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Introduction to Linguistics, Part II 3 cr. Prereq., Ling 301 . Same as Anth 311, Engi
311 and FLL 302. Continuation of topics covered in Ling 301 . Emphasis on linguistic
argumentation, linguistic terminology, and the format for presenting linguistic data.
Introduction to Generative Phonology 3 cr. Prereq., Ling 301. An introduction to the
principles of phonological analysis.
Introduction to Generative Syntax 3 cr. Prereq., Ling 301 . An introduction to the principles of syntactic analysis in a generative theory.
Introduction to Semantics 3 cr. Prereq., Ling 301 . Offered alternate years. An introduction to the principles of semantic analysis in a generative theory.
Social and Regional Dialectology 3 cr. Prereq., Ling 301. Offered alternate years. An
introduction to the principles of social and geographical dialect fieldwork and analysis.
Language and Culture 3 cr. Prereq., Ling 301 ; Ling 302 recommended. Same as COMM
or Anth 315. Offered alternate years. Technical study of the relationships between grammatical categories and world view.
Historical Linguistics 3 cr. Prereq., Ling 301. Offered alternate years. The principles
of internal reconstruction and the comparative method for reconstructing earlier stages of
languages.
Linguistic Methods 3 cr. Prereq., Ling 301 ; Ling 302 recommended. Same as Anth
or COMM 317. Offered alternate years. Phonemic, morphological and semantic analysis
of an unwritten language, using a native informant.
Child Language Acquisition 5 cr. Same as CSD 351. The development of speech and
language: phonologic, prosodic, semantic, pragmatic, and morphosyntactic systems.
Bilingualism 3 cr. Prereq., Ling 301 or consent of instr. Societal and individual bilingualism: topics include language maintenance, planning, and interference; code switching and mixture; and bilingual education.
The Structure of Modern English 3 cr. Prereq., Ling 301. Same as Engl 312.
Phonological and grammatical structure of English from a modern linguistic point of view,
specifically designed for teachers.
The History of the English Language 3 cr. Same as Engl 314. The development of
English phonology, grammar, and vocabulary from the Old English period to the present.
History of The French Language 3 cr. Prereq., Fran 303. Same as Fran 460. Offered
alternate years.
Topics in the Linguistic Structure of French 3 cr. Prereq., Fran 301 or Ling 301 plus
sufficient knowledge of French or consent of instr. Same as Fran 465. Topics in the
"phonology, morphology and syntax of modern French.
Applied French Linguistics 3 cr. Prereq., Fran 301 or Ling 301 or consent of instr.
Same as Fran 401 . Offered alternate years. Specific problems in contrastive phonology,
morphology, and syntax.
The History of the German Language 3 cr. Prereq. , Germ 311, 312 and 313 or consent of instr. Same as Germ 460. Offered alternate years.
Applied German Linguistics 3 cr. Prereq., Germ 302 and Ling 301 or consent of instr.
Same as Germ 401 . SpeCific problems in contrastive phonology, morphology, and syntax.
The History of the Spanish Language 3 cr. Prereq., Span 302 or consent of instr. Same
as Span 460.
Applied Spanish Linguistics 3 cr. Prereq., Span 301 and Ling 301 or consent of instr.
Same as Span 401. Offered alternate years. Specific problems in contrastive phonology,
morphology, and ·syntax.
History of the Russian Language 3 cr. Prereq., Russ 303 or consent of instr. Same
as Russ 460. Offered alternate years.
Language and Society 4 cr. Prereq., Soc 101 and 15 credits in sociology or consent
of instr. Same as Soc 31 8. An examination of the ways language functions to fashion groups,
situations, relationships and memberships in contemporary society. Special emphasis on
how language is used in actual social settings.
Special Topics Variable cr. (R-12) Experimental offerings of visiting professors, experimental offerings of new courses, or one-time offerings of current topics.
Cooperative Education Internship Variable cr. (R-12) Prereq., consent of department.
Extended classroom experience which provides practical application of classroom learning during placements off campus. Prior approval must be obtained from the faculty supervisor and the Cooperative Education Office.
Introduction to Psycholinguistics 3 cr. Prereq., COMM 118 or consent of instr. Same
as COMM 401 . The study of the interrelationships between linguistic message and
characteristics of people who use and interpret those messages. Emphasis is placed on
the sentence and the problem of meaning.
Advanced Psycholinguistics 3 cr. Prereq. , Ling 318,401, or consent of instr. Same
as CSD 551 . Selected topics in Psycholinguistics research and theory. Emphasis on con·
tribution of linguistic theory to study of language behavior, thought and cognitive processes.
Examination of speech perception and production, psychological studies of syntax and
semantics and second language learning. Pilot experimental study of individually chosen
aspects of language behavior.
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The Philosophy of Language 5 cr. Same as Phil 311. Offered alternate years. Structure and functions of natural and ideal languages; the relations of language to thought and
to reality.
North American Indian Linguistics 3 cr. Prereq., Ling 301; Ling 302 recommended.
Same as Anth 419. Analysis and characteristics of American Indian languages in historical
perspective.
Studies In Linguistics 3 cr. (R-12) Same as Engl 419 and FLL 450.
English for Foreign Students: Advanced 3 cr. (R-9) Same as Eng! 450. Extensive
training in reading, writing, and speaking grammatical English.
Independent Study 3 cr. (R-12) Prereq., consent of instr. Special projects in linguistic
analysis.
Seminar In Linguistics 3 cr. (R-6) Same as Anth 586 and Eng! 510.

(See School of Business Administration)

Department of Mathematical Sciences
I. Keith Yale, Chairman
Mathematics is studied both as a tool and for its own sake. Its usefulness in the sciences-physical,
biological, social and behaviorial, and environmental-and in decision-making processes is so established
as to make it an indispensable part of many curricula, and its role in these areas of application is growing. Mathematics is chosen as a major study by individuals who find it challenging, fascinating, and
beautiful, aspects also appreciated by many who seek primarily to acquire mathematics as a tool.
A career in mathematics, except for teaching at the secondary level, generally requires a graduate degree
as initial preparation. Careers include teaching, research, and the application of mathematics to diverse
problems carried out in institutions of higher learning, business, industry, and government.
The Bachelor of Arts, Master of Arts and Master of Arts for Teachers of Mathematics, and Doctor of
Philosophy degrees are offered.
High School Preparation: For study of mathematics at the University, it is recommended that high
school preparation include two years of algebra, plane geometry, trigonometry, and analytic geometry.

Special Degree
Requirements

Refer to graduation requirements listed previously in the catalog. See index.
For the pure, applied and interdisciplinary applied mathematics emphases, the completion of an active
skills sequence (five quarters) in French, German, or Russian, or a reading skills sequence in German
(three quarters) is required. Students preparing for graduate study in mathematics are strongly urged
to acquire a reading competence in two of these languages.
Students must select one of the following emphases. Except as noted, all emphases have the following general requirements: Math 151, 152, 153,251,252, 253. These courses should be taken during
the freshman and sophomore years. In addition, Math 221 is required of any mathematics major whose
program does not include Math 310 or 324-325 or 421.

Pure Mathematics Emphasis
In addition to the above general requirements, students planning to enter graduate work or industry
are required to take Math 311, 421, 422, 423, 451, 452, 453 and nine credits in other approved
mathematics courses, including at least three credits in courses numbered above 300. The student
must present 33 credits in at most three sciences selected from astronomy, botany, chemistry, computer science, geology, microbiology, physics, zoology, and Mathematical Statistics (i.e. Math 441, 442,
443, 547, 548). An alternative is for the student to present a second major in one of the schools or
departments within the University.

Mathematics Education Emphasis
Math 252 is not required in the Mathematics Education emphasis. In addition to the above general
requirements, students planning to teach secondary school are required to .take Math 301 , 302, 303,
304,305,306, 324,325, 381; a statistics course selected from 344, 441 , or 241, with Math 347 as a
corequisite; one course chosen from Math 311 , 314, 315, 317; CS 101 or equivalent. The student must
complete certification requirements for teaching in the secondary schools to include Educ 423 and Educ
424. The student also must complete a teaching minor or complete two sequences chosen .from Astr
131, 132, 133; CS 347, 377, 378, and 477 or 375; Econ 211 , 212, 213 or Phys 221 , 222, 223. The student must either complete the language requirements as for pure and applied options or four courses
chosen from Math 154, 221, 252, 391, 392, 307, 310, 321, 322, 337, and if not chosen to meet the
above other requirements, Math 311, 314, 315, 317. No grade of Din any required mathematics course
for either major or minor is acceptable in this program.

Applied Mathematics Emphasis
Students planning to attend graduate school should also take both of the sequences Math 421-2-3 (modern
algebra) and Math 451-2-3 (modern analysis).
All students taking an applied mathematics emphasis must also present the equivalent of CS 103, and
are urged to take as many other computer science courses as time will allow. The student must present
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33 credits in at most three disciplines selected from astronomy, botany, chemistry, computer science,
economics, forestry, geology, management, microbiology, physics, zoology. An alternative is for the
student to present a second major in one of the schools or departments within the University.
Because of the emphases available and students' individual needs and desires, no strictly typical curriculum can be devised. Each student plans a program in consultation with a mathematics advisor.
There are three separate applied mathematics tracks.
Applied Analysis Track
In addition to the general requirements listed above, students are required to take Math 471, 472, 473,
at least one sequence from Math 421-2 or Math 451-2 and at least five courses chosen from Math 310,
311, 312, 313, 317, 318.
Statistics Track
In addition to the general requirements listed above, students are required to take Math 314, 315, 316,
317, 318, 441, 442, 443 and three additional mathematics courses in probability and statistics numbered
above 300 selected with advisor approval.
Operations Research Track
In addition to the general requirements listed above, students are required to take Math 154 or 311
and Math 314, 315, 316, 317, 318, 441, 442, 443,414,415, 416.

Interdisciplinary Applied Mathematics Emphasis
There are four interdisciplinary applied mathematics tracks. Students in any of them are required to
take, in addition to the general requirements listed above, a core of courses consisting of Math 310
or 421,311, 317,318, 471,472 and CS 103, 131 and either Math 409 and 410 or equivalent individual
project work under the designation Math 399. Additional requirements for the several tracks follow. Science
courses in each track are chosen to illustrate the mathematical modeling process. Students may wish
to elect additional courses to provide a more balanced view of the discipline.
Physical Science Track
The student is required to take, in addition to the core described above, Math 312, 313, Chern 141,
142, 143, Phys 221,222, 223, 301, 371, 372 and either Phys 341,446, 447 or Chern 371, 372, 373.
Recommended courses are Phys 314, 315 and Math 451, 452.
Biological Science Track
The student is required to take, in addition to the core described above, Math 344, 345, 346, or 441,
442,443, Chern 141 , 142, 143,371, Biol221, 222, Zool330, Micb 404 and three courses selected from
Zool413, Zool422, Bot or Zool485, and Bot or Zool488. Recommended courses are Math 514 and 515.
Economic Theory and Operational Analysis Track
The student is required to take, in addition to the core described above, Math 314, 315, 415, Econ 111,
211,212,311,312,313 and any two from Econ 411,412 or 460, and Mgmt 340. Math 515 is recommended.
Individually Designed Track
The student is required to take, in addition to the core described above, a coherent program of elective
courses selected in consultation with a mathematics advisor. The entire degree program will include
at least 42 credits of upper division applied mathematics and at least 24 credits in other upper division
science courses. No more than 90 credits can be required in any two disciplines.
These interdisciplinary tracks can be completed in twelve quarters only with careful scheduling; advice
and suggested schedules are available from the Mathematical Sciences Department.

Requirements for
a Minor

To earn a minor in mathematics the student may choose either of the following ways with the stipulation that at least nine credits will be at the 300 level or above: 1) Math 111, 117, 118, 151-2 and 18
credits in mathematics courses numbered above 152 (excluding 199) chosen in consultation with a
mathematics advisor; or 2) Math 151-2 and 26 credits in mathematics courses numbered above 152
(excluding 199) chosen in consultation with a mathematics advisor.

