditional departmental
fields. Again, several courses are made
available 1o the student within each major to
support an area of emphasis. Major courses
comprise approximately 40% of the degree
program.

The first two years of study are concerned
primarily with the General Studies and the
Engineering Core, with more time being spent
with General Studies. The final two years of
study are concerned with the Engineering
Core and the major, with a considerable part
of the time being spent with the major. This
arrangement can be illustrated by the chart
below.

The sequential arrangement of all course
work for the B.S. and B.S.E. degrees into the
three categories shown on page 228 is espe-
cially helpful to the beginning student. The se-
mester by semester selection of courses will
vary from one field to another. An example of
a typical freshman engineering schedule is
shown below,

Typical Freshman Year

Semester
Hours

Fall Semester

CHM 114! or CHM 116 General Chemistry 4
MAT 2902 Caleulus T ...vvoecererercrsooocenccanre S
ECE 102 Introduction to Engineering......... 2
ECE 104 Engineering Graphics and
Destan ..o 2
Social Sciences {(or ENG 101) ST |
Totak....o.cooioeeecrer e L6
First Year Second Year
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Spring Semester

ECE 122 Computer Programming .............. 2
or CSC 182 Elementary Computer
Programming (2)

MAT 2912 Caleulus oo S
PHY  115% University Physics ... 4
PHY 117 Univ. Physics Lab .o, 1
Humanities or Fine Arts.......oovviiiviienicriieece 2
ENG 1025 or ENG 103 English .......cccoiinns 3

Chemical Engineering students will take CHM 113,
Some students may desire a math review and take MAT
115 Algebra and Trigonomelry; others may desire a less
intense calculus sequence and take MAT 270.

Students who elect to take MAT 270 must also complete
MAT 271 and 272.

Students who have nol completed one unit of physics in
high school shauld complete PHY 111 and 113 (or PHY
101} in the preceding semester.

Students not eligible for ENG 105 should complete ENG
101 in the preceding semester.

[
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Well-prepared students usually can com-
plete the program of study leading to an un-
dergraduate degree in engineering in four
years, or fewer than four by attending Sum-
mer Sessions. Many students, however, may
find it advantageous or necessary to devote
more than four years to the undergraduate
program by pursuing, in any semester, fewer
studies than are regularly prescribed. Where
omissions or deficiencies exist, i.e., in chemis-
try, English, physics, or mathematics, the stu-
dent must complete more than the minimum
of 130 semester hours. Therefore, in cases of
inadequalte secondary preparation, poor
health, or financial necessily requiring much
time for outside work, the undergraduate pro-
gram should be extended to five years or
longer.

Professional Accreditation

All the undergraduate engineering majors—
chemical, civil, computer systems, electrical,
industrial, and mechanical engineering—are
accredited by the Engineering Accreditation

Third Year Fourth Year

AREA OF EMPHASIS
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Commussion of the Accreditation Board for
Engineering and Technelogy (ABET). The en-
gineering special and interdisciplinary studies
(including aerospace engineering, man
ufacturing engineering and materials science)
are accred'ted by ABET under the designa
tions Engineering and Engineering Science, re-
spectively, Master of Science programs are ac
¢redited by ABET 1n the fields of electrical, ci
vi, industrial, and mechanical engineering,
and in engineering science.

Degree Requirements

The degree programs in engineering at Ari-
zona State University are mtended to develop
habits of quantitative thought having equal
utility for both the practice of engineering and
other professional fields. It 1s the intent of the
faculty that all students be prepared in:

(1) Competency in oral and written commu
rication 1n the English language which is con
sidered to be essential for the engineering
graduate, Although the requuirement of specific
course work may serve as a foundation for
such competency, the development of commu-
nication skills should be demonstrated by stu
dent work in engineering courses. As a mini
mum and in addition to the 130 semester hour
course requirements, all students must satisfy
the Unmiversity Enghish prohciency require
ments (see page 28).

(2) General Studies to ensure that the en-
gineer will acquire a satisfactory level of basic
knowledge in the humanities and fine arts, so
cial and behavioral sciences, and sciences and
mathematics. These subjects are so sclected as
to give the engineer an increased awareness of
social responsibilities, to provide 1n under
standing of related factors in the decision-
making process, and to provide a foundation
for the study of engineering (see pages 36 37
for approved list).

(3) Fundamental studies in engineering and
related subjects that will further develop the
foundation for cngineering and to provide the
base for specialized studies in a particular en-
gineering discipline,

(4) Major studies that provide a depth of
understanding for a more dehnitive body of
knowledge appropriate to a particular aspect
of soc etal concern. These studies include tech
nical elective course work in an area of em
phasis that may be se ected by the student

The specific course requirements for the
three parts of the BS and B.S E. degrees are
listed below.

B.S. and B.S.E. Degree Requirements

Semester
Hours

University English Proficiency
Requirement ... ... ...

General Studies

.. (See page 28)

Humamties and Fine Arts Courses 6 to 10*
Behav ora and Soc al Sciences Courses... 7 to 3*
ECN 201 Prnciples of Ecoromics ..... ... 3
CHM 114 or CHM 116 General Chem stry 4
PHY 115 Umversity Physics .. 4
PHY 116 Un versity Physics.. e 4
PHY 117 Un vers ty Physics Laboratory. |
PHY 118 Un vers ty Physics Laboratory. ... 1
MAT 290 Caleulus .. .. ... .. 5
MAT 291 Calculus 11 5
MAT 374 Elementary Differentia
Equations. ... ... R |
(or ECE 380 Ordinary Diﬂ'crentlal
Equations)

Approved Mathematics Content Electives. .. . . 4
Total General Studies ... ... .... 47

* Sec page 2 0 tor the spec { ¢ requirements and the ap
proved st

Nyte The mathemat ¢s sequence MAT 7790, 771, 272 may
be subst’tuted [ r the 10 semester hour mathemat cs re-

qu rement, However the eatra 2 semester hours may not be
used to sat sty graduat on requirements

Engineering Core

The courses included in the Engineering Core
are taught i such a manner that they serve as
basic background material (1) for all en-
gineering students who will be taking sub-
sequent work in the same and related subject
areas, and (2) for those students who may not
desire to pursue additional studies in a partic
ular subject area. Thus, subjects within the
Engineering Core are taught with an integrity
and quality appropriately relevant to the par
ticular discipling, but always with an attitude
and concern for both engineering in general
and for the particular magor(s). The courses
required are histed below:

Sem ster
Hours
Engineering Core
ECE 102 lintroduct on to Eng neering ... .. 2
ECE 104 Eng neering Graphics ind
Design . C e 2
ECE 172 Computer Programmng .. .. ... 2

or CSC 182 E ementary Fortein Programn mne
ECE 710 Engineering Mcchanics | States 3

ECE 304 Eectrica Networks and
System Analogies . .. 4
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ECE 312 Engincering Mechznics I1:
Dynamics .c..coooeceevinimviireeenees 3
ECE 313 Introduction to
Deformable Solids ............... 3
ECE 334 Electronic Devices and
Instrumentation ........ccoovvereens
ECE 340 Thermodynamics ....ccceeinicicceee. 3

or CHM 441 General
Physical Chemistry
350 Structure and Propcrtics of
Materials... [T SNORURIP |

or ECE 351 Engmeermg Materials
or ECE 352 Semiconductors and Devices
or CHM 442 General Physical Chemistry

400 Engineering Communications...... 3

ECE

ECE
Total Engineering Core ... 32

Major

Majors and areas of emphasis are offered by
the six engineering departments: Chemical
and Bio Engineering, Civil Engineering, Elec-
trical and Computer Engineering, Industrial
and Management Systems Engincering, Me-
chanical and Aerospace Engincering, and Spe-
cial and Interdisciplinary Engineering. About
one-fourth of the major credits are reserved
for the student’s use as an area of emphasis.
These credits are traditionally referred to as
“technical electives.” Requirements for each
of the majors offered arc described on the fol-
lowing pages.

Major (including area of emphasis)31 semes-
ter hours

Total Degree

Requirements* ...........c....... 130 semester hours

*These requirements are in addition to the Universi-
ty English proficiency requirements.

Department of Chemical
and Bio Engineering

PROFESSORS:

ZWIEBEL (COB B-210L), BERMAN, DORSON,
GUILBEAU, KUESTER, SATER, TREBILCOCK
ASSQCIATE PROFESSORS:
BECKMAN, BELLAMY, TORREST, TOWE
ASSISTANT PROFESSORS:

CALE, NELSON
PROFESSOR EMERITUS:

REISER

Chemical engineers are generally concerned
with processes involving chemical change. Stu-

dents aspiring to become chemical engincers
must prepare to solve a wide variety of prob-
lems utilizing chemistry, physics, mathe-
matics, and the engineering sciences. As pro-
fessionals in industry they shali apply these
fundamentals to creatively develop, economi-
cally design and productively operate pro-
cesses and their constituent equipment.

In addition to the chemical industry,
chemical engineers find challenging opportuni-
ties in the petroleum, energy, plastics, solid
state, metals, space, food, drugs, and health
care industries, where they practice in a wide
variety of occupations like environmental con-
trol, energy and materials transformations,
biomedical applications, fermentation, protein
recovery, extractive metallurgy, and separa-
tions. A large percentage of the industrial po-
sitions are filled by graduates with bachelor’s
degrees. However, there are lucrative and cre-
ative opportunities in research and develop-
ment for those who acquire post-graduate edu-
cation.

While subspecializations have developed
within the profession, the same broad body of
knowledge is generally expected of all
chemical engineers for maximum flexibility in
industrial positions. The preparation for
chemical engineering is accomplished by a
blend of classroom instruction and laboratory
experience. The courses for the undergraduate
degree can be classified into the following
categories (in semester hours):

General Studies! ........... ]
Humanities and So-:lal Sr:icncc courses,

plus English proficiency
Science and Mathematics Fundamentals ...........35

CHM 113, CHM 116

PHY 115, PHY 116

PHY 117, PHY 118

MAT 290, MAT 291

MAT 274, MAT 242

ECE 382 or ECE 383
Advanced Chemistry... oo L4

CHM 331, CHM 332 CHM 335

CHM 343, CHM 441, CHM 442
Engineering Core... . e 20

ECE 102, ECE 104, ECE 122,

ECE 210, ECE 312, ECE 313,

ECE 304, ECE 334, ECE 400
Chemical Engineering Fundamentals............... 20

CHE 311, CHE 312, CHE 331, CHE 332,

CHE 333, CHE 342, CHE 352

! See page 210 for approval of humanities and social sci-
ences,
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Chenucal Engineering Design .. ... ... o 14
CHE 432, CHE 442, CHE 451,
CHE 461, CHE 462
Techmcal Electnes .. ... . . . e B
A selection from among CHE under
graduate courses 4 1,412, 413, 473,
447 or CHE graduate courses, or appro
priate technical courses n other depart
ments with adv sor’s approval, One elec
tive course must have chemical content
and must be selected from among CHM
361, CHE 473, or any three credit hour
400 tevel CHM course.
Total for cred t requirement for BSE 131

To fulfill accreditation requirements and to
adequately prepare for the advanced chemistry
courses, chemical engineering majors are re
quired to take the CHM 113 and CHM 116
‘ntroductory chemistry sequence (CHM 117
and CHM 119 are acceptable substitutes).
Other freshman chemistry courses are nof ac
ceptable, and transfer students who have taken
another chemistry course may be required to
enro 11 CHM 113 and/or CHM [ 16.

The Chemical and Bio Engineering Depart-
ment also offers graduate programs lead 'ng to
the M.S.E., M.S and Ph.D. degrees These
programs provide a blend of classroom instruc
tion and research. A wide variety of topical
and relevant research projects are available for
thesis topics. Students interested in these pro-
grams should contact the department for up
to date descriptive literature.

Chemical Engineering Areas of Emphasis

Most students interested in pursuing a career
1 chemical engineering will follow the typical
sequence of courses outlined below. However,
those students who wish to specialize may
select to follow one of the following areas of
emphasis through the elective courses. Also,
substitutions may be made from selected re-
quired courses by petitioning the department
faculty. For those students who wish {0 em-
phastze biomedical or premedical studies the
preferred and already approved substitutions
are given below, In order to establish an area
of emphasis the student must declare his her
intention 1n writing at least one year prior to
graduation

The following are possible areas of emphasis
with a suggested hist of elective courses.

Bromedical Students who wish an emphas s
tn biomedical engineering should make the fol
lowing substitutions in the undergraduate
Chemical Engineering curriculum. CHE 411
for CHE 461; CHE 412 or AGB 435 for CHE
462

Additionally, students pursuing this area of
emphasis will take CHM 361 or AGB 435 as
a technical elective in the first semester, fourth
year, and CHE 413 as a technucal elective in
the second semester, fourth year.

Premedical- Students who wish to satisfy re-
quirements for medical school should make
the following substitutions in the undergradu
ate Chemical Engineering curriculum: CHE
411 for CHE 461; CHE 412 or AGB 435 for
CHE 462

Additionally, students pursuing this area of
emphasis will take either CHM 361, AGB
4335, or an upper level biology course as a
technical elective 1n the first semester, fourth
year, and CHE 413 as a technical elective in
the first semester, fourth year. The student is
also required to take BIO 101 and 102 to meet
medical school admission requirements; how-
ever. these courses will not be counted towards
the engineering bachelor’s degree.

Energ) Conversion and Conservation. CHE
553, 554, 556; MEE 583, 456, 458, 487.

Environmental Control. CHE 553, 554,
556, 562; CEE 361, 362, 561.

Plant Adnunistration CHE 553, 581; 1EE
431; MGT 301, 300.

Simulation, Svstems Control, and Design:
CHE 487, 556, 562, 563, 581; 1EE 463.

Chemical Engineering Program of Study
Typical Four-Year Sequence

First Year
Semester

Hours
First Semester
CHM 113 General Chemistry
MAT 290 Caleulus ! ... ... ... ...
ENG 101 Freshman Composttion. ...... .. 3
ECE 102 Intro. to Eng neering.. ............ 2
ECE 104 Engrg. Grapitics Design...... .o 2
CHE 496 Profess onal Semunar.. ....... ... 0

16
Second Semester
CHM 116 General Chemistry.. ... ... 4
MAT 791 Caleulusil.. . .. .. ... 5
ENG 102 Froshman Composition ... ... ... 3
PHY 115 Unwers ty Phys eson v v v s 4
PHY 117 Umv Physcs Lab......... ... 1
CHE 496 Professional Seminar 0
17
Second Year

First Semester
CHE 311 Materials Energy Bal.. . _ .. 3
ECE 122 Computer Programming. . | . 2



CHM 331 Gen. Orgamc Chemistry .. . .
MAT 274 Elem. Dtff. Eqns. ... coveiireccnecns v

MAT 242 Elem. Linear Algebra ....ccooves vuree 2
PHY 116 Umversity Phystcs e . 4
PHY 118 Unmy. Physics Lab.. .. . cvvenees |
CHE 496 Professional Seminar 0
18
Second Semester
CHE 312 Chem. Engrg. Princ . 3
CHE 331 Teansport Phenomena 3
CHM 332 Gen Organic Chemistry... ... 3
CHM 335 Gen Org. Chem. Lab............ 1
ECE 210 Engrg. Mech. I Statics. ... .3
General Studies.. ... ... .4
CHE 496 Prof. Sem’nar 0
17
Third Year
First Semester
CHE 332 Chem. Eng. Operations.. .....cco. ... 3
CHE 342 Appled ChE Thermo... .. .. ... 3
CHM 441 Gen. Physical Chem .. ... .. 3
CHM 343 Phys. Chem Lab ... ]
ECE 383 Problty Stats Engrg... ... ... 2
or ECE 384 Numrcl Analys
Engrg.
ECE 312 Engrg Mech. IT Dynam 3
General Studies . ... 3
CHE 496 Prof. Seminar ..o.ocovverernns O ¢
18

Second Semester
CHE 333 Appl of Transport Phen. ........ . .

3
CHE 352 Transport Laboratory ... .. .. 2
CHM 442 Physical Chemistry . ... .o veon 0 3
ECE 304 Elec. Networks.... oo e . ... 4
ECE 313 Intro Deformable Sol. ... et 3

General Studies ... ... o .. .3
CHE 496 Prof Semuinar ....

Fourth Year

First Semester
CHE 432 Prnc. of ChE Design ... v oo

CHE 442 Chenucal Reactor Design . . ...
CHE 461
CHE 451

3
3
Process Control. ....... e e 3
ChE Laboratory ... ..o vvveee 2
Tech. Elective ... ....... ... 3
General Studies ..o e o 3
CHE 496 Prof. Semmnar ... 0

17

Second Semester
CHE 462 Process Design....... .o venn 3
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ECE 334 Elec. Dev ces Instru........ . 4
ECE 400 Engrg. Communications.... ... 3
3
3

Tech Elective . ...
General Studies.. ... ... e
CHE 496 Prof Semunar.. ... . e - 0

Graduation Reg tremcnts 13 semester b urs pl o English
profic enc

Department of Civil
Engineering

PROFESSORS:

O'BANNON (EC G-120D), BETZ, BLACKBURN,
KLOCK, LUNDGREN, MATTHIAS, PIAN, RUFF,
TUMA
ASSOCIATE PROFESSORS:

BORGO DUFFY, HIGGINS, PAVLOVICH,
SINGHAL
ASSISTANT PROFESSORS:

HINKS, UPCHURCH

PROFESSOR EMERITUS:
W LSON

Civil engineers are responsible for the plan-
ning, design, construction, research and man-
agement of many transportation, structural,
urban and environmental projects which form
the basis of our madern civilization. These
projects include buildings, bridges, highways,
airports, dams, canals, irrigation projects, wa
ter and waste treatment plants and various
multipurpose systems. Education in this field
is established on scientific fundamentals with
extensive training and practice in one or more
areas of emphasis.

Ciril Engineering Core

The additional requirements for science, en
gineering sciences, and design specified in the
engineering core are satisfied within the civil
engineering core.

Seme ter

H urs
CEE 321 Structural Analysts ... ... . 3
CEE 322 Stee Structures .. .. .. .. 3
CEE 323 Concrete Structures ... .. . 3
CEE 341 Surveyng 3
CEE 351 Soil Mechanics C e 4
CEE 361, Environmental Engineering 6

362

CEE 372 Transportation Engineering. . 3
CEE 381 Hydraulic Engineering . e . 4
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CEE 496 Topies n CE Practice ... ... ... 2
MAE 371 F uid Mechanics. ... .
IEE 300 Economic Analysis for Engineers 2

Special Requirements. Except for Sur
veying, civil engineering core courses may not
be taken without permission until:

{1) The engineering core {except electrical
and communications courses} has been
completed with an average grade of C
or better;

(2) Each of MAT 290, MAT 291, ECE
380 or MAT 274, ECE 210, ECE 312,
and ECE 313 (or their equivalent) have
been completed with a minimum grade
of C; and

(3) For international students, an official
TOEFL score of 550 (in addition to the
successful completion of the English
Composition requirements) has been re
ceved.

If attempted for the third time (because of
grades of W, I, D, and or E), MAT 290,
MAT 291, ECE 380 or MAT 274, ECE 210,
ECE 312, and ECE 313 (or their equivalent)
and all civil engineering core courses must be
completed with a grade of B or better. All oth-
er courses attempted a third time must be
completed with a grade of C or better. Failure
to meet the requirements in this paragraph
will result in automatic disqualification from
civil engineering. No civil engineering student
will be ailowed to attempt a course more than
three times,

Entering freshmen must have compieted one
year of high school chemistry and one year of
high school physics with grades of B or better
in each subject. Students who do got meet
these requirements will take CHM 113 (4)
CHM 116 (4) sequence 1n licu of CHM 114
{4) and PHY111/113 (3 1) as a prerequisite
to PHY 115 117.

A student must have earned a cumulative
GPA of 2.50 or better to be ehgible to take a
500-level course for credit toward the BSE de-
gree.

Bachelor’s Degree Program. Requirements
for the bachelor’s degree include the comple-
tion of the Civil Engineering Core courses and
15 credit hours of design and technical elec-
tives with an average grade of C or better.
Course selections will be made by the student
with the advisor’s approval. For those students
wishing to enter an area of emphasis, the tech
nical electives should be selected from the
elective area of particular interest. The gradu-
ate courses listed under the elective areas may,

with appropriate approvals, be taken for un-
dergraduate credit by students whose cumula
tive GPA is 2.50 or better.

