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275. Consumer Electronics 
Fall, Winter, Spring. 3(3-0) 

EE 

Electronic circuit components and devices; their 
operation in transmitters, receivers, 
stereoamplifiers, etc. Electronic measurements, 
magnetic recording, speaker systems, and other 
topics will be considered. 

300. Electric Circuits I 
Fall, Winter. 4(4-0) MTH 113. 

Current voltage and power. DC and transient 
circuit analysis. Forced response. Sinusoids and 
the phasor concept. Bridges. 

301. Electric Circuits II 
Winter, Spring. 4(4-0) E E 300, MTH 

214. 
Sinusoidal steady-state response. Average power 
and rms concepts. Complex frequency response. 
Magnetically coupled circuits. Two-port net­
works. Transfer functions. 

302. Basic Electronic Circuits 
Spring, Summer. 4(4-0) E E 301, MTH 

215. 
Volt-ampere characteristics of diodes and tran­
sistors. Voltage, current and power amplifica­
tion. Stability, transient and high-frequency ef­
fects. Feedback, oscillators and operational 
amplifiers. 

.303. Electronics Laboratory 1 
(384.) Winter, Spring. 1(0-3) E E 300; 

E E 301 concurrently. 

Electronic test equipment and measurement 
fundamentals. Experimental verification of top­
ics covered in E E 300 and E E 301. Computer­
aided circuit analysis and design. 

304. Electronics Laboratory II 
(386.) Fall. 1(0-3) E E 302. 

Experimental verification of topics covered in 
E E 302. Single-stage and multi-stage tramistor 
amplifier design and analysis. Applications of 
linear integrated circuits. Computer-aided cir­
cuit design. 

305. Electromagnetic Fields and 
Waves I 
Fall, Winter. 3(3-0) MTH 215, PHY 288. 

Vector analysis, Electrostatic fields; E:\[ sources, 
scalar potential, Poisson's and Laplace's equa­
tions, diclctric media, capacitance, and energy 
storage. Boundary value problems for electro­
static fields. 

306. Electromagnetic Fields and 
Waves II 
Winter, Spring. 3(3-0) E E 305. 

:\.1agnetostatic fields; EM sources, vector poten­
tial, magnetic media, inductance, and energy 
storage. Time-varying fields and Maxwell's 
equations; energy conservation, potential 
theory, and radiation concepts. 

Electrical Engineering and Systems Science - Descriptions 
of 

Courses 

307. Electromagnetic Fields and 
Waves Ill 
Spring, Summer. 3(3-0) E E 306; E E 

308 concurrently. 
Application of Maxwell's equations; radiation, 
propagation, reflection, and power flow of plane 
EM waves; E:\.1 boundary value problems. 
Transmission line theory: transient and steady 
state waves, standing and traveling waves, re­
flections and standing-wave-ratio. 

.308. Fields and Waves Laboratory 
Spring, Summer. 1(0-3) E E 306; E E 

307 concurrently. 
Experimental investigation of: charged particle 
motion in EM fields, dieletric and magnetic 
properties and materials, probing of currents and 
charges, and propagation of transient and 
steady-state waves. Digital computer solutions 
for EM field and wave problems. 

345. Introduction to Electronic 
Instrumentation Systems 
Fall, Winter, Spring. 4(3-3) PHY 288. 

Basic electronic concepts; passive and active 
components; operational amplifiers; switching 
devices, equivalent circuits; transducers; signal 
conditioning; recording; data management; 
basic elements of control. 

415. Control Systems Design 
Winter. 3(3-0) SYS 313. Inter­

departmental with Systems Science. 
Controller design via root locus and frequency 
response methods; controllability, observability; 
state-space design techniques for continuous 
and computer-controlled feedback sy~tems; sur­
vey of digital control. 

418. Introduction to Computer-Aided 
Circuit Design 
Spring. 3(3-0) CPS 120, E E 302. 

Introduces the techniques used for automatic 
fonnulation, analysis and optimization of linear 
and nonlinear electronic circuits. Students will 
write a modest but useful analysis program pack­
age. 