Courses

U = for undergraduate credit only, UG = for undergraduate or graduate credit, G = for graduate credit.
Rafter the credit indicates the course may be repeated for credit to the maximum indicated after the R.
Unless the student has prior written approval by the Mathematical Sciences Department, credit is not
allowed for Math 100 if credit has been or is being earned in any mathematics course numbered above
100. Unless the student has prior written approval of the Mathematical Sciences Department, credit
is not allowed for any mathematics course numbered under 151 if credit has been or is currently being
earned in Math 151.
001 Arithmetic 5 cr. Arithmetic principles and skills required for introductory algebra (Math
U
002). Credit not allowed toward a degree.
002 Introductory Algebra 5 cr. Prereq., Math 001 or appropriate score on Assessment Test.
U
Topics include solution of linear equations in one or two unknowns; operations with
polynomials and rational expressions. Credit not allowed toward a degree.
U
100 Intermediate Algebra 5 cr. Prereq., Math 002 or appropriate score on Assessment Test.
Topics include linear and quadratic equations, graphing, applications, polynomials, exponents and radicals. Credit counts toward graduation but is not allowed to substitute for
the mathematics requirements in any major.
U
110 College Algebra 3 cr. Prereq., Math 100 or exemption by examination, or three years
of college preparatory mathematics. Properties of algebraic functions of one variable and
their graphs, mathematical induction, and conic sections.
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Trigonometry and Transcendental Functions 3 cr. Prereq., Math 100 or equiv.
Trigonometric functions and their inverses, trigonometric identities and graphing
trigonometric functions. Other topics include polar coordinates, applications with vectors,
exponential functions, and logarithmic functions.
Linear Mathematics 3 cr. Prereq., Math 100 or equiv. or satisfactory score on examina·
tion. Ideas from systems of linear equations, matrix algebra and linear programming are
developed and applied, with emphasis on the concept of mathematical models, to examples
from various social and biological sciences and business.
Probability 3 cr. Prereq., one mathematics course numbered above Math 100, preferably
Math 117, or equiv. Ideas of set theory, counting and probability are developed and applied, with emphasis on the concept of mathematical models, to examples from various
social and biological sciences and business.
Mathematics for Elementary Teachers 5 cr. Prereq., Math 100 or equiv. Open only
to elementary education majors. Provides familiarity with mathematical concepts needed
for teaching in the elementary schools. Topics include the mathematical meaning and
background of arithmetic, informal metric and nonmetric geometry, an introduction to probability and statistics, some work with computers, and a look at various mathematical
systems.
Mathematics for Elementary Teachers 4 cr. Prereq., 131. Continuation of 131 .
Mathematics for Elementary Teachers 5 cr. Prereq., 132. Continuation of 132.
Calculus I 5 cr. Prereq., Math 110 and 111 or exemption by examination. Limits, continuity, differentiation and integration of elementary functions, infinite series, Taylor series,
introduction to linear algebra, and introduction to ordinary differential equations.
Calculus II 5 cr. Prereq., Math 151. Continuation of 151 .
Calculus Ill 5 cr. Prereq., Math 152. Continuation of 152.
Introductory Differential Equations 4 cr. Prereq., Math 152. Solution of ordinary differential equations with emphasis on linear equations and applications to physical problems.
Laplace transform methods and numerical solutions are considered.
Special Topics Variable cr. (R-6) Experimental offerings of visiting professors, experimental offerings of new courses, or one-time offerings of current topics.
Cooperative Education Internship Variable cr. (R-12) Prereq., consent of department.
Extended classroom experience which provides practical application of classroom learning during placements off campus. Prior approval must be obtained from the faculty supervisor and the Cooperative Education Office.
Undergraduate Seminar Variable cr. (R-15) This course provides for special instruction in mathematics at the freshman and sophomore level.
Linear Algebra 5 cr. Prereq., Math 152. Vector spaces, determinants, matrices, applications to geometry.
Statistics 5 cr. Prereq., Math 118 or 152. Probability models, sampling and statistical
inference. Credit not allowed for both Math 241 and 344.
Calculus IV 4 cr. Prereq., Math 153. Partial differentiation, multiple integrals, line and
surface integrals, series of functions, improper integrals, applications to geometry.
Calculus V 4 cr. Prereq., Math 251. Continuation of 251.
Intermediate Analysis 3 cr. Prereq., Math 251. Development of concepts of limit, continuity, convergence, differentiation and integration.
Mathematics for Teachers 3 cr. Prereq., Math 153. Methods of doing proofs covering
content from set theory, functions (including trigonometric and analytic geometry functions),
and an introduction to number systems
Mathematics for Teachers 3 cr. Prereq., Math 301, CS 101 , coreq., Math 304. Induction and number theory, algorithms for computing.
Mathematics for Teachers 3 cr. Prereq., Math 302, coreq., Math 305. Geometry of complex numbers and transformational geometry including use of LOGO to teach geometry.
Computing Laboratory I 1 cr. Coreq., Math 302. Computing laboratory to integrate
use of microcomputers and number theory.
Computing Laboratory II 1 cr. Coreq., Math 303. Computer laboratory to integrate
use of microcomputers to teach geometry.
History of Mathematics 3 cr. Prereq., 15 hours credit in mathematics, History 104-105
recommended. Historical study of the development of mathematics from the Egyptian and
Babylonian eras to the 20th century.
Foundations of Mathematics 3 cr. Prereq., consent of instr. or Math 252. Introduction
to axiom systems, set theory, transfinite numbers, the classical paradoxes and the avoidance
of the paradoxes, the linear continuum and its characterization, classical logic and intuitionist logic.
Matrix Algebra 4 cr. Prereq., Math 153; Math 221 recommended. Introduction to and
uses of eigenvalues and eigenvectors. Use of various canonical forms of matrices. Numerical
solutions of linear equations and an introduction to linear programming.
Applied Analysis 3 cr. Prereq., Math 252. Ordinary differential equations. Systems of
linear differential equations, series solutions, Bessel and Legendre equations, Picard's
method and selected topics.
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Applied Analysis 3 cr. Prereq., Math 311 . Partial differential equations, separation of
variables. Sturm-Liouville systems, special functions, integral equations and selected topics.
Applied Analysis 3 cr. Prereq., Math 252. Algebra of complex numbers, analytic functions, singular points and series expansion, conformal mapping, theory of residues, transform
theory.
Operations Research: Optimization Techniques and Applications 3 cr. Prereq., Math
153. Graph theory and applications, graph algorithms, networks, matching theory.
Operations Research: Optimization Techniques and Applications 3 cr. Prereq., Math
153. Linear programming, goal programming, integer programming.
Operations Research: Optimization Techniques and Applications 3 cr. Prereq., Math
118. Stochastic optimization models, queuing models, Markov chain models, simulation.
Discrete Models 3 cr. Prereq., Math 154 or equiv. Applications of discrete mathematics
to applied sciences, with emphasis on the solution of linear and nonlinear difference
equations.
Probabilistic Models 3 cr. Prereq., Math 317. An applied "'reallife'" problem is stated
and discussed. The discussion motivates the development of some statistical procedures
for modelling the problem.
Mathematics for Computer Science 4 cr. Prereq., Math 153 or 221. Provides familiarity
with mathematical concepts used in computer science. Mathematical induction, set theory,
elementary logic, Boolean algebras and algebraic systems.
Mathematics for Computer Science 4 cr. Prereq., Math 321. Continuation of 321.
Topics selected from groups, lattices, graphs, combinatorics, recursive functions, algorithms,
and information theory.
Mathematics for Computer Science 4 cr. Prereq., Math 322. Continuation of 322.
Introduction to Algebraic Structures 3 cr. Prereq., Math 302 or 322. Topics to be
chosen from classical group theory, development of real number system, polynomial rings,
and Boolean algebra, and topics in the application of algebra such as recursive function
algorithms for advanced computing, finite state machines, and coding.
Introduction to Algebraic Structures 3 cr. Prereq., Math 324. Continuation of 324.
Introduction to General Topology 4 cr. Prereq., Math 253. Topological spaces, continuity, connectedness, compactness, convergence, separation axioms, metric spaces.
Statistical Methods 3 cr. Prereq., a course in college mathematics. Primarily intended for those who find need for statistical techniques. Probability theory as a model for random phenomena, the foundation of statistical inference, sampling, design and analysis of
experiments. Credit not allowed for both Math 241 and 344.
Statistical Methods 3 cr. Prereq., Math 241 or 344. Continuation of 344.
Statistical Methods 3 cr. Prereq., Math 345. Continuation of 345.
Statistical Computing 1-2 cr. Coreq., Math 344 or equiv. Computing techniques in probability and statistics intended mainly for students in Math 344, Statistical Methods. Graduate
students see Math 591.
Statistical Computing 1-2 cr. Prereq., Math 347 or equiv., coreq., Math 345 or equiv.
An introduction to the use of the large statistical computing packages SPSSX and SCSS.
Graduate students see Math 592.
Statistical Computing 1-2 cr. Prereq., Math 348, coreq., Math 346 or equiv. Continuation
of Math 348. Graduate students see Math 593.
Euclidean Geometry 3 cr. Prereq., Math 153. Geometry from a rigorous, axiomatic viewpoint, Hilbert's Axioms, finite geometry models, introduction to non-Euclidean geometries.
Non-Euclidean Geometry 3 cr. Prereq., Math 153. A short history of geometry.
Lobachevskian geometry, projective geometry, finite geometries, Riemannian geometry.
Elementary Number Theory 3 cr. Prereq., 20 hours credit in math with grades of '"C"
or better. Congruences, Diophantine equations, properties of primes, quadratic residues,
continued fractions, algebraic numbers.
Elementary Number Theory 3 cr. Prereq., Math 391. Continuation of 391.
Special Topics Variable cr. (R-12) Experimental offerings of visiting professors, experimental offerings of new courses, or one-time offerings of current topics.
Cooperative Education Internship Variable cr. (R-12) Prereq., consent of instructor.
Extended classroom experience which provides practical application of classroom learning during placements off campus. Prior approval must be obtained from the faculty supervisor and the Cooperative Education Office.
Seminar Variable cr. (R-15) Prereq., consent of instr. Guidance in special work for advanced students.
Modeling Practlcum I 3 cr. Prereq., Math 317, 318, consent of instr. A guided experience in an applied mathematical modeling project.
Modeling Practlcum II 5 cr. Prereq., Math 409. Continuation of 409.
Optimization and Control Theory 3 cr. Prereq., Math 252 and 316 and prereq. or coreq., Math 441 or consent of instr. Linear and nonlinear programming, dynamic programming, stochastic optimization and control theory.
Optimization and Control Theory 3 cr. Prereq., Math 414 or consent of instr. Continuation of 414.
Optimization and Control Theory 3 cr. Prereq., Math 415. Continuation of 415.
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Algebra 4' cr. · Pi'ereq., Math 253 or 323. An introduction to modern ideas of algebra.
Groups;· rings, fields, v~or spaces, matrix theory and linear groups.
UG 422 Algebra 4 cr. Prereq., Math 421. Continuation of 421.
UG 423 Algebra 4 cr,. . Prereq., Math 422. Continuation of 422.
UG 441 Mathematical Statistics 3 cr. Prereq., Math 252. Development of necessary
mathematical concepts, probability, random variables and distribution functions, sampl.. ing, testing hypotheses, confidence intervals.
UG 442.. M•thematl~l Statistics 3 cr•• Prereq., Math 441. Continuation of 441.
UG 443 Mathem_atlcal Statistics., 3 cr.~-- frereq., Math 442. Continuation of 442.
UG 451 Modem Advanced Calculus 4 cr. Prereq., Math 253 or consent of instr. Set theory,
real number system, metric spaces, normed linear spaces with applications to differential
equations, functions of several variables, inverse function theorem, integration, and Stokes'
. ,.
theorem.
.I(
:
UG. 452 Mod~m Advanced Calculus 4 cr. Prereq., Math 451. Continuation of 451.
UG . 453 Modem Advanced Calculus 4 cr. Prereq., Math 452. Continuation of 452.
UG 471, Numerical Anatysls 4 cr. Prereq., knowledge of BASIC programming, coreq., Math 311 .
Error analysis; approximation and interpolation, numerical solution of linear and non-linear
'
equations, numeri~al integration of ordinary and partial differential equations, numerical
solution of integral equations and selected topics. Assigned work on the digital computer.
UG 472 Numl!'rical Analysis 4 cr. Prereq., Math 471 . Continuation of Math 471.
UG 473 Numerical Analysis- _4 cr. Prereq., Math 472. Continuation of Math 472.
u
499 Senior Thesis Variable cr. (R-15) Senior thesis for mathematics majors and/or Watkins
Scholars;-- '
G
511 Advanced Mathematical Methods 3 cr. Prereq., consent of instr. Theory of approximate solutions to equations including steepest descent, Newton's methods, and replacement of integral and differential equations by algebraic equations.
G
513 Advanced Mathematical Methods 3 cr. Prereq., Math 512. Continuation of 512.
G
514 Mathematics of OperationS Research 3 cr. Prereq. or coreq., Math 421 and 451.
Development of the most important mathematical techniques used in mathematical modeling
and operations research: graph theory, networks, linear and nonlinear optimization control theory, stochastic optimization, queuing theory, inventory theory, decision theory.
515 Mathematics of Operations Research 3 cr. Prereq. or coreq., Math 421 and 451. ConG
tinuation of 514.
517 Mathematical Modeling In the Sciences 3 cr. Prereq., Math 451 . An examination of
G
the modeling process, as illustrated by case studies. The role of modeling in scientific inference. Scaling, dimensional analysis, and perturbation methods. Dynamical systems
analysis. Deterministic and stochastic modeling.
518 Mathematical Modeling In the Sciences II 3 cr. Continuation of 517.
G
519 Mathematical Modeling In the Sciences Ill 3 cr. Continuation of 518.
G
521 Advanced Algebra .3 cr. Prereq., Math 423. Topics from groups, rings, modules, comG
mutative algebra, fields. and categories.
G 522 Adva~ced Algebra 3 cr. Prereq., Math 521. Continuation of 521.
523 Advanced Algebra 3 cr. Prereq., Math 522. Continuation of 522.
G
524 Special Topics In Algebra 3 cr. Prereq., Math 523 or consent of instr.
G
525 Special Topics In Algebra 3 cr. Prereq., Math 524. Continuation of 524.
G
527 Linear Algebra for Teachers 3 cr. Prereq.; 'Math 324, 325 or equiv. A basic course
G
in linear algebra emphasizing applications of linearity appropriate to the school setting.
May not be applied toward M.A. or Ph.D. degree in mathematics.
528 Modem Algebra for Teachers . 3 cr. Prereq., Math 324, 325 or equiv. Topics from adG
vanced algebra. Special consideration given to expanding on and providing insight for topics
encountered in elementary algebra. May not be applied toward M.A. or Ph.D., degree in
mathematics.
531 Topology 3 cr. Prereq., Math 453. Set theory, topological spaces, metrizability, conG
tinuous mappings, topological mappings and selected topics.
G
532 Topology 3 cr. Prereq., Math 531. Continuation of 531.
G
533 Topology 3 cr. Prereq., Math 532. Continuation of 532.
537 Mathematical Concepts for Ecology and Renewable Resource Management 3 cr.
G
Prereq., calculus or consent of instr: The mathematical basis for applied ecosystem modeling,
developed through a series of case studies. Dynamic modeling: equilibrium, stability, and
resilience. Time scales and dimensional analysis.
'
G
538 Mathematics of Natural Resource Economics 3 cr. Prereq., calculus or consent of
instr. Dynamical modeling of renewable and exhaustable resource systems, through the
use of mathematical optimization theory. Pontryagin maximim principle and its economic
interpretation. Optimal management in stochastic environments.
541 Advanced Statistics 3 cr. Prereq., Math 443, 421 and 452. MuHivariate distributions,
G
characteristic functions, limit theorems.- stochastic processes; design of experiments, fur•
ther topics to meet the rM!8dS of students.
G
s4~ Advanced Statistics 3 cr. Prereq., Math 541. Continuation of 541.
G
~
Advanced Statistics 3 cr. Prereq., Math 542. Continuation of 542.
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Applied Statistical Inference 3 cr. Prereq. or coreq., Math 442. Application of statistical
inference. Design of experiments, least squares procedures, nonparametric statistics and
other topics chosen to fill the needs of the students.
Applied Statistical Inference 3 cr. Prereq. or coreq., Math 443. Math 547 may be a
prerequisite depending on topics chosen in 547 and 548 in a given year. Topics chosen
from those listed under 547.
Real and Complex Analysis 3 cr. Prereq., Math 453. An introduction to the basic concepts of real and complex analysis.
Real and Complex Analysis 3 c_
r . Prereq., Math 551. Continuation of 551.
Real and Complex Analysis 3 cr. Prereq., Math 552. Continuation of 552.
Modem Analysis for Teachers 3 cr. Prereq., Math 253 or equiv. Topological ideas of
Rn continuity; differentiation and integration. May not be applied toward M.A. or Ph.D. degree
in mathematics. •
Modem Analysis for Teechers 3 cr. Prereq., Math 557. Continuation of Math 557. Topics
include infinite series. Taylor's Theorem, divergence theorems, and differentiation in Euclidean space. May not be applied· toward M.A. or Ph.D. degree in mathematics.
Functional Analysis, 3 cr: · Prereq., Math 453 and consent of instr. Topological linear
spaces, including normed spaces, Banach spaces and Banach algebras. Interior mapping
principle; principle of uniform boundedness, Hahn-Banach theorem, closed graph theorem,
weak topologies, continuous linear operators, elementary spectral theory.
Functional Analysis 3 cr. Prereq., Math 561. Continuation of 561 .
Functional Analysis 3 cr. Prereq., Math 562. Continuation of 562.
Probability and Statistics for Teachers 3 cr. Prereq., Math 253 or equiv. Topics from
probability with emphasis on real applications and simulations. May not be applied toward
M.A. or; Ph.D. degree in mathematics.
Probability and Statistics for Teachers 3 cr. Prereq., Math 577. Topics in statistics
with emphasis on distributions, testing and real applications. May not be applied toward
M.A. or Ph.D. degree in mathematics. .
Current Mathematical Curricula for Teachers 3 cr. Prereq., undergraduate major or
minor in mathematics or consent of instr. Topics include such curriculum projects as CSMP
and SMP. Emphasis on mathematical content and its integration into schools. May not be
applied toward M.A. or Ph.D. degree in mathematics.
Advanced Statistical Computing 1 cr. Coreq., Math 344 or equiv and one credit of
Math 347. Computing techniques in probability and statistics intended mainly for students
in Math 344, Statistical Methods. Graduate students register for 591 and one credit of 347.
Advanced Statistical Computing 1 cr. Prereq., Math 591 or equiv., coreq., Math 345
or equiv and one credit of Math 348. An introduction to the use of the large statistical computing packages SPSSX and SCSS. Graduate students register for Math 592 and one credit
of Math 348...
Advanced Statistical Computing 1 cr. Prereq., Math 592, coreq., Math 346 or equiv.
and one credit of Math 349. Continuation of Math 592. Graduate students register for Math
.
593 and one credit of Math 349.
Special Topics. Variabie cr. (R-12) Experimental offerings of visiting professors, experimental offerings of new courses, or one-time offerings of current topics.
Cooperative Education Internship Variable cr. (R-12) Prereq., consent of department.
Extended classroom experience which provides practical application of classroom learning during placements off campus. Prior approval must be obtained from the faculty supervisor and the Cooperative Education Office..
Graduate Seminar Variable Cr. (R-15) Prereq., consent of instr:, This course provides
guidance in graduate subjects on research work.
Graduate Seminar In Applied Mathematics Variable cr. (R-15) Prereq., consent of instr.
. Graduate Seminar In Algebra Variable cr. (R-15) Prereq., consent of instr.
Graduate Seminar 111 Topology Variable cr. (R-15) Prereq., consent of instr.
Graduate Seminar In Probability and Statistics Variable cr. (R-15) Prereq., consent
of instr.
Graduate Seminar In Analysis Variable cr. (R-15) Prereq., consent of instr.
Graduate Seminar In Functional Analysis Variable cr. (R-15) Prereq., consent of instr.
Graduate Seminar In Numerical Analysis Variable cr. (R-15) Prereq., consent of instr.
Graduate Seminar In Geometry Variable cr. (R-15) Prereq., consent of instr.
Thesis Variable cr. (R-15)