Civil Engineering Designated Design
Flectives {minimum of 2 required)

Semester
Hours
CEE 423 Structural Design. ..o e 3
CEE 452 Foundations veeee 3
CEE 466 Samtary Systems Design .......... 3
CEE 475 Highway Geometric Design ..., ... 3
CEE 481 Woater Resources Engineering ... 3

Civil Engineering Technical Electives (mini
mum 9 hrs. required). A maximum 6 hrs. may
be selected outside Civil Engineering. Only
one Construction course may be used for tech
nical elective credit.

Civil Engineering Elective Areas of Emphasis
with Suggested Courses

Structural Engineering Analysis and de
sign of structures for buildings, bridges, space
frames, structural mechanics; CEE 423, 521,
531, 532.

Geotechnic Engineering  Assessment of en-
gineering properties and design utilizing soils
and rocks as engineering materials. CEE 452,
552, 555, 556, 557.

Environmental Engineering Water treat-
ment. Industrial and domestic waste treatment
and disposal. Public health engineering. Indus-
trial hygiene. CEE 466, 461, 563, CHM 231,
MIC 210, or MIC 201, 202.

Transportation Engineering Analysis and
design of transportation facilities. Transporta-
tion planning and economics. Transportation
in the urban environment. CEE 475, 471, 572,
574, 373, 576.

Water Resources Engineering Planning
and design of facilities for collection, storage,
and distribution of water, Water systems man
agement. Estimating availability of water re
sources. CEE 481, 579, 581, 582, 583.

Construction Engineering: CEE 344, 573,
CON 383, 395, 496. Only one course may be
selected from CON 383, 395, 496,

Civil Engineering Program of Study
Typical Four-Year Sequence

Freshman Year

Semester

Hours
First Semester
PHY 115 University Physics................. 4
and 117 Unw. Physics Lab ... ......... ... 1



MAT 290 Calculus I .viiiviiiiiecieeciniens 5

CHM 114 General Chemistry .........cccoconnnen 4

or CHM 116 General Chemistry

ECE 102 lntro.to Engineering.....cccoomvevneee. 2

CEE  496° Topics CE Practice..ourricvnieene _L
17

Second Semester

PHY 116 University Physics .. 4

and 118 Univ. Physics Lab ... 1

MAT 291 Caleulus ... S

ECE 122 Computer Programming .............. 2

or CSC 182 Elem. Fortran Prog.

Humanities Elective...cc.oocoeee. 2
Social Science Elective? .............. 3
17
Sophomore Year

First Semester

ECE 380 Ord. Diff. Eqns. Engts. oo 3

or MAT 274 Elem. Diff. Eqns.

ECE 210 Engrg. Mech. I/Statics.....ccoe.. 3

ECE 104 Engrg. Graphics/Design......oceee 2

CEE 3415 Surveying......coooovvveevvecveeceerrennnnes 3

ECN  201? Principles Economics... e 3

ENG 101! Freshman Composition ............... 3
17

Second Semester

ECE 304 Elec. Nuwk/Sys. Analog.....c..ce.. 4
Math Elective......cc..ocevnie. 2

ECE 313 Intro/Deformable Sol. ....c.oce. 3
ECE 312 Engrg. Mech. I[/Dynam.............. 3
ECE 340 Thermodynamics..... e 3
ENG 102! Freshman Composition ................ 3
18

Junior Year
First Semester

ECE 334 Electr. Device/Instru. ....cceeeeeee. 4
Math Electived ..o, 2
MAE 371 Fluid Mcchanics......cccocoovvee. 3
ECE 351 Engrg. Materials ........ .3
CEE  321% Structure Analysis... .3
Humanities Elective?...c.ovee 3
18
Second Semester
CEE  372% Transportation Engrg.....cccccccee.. 3
CEE  381° Hydraulic Engineering......ccccc... 4
CEE  351° Soil Mechanics............ .4
CEE  322% Steel Struciures....oceeeivveecvevivcrnes 3
CEE 3615 Environmental Engrg................... 3
17
Senior Year
First Semester
Design Elective? ..o 3
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Technicul Elective®..ooovvieivive, 3
CEE  362° Environmental Engrg. .. . 3
CEE  323% Concrete Structures .......cevveee. 3
IEE 300 Econ. Anal. Engrs. e 2
Social Science or
Humanities Elective®.....cccccce... 3
17
Second Semester
ECE 400 Engrg. Communications.............. 3
Design Elective? oo, 3
Technical Elective®....oooooene.. 3
Technical Elective®....ccooivivveeee 3
CEE 496 Topics CE Practice.... 1
Social Science Elective? ............. 2
15
Pre-Architecture

Civil engineering provides a means for quali-
fied students to complete the requirements for
admission to the College of Architecture while
satisfying preliminary prerequisites for further
study in structural engineering. Required
courses are detailed as Option “B” under Pre-
Professional Preparatory Studies in the Col-
lege of Architecture, page 140. To complete
this pre-architectural sequence in two years,
students should have done well in algebra,
trigonometry and physics in high school. Com-
pletion of a pre-calculus math course and
chemistry are desirable.

Joint Bachelor of Architecture/Master of
Science in Engineering Degree Program

Students who complete the pre-architecture
sequence in civil engineering may satisfy pre-
requisites for an M.S.E. degree (option 1 or
2), with a focus in structural engineering, by
completing ECE 351 and CEE 321, 322 and
323 as technical electives during their three-
year professional program in the College of
Architecture. Upon receipt of their Bachelor
of Architecture, such students can earn the
M.S.E. degree with 36 additional hours of ap-
proved course work if their academic qualifi-
cations satisfy graduate college requirements,

With sufficient ACT or SAT scores. ENG 103 substitutes
for both ENG 101 and 102,
ECN 201 is included in the required 6 hrs. of social sci-
ence which makes up part of the 16 hrs. of social science
and humanities {at last 6 of which must be humanities}).
See page 210 lor approved list.
Suitable math electives must have MAT 201, MAT 274
or ECE 380 as a prerequisile.
4 Design clectives must be chosen from CEE 423, 452, 466,
475 or 481.
Civil Engineering Core Courses.
Technical electives may be selected from, but are nor re-
striced to, any of the courses listed for the areas of em-
phasis.

w ta
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Department of Electrical
and
Computer Engineering

PROFESSORS:

(EC A-209), P.M ANDERSON, BACKUS,
BLACKLEDGE, CADZOW, DeMASSA, HADEN,
W. T. H GG NS, |. KAUFMAN, KELLY, PALAIS,

PATTERSON, P.E. RUSSELL, SCHRODER,
S RKIS, T.B. THOMPSON, TIGE, WANG,
WELCH
ASSOCIATE PROFESSORS:

AKERS, BOSE, DAVIS, GREENEICH,
McKLVEEN, O'GRADY, PAI, ROBBINS,
ROEDEL, SHEN, STE NMANN ZIMMER

ASSISTANT PROFESSORS:
TYLAVSKY, WHITE

The professional activities of electrical en

g neers directly affect the lives of most of the
world's population every day. They are respon
sible for the design and development of radio
and television transmitters and receivers, tele-
phone networks and switching systems, and
clectric power generation and d'stribution.
Less well known, but perhaps equally im
portant in terms of their impact on society, are
the design and application of digital comput-
ers, Within the broad scope of these systems,
the electrical engineer 1s concerned with a
challenging and diverse array of design and
development problems.

Electrical engineers design mimscule semi
conductor integrated ctrcuits which contan
manv thousands of elementary devices They
design systems for automatically controlling
mechanical devices and a vancty of processes.
They are responsible for the design of satellite
communication links as well as patient moni
toring systems for hospitals. The development
of the microprocessor has expanded the op
portunit es for ¢lectnical engineers 1o improve
the design of familiar products since these de-
vices are now incorperated in automobi es,
consumer and office products, enterta nment
systems, and a vast variety of test and
measurement instruments and machine tools.

A student can earn a B.S.E. degree in elec
trica engineering by choosing one of two op-
tions. the regular electrical engineer'ng option
or the computer engineering option. Many stu
dents of electrical engineering will be involved
in a variety of electrical and electronic prob-
lems in the course of their carcers. For these

students, the regular electrical engineering op-
tion which includes a broad background in the
diverse aspects of electrical engineering, is the
appropriate choice to meet career objectives.
On the other hand, recent advances in solid
state electronics and digital systems have pro-
duced a need for electrical engineers who are
specialists in digital computer systems. The
computer engineering option is intended for
those students who are planning to pursue 2
career in the computer industry. The curricu
lum of each option is structured so that
courses required in one may be chosen as tech
nical electives in the other.

Academic Requirements

The curriculum in electrical and computer en-
gineering builds upon the base provided by the
engineering core. Beyond the engineering core,
the curriculum is divided into three sections:
the electrical and computer engineering core
courses, the courses required for the option,
and the technical elective courses. Approved
technical elective courses serve to provide stu
dents with an opportunity to either broaden
their background in electrical and computer
engineering or to study, in greater depth, tech-
nical subjects 1n which they have special inter-
ests. Successful completion of the curriculum
leaves the student prepared to embark on a
career 1n electrical and computer engineering
or to pursue advanced education in graduate
school.

The attention of the student is directed to
the retention and graduation requirements of
the University and the School of Engineering.
In addition to those requirements, a student
must earn a grade of C or better in the mathe-
matics and physics courses listed in the first
two years of the program of study given
below. The student must also have a grade
point average of at least 2.00 for the following
group of courses' ECE 304, 334, 352; all
courses with an EEE prefix; and all other
courses used as technical electives.

Electrical and Computer Engineering Core
The following courses are required for stu-
dents in electrical and computer engineering
to fulfill the requirements of the engineering
core and the mathematics electives.

Semester
Hours
MAT 274 Elemeniary D'fferential
Equations . ... .. . ... .. 3
MAT 242 Eilementary Linear Algebra....... 2
MAT 362 Adv. Math for Eng neers and

Scientists coevins oo oo L .. 3
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ECE

In addition, the following courses are re-
quired to fulfill the electrical and computer en-
gineering core:

352 Semuconductors and Devices..... .. 3

Semester
Hour
EEE 301 Electr'cal Networks........ ... ... 3
EEE 303 Signals and Filters.. ... ... .. 3
EEE 321 Digital Computer Fundamentals

.................... 4
EEE 322 Duigntal Computer Fundamentals
EEE 340 Electromagnetic Engineering 1 3
EEE 396 Professional Seminar.... . ... . 0

Electrical Engineering Opticn Core

The following courses are required by the
regular electrical engineering option.

Semester

Hours

EEE 360 Electromechamcs.......... . ... 3
EEE 436 Fundamentals of Solid State

Devices.. .... .... ... RSP

EEE 440 Electromagnetic Engineering 11 4

EEE 455 Communication Systems . ... 4

EEE 480 Feedback Systems.... ... 4

Computer Engineering Option Core
The following courses are required by the

computer engineering option.
Sentester
Hours
EEE 422 Digital Computer Design I ... 3
EEE 423 Digital Computer Design 11 ..... .. 4
EEE 424 Computer Structures I ... ......... 3
EEE 425 Digital Systems C rcuits ......... .4

Technical Electives in Electrical and Computer
Engineering

The regular program in electrical engineering
has a minimum total of 15 semesier hours of
approved technical elective courses. The com-
puter option has a total of 19 hours of ap-
proved technical electives. Technical electives
may be selected {rom one or more of the fol-
fowing technical areas of emphasis.
Electromagnetic Fields and Waves: EEE 440,
441, 443, 445, 448,

Solid State Electronics- EEE 434, 435, 436,
437, 438.

Networks and Electronic Circunts' EEE 402,
405, 406, 425, 432, 433.

Computer Engineering: EEE 411, 422, 423,
424, 427.

Communication and Control; EEE 451, 455,
459, 480, 482.

Power Systems: EEE 360, 460, 461, 462, 463,
464, 470, 471, 473, 474

With the approval of their faculty advisor,
qualified students may choose technical elec-
tives from other courses in engineering, math-
ematics, and the sciences at or above the
300-level including graduate courses. In addi-
tion up to »ix credit hours of techmeal elec
tives may be chosen from the approved list of
courses from the College of Business Adminis
tration.
Program of Study. The first two years of
course work are tdentical for students in either
the regufar or computer options. Slight differ
ences occur in the jumor year, and the semor
year 15 considerably different for the two op
tions.

Electrical Engineering Program of Study
Typical Four-Year Sequence

Freshman Year

Semester
H urs
First Semester
MAT 290 Calculus. ... .. 5
CHM 114 or 16 Chemstry.. 4
ECE 102 [Intro. to Engra.... .. ... e o 2
ECE 104 Engrg Graphucs - 2
Eng 101 Eng ish 3
16
Second Semester
MAT 291 Cacuusll. ... 5
PHY 115 Univ. Physes .. .4
PHY 17 Physies Lab... . ... 1
ECE 122 Computer Prog...... ... e 2
HU Sst Elective e e 2
ENG 102 English O
17
Sophomore Year
First Semester
MAT 274 Dufferential EQ ... ... 3
MAT 242 Linear Algebra. ... e 2
EEE 321 Dig Comp. Fund. 1 .. ... 4
ECE 210 Statics B T |
PHY 116 Univ Physes .. .. .. 4
PHY 118 Phys'esLab.... ... . . R |
17
Second Semester
MAT 362 Adv Math for Engrs . ... .
ECE 304 Elec. Ntwks. & Anaogies... . 4
EEE 322 Dug. Comp Fund. 1l . ... .. 4
ECE 312 Dynamics ..... . .cens o oo 3
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ECN 2001 Economics.. ... ... e e . 3

17

Regular Option, Electrical Engineering:

Junior Year

Semester
H urs
First Semester

EEE 340 Electromagnetics [ 3
ECE 334 Eectronc Dev & Inst e . 4
EEE 301 Networks, 3
ECE 340 Thermodvnamics. 3
EEE 396 Professional Seminar ... ... .. 0
HU S§§ Elective . .. 3
16

Second Semester
EEE 440 Electromagnetics Il ... ... ... ... 4
EEE 360t Electron echames. . 3
EEE 303 Signals & F lters. 3
ECE 352 Semiconductors . .. .. .. . 3
HU S8 E ectrve . 4
17

Senior Year
First Semester

EEE 480 Feedback Sys 4
EEE 455 Comm Sys... .. .. .. ... .. 4
EEE 436 Solhd State Dev .. 3
ECE 313 Deformable Solids ... ... .3
Tech Elect ves ... .4
P8

Second Semester
Tech E ectives .11
HU S8 Elective . ... ... ... . 4
ECE 400 Engrg. Commun 3
18

Computer Option, Electrical Engineering

Junior Year
First Semester

EEE 422 C mputer Design 1. .. 3
ECE 334 Elcctrone Dev & Inst., ..o ... 4
EEE 301 Networks ... .. . 3
ECE 340 Thermodynamics ... 3
EEE 396 Profess onal Semmar... ... . 0
HU SS Elect ve 3
16
Second Semester
EEE 423 Computer Design 1l . .. 4
EEE 340 Flectromagneties 1 L, L. 3
EEE 303 Signals & Flters... ... .. .. 3

ECE

352 Semiconduclors ..oooees vvcecereciren, 3
Tech. Electives .3
HU 58! Elective.. . e r oo v 2
13
Senior Year
First Semester
EEE 424 Computer Structures.... ... ... 3
EEE 425 Digital Ckts. ... oo oe e oo, 4
ECE 3131 Deformable Solids. ... ... . ... ... 3
Tech Electives 4
HU 8§ Elective ... .... -3
£
Second Semester
EEE Tech Electives... .. vvvven. . 12
HU 5§ Elective ... oo -+ e e s
ECE 400 Engrg. Commun 3
18

1 Sec p ge ™10 for approved ist of humamities and socia
5C CNCes

Department of Industrial
and Management Systems
Engineering

PROFESSORS:
SM TH (EC G-120B), BEDWORTH, SHAW,
YOUNG

ASSOCIATE PROFESSORS:
ANDERSON, AUTORE, BAILEY, DEAN, KNIGHT,
LAWLER, MOOR, POLLOCK, ROE, ROLLIER,
STADMILLER

ASSISTANT PROFESSOR:
MACKULAK

PROFESSOR EMERITUS:
HOYT

Industrial engineering provides a multi-
disciplinary approach for analyzing, under
standing and resolving problems within or
ganizations. Emphasis is on objective and an
alytical procedures that facilitate sound deci-
sion making for problem solution. Industrial
engineering has applications 1n all areas of the
economy (industrial, service, commercial and
government). It is the branch of engineering
concerned not only with things but with
people. making industrial engineers a prime
source of management talent, Typical or-
gamizations employing industrial engineers in
clude hospitals, government at all levels, trans-
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portation, construction, banks, processing,
facilities design, manufacturing and ware-
housing.

Since modern industrial engineering ap
proaches for designing effective operational
systems are universally applicable to all forms
of enterprise, students must gain competence
in a number of areas of knowledge and be
capable, through application of such knowl
edge, of understanding complex systems. The
curricula 13 designed to provide students with
instruction 1n the latest technology inciuding
CAD, CIM, CAM, robotics, controls, data
base, graphics, and microtechnology with par
ticular emphasis on factory automation.

The purpose of the industrial Engineering
major, therefore, 1s to provide each student
with an understanding of (1) how operational
systems are designed, (2) how each component
of a system contributes to overall system effec-
tiveness, (3) the methodologies of systems
analysis, (4) the probablistic nature of events,
(5) the human component n complex systems
and {6) organization and management to
facilitate planning and control.

Industrial Engineering
The following course 1s required as a part of
the Engineering Core:

Semester
H ur
ECE 383 Probabil'ty and Statistics for
Engineers v - v v v 2

In addition, the following courses are re-
qured for the Industrial Engineering major:

ACC 498 Pro Seminar: Cost Accounting

for Engineers........ . 3
ASE 485 Engineering Statistics ..o cev e 3
IEE 300 Economuc Analysis for Engineers 2
IEE 362 Work Apalysis and Destgn .. ..... 3
IEE 372 Faciities Analysis and Design . 3
IEE 374 Quality Control v oo < o oo 3
IEE 431 Engmeering Adminisiration... ... 3
IEE 461 Integrated Production Control.... 3
IEE 473 System Applications of Linear

Programming.. .. ...... e 3
IEE 475 Fundamentals of Simulation., 3
IEE 476 Introduction to Operations

Research Models ... ...... 3
IEE 492 Project in Design and

Development... . ...o. e 3
MAE 351 Production Processes ... conen
Area of Emphasis (techmical electives). ..........13

Technical Eiectives in Industrial Engineering

In consultation with an advisor, technical
electives may be selected from one or more of
the following areas of emphasis. The graduate
courses listed under these areas may, with ap-
propriaie approvals, be taken for undergradu
ate credit.

Production Svstems: 1EE 463, MET 301,
MET 306, MGT 331, MGT 432, IEE 561,
IEE 570.

Computer aided Processes' 1EE 463, CHE
461, CSC 383, ESE 401, MET 306, MET
403.

Quality ControffReliability- TEE 330, IEE

474, AET 309, ASE 483, MAE 441, MAE
442, IEE >70.

Engineering Management 1EE 411, ADS
305, FIN 300, MOT 413, MGT 432, IEE 510,
IEE 531.