419. Physical Phenomena and 
Electronic 1 n.'ltrumentation I 
Winter. 4(3-3) PJIY 289, PHY 298 or up­

proJJal of department, MTH 215. Inter­
departmental with and administered by the De­
partment of Physics. 
Concepts of electronics relative to uses in inve~­
tigations of physical phenomena and their sub­
~equent applications to provide reliable in­
stmmentation. Nuclear radiation detectors, pho­
tometers and magnetometers are examples of 
specific topics covered. 

420, Electromechanical Energy 
Conrersion 
Winter. 3(3-0) E E 301, E E 305. 

Review of electromagnetics; design, specifica­
tion, and usc of d.c. machines in industrial and 
servo-control application, synchronous 
generators and transformers for power systems; 
three phase power, per unit notation. 

421. Power System Analysis 
Spring. 3(3-0) E E 420. 

~-fodel of pO\ver ~ystem components; analy~is 
and planning techniques including load How, 
short circuit, transient stability; voltage and fre­
quency control; economic operation of power 
systems. 

4.30. Digital Electronics 1 
Fall. 3(3-0) E E 302. 

Characteristics and applications of digital inte­
grated circuits. Number systems and Boolean 
algebra. Gates, flip-flops, docks, counters, shift 
registers, ND and D/Aconverters. Basic applica­
tions of these devices. 

431. Digital Electronics II 
Winter. 3(3-0) E E 430 or CPS 421. 

Basics of minicomputer and microcomputer 
based systems. Programming fundamentals. The 
1/0 bus. Interfacing, data acquisition, data stor­
age, and data communication. Practical design 
problems. 

433. Digital Electronics Laboratory 
Winter, Spring. 1(0-3) May reenroll for 

a maximum of2 credits.E E 431 orconcurrently. 
Design, construct and test representati\e digital 
electronic circuits. Hands-on experience with 
minicomputer, microcomputers and program­
mable calculators. Applications in data acquisi­
tion and control. 

435. Guided Transmission Systems 
Fall. 3(3-0) E E 307. 

Electric circuit theory from EM field theorv. 
Guided wave theory: normal mode~, propagati~n 
characteristics, power transport, wave imped­
ances, traveling and standing waves, rectangular 
and circular waveguides. Electromagnetic re­
sonators: frequency and Q. 

436. Microwave Networks and 
Antennas 
Winter. 3(3-0) E E 435. 

Circuit theory fOr wave-g11idiJ1g systems: imped­
ance description of microwave one and :'>J-port 
network~, scattering matrix. excitation and cou­
pling. Radiation and scattering: radiation fields, 
fields and impedance of cylindrical antennas and 
arrays, microwave antenna~. 

438, Transmission and Radiation 
Laboratory 
Winter. 1(0-3) E E 435; E E 436 concur-

rently. 
\-licrowave transmi~sion and radiation labora­
tory. :\feasurement of frequency, wavelength, 
standing waves, i!Tlpedance, and power. ExPer­
imenb on transmi~sion lines, waveguides, cavity 
resonators, microwave circuits, and circuit and 
radiation properties of antennas. 

4/55. Deterministic Communication 
Systems 
Fall. 3(3-0) Approral of department. 

Communication sy~tems. Represe-ntation of~ig­
nab in time and frequency domain. Proces~ing of 
signals by linear, simple nonlinear and time­
variant systems. Linear and nonlinear, analog 
and digital modulation and demodulation; for 
nample, A:\.1, F:\.f, PCM. 

456. Applied Probability in 
Communication Theory 
Winter. 3(3-0) E E 455 vr approval of 

department. 
Probability theory as applied in the study of 
communication systems. Representation of ran­
dom signals and noise as stocha~tic processes. 
Antocorrelation and spectral demity. 

457. 

rently. 

Statistical Communication 
Systems 
Spring. 3(3-0) E E 456; E E 467 conrur-

Hepresentation, proce~sing and filtering of ran­
dom signals. Perfonnance of analog, linear and 
nonlinear modulation systems with noise. Opti­
mal digital communication ~y~tems. 