Professors
William R. Ballard, Ph.D., University of. Chicago, 1957
Richard Billstein, Ed.D., University of Montana, 1972 (Associate Chairman)
Charles A. Bryan, Ph.D., University of Arizona, 1963
William R. Derrick, Ph.D.;·indiana University, 1966
R~dy Gideon, Ph.D., University of Wisconsin, 1970
Sta\ ley I. Grossman, Ph.D., Brown University, 1969
~
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Gloria C. Hewitt, Ph.D., University of Washington, 1962
Don 0. Loftsgaarden, Ph.D., Montana State University, 1964
Johnny W. Lott, Ph.D., Georgia State University, 1973
Merle E. Manis, Ph.D., University of Oregon, 1964
Robert McKelvey, Ph.D., University of Wisconsin, 1954
D. George McRae, Ph.D., University of Washington, 1967
William M. Myers, Jr., Ph.D., Ohio State University, 1952
David Patterson, Ph.D., University of Iowa, 1984
Howard E. Reinhardt, Ph.D., University of Michigan, 1959 (Dean, College of Arts and Sciences)
George Votruba, Ph.D., University of Michigan, 1964
i. Keith Yale, Ph.D., University of California (Berkeley), 1966 (Chairman)

Associate Professor
Hien Nguyen, Ph.D., Massachusetts Institute of Technology, 1975

Assistant Professor
Mary Jean Brod, M.A., Stanford University, 1969

Medical Technology

(See School of Pharmacy and Allied Health Sciences)

Microbiology (See School of Pharmacy and Allied

Health Sciences)

Department of Military Science
Reserve Officers Training Corps
Rodney L. Smith, Chairman
Army ROTC (Reserve Officers' Training Corps) is a program that offers college students the opportunity to graduate as officers and serve in the U.S. Army, the Army National Guard, or the U.S. Army Reserve.
It enhances a student's education by providing unique leadership and management training, along with
practical experience. It helps a student develop many of the qualities basic to success in the Army or
in a civilian career. It enables the student to earn a college degree and an officer's commission at the
same time.
Four-Year Program. The four-year Army ROTC program is divided into two parts, the Basic Course
and the Advanced Course.
Basic Course. The basic course is usually taken during the first two years of college and covers such
subjects as management principles, national defense, military history, and leadership development.
In addition, a variety of outside social and professional enrichment activities are available. All necessary
ROTC textbooks, uniforms, and other essential materials for the basic course are furnished to students
at no cost. After they have completed the basic course, students who have demonstrated the potential
to become officers and who have met the physical and scholastic standards are eligible to enroll in
the Advanced Course.
Elective credit is granted for military science courses and the freshman and sophomore years (Basic
Course) may be taken without incurring any obligation to the Army. Compression of the Basic Course
into two to three quarters may be arranged for those students who did not take military science courses
during the freshman year.
Students who enroll in Basic Course classes must sign an oath of loyalty to the U.S. Constitution, as
directed by the Congress of the United States, and will be required to complete enrollment forms specified
by the Department of the Army.
Advanced Course. The Advanced Course is usually taken during the final _two years of college. It includes instruction in organization and management, tactics, ethics, and professionalism, and further
leadership development. All necessary textbooks and uniforms in the advanced course are also furnished to students at no cost. During the summer between their junior and senior years of college,
Advanced Course cadets attend Advanced Camp, a fully paid six-week training session. Advanced Camp
gives cadets the chance to practice what they have learned in the classroom and introduces them to
Army life in the field. Completion of the Advanced Course required two years of study. Each cadet in
the Advanced Course receives a subsistence allowance of up to $1 ,000 for each year of attendance.
Two-Year Program. The two-year program is for junior and community college graduates, students
at four-year colleges who did not take ROTC during their first two years of school, and students entering a two-year postgraduate course of study. To enter the two-year program, students must attend a
fully paid six-week Basic Camp, normally held during the summer between their sophomore and junior
years of college. At Basic Camp, students learn to challenge themselves physically and mentally, and
to build their confidence and self-respect. After they have successfully completed Basic Camp, students
who meet all the necessary enrollment requirements may enroll in the Advanced Course. The Junior
Option Program allows qualified students to enroll in the Advanced Course and attend Basic Camp
between their junior and senior years of college and then attend the Advanced Camp the summer of
their senior year of college.
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Scholarships and Financial Assistance. Army ROTC scholarships are offered for four, three, and two
years and are awarded on a competitive basis to the most outstanding students who apply. Four-year
scholarhips are awarded to students who will be entering college as freshmen. Three- and two-year
scholarships are awarded to students already enrolled in college and to Army enlisted personnel on
active duty. Students who attend the Basic Camp of the two-year program may compete for two-year
scholarships while at camp. Each scholarship pays for college tuition and required educational fees
and provides a specified amount for textbooks, supplies, and equipment. Each scholarship also includes
a subsistence allowance of up to $1 ,000 for every year the scholarship is in effect. Special consideration for Army ROTC scholarships is given to students pursuing degrees in nursing, engineering, the
physical sciences, and other technical areas. Students who receive scholarships are required to attain
undergraduate degrees in the fields in which their scholarships were awarded.
Veterans. Veterans may apply their military experience as credit toward the ROTC Basic Course. If
credit is granted, a veteran may omit the freshman and sophomore years of the program and enroll
directly in the Advanced Course.
Simultaneous Membership Program. This program allows students to be members of the Army National Guard or the Army Reserve and to enroll in Army ROTC at the same time.

Courses

U = for undergraduate credit only, UG = for undergraduate or graduate credit, G = for graduate credit.
Rafter the credit indicates the course may be repeated for credit to the maximum indicated after the R.
A total of 28 credits of MSc courses are allowed toward the bachelor degree.
101 American Defense Establishment 2 cr. Study of the Constitutional role of the military,
U
the militia tradition, current defense posture, service roles and missions.
U
102 Introduction to Military Leadership 2 cr. Military approach to the management of human
resources; leader's role in directing and coordinating the efforts of individuals; decision
making.
U
103 Military Teaching Principles 2 cr. Planning, preparing and conducting individual and
collective instruction with emphasis on the performance-oriented approach as used in the
military.
u 104 Leadership Practicum Variable cr. (R-6) Prereq., consent of instr. Intensive six-week
supervised study in applied leadership and management development in an organizational
setting.
u 195 Special Topics Variable cr. (R-6) Experimental offerings of visiting professors, experimental offerings of new courses, or one-time offerings of current topics.
u 201 Military Operations 2 cr. Study of skills necessary for small unit leadership; hands-on
training in Army equipment; application of skills learned in a field environment.
u 202 Military {Winter) Operations II 2 cr. Study of skills necessary for small unit leadership;
hands-on training in army equipment; application of skills learned in a winter environment.
u 203 Military Strategic Studies 2 cr. Study of world "hot-spots", national strategy, areas
of interests and influence, and economic and military objectives.
u 210 Military History 3 cr. Study of American military history from the colonial period to the
present. Available as a tutorial as needed.
u 215 Land Navigation 1 cr. Study of the fundamentals of military map reading: military grid
reference system, grid coordinates, directions, terrain association, elevation and relief, terrain
features, and the practical application of skills learned.
u 301 Individual Leadership Development 3 cr. Prereq., consent of instr. Developing a personalleadership philosophy; military leader's role in counseling and motivating, controlling resources, planning and organizing.
u 302 Organization and Operation of the US Army 3 cr. Prereq., consent of instr. Study
of the organization of the United States Army; operation of the Army in various geographical
and tactical scenarios.
u 303 Military Strategy and Tactics 3 cr. Prereq., consent of instr. Leader's role in planning, directing and coordinating the efforts of individuals and small groups in tactical missions.
u 304 Advanced Leadership Practlcum 6 cr. Prereq., consent of instr. and MSc 301, 302,
303. Required intensive six week study and internship in military tactics, leadership and
organizational behavior. Supervised by active duty military personnel.
u 315 Drill and Conditioning 1 cr. The study and application of Military Drill and Ceremony:
Formation, ceremonies, and marching; the study of the fundamentals of the military physical
conditioning program, and the practical application of skills learned.
u 395 Special Topics Variable cr. (R-12) Experimental offerings of visiting professors, experimental offerings of new courses, or one-time offerings of current topics.
u 401 Practical Military Leadership 3 cr. Prereq., consent of instr. The application of leadership
principles and techniques involved in leading young men and women in today's Army.
u 402 Morality and the Military Profession 3 cr. Prereq., consent of instr. The military in
the social framework of the nation; changing dimensions of military professionalism; moral
and ethical foundations of leadership.
u 403 Military Justice and the Army Officer 3 cr. Prereq., consent of instr. Evolution and
procedures of the Military Justice system and its impact on leadership and management
problems in the Army.
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Faculty

Professor
Rodney L. Smith, M.B.A., Babson College, 1976 (Chairman)

Associate Professor
James B. Desmond, B.A., University of Northern Colorado, 1978

Assistant Professors
John E. Decker, B.A., University of Idaho, 1977
Frederick J. Moench, M.S., American Tech University, 1978
Paul J. Rogan, Jr., B.A., University of Washington, 1979
Lynn R. Sample, B.S., Auburn University, 1977

Music

(See School of Fine Arts)

Native American Studies
Ken Peplon, Acting Director
Native American studies, as an academic discipline, is committed to examining the contemporary and
ancient experiences and ways of life of the first Americans from their perspective. The curriculum is
designed to provide a study of American Indians from a holistic and humanistic viewpoint by focusing
upon their cultural, historical, and contemporary life. Courses are designed for both Native American
and non-Native American students so they can better understand human similarities and differences,
thereby leading to the development of increased communications and good interpersonal relationships.

