
226/ POLYMER SCIENCE

as part of the regular course offerings. Special Studies courses may be repeated
for credit when the topics vary, but not more than 6 hours within anyone discipline
will apply to a bachelor's degree.

COURSE DESCRIPTIONS
POLYMER SCIENCE

(PS)

3603 Polymer Science I
(3-0) 3 hours crediL Prerequisite: CHE 3203.
Basic principles of polymer science; kinetics and mechanisms of polymerization
and copolymerizations; methods of polymerization; molecular weight determina­
tions and characterization of polymers; solution properties, polymer reactions,
cross-linking, graft and block copolymerizations; polymer degradation and stabili­
zation,

3612 Polymer Science I Laboratory
(0-6) 2 hours credit. Prerequisite: PS 3603 or concurrent registration. Laboratory
projects illustrating and extending the concepts discussed in PS 3603.

3623 Polymer Science II
(3-0) 3 hours credit. Prerequisite: PS 3603.
Structural and physical aspects of polymers; molecular basis for polymer proper­
ties and behavior; the rubbery, glassy and crystalline states; viscoelectricity and
rubber elasticity; glass transition; structure, morphology, mechanical, optical and
electrical properties.

3632 Polymer Science II Laboratory
(0-6) 2 hours credit. Prerequisite; PS 3623 or concurrent registration.
Laboratory projects illustrating and extending the concepts discussed in PS 3623.

3643 Natural and Synthetic Organic Polymers
(3-0) 3 hours credit. Prerequisites: PS 3623 and CHE 3003.
Preparation, structure and properties of addition and condensation polymers; poly­
merization by ring opening; block and graft polymers. Structure and properties of
cellulose, proteins, rubber and their derivatives.

3651 Natural and Synthetic Organic Polymers Laboratory
(0-3) 1 hour credit. Prerequisite: PS 3643 or concurrent registration.
Laboratory projects illustrating and extending the concepts discussed in PS 3643.

4623 Coatings Technology
(3-0) 3 hours credit. Prerequisite: PS 3623,
Convertible and nonconvertible coatings; solvents, plasticizers, lacquers,
varnishes, formulation, pigmentation; film properties, chemical resistance, adhe­
sion, hardness, flexibility, abrasion resistance, strength, color, opacity gloss; elec­
trocoating; radiation and photo-curing. Pigmented coatings (dispersion, character­
istics, vehicle characteristics, formulation, manufacture, application); extender pig­
ments; decorative paints and industrial finishes; corrosion and chemical resistant
paint systems.

4653 Polymer Technology
(3-0) 3 hours credit. Prerequisites: PS 3643 and PS 3651. Finishing of polymers;
thermosets; molding powders, laminates; polymer foams; coatings, drying oils, al­
kyds, epoxy resins, urethanes, natural and synthetic rubber processing; vulcaniza­
tion and oxidation of polyolefins and polydiones; polymer latices. Film and fiber
formation; melt, wet and dry spinning, orientation; adhesion; adhesive systems,
polymer-plasticizer interaction, polymer-fiber interactions, reinforced systems,
packaging materials.

4661 Polymer Technology Laboratory
(0-3) 1 hour credit. Prerequisite: PS 4653 or concurrent registration. Laboratory
projects illustrating and extending the concepts discussed in PS 4653.
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4703 Organic Chemistry of Coatings
(3-0) 3 hours credit. Prerequisites: PS 3623 and CHE 3003.
Chemistry of autoxidation, glyceride oils; varnishes; and resins, including o,kyd,
epoxy, amino and phenol formaldehyde, rubber and silicone resins; acrylic and
vinyl coatings; polyurethanes and copolymers. Radiation curing, electrodeposition,
photo-curable coatings.

4723 Corrosion
(3-0) 3 hours credit. Prerequisite: PS 3623.)
Electrochemical aspects, reaction mechanisms, thermodynamics and kinetics of
corrosion processes; prevention of corrosion, cathodic and anodic protection; in­
hibitors, passivators; coatings.

4743 Industrial and Commercial Applications of Polymers
(3-0) 3 hours credit. Prerequisite: PS 3623.
Mechanical, electrical and thermal properties of engineering plastics; applications
as materials of construction; polymers in biology and biomedical engineering;
space technology; specialty polymers for high temperature applications, environ­
mental effects on polymers; rain erosion, weathering, corrosive environment, bio­
logical environment; radiation effects.