A-65 



Descriptions- Electrical Engineering and Systems Science 
of 
Courses 

464. Control Systems Laboratory 
Fall. 2(1-3) E E 303 orE E 345; SYS 

313. Interdepartmental with Systems Science. 
Experimental investigations of feedback sys­
tems. Studv of solid state controllers. Properties 
and applications of phase lock loops. Introduc­
tion to digital control. 

467. Communications Laboratory 
Spring. 1(0-3) E E 456; E E 457 concur-

rently. 
Experimental investigations on communication 
theory and information transmission topics from 
E E 455, E E 456, and E E 457. 

474. Physical Principles of Electronic 
Dedces 
Fall. 3(3-0) E E 302; PHY 288. 

Energy levels in atoms and crystals. Density of 
states. Fermi-Dirac statistics. Transport prop­
erties of hulk materials. Metal-semiconductor 
contacts. The pn junction and BJT. 

475. Electronic Dedces and Circuits 
I 
Winter. 3(3-0) E E 474. 

Analysis and design of devices and circuits based 
on principles discussed in E E 474. Physical 
models for BJT's and FET's. Power devices and 
circuits. High-frequency and high-speed devices 
and circuits. 

476. Electronic Devices and Circuits 
II 
Spring. 3(3-0) E E 307, E E 475. 

Continuation of topics covered in E E 475. Mi­
cro ... va\e vacuum and solid-state devices. Solid­
state energy-conversion devices. Opteoelec­
tronic devices and applications. Charge-coupled 
devices and applications. 

477. Electro-optic Dedces 
Spring of odd-numbered years. 3(3-0) 

E E 306. 
Atomic origin and the operational characteristics 
of light sources and detectors. Basic design con­
siderations for gas and solid state lasers. Methods 
of optical detection, applications. 

480. Integrated Circuits: Operational 
Amplifiers 
Spring. 3(3-0) E E 302. 

Integrated circuit~: design principles and fabri­
cation. Differential-amplifier stage signal 
characteristics. Properties and models of opera­
tional amplifiers. Applications: signal condition­
ers, signal processors, signal generators, and 
special-purpose circuits. 

484. Electronic Decices Laboratory I 
Winter.l(0-3)E E 474; E E 475concur-

rently. 
Introduction to materials handling and prepara­
tion techniques. Fabrication of electronic de­
vices. Measurement ofbulk properties of materi­
als. Computer-aided analysis of transport 
phenomena in semiconductors. 

490. Special Topics in Electrical 
Engineering 
Fall, Winter, Spring, Summer. 1 to 4 

credits. May reenroll for a maximum of 12 cred­
its. Approval of department. 
Exposition of special topics in electrical en­
gineering. 
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495. Independent Study 
Fall, Winter, Spring, Summer. 1 to 3 

credits. May reenroll for a maximum of3 credits 
in E E 495 and SYS 495 combined. Approval of 
department. 
Independent sh1dy of a topic in electrical en­
gineering of particular interest to the student. 

499. Undergraduate Research 
Fall, Winter, Spring, Summer. 1 to 3 

credits. May reenroll fora maximum of6 credits 
in E E 499 and SYS 499 combined. Approval of 
department. 
Independent undergraduate research in con­
temporary area~ of electrical engineering such 
as: alternative energy, monitoring and control, 
bioengineering, power systems, integrated elec­
tronics, electromagnetic systems. 

801. Special Problems 
Fall, Winter, Spring, Summer. 1 to 4 

credits. Approval of department. 
Investigation of a topic in electrical engineering 
compatible with the student's prerequisites, in­
terest, and ability. 

811. ,\~oise and Fluctuation 
Phenomena 
Spring of even-numbered years; Sum­

mer of odd-numbered years. 3(3-0) Approval of 
department. 
Nyquist fomHilation of thermal noise; noise 
phenomena associated with electron tubes, tran­
sistors, beam and parametric devices, amplifiers, 
mixers, and detectors; techniques and equip­
ment fOr noise measurements. 