Information Systems 1EE 330, IEE 422,
CSC 304, CSC 410, C8C 412, IEE 577

With the approval of the student’s advisor,
technical electives may also be chosen from
other courses 1n engineering. mathematics, the
sciences, and business admimistration at or
above the 300 level

Industrial Engineering Program of Study
Typical Four-Year Sequence

Freshman Year

Semester
Hours
First Semester
ECE 102 Intro. to Eng neering 2
ECE 104 Engrg. Graphics Design 2
ENG 101 Freshman Composition ... . 3
MAT 290 Calculus | S
PHY 115 Univers'ty Physics. .. 4
PHY 117 Unwv Physics Lab 1
17
Second Semester
CHM 1142 General Chemustry 4
ENG 102 Freshman Composition.. . 3
MAT 291 Calculusil. ... ... . b
PHY 116 Univers'ty Physics... ... .. 4
PHY 118 Umv Physics Lab iy
17
Sophomore Year
First Semester
ECE 122 Computer Programming. . ... 2
ECE 210 Engrg Mech I Statics . 3
ECN 201} Principles Economies ... w3
MAT 242 Elem. Linear Algebra ... . ... . 2
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MAT 274 Elem. Difl. Equations.........couiree. 3
General Studies Elective? ........cooooeiveeo oo 3
16
Second Semester
ECE 312 Engrg. Mech. TI/Dynam 3
ECE 383 Prob. & Stat./Engrs. ... 2
IEE 300 Econ. Analysis/Engrs. ... 2
MAE 35! Production Processes.... 3
General Studies Elcctivch.....‘..............................__Z
17

Junior Year
First Semester

ACC 498 PS: Cost Acctg./Engrs....occeeeveveee. 3
ECE 304 Elec. Ntwk./Sys. Analog.....ccc.... &
ECE 313 Intro./Deformable Sol. ........... 3
[EE 362 Ind. Engrg. Analysis .....ccceovirnnee 3
IEE 374 Quality Control 3
16
Second Semester
ASE 485 Engrg. SLatistics ... ecmrieirniinrnnes 3
ECE 350 Struc./Propris. Matls......cccooeeas 3
IEE 372 Fac. Anmal. & Design el 3
General Studies Flective?
Technical Electives? .......oocoooviviviicee e 6
18

Senior Year

First Semester

ECE 340 Thermodynamics......ccovmmviiierrnnens 3
{EE 431 Eagrg. Administration 3
IEE 461 Integrated Production Control..... 3
IEE 473 Sys. Appl. of Lin. Prog. ............... 3
1EE 475 Fund. of Simulation .................... 3
Technical Elective® ..o 3
18
Second Semester
ECE 334 Electr. Device/Instru. oo 4
ECE 400 Engrg. Communication ................ 3
IEE 476 Intro. Oper. Res. Models ............. 3

Graduation Requirements: 130 semester hours minimum (ex-

cluding English requirement). Scholastic index of 2.0 or
better (C average)}

! Students with ACT English 1est score of 25 (SAT 630) or

better take ENG 105,

No high school chemistry, take CHM 113 and CHM
116.

General Studies courses should be selected from the list
of humanities and sociul science courses (see page 210}
approved for School of Engineering and must include
ECN 201.

Technical electives should be sclected from an area of
emphasis.

3

w

=

IEE 492 Proj. in Design & Dev..ercceeere. 3
Technical Elective ..ol iesiisiiiecnnncss 4
17

Manufacturing Engineering. Manufacturing
engineering is concerned with the application
of the principles of science to increase produc-
tivity in industry. This involves the design of
systems that allow for the best utilization of
men, machines, materizl, and money. Madern
manufacturing engineering is concerned with
the application ot technology including com-
puters, robots, graphics, mathematical and di-
gital models, information and data base sys-
tems, microtechnology, and systems theory.

Emphasis is placed on management and ec-
onomics as well as technology. Graduates of
the program will be well qualified to partici-
pate in the introduction of CAD/CAM and
factory automation technology to industry.

The following courses are required as part
of the Engineering Core:

Semester
Hours
ECE 350 Structure and Properties of
Materials. oo, 3
ECE 383 Probability and Staiistics for
Engingers ......ooocvveiiniiencenens 2

In addition, the following courses are required:

IEE 300 Economic Analysis for Engineers 2
{EE 330 Introduction to Data Base

DESIZN oo 2
IEE 374 Quality Conrol ...viecinrnrnnnnn. 3
IEE 431 Engineering Administration......... 3
IEE 463 Computer Aided Processes .......... 3
IEE 464 Computer Integrated Design

Applications........cocccveecirinnnns 3
MAE 317 Dynamic Systems and Control.... 4
MAE 351 Production Processes........oouevure 3
MAE 422 Mechanics of Materials ............. 3
MAE 441 Principles of Design L.ocvvrvveerns 3
MAE 447 Robotics and Its Influence on’

3

MAE 452 3
MET 403 N/C Computer Programming ..... 3

Technical FlectiVes. ..oiovirerrrie e rnsseenes 12
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Department of Mechanical
and Aerospace
Engineering

PROFESSORS:

METZGER (EC G 127B), ALLEN, AVERY,
BEAKLEY, BICKFORD, CARPENTER, CHEN,
COOPERRIDER, DAVIDSON, DITSWORTH,

EVANS, FLORSCHUETZ, JACOBSON,
JANKOWSKI, LOGAN, NELSON, RICE, SHAW,
STANLEY, L. THOMPSCN, WAGNER,
WALLACE, WOOD
ASSOCIATE PROFESSORS:

COGHLAN, HENDRICKSON, HIRLEMAN,

LIU, RANKIN, ROY, S. RUSSELL, S0, YAO
ASSISTANT PROFESSORS:
HASSAN, KRAUSE, LIMBERT, McNEILL,
NEITZEL, RAJAN

The Mechanical and Aerospace Engineering
Department is the administrative home for five
undergraduate majors:

Aerospace Engineering

Energy Systems Engineering

Engineering Science

Materials Science

Mechanical Engineering
All five majors build on the broad exposure to
the engineering, chemtcal and physical sci
ences as well 2s the mathematics embodied in
the General Studies and engincering core
courses required of all engineering students.

The Aerospace Engineering major provides
training for the aerespace industries and gov
ernment agencies. The Energy Systems En
gineering major provides training for students
interested in the energy field and in employ
ment with energy companies (i.e., petroleum
companies, solar energy agencies, the nuclear
industry, and with utility companies). The En
gineering Science major is intended for stu-
dents that prefer more emphasis in the science
and analysis side of engineering than is gener
ally available in more traditional engineering
programs. The specialized Matertals Science
major is designed for students who want ex-
tensive training in processing, use and creation
of materials. The Mechanical Engineering ma
Jor is, perhaps, one of the most broadly appli-
cable programs in engineering, providing
training for a wide variety of employment op
portunities. All of these majors are discussed
in more detail below.

The above majors can serve as entry points
to immediate professional employment or to

graduate study. The emphasts n all fields is on
development of fundamental skifls which will
have long lasting utility in our rapidly
changing technical society. Employers® desire
for this emphasis is a strong point in favor of
these choices of curricula over technology pro-
grams or special programs which emphasize
primanly current applications or specific in-
dustries,

Minimum Scholastic Requirements. All degree
programs in the department require that stu
dents attain at least a C (2.00) average in the
engineering core and major in order to be eli-
gible for graduation. Also, the department
may require additional or remedial work for
those students who have demonstrated a trend
of academic difficulty.

Engineering Core Options

Among the options hsted on page 230 as
part of the engineering core reqguirements, Me-
chanical and Aerospace engineering students
are required to select the following:

Semester

Hours

ECE 340 Thermodynamics.....cc.. oo wveene 3
ECE 350 Structure and Properties of

Materials.. ... . 3

The first two years are usually totally de-
voted to the General Studies and engineering
core requirements. Thus, all the degree pro-
grams in the department share essentially the
same course schedule for that period of time.
A typical schedule is given below:

Program of Study
Typical First and Second-Year Sequence
Freshiman Year

Semester
Hours

First Semester
MAT 290 Calculusl. . e e .. 8
CHM 114 or CHM 116 General Chemistry 4
ECE 102 Inotroduction to Engineering.. ... 2
ENG 10} Freshman Composition .......o.e. . 3
88 or HUM Elective! ... .o e e . 3
17
Second Semester
MAT 291 CalculusIl, .5
PHY (15 Umv. Physics... 4
PHY 117 Umnwv. Physics Lab . 1
ECE 104 Engrg. Graphics Design.. ... 2
ECE 122 Computer Programming ............. 2
ENG 102 Freshman Composition.... .oceeee 3
17
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Sophomore Year
First Semester

MAT 274 Elem. Diffil Equations....... ... 3
PHY 116 Umv Phys'cs .. i o, 4
PHY 118 Univ. Physics Lab. ... ... 1
ECE 210 Engr. Mech. [ Statics...... ....... 3

MAT 242 or ECE 384 (Check Program)..... 2

SS or HUM Elective .oevies cen ot e 4
17
Second Semester
BECE 304 Elec Ntwk Sys. Analogies. ....... 4
ECE 312 Engrg Mech. II: Dynamcs ... 3
ECE 313 Intro Deformable Sohds......... 3
ECE 340 Thermodynamucs..... ..... e 3
ECE 386 Part. Diff. Equations. . ... ... 2
ECE 350 Stru. Proprts. of Mails. ... ... 3
18

Sce pages 209 210 for spec fic requirements and approved
151 of behaviora and soual sciences (88) and humanities
and fine arts HUM

Aerospace Engineering

The primary concern of aerospace engineers is
the design and development of a wide variety
of aircraft and space vehicles, The current
challenges to the aerospace engineer include
the design of a new generation of high effi
ciency transport aircraft, the development of
the next generation of space transports and
the design of large space systems. In addition
to the design of vehicles, the aerospace en
gineer is involved in the further development
of the many spin offs of the aerospace indus-
try. These include contributions to communi
cations, air and water pollution monitoring,
management of the earth’s resources, and the
understanding and control of weather. Future
contributions are anticipated in the area of
zero gravity manufacturing of high purity ma-
terials and medicines, and the design of solar
power satellites.

The undergraduate curriculum includes the
study of flight mechanics, acrospace struc
tures, aerodynamics, and propulsion. These
subjects provide the foundation necessary for
aerospace design.

Aerospace Engineering Major

In addition to the courses listed above under
engineering core options, Aerospace En-
gineering students are required to fll their
four hour General Studies approved mathe
matics content electives with:

Semester

Hours
MAT 242 Elementary Linear Algebra ... 2
ECE 386 Part. Diff. Eqns. Engr..oooov voer ooe 2
The Aerospace Engineering major consists of:
MAE 315 Mechanics Laboratory.... ... . 2
MAE 317 Dynamic Systems and Control. 4
MAE 371 Fluid Mechanics......... .. oo 3
MAE 413 Intermediate Dynamics... ...........

MAE 415 Vibration Analysis....... .. .. ...

MAE 422 Mechanics of Materials ... ...... .3
MAE 426 Acrospace Structures..... ... ...... 3
MAE 460 Gas Dynamics.. ... e .o 3
MAE 461 Acrodynamics ... ceeier woe vunn o .3
MAE 462 Dynamucsof Flight .. ... .. ... 3
MAE 463 Propulston ... ... .. 3
MAE 464 Aerodynamics Laboratory .. ... 2
MAE 468 Acrospace Systems Design ... .. 3

Computer Elective Choose one of:
CSC 383 3) or EEE 321 (4) or 1EE 463 (3)
or MAE 405 (3).. ... ....30rd

Area of Emphasis (Techmical) Elec .. ... ....100r 9

Aerospace Engineering Areas of Emphasis
Technical electives may be selected from
one or more of the following areas. A student

may, with prior approval of the department,
select a general area or a set of courses that
would support a career objective not covered
by the following categories.

Aerodynamics. MAE 372, 382, 402, 471, 474,
475, 488.

Computer Science. CSC 305, 3183; EEE 321,
322, 421, 422; MAE 404, 4035.

Engineering Mathematics. ASE 486, 582, 586;
CSC 383; ECE 383, 384; MAE 527.

Flight and Space Dynamics. MAE 417, 474,
475, 492, 513,

Propulsion. MAE 382, 435, 456.

Stress Analysts. MAE 355, 404, 441, 442,
492, 523, 528, 529, 555; EEE 439,
Structural Dynamics. MAE 410, 492, 511,
515, 528, 302, 555, EEE 439.
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Aerospace Engineering
Program of Study
Typical Last Two-Year Sequence

Jumior Year
Semester
Hours
First Semester

MAE 315 Mechanics Laboratory ............ 2
ECE 334 Electr. Device/Instru. ... 4
MAE 371 Fluid Mechanics......ccoovviccvincnne. 3
MAE 413 Intermediate Mechanics............... 3
MAE 415 Vibrations .......cccoevvecveceeicecens 3
MAE 422 Mechanics of Maierials ............. 3
18

Second Semester
MAE 317 Dynamic Systems and Control .... 4
MAE 426 Aerospace Structures ................. 3
MAE 460 Gas Dynamics......cccovcemiieneecen. 3
MAE 461 Aerodynamics......cceeeicniinnnne e 3
Computer Elective.......cccovvvveiivvccniicenen,. Jor 4
l6or k7

Senior Year
First Semester

MAE 461 Aerodynamics... OV |
MAE 463 Propulsion... . RO |
MAE 464 Aerodynamlcs Ldbordwry ........... 2
Technical Electives.........cceooviiveeicieeeec e s
SS or HUM Electives' (see page 210)....cenn... 3
16

Second Semester
ECE 400 Engincering Communications...... 3
MAE 468 Aecrospace Systems Design........... 3
Technical Electives ... Sor4d
SSor HUM l:lecuves (see page 2]0) ......... 6
17 0r 16

Energy Systems Engineering

There is little doubt that the long range future
of the United States is contingent upon our
ability to deal effectively with our chronic
energy problems. In an effort to solve these
problems and to lessen their impact on
economies and lifestyles, both government and
industry have increased their commitments to
energy production, conservation and research.
This in turn has stimulated employment of
engineers and scientists trained in ficids that
relate to this problem area.

Of the established fields of engineering, the
field of mechanical engineering is the most
closcly allied to energy, its production (i.e.,
conversion of onc form to another),
transportation and end use. In this context, it

is natural to find energy systems engineering
housed in the same department with
mechanical engineering at ASU.

It is the purpose of this option to build on
the traditional mechanical ¢ngineering arcas
of fluid flow, thermodynamics, heat transfer,
design and controls with student-selected
courses in the following areas of emphasis:
alternative sources and conversion (including
solar energy); conventional sources and
conversion; electrical power and distribution;
environmental; and nuclear power. A general
area of emphasis is also available to allow a
student to generate a pre-approved sequence
of interest.

Energy Systems Engineering Major

In addition to the courses listed above under
engineering core options, Energy Systems stu-
dents are required to fill their four-hour Gen-
eral Studies approved mathematics content
electives with:

ECE 384 Numerical Analys. Engr. ... 2
ECE 386 Part. Diff. Eqns. Engr......cc........ 2
The Energy Systems Engineering major con-
sists of:

EEE 360 Electrodynamics ......coorviiiiriiices 3
IEE 300 Economic Analysis for Engr...... 2
PHY 361 Modern Physics ..o, 3
MAE 317 Dynamic Systems and Control ... 4
MAE 371 Fluid Mechanics oo 3
MAE 372 Fluid Mechanics . ....ooeiiieneennn. 4
MAE 382 Thermodynamics......coocericvniecnnss 3
MAE 430 TIntroduction to Nuclear Engr...... 3
MAE 433 Nuclear Plamt Systems Design.... 3
or

MAE 446 Thermal System Design._.............. (3)
MAE 488 Heat Transfer.. oo 3
MAE 489 Slatmlca! Thermu of Energy

MAE 498 Energy Sources and Systems....... 3
MAE 491 Experimental Mechanical Engr... 3
MAE 492 Projects ... 2

Area of Emphasis (Technical)
Blectives ...ooreeerirccneeeenicnneeen 9

Energy Systems Engineering Areas of
Emphasis

Technical electives may be selected from one
or more of the following areas. A student may,
with prior approval of the department, select a
general area or a set of courses that would
support a career objective not covered by the
following categories.
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Alternative Sources and Conversion. EEE
436, 438, 439; GLG 301; MAE 336, 437, 438.
Conventional Sources and Conversion. ECE
384; EEE 439; MAE 415, 417, 422, 435, 436.
Electrical Power and Distribution. EEE 301,
470, 471, 473, 474, MAE 415, 417, 422, 435,
437, 442.

Environmental. BIO 320, 330; CEE 361, 362,
461; EEE 461; GLG 302; MAE 336, 417.
Nuclear. EEE 439, 461; GLG 321; MAE 415,
417,422, 431, 433, 435, 437, 442,
Energy Systems Engineering
Program of Study
Typical Last Two-Year Sequence
Junior Year
Semester
Hours
First Semester
ECE 334 Electr. Device/Instru. v, 4
MAE 371 Fluid Mechanics.. .3
MAE 3382 Thcrmodynamlcs . w3
MAE 489 Stat. Thermo. of Encrgy Syqiemq 3
PHY 36F Modern Physics .ooccveeiiieeeee 3
16
Second Semester
EEE 360 Electromechanics.......cooooeerenne.
MAE 372 Fluid Mechanics........cccovveeenen. 4
MAE 430 Intro. to Nuclear Engrg. e, 3
MAE 488 Heat Transfer...ooiiinniciinn 3
MAE 498 Energy Sources and Systems ....... 3
I6
Senior Year
First Semester
1EE 300 Econ. Analysis for Engineers....... 2
MAE 446 or MAE 433 .. v 3
MAE 491 Exp. Mechanical Engmeermg ...... 3
Technical Electives.....oeciiiiecniiicnicicien. 3
SS or HUM Electives!................ 6
17
Second Semester
ECE 400 Engineering Communications...... 3
MAE 317 Dynamic Systems and Control ... 4
MAE 492 Projects ...oocociciiicceive e 2
Technical Electives. ..., 6
S8 or HUM Electives! ..o 3
18

Engineering Science

The engineering science curriculum is de-
signed for those who wish a more general
background in engineering than is typically
available in more specialized curricula paths

and who wish to gain a depth of understanding
in underlying disciplines which are the scien-
tific bases of engineering. The program is de-
veloped around fundamental course work in
the broad fields of engineering mechanics, ma-
terials science, physics and mathematics. A
major emphasis is placed on engineering me-
chanics which includes many important spe-
cialized areas such as acoustics and vibrations,
clasticity of conventional and composite mate-
rials, rotor and gyrodynamics, finite element
modeling of complex mechanical systems, and
biomechanics of prostheses, just to name a
few.

An engineering science graduate has the
fundamental education which provides the
flexibility and understanding required to cope
with rapidly occurring changes in technology
and needs of society. Problems in urban noise,
vibration control in space vehicles at launch,
optimal design of composite materials for
aerospace and automotive structures,
computer-aided modeling of structures
ranging from surgical implants in the body to
space satellites are some examples of problems
an engineering science graduate may cn-
counter.

Engineering Science Major

In addition to the courses listed above under
engineering core options, Engineering Science
students are required to fill their four-hour
General Studies approved mathematics con-
tent electives with:

MAT 242 Elementary Linear Algebra. 2
ECE 386 Part. Difl. Eqns. Engr. ...ocveeeer. 2
The Engineering Science major consists of:

PHY 361 Modern Physics.....ccoerviiiiicnnns 3
MAE 315 Mechanics Laboratory ................. 2
MAE 355 Introduction to Metallurgy .......... 3
MAE 371 Fluid Mechanics.......cccoovrvivivinnnnn. 3
MAE 372 Fluid Mechanics ... 4
MAE 404 Finite Elements in Engineering ... 3
MAE 410 Acoustics and Noise Control ....... 3
MAE 413 Intermediate Dynamics............... 3
MAE 415 Vibration Analysis.......ccceereencns 3
MAE 402 Intro. to Continuum Mechanics.. 3
MAE 422 Mechanics of Materials .....cc...... 3
MAE 488 Heat Transfer ... 3
MAE 492 Projects .......ovmecvvnrvmmnninnvnnnens 2

Computer Electwe—rChoose one of

CSC 383 (3) or EEE 321 (4) or IEE 463 (3}
or MAE 405 (3) v, Jord

Arca of Emphasis (Technical) Elect...........10 or 9
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Engineering Science Areas of Emphasis
Technical electives may be selected from
one or more of the following arcas. A student
may, with prior approval of the department,
select a general area or a set of courses that
would support a career objective not covered

by the following categories.

Biomechanics. CHE 411, 412; EEE 434;
MAE 341, 526.

Computer Science. CSC 303, 383; EEE 321,
322, 421, 422; IEE 463; MAE 405.

Engineering Mathematics. ASE 483, 485, 486;
CSC 383; ECE 383, 384; MAE 527.

Engineering Mechanics. ASE 486; EEE 439,
MAE 426, 523, 529, 535.

Manufacturing Engineering. 1EE 300, 374,
431, 463; MAE 351, 452, 450.

Materials Science and Metallurgy. MAE 450,
452,453, 455,

Vibration and Acoustics. CEE 536, 537; EEE
439, MAE 511, 512, 513.

Engineering Science Program of Study
Typical Last Two-Year Sequence

Junior Year

Semester

Hours

First Semester
ECE 334 Electr. Device/Instru. ovvrvvvvcernenn. 4
MAE 371 Fluid Mechanics.........coeciieieenen. 3
MAE 413 Intermediate Dynamics..... .3
MAE 422 Mechanics of Materials ............... 3
PHY 361 Modern Physics...coonieeciccices 3
6

Second Semester
MAE 355 Introduciion to Metallurgy.......... 3
MAE 372 Fluid Mechanics...cocooeivecnceeeee. 4
MAE 410 Acoustics and Noise Control ....... 2
MAE 402 lntro. to Continuum Mechanics .. 3
MAE 488 Heat Transfer.........ocovccvciniees 3
§S or HUM Electives! .o eveecavmrvcrirnceneens 3
18
Senior Year

First Semester
MAE 315 Mechanics Laboratory ......ccenen 2
MAE 404 Finite Elements in Engineering ... 3
MAE 415 Vibrations .cc...cecorvieernsonrernisnnins 3
Technical EleClives .....o.ocev.vuvececeveceee e 3
Computer Elective............... wn3oré4
SS or HUM Elective! e, 2
16 or 17

1S¢e page 210.