Requirements for
a Minor

To earn a minor in Native American studies the student must complete the following requirements:
1. Complete up to 15 credits at the 100 and 200 level including NAS 101 , 202, 240, and 242 and
up to 3 credits in other NAS courses or approved cognate courses.
2. Complete at least 17 credits at the 300 and 400 level including NAS 301, 303, and 341 and 7
or more credits in other NAS courses or approved cognate courses.
The
1.
2.
See

Courses

following are approved cognate courses.
100 and 200 level: Anth 180 and RS 236.
300 and 400 level: Anth 320, 323, 324, 341, 352, 419; Hist 366, 367; RS 336, 337; Soc 308.
Native American studies teaching minor listed under the School of Education.

U = for undergraduate credit only, UG = for undergraduate or graduate credit, G = for graduate credit.
Rafter the credit indicates the course may be repeated for credit to the maximum indicated after the R.
U

100

u

101

u

195

u

198

u

202

u

240

u

242

UG

300

u

301

Indian Culture as Expressed Through Language 5 cr. This course is an introduction
to the language of American Indian peoples. The course gives the student an understanding, through the language, of the history, traditions, and modern life of Indian peoples.
Introduction to Native American Studies 3 cr. A survey course to acquaint the student with Native American studies by a general overview of Indian history, culture, philosophy
and religious practices.
Special Topics Variable cr. (R-6) Experimental offerings of visiting professors, experimental offerings of new courses, or one-time offerings of current topics.
Cooperative Education Internship Variable cr. (R-12) Prereq., consent of department.
Extended classroom experience which provides practical application of classroom learning during placements off campus. Prior approval must be obtained from the faculty supervisor and the Cooperative Education Office.
Oral and Written Traditions of the Native American 3 cr. Analysis of the oral traditions of Native Americans including a study of the literary works of leading American Indian writers.
The Reservation Indian 3 cr. Major laws, statutes and development of modern tribal
government; federal, state and tribal relations; education and health; assimilation; forced
acculturation and social change.
Cont emporary Issues of the American Indian 3 cr. Tribal self-government and
selfdetermination; Indian rights; assimilation and the goals of Indians in a white dominated
society.
American Indian Education 4 cr. Prereq., NAS 240 or 242. A study of Indian education from the Parochial Period to the Self-Determination Period; examination of Johnson
O'Malley funding for Indian education; and a look at the unique needs of the Indian child.
American Indian Religion and Philosophy 4 cr. A study of selected belief systems;
origins, world views; religious ceremonies and the way they have been affected by western
civilization.
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Faculty

U

303

U

341

U

350

U

395

U

398

U

490

UG

495

G

560

G
G

590
595

G

598

Ecological Perspectives In Native American Traditions 3 cr. An analysis of the spiritual
and physical relationship between the Native American attitudes of mysticism and
ceremonialism, and western centralized environmental control.
History of Indian Affairs 3 cr. Survey of the relationship between the American Indian
and the state and federal governments.
Seminar: Variable Topics 1-4 cr. (R-16) Prereq., consent of instr. Research and analysis
of cultural issues affecting Native Americans.
Special Topics Variable cr. (R-12) Experimental offerings of visiting professors, experimental offerings of new courses, or one-time offerings of current topics.
Cooperative Education Internship Variable cr. (R-12) Prereq., consent of department.
Extended classroom experience which provides practical application of classroom learning during placements off campus. Prior approval must be obtained from the faculty supervisor and the Cooperative Education Office.
Independent Study Variable cr. (R-9) Prereq., senior standing or consent of instr.
Selected topics on Indians conducted under the guidance of a staff member.
Special Topics Variable cr. (R-12) Experimental offerings of visiting professors, experimental offerings of new courses or one-time offerings of current topics.
Methods and Sources In Native American Studies 3 cr. Prereq., NAS 101, 341 .
Methods, sources for, and actual experience in the use of field observations, interviews,
special collections, federal records, and library materials in Native American Studies research
and writing. Required of all Native American Studies affiliated graduate students. Credit
is not allowed for this course and Anth 591 .
Seminar In Native American Studies 1-3 cr. (R-12)
Special Topics Variable cr. (R-12) Experimental offerings of visiting professors, experimental offerings of new courses, or one-time offerings of current topics.
Cooperative Education Internship Variable cr. (R-12) Prereq., consent of department.
Extended classroom experience which provides practical application of classroom learning during placements off campus. Prior approval must be obtained from the faculty supervisor and the Cooperative Education Office.

Professor
Henrietta V. Whiteman, Ph.D., University of New Mexico, 1982 (on leave)

Assistant Professor
Richmond L. Clow, Ph.D., University of New Mexico, 19n

Faculty Affiliates
Gary Kimble, J.D., University of Montana, 1972
Mike Korn, M.A., Western Kentucky University, 1979

Paramedical Arts (See School of Pharmacy and Allied Health Sciences)
Department of Philosophy
Burke A. Townsend, Chairman
Philosophy is the search for wisdom by carefully reasoned reflection. Philosophical enquiry is concerned with such questions as: How can we distinguish reality from appearance? Is the world to be understood
as a quantity of material objects, as a framework of mental experiences, or as an open field for action?
By what methods can humankind attain knowledge and what kinds of knowledge? Are values derived
from personal feelings or from standards which may be impersonal, verifiable, unchanging? Are there
significant relations among phases of experience reflected in science, art, religion, morality, and politics?
Many of the specific disciplines of the modern university have emerged from philosophy at various periods
in the history of Western civilization. Disciplines such as physics, psychology, the biological sciences,
and linguistics have taken their place within the university curriculum by applying specific methods to
issues first raised by philosophers. Thus philosophy remains close to these disciplines and continues
its task by examining the often unstated assumptions underlying these disciplines.
Courses in philosophy acquaint the students with the thought of great philosophers, past and present.
Many introductory courses deal with current problems in law, technology, economics, social order, and
language. This is true also of some upper division and graduate courses, and of the department's emphasis on the philosophy of ecology in its M.A. program. Some sections of introductory logic exhibit
the relationship between basic patterns of correct reasoning and the elementary operations of electronic computers. These sections employ the University computer facilities.
Bachelor of Arts and Master of Arts degrees are offered.

Special Degree
Requirements

Refer to graduation requirements listed previously in the catalog. See index.
The following requirements must be completed for the Bachelor of Arts degree with a major in philosophy:
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a minimum of 50 credits including Ptiil110, 298, 299, 300, 310; at least 30 credits in courses numbered
300 and above; at least one of the following three courses: 360, 361, 367; and three or more credits
in courses numbered 400 or above. The Phil 300 requirement may be satisfied by Phil 365,' 366, and·
. 367. Normally students are expected to complete Phil298, 299, 300 by the end of their sophomore year.
All students; upon becoming philosophy majors, must choose a departmental advisor in consultation
with the c~alr of the department. Foreign language and any other departmental requirements (in addi·
tion to thoSe indicated above) are to be determined in consultation with the advisor.
A major whose writing appears deficient for work in the department will be required to take an appropriate
English course.
Combined Major In Phlloeophy-Economlcs: John Photiades, Economics, and Thomas Huff, Philosophy,
co-directors. A Bachelor of Arts degree with a combined major in philosophy-economics may be earned with a minimum of 80 credits selected from the two disciplineS including an introductory sequence
(Econ 111·211·212 is recommended); Econ 311, 313 and 315; Phil110 and Phil 298-299-300 as an
introductory philOsophy sequence; Phil 331; either Phil 320 or 335; and 25 additional upper division
credits in economi~ or philosophy, with no fewer than 10 from each discipline. These 25 credits must
be approved by the co-directors of the program no later than the third year of study. A student may
take six.credits of senior thesis (Econ-Phil 485) as partial fulfillment of this upper division requirement.
Due to the likelihood of course conflicts and of some courses offered alternate years only, students
are urged to seek the co-directors' approval of a tentative plan of study as early as possible.

Suggested Course
of Study

It would be wise for the prospective philoliophy major to have met the Logic 110 and 310 requirement,
and the History of Philosophy, Phil298-299-300 by the completion of his or her sophomore year. If the
student has elected, in place of Phil 300, to take the 365-366-367 series, it would be wise for that series
to have been completed by the end of the junior year. The rest of the 30 credits in courses 300 and
above and the three or more credits in 400 or above should be taken during the junior and senior years.

Requirements for .
a Minor

To earn a minor in philosophy the student must complete a minimum of 28 credits including Phil110,
298, 299 and 300, (Phil365, 366, and 367, two quarters, may be substituted for Phi1300), and at least
two additional courses numbered above 300, at least one of which must be from the following group:
320, 335, 340, 354, 359, 423, and 429.

Courses

U = for undergraduate credit only, UG = for undergraduate or graduate credit, G "" for graduate credit.
Rafter the credit indicates the course may be repeated for credit to the maximum indicated after the R.
U
100 Introduction to PhilosOphy Variable cr. (R-12) Offered every quarter. Great
philosophers, problems of philosophy, or topics of general contemporary concern.
u 109 Philosophical Perspectives on Women In the Western Hemisphere 5 cr. Introduction to the discipline and scope of Western philosophy focusing on women as the subject
rather than men. A chronological study following the ideological development in the West
of social attitudes and scientific theses.
u 110 Introduction to Logic: Deduction 5 cr. Offered every quarter. Understanding general
principles of reasoning and the habits of clear and correct thinking. Emphasis on the analysis
of the logical structure of claims in natural language and the skills of elementary deductive
inference.
u 111 Introduction to Logic: Inductive and Scientific Reasoning 5 cr. Prereq., Phil110.
Elementary principles of induction and scientific reasoning. Emphasis on effective evaluation of information and argument in public discourse.
195 Special Topics Variable cr. (R-6) Experimental offerings of visiting profeSsors, experimental offerings of new courses, or one-time offerings of current topics. ·
u 198 Cooperative Education Internship Variable cr. (R-12) Prereq., consent of department.
Extended classroom experience which provides practical application of classroom learn·
ing during placements off campus. Prior approval must be obtained from the faculty supervisor and the Cooperative Education Office.
,
200 Ethlca: The Great Traditions . 4 cr. An examination of the Western vision of morality
through the careful study of selected writings from Aristotle, Kant and Mill.
·
201 Political Ethics 4 cr. An examination of the issues of political ethics through the careful
study of selected writings from the three great Western political traditions:. classical moral "' "
orthodoxy, modern individualism;. and contemporary distributive justice.
298 History of Ancient Philosophy 5 cr• . Offered every year,
U
299 History of Medieval and Renaluance Philosophy 5 cr. Offered ~very year.
UG . 300 History of Modem Philosophy 5 cr. Offered every year.
UG 305 Contemporary Anglo-American Philosophy 5 cr. Prereq., upper division standing or
consent of instr. Offered alternate years. Readings in analytic philosophy, contemporary
empiricism, and contemporary pragmatism.
UG 310 Formal Logic: Scope and Limits 5 cr. Prereq., Phil110 or equiv. A systematic study
of first-order logic, including development of standard metatheory and the significance of
modern formal methods.
· ·
UG 311 Philosophy of Language 5 cr, Prereq., upper division standing or consent of instr. Same
as Ung 415. Offered alternate years. Structure and functions of natural and ideal languages;
the relations of language to thought and reality.

u

u

u
u

'\

'

·~
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320

UG

321

u

322

u

324

UG

325

UG

331.