831. Actit:e Network Synthesis 
Fall. 3(3-0) Approval of department. 

S-domain network synthesis. Root-locus design 
techniques fOr practical analog signal processors, 
including sensitivity and stability consid­
erations. Passive network synthesis and func­
tional properties of operational amplifiers. 

835. Electromagnetic Theory I 
Fall. 3(3-0) Approval of department. 

Electrostatics, magnetostatics, electrodynamics, 
Maxwell's equations, force and energy equa­
tions, potential fWlctions. Green's function, radi­
ation of electromagnetic waves, plane waves, 
cylindrical waves, spherical waves. 

836. Electromagnetic Theory II 
Winter. 3(3-0) E E 835. 

Electromagnetic radiation from simple anten­
nas; analysis of transmitting and receiving sys­
tems; propagation of electromagnetic waves in 
various media; electromagnetic field~ in open­
wire lines and waveguides. 

837. Guided Transmission Systems 
Spring. 3(3-0) E E 836. 

Discontinuities and impedances in waveguides; 
equivalent circuits of microwave devices; 
waveguide excitations; scattering matrix, reson­
ant cavities; microwave circuits. 

846. Analysis of Random Time 
Functions 
Winter. 3(3-0) Approval of department. 

Mathematical models for time-dependent ran­
dom phenomena; properties of correlation func­
tions and spectral densities; stationarity and er­
godicity; response of linear systems to random 
inputs; introd.uction to applied harmonic 
analysis. 

847. Communication Systems 
Spring. 3(3-0) E E 846. 

Statistical communication theory, vector repre­
sentation of waveforms; matched filters; detec­
tion theory; digital communication systems, 
PCM, efficient signaling sequences estimation 
theory; A:\1 and F:\1, modulation. 

849. Microwace Electronics 
Spring. 3(3-0) E E 835, E E 875. 

Microwave solid-state devices, parametric 
amplifiers, waves in vacuum and solid-state 
plasmas, wave amplifiers and oscillators, design 
of microwave systems. 

850. Ionized Gases 
Fall. 3(3-0) E E 835 or PHY 448; E E 

874.Intei"departmental with the departments of 
Astronomy and Astrophysics and Physics. 
Elastic collision processes; Boltzmann equation; 
moment equations; motion of a charged particle 
in electrical and magnetic field; individual and 
collective charged particle behavior; macro­
scopic properties of plasmas, waves in the fluid 
plasma; transport phenomena in plasma. 

861. Bioelectric Field Theory 
Spring. 3(3-0) E E 306, BME 411. 

Volume conductor fields; quasi-static fonnula­
tion, bioelectric sources, boundary conditions, 
field of a single cell, subthreshold neuron 
phenomena, integral equations for biopotentials. 
Electrocardiography: bioelectric sources in 
heart, dipole hypothesis, forward and inverse 
problems. 

874. Physical Electronics 
Fall. 4(4-0) Approval of department. 

Application of quantum mechanics in solids, 
band theory of semi-conductors, electrical trans­
port phenomena, induced current concept, 
charged particle dynamics, electron optics. 

875. Solid-State Devices and Circuits 
Winter. 3(3-0) E E 874. 

Formulation of operating properties and appro­
priate mode Is of two-terminal and multi-terminal 
devices formed with semiconductors and solid­
state materials. Basic applications. 

880. Signal Analysis 
Fall. 3(3-0) Approval of department. 

Continuous and discrete signals-generation, 
representation and classification. Fourier trans­
form, spectral analysis and filtering for continu­
ous and discrete signals. Computer implementa­
tion of signal processing. 

899. Research 
Fall, Winter, Spring, Summer. Variable 

credit. Approval of department. 

911. General Automata Theory I 
Fall of odd-numbered years. 3(3-0) CPS 

423 or SYS 827 or approval of department. In­
terdepartmental with and administered by the 
Department of Computer Science. 
Characterization of machines and programs as 
automata; mathematical decomposition of finite 
automata. 