Second Semester

ECE 400 Engineering Communications...... 3
MAE 492 Projects .cvccvceccniiicnnieveeecivinnee. 2
SS or HUM Electivel _.......covirieiieenrivenns 4
Technical Electives......ooericmniniieiceenneee 8or 7

17 0r 16

Materials Science

Historically, man’s knowledge of materials has
had a tremendous impact on the advancement
of civilization as reflected in the names
“stone,” “bronze,” and “iron” attached to
various ages of the development of our society.
This is as true today as it was in the past. En-
gineering development and scientific advance-
ment is often limited by the availability of ma-
tcrials to meet design requirements, and tech-
nological breakthroughs often result from the
development of some new material or new ma-
terials processing technique.

Materials Science is the engineering and
scientific discipling that is concerned with the
study of fundamental relationships between
the structure of materials and their properties.
The program provides students with the
knowledge necessary to make decisions con-
cerning the optimum utilization of existing
materials or to develop and process new ma-
terials.

Essentially all major industrics and research
laboratories arc involved to some extent with
the selection, utilization, and development of
materials in designing and producing en-
gineered systems. Thus, students who major in
Materials Science find employment opportuni-
ties in a variety of industries and research
facilities associated with aerospace, solid state
electronics, energy conversion, transportation,
manufacturing and chemical processing. The
responsibilities of a materials scientist or ma-
terials engineer inciude research and develop-
ment of materials to meet some new demand
brought about by advancing technology, or to
select the best choice of existing materials for
a specific application. Materials scientists also
develop new techniques for processing ma-
terials to reduce costs of products or to create
new products. Also, they are often responsible
for analyzing data on field tested materials to
determine the effects of the environment on
materials performance.

The tools of a materials scientist include
highly sophisticated analytical equipment.
Since a considerable emphasis in Materials
Science is placed on the microscopic world, in-
struments such as transmission and scanning
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electron microscopes, X ray diffractometers,
and Auger spectrometers, are a necessary part
of the field.

The undergraduate curriculum requires that
students take a series of interdisciplinary
courses of fundamental importance to an un
derstanding of all materials.

Materials Science Major
The Materials Science major consists of:

CHM 441 General Physical Chemustry ... ... 3
CHM 442 General Physicat Chem stry .. ... 3
EEE 437 latro. to Sohd State Electronics.. 3
or

PHY 471 Quantum Mechanies* . ... ... {3)
ECE 352 Semiconductors and Devices........ 3
MAE 355 Metallurgy.. . [ OUR
MAE 3701 Flud Mechamcs ... .. ... 3
MAE 450 Mechanical Properties of Solds.. 3
MAE 451 X ray & Electron Diffraction ..... 3
MAE 453 Corrosion and Corrosion Control 3
MAE 455 Physical Metallurgy ....... .o .

MAE 488 Heat Transfer..... .o eeee o oo w3
MAE 492 Projects cccceceiiss crvvveies e we 2

Computer Elective Choose one of:

CSC 383 (3) or EEE 321 (4) or IEE 463 (3)
or MAE405 (3)....... .3or4

Area of Emphasis (Techmcal) Elect. 12or 11

*Required for the Physical Metallurgy and Elec
tronics areas of emphas s.

Materials Science Areas of Emphasis

Technical electives may be selected from one
or more of the following areas. A student may,
with prior approval of the department, select a
general area or a set of courses that would
support a career objective not covered by the
following categories,

Physieal Metallurgy PHY 481 15 required.
Remainder chosen from CHE 311; CHM 471:
MAE 422, 452, 492; PHY 461

Electronics PHY 481 is required. Remainder
chosen from CHM 471, EEE 435, 437, MAE
437, 438; PHY 461, 471, 481,

Manufacturing and Materialv Processing.
CHE 311 MAE 351, 172, 415, 422, 441, 442,
452.

Polymer Science. CHM 331, 332, 438, 471;
MAE 372, 452, 492,

Mechanical and Energy Svstems MAE 372,
415, 422, 430, 433, 438, 441, 442; EEE 464.

Materials Science Program of Study
Typical Final Two-Year Sequence

Junior Year

Semester
Hours
First Semester

ECE 352 Sem conductors and Devices... ... 3
CHM 441 Gen Physical Chem. . ... 3
ECE 334 Electr Devices Instru............ 4
MAE 355 Introduct’on to Metallurgy ... ... 3
MAE 371 Flud Mechantes... ... v . 3
16

Second Semester
CHM 442 Gen Physical Chem. .. ... ... 3
MAE 455 Phys cal Metallurgy . ... .. 4
MAE 488 Heat Transfer...cooee vovit ven v 3
Computer Elective..... ...« o e Jor 4
Technical Elective . \rere e enens sae e 3
16 or 17

Senior Year
First Semester

EEE 437 Introto Solid State Elect.......... .. 3

or
PHY 471 Quantum Mechanics ......... ... . (3)
MAE 450 Mech Properuies of Solds ......... 3
MAE 451 X-ray and Electron Diffraction. 3
Technical Elective ... v e vies e e 3
SSor HUM Electives' .. .. . s vees e ]
17

Second Semester
ECE 400 Engincering Communications.. 3
MAE 453 Corros on and Corrosion Control 3
MAE 492 Projects...... ... e e 2
Techn cal Electives 6 or 5
88 or HUM Electives!, ... ... 4
[8ort7

e pagy 710

Mechanical Engineering

Mechanical Engineering 1s a creative
discipline that draws upon a number of basic
sc’ences to design the devices, machines,
processes, and systems which involve
mechanical work and its conversion from, and
into, other forms. It includes the conversion of
thermal, chemical and nuclear energy into
mechanical energy through various engines
and powerplants; the transport of energy via
devices like heat exchangers, pipelines, gears,
and linkages; and the use of energy to perform
a variety of tasks for the benefit of soctety,
such as m transportation vehicles of all types,
manufaciuring tools and equipment, and
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household appliances. Furthermore, since all
manufactured products must be constructed of
solid materials and because most products
contain parts that transmit forces, Mechanical
Engineering is involved in the structural integ
rity and materials selection of almost every
product on the market.

Mechanical engineers are employed 1n vir
tually every kind of industry. They are in-
volved with seeking new knowledge through
research, with doing creative design and devel
opment, and with the construction, control,
management, and sales of the devices and sys-
tems needed by man. Therefore, a major
strength of a Mechanical Engineering educa
tion is the flexibility it provides 1n future em
ployment opportunities for its graduates.

The undergraduate curriculum includes the
study of principles governing the use of ener
gy; principles of design, instruments, and con-
trol devices; and the apphcation of these stud
ies to the creative solution of practical, mod
ern problems.

Mechanical Engineering Major

[n addition to the courses listed above under
engineering core options, Mechanical En-
gineering students are required to fill the four-
hour General Studies approved mathematics
content electives with:
ECE 384 Numerical Analysis for

Engineers . ..ccccce. o weveenreenes o

ECE 386 Part. Diff. Eqns Engr. ...... ....... 2

The Mechanical Engineering major consists
of:

MAE 317
MAE 351
MAE 371
MAE 372
MAE 382
MAE 415
MAE 422
MAE 441
MAE 445
MAE 488
MAE 491

Dynamic Systems & Control... 4
Production Processes ... .. ... 3
Fluid Mechanics... ... .. wvne. 3
Fluid Mechanics.. ... ... . . 4
Thermodynamics ..., coonceveeee . 3
3
3
3
3
3

VIDIations occee voen voveees oo o wveees
Mechanics of Materials .......... .

Preliminary Design..... .. ..o .
Engineering Design ....cccoees + e
Heat Transfer ... . .oeeee e

Experimentat Mechanical
ENgineermng..... covvveerer ceveremens

[N

MAE 492
Computer Elective-Choose one of:

CSC 383 (3) or EEE 321 (4) or IEE 463 (3} or
MAE 405 (3)... . wJord

Area of Emphasts (Techmcal)
Elect. . .

Projects .. o e -

.11 or 10

Mechanical Engineering Areas of Emphasis
Technical electives may be selected from one
or more of the following areas, A student may,
with prior approval of the department, select a
general area or a set of courses that would
support a career objective not covered by the
following categories.

Aerospace. MAE 410, 413, 435, 436, 437,
446, 460, 461, 462, 463, 464, 471,
Biomechanical. CHE 411, 412, 517
(recommended); EEE 301, 434, 439; MAE
321, 526.

Computer Methods. ASE 483, 4835, 486; CHE
581; ECE 383; EEE 321, 322, 421, 422; IEE
463, 475; MAE 404, 405, 471; MAT 464, 465.
Control and Dynamic S)stems. ECE 383;
EEE 321, 322, 360, 439, 483; IEE 463; MAE
413, 417, 418, 419, 462.

Design. ECE 351, 383; EEE 439, MAE 341,
333, 403, 404, 405, 417, 438, 442, 447,
Engineering Mechanics. MAT 213, 464, 466
MAE 341, 410, 413, 426, 430, 442, 471,
Manufacturing. 1EE 300, 374, 411, 431, 461,
463; MAE 341, 353, 401, 403, 404, 442, 447,
450, 453, 455,

Stress Analysis, Failure Prevention and Ma-
terials. ECE 383; EEE 439; MAE 341, 355,
404, 426, 447, 450, 431, 453, 455.
Thermosciences. MAE 333, 336, 430, 435,
436, 437, 446, 460, 461, 463, 471, 489,

Mechanical Engineering
Program of Study
Typical Last Two-Year Sequence

Junior Year
Semester
Hours
First Semester
ECE 334 Electr. Device Instru. . ........... 4
MAE 351 Production Processes.... .. ceee . 3
MAE 371 Fluid Mechanics e v v 3
MAE 383 Thermodynamics......... eeewn s 3
MAE 422 Mechanics of Materials ....... ... 3
16
Second Semester
MAE 317 Dynamic Systems and Contrel ... 4
MAE 372 Fluid Mechanics..., ... e o 4
MAE 442 Prehmmary Design ... veivioe = 3
MAE 488 Heat Transfer .. .. ..o 3
Computer Elective. ... ... .ooeo oo v 307 d
17 or 18
Senior Year
First Semester
MAE 445 Engineering Design................ 3
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MAE 491 Exp. Mech Engrg. .. ccorvees veeee 3
Technical Electaves ...
SS or HUM Electives (See page 210). . 6

17 or 16
Second Semester
ECE 400 Engineer'ng Communications..... 3
MAE 415 VIbrations cvvveeces oo« « vvvee e 3
MAE 492 Projects ..ccoeees o+ srrvvecvinenens
Technical Electives ....ooooveeer v« o civiaie o
SS or HUM Electives {See page 210} ... oo 3

17

Programs in Engineering
Special and
Interdisciplinary
Studies

The majors of Engineering Special Studies
and of Engineering Interdisciplinary Studies
accommodate students whose educational ob
jectives require more intensity of concentra
tion on a particular subject or more curricular
flexibility within an engineering discipline than
the traditional departmental majors generally
permit. These majors are School of En-
gineering programs. Unlike the departmental
major areas, however, there is not a separate
faculty. The faculty teaching and advising in
these programs are from the School of En
gineering.

For many students, engineering studies form
the basis of preparation for professional en-
gineering work where proficiency in the appli-
cation of science and the physical and social
technologies are brought to bear on problems
of large scope. The necessary breadth that
these students seek often is not obtainable by
branching from existing engineering fields.
Rather, especially designed programs of
course work that merge the required principles
and approaches drawn from all fields of en-
gineering and other pertinent disciplines are
desired. As an answer to this need, two types
of course arrangements are available: (1) the
Bachelor of Science in Engineering degree
special programs; and (2) engineering interdis
ciplinary programs that lead to the degree
Bachelor of Science.

The B.S.E. Engineering Special Programs
are designed primarily for students intending
to pursue engineering carecrs at a professional
level in industry or graduate studies. The B.S.
Engineering Interdisciplinary Programs ac

commodate those students who desire the -
tegrity of an engineering education but plan to
enter professions other than engineering, or
particularly to serve society in socially relevant
activitics, Both are developed beyond the Gen-
eral Studies and the engineering core.

The curricula leading to both the Bachelor
of Science in Engineering (B.S.E.) and the
Bachelor of Science (B.S.) have been accred
ited by the Engineering Accreditation Com
mission of the Accreditation Board for En-
gineering and Technology (ABET) under the
categories Engineering Science and En-
gingering.

Engineering Special Studies—B.S.E.
Bioengineering. Bioengineering bridges the en-
gineering, physical, and life sciences. En-
gineers, physicists and mathematicians rou
tinely join with the biologist and physician in
developing techniques, equipment and mate-
riais. The multidisciplinary approach to
solving problems in medical treatment and re
search has evolved from exchanges of informa-
tion between specialists of the concerned
areas. Advanced study beyond the bachelor’s
degree is acutely needed in bioengineering, re-
quiring a depth of knowledge from at least
two diverse disciplines. This program emphasis
is especially designed for entry into this type
of work,

The following courses are required as a part
of the engineering core:

Semester

Hours
CHM 116 General Chemistry ... vvcvevereren. 4
CHM 441 General Physical Chemustry ........

CHM 442

3
General Physical Chemistry ... . 3
ECE 383 2

Probability and Statistics.. ........ .

In addition, the following courses are re
quired:

AGB 435 Animal Physiology.. . voves
CHE 331 Transport Phenomena. ... .........
or MAE 371 Fluid Mechanics

CHE 411 Biomedical Engineermg 1, . 3
CHE 412 Biomedical Engineering I 3
CHE 413 Physiological Instrumentation ..... 3
CHE 492 Chemical Engineering Projects.... 2
CHM 113 General Chemistry .o« e e 4
CHM 331 General Organic Chemmstry....... 3
CHM 332 General Organic Chemistry ... ... 3
CHM 335 General Organic Chemistry Lab. 1
CHM 361 Principles of Biochemistry ..., ... 3
EEE 465 Chmical Engineering [ . ... .. .. 3
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Technical Elective {including two courses of en
gineering science and one course of engineering
design type content)............. UV |

Computer Systems Engineering. This program

is administered by the Department of Com

puter Science (sce page 219).

Manufacturing Engineering. This program is

administered by the Department of Industrial

and Management Systems Engineering (see

page 238)

Materials Science. This program is adminis-

tered by the Department of Mechanical and

Aerospace Engineering (see page 241).

Nuclear Sciences. The nuclear sciences curric-
ulum encourages an individualized program
based on the student’s own career interests
and objectives. The program provides a strong
foundation in basic engineering and nuclear
concepts. Electives are generally taken during
the junior and senior years and must be ap-
proved by a designated faculty advisor. The
electives should focus on a technical or
environmental area associated with the (1)
discovery, development or utilization of ener
gy, or (2) materials or products which use,
release or may be affected by radiation.

Individual elective programs may also be
aligned wath a traditional discipline such as
chemical, civil, electrical or mechanical en
gineening. They may be tailored toward spe-
cific energy resources such as those associated
with fission, fusion, solar, geothermal, fossil
fuels or synthetic fuels such as oil shale. They
may be structured for specific high demand
areas such as radiation health physics, power
systems engineering, corrosion and radiation
effects on materials, computer aided operation
and accident analysis at power generation
facilities, or designing better man machine in-
terfaces. Finally, there are opportunities to
pursue selected areas such as waste disposal,
radiation effects on electronics in space, nucle-
ar applications in forensics, low level radiation
measurements of our natural radiation en-
vironment, or anomalies from trace amounts
of natural radioactivity in computer rm-
croprocessing circuits.

Motivated students who have demonstrated
scholastic excellence will be encouraged to
participate in summer research programs at
national laboratories or with an appropriate
industry. In addition, students may elect an in-
dependent study or senior research project.
The exercise provides an opportumity to as-
semble and apply the newly acquired en-
gineering knowledge and laboratory skills to
an in depth investigation of a real world prob-
lem.

The following course is required as a part of
the engineermg core:

Semester
Hours

ECE 350 Structure and Properties of
Materials .. ... ... 3

or ECE 352 Semiconductors and Dev:ces

In addition, the following courses are re-
quired:

CHE 331 Transport Phenomena. e 3
CHE 332 Chemical Engineering

Operations . .evee wer oo 3
EEE 460 WNuclear Engineering.... . .. 3
EEE 461 Health Physics Principles and

Radiation Measurements .. 3
EEE 462 Reactor Safety Analysis...... .. 3
EEE 463 Electric Power Plant Systems ... 3
EEE 464 Nuclear Enginecering

Expertments ......ccco. e verere 3
MAE 317 Dynamic Systems and Controf .., 4

or EEE 480 Feedback Systems

MAE 422 Mechanics of Matenals
FHY 361 Modern Physics............

Techn cal E ectives..ocovvee. o

System Engireering. The increasing involve
ment of engineers 1n vital issues of the public
sector has emphasized the need for breadth in
technical perspective In addition the com-
plexity of technology demands the depth of
technical insight which 1s characteristic of
traditional engineering disciplines. Coping
with environmental issues, resource manage-
ment, public policy formulation and decision
criteria in the public arena requures this per
spective and insight. The systems for transpor
tation, urban development, pollution control
and law enforcement are examples of bridges
between public concerns and engineering ac
tivities. A solid foundation 1n science and tech-
nology with an engineering orientation 1s es-
sential to the development and implementation
of workable design concepts compatible with
the needs of society. The system engineering
program is designed to provide this foundation
1n three parts, as follows: the basic elements of
system theory and 1ts application are mtro-
duced from the point of view of four tradi-
tional engineering disciplines—chemical, elec
trical, mechanical and industrial; the technical
electives are sufficient to provide a substantial
mtroduction to specialization it one of these
fields; and General Studies requirements in-
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clude a course specifically oriented to the rela
tionships among technology, society, and
human values.

The following course 18 required as a part of
the General Studies requirement:

Semester
Haurs
HUP 402 Techuotogy, Soc ety and Human
VA ULS cor con o rveer e k)

The following courses are required as a part
of the engineering core.

MAT 242 Elementary Linear Algebra.... ... 2
or ECE 382 Linear Alecbra for
Eng ncers
ECE 1383 Probahility and Statistics for

[ 28]

Engineers

In addition, the following courses are re-
quired:

CEE  36) Environmental Eng neering ... ... 3
CHE 31t Matenals and Energy Balance.... 3
CHE 331 Transport Phenomena.... . .. 3
CHE 461 Process Control... .... R
EEE 301 Electrical Networks. ........ ... 3
EEE 303 Signals and Futers.cors s ceor 3
EEE 321 Dagital Computer Funda-

mentals .. ... . ... 4
EEE 322 Dig'tal Computer Funda-

mentals 1L...... ... C e &
EEE 455 Communication Systems .
IEE 473 System Applications of Linear

Programming.... ... .. ceoven 3
IEE 476 Introduction to Operations

Research Models .. ... . ... 3
MAE 317 Dynam’'c Systems and Control ... 4

Technical Electives... N It

Urban Systems Engmeermg Throughout the
past century there has been a rapid growth of
urban areas within the United States. There
will be regional shifts from one section of the
United States to another, but overall urban
populations will continue to expand. The prob-
lems of urban areas are interdisciplinary and
highly interrelated involving numerous
physical, social and cultural parameters. Many
engineers work on the solution of urban prob-
terns through employment in both the private
and public sectors. A selected combination of
courses focus on the urban physical infrastruc
ture and on the modern techniques needed for
the analysis of large complex systems. This op-
tion would be of interest to those concerned
with urban engineering, transportation plan
ning, environmental engineering, city plan-

ning, urban management and decision making,
or those wanting a quantitatively based knowl-
edge of the urban complex.