UG

335

UG

340

UG

341

UG

344

UG

350

UG

351

UG

354

UG

355

UG

357

UG

359

UG

360

UG

361

UG

365

UG

366

UG

367

UG

368

UG

370

UG ~

373

Contemporary Ethics 5 cr. Prereq., lower division course in Perspective 5, upper division standing or consent of instr. Offered alternate years. Recent theories on the nature
of moral concepts.
Bloethlcs: Ethical Problems In Medicine and Biology 3 cr. Prereq., upper division
standing or consent of instr. Offered alternate years. An examination of ethical problems
raised by the practice of medicine and by recent developments in medically-related biological
sciences.
·
Business and Ethics 5 cr. Prereq., lower division course in Perspective 5 or consent
of instr. An analysis of ethical conflicts that may arise in business.
Morality and the Law 4 cr. Prereq., Phi1200, 201 or consent of instr. Analysis of moral
reasoning in Anglo-American law, emphasizing certain ethical and legal concepts and the
role of the Supreme Court.
Environmental Ethics 5 cr. Prereq., lower division course in Perspective 5 or consent
of instr. Critical exploration of selected philosophical and literary texts pertinent to the ethics
of human relationships with the natural environment.
Phlloaophy of the Social Sciences 5 cr. Prereq., upper division standing or consent
of instr. Offered alternate years. Philosophical issues relating to the nature of social science:
human behavior, relation of social science to philosophy and physical science.
Philosophy of Technology 5 cr. Prereq., upper division standing or consent of instr.
Offered alternate years. The various concepts of technology, its origin and development,
its relation to science, industry, and culture, and its extent and force in the present world.
Aesthetics 3 cr. Prereq., upper division standing or consent of instr. Offered every year.
The nature of aesthetic experience, of the standards of art criticism, and of the kinds of
knowledge communicated by art. Readings from philosophers, artists, and art critics.
Phlloaophy In Literature 4 cr. Prereq., upper division standing or consent of instr. May
be offered for 3 hours credit in the summer session. Philosophical thought in selected masterpieces of literature.
Topics In the Philosophy of the Arts . 3 cr. (R-12) Prereq., upper division standing or
consent of instr. Examination of philosophical problems related to the·particular arts and
discussion of the nature of the arts. Topics include music, visual arts, literature, and film.
A minimum of one topic is offered each year.
Theory of Knowledge 5 cr. Prereq., upper division standing or consent of instr. Offered alternate years. Some traditional and contemporary views of the source, nature, and
extent of knowledge with special attention paid to the relation of perception to the physical
world and to the concept of mind.
Metaphysics 3 cr. Prereq., upper division standing or consent of instr. Offered alternate years. What are the basic questions of metaphysics? What questions does it attempt
to answer? What questions is it fitted to answer? Traditional and contemporary pursuits
of these questions.
Philosophy of Religion 5 cr. Prereq., upper division standing or consent of instr. Same
as RS 354. Offered alternate years. Philosophical interpretation of religious experience,
.
belief, and practice.
Oriental Thought 4 cr. Prereq., upperdivision standing or consent of instr. Offered alternate years. Philosophical themes in some Hindu, Buddhist and Taoist literature.
The Philosophy of History 5 cr. Prereq., upper division standing or consent of instr.
Offered alternate years. The development, structure, and functions of the speculative and
analytic philosophies of history. The autonomy of history and the relevance of the philosophy
of history for the working historian.
Introduction to Marxism 4 cr. Prereq., PSc 250 or consent of instr. Same as PSc 359.
Offered alternate years. Analysis of contemporary Marxist studies/movements and their
relationship to the original theory and methodology of Karl Marx.
Plato 5 cr. Prereq., Phil 298 or consent of instr. Offered alternate years. General introduction to the philosophy of Plato emphasizing dialogues of the Early and Middle periods.
Aristotle 5 cr. Prereq., Phil 298 or consent of instr. Offered alternate years. General
introduction to Aristotle. Early biological writings, Cstegories, De lnterpretatione, Nicomachean
Ethics, selections from Physics, De Anima, and Metaphysics.
Descartes, Splnoza, Lelbnlz 5 cr. Prereq., Phil 300 or 10 hours credit in philosophy
or consent of instr. Offered every year. The development of Continental Rationalism.
Locke, Berkeley, Hume 5 cr. Prereq., Phil300 or 10 hours credit in philosophy or consent of instr. Offered every year. The development of British Empiricism.
Kant 5 cr. Prereq., Phil 300 or 10 hours credit in philosophy or consent of instr. Offered every year. Reading and interpretation of selected works.
Women In America: The Historical Perspective 3 cr. Same as Hist 379. The feminine
image in America as revealed by popular literature-the " good wyfe" of Colonial America,
the Southern belle of the 19th century, the "Jewish mama" of the immigrant experience,
and the "castrating female" of the 20th century.
Major Philosophers of the 19th Century 5 cr. (R-10) Prereq., Phil300 or 10 hours credit
in philosophy or consent of instr. Offered alternate years. Selection to be announced in
the class schedule.
Existentialism 5 cr. (R-15) Prereq., upper division standing or consent of instr. A threeyear cycle of offerings. First year covers Heidegger's Being and Time; second year, Sartre's Being and Nothingness; third year, Merleau-Ponty's The Phenomenology of Perception.
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u
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u

398
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G
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Independent Study Variable cr. (R-10) Prereq., consent of instr. Guided study appropriate to the background and needs of the individual student.
Special Topics Variable cr. (R-12) Experimental offerings of visiting professors, experimental offerings of new courses or one-time offerings of current topics.
Cooperative Education Internship Variable cr. (R-12) Prereq., consent of instructor.
Extended classroom experience which provides practical application of classroom learning during placements off campus. Prior approval must be obtained from the faculty supervisor and the Cooperative Education Office.
Philosophy of Science 5 cr. Prereq., upper division standing or consent of instr. Same
as Cap 410. Offered alternate years. A consideration of philosophical issues relating to
the nature of modern physical science: method, explanation, theory, progress, space/time,
causality, relation of science to philosophy.
Wlttgensteln 5 cr. Prereq., upper division standing or consent of instr. Offered alternate years. Reading and interpretation of selected works, emphasizing their influence on
contemporary philosophy.
Philosophy of Law 5 cr. Prereq., consent of instr. Empirical, analytical and normative
theories of law. Special attention to how these theories deal with substantive problems in
American law.
Law and Society 4 cr. Prereq., upper division standing. Same as Cap 425.1ntroduction
to the principles of law in selected substantive and procedural areas (such as criminal law,
criminal procedure, torts, right of privacy) and to traditional jurisprudential issues regarding the role values ought to play in judicial decision making. Taught by faculty from law
and philosophy.
Marxism After Marx 4 cr. Prereq., PSc 250 and 359 or consent of instr. Same as PSc
429. Offered alternate years. Analysis of 20th century Marxism through the study of such
representative theorists as Lukacs, Sartre, Gramsci, and Marcuse.
History of Science 5 cr. Prereq., upper division standing. Same as Cap and Hist 434.
Offered alternate years. Scientific thought from preclassical time to the Renaissance of
the 12th century.
Hlsto..Y of Science 5 cr. Prereq., upper division standing. Same as Cap and Hist 435.
Offered alternate years. Scientific thought in western Europe and U.S. from the 13th to
the 19th century.
American Science 3 cr. Prereq., junior standing or consent of instr. Same as Hist 460.
Offered alternate years. The history of scientific development in America from the Scientific Revolution to the early 20th century. Historical impact of Newtonian principles, theories
of evolution, the second law of thermodynamics.
Issues In Economics and Philosophy Variable cr. (R-12) Prereq., consent of instr. Same
as Econ 455. Topics vary. May include Private Property and the Public Interest,
Methodological Issues in Economics, Justice and Efficiency, Public Choice Theory.
Seminar: Research In Problems of Philosophy Variable cr. (R-15) Prereq., consent
of instr.
Senior Thesis for Philosophy-Economics 3 cr. (R-6) Prereq., senior standing in
philosophy-economics and approval of research project by thesis supervisor and co-directors
of the philosophy-economics program . Same as Econ 485.
Senior Research Variable cr. (R-10) Prereq., senior standing in philosophy and consent of instr. Supervised individual research.
Topics In Epistemology, Philosophy of Technology and Philosophy of
Science Variable cr. (R-15) Offered every year.
Topics In Social, Political, and Legal Philosophy Variable cr. (R-15) Offered every year.
Topics In the Philosophy of Art and Religion Variable cr. (R-15) Offered every year.
Colloquium In the Philosophy of Ecology Variable cr. (R-6) Documents of ecology
studied in the context of social and political philosophy, metaphysics and ethics, philosophy
of science and technology.
Readings and Research Variable cr. (R-1 0) Directed individual research and study appropriate to the background and objectives of the student.
Special Topics Variable cr. (R-12) Experimental offerings of visiting professors, experimental offerings of new courses, or one-time offerings of current topics.
Cooperative Education Internship Variable cr. (R-12) Prereq., consent of department.
Extended classroom experience which provides practical application of classroom learning during placements off campus. Prior approval must be obtained from the faculty supervisor and the Cooperative Education Office.
Thesis Variable cr. (R-15)

Professors
Albert Borgmann , Ph .D., University of Munich, 1963
Henry G. Bugbee, Ph.D ., University of California, Berkeley, 1947 (Emeritus)
Thomas P. Huff, Ph.D., Rice University, 1968
Phillip A. Fandozzi, Ph .D., University of Hawaii, 1974
Ray Lanfear, Ph.D., Rice University, 1968
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John F. Lawry, Ph.D., Harvard University, 1960 (Emeritus)
Edwin L. Marvin, M.A., Harvard University (Emeritus)
Burke A. Townsend, Ph.D., University of Hawaii, 1976 (Chair)
Maxine Van de Watering, Ph.D., University of Washington, 1970

Associate Professors
Thomas H. Birch, Jr., Ph.D., University of Texas, 1969
Richard E. Walton, B.A., University of Montana, 1964, 1966

Assistant Professors
Bryan T. Black, Ph.D., University of Waterloo, 1973
Fred F. McGlynn, M.A., Northwestern University, 1965

Faculty Affiliates
David K. Clark, Ph.D., Purdue University, 1979
Richard Gotshalk, Ph.D., Northwestern University, 1957

Physical Education (See School of Education)
Physical Therapy (See School of Pharmacy and Allied Health Sciences)
Department of Physics
and Astronomy
Leonard E. Porter, Chairman
Physics is the science that has as its objective the formulation and verification of laws or relationships
among the different physical quantities. Some of the most important of these quantities are mass, time,
length, force, energy, momentum, electric charge, electric field strength, entropy, wave length. These
quantities and the relations among them, which we call laws, have been found to serve in and to ex·
plain a wide range of phenomena such as occur in mechanics, heat, electricity, magnetism,light, atomic
and nuclear physics and in such related subjects as engineering, biophysics, meteorology and geophysics.
In addition, the subject of philosophy is profoundly influenced both by the methods and development
of physics.
The department also offers a variety of courses in astronomy. These courses are designed to provide
a good background in the related fields of mathematics and physics and to include a thorough prepara·
tion in astronomy and astrophysics.
Bachelor of Arts and Master of Arts degrees in physics, a Bachelor of Arts degree in physics and astronomy
and a Bachelor of Arts degree in physics-computer science are offered.

Special Degree
Requirements

Refer to graduation requirements listed previously in the catalog. See index.

Bachelor of Arts with a major in Physics
Fifty-five credits in physics, including Phys 480, must be earned for the Bachelor of Arts degree with
a major in physics. Physics majors should take Physics 221, 222, 223 in preparation for advanced courses.
Mathematics 110, 111, 151, 152, 153, 154, 251, 252 also must be taken.
Knowledge of a modern foreign language is required. The requirement may be satisfied by either (1)
taking five quarters of one language or three quarters in each of two languages or (2) by a combination
of high school and university foreign language study acceptable to the foreign language department
as equivalent to (1). Nine credits in English including English 110 and 400 are required. (Students scor·
ing less than the 31st percentile on the English section of the ACT tests take the English department's
Writing Laboratory, students receiving 94th percentile or higher are exempt from English.)
Recommended courses in other departments include 10 credits of Computer Science courses above
200; Mathematics 311, 312, 313.

Bachelor of Arts with a major In Physics and Astronomy
The entering freshman students interested in working towards this degree would normally have had
the high school mathematics courses which would prepare him or her for enrollment in Mathematics
110 during the autumn quarter of the freshman year. If he or she has had four years of college preparatory
mathematics, including high school trigonometry, or can pass an examination which will exempt him
or her from Mathematics 11 0, 111, he or she should initially enroll in Calculus I. During the first two
years of college, the student in the combined major should take Calculus I, II, Ill, IV, V, and Ordinary
Differential Equations. The student should also enroll in the introductory astronomy sequence, Astronomy
131-132-133. 1n addition, he or she should enroll in as many electives and non-major courses satisfying
departmental graduation requirements as his or her course schedule permits. Departmental requirements
include a foreign language, English composition, and Machine/Assembly Language Programing. It is
recommended that the foreign language be German or Russian. The prospective major in physics and
astronomy will normally not take any physics courses until the second year. During the sophomore year,
he or she should enroll in Physics 221-222-223, Physics 301, and an upper-division astronomy sequence
such as Astronomy 351-352, or 363-364-365.
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Rfty-five credits in astronomy and physics courses are required for the B.A. degree with a major in
physics and astronomy, in addition to the general requirements for graduation. These fifty-five credits
must include Physics 221-222-223 plus at least two of the following course sequences: Physics
314-315-316, 322-323-324, 371-372-373, 446-447-448, or 452-453-473. In addition, Astronomy
131-132-133, 351-3S2, 363-364-365, and one additional astronomy course of the student's choice (excluding Astronomy 450, Special Problems in Astronomy) are required.