912. General Automata Theory II 
Winter of even-numbered years. 3(3-0) 

CPS 911. Interdepartm~ntal with and adminis­
tered by the Department of Computer Scieiice. 
Reliability and redundancy of finite automata. 
Probabilistic sequential machines. Languages 
definable by probabilistic and deterministic au­
tomata. Axioms for equivalence of regular ex­
pressions. 



913. General Automata Theory III 
Spring of even-numbered years. 3(3-0) 

CPS 912. Intenkpartmental with and adminis­
tered by the Department of Computer Science. 
Degrees of difficulty of computation. Models of 
parallel computation. Iterative automata. 

926. Antenna Theory I 
Winter of even-numbered years. 3(3-0) 

E E 837. 
Linear antennas; cylindrical dipole antennas as 
radiating, receiving and scattering elements; 
current and charge distributions on antennas; 
electromagnetic fields of antennas; coupled an­
tennas, linear antenna arrays. 

927. Antenna Theory II 
Spring of even-numbered years. 3(3-0) 

E E 926. 
Microwave antennas; slot antennas; slot wave 
guide arrays; hom and reflector-type antennas; 
frequency independent antennas; pattern 
theory. 

975. Quantum Electromagnetics 
Winter of odd-numbered years. 3(3-0) 

E E 874. 
Emission, absorption and amplification of radia­
tion; energy levels for optically active materials; 
kinetic modeling of plasmas and chemically 
reacting plasmas; rate equation modeling and 
empty cavity modes of lasers and masers. 

976. Lasers and Masers 
Spring of odd-numbered years. 3(3-0) 

E E 975. 
Advanced modeling of lasers and masers, quan­
tization of wave fields, line width, multimode 
phenomena, mode locking, ring and Zeeman la­
sers, recent developments and applications. 

989. Waves and Radiations in 
Plasmas 
Winter of odd-numbered years. 3(3-0) 

E E 850. Interdepartmental with the depart­
ments of Astronomy and Astrophysics and 
Physics. 
Plasma oscillation; interaction, electromagnetic 
fields with plasmas, wave propagation in mag­
netionic media; plasma sheath; radiation of elec­
tric source in incompressive and compressive 
plasmas; electroacoustic waves; magnetohyd­
rodynamics; research topics in plasmas. 

999. Research 
Fall, Winter, Spring, Summer. Variable 

credit. ApproJJal of department. 

Systems Science SYS 

IDC. Introduction to Endronmental 
Systems 
For course description, see Interdisci­

plinary Courses. 

311. Discrete-Time Systems 
Fall, Winter. 3(3-0) MTH 2I5. 

Discrete-time system modeling, discrete-time 
signals, difference equations, con\·olution sum­
mations, z-transform, transfer functions, stability 
analysis, digital filters. 

312. Continuous-Time Systems 
Winter, Spring. 3(3-0) SYS 311. 

Response of linear discrete-time systems from 
transfer functions. Digital filters. Discrete and 
continuous state-space representation; response 
of linear systems from state models. 

Electrical Engineering and Systems Science -Descriptions 
of 

Courses 

313. Analysis of Control Systems 
Spring, Summer. 3(3-0) SYS 312. 

Control system characteristics, performance 
criteria, transient and steady-state responses, 
error analysis, stability, root locus method, fre­
quency response techniques, gain and phase 
margins. 

404. Biological and Ecological 
Concepts for Engineers and 
Mathematicians 
Winter. 3(3-0) Approval of department. 

Interdepartmental with and administered by 
the Department of Zoology. 
Biological and ecological concepts important to 
formal analysis of living systems, vital prop­
erties, processes, and limitations; population 
dynamics, selection competition, and predation; 
ecological community structure and function; 
industrialized ecosystem. 

410. Systems Methodology 
Winter. 3(3-0) IDC 201, MTH 113, CPS 

110 or CPS 120. Interdepartmental with the De­
partment of Engineering. 
The systems approach in multidisciplinary large 
scale problem solving. The development of use­
ful systems analysis tools; systems design; feasi­
bility study; computer simulation for feasibility 
evaluation. 