BACHELOR OF SCIENCE DEGREE
IN CHEMISTRY

The minimum number of semester hours required for this degree, including the
50 semester hours of General Education Requirements, is 132.52 All candidates
for the degree must complete:

A. 47 semester hours in Chemistry.

1. 38 semester hours of required courses are:
CHE 1103 Introductory Chemistry
CHE 2003 Chemical Principles
CHE 2012 Inorganic Qualitative and Quantitative Analysis
CHE 2203 Organic Chemistry I
CHE 2212 Organic Qualitative Analysis
CHE 3003 Organic Chemistry II
CHE 3012 Organic Quantitative Analysis
CHE 3203 Physical Chemistry I
CHE 3212 Physical Chemistry Laboratory
CHE 3223 Physical Chemistry II
CHE 3232 Instrumental Analysis
CHE 4243 Organic Chemistry III
CHE 4263 Inorganic Chemistry
CHE 4923 Special Project in Chemistry
CHE 4971 Proseminar

2. 9 additional semester hours of approved elective Chemistry at the
upper-division level are required.

B. 29 semester hours of support work in Science and Mathematics.

1. 20 semester hours of required courses are:
BIO 3513 Biochemistry
CS 1713 Introduction to Computer Science
MAT 1213 Calculus I
MAT 1223 Calculus II
PHY 1903 Technical Physics I
PHY 1911 Technical Physics I Laboratory

UThirty-nine of the total semester hours required for the degree must be at the upper-division level.
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PHY 1923 Technical Physics II
PHY 1931 Technical Physics II Laboratory

2. 9 additional hours of elective support work are required in courses in
the College of Sciences and Mathematics, as approved by the Advi·
sor.
MAT 2213 Calculus III or
CS 1723 Information Structures I

C. 6 semester hours of free electives.

COURSE DESCRIPTIONS
CHEMISTRY

(CHE)

1003 General Chemistry for Allied Heatlh Sciences
(3-0) 3 hours credit.
A one semester introduction to atomic structure, chemical bonding, stoichiometry,
states of matter, inorganic chemical reactions, acids and bases. This course is
designed for majors in physical or occupational theory, prenursing, and dental hy­
giene. May not be applied to a major in chemistry, biology, or medical technology.

1103 Introductory Chemistry
(3-0) 3 hours credit.
An introduction to descriptive inorganic chemistry and atomic-molecular structure.
Including such fundamentai concepts as the periodic system of elements, valency,
chemical bonding, reactions and reaction mechanisms, stoichiometry, equilibria,
acids and bases, thermochemistry, molecular-kinetic theory, and states of matter.

1111 General Chemistry Laboratory for Allied Health Sciences
(0-3) 1 hour credit. Prerequisite or concurrent enrollment in CHE 1003. Introduction
to chemical laboratory techniques. This course is designed for majors in physical
or occupational therapy, prenursing, and dental hygiene. May not be applied to a
major in chemistry, biology, or medical technology.

1122 Introductory Chemistry Laboratory Workshop
(0-6) 2 hours credit. Prerequisite or concurrent enrollment in CHE 1103.
An introduction to chemical problem solving and the basic operations of the chemi­
cal laboratory; and a survey of inorganic chemical reactions. This course consists
of problem sessions, lecture-demonstrations, and/or laboratory experience.

1153 The Chemistry of Fashion
(3-0) 3 hours credit. May not be applied to a major in chemistry.
A survey of the chemical nature of synthetic fibers, fabrics, scents, dyes, cos­
metics, and toiletries.

1173 Alchemy and the Sources of Modern Chemistry
(3-0) 3 hours credit. May not be applied to a major in chemistry.
Scientific content of magic, witchcraft, alchemy, and iatrochemistry. Origins and
development of ideas concerning composition and transformations of matter: met­
allurgy, ceramics and fermentation. Readings will include primary materials selec­
ted from Renaissance and modern literary and scientific sources.

2003 Chemical Principles
(3-0) 3 hours credit. Prerequisite: CHE 1103. CHE 1122 is recommended.
Primarily for science majors. Elementary inorganic and physical chemistry: a con­
tinuation of descriptive inorganic chemistry, coordination chemistry, solutions and
electrolytes, redox processes, elementary thermodynamics, chemical kinetics, and
elementary electrochemistry and nuclear chemistry; introduction to organic chem­
istry.