Combined Major In Physics-Computer Science
The purpose of the combined program is to provide a thorough background in both allied disciplines
and to inculcate a deeper understanding of their goals and methods. A student can offer a combined
major by completing at least 89 credits in the two disciplines, 43 of these credits in physics courses
and 46 of these in computer science courses. The following courses are required: Physics 221-2-3,
301,314-5-6,341,371-2-3,452, 454and 480; Computer Science 103, 131-2,231-2,331,335,344,346,
375,381,384,446, and 4n-s; Mathematics 151-2-3,221,241,251-2,311,321, and one course from
Chemistry 334, English 400 or Forestry 220. Moreover, the student must meet a foreign language requirement of completion of three academic quarters at the University.
Students expecting to enroll in the program must meet the admission requirements of the computer
science major. See computer science.

Suggested Course
of Study

Bachelor of Arts with a Major In Physics
For physics majors with four years of college preparatory mathematics or exemption from Math 110,
111 by examination:
Rrst Year
A
CS 101-lntroduction to Programming.............................................................. 4
CS 103-FORTRAN Programming ....................................................................
3
*Engl 110-English Composition........................................................................ 3
5
5
Math 151-152-153-Calculus I, II, Ill ................................................................. 5
Phys 221-222-223-General Physics................................................................. 5
5
5
Electives and General Education ......................................................................
~
..2
Second Year
*Engl 110-English Composition........................................................................
Math 251-252-Calculus IV, V .......................................................................•••
Math 154-Differential Equations ........................................•.•...........................
Phys 301-Vector Analysis ..................•.•..........................................................
Phys 322-323-Light ........•................................ ,........•......................................
Phys 341-Fundamentals of Modem Physics ...................................................
Phys 371-372-373-Mechanics .........................................................................
Foreign Language......................................•......................................................
Electives .................................................••...............•........................................
*Quarter of enrollment depends of beginning letter of student's last name.
Third Year
Math 311-312-313-Applied Analysis ................................................................
Phys 251-Laboratory Arts .............................................................................. .
Phys 314-315-316--Eiectricity .........................................•.................................
Phys 452-453-473-Quantum Physics .............................................................. .
Foreign language ............................................................................................. .
Electives and General Education ..................................................................... .

w

s

17

16

16

4

3
4
4
3
2

2
3
3
5

3
5

3
5
2

17

17

17

3
1
3
3
4
3

3

3

3
3
4

4
3

~
16

6

17
Fourth Year
Engl 400-Problems in Composition (or Chern 334 or For 220) ....................... .
Phys 431-Selected Topics ............................................................................. .
Phys 441-442-Advanced Laboratory ............................................................... . 2
Phys 446-447-Thermodynamics and Statistical Mechanics ............................. . 3
Phys 454-lntroduction to Nuclear Physics ...................................................... .
Phys 480-Physics Seminar ............................................................................ .
1
Electives and General Education ...................................................................... 10

16

3
3
2
3
3

9

10

16
17
16
For physics majors with less than four years of college preparatory mathematics (students who begin
Math 151 in the second quarter use this suggested course of study for physics courses):
First Year
Astr 131-132-133-Eiementary Astronomy......................................................... 3
3
3
CS 101-lntroduction to Programming ............................................................. .
4
*Engl 110-English Composition........................................................................ 3
Math 110, 111- College Algebra, Trigonometry ................................................ 6
Math 151-152-Calculus I, 11 •••.••.•.••.•...•...••..•..•••••••. ••••• ••.••••• •.••..••....................•
5
5
Foreign language.............................................................................................. 5
5
5
Electives or General Education .................................................................. ........
3

18

17

16
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Second Year
*Engl 110-English Composition ........................................................................
Math 153-Calculus 111 ••••••••.••••••••••••••••.••••........................................................
Math 154-Differential Equations ......................................................................
Math 251-252-Calculus IV, V ..........................................................................
Phys 221-222-223-General Physics .................................................................
Phys 301-Vector Analysis .............................................................................. .
Foreign language ............................................................................................. .
Electives or General Education .........................................................................
*Quarter of enrollment depends on beginning letter of student's last name.
Third Year
CS 103-FORTRAN Programming ....................................................................
Math 311-312-313-Applied Analysis ............................................................... .
Phys 314-315-316-Eiectricity ...........................................................................
Phys 341-Fundamentals of Modern Physics .................................................. .
Phys 371-372-372-Mechanics .........................................................................
Electives and General Education ..................................................................... .

3
5
5

4
4
5
3

4

4
3

17

16

16

3
3
3
3
4

3
3

3
3
4

16
Fourth Year
Eng I 400-Problems in Composition (or Chern 334 or For 220) ....................... .
Phys 431-Selected Topics ..............................................................................
Phys 446-447-Thermodynamics and Statistical Mechanics ............................. .
Phys 454-lntroduction to Nuclear Physics ...................................................... .
Phys 452-453-473-Quantum Physics .............................................................. .
Phys 480-Physics Seminar ............................................................................ .
Electives and General Education ..................................................................... .

4
5

3
8
17

3
3
16

3
3
3

3

3
1
9

3

8

6

16

17

15

3
3

Requirements for
a Minor

To earn a minor in physics the student must complete Phys 111-112-113 or 221-222-223; Phys
371-372-373; and nine credits from Phys 301, 314-315-316, 322-323-324, 341, 446-447, or 452-453-473.

Courses

Astronomy
U = for undergraduate credit only, UG = for undergraduate or graduate credit, G = for graduate credit.
Rafter the credit indicates the course may be repeated for credit to the maximum indicated after the A.
U
131 Elementary Astronomy I 3 cr. Prereq., high school algebra and trigonometry. Solar
system astronomy.
U
132 Elementary Astronomy II 3 cr. Prereq., high school algebra and trigonometry. A survey
of normal and variable stars, star clusters, nebulae and galaxies.
U
133 Elementary Astronomy Ill 3 cr. Prereq., Astr 132. Discussion of current research on
quasars, pulsars, neutron stars, black holes, and other topics.
U
134 Elementary Astronomy Laboratory I 1 cr. Prereq. or coreq., Astr 131. Laboratory exercises in solar system astronomy.
U
135 Elementary Astronomy Laboratory II 1 cr. Prereq. orcoreq., Astr 132. Laboratory exercises in stellar and galactic astronomy.
150 The Search for Life in the Universe 2 cr. Prereq., Astr 131. Offered alternate years.
U
A survey of exobiology with emphasis on the astronomical evidence regarding prospective
life sites in the solar system and elsewhere.
U
195 Special Topics Variable cr. (R-6) Experimental offerings of visiting professors, experimental offerings of new courses or one-time offerings of current topics.
U
198 Cooperative Education Internship Variable cr. (R-12) Prereq., consent of department.
Extended classrom experience which provides practical application of classroom learning
during placements off campus. Prior approval must be obtained from the faculty supervisor and the Cooperative Education Office.
U
232 The Structure of the Milky Way Galaxy 3 cr. Prereq., Astr 132. Offered alternate years.
A close look at the distribution of stars, nebulae, interstellar matter, and clusters making
up the galaxy as pres'3ntly known.
U
233 Galaxies, Quasars, and the Expanding Universe 3 cr. Prereq., Astr 133. Offered alternate years. An intensive examination of the observed properties of elliptical spiral, irregular,
and peculiar galaxies, clusters of galaxies, and quasars.
U
262 Observational Solar Astronomy 2 cr. Prereq., Astr 132. Offered alternate years. A
survey of phenomena observable in the solar atmosphere with observational emphasis using the University's heliostat.
U
331 Comparative Planetology 3 cr. Prereq., Astr 131, Geol 101, 102. Same as Geol 331.
Offered alternate years. Detailed discussion of physical characteristics of terrestrial planets,
asteroids, and satellites of giant planets with emphasis on comparison to Earth.
UG 351 Solar System Astronomy and Astrophysics 3 cr. Prereq., Astr 131, coreq., Phys 222
and 223. Physical characteristics of planets, satellites, asteroids, comets, and meteoroids.
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UG

352

UG

362

UG

363

UG
UG

u

364
365
395

u

398

G

598

Solar System Astronomy and Astrophysics 3 cr. Prereq., Astr 351. Continuation of
Astr 351.
Observational Astronomy 3 cr. Prereq., Astr 132, coreq., Phys 222 and 223. Telescopes
and instrumentation for the determination of the positions, brightnesses, colors and other
properties of stars; particular attention to photoelectric photometry. Includes observational
and computational problems.
Stellar Astronomy and Astrophysics 3 cr. Prereq., Astr 132, Math 154 and 252, and
Phys 222 and 223. Detailed application of physical laws to determine the nature of the stars;
analysis of stellar spectra; structure of stars and their evolution; galactic structure and
cosmology.
Stellar Astronomy and Astrophysics 3 cr. Prereq.; Astr 363. Continuation of Astr 363.
Stellar Astronomy and Astrophysics 3 cr. Prereq., Astr 364. Continuation of Astr 364.
Special Topics Variable cr. (R-12) Experimental offerings of visiting professors, experimental offerings of new courses, or one-time offerings of current topics.
Cooperative Education Internship Variable cr. (R-12) Prereq., consent of department.
Extended classroom experience which provides practical application of classroom learning during placements off campus. Prior approval must be obtained from the faculty supervisor and the Cooperative Education Office.
Cooperative Education Internship Variable cr. (R-12) Prereq., consent of department.
Extended classroom experience which provides practical application of classroom learning during placements off campus. Prior approval must be obtained from the faculty supervisor and the Cooperative Education Office.

Physics

u

102

u

105

u

111

u

112

u

113

u

195

u

198

u

221

u

222

u

223

u

251

UG 301
UG 314
UG 315
UG 316
UG 322
UG 323
UG 324
UG 328
UG 341
UG
UG
UG

u

371
372
373
395

Physics of Energy 3 cr. Study of various energy sources and the problem of energy
frugality in order to understand public policy and environmental issues. Basic understanding of governing physics principles is emphasized.
Physics of Music and Hi-Fidelity 3 cr. Study of waves, sound, electricity as applied
to music and hi-fidelity. Not appropriate towards general physics requirement in any major.
Generai Physics 5 cr. Prereq., high school algebra and trigonometry. Mechanics and
wave motion. For non-physical science majors. Satisfies medical school requirements. Credit
not allowed for both Phys 111-112-113 and 221-222-223.
General Physics 5 cr. Prereq., Phys 111, Heat, sound, and light. Credit not allowed
for both Phys 111-112-113 and 221-222-223.
General Physics 5 cr. Prereq., Phys 111. Electricity, magnetism, and atomic physics.
Credit not allowed for both Phys 111-112-113 and 221-222-223.
Special Topics Variable cr. (R-6) Experimental offerings of visiting professors, experimental offerings of new courses, or one-time offerings of current topics.
Cooperative Education Internship Variable cr. (R-12) Prereq., consent of department.
Extended classroom experience which provides practical application of classroom learning during placements off campus. Prior approval must be obtained from the faculty supervisor and the Cooperative Education Office.
General Physics 5 cr. Coreq., calculus. This course satisfies medical and technical
school requirements in general physics. Mechanics and wave motion. Credit not allowed
for both Phys 221-222-223 and 111-112-113.
General Physics 5 cr. Prereq., Phys 221. Heat, electricity and magnetism. Credit not
allowed for both Phys 221-222-223 and 111-112-113.
General Physics 5 cr. Prereq., Phys 221. Sound, light and atomic physics. Credit not
allowed for both Phys 221-222-223 and 111-112-113.
Laboratory Arts 1 cr. (R-2) Prereq., Phys 223 and upper division standing in physics.
Elements of glass blowing, machine shop practice and electronic construction techniques.
Vector Analysis 3 cr. Prereq., Phys 222 and Math 252.
Electricity 3 cr. Prereq., Phys 301.
Electricity 3 cr. Prereq., Phys 314.
Electricity 4 cr. Prereq., Phys 315.
Light 2 cr. Prereq., Phys 223 and Math 252.
Light 2 cr. Prereq., Phys 322.
Light 2 cr. Prereq. , Phys 323.
Methods of Teaching Physics 3 cr. Prereq ., Phys 223. Texts, demonstrations and
laboratory experiments used in contemporary approaches to teaching of high school physics.
Credit not allowed toward major in physics.
Fundamentals of Modern Physics 3 cr. Prereq., one year of general physics. Includes
historical background for development of modern physics and an introduction to quantum
mechanics, atomic and nuclear physics. Credit not allowed for graduate degree in physics.
Mechanics 3 cr. Prereq., Phys 301 and Math 154 and 252.
Mechanics 3 cr. Prereq;, Phys 371.
Mechanics 3 cr. Prereq., Phys 372.
Special Topics Variable cr. (R-12) Experimental offerings of visiting professors, experimental offerings of new courses, or one-time offerings of current topics.
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Faculty