The following courses are required as a
part of the Genera! Studies requirement:

Semester

Hours
PGS 100 Introduction to Psychology ... 3
SOC 301 Principles of Sociology ... e 3

The following courses are required as a part
of the engineering core:
MAT 242 Elementary Linear Algebra. ....... 2
or ECE 382 Linear Algebra for Engineers

383 Probability and Stat'stics for
Engineets ... e v e 2

ECE

In addition, the following courses are re-
quired:

ASE 485 Engmeering Statistics ..... . voeceere 3
CEE 371 Utrban Problems . «.cooccevvvvveneen oo 3
CEE 372 Transportat'on Engineering........ 3
CEE 461 Environment and Society.......... 3
CEE 471 Planmng and Design of Urban
SYStems ... .. eoveces vt 3
CEE 492 Project m Design and
Development .ccoois cor e 3
{or approved design elective)
IEE 300 Economic Analysis for Engineers 2
TEE 431 Engineering Administration.........
IEE 473 System Applications of Linear
Programming ... ceer viiieseens 3
IEE 476 Introduction to Operations
Research Models .............
MAE 371 Fluid Mechanics...coorviciinnsermssnnas
PUP 403 Interdisciplinary Urban Planning 3
Technical Electives (including one course of
engineering design type content) .... ...............16

Engineering Interdisciplinary Studies—
B.S.
Business and Pre-Law, This program accom-
modates especially those engineering students
whose primary intent is to earn a law degree
(1.1D.) or a graduate degree in business ad
ministration (M.B.A.). The success with which
engineers have risen to positions of leadership
in business and government is well established.
It is predicted that with the rapid increase in
technological advance on every hand, op-
portunities for engineers to enter business and
legal careers will be enhanced to an even
greater degree in the future.

The following course is required as a part of
the General Studies requirement:
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Semester
Hours

ECN 202 Principles of Economics ............... 3
The following course is required as a part of
the engineering core:
MAT 242 Elementary Linear Algebra ......... 2
or ECE 382 Linear Algebra for Engineers
In addition, the following courses are re-

quired:
ACC 211 Elemeniary Accounting .............. 3
ACC 212 FElementary Accounting ............... 3
ADS 305 Business Law...iiriiiinicencenn 3
ASE 485 Engineering Statistics .......ccceeer. 3
CSC 304 Introduction to Cobol.....ccceee. 3
FIN 300 Fundamentals of Finance............ 3
IEE 300 Economic Analysis for Engineers 2
IEE 362 Work Analysis and Design.......... 3
or 1EE 422 Information Acquisition
IEE 461 Integrated Production.................. 3
IEE 473 Systems Applications of Linear
Programming ...........cceeeneene. 3
IEE 492 Project in Design and
Development .....oo.ooocvveeevieeeee. 3
MGT 301 Principles of Management ......_.... 3
MKT 300 Principles of Marketing 3
Basic Science Elective ... e 3
Engineering Technical Electives (including two
courses of engineering science and
one of enginecring design type content)......... 10

Geological Engineering. This program incorpo-
rates the joint application of cngincering and
geological principles to the planning, analysis
and design of engineering projects directly re-
lated to the earth, its materials, structures and
forces. The goal of the program is to inves-
tigate the physical properties of the shallow
portions of the earth’s ¢rust which influence
the design and construction of engineering
structures such as foundations, excavations,
dams, highways and sites for waste disposal.
Additionally, the geological factors associated
with land use planning and with the occur-
rence of petroleum and mineral deposits are
encompassed within the program.

The following course is required as a part of

the engineering core:
Semexter
Hours

ECE 35! Engineering Materials.................. 3

In addition, the following courses are re-
quired:

Semester
Hours
CEE 351 Soil Mechanics ..o, 4
CEE 452 Foundations........cceoocecevviinnree. 3

CEE 492 Project in Design and

Development ......ooueecieineeenacn. 3

{or approved design clective)

CEE 352 Geological Engineering ................ 3
GLG 101 Physical Geology ......oooevvveveeeec. 4
GLG 310 Siructural Geolog¥...oeoovvvvennnen. 3
GLG 32t Mineralogy ....coooeeveeee . 4
GLG 323 Optical and X- Ray chhmques 3
GLG 418 Geophysics... 3
GLG 424 Petrology- Petrography ................. 4
MAE 371 Fluid Mechanics.........coooovvecnieee 3

Engineering Technical Electives (including two
courses of engineering design type content) (An
approved summer engincering-geology field

course is also highly recommended)........................14

Pre-Medical. In the past decade the interrela-
tion between engineering and medicine has be-
come vigorous and exciting. Qur rapidly ex-
panding technology dictates that engineering
will continue to become increasingly involved
in all branches of medicine. As this devclops,
so will the need for physicians trained in the
engineering sciences—medical men and
women with a knowledge of computer tech-
nology, operations research, electronics and
cybernetics. This program emphasis would be
of special interest to students desiring entry
into a medical college and whose medical in-
terests lie in rescarch, acrospace and undersea
medicine, artificial organs, prostheses, or
biophysics. Since both engineering and medi-
cine have as their goal the well-being of man,
this program could be compatible with any
field of medical endeavor,

The following courses arc required as a part
of the enginecring core:

Semesier
fHours
CHM 116 General Chemistry...oooovevveenn,. 4
CHM 44i General Physical Chemistry ........ 3
CHM 442 General Physical Chemistry ........ 3
ECE 383 Probability and Statistics 2
In addition, the following courses are re-
quired:
BIiO 101  Biological Principles and
Processes ...ccceecevcrecceiericenne. 4
BIO 102 Biological Prlncnplcs and
Processes e 4
CHE 311 Matcrial and Energy Balances.... 3
CHE 331 Transport Phenomena.......cccccoeeee. 3
or MAE 371 Fluid Mechanics
CHE 411 Biomedical Engineering 1 ............ 3
CHE 412 Biomedical Engineering 11.......... 3
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CHE 413 Physiological Instrumentation ..... 3
CHE 492 Chemical Engineering Projects.... 2
CHM 113 General Chemistry ....ccceeveceeeeee. 4
CHM 331 General Organic Chemistry......... 3
CHM 332 General Organic Chemistry......... 3
CHM 335 General Organic Chemistry
Laboratory .....ccveemreiiiiiieenne. 1
CHM 336 General Organic Chemistry
Laboratory .. 1
EEE 465 Clinical Engineering [ .. 3
Appraved Pre-Medical Elective...........occiiiiniiane 3
Engineering Technical Electives (including 1wo
courses of engineering science and one of en-
gincering design type content)......c.ovvieeniiiniins 8

Analysis and Systems

ASE 399 Cooperative Work Experience. (1) F.5; Hirata
Usually invelves two 6-month work periods with indus-
trial firms or government agencies alternated with full-
time semester and summer sessions studies. Prerequi-
sites: At least 45 hours completed in major area with
minimum 2.50 GPA; approval of instructor. Not open to
students from other colleges on campus.

450 Entrepreneurial Engineering. (3} F; Staff
Innovation, strategy development, planning; market op-
portunity identification, fiscal responsibility, and opera-
tions start-up for new engineering ventures. Prerequi-
site: Junior standing.

460 Project in Entrepreneurship. (3) S; Staff
Preparation of plans for new-venture start up. lden-
tiication and evaluation of new venture opportunities.
Selection of legal form of organization, drafting offering
statement, sources of venture capital, cash fiow projec-
tions. Prerequisite: ASE 450 or approval of instructor.
480 Medical Data Analysis. (3) N; Dorson

Applications of statistical and probabilistic models for
the study and analysis of biclogical and clinical prob-
lems including experience with biomedical program
packages. Prerequisite: MAT 291 or MAT 210.

483 Probability lor Engineers. (3) S; Rollier, Dean

First course in applied stochastic processes, Special
emphasis on applying theory developed for Markov and
renewal processes to queueing, reliability, time series
and social and behavioral problems. Prerequisite: ECE
383.

485 Engineering Statistics. (3} F, 8, §5; Anderson,
Dean, Rollier

Statistical methods applied to engineering problems.
Estimation, tests of hypotheses, regression, carrelation,
analysis of variance and nonparametric statistics. Pre-
requisite; ECE 383.

486 Methods of Engineering Analysis. (3) F.S; Bickford
Modeling and analysis of engineering problems. Dis-
crete and continuous models for equilibrium, evolution
and propagation problems. Prerequisites: MAT 242 and
274 or ECE 380 and 382.

492 Project in Design and Development. (2,3) F, §, 55
Individual project in creative design and synthesis. Pre-
requisite: Seniar standing.

496 Professional Seminar, (1-3) F,§; Staff

Topics of interest to students in the engineering special
and interdisciplinary studies,

510 Rotating Internship. (1) N

Exposure by schaduled rotating assignments to major
hospital and health delivery departments including
medical, administrative, and support functions,

582 Linear Algebra in Engineering. (3} F

Development and solution of systems of tinear algebraic
equations. Applications from mechanical, structural and
electrical fields of engineering. Prerequisite; MAT 242
or ECE 382 or equivalent.

586 Partial Differential Equations in Engineering. (3) 5
Development and solution of partial differential equa-
tions in engineering. Applications in solid mechanics, vi-
brations, heat transfer, Prerequisites; MAT 242 and 274
or ECE 380 and 382; ECE 386,

Special Courses: ASE 484, 494, 498, 499. (See pages
33-34)

Chemical and Bio
Engineering

CHE 311 Material and Energy Balances. (3} F, §
Principles of physics and chemistry applied to the for-
mulation of material and energy balances, Prerequi-
sites: CHM 116; MAT 291 or MAT 271,

312 Chemical Engineering Principles. (3)F, 5
Extension of energy batance calculations and introduc-
tion of thermodynamic principles. Prereguisite: CHE
311

331 Transport Phenomena. (3} F, S

Transport phenomena with emphasis on fluid systems.
Prerequisites: MAT 274; PHY 116; CHE 311

332 Chemical Engineering Operations. (3) F, 5
Continuation of transport principles with emphasis on
energy transport in stationary and fluid systems. Pre-
requisite: CHE 312, 331

333 Applications of Transport Phenomena. (3) F, S
The application of transport phenomena to mass trans-
fer and the design of mass transfer equipment, Prereq-
uisite: CHE 312, 331; Corequisite: CHE 332, 342

342 Applied Chemical Thermodynamics. (3) F, S
Energy relations and equilibrium conversions based on
chemical potentials and phase equilibria. Prerequisite:
CHE 312.

351 Measurements Laboratory. (2) N

Introduction to laboratory practices and the use of
measurement devices. Prerequisite: CHM 116; Corequi-
site: CHE 311, CHM 335

352, 353 Transport Laboratories. (2,2} 5

The demonstration of transport phenomena principles
with experiments in fluid flow, heat and mass transfer.
Prerequisite: CHE 331 for CHE 352; CHE 332 for GHE
353; Corequisite: GHE 333 for CHE 353

364 Chemical Process Instrumentation. (3) N

Theaory and applications of analytical and control instru-
mentation used in the chemical process industries. Pre-
requisite: CHM 116. Lecture, demonstrations and labo-
ratory.

411 Biomedical Engineering b {3) F; Dorson

Review of diagnostic and prosthetic methods using en-

ginesring methodology. Introduction to transport, meta-
bolic and autoreguiatory processes in the human body.

Prerequisite: approval of instructor.
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412 Biomedical Engineering IL. {3) §; Dorson

Review of electrophys o egy and nerve pacing apphca-
tiens introduction to biomechamcs and jont/imb re-
placement technology, cardiovascular and pulmonary
fluid mechanics, appiication of mathemat cal model ng
Prerequisite: approvai of instructor.

413 Physiological Instrumentation. (3) S; Gu lbeau
Problems, concepts and techn ques of bromedical
instrumentation in static and dynamic environments.
Prerequisite: ZOL 360 or AGE 435 or equ'valent Leg-
ture and laboratory

432 Principles of Chemical Engineering Design. (3) F
Staff

Sz ng of unit operabions equ pment, such as fractiona
tors, strippers absorbers, and extractors wth app ca-
trons to cornp ex industnal processes. Prerequisites,
CHE 333, 342

442 Chemical Reactor Design, (3} F, §; Staff

App ication of k net cs to chemica reactor des gn. Pre-
regu s tes. CHE 342, Corequ site, CHE 333

451 Chernical Engineening Laboratory. (2) F
QOperation, control and design of exper mental and in-
dustria process equipment; ndependent research proj-
ects. Prerequis tes. CHE 333 352. S x hours aboratory.
461 Process Control, (3) F, Staff

Process dynam cs, instrumentation and feedback ap-
p led to automat ¢ process contro . Prerequis te: ECE
304 Lecture and laboratory

462 Process Design. (3) S; Staff

App i1cat on of econom ¢ pring p es to opt mize equ p-
ment selection and design; devetopment and design of
process systems. Prerequ s {es' CHE 432 and 442,

473 Industrial Chemistry. (3) 5, Staff

Reaction systems as encountered n large scale opera
tiens. Typ cal examp es from inorgan ¢, organ ¢, po y
mer, biochemical, fermentat on, and electrochem cal n
dustries. Prerequ s tes. GHM 318 or 332 and CHM 442

487 Applied Mathematics in Chemical Engineening. (3)
§, Staft

Mathematical formu at on of complex chem cal en-

g neerning problems, Analyhica and numer cal solution of
the resulting | near or non inear, ordinary and partia
differential equat ons Prerequis tes' MAT 274, CHE 332
and 342,

492 Chemical Engineering Projects. (2) S; Staff

Indiv dual projects n chem ca engineering operat ans
and design. Prerequisite Approva of instructor. S x
hours aboratory

496 Professional Seminar, (0) F, S, Staff

Professional and ethica aspects with a d scussion of
emp oyment opportunihes and respons bi ties. Lectures
and field trips.

501 Introduction to Transport Phenomena. (3) F
Transport phenormnena w th emphasis on flud systems
QOpen only to trans tion students w th approva of n
structor

502 Introduction to Chemical Engineening Operations.
(]

Centinuat on of transport principles with emphasis on
energy transport n stat onary and fluid systems Open
only to trans t on students with approval of instructor
503 Introduction to Mass Transport. (3) S

The appl cation of transport phenomena to mass trans
fer and the des gn of mass transfer equipment. Open
only to transit on students w th approval of instructor.
504 Introduction to Chemical Thermodynamics. (3) F
Energy relations and equ hbrium conversions based on
chernical potentia s and phase equ libr a. Open only to
trangition students with approva of instructor,

505 Intreduction to Chemical Reactor Design, {3) S
Appl cation of kinet ¢s te chem cai reactor des gn Open
only to trans tion students w th approva of nstructor

515 Physiological Transport Processes. (3) N

Analysis of heat, mass momentum and e ectrica ener-
gy transfer in mamrnals, der vat on of both m croscop ¢
and macroscop ¢ models based on current research

517 Prosthetic and Diagnostic Engineering. (3) N

Cr teria for mechan ca rep acement or ass stance of or-
gan functions d agnostic methods equ pment and us-
age, ex 5t ng methode ogy and future requirements n
clud ng deta led des gns

533 Transport Processes, (3} F

Un fied treatment of momentum heat and mass trans-
fer from mo ecu ar thecry and continuurs po nis of v ew.
Cont nyum equat ons of microscop ¢ and macroscop ¢
systems, mult component and mu t phase systems

534 Turbulent Mixing. (3 N

Turbutence and m x ng n mu t component systems
with/without chem ca react ons, Computat ona mode s
app ed to chem ca progesses. Prerequ site CHE 533

536 Convective Mass Transfer. (3 N

Furbu ent f ow for mu t component systems ncluding
chem ca reactions w th appl cations n separations and
atr po ution Prerequs te CHE 533 or MAE 571

543 Thermodynamics of Chemical Systems. 3) F

G ass cal and statistica thermodynam cs of non-ideat
phys cochem cal systems and processes, predict on of
optimum operating cond tions.

544 Chemical Reactor Engineering. (3) 8

Reaction rates, thermodynamics, and transport princ
ples app1ed to the des gn and operation of chem cal re
actors Prerequis te. CHE 543

553 Air and Water Quality Control, (3} N

Ongins of po utants environmental nterachions, and
concerns Physical and chem ¢a processes nc uding
d spersion particte mechanrcs, ft trat on sampling
sedimentation coagulat on, flotation, absorpt on Con-
tro techno ogy

554 New Energy Technology. (3) N

Gas ficat on 1quetaction pyrolysis and combust on pro-
cesses for coa, wastes, other raw materas n-stu pro-
cesses for coal o shale and geothermal energy
Environrmental quality 1ssues.

556 Separation Processes. (3) N

Topics n b nary/mu ticomponent separation rate gov-
erned and equi ibrat on processes mass transfer cn-
teria, energy requ rements separat ng agents and de
vices staged operat ons

562 Chemical Systems Engineering. (3) N

Process dynamics, systems ana ysis, computer appl ca
trons, precess contre

563 Chemical Engineering Design. {3} N

Computat ona methods' the des gn of chemica p ants
and processes

581 Process Optimizahion Techniques, 3 S

Method for optimiz ng engineer ng processes. Ex-
penmenta des gn and analysis, near and non near re-
gress on methods, class cal, search, and dynam ¢ pro
gramm ng algor thms Prerequis te Approval of in
structor.

587 Advanced Applied Mathematical Analysis in
Chemical Engineening. (3) F

Formulation and so ution of complex mathematica re a-
t onships resu ting from the descript on of phys ca
problems n mass, energy, and momentum transfer and
chemical kinet cs. Prerequ s te. CHE 487 or approva of
instructor.
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Special Courses: CHE 484, 494, 498, 493, 584, 580, 591,
592, 593, 594,598, 599, 792, 799_{See pages 33-34.)

Civil Engineering

CEE 310 Testing of Materials for Construction. (2-3) F,
S

Structural and behavioral characteristics, engineering
properties, measurements and application of construc-
tion materials. Not open 10 engineering students. Pre-
requisite: CON 323 or equivalent. Lecture and labo-
ratory.

321 Structural Analysis. (3)F, S

Statically determinate and indeterminate structures by
classical and matrix methods: trusses, beams, and
frames. Prerequisite: same as GEE 322 except ECE 351
and MEE 371. Two lectures, 2 hours recitation.

322 Steel Structures. (3} F, S

Behavior of structural components and systems. Design
of steel members and connections. Partial design of a
steel building system. Prerequisite: GEE 321 and com-
pletion of the Engineering Core (except electrical and
communications courses) with an average grade of C or
better, plus at least a C in MAT 290 and 291, ECE 210,
312, 313, and 380 or MAT 274 (or equivalent), and an
official TOEFL score of at least 550 if an international
student. Two lectures, 2 hours recitation,

323 Concrete Structures.(3)F, S

Behavior of conerete structures. Dasign of reinforced
and prestressed concrete members including footings.
Partial design of concrete building system. Prerequisite:
Same as CEE 322. Two lectures, 2 hours recitation.

341 Surveying. (3} F, S '

Theory and field work in construction and land surveys.
Prerequisite: MAT 118. Two lectures, 3 hours labo-
ratory.

342 Surveying Calculation Techniques. (3) F

Office caleulations including traverses, adjustment of
traverse, curve calculations—horizontal, vertical, spi-
rals, coordinates, and azimuth detarmination by solar
observations.

344 Route Surveying. (3)F, S

Simple, compound and transition curves; reconnais-
sance, preliminary and location surveys. Calculation of
earthwork. Solar observations for azimuth. Prerequisite:
CEE 341. Two lectures, 3 hours laboratory.

345 Surveying of Public Lands. (3) S

History and methods of surveying public lands of the
United States. Problems in resurveys of public lands.

351 Soil Mechanics. (4)F, S

Index properties and engineering characteristics of
soils. Compaction, shear, compressibility, and permea-
bility. Prerequisite: Same as CEE 322, Three lectures, 3
hours laboratory.

361 Environmental Engineering. (3)F, 5

Natural environment, water resources, hydrologic cycle,
chemistry of natural waters, quality requirements and
water treatment, water distribution systems, Prerequi-
site: Same as CEE 322. Corequisite: CEE 381,

362 Environmental Engineering. (3} F, S

Natural environment, the carbon cycle and biochemistry
of wastes, principles of waste treatment, drainage sys-
tems. Prerequisite: Same as CEE 322. Corequisite: CEE
381

371 Urban Problems, (3} F

Problems of the modern urban environment. Concepts
of comprehensive planning. Histery of urban develop-

ment, transportation, public service, zoning, land divi-
sion, urban renewal, neighborhood planning. Not ac-
cepiable as a technical elective for GEE students. (Also
listed as PUP 301.)

372 Transportation Engingering. (3) F, S

Highway, rail, water and air transportation. Operational
characteristics and traffic control devices of each trans.
port mode. Impact on urban form. Prerequisite: Same
as CEE 322.