2012 Inorganic Qualitative and Quantitative Analysis
(0-6) 2 hours credit. Prerequisite: CHE 2003 or concurrent registration.
Techniques of qualitative and quantitative chemical analysis, illustrated primarily
via inorganic chemical systems and their reactions.
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2103 Elementary Organic and Biochemistry
(3-0) 3 hours credit. Prerequisites: CHE 1003 and CHE 1111.
May not be applied to a major in chemistry. A one semester survey of the struc­
tures and reactions of some important functional groups of organic Chemistry. The
reiationship of these functional groups to the chemistry of lipids, carbohydrates,
nucleic acids and proteins.

2111 Organic and Biochemistry Laboratory
(0-3) 1 hour credit. Prerequisite: CHE 2103 or concurrent registration.
May not be applied to a major in chemistry. Laboratory examination of the proper­
ties of some simple organic and biological chemicals; solubility, crystallization, or­
ganic reactions, titration, enzyme action, sugars, vitamins.

2203 Organic Chemistry I
(3-0) 3 hours credit. Prerequisites: CHE 2003 and CHE 2012. Primarily for science
majors.
An elementary study of structure, reactions, and reaction mechanisms associated
with organic compounds, e.g., aliphatic and aromatic hydrocarbons, alcohols,
ethers, organic halogen compounds, aldehydes, and ketones.

2212 Organic Qualitative Analysis
(0-6) 2 hours credit. Prerequisite: CHE 2203 or concurrent registration. Primarily
for science majors.
Determination of physicai constants of organic compounds; separation methods:
vacuum distiiiation, crystaiiization, coiumn chromatography, and gas chromato­
graphy; organic elemental anaiysis, functional group study and qualitative analysis.

3003 Organic Chemistry Ii
(3-0) 3 hours credit. Prerequisites: CHE 2203; CHE 2212; or concurrent registra­
tion.
Continuing study of fundamentals of structure, stereo-chemistry, reactions and
reaction mechanisms of carbonyi compounds and their derivatives; organic com­
pounds containing nitrogen, phosphorus and sulphur; poly-functional organic com­
pounds; including an introduction to biochemistry. A continuation of CHE 2203.

3012 Organic Quantitative Analysis
(0-6) 2 hours credit. Prerequisites: CHE 2212; CHE 3003 or concurrent registration;
or consent of instructor.
Continuing laboratory study of quantitative analysis of organic reactions and mo­
lecular structure; qualitative and quantitative use of infrared, ultra-violet, and pro­
ton nuclear magnetic resonance spectrometry; introduction to mass spectrometry.

3103 Analytical Chemistry
(2-3) 3 hours credit. Prerequisites: CHE 2003 and CHE 2012.
A detailed study of wet chemical and basic instrumentai analysis including gravi­
metric, volumetric, spectrophotometric, pH and specific ion determinations.

3193 Physical Chemistry for Life Sciences
(3-0) 3 hours credit. Prerequisites: CHE 2203, BIO 3143, BIO 3421, MAT 1213. May
not be applied to a major in chemistry.
Selected topics from physical chemistry with special emphasis on biological sys­
tems and applications. Topics covered include thermodynamics, energetics, ki­
netics, spectroscopy, nuclear chemistry and macromolecules.

3203 Physical Chemistry I
(3-0) 3 hours credit. Prerequisites: CHE 2003, CHE 2012, MAT 1223, PHY 1923,
and PHY 1931; at least one semester of organic chemistry is also recommended.
States of matter, gas laws, equations of state, inter-molecular interactions; thermo­
dynamics and physical equilibria, elements of molecular-kinetic theory and statisti­
cal mechanics; physico-chemical properties of solutions, chemical equilibria,
phase equilibria, and changes of state.

3212 Physical Chemistry Laboratory
(0-6) 2 hours credit. Prerequisite: CHE 3203
Experimental study of thermodynamics and electrochemistry, spectroscopy, and
reaction kinetics.
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3223 Physical Chemistry II
(3-0) 3 hours credit. Prerequisite: CHE 3203.
Chemical kinetics, electrolytes and electrochemistry, elements of quantum me­
chanics, chemical bonds, spectroscopy, and photo-chemistry. A continuation of
CHE 3203.