U

398

UG
UG

431
441

UG
UG

442
446

UG
UG

447
452

UG

453

UG
UG

454
473

UG
G
G
G
G
G
G
G
G
G
G

480
514
515
516
554
555
556
573
574
575
595

G

598

G
G

601
699

Cooperative Education Internship Variable cr. (R·12) Prereq., consent of department.
Extended classroom experience which provides practical application of classroom learning during placements off campus. Prior approval must be obtained from the faculty supervisor and the Cooperative Education Office.
Selected Topics 1-5 cr. (R-10) Prereq., 15 hours credit in physics and consent of instr.
Advanced Laboratory 2 cr. Prereq., Phys 223 and 314. Experiments in fields of current progress in physics, requiring individual student study and initiative.
Advanced Laboratory 2 cr. Prereq., Phys 441 . Continuation of 441.
Thermodynamics and Statistical Mechanics 3 cr. Prereq., Phys 223 and Math 154
and 252.
Thermodynamics and Statistical Mechanics 3 cr. Prereq., Phys 446.
Quantum Physics of the Atom 3 cr. Prereq., Phys 341 and Math 252. Introduction to
quantum mechanics. Topics include Schroedinger equation, piecewise constant potential,
harmonic oscillator, hydrogen atom, angular momentum theory, electron spin.
Quantum Physics of Multi-Electron Systems 3 cr. Prereq., Phys 452. Continuation
of 452. Topics which are covered include multi-electron atoms, quantum statistics, molecular
bonds and molecular spectra, physics of solids.
Introduction to Nuclear Physics 3 cr. Prereq., Phys 452.
Quantum Mechanics 3 cr. Prereq., Phys 453. Advanced topics in quantum mechanics
including linear vector spaces and Dirac notation, quantum dynamics, time-dependent perturbation theory, and scattering theory.
Physics Seminar 1 cr. A library and discussion course required of physics majors.
Electrodynamics 3 cr. Prereq., Phys 316 and 373.
Electrodynamics 3 cr. Prereq., Phys 514.
Electrodynamics 3 cr. Prereq., Phys 515.
Nuclear Physics 3 cr. Prereq., Phys 454 and 473.
Nuclear Physics 3 cr. Prereq., Phys 554.
Nuclear Physics 3 cr. Prereq., Phys 555.
Quantum Mechanics 3 cr. Prereq., Phys 473.
Quantum Mechanics 3 cr. Prereq., Phys 573.
Quantum Mechanics 3 cr. Prereq., Phys 574.
Special Topics Variable cr. (R-12) Experimental offerings of visiting professors, experimental offerings of new courses, or one-time offerings of current topics.
Cooperative Education Internship Variable cr. (R-12) Prereq., consent of department.
Extended classroom experience which provides practical application of classroom learning during placements off campus. Prior approval must be obtained from the faculty supervisor and the Cooperative Education Office.
Research 2-10 cr. (R-15) Prereq., consent of instr.
Thesis Variable cr. (R-15)

Professors
Richard J. Hayden, Ph.D., University of Chicago, 1948
Mark J. Jakobson, PhD., University of California, Berkeley, 1951
C. Rulon Jeppesen, Ph.D., University of California (Emeritus)
Randolph H. Jeppesen, Ph.D., New Mexico State University, 1980
Leonard E. Porter, Ph.D., University of Wisconsin, 1965 (Chairman)

Department of Political Science
James J. Lopach, Chairman
Political science is the study of political values, political behavior, and political systems. Governmental
decisions are of interest to political scientists, as are the nature and operation of the political and legal
processes people use to build institutions and govern affairs.
The department offers a varied undergraduate curriculum covering domestic, foreign, and international
politics. By meeting requirements outlined below, a student may earn a bachelor degree in political
science, in political science-economics, or in political science-history; a minor in political science; or
a bachelor degree in political science with an emphasis in public administration. A Master of Arts degree
in political science and a Master of Public Administration degree are also offered.
The scope of the faculty's interest and research is wide. They bring special insights gained through
study and residence in Canada, England, Western Europe, the Soviet Union, Africa, India, the Far East
and Latin America, as well as in Montana and Washington, D.C. All members of the department teach
introductory and advanced courses.
Courses offered in the department are designed to: (1) assist students to secure a broad liberal education and to equip them with the foundations for American citizenship; (2) provide undergraduate preparation to allow continued study at the graduate level with the ultimate goal of college teaching and research;
(3) offer a broad program of training for those students who plan careers in teaching at both the elementary
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and secondary levels; (5) provide a sound background for those students who intend to enroll in law
and other professional schools.
The major fields of political science are (1) American government and politics with national, state and
local government, politics, and public law as sub-fields; (2) public administration; (3) political theory;
(4) comparative government; (5) international relations, organization and law.
Majors are eligible for membership in Pi Sigma Alpha, the national political science honorary and are
active in student political activities. The Department of Political Science secures a number of legislative
and administrative internships in state and local government each year. Internships and other learning
opportunities in Washington, D.C., are also available. Faculty regularly conduct study abroad trips to
Western Europe, Russia, and Asia.

Special Degree
Requirements

Refer to graduation requirements listed previously in the catalog. See index.
Political Science Major: Students majoring in political science must take a minimum of 50 credits of
political science, including 100, 200, 230, 250, 300; one course in comparative government; and one
additional course in three of the five fields listed above. Thirty of the 50 hours must be in upper-division
courses. English 110 is required.
Political Science Major with an Emphasis In Public Administration: A student may earn a major
in political science with an emphasis in public administration by completing a minimum of 58 credits
in political science, including: 100, 200, 230, 250, 300, one course in comparative government, one
additional course in three of the five major fields of political science listed previously (excluding public
administration), 361, 362, 460, and two of the following courses: 360, 364, 365, 367, 368, 461, 463.
Combined Major In Political Science-History: The structure of the program requires each student
to utilize the method and conclusions of both disciplines while pursuing a particular concentration of
study. A student may offer a combined major by completing 70 to 90 credits in the two disciplines, with
a minimum of 35 credits in each department. A maximum of 15 credits of lower division work in each
department may be applied toward the degree. Majors must take PSc 100, 230 and any combination
totalling 12 credits of Hist 104, 105, 106, 151, 152, 153. The following upper division courses also are
required: PSc 300 and Hist 300. The required courses from outside the Political Science and History
Departments are Engl 110 and 15 credits of a foreign language. Each student must declare a specialty
area in which a minimum of 20 political science upper division credits and 20 history upper division
credits must be taken. These areas are: American Government and History, Comparative Governments
and Societies, International Relations and Diplomacy. Each student's program will be developed with
the assistance of appointed advisors from the two departments.
Combined Major in Political Science-Economics: The purpose of the combined program is to provide a background in and tools for public policy analysis. A student may offer a combined major by
completing from 70 to 90 credits in the two disciplines, with a minimum of 35 credits in each department. A maximum of 15 credits of lower division work in each department may be applied toward the
degree. The following courses are required: PSc 100, 200, 230, 300; Econ 211, 212, 213 (or Econ 111,
211, 212); Econ 311, 313; Engl 110; and Math 117, 118. Each student must declare a specialty area
in which a minimum of 30 upper division credits in political science and economics must be taken. These
areas are: Domestic Economics and Public Policy, and International Economics and Foreign Relations
Policy. Each student will have an advisor from each of the departments. With the assistance of the
advising committee, each student must prepare a minimum of 20 credits in a cognate area with a preprofessional orientation. Acceptable cognate areas include computer science, statistics, accounting,
finance, foreign language, technical writing.

Suggested Course
of Study

Each student's course of study will be determined in consultation with an advisor. The course of study
will reflect University curriculum requirements, the student's own interests, and the advisor's suggestions.

Requirements for
a Minor

To earn a minor in political science the student must complete a minimum of 30 credits of political science,
including 100, 200, 230, and 250; one course in comparative government; and one additional course
in two of the five major fields of political science listed previously. Twelve of the 30 credits must be
in upper division courses.

Courses

U = for undergraduate credit only, UG = for undergraduate or graduate credit, G = for graduate credit.
R after the credit indicates the course may be repeated for credit to the maximum indicated after the R.
U
100 American Government: Institutions and Process 5 cr. Not open to senior level political
science majors except with consent of chair. Constitutional principles, structures, and the
political process of the national government.
U
195 Special Topics Variable cr. (R-6) Experimental offerings of visiting professors, experimental offerings of new courses, or one-time offerings of current topics.
U
200 American Government: Issues and Policy Making 4 cr. Prereq., PSc 100. Introduction to theory and practice of public policy-making process with emphasis on national government. Selected topics from domestic and foreign policy.
U
230 International Relations 5 cr. Introduction to the nation-state system; development and
organization of nation-states, blocs, international organizations; factors affecting stability
and change in the system.
240 Introduction to Third World Studies 4 cr. Introduction to Third World societies, cultures,
U
political systems and practices.

144-Polltlcal Science

u

250

UG

300

UG

320

UG

321

UG

322

UG

323

UG

324

UG

325

UG

326

UG

327

UG

328

UG

329

UG

332

UG

335

UG

341

UG

342

UG

351

UG

352

UG

353

UG

354

UG

359

UG

360

u

361

UG

362

UG

364

Political Theory 4 cr. Analysis of the various attempts (from Plato to Marx) to explain,
instruct, and justify the distribution of political power in society. Emphasis is placed upon
those theories whose primary concern is to define the nature of the "good" society.
Political Analysis, Research and Writing 4 cr. Prereq., PSc 100 and junior standing.
Offered autumn quarter. Introduction to research methodology and concepts in political
science with emphasis on contemporary approaches, analytical skills, and writing.
Politics of the Middle East 4 cr. Prereq., junior standing or consent of instr. Institutions, political development, and the role of religion in selected Middle Eastern countries
with emphasis on Afghanistan, Iran, Pakistan, and Saudi Arabia.
Politics of Western Europe 5 cr. Prereq., PSc 100. Comparative analysis of parliamentary forms of government and politics with emphasis on Great Britain, France and West
Germany.
Politics of the Soviet Union 4 cr Prereq., PSc 100. Comparative analysis of authoritarian
regimes with emphasis on the Soviet Union.
Politics of Revolution 4 cr. Prereq., junior standing or consent of instr. Offered alternate years. Study of the political processes of revolution, its causes and consequences.
Analysis of violence as a political technique and of counter measures designed to prevent
or control it.
#
Canadian Government and Politics 4 cr. Prereq., PSc 100. Offered alternate years.
A survey of Canadian political institutions including some comparison with Great Britain
and the United States.
Politics of Latin America 4 cr. Prereq., PSc 100. Structure of politics, government and
authority in the developing area of Latin America.
Politics of Africa 4 cr. Prereq., any 200-level course. Development of the political
systems of sub-Saharan Africa. Analysis of the interaction between African and Western
social, political, and economic forces. Consideration of African political thought.
The Political System of India 4 cr. Prereq., junior standing or consent of instr. Institutions and political development in India.
The Political System of China 4 cr. Prereq., junior standing or consent of instr. Institutions and political development in China.
The Political System of Japan 4 cr. Prereq., junior standing or consent of instr. Institutions and political development in Japan.
International Organizations 4 cr. Prereq., PSc 230. Offered alternate years. The
machinery of international cooperation with particular reference to the United Nations.
American Foreign Polley 4 cr. Prereq., PSc 200 and 230 or consent of instr. Offered
alternate years. American diplomatic, economic and defense policies since World War II
and their significance in international politics.
Political Parties, Campaigns and Elections 4 cr. Prereq., PSc 100. Offered alternate
years. Political party organization, nominations, campaigns, and elections. Voter attitudes
and behavior. Significance of election results for political system.
Political Interest Groups 4 cr. Prereq., any 200-level course. Offered alternate years.
Interest groups in the political system; interaction of groups with public opinion, political
parties, legislative bodies, executives, administrators and the courts.
Theories of the Pre-Democratic State 4 cr. Prereq., PSc 250 or consent of instr. Offered alternate years. Analyzes the political theories that affirm the sovereignty of reason
(Plato, Aristotle, and Cicero), faith (St. Thomas), and power (Machiavelli).
Contending Theories of the Democratic State 4 cr. Prereq., PSc 250 or consent of
instr. Offered alternate years. Analysis of the various political theories that affirm the concept of popular sovereignty. Hobbes, Locke, Rousseau and Hegel.
American Political Theory 4 cr. Prereq., PSc 250 or consent of instr. Offered alternate years. The study of the chief architects of American political thought: the Federalists,
Jefferson, Calhoun, Lippmann and others.
Contemporary Issues in Political Theory 4 cr. (R-8) Prereq., PSc 250 or consent of
instr. Offered alternate years. Topics variable. Research and assessment of current political
and social issues through the study of a representative text and related literature.
Introduction to Marxism 4 cr. Prereq., PSc 250 or consent of instr. Same as Phil359.
Offered alternate years. Analysis of contemporary Marxist studies/movements and their
relationship to the original theory and methodology of Karl Marx.
Ethics In Public Administration 4 cr. Prereq., PSc 250, lower division course in Perspective 5 or consent of instr. Offered alternate years. Analysis of the role and scope of ethical
issues in public policy and the social/political responsibilities of the public administrator.
Public Administration 4 cr. Prereq., PSc 100. Legal and institutional setting of the administrative system; dynamics of organization and processes of public management.
Case Studies In Public Administration 4 cr. Prereq., PSc 361 or 501. Problems and
techniques of administration illustrated by case materials and field investigation.
State, City and County Administration 4 cr. Prereq., PSc 361 or consent of instr. Offered alternate years. Introduction to public administration practices and techniques at the
sub-national level. Analysis of Montana state and local government with emphasis on executive reorganization and administration under alternative forms of local government and
in self-governing units.
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Government and the Economy 4 cr. Prereq., PSc 200. Offered alternate years. The
politics of governmental involvement in the economy, and its role as regulator, promoter,
and participant in economic activity.
The American Presidency 4 cr. Prereq., PSc 200. Offered alternate years. The constitutional foundation and evolution of the executive branch, the structure of the office, and
executive functions and powers. Case studies of the problems of decision making in the
White House.
The Environment and Politics 4 cr. An examination of the political process as it relates
to environmental questions. Particular attention will be devoted to the politics of air, water,
and land pollution, as well as to the general issues of the quality of life.
Politics of Energy 4 cr. Political and administrative processes pertaining to the development and implementation of energy policy. Field work can be arranged.
Courts, Lawyers, and Judicial Politics 4 cr. Prereq., PSc 200. Offered alternate years.
Introduction to the judicial process, including discretion, litigation, and implementation of
decisions.
Local Government and Politics 4 cr. Prereq., PSc 100. Offered alternate years. Structure, processes, issues, and policies of local governments in the United States, especially
in urban and metropolitan settings.
Comparative Local Government and Politics 4 cr. Prereq., any 200-level course in
PSc. Offered alternate years. Structure and processes of local government in selected European and Third World countries.
United States Congress 4 cr. Prereq., PSc 100. Structure, processes, and politics of
United States Congress. Interactions of members of Congress with constituents, administrators, lobbyists, news media, staff.
State Legislative Politics 4 cr. Offered alternate years. Structure, processes, issues,
and politics in state legislatures with emphasis on Montana; visits to the Montana Legislature.
Special Studies In Political Science 1-4 cr. (R-12) Prereq., consent of instr. Selected
aspects of politics, government or international relations. Offered by different instructors
under various titles.
Cooperative Education Internship Variable cr. (R-10 for majors; R-5 for minors) Prereq.,
20 credits in Political Science. Practical application of classroom learning through a governmental internship. The department will determine the number of credits to be earned for
the internship based upon the activities outlined in a learning agreement. Prior approval
must be obtained from the faculty supervisor and the Cooperative Education Office. A maximum of 10 credits can be applied to the departmental major and 5 to the minor.
Marxism After Marx 4 cr. Prereq., PSc 250 and 359 or consent of instr. Same as Phil
429. Offered alternate years. Analysis of twentieth century Marxism through the study of
such representative theorists as Lukacs, Sartre, Gramsci, and Marcuse.
International Law 5 cr. Prereq., PSc 332. The law of nations in relation to peace, war
and collective security.
Public Personnel Administration 4 cr. Prereq., PSc 361 or consent of instr. Description and study of recruitment, management and evaluation of public employees.
Administrative Law 4 cr. Prereq., PSc 200. Offered alternate years. The public law
of governmental administration on the national and state level with special emphasis on
Montana including the constitutional basis, practice and procedure, and judicial review of
the actions of the executive branch and regulatory agencies.
Development Administration 4 cr. Prereq., any 200-level course in PSc. Offered alternate years. Study of the functions and processes of public administration in the Third World.
Special reference to the role of public bureaucracies in promoting and directing political,
social, and economic development.
Constitutional Law 1: Federalism and Separation of Powers 4 cr. Prereq., PSc 370
or consent of instr. Case studies of judicial policy making by interpretation of the United
States Constitution.
Constitutional Law II: Civil Rights and Liberties 4 cr. Prereq., PSc 471 or consent
of instr. Case studies of judicial policy making by interpretation of the United States Constitution.
Independent Study In Political Science 1-4 cr. (R-8) Prereq., 12 hours credit in political
science courses numbered 300 and consent of instr. Research in fieids appropriate to the
needs and objectives of the individual student.
Seminar In Political Science 1-4 cr. (R-12) Prereq., consent of instr. Experimental offerings of new courses, or one-time offerings of current topics.
Public Administration and Public Polley 4 cr. Advanced analysis of processes of public
management; examination of public administrators' involvement in policy making.
Seminar in Methods of Inquiry and Research Design 4 cr. Emphasis on criteria for
selection and use of methods in research situations.
Independent Study In Political Science Variable cr. (R-9) Research in fields appropriate
to the needs and objectives of the individual student.
Seminar Variable cr. (R-35) Topic varies.
Seminar In Public Management and Budgeting 4 cr. Prereq., PSc 501. Seminar
focuses on budgeting as a primary tool of management in the public sector and on the
politics of the budgetary process.
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Seminar In Organization and Management Theory 4 cr. Prereq., PSc 501 . Survey
of major schools of organization theory and management thought in this century, focusing
on structures, roles, cooperation and conflict in human organizations.
Special Topics Variable cr. (A-12) Experimental offerings of visiting professors, experimental offerings of new courses, or one-time offerings of current topics.
Selected Topics In Public Personnel Administration 4 cr. Prereq., PSc 501 . Selected
topics of current interest in the area of public personnel administration; e.g., collective
bargaining, career development, job-design.
Seminar In Polley Analysis 4 cr. Prereq., PSc 501. Seminar surveys various techniques utilized for policy analysis and program evaluation in the public sector.
Public Administration Practlcum 1-10 cr. Supervised field work in state, municipal,
and county governmental agencies. Offered pass/not pass only.
Thesis/Professional Paper Variable cr. (R-15)