411. Systems Project 
Spring. 2(3-0) SYS 410. Inter­

departmental with the Department ofEngineer­
ing. 
Completion of a systems study initiated in SYS 
410. The project may involve the design of hard­
ware, simulation of a solution to an interdiscipli­
nary problem, or development of a solution con­
cept. 

415. Control Systems Design 
Winter. 3(3-0) SYS 313. Inter­

departmental with and administered by Electri­
cal Engineering. 
Controller design via root locus and frequency 
re~ponse methods; controllability, ob,.;ervability; 
state-space design techniques for continuous 
and computer-controlled feedback systems; sur­
vey of digital control. 

442. Systems Concepts for Biologists 
Winter. 3(3-0) Approval of department. 

Basic concepts of systems science important to 
formal analysis and control of biological com­
munities, with emphasis on modeling and on 
analysis of behavior through numerical solu­
tions. 

464. Control Systems Laboratory 
Fall. 2(I-3) E E 303 orE E 345; SYS 

313. Interdepartmental with and administered 
by Electrical Engineering. 
Experimental investigations of feedback sys­
tems. Study of solid state controllers. Properties 
and applications of phase lock loops. Introduc­
tion to digital control. 

465. Process Optimization Methods 
Fall, Spring. 3(3-0) MTH 215, knowl­

edge of linear algebra. Interdepartmental with 
and administered by the Department of Chemi­
cal Engineering. 
\1ethods for determining optimum design and 
operating policies of systems of varying complex­
ity. Includes classical methods, mathematical 
programming and modem methods. 

475. Introduction to Operations 
Research 
Winter. 4(4-0) MTH 310, CPS 120. In­

terdepartmental with and administered by the 
Department of Agricultural Engineering. 
Methodology and basics of operations research; 
formulation and analysis of probabilistic models 
of inventory, waiting line, and reliability proc­
esses; random process simulation and network 
planning models. 

490. Special Topics in Systems 
Science 
Fall, Winter, Spring, Summer. 1 to 4 

credits. May reenroll for a maximum of 12 cred­
its. Approval of department. 
Exposition of special topics in systems science. 

495. Independent Study 
Fall, Winter, Spring, Summer. I to 3 

credits. May reenroll for a maximum of3 credits 
in S YS 495 and E E 495 combined. Approval of 
department. 
Independent study of a topic in systems science 
of particular interest to the student. 

499. Undergraduate Research 
Fall, Winter, Spring, Summer. I to 3 

credits. May reenroll for a maximum of6 credits 
in SYS 499 and E E 499 combined. Approval of 
department. 
Independent undergraduate research in con­
temporary areas of systems science. 

801. Special Problems 
Fall, Winter, Spring, Summer. 1 to 4 

credits. May reenroll fora maximum of8 credits. 
Approval of department. 

810. Introduction to Linear System 
Theory 
Fall. 3(3-0) MTH 214. Interdepartmen­

tal with Social Science (College of). 
A first course in system theory for students from a 
range of disciplines. \1athematical representa­
tion of system variables, transform and state 
space method of analysis, introduction to control 
theory, applications to physical, economic and 
social systems. 

811. System Methodology and 
Simulation 
Winter.3(3-0) SYS 810, STT441. Inter­

departmental with Social Science (College of). 
Problem definition, design of abstract models for 
system design and contrOl, simulation of~ystems 
described by differential and difference equa­
tions, generation of random variables, simulation 
of discrete object stochastic systems, simulation 
languages, applications to physical, economic 
and social systems. 

813. System Project 
Spring. 3(1-6) SYS 811. Inter­

departmental with Social Science (College of). 
Individual or team application of simulation 
methods to system design and/or management. 

814. Advanced System Methodology 
and Simulation 
Spring. 3(3-0) SYS 81 I. 

Simulation of a class of time-Yarying distributed 
parameter processes; organization and design of 
large simulation models; optimization and pa­
rameter estimation in large simulation models; 
applications to economic, social and biological 
systems; other topics of current interest. 