380 Hydraulice and Hydrology. (3) F, 5

Application of hydraulic engineering principles to flow of
liquids in pipe systems and open channels; hydrostat-
ics: charagteristics of pumps and turbines. Introduction
to hydrology. Not opan to engineering students, Prereq-
uisite: CON 221. Two lectures, 3 hours laboratory.

381 Hydraulic Engineering. (4) F, S

Fundamental principles and methods of fluid mechanics
forming analytical basis for water resources en:
gineering. Flow in conduits and open channels. Intro-
duction to hydrology. Frerequisite: MAE 37 1. Threa lec-
tures, 3 hours laboratory.

423 Structural Design. (3} F, 5; Pian, Lundgren
Analysis and design of structural systems. Prerequisite;
CEE 323, Two lectures, 3 hours laboratory.

450 Soil Mechanics in Construction. (3-4)F, S

Soil mechanics as applied to the construction field;
foundations, highways, retaining walls and slope sta-
bility. Relationship between soil characteristics and
geologic formations. Not open to engineering students.
Prerequisite: CON 323. Lecture and laboratory.

452 Foundations. (3) F, 5; Dufly

Applications of soil mechanics to slope stability, high-
ways, earth dams, foundations, and stress distribution
in soil media. Prerequisite: CEE 351,

461 Environment and Society. (3) F

Physical, chemical and biological components of the
naturat environment, impact of man, origing and types
of pollution. Environmental factors affecting society.
Open to juniors, seniors and graduate students.

466 Sanitary Systems Design. (3) F; Klock, Higgins
Capacity, planning and design of water supply, domes-
tic and storm drainage, and solid waste systems. Pre-
requisite: CEE 361 or 362.

471 Planning and Design of Urban Systems, (3) F;
Blackburn, Matthias.

For students in city planning, urban systems, civil en-
gineering and related areas working as interdisciplinary
planning and design teams. Effect of economic bass,
employment and population on urban land use require-
ments. Location and required capacity of urban sys-
tems to serve urban land uses. Prerequisite: senior
standing. Two lectures, 3 hours labaratory.

475 Highway Geometric Design, (3) S; Matthias,
Blackburn

Daesign of the visible elements of the roadway. Fun-
damental design controls with application to rurat
roads, at-grade intersections, freeways and in-
terchanges. Prerequisite: CEE 372, Two lectures, 2
hours recitation,

481 Water Resources Engineering. (3) S

Application of the principles of hydraulics and hydrology
to the engineering of water resources projects; design
and operation of water resources systems; water
quality. Prerequisite;: CEE 381.

496 Topics in Civil Engineering Practice. (1-4)F, §
Technical, economic, political, legal and social aspects
of civil engineering practice as related to the formula-
tion, planning, design and management of engineering
projects.



511 Properties and Production of Portland Cement
Congrete (3) F

Basic physical and chemical properties of portiand ce-
ment and aggregates and the combination of these
components to manufacture concrete. Two hours lec-
ture, 3 hours laboratory. Prerequisite: CEE 513 or ap-
proval of instructor,

5§12 Special Topics in Portland Cement Concrete (3) S
Manufacture and chemistry of cement, microstructure
of cement and concrete. Elasticity, shrinkage, creep,
and durability of concrete. Two hours iecture, 3 hours
laboratory. Prerequisite: CEE 511.

513 Aggregates for Use in Construction Materials (3) F
Properties of aggregates as related to production of
portland cement concrete and bituminous mixtures.
Mineralogy physical and chemical properties and pro-
duction. Two hours lecture, 3 hours laboratory. Prereqg-
uisite: approval of instructor.

514 Bituminous Materials (3) F

Sources, production and properties of agphalt, tars, and
modified and synthetic materials. Quality control,
testing, specifications of bituminous materials, Twe
hours lecture, 3 hours laboratory. Prerequisite: approval
of instructor.

515 Bituminous Mixtures. (3) S

Design, production, and maintenance of bituminous
paving materials. Mixture design methods for hot and
cold mixtures and surface treatments. Two hours lec-
ture, 3 hours laboratory. Prerequisite; CEE 513 and
CEE 514 or approval of instructor.

516 Deaign of Flexible Pavements. (3} F

Characleristics of loads, load distribution of stress anal-
ysis for airfields, highways, roads, and streets. Design of
new systems. Two hours lecture, 3 hours taboratory.
Prerequisite: CEE 351 and CEE 515 or approval of in-
structor.

517 Design of Rigid Pavements (3} §

Characteristics of rigid pavement systems. Conven-
tional reinforced, unreinforced, and prestressed sys-
tems. Materials selection, design of new systems, main-
tenance of Jointed systems. Two hours lecture, 3 hours
laboratory. Prerequisite: CEE 351 and CEE 511 or ap-
proval of instructor.

521 Stress Analysis. (3} F

Advanced topics in the analytical determination of
stress and strain.

524 Advanced Steel Structures. (3} S

Strength properties of steel and their etfects on struc-
tural behavior. Elastic design of steel structures. Plastic
analysis and design of beams, frames and bents, Plastic
deflections. Plastic design requirements. Multi-story
buildings.

526 Finite Element Methods in Civil Engineering. (1-3)
S

Finite alement formulation for solutions of strugtural,
geotechnic, and hydraulic problems. Prerequisita: CEE
532,

527 Advanced Concrete Structures. (3) F

Elastic, ultimate strength and yield line theory. Deflec-
tion, torsion, shrinkage and plastic flow. Prestressed
concrele; special systems.

528 Stability of Structures. (3} F

Elastic and inelastic buckling of rolled and coid-formed
columns and beams. Stability of plates, rigid frames
and trusses.

529 Complex Structures. (1-3) §

Classical and numerical investigations of linear and
non-linear structures composed of flat and ¢urved sur-
faces, and linear or curvilinear elements.
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531 Theory of Structures. (3} F

Generat theorems relaling to elastic systams; deflection
of trusses and beams; statically indeterminate trusses,
beams, rings, arches, and frames by consistent defor-
mation, least work and elastic center; horizontally
curved members in bending and torsion.

532 Matrix Methods in Structural Analysis. (3) S
Matrix methods applied to structural engineering and
structural mechanics. Stiffness and flexibility methods;
introduction to finite elements, differences. Corequisite:
Computer programming,

536 Dynamics of Structures. (3) S

Structures and structural members subjected to dy-
narnic loadings; response spectra theory emphasizing
earthquake applications; investigations of the response
of multi-degree of freedom structures; matrix methods
of analysis. Two lectures, 2 hours recitation.

537 Topics in Structursl Engineering. (1-3) F, 5
Advanced topics including wind engineering, earth-
quake engineering, probabilistic concepts, optimization
and behavior of structural systems.

552 Geological Engineering. (3} §

‘Geological investigations for engineering purposes,

case histories, major aspects of geologic structure,
weathering. river mechanics, glacial deposits, eolian de-
posits, airphoto interpretation for engineering site loca-
tions.

553 Theoretical Soil Mechanics, (3} F

Engineering properties of soils, application of theory of
elasticity to soil media, failure theories, theories of con-
solidation and shea: strength of granular materials. Pre-
requisite: CEE 351. Twa lectures, 3 hours laboratory.

554 Theoretical Soil Mechanics. (3) S

Shear strength of cohesive materials, clay mineralogy
and soil structure, theories of bearing capacity, slope
stability, soil dynamics. Prerequisite: CEE 351. Two lec-
tures, 3 hours laboratory.

555 Applied Soil Mechanics. (3) S

Application of theoretical s0il mechanics to engineering
prebiems, Subsoil investigations, sampling techniques,
field measurements, underpinning, dewatering systems,
chemical and mechanical stabilization technigues, Pre-
requisite: CEE 553. Two lectures, 2 hours recitation.

556 Seepage and Earth Dams. (3) F

Transient and steady state flow of water through s0il
media, confined and unconfined flow, pore water pres-
sures, and application of theories to the design of earth
dams. Prerequisite: CEE 351.

557 Topies in Soil Mechanics and Foundations. (1-4)
F.5

Topics include foundations, retaining walls, excavations,
bulkheads, cofferdams, rock mechanics, numerical
techniques and earthquake engineering. Lectures and
laboratary.

561 Physical-Chernical Treatment of Water and
Waste, (3-4) F

Theory and design of physical and chemical processes
for the treatment of water and waste waters. Prerequi-
site: CEE 361 or equivalent.

562 Environmental Biochemistry and Waste
Treatmenl. (3-4) S

Theory and design of biological waste treatment sys-
tems. Poliution and environmental assimilation of
wastes. Prerequisite: CEE 362 or equivalent.

563 Environmental Chemistry Laboratory. (3) S
Analysis of water, domestic and industrial wastes, labo-
ratory procedures for potiution evaluation and the con-
trol of water and waste treatment processes. Prerequi-
site;: CEE 361 or 362. One lecture, 5 hours laboratory,
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564 Industrial Hygiene. (2-4) F

Survey methods, legal and physiological aspects of oc-
cupational health hazards. Methods of measurement
and analysis and physiological actions of such con-
taminants as toxic gases. mineral dusts, metals and
their compounds, and industrial solvents.

566 Sanitary Engineering Processes Laboratory, (3) F
Study of unit processes involved in water and waste
treatment. One lecture, 6 hours laboratory.

567 Atmospheric Pollution, (1-3) S

Atmospheric composition and dynamics, origins and
chemistry of contamination, biclogical significance, an-
alytical measurement, engineering control methods and
air pollution legislation.

568 Epidemiology and Public Health Engineering. (1-3)
]

Biology and transmission of diseases, epidemics, sani-
tation and public heatth administration.

572 Design of Highway and Airport Pavements. (3) S
Methods used to establish rigid and flexible pavement
thickness for highways and airports. Prerequisites: CEE
351, 372.

573 Engineering interpretation of Land Forms. (3} S
North America by geographic regions and the en-
gineering problems and characteristics of each area.
574, 575 Traffic Engineering. (3,3)F, S

Operator and vehicle characteristics, street capacity,
signals, signs and markings, etc. All phases of traffic
engineering as applied to urban areas.

578 Airport Engineering. (3} F

Planning and design of airport facilities. Effect of air-
craft characteristics, air traffic control procedures, and
aircraft dermand for runway and passenger handling
facilities, on site selection, runway configuration and
terminal design. Prerequisite: CEE 372.

577 Urban Transportation Plenning. (3) S '84
Application of land use parameters traffic generation
theory, traffic distribution and assignment models,
transil ahalysis and economic factors to the solution of
ihe urban transportation problem.

578 Highway Engineering, Planning and Economica.
{3)5°85

Highway transportaticn including design, operation,
planning, environmental impact, economic feasibility
and financing. Highways as a regional system.

579 Groundwater Hydrology. (3} F

Physical properties of aquifers; groundwater explora-
tion, well construction and pumping; subsurface flow
modelling; land subsidence, groundwater pollution and
water rights. Prerequisite: CEE 381 or approval of in-
structor.

581 Surface Water Hydrology. (3) S '85

Hydrologic cycle and mechanisms, including precipita-
tion, evaporation and transpiration; hydrograph analy-
sis; flood routing; statistical methods in hydrology, hy-
drologic design. Prerequisite: CEE 381 or approval of
instructor.

582 Free Surface Hydraulics. (2) S '85

Derivation of one-dimensional equations used in open
channel flow analysis, Computations for uniform and
nonuniform flows; unsteady flow; flood routing. Mathe-
matical and physical models. Prerequisite: CEE 381.
583 Water Resources Systems Planning. (2) F 83
Philogophy of water resources planning; economic, so-
cial and engineering interaction; introduction to the
theary and application of quantitative planning
methodologies in water resources planning. Guest lec-
turers and case studies. Prerequisite: approval of in-
structor.

584 Foundations of Hydraulic Engineering. (2) F '84
Revlew of incompressible fluid dynamics. Flow in pipes
and channels; unsieady and varied flows; wave motion.
Prerequisites: CEE 381,

585 Principles of River Engineering. (2) F *83

Uses of rivers, study of watershed and channel pro-
cesses. Sediment sources, yield and control; hydrologic
analysis. Gase studies. Prerequisites: CEE 381 or ap-
proval of instructor.

586 Water Resources Systems ). (3} S '84

Theory and applcation of quantitative planning
methodologies for the design and operation of water re-
sources systems; class projects using computer; case
studies Corequisite: CEE 583 or approval of instructor.
587 Water Resources Systems |l. (3} F '84

Advanced computer-oriented workshop in the applica-
tion of quantitative planning techniques to the design
and operation of water resources systems. Prerequisite:
GEE 586.

588 Sedimentation Engineering. (2) S "84

Introduction to the transportation of granular sedimen-
tary materials by moving fluids. Degradation, aggregra-
tien and local scour in alluviat channels. Mathematical
and physical models. Prerequisite: GEE 585 or approval
of instructor,

Special Courses: CEE 484, 494, 498, 409, 580, 534, 590,
581, 592, 594, 508, 509, 792, 799. (See pages 33-34.)
Students enrolled in GEE 580, 584, 590, 532, 599, 792
and 799 are required to attend graduate student
seminars at time shown in class schedule. Each
semester, every graduate student enrolled for more
than 6 credit hours is to enroll for at least 1 eredit hour
of GEE 592, 599, 792 or 799. Each civil engineering
graduate student hokding an appointment as a Teaching
or Aesearch Assistant or Associate is to enroll for 1
credit hour of CEE 580; such credit does not apply
toward graduation.

Electrical and Computer
Engineering

EEE 273 Electrical Construction Fundamentals. (4) N
Circuits and machinery. Power transmission and dis-
tribution, with emphasis on secondary distribution sys-
tems. Measurements and instrumentation. {Not for de-
gree credit for EEE majors.) Prerequisites: PHY 112,
114; MAT 290 or 261. Three lectures, 3 hours labo-
ratory.

301 Electrical Networks. (3) F, 5, S5

Anatysis of linear and nonlinear networks, Analytical
and numerical methods. Prerequisite; EGE 304,

303 Signals and Filters. (3) F, 5, 88

Filtering and spectral analysis in continuous and dis-
crete systems. Prerequisite: EEE 301.

321 Digital Computer Fundamentals L. (4) F, S, 5§
Combinational and sequential logic network design.
Data representations and arithmetic unit operations. In-
troduction to microcomputer programming and opera-
tion. Prerequisite: ECE 122 or CSC 182, Three lectures,
3 hours laboratory.

322 Digital Computer Fundamentala Ii, (4} F, §
Continuation of EEE 321. Microcomputer systern or-
ganization and operation, 10 device operation, I/O pro-
gramming and interfacing. Memory systems, Microcom-
puter applications. Prerequisite: EEE 321, Three leg-
tures, 3 hours laboratory.
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340 Electromagnetc Engineering I. (3) F, S, 55

Static and time varying vector fields. Dielectric and
magnehc materials Maxwell’s equations. Uniform plane
waves. Energy Radiation Prerequ sites: PHY 116; MAT
362.

360 Electromechanies. (3} F, 5

The ac and dc operations of magnehic circunts, per
manent magnets, transformers, incremental motion
electromechanical systems, dc machines, nduction ma
chines, synchronous mach nes, control of electrical ma
chines Prerequisite: ECE 304,

396 Professional Seminar. (0)F, S

Topics of mterest to upper d wision electrical engineers.
Prerequisite: purnor standing. One lecture.

402 Network Anslysis. (3) N; Patterson, Thompson
Advanced topics in inear network analysis. Multiports,
scattering parameters and topological methods. Pre-
requisite: EEE 303 or equivafent.

405 Filter Design. (3) N; Patterson, Thompson
Pringiples of active and pass ve filter design, Time and
frequency domain approximations. Prerequisite; EEE
303 or equwvalent.

406 Computer-Aided Design. (3) N, Zimmer

Principles and application of modern CAD techniques to
solve engineering problems; includes independent pro)
ect, Prerequisite. EEE 303 or equivalent

411 Engineering Software Design, (3} N; O’Grady
Design of computer programs for engineering systems
using higher level languages. Program design concepts.,
Interfacing the program with penpheral devices. Prereqg-
uisite: EEE 322. Lecture and laboratory,

422 Digital Computer Design I, (3) F, S

Logical design and internal operation of processmg and
control units of a computer, Data representat ons Rela-
tion to memory and 170 urits. Prerequis te: EEE 322,
423 Digital Computer Design Il (4)F, S

Computer organization emphasizing interface to memo-
ry and 1/Q. Interrupt structures, bussing, 1/0, memory
technology and hierarchy Hardware/software interface
Prerequisite: EEE 422, Three lectures, 3 hours labo-
ratory.

424 Computer Structures . (3} F, S

Evolution of main line architectures. nstruction sets,
addressing modes, and control structures. Character-
ization of computer architectures Performance evalua-
tion. Prerequisite: EEE 423.

425 Dwgital Systems Circuits, (4) F, S

Analysis of saturating and non saturating logic famiies
including TTL, Schottky TTL, ECL, MTL, NMO$S and
CMOS. Selected MSI/LSI parts including memonies,
A/D and D/A converters, Prerequisites: EGE 334; EEE
322. Three lectures, 3 hours laboratory.

427 Digital Switching Theory. (3} 3; Robbins,
Steinmann

Combinational logic, functional decomposition, NAND
{NOR) circuit analysis and synthesis, logic arrays, itera-
e networks, fault diagnosis, sequential circuit repre-
sentatton, mefnory devices, Prerequisite: EEE 322,

428 Analog and Hybnid Computers. (3) N; Higgins
Design and application of hybrid analog-digital comput-
er systems and components Prerequisites: ECE 334:
EEE 322, 2.5 hours lecture, 1.5 hours laboratory.

432 Solid State Circuits. (4) N; 2Zimmer

Charactenstics of analog and digrtal integrated circuits,
embhaszing MTL bipolar technology, ADFL and DFET
high-speed FET technologies. Prerequisite: ECE 334.
Three lectures, 3 hours laboratory.

433 Analog Circuit Design. {4) A; Blackledge

Design of electronic circuits including amphfiers, mixers,

wavelorm generators and active filters. Prerequis te:
EEE 301 or equ valent Three lectures, 3 hours abo-
ratory.

434 Quantum Mechanica for Enginears. (3) N;
Kaufman, Sirk s

Probab hity, Schroedinger equat on, e genfunctions, har
mon ¢ oscil ator, per odic potential, superposit on, an
gular momentum, scatienng, tunne ing, perturbat on
theory Prerequis te: EEE 340.

435 Microelectronics. (3) S; DeMassa

Practice of sol d state dewice fabr cat on techriques in-
¢ uding thin film and ntegrated circutt fabricat on pr n-
cip es. Prerequisite. EEE 436 or equivalent, Two tec-
tures, 3 hours aboratory.

436 Fundamentals of Solid State Devices. (3)F S
Metal-semiconductor contacts, P N junct ons, | ght n-
teract ng dev ces, schottky diodes, b polar and fie d ef
fect transistors, planar and thin fitm integrated circu t {I-
C} dev ces. Prerequ site: ECE 352,

437 Introduction to Solid State Electronics. (3) F:
Roedel

Grysta lattices, rec procal 1atiices, quantum stat st cs,
lattice dynamics, equi ibrium and nonequilibr um pro-
cesses In semigonductors Prerequis ter ECE 352.

438 Solar Cells. (3) F, Stk s, Wang

Photovoltaic dev ces inciuding homojunctions and
heterojunct ons Photogenerat on of carr ers, spectral
response, e ectrical charactenstics, effic ency. Prerequr-
siter EEE 436

440 Electromagnetic Engineering li. {4) F, 5; Staff
Steady state and trans’ent behavior of transmission
Iines, impedance matching, d'spersion diagram, Iine
losses, noise, ntroduction to microwaves Prerequisites,
ECE 122 or CSC 182, ECE 304; EEE 340. Three lec-
tures, 3 hours laboratory

441 Advanced Engineering Electromagnetics. (3) N,
Kaufman, Sirkis

Polarizat on. Magnetization. H gh frequency '/mpedance.
Propagation. Ref ect on. Radiation. Guided waves. Slow
waves Anmsotropic med a. Resonators. Prerequis te.
EEE 340.

443 Antennas. (3) N; Tice

Engineering princ ples, arrays, measurements, nu-
mencal computat ons Prerequisiter ECE 122 or CSC
182' EEE 340.

445 Microwaves, (4) N, Kaufman Sirkis, T ce

Systems, components, and measurements Prerequi-
s te: EEE 440, Three lectures, 3 hours laboratory.