Professors
Forest L. Grieves, Ph.D., University of Arizona, 1967
Donald Habbe, Ph.D., University of Wisconsin, 1957 (Academic Vice President)
Louis D. Hayes, Ph.D., University of Arizona, 1966 (on leave)
Peter Koehn, Ph.D., University of Colorado, 1973
James J. Lopach, Ph.D., University of Notre Dame, 1973 (Chairman)
Leo B. Lott, Ph.D., University of Wisconsin, 1954 (Emeritus)
Thomas Payne, Ph.D., University of Chicago, 1951 (Emeritus)
Ronald F. Perrin, Ph.D., University of California, San Diego, 1971

Assistant Professors
A. McGreggor Cawley, Ph.D., Colorado State University, 1981
William J. Chaloupka, Ph.D., University of Hawaii, 1980
Jonathan A. Tompkins, Ph.D., University of Washington, 1981

Faculty Affiliates
Kathleen Jackson, Ph.D., University of Oregon, 1971
Howard Schwartz, Ph.D., Stanford University, 1982

Pre-Agriculture/Horticulture
Students planning to transfer to another institution in order to pursue studies in agriculture or horticuhure
may use the suggested curriculum below in planning course work for the freshman and sophomore
years. Advisors familiar with requirements at various agriculture schools are available for advising in
the Botany Department.
First Year
A
w
Bioi 101-Unifying Concepts in Biology ............................................................
4
Bioi 121-lntroductory Ecology ·........................................................................ .
3
Bot 120-General Botany ................................................................................ .
5
Chern 131-132-133; 134-135-General Chemistry and Laboratory..................... 3
5
5
*Engl 110-English Composition........................................................................ 3
Math 117, 118, 151-linear Math, Probabihy, Calculus.................................... 3
3
5
COMM 111-lntroduction to Public Speaking .................................................. .
3
Electives or General Education ...... .. ........ ........... .... .. ... . .... .. .. ........ ... .. .. .. ...... .... . 7
2

s

16
*Quarter or enrollment depends on beginning letter of student's last name.
Second Year
Bioi 221 ,224-Cell and Molecular
Biology and laboratory................................................................................. .
Bioi 222-Genetics and Evolution .................................................................... .
Acct 201-Accounting Principles I or Acct 205Financial Accounting .................................................................................... .
For 210-lntroductory Soils ...............................................................................
Physics 111-112-113-General Physics ............................................................ .
Econ 211-212-213-lntroduction to
Economic Theory I, II, Ill ...............................................................................
Zooi110-The Animal Kingdom ....................................................................... .
Electives or General Education .........................................................................

18

5
5
3

4
5

5

5

3

3
1

3
4
5

17

17

17
Electives within the Area of Specialization:
Biology 223-0evelopmental Biology
Botany 165-Western Montana Flora
Botany 325-Piant Physiology
Botany 355-Piant Ecology
Botany 375-lntroduction to Plant Diseases
Forestry 290-291-Dendrology

17
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Pre-Engineering
Mark J. Jakobson (Professor of Physics), Advisor
The pre-engineering curriculum is for students planning to transfer to technical engineering schools.
Since engineering curricula differ for the different div!sions of engineering, the general curriculum listed
below serves only as a guide. A student planning to transfer into a particular type of engineering or
into a particular school should work out a special program with his or her advisor.
A
W
S
First Year
CS 101-lntroduction to Programming ............................................................. . 4
CS 103-FORTRAN Programming ....................................................................
3
*Eng I 11 0-English Composition ....................................................................... . 3
COMM 111-lntroduction to Public Speaking ...................................................
3
5
tMath 151-152-153-Calculus............................................................................ . 5
5
Phys 211-222-223-General Physics ................................................................. 5
5
5
Electives ........................................................................................................... 0
4
3
16
17
17
*Quarter of enrollment depends on beginning letter ot student's last name.
tThe mathematics sequence should begin with Math 110, 111 for students deficient in mathematics.
Second Year
Chern 131-132-133-134-135- 126-College Chemistry and
Laboratory ..... ... .. ... ......... ............. . ... .... ........... . .......... ... .................. ............... 5
5
5
Econ 211-212-lntroduction to Economic Theory I, 11........................................
3
3
4
Math 251-252-Calculus ................................................................................... 4
4
Math 154-Differential Equations......................................................................
Phys 341-Modem Physics ...................... ............................ ............ .... .... ........ 3
Phys 301-Vector Analysis...............................................................................
3
Electives .. .... .... ........ .. ....... .. ........... ... .. .. .... ........... ........... ...................... ............ _§
4
2
17

16

17

Pre-Law
Pre-law students are required to choose a degree major in which they will specialize. It is important
to note that there is no one major which best prepares students for law school and no particular course
of study is a prerequisite for admission to law school. The Pre-Law Advising Committee suggests that
the best preparation for law school is a broad education which ensures exposure to the varieties of
thought about the social, political, economic, philosophical, and cultural forces which have shaped law
and the societies it governs. Pre-law students must develop substantial skills in writing and be able
to think critically and logically.
The Pre-Law Advising Committee urges students to see one of its members as soon as they consider
going to Jaw school. Advice on the specific character of each student's pre-law program, help in preparation for the LSAT examination, and support in admission to law school are the aims of each member
of the committee.
Pre-Law Advising Committee
Michael R. Brown (Professor, Accounting)
Harry W. Fritz (Professor, History)
W. Arthur Graham (Associate Professor, Management)
Forest L. Grieves (Professor, Political Science)
Thomas P. Huff (Professor, Philosophy) (Coordinator)
J. Ray Lanfear (Professor, Philosophy)
James J. Lopach (Professor, Political Science)
Jack K. Morton (Professor, Management)
John G. Photiades (Professor, Economics)

Pre-Medical Sciences (See School of Pharmacy and Allied Health Sciences)
Pre-Nursing (See School of Pharmacy and Allied

Health Sciences)

Department of Psychology
David A. Strobel, Chairman
Psychology is the science of the behavior of man and other animals. The psychologist, using scientific
methods, seeks to understand the causes and purposes of behavior. Psychologists pursue their research

148-Psychology
and its application in academia, business, government, health, military and social service. The department offers the Bachelor of Arts, Master of Arts and Doctor of Philosophy degrees.

Special Degree
Requirements

Refer to graduation requirements listed previously in the catalog. See index.
To earn a Bachelor of Arts degree in psychology, the student must earn at least 45 credits in psychology
and in doing so complete one of three emphases.
All Majora
1) Psyc 100
2) Psyc 111
3) Psyc 210

4) Psyc 220
5) Psyc 235
6) Math (a) 117 and 118, or (b) 151 and 152
The three emphases have these additional requirements:
Pre-Proteulonal Emphasis
1) Psyc (a) 240, or (b) 360

2) Psyc 361
3) Psyc (a) 216, or (b) 320
4) Psyc (a) 309, or (b) 310
5) Psyc 311
6) Psyc 390 (3 cr.)
7) Psyc 411
8) Phil 331
The pre-professional emphasis provides the student with an adequate foundation for graduate studies.
However, psychology is a science of unusual breadth. A psychologist should understand scientific processes in general, and basics of closely related scientific disciplines. The following courses are recommended to students preparing for graduate training in psychology. Not all of the courses listed are equally
important for all subfields within psychology, so it is advisable for students to consult with advisors in
selecting those most crucial. An indication of possible applicability is included with each suggested course.
Computer Science-Mastery of one language: e.g., FORTRAN or Pascal for quantitative fields;
LISP or PROLOG for artifical intelligence. (All)
Mathematics 151, 152-Calculus I and II. (All)
Chemistry 131, 132, 133-Survey of chemistry through biochemistry.
(All except mathematical psychology)
Zoology 111, 112-Human physiology through the nervous system and
endocrinology. (All except mathematical psychology)
Biology 101, 121, 122-Cell and molecular biology and genetics. (Physiological,
behavioral biology, developmental)
Physics 221, 222, 223-Physics through sound and light. (All laboratory fields)
General Emphasis
1) Psyc 211
2) Psyc (a) 216, or (b) 309, 310, or (c) 320
3) Psyc (a) 240, or (b) 360
4) Psyc (a) 270, or (b) 331, or (c) 361
5) Pysc 390 (2 cr.)
6) Psyc 411
The general psychology emphasis is intended for students who have a major interest in psychology,
but do not intend to pursue graduate training in psychology. Management 342 or 345 are recommended courses for the general emphasis.
Technician
1) Psyc 311
2) Psyc 336
3) Psyc 390 (3 cr.)
4) Psyc 436
5) Psyc 460 (5 cr. in junior year)
6) Psyc 460 (15 cr. in senior year)
The technician emphasis is intended for those students who wish to work at the bachelor degree level
as behavioral technicians in group homes or state institutions for the developmentally disabled or emotionally distrubed.
Students are not restricted to courses listed under any emphasis, although one emphasis must be completed by majors.
Qualified students are encouraged to complete a baccalaureate thesis-a project and report resembling an M.A. thesis. Students work with and are guided by three faculty members and must declare
their intention to complete the baccalaureate thesis by the beginning of their senior year. Thesis credit
is taken in addition to all other requirements for a degree in psychology.
Majors are required to remain in periodic contact with departmental advisors to facilitate advanced and
individual program planning, to deal with impending difficulties, and as a communication channel between student and department.