A-67 



Descriptions -Electrical Engineering and Systems Sciences 
of 
CoutSes 

820. System Dynamics and Control 
Spring. 4(4-0) MTH 215; knowledge of 

matrices and Laplace transforms. 
Fundamentals of continuou~ and discrete 
dynamic control systems; feedback principles; 
transfonn and state \'ariable design techniques; 
introduction to optimal control design. 

826. Linear Concepts in Systems 
Science 
Fall. 4(4-0) ApproJJal of department. 

State-space and frequency domain models of in­
terconnected systems; solution of continuous 
and discrete-time linear systems; response 
characteristics; stability. 

827. Nonlinear Concepts in Systems 
Science 
Winter. 4(4-0) SYS 826. 

Existence, uniqueness and stability in nonlinear 
systems; autonomous systems and the phase 
space; linearization, perturbation, describing 
functions and hannonic balance procedure~; 
numerical solutions. 

835. Nonlinear Optimization Models 
(828.) Winter, Summer. 4(4-0) Students 

may not receice credit for both SYS 835 and 
MGT835. CHE 465 or MGT 834 or knowledge of 
linear programming. Interdepartmental and 
jointly administered with the Department of 
Management. Interdepartmental with the De­
partment of Chemical Engineering. 
:\lonlinear optimization-example~ and applica­
tions. Kuhn-Tucker Theory. Saddle point opti­
mality conditions. Algorithms for problems with 
constmints. Unconstrained optimization; intro­
duction to search methods. 

841. Optimization of Urban Traffic 
Flow 
Fall of odd-numbered years. 3(3-0) Ap­

proval of department. Interdepartmental with 
Civil Engineering. 
Traffic flow models used in design of compu­
terized traffic control systems. Optimal freeway 
ramp metering algorithms. Offiine and online 
optimization of traffic signal timing. 

843. Ecosystem Analysis, Design and 
Management 
Spring. 3(3-0) SYS 442 or ZOL 404. In­

terdepartmental with the Department of Zool­
ogy. 
Groups of students from various biological and 
nonbiological disciplines will synthesize and 
analyze models of selected biological systems. 
Project should yield information relevant to solu­
tion of contemporary ecological problems. 

851. Modeling of Engineering 
Systems 
Fall. 4(4-0) ME 458 orE E 415. Inter­

departmental with and administered by the De­
partment of Mechanical Engineering. 
Modeling of engineering devices and compo­
nents; assembly into systems; bond graph repre­
sentation; prediction of dynamic behavior by 
linear, nonlinear and simlation methods; appli­
cations to mechanical, electrical, fluid, thermal 
systems. 

899. Research 
Fall, Winter, Spring, Summer. Variable 

credit. Approval of department. 

961. Optimal Control Theory I 
Fall. 3(3-0) SYS 827, SYS 835 or ap­

proval of department; MTH 426. 
Formulation of the general control problem; con­
trolability, observability and normality in 
discrete-state and continuous-state systems; per­
formance functionals; typical control problems. 
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962. Optimal Control Theory II 
Winter. 3(3-0) SYS 961 or approval of 

department. 
Optimum control theory in continuous-state and 
discrete-state systems; necessary and ~ufficient 
conditions fOr optimal solutions, geometric in­
terpretations relation to calculus of v<~.riations; 
typical applications. 

963. Optimal Estimation and Control 
Theory 
Spring. 3(3-0) SYS 962 orE E 847 or 

approval of department. 
Techniques of optimal control and communica­
tion theol"'y'; development of stochastic control 
and detection rnodeh, state estimation, Kalman 
filtering, stochastic control, computational 
methods. 

999. Research 
Fall, Winter, Spring, Summer. Variable 

credit. Approval of departrlient. 

ENGINEERING 

College of Engineering 

125. Orientation to Engineering 
Careers 
\.\-'inter. 2(2-0) 

EGR 

Engineering career~, histor} and philo~ophy of 
engineering profession, present and future chal­
lenges, industrial job functions, employment 
trends. 