448 Fiber Optics. (4) F; Palais

Components and systems for fiber optical communica-
tions. Prerequisites: EEE 340, EEE 303. Three lecturas,
3 hours aboratory,

451 Error-Correcling Codes. (3] N; Steinmann, Davis
App 1cat on of modern algebra to the analys s and syn-
thesis of random error detecting and error-correcting
block codes. Praerequisite: EEE 321,

455 Communication Systems. (4) F, S

Signal analysis. Linear, exponential, and pulse modula
tion. Gomparative analysis of circuits and systems. Pre-
requisite: EEE 303. Three lectures, 3 hours laboratory

459 Daia Communication Systems. (3} N; Welch
System charactenstics. Commun cations media. Gom-
munication codes. Data validity checking. L ne proto-
cols, terminals, system configurations. Examples. Pre-
requisites. EEE 303, 322.

460 introduction te Nuclear Engineening. (3) F,
McKiveen

Neutron interactions with matter. Principles of neutron
chain reacting systems. Neutron d Husion and modera
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tion. Heat removal from nuclear reactors. Point reactor
kinetics. Preraquisite: PHY 361, {Aiso listed as MAE
430).

461 Health Physics Principles and Radiation
Measurements. (3) 5; McKlveen

Sources, characteristics, dosimetry, shielding and
measurement technigues for natural and man-made
radiation. Philosophy of radiation protection. Emphasis
on instrumentation, detectors, and environmental moni-
toring, Two lectures, 3 hours laboratery. Prerequisite:
ECE 304,

462 Reactor Salety Analysis. (3) S; McKlveen

Power reactor safety and licensing methodologies. Re-
actor transient and accident analysis. Time dependent
solution to neutron diffusion equation. Use of industry
codes to assess fission product build up, emergency
core cooling behavior, reactivity, offsite releases and
dose calculations. Prerequisite: EEE 430.

463 Electric Power Plant Systems. (3) F; Backus,
MeKhveen, Anderson

Nuclear and fossil fuel steam supply system, electrical
generating system, and paollution control system design.
Theory of machinery and component design. Power
plant efficiencies. Prerequisites: EGE 304, 340,

464 Nuclear Engineering Experiments. (3} F; McKiveen
Theory and applied concepts in reactor design, instru-
mentation, electronics, and shielding. Experimental
measurements of nuclear parameters using subcritical
reactors and fusion neutron generator. Fast and ther-
mal activation analysis. Primary coolant analysis. Moss-
bauer spectrometry. Two lectures, 3 hours laboratory.
Corequisite; EEE 430,

465 Clinical Engineering l. {3) N; Staff

Responsibilities of the clinical engineer. Design of pa-
tient safety programs. Applicable codes and regulations
administered by FDA, HEW, OSHA and other agencies.
Prerequisites: ECE 334; CHE 364 or EEE 321; ECE 122
or CSC 182,

468 Clinical Engineering Il. (3) N; Staff

Continuation of EEE 465. Safety, research, and regu-
latory procedures with patient involvement. Prerequi-
site: EEE 465,

470 Power System Fundamentals. (3) F, S; Staff
Basic power system analytical concepts, three-phase
systems, phasors, impedance, steady-state network
analysis, normalization, transmission lines, trans-
formers, synchronous machines, power flow. Prerequi-
site: EEE 301 or equivalent.

471 Power System Analysis. (3) F, S; Staff
Introduction to symmetrical components, faulted sys-
tem analysis, protection and stability. Prerequisite; EEE
470 or equivalent.

473 Electrical Machinery. (3) F; Staft

Fundamentals of transformers and rotating machines:
dc, induction, and synchronous machines. Prerequisite:
EEE 360 or equivalent.

474 Eleciric Machines Laboratory. (1) F; Staff
Laboratory experiments with electric machines. Coreq-
uisite: EEE 473 or equivalent. Three hours laboratory.
480 Feedback Systems. (4} F, S

Analysis and design of linear feedback systems. Fra-
quency response and root locus techniques, series
compensation and state variable feedback. Prerequi-
site: EEE 303. Three lectures, 3 hours laboratory.

482 Digital Simulation of Continuous Systems. (3} N;
Higgins

System representation, continuous system simulation
languages, operational and numnerical metnhods. Coreq-
visite: EEE 480.

504 Filter Synthesis. (3) N

Synthesis of active and passive filters. Methods of ap-
proximation in the time and frequency domains. Sen-
sitivity and optimization. Prerequisite: EEE 405 or equiv-
alent.

505 Signal Processing of Time Series 1. (3) F

Time and frequency domain characterization of deter-
ministic time series. Linear operators, Fourier and z-
transforms, digital filter synthesis, system modeling.
Prerequisite: EEE 303.

506 Signal Processing of Time Series II. (3) S

Study of random time serias, avtecorrefation sequence,
power spectral density, optimum filters, spectral analy-
sis, rational modeling of stationary time series. Prereg-
uisite: EEE 505.

508 Digital Image Processing 1. (3) F

Digital image fundamentals, image transforms, image
enhancement and restoration techniques, image en-
coding and segmentation methods. Prarequisite: EEE
303.

509 Digital Image Processing 1. {3) 5

Advanced analytical techniques applied to digital image
processing problems. Prerequisite: EEE 508.

511 Hardware/Software Integration. (3) N

The engineering design process applied to the integra-
tion of hardware and software in systams design. Appli-
cations, including real-time systems. Prerequisites: EEE
411, 424, Lecture and laboratory.

513 High-Level-Language Machines. (3) N

Advantages and disadvantages of high-level-language
machines. Language suitability. Microprogramming and
interpretive execution. 1/0 operations. Examples. Pre-
requisites: EEE 511, 523, 524.

514 Hardware Design Languages. (3) N

Introduction to hardware design language (HDL). HDL
description of integrated circuit components and sys-
temns. HDL description of computer organizations. Pre-
requisite: EEE 424,

515 Digital Testing and Reliability. (3) N

Fault modeling, test generation and simulation for com-
binational and sequential circuits; memory testing, self-
checking togic, fault-tolerant logic, reliability analysis.
Prerequisite: CSG 320 or EEE 321. (Equivalent to G5C
525).

516 Digital Design Automation. (3) F, S

Typical computer-aided deésign system. Simulation tech-
niques. Test generator. Microprogrammed control de-
sign aids. Specification sheet analysis. Applications.
Prerequisites: EEE 514, 525,

520 Minicomputers |, (4) F

Organization of minicomputers, with ‘hands on’” em-
phasis of one particular design. Prerequisite: EEE 423
of equivalent. Three lectures, 3 hours laboratory.

521 Minicomputers II. (4) 5

Organization of minicomputer gperating system with
emphasis on the Unix operating system on the labo-
ratory computer. Prerequisite: EEE 520. Three lectures,
3 hours laboratory.

522 System Design Using Microprocessors. (4) N
Hardware, software, and interface considerations in the
design of microprocessor applications. Prerequisite:
EEE 423 or equivalent. Three lactures, 3 hours labo-
ratory.

523 Microprogramming. (3} N

Control unit functions, instruction sets and microcode
implementation, interprstation and emulation, LS| hard-
ware, case studies. Prerequisite: EEE 423 or equivalent.
524 Computer Structures il. (3) N

Main-line computer architectures; multiprogramming,
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tumeshanng, multiprocessing, hardware/software trade-
offs, memory hierarchies, input/output structures, com
munications. Prerequisite, EEE 424

525 Digital Circuit Design. (3) F

Analysis and design of Very Large Scale Integrated Cir-
cuts (VLSI). Physics of small devices, fabrication, regu
lar structures, and system timmg. Open only to gradu-
ate students.

526 Perullel Processing. (3) S

Real and apparent concurrency Hardware organization
of multiprocessors, multiple computer systems, scien-
bfic attached processors and other parallel systems,
Prerequisite: EEE 424.

527 Advanced Swriching Theory. (3} F

Lattice approach 10 Boolean algebra, post algebras,
Boolean differenttal calculus, multivalued ogrc, fuzzy
logic, finite state machines. Prerequisite: EEE 427

Bit Shce Processor Design. (4) A

Hardware and software design of a bit-slice computer
with writable control store. Prerequisite. EEE 423 or
equivalent. Three lectures, 3 hours laboratory.

531 Semiconductor Device Theory I, (3) F

Junction diodes, junction and field-effect transistors; in-
homogeneous impunty profiles, high mjection effects,
basic fabncation techniques, surface effects, analysis of
MOS field-eftect transistors Prerequistte. EEE 436 or
equivalent

532 Semiconductor Device Theory Ik (3) S
Semiconductor device phenomena including tunneling,
light emission and abserption, negative resistance ef-
fects, metal-semiconductor, metal insulator and mul
tiple junctions Prerequisite’ EEE 531,

533 Integrated Circunt Design. (3) F

Integrated circurt fabnication, device mode Ing, active
and passive parasiics Comparison of integrated and
discrete circusts Characterzation and design of in-
tegrated logic and smali-signal circuits. Prerequisite.
EEE 436 or equivalent.

534 Small MOS Devices. (3} S

Subthreshold current, threshold vo tage moduat on,
scaling and other small size | mitations Preregu site
EEE 532.

335 Advanced Bipolar Devices and Cireuits. (3} S
Cntical examination of new b'polar device and Gircuit
technologies Performance tradeoctfs, scaling effects,
and modeling techniques Prerequis te' EEE 533.

536 Experimental Methods m Semiconductors. (3) S
Measurement techniques in semiconductor matenials
and devices, mobility, doping profiles, deep levels, ife-
times, luminescence, IR spectroscopy, defects Prereq
uisite, EEE 436

537 Semconductor Optoelectronics ). (3) F

Electronic states in semiconductors, quantum theory of
radiation, absorption processes, radiative processes,
nen-radiative processes, photoluminescence, photonic
devices Prerequisite’ EEE 434.

538 Semiconductor Optoelectronics I1. (3) S

Matenal and device physics of semiconductor lasers,
light eritting diodes, photodetector ete Emerging ma-
tenal and device technology In IIl-V semiconductors.
Prerequisite. EEE 537.

541 Advanced Electromagnetic Fields. (3)N
Analytical techmiques applied to electromagnetic field
problems. Prerequisite' EEE 441 or equivalent.

543 Antennas. (3) N

Analysis and synthesis of selected radiating structures
and systems. Prerequisite, EEE 443 or equivalent

547 Microwave Sohd State Electronics. (3) N

Use of fernte, sem conductor and p ezoelectric mate-
nals n microwave systems. Prerequ s tes. ECE 352 and
EEE 445, or equivalent

548 Optical Engineenng. (3) N

Diffraction, lenses optical processing, holography,
electro-optics, pu sed and high power lasers Prerequi-
site: EEE 448 or 441 or equivalent.

549 Laser Engineermng. (3) S

Theory and design of lasers Prerequisite’ EEE 448 or
equivalent.

550 Transform Theory and Applications. (3} A
Applications of complex variables to Fourier, Lap ace,
and z-transforms Onented to app icat ons in control,
network, communication, and ! near system theory. Pre-
requisite’ EEE 303,

551 information and Coding Theory. (3) N
Fundamental theorems of information theory for
sources and chahnels; convo utional and burst codes.
Prerequis tes, EEE 451, 554,

552 Coherent Communications. (3} N

Systerns analysis and design of telecommunicat on sys
tems using phase-locked loops Prerequisite: EEE 554
553 Pattern Recognition. (3} N

Pattern classificat on by distance functions and like i-
hood functions, deterministic and statistical approaches
to trainable pattern classifiers syntactic pattern recog
ntion Prerequisiter EEE 554. (Equivalent to CSC 572)
554 Random Signal Theory L. (3) F

Apphication of stat stical techmiques to the representa-
tron and analysis of electrnical signa s and to commun
caton systems analysis Prerequis te EEE 303

555 Random Signal Theory I). (3) $

Processing of signals n the presence of noise. Random
signals, correlation, frequency spectra, estimat on, fil
tering, no se, predict on, transients Prerequisite EEE
554.

556 Detection and Eshmation Theory. (3) N

Camb nation of the ¢ assical techn ques of statistical In
ference and the random process charactenzat on of
communication, radar and other modern data pro-
cessing systems Prerequisites: EEE 455, 554

558 Moadulation Theory. (3) N

Noise performance of analog and digital moduiat on
systems. Emphas s on modern d gta techn ques in ter
restrial and satellite commun cations systems Prerequi
sites: EEE 455, 554,

559 Computer Communication Networks. (3) N
Introduct on 10 computer networks. Hardware elements
Data Iink protocols Packet and message switching soft-
ware e ements Network control Examples. Prerequi-
sites: EEE 459.

566 Advanced Medical Instrumentation. (3} N

Des gn and analysis of sophisticated components and
systems for 1aboratory analysis, research, medical care
and monitoring, Prerequisites: BSEE or equ valent

570 Symmetncal Components. (3) F ’83

Power system parameters; analys s of phase and se-
quence impedances for I nes, mach nes, and trans-
formers. Prerequisite: EEE 471 or equ valent.

571 Fault Analysis. (3) S '84

Symmetncal component app icat ons; changes in sym
metry, Simu taneous faults, two-component method,
computer solut on of fau ted systems Prerequ site, EEE
570 or equiva ent

572 Power System Prolection. (3) F "84

Elements of protective systems, relays, relaying
schemes, circuit interrupting devices, fault protect on of
radhial feeders, network protective schemes, complex
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locr nZ and Y P anes protect ve system ret abit ty. Pre
requ s te EEE 571 or equiva ent

573 Power Systems Conlrol. (3) S 85

Analytica concepts of econom ¢ dispatch of eectrc
generation system frequency control, contro center
funct ons, rea time contro concepts. Prerequ s te. EEE
470 or equivalent corequ site: EEE 480

574 Computer Solution of Power Systems. (3 F’83

A gonthms for d g ta computation for power flow and
stabi ity ana ys s, spars ty programm ng, opuim zation
Prerequ s te' EEE 471 or equ valent

575 Power System Stability Modeling. (3} S '84
Mathemat cal mode ing of synchronous mach nes, ex-
citat on systems, governors power p ants, and toads for
dynam ¢ analysis S mu at on of sma  systems Prereg-
ustes EEE 480 574

576 Power System Relability. (3) F 54

Re abw ty functions, d stnibut’'ons Markov processes,
recurs ve techmiques, generation capac ty eva uation,
sp nn ng capactty, frequency and duration method
transm ss on rel ab ity composite systems, Prerequi-
siter EEE 471.

577 Power System Planning. (3) S 85

\.oad jorecasing methods, energy forecasts, mter-
connected system re iabil ty, generat on cost analysis,
transm ss on plann ng. Prerequ sites' EEE 574 576

578 Electric Power Distnbution. (3} F 83

D str but oh components  oad charactenstics, voltage
ca cu at ons, pnmary and secondary systems trans-
formers capaciter app cat ons Prequisite EEE 471 or
equivalent, carequis te EEE 870,

579 Electric Power Transmisgsion. (3) S 85

EHV des gn character st cs conductor conf gurat ons,
corona phenoemena and losses, radio no se, insu at on
coord nat on switch ng surges ght ng phenomenon
dc transm ss on. Prereqguis te EEE 570.

580 Digital Control Systems. 3) S

Anayss and desgn of d gta and samp ed data controt
systems nc¢ uding samp ing theory z-transforms the
state frans t on method stab | ty, design and synthes s
Prerequis tes' EEE 550 582

581 Random Processes in Control Systems. 3) N
Stat st cal f ter ng, estimation, and contro w th empha-
55 on the Kalman f Iter and 1ts appi cations and com
putational problems Preregu Sites, EEE 550 554, 582
582 Linear System Theory. (3)F S

State variab es, control abr ty and observab 1ty state
feedback and cbservers mut var ab e systems. Prereq
usite EEE 480

583 Real-Time Systems. (3) N

Des gn of computer systems for rea time app tcat ons
n s gnal processing graph ¢s, control, and s mulation
Preraqu site. EEE 423 or equ va ent, EEE 428 or 433
586 Nonhinear Control Systems. (3 N

Stab 1 ty theory includ ng phase p ane, descr b ng func-
tion L apunov s method and frequency domain cr teria
for gont nuous and discrete, non near and time vary ng
systems, Prerequ s te' EEE 582.

587 Optinal Control Systems. (33N

Appicat on of ca cu us of var at ons Pontryagn s pra
cip e, and dynam ¢ programm ng to contro prob ems
GComputat onal techmiques for 50 v ng opt mal gontro
prob ems Prerequ site: EEE 582.

770 Advanced Topics in Power Systems, (3} N

Power system prob ems of current nterest, approached
at an advanced technca eve for mature students
Prerequisites: EEE 571 575 577 or equ valent and ap-
proval of instructor

771 Advanced Methods in Power System Analysis, (3}
N

Topological concepts, contour theory, network tearing,
nterconnections piecewse algorithms, muthilevel dia
koptics, power systern app cations. Prerequisites: EEE
573, 574 or equ valent

772 Power System Transients. (3) N

Sw tching transients dc  ng trans ents, e ectromagnet ¢
phenomena travel ng waves, iightning, protect ve con
cepts computer so utions of trans ent phenomena. Pre-
requis tes. EEE 570, 574, 579 or equ va ent.

773 Real-Time Control of Power Systems. (3) N

Real sime control object ves and imitations, normal,
alert, emergency, in extremis, and restorative gontrol
reg mes, security assessment; oplim zation Prerequi-
stes EFE 573 580, 587 or equ valent

774 Distribution Planning. (3) N

Advanced concepts in d stribut on p anning, optim za-

t on techmques, load forecasting, econom ¢ decision
analysis, computer appl cations Prerequ sites: EEE 578,
QBA 522 or equ valent.

775 Power System Stabilhty. (3} N

Dynam ¢ performance analysis of interconnected power
systems. Dynamic equ valents Direct and time doman
methods of ana ys s, Effect of nonl near ties Prerequi-
s tes EEE 575, 577, 582 or equiva ent

Special Courses: EEE 484, 494, 498 499, 590, 591,
502 594, 598 599, 792 799. (See pages 33 34)

Engineering Core

ECE 102 Introduction to Engineenng. (2)F, 5
Orientation, d mens ons, and units, presentation of
problems graph ca representat on and ana ys s of da-
ta error anays s and enginger ng est mations, typ cal
probiems in engineer ng d sciphnes foundations of the
des gn process and design projects Lecture and rec ta-
ton.

104 Engineering Graphics and Design. (2) F, 5

Sketch ng, spatia visualization, descriptive geometry,
and modern eng neering drawing pract ces for design
app icat on ntroductory concepts ot computer graph ¢s
perta n ng to eng neening draw ng Six hours ecture-
laboratory

122 Computer Programming. {2} F 5, §S

Def n tign, formulation and flow chart ng, leading to the
solut on of comp ex prob ems by dig tal computer, using
Fortran. Computer so ution s requ red for projects Co-
requ site MAT 115, {Also sted as CSC 182).

210 Engineering Mechanics I: Statics. 3) F, S, S8
Force systems, resuitants, equ 1brium, distnbuted
forces, &reéa moments, fluid stat cs, nternal stresses,
fr ction, energy criter on for equil brium and stabi ity
Prerequ site' PHY 115, 117; corequ site: MAT 274 or
ECE 380. Lecture and rec tat on

304 Electrical Network and System Analogies. (4) F, S,
SS

ntroduction to electric networks and to a unif ed treat-
ment of inear umped parameter mode s of phys ca
systems Prerequ sites MAT 274 or ECE 380, PHY 116
118

312 Engineering Mechanics iI: Pynamics, (3) F, § $S
Kmematics and k net ¢s of parucles, trans at ng and ro-
tat ng coordinate systems, r g d body k nemat cs, dy
namics of systems of partic €5 and ngwd bodies energy
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and momentum principles, vibration and time response
dynamics of non r'g'd systems. Prerequisit e: ECE 210
Lecture and rec tation.

313 Introduction to Deformable Solids. (3) F, S 58S
Analysis requirernents equ ibrium, geometnc compat -
bi ity, force-deformat on re at ons concepts of stress
and stramn, transfermation equat ons measurement of
stra n, stress-strain-temperature relations. Applications
1 var ous eng neer ng disc p nes Prerequisites: ECE
210° MAT 274 or ECE 380. Lecture and recitation

334 Electronic Devices and Instrumentation. (4) F S,
55

App 1cat on of e ectr ¢ network theory to semi-
conductor d screte and integrated circu ts. Electronic
dev ce and circut app cat ons, aboratory crcut de
sign, test ng and ver f cat on Prerequ site ECE 304.
Lecture and laboratory

340 Thermodynamics. (3 F, 5, 5SS

Work, heat and energy transformat ons, re at onsh ps
between propert es laws concepts and modes of ana
ysis common ta al app icat ons of thermodynamics n
eng neenng. Garequ s tes, ECE 312, MAT 274 or ECE
380, Lecture and recitation

350 Structure and Properties of Materials. (3) F S SS
Bas ¢ concepts of mater al structure and ts relat on to
propert es Application to eng neering problems Coreq-
uisiter ECE 340 Lecture and recitat on.

351 Engneering Matenals. (3) F, S

Structure and behavior of ¢ w1 engineer ng matera s
Laboratory nvest gat ons and test cr tena, Prerequis te
ECE 313. Two ectures, 3 hours laboratory,

352 Semiconductors and Devices. (3) F, §

Grystal ine nature of soids ¢ assical and quantum me-
chan cal descr ption of solids excess carr ers n sem
conductors, junct ons transistors and ntegrated G-
cuits, Prerequ sites. ECE 334; MAT 274 or ECE 380,
380 Ordinary Differential Equations for Engineers. (3)
F. 8

F rst order equations second and higher order near
equations, ser es so ut ons, Lap ace transforms nu
mer cal solutions, boundary value probtems Prerequ
stes' ECE 122 or CSC 182, MAT 272 or MAT 291 Lec
ture and recitat on

382 Linear Algebra for Engrneers. (2) F 5 §S

Matr ces and systems of inear equat ons, determ nants,
vector spaces, and ergenva ue problems. Prerequ s te.
MAT 272 or MAT 291

383 Probability and Statieties for Eng 8. (2)F S,
88

Probablty random vanab es, d screte and cont nuous
d stribut ons, descr ptive stat stcs and sampingds

tr butions Prerequisite: MAT 272 or MAT 291

384 Numerical Anatysis for Engineers. (2)F, S

Numer ca so ut on of a gebrac and transcendental
equat ons, and systems of | near equat cns Numer ca
ntegral on Curve fitt ng Error bounds and error propa-
gat on, Emphas s on use of d g ta compuiter Prerequw
stes ECE 122 or CSC 182, MAT 272 or MAT 291

gSG Partal Duiferential Equations for Engineers. (2) F
Boundary value problems, separat on of var ab es,
Fourier series as app red to ‘mitia -boundary value prob
lems Prerequis te. MAT 274 or ECE 380

400 Engineening Communications, (3} F, S, 8S
Planming and prepar ng engineering puk ications and
oral presentations, based on d rected rary research
related to current engineenng topics Prerequisite;
Senior stand ng 1n chosen techn cal f e d and demon
strated Engl sh prot ¢ ency.

Industrial and Manage-
ment Systems Engineering

IEE 300 Economic Analysis for Engineers. (2)F S
Econom ¢ eva uat on of a ternat ves for engmeer ng de
crsions emphasizing the time va ue of money.

330 Intreduction to Data Base Design. (2} S

Data structures and techruques w th spec a attent on to
DBTG standards. Dessgn  mp ementat on. contro and
case stud es of data management systems Prerequi-
site ECE 122 or CSC 182

3562 Work Analysis and Design, 3) F

Anays s and des gn of man-mach ne systems, emphas s
on work p ann ng methods measurement job evalua
ton. App catons n diversif ed { e ds. Two lectures, 2
hours aboratory Corequ ste' MAE 351 or approval of
instructor

372 Facilities Analysis and Design. (3} F

Anaysis and des gn of man-mach ne systems emphas s
on facik fres ocat on fac it es destgn mater al handi ng
automat on App catons n dversifed feds, Two lec
tures 2 hours aboratory Prerequste EE 300 Coreq
usite: MAE 351 or approva of nstructor.

374 Qualty Contrel. (3 F

in depth ana ys s of contro chart techn ques Crganiza
tion and manager a aspects of qua ty assurance At-
1r bute and var able acceptance samp g o ans Prereq
u s te. ECE 383

411 Engineering Economy. {3} 5. Moor

Cash f ow mode , pr ¢ ng, econom ¢ production charts,
eccnom ¢ balance analys 5 prof tabt ity mode s, Prereq
uste IEE 300

422 Information Systems Design. (3) F Ba ey Moor,
Smirth

The design of nformation systems, emphasiz ng human
information precessing and methods of nfermation ga-
ther ng

431 Engineering Admnistration. (3) F SS. Ba ey Hoyt,
Moor

Eng neering organ zat on and adm n stration introduc

t on to decis’an mak ng, quant tative and qua tatve ap-
proaches to management and eng neer ng admin stra
ton

437 Human Resources Engineering. (3) F, Moor Young
Study of peop e at work, design ng for human perfor
mance effectiveness and productiv ty Cons derat ons of
human phys o ogica and psychologica factors Prereg-
usHe EE 362 Aso sted as PSY 437).

461 Integrated Production Control. (3 F, S Baley
Bedworth, Macku ak

Product on contro techn ques for the p ann ng analy

s s, contro and evaluation of operat ng systems T me
sertes forecast ng, network plann ng, schedu ng and
contre Prerequis te ECE 383

463 Computer-Aided Processes. (3} F Bedworth,
Macku ak, Young

Equ pment and programm ng requirements of computer
systems wh ch nteract w th external physica processes
Computer A ded Manufactur ng (CAM) emphasis Two
ectures 3 hours aboratory Prerequiste ECE 322 or
CSG 182.

454 Computer Integrated Design Applications. 3) F
Staff

Use of computer graph cs and CAD for ndustr al en
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g neering apphcations: Facility layout and design,
hurnan factors engineering, CAM. Upper division credit
ony Prereguisite CSC 182 or equivalent,

473 System Applications of Linear Programming. (3)
F; Dean, Smith

Linear programming in a systems context. Emphasis on
design aspects of imear programming mede s for a varn-
ety of probiems involving transportation, al ocation and
total ndustrial systems Prerequisite. ECE 382 or MAT
242

474 Reliability Assesament Techniques. (3) S,
Anderson, Dean, Re lier

Dhstr'butions encountered 1n rel ability assessment. Re-
hability testing and analysis Availability and mantaina-
il ty analysis. Prerequisite. IEE 374.

475 Introduction to Simulation. (3) F, Mackulak, Young
Dagital 5 mulation and its use in the analysis and design
of discrete systems. Transaction and d screte avent
orientat ons are ysed. Prerequisites: ECE 122 or CSC
182 ECE 383

476 Introduction to Operations Research Models. {3)
S; Dean, Rollier, Smith

Operations research methodology for industnal sys-
tems. Development of models and techriques for

so ving decision prob ems such as queueing, inventory,
and rep acement. Prerequ site: ECE 383.

492 Project in Design and Development. (3) F, 5, 55
Indiv dual project 'n creative design and synthesis

500 Systems Research Methods. (3) S

Scientif ¢ and systems methods as applied to master’s
and doctoral degree research

501 Foundations of Industrial Engineering 1. (3) F, S
Techmques for the analysis and design of man-machine
systems,. Emphasis on work planning, methods,
measurements, material handling and facihity des gn
Not avaslable for |.E. graduate credt.

502 Foundations of Industrial Engineering Il. (3) F, S
ntroduct on to quantitative production control tech-

n ques. p ann ng, forecasting, nventory control and
MRP, schelduling. Influence of CAD/CAM and automa-
t on on production conitro process WOt avak able for 1 E.
graduate credit. Prerequisite: EGE 383 or equivalent.

510 Measurement of Produchvity. (3) F

The engineer ng ecohorm ¢ audit and its use with appl
cations to break-even analysis, variable budget control
cost analysis, and product pricing. Prerequis te ECE
383

511 Analysis of Decision Processes. (3} F

Methods of making economic decis ons, statistical deci-
s on theory, effects of r sk, uncertainty, and strategy on
mandgerta econom ¢ decis ons. Prerequ site ECE 383
520 Topues in Human Engiteening. {3) S

Human physiolog cal and psychological factors n the
des gn of work environments and n employment of
people in man machine systems. Twe ectures, 2 hours
laboratory. Prerequ site' |IEE 362

531 Topics 1n Engineering Administration. (3) 8
Consideration g ven 1o philosoph cal, psychological,
poltica and socia implicat ons of administrative dect
SIONS.

533 Scheduling and Network Analysis Models, (3) F
Applicat on of sequencing a gorithms, determ n st ¢ and
stochast ¢ network analysis and f ow a gor thms Top cs
nc ude CPM, PERT, GERT, GERTS, and QGERTS Pre-
requisite, ECE 383

560 Data Base Concepts for Industrial Management
Systems. (3) S

App calion of data base concepts to industrial systems
problems. Topics nc ude data structures and data base
management software.

561 Production Control Information Systems, (3) S
Development of syslem designs for production control.
Topies include matenal requirement planning,
scheduling, sequencing, and inventory control. On-line
design concepts are covered

563 Systems Analysis for Distnbuted Systems. (3} N
Analysis and design of distnbuted systems for comput-
er infegrated manufacturing and information pro-
cessing. Concepts of host driven microprocessors 1o
collect, store and communicate data. Prerequisite; |[EE
560 or approval of instructor.

564 Planmung for Computer Integrated Manufacturing.
(3} F

Theory and use of IDEF methodology in planming for
flexuble manufacturing, robotics, and real-time control.
Simulation concepts applied to computer integrated
manufactufing planning. Prerequisste: IEE 475 or ap-
proval of instructor,

565 Computer Integrated Manufacturing Ressarch. (3)
N

Determination and evaluation of research areas in com-
puter integrated manufacturing including real-time soft
ware, manufactunng information systems, flexible and
ntegrated manutactunng systems, robotics, computer
graphics. Prerequisite: IEE 463 or approval of in-
structor,

566 Simulation in Computer integrated Manufacturing
Planning. (3)

Use of simulation in the planning of computer in-
tegrated manufacturing planning related to robotics,
flex ble and integrated manufacturing systems. Use of
computer graphics combined with simulation analysis
for CIM decision support. Prerequisite. IEE 475 or ap-
proval of instrucior.

567 System Simulation. (3} S

Use of simulation in the analysis and design of systems
invo ving continuous and discrete processes, simulation
languages; statistical aspects of simulation. Prerequi-
site IEE 475

569 Nonparametric Statistical inference. (3) S
Application of statisucal inference procedures, based
on ranks, to engineering problems. Efficient altematives
to ¢ ass cal statistical inference constrained by nor

mal ty assumptions Prerequisite. ASE 485.

570 Advenced Quality Control. (3) F

Stat stical des gn of sampling plans and procedures for
attnbutes and vanables data; operating characteristic
curves, federal specifications and standards of quality.
Prerequis te, 1IEE 374 or approval of instructor.

572 Engineerng Statistics. (3) F

Analysis of variance and exper mental design, Topics
nclude general design methodology, mecomplete blocks,
confounding, fractional replicat on, response surface
methodology. Prerequisite, ASE 485,

574 Apphed Deterministic Operations Research
Models. (3) F

Formulation, solution, analysis and application of deter
minisiic models in operations research, including those
of ingar programming, integer programming, and non-
I near programrming Prerequisite’ ECE 382 or MAT 242,
575 Apphed Stochastic Operations Research Models.
(3s

Application of stochastic modeis including inventory
theory, queueing theory, Markov processes, stochastic
programming, and renewal theory. Prerequisite: EGE
383.

576 Applications of Operations Research. (3) F

Case studies of application of linear and non-linear
models and general types of search techniques Prereq-
uisites IEE 574 or approvai of instructor.
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577 Information Systerns Methodology. (3) F
Systems approach 1o the analys s, design and Im-
plementation of management systems Emphasis is on
genera ized techniques. Concern g'ven to questions of
user perceptions and systems effectiveness.

578 Advanced Decision Theory. (3) 5

Advanced dec s on theory techruques for industr al sys
tems. Topics include conpugate fami es of distr buttons,
value theory dec sions w th mu irple objectives and goa
programm ng Prerequ srte: EE 511,

579 Time Senes Analysis and Forecasting. (3} F
Forecasting t me ser es by the Box-Jenk nis and ex
ponential smoothing techniques: ex st ng digital com
puter programs are utl zed 1o augment the theory Pre
requisite: ASE 485.

Special Courses: [EE 484, 494 498 499, 590, 591 592,
598, 599, 784 790, 792 799 (See pages 33 34.)

Mechanical and
Aerospace Engineering

MAE 315 Mechanics Laboratory, (2 5

Exper ments and demonstrat ons re ated to mechan cal
systemns Digta methods of data anaysis One ecture,
2 hours latroratory. Corequ sites; ECE 312 313

317 Dynamic Systems and Control. (4)F S

Model ng and representations of dynamic phys ca sys-
terns: transfer tunct ons b ock diagrams, state equa-
tions. Trans ent response. Pr nc ples of feedback con-
trol and near system ana ysis nc uding root ocus and
frequency response. Introductory analog computer ab
oralory. Prerequ sites ECE 304, 312

333 Internal Combustion Engines. (3) S, Dritsworth,
Wood

Performance characteristics, combust on, carburetion,
¢coot ng, and control of nternal combustion engines
Prerequ site: MET 381 or 382 or approval of instructor

336 Air Conditroning and Refrigeration. (3) F; Wood
Refrigerat on cycles, refr gerant properties, heating,
¢oo ing loads; psychrometry pur ficat on; temperature
and humidity control Prereqursite, MET 381 or MAE
382 or approva of instructor

341 Kinematics and Force Analysis in Machinery. (3) F
Positions ve oc t'es, and acce erations of mach ne
parts; cams, gears, flex b e connectors, roit ng contact-
introduct on to synthes s. Prerequis te ECE 312

351 Production Processes. (3} F S

Production techniques and equipment Gasting and
mold ng pressure forming, mater al removal, Jjonng
and assembly processes, automation and mater al han
ding. Prerequis te. ECE 104 or GRC 111,

355 Introduction to Metallurgy. (3) S

Elements of the structure of metals and alloys
measurement of mechan ca properties, ang optica me-
tal ography. Fied tr ps Lecture and laboratory, Prereq
u site. CHM 114

371 Fluid Mechanics. (3) F, §

ntroductory concepts of flu d mot ons fuid stat'cs:
control vo ume forms of basic pr nc'ples; ntroduction to
foca prncipes Prerequ sites ECE 312, 340

372 Fiuid Mechanies. (4) F, $

Appl cat on of bas ¢ principles of fluid mechanics to
prob ems n viscous and compress ble flow. Laboratory
exper mentation and demonstrat ons. Prerequisites:
ECE 122, 386 MAE 371.

382 Thermodynamics. (3} F S

App 1ed thermodynarrics, gas mixtures, power cycles
and reactive systems Laboratory experimentat on and
demonstrat ons, Prerequis te' ECE 340

402 Introduction to Continuum Mechanics. (3)F

Rank n

App icat on of the pring ples of cont nuum mechanics to
such fieds as fow n porous med a meteorology,
biomechanics e ectromagnetic continua, magneto-flu d
mechan cs. Prerequis tes ECE 313, MAE 371.

403 CAD/CAM. (3) F; McNer , Davidson, Rank n

Deve op new software use ex st ng software 1o aid n
the des gn and manufactur ng of mach ne paris, PC
boards etc Prerequ sites, ECE 122 and juntor standing
n eng neering.

404 Finite Elements in Engineening. (3) S B ckford
Rank n

Introduct on to deas and methodalogy of fin te element
anayss App cat’ons 1o so d mechanics, heat transfer,
fud mechan cs, vibrat ons Prerequ s tes. MAT 242,
ECE 313.

405 Microcomputer-Aided Processes for Mechanical
Engmneers. (3) F, S Hreman, Cooperr der

M crocomputer and m croprocessor fundamentais. Ov
erv ew of programm ng anguages, nput/output, nter
fac ng and ana og/digial conversion data acquis t on
centrol appicatons Prerequ s te, ECE 122 or CSC
100.

410 Acoustics and Noise Control. (2} S; Wallace
Acoust ¢ ana ysis and design Acoustic fatigue of aero
space structures Arrcraft traff ¢ and ndustr al no se
control Env ronmenta no se standards Arch tecturaf
acoust cs. Prerequis te- PHY 116

413 Intermediate Dynamics. (3) S Avery

Rotating reference frames Lagrange s and Eu er's
equat ons, gyroscop ¢ mot on, aerospace veh ¢ ¢ fl ght
mechan ¢s, Prerequis te. ECE 312,

415 Vibration Analysis. (3 F, 8, Staft

Free vibrat on and forced response of single and mul
t ple degree of freedom systems normal modes
random vibrat ons. Lecture and aboratory Prerequi-
ste ECE 313

417 Control System Design. (3) S; Limbert Cooperr der
Teo s and methods of control system des gn and com-
pensat on. s mu at on, response opt m zat on, frequency
doma n techniques, state var able feedback, sensit vity
ana ys §. ntroduction to non near and discrete t me
systems Prerequ s te: MAE 317

418 System Identification. (3} N L mbert, Cooperrider
Transform methods for general zed system response.
impulse convolution ntegral, frequency response
random s gna response. Exper menta methods: fre-
quency response, pu se testing, random signals para
meter track ng mu t ple regress on and least squares.
Prerequis te MAE 317

412 Vehicle Dynamics. (3) F; Cooperr der

niroduct on o ground veh ¢ e dynam ¢s Road and ra
vehicles Rollng contact suspens on dynamcs nd ng
behav or road vehic e hand Ing ra” veh cle stab i ty and
gu dance, Prerequ s tes' ECE 312 MAE 317 or 415,

422 Mechanics of Materiale.(2) F. S

Fai ure theories, energy methods, f n te element meth
ods, p ates, rings, torsion of non-cireuiar members, un-
symmetrica bend ng, shear center, beam c¢o umn. Lec
ture and aboratory Prerequss te ECE 313.

426 Aerospace Structures. (3) S Avery

Loads, ana ys s of str nger-skin members, pressure ves
sels rings, nibs and frames; ult mate ana ys s, buck ng
tens on f e d beams, matr x methods Prerequis te: MAE
422,
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430 Introduction to Nuclear Engineermg. (3} F;
Florschuetz, Roy

Neutron interact ons w th matter. Princip es of neutron
cha n reachng systems. Neutron diffusion and modera-
tion Heat removal from nuclear reacters Point reactor
kinetics. Prerequisite PHY 361, (Also hsted as EEE
480)

431 Nuclear Reactor Theory L. (3) N, Roy

Neutron transport theory, diffusion theory, applications.
Reactor kinetics, app ications. Reactivity, interdepen-
dence between neutron ¢s and therma hydraul cs. Pre-
requis te- MAE 430.

433 Nuelear Plant Systems Design. {3} 5, Florschuetz,
Roy

Re evant thermodynamig cycles Conceptual design of
commerc al f'ss on-reactor systems (I ght water reac-
tors, gas-coo ed reactors, fast breeder reactors) and
fus on reactor systems Emphas s on thermal hydrau ¢
aspects. Prerequ sites ECE 340; MAE 430.

435 Turbomachinery. (3} S, Logan

Design and performance of turbomachines including
sleam, gas and hydraul ¢ turb nes, centnfugal pumps,
compressors, fans and blowers Corequ sites: MAE 372,
382.

436 Combustien. (3) N; Hirleman, So, Wood
Thermodynam ¢s and chem cal kinet ¢s of combust on.
Structure, propagation and stability of flames Igmtion
theor es; droplet and sol d part ¢ e combust on Polu
tant formation. Prerequ siter MAE 382

437 Direct Energy Conversion. (3) F; Jacobson
Unconvent ona methods of energy conversion; fuel

cei s, thermoelectrics, thermionics, photovottacs, and
magnetohydrodynamics. Prerequisites. ECE 340, 350
438 Solar Energy. (3} 5; Evans, Woad

Solar radiation and nstrumentation, design and test ng
of collectors, performance analyses of systems, thermal
storage, photovolta ¢s, materia s and economic analy
sis. Prerequisites: MAE 382, 488,

441 Principles of Design ). (3)F, S

Des gn procedures; use of fundamenta s to mode and
analyze design problems, materizl fallure modes and
other design criteria, applications to se ected com-
ponents. Prerequis tes' ECE 313, 350.

442 Principles of Design Il. (3) 5

Continuation of MAE 441 Application of engineet ng
principles and techniques to the design of mechanical
systems and components Model ng and design w th
mechantcal, electrica , hydrau ic and pneumatic com
ponents. Preregu site: MAE 441,

443 Engineering Design. (3) F, §

Group projects to design engineer ng components and
systems. Prob em definit on deation, mode ing and
analysis, dec sion mak ng and comrnunication activities
emphasized S x hours aboratory, Prerequisites: MAE
441; three of MAE 415, 422, 382, 317, 372, 488.

445 