160. Engineering Communications 
Fall, Winter, Spring. 4(1-6) MTH 108 or 

MTH 1 II or concurrently. 
Engineering graphic~, a means used bv en­
gineers to communicate their ideas to oi:hers. 
Freehand sketching, descriptive geometry, and 
graphical, numerical and computer problem ~o­
lutions. 

161. Mechanical Drawing 
Fall, Winter, Spring. 2(0-4) 

Lettering and use and care of instruments. Or­
thographic projection, working drawings, ma­
chine sketching and isometric drawing. 

162. Mechanical Drawing 
Fall, Winter, Spring. 2(0-4) EGR 160 or 

EGR 161. 
Continuation of EGR 161 with emphasis on 
freehand lettering and sketching, advanced 
working. drawings. 

200. Technology and Society 
Winter. 3(3-0) Twelve credits of Natu­

ral Science. Interdepartmental with the De­
partment of Natural Science. 
An attempt to describe and analyze portions of 
current technology and its desired and undesired 
consequences; an exploration of avenues for as­
sessing such consequences for future 
technologies. 

201. Introduction to Engineering 
Mechanics 
Winter. 4(4-0) PHY 237. Inter­

departmental with and administered by the De­
partment of Metallurgy, Mechanics and Materi­
als Science. 
Laws of mechanics governing the behavior of 
rigid and deformable bodies emphasizing how 
these laws influence engineering design. Exten­
sive use of demonstrations. 

IDC. Introduction to Enrironmental 
Systems 
For course description, see Interdisci­

plinary Courses. 

260. Engineering Drawing 
Fall, Winter, Spring. 3(0-6) 

The dcvelopoment of the abilitv to communicate 
gmphically, pictorially, and onilly. Orthographic 
projection, freehand sketching, oral reports and 
creative problem ~olving techniques are em­
ployed to enhance learning. 

267. Architectural Drafting I 
Fall, Winter, Spring. 3(0-6) 

Hou~e contruction detailing. Analysis and draw­
ing of typical standard detabo 

270. Computer Graphics 
Spring. 3(3-0) EGR 160 or EGR 161; 

CPS 110orCPS 120; or approval of department. 
Cse of computer controlled display systems for 
the solution of multidimensional problems. 

300. Technology and Utilization of 
Energy 
Winter. 3(3-0) Initial course in any se­

quence of courses in the Department of Natural 
Science. Interdepartmental with and adminis­
tered by the Department of Mechanical En­
gineering. 
Problems of energy technology and its impact: 
energy sources, conversions, w;tste and en­
vironmental effect~, future outlook for mankind. 

.322. Interior Lighting Design 
Fall, Spring. 3(2-2) HED 213; approval 

of department. Interdepartmental with and ad­
ministered by the Department of Human End­
ronment and Design. 
The basic principles and practices of interior de­
sign lighting, light control, distribution, quality 
and quantity oflight a~ it affects man's near en vi" 
ronment. 

364. Architectural Drafting II 
Winter. 3(0-6) EGR 267. 

Functional and standard procedure in the layout 
of floor plans in traditional and modem houses. 
Rendered plot plan and required details. 

365. House Planning 
Fall, Winter, Spring. 3(1-4) 

Elementary house architecture. Drawing plans 
from sketches. Kitchen planning, house styles, 
elements of design, financing, heating, lighting. 

366. Architectural Perspectit:e 
Drawing 
Fall. 3(0-6) Any engineering graphics 

course. 
One-point and two-point perspective, revolved 
plan and measuring line methods. Pencil render­
ing, problems in shade and shadows. House 
model to scale, optional. 

390. Value Engineering 
Fall, Winter. 4(3-2) ME 280. 

The basis of value engineering is function, value, 
and a group of special techniques developed to 
aid in isolating and identifying problems created 
by our complex society and technology. 

401. Technology Assessment 
Spring. 3(3-0) Seniors or approval of 

department. Interdepartmental with the De­
partment of Natural Science. 
Sociotechnical evaluation of impact of proposed 
technologies on economic, political, and cultural 
aspects of society. Identification of technical 
strategies and social goals. Techniques of as­
sessment. 