3232 Instrumental Analysis
(0-6) 2 hours credit. Prerequisites: CHE 3012; CHE 3212 and CHE 3223; or concur­
rent registration.
Electrochemical methods; use of modern spectrometric and chromatographic in­
strumentation in separation, purification, and/or quantitative characterization of
chemical systems.

3252 Chemistry in Industry
(2-0) 2 hours credit. Prerequisites: CHE 3003 and CHE 3203 or concurrent registra­
tion, or consent of instructor.
The roles and problems of chemistry and chemists in the chemical industry: labo­
ratory and operations management; basic research and product development; pro­
duction, quality control, pollution and waste materials control, and safety; advertis­
ing, sales, and patents; the governmental/industrial interface; economic consider­
ations, employment practices, and professional societies will also be explored.

3333 Marine Chemistry
(3-0) 3 hours credit. Prerequisites: CHE 3003 and CHE 3203 or concurrent registra­
tion; or consent of instructor.
Fundamental concepts of marine chemistry; structure and properties of water; ele­
mentai composition of sea water, the carbonate system; marine organic chemistry;
a review of marine sediments.

3352 Mineral Analysis
(2-0) 2 hours credit. Prerequisites: CHE 2003, CHE 2012, AS 2002, AS 2012, and
concurrent registration for CHE 3361; or consent of instructor.
Theory of x-ray diffraction, spectrographic, and other methods of analysis of earth
materials.

3361 Mineral Analysis Laboratory
(0-3) 1 hour credit. Prerequisite: concurrent registration for CHE 3352 or consent
of instructor.
Methods and techniques of analyzing earth materials.

3373 Geochemistry
(3-0) 3 hours credit. Prerequisites: CHE 2003 or consent of instructor.
A survey of geochemical processes and the distribution of elements in the earth.
Application of chemical methods and data to the solution of geologic problems.

3953 Introduction to Research Techniques
(1-6) 3 hours credit. Prerequisites: Upper-division standing and consent of instruc­
tor.
Practical introduction to techniques and methodology of chemical research.

4223 Advanced Biochemistry
(3-0) 3 hours credit. Prerequisites: BIO 3513, 3521 and CHE 3003, 3012.
Chemical aspects of regulation and control mechanisms; membrane-related phe­
nomena; oxidative phosphorylation and photo-synthesis; transport mechanisms;
contractility of muscle.

4231 Physical Techniques in Biochemistry
(0-3) 1 hour credit. Prerequisite: CHE 4223 or concurrent registration.
Applications of UV-visible and NMR spectroscopy, electrophoresis, gas chromatog­
raphy, mass spectrometry and other physical techniques to biochemistry.

4243 Organic Chemistry III
(3-0) 3 hours credit. Prerequisites: CHE 3003 and CHE 3223; CHE 3203 or consent
of instructor.
Advanced mechanistic and synthetic aspects of organic reactions. Molecular rear­
rangements, organic molecular orbital theory and its application to pericyclic reac­
tions. A continuation of CHE 3003.
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4253 Physical Chemistry III
(3-0) 3 hours credit. Prerequisites: CHE 3003, CHE 3223 and CHE 3232; or consent
of instructor.
Relations between structure of molecules and physico-chemical properties of
gases, liquids and solids - quantum mechanical and statistico-thermodynamical
approach.

4263 Inorganic Chemistry
(3-0) 3 hours credit. Prerequisites: CHE 3203.
A study of the elements and their periodic properties; acid-base theory, crystalline
state, coordination chemistry, non-aqueous solvents and other advanced topics.

4272 Advanced Organic Laboratory
(0-6) 2 hours credit. Prerequisites: CHE 3223, CHE 3232, and concurrent registra­
tion in CHE 4243 or consent of the instructor.
Functional group analysis of organic compounds, structure analysis and proof,
multi-step synthesis involving functional group modifications, and separation and
identification of complex organic mixtures.

4262 Inorganic Preparations
(0-6) 2 hours credit. Prerequisite: CHE 4263 or consent of instructor.
A laboratory study of coordination compounds and inorganic structure.

4293 Nuclear Chemistry and Physics
(3-0) 3 hours credit. Prerequisites: CHE 3203 and 3223.
A study of nuclear reactions, radiation detection and measurement, and chemical
applications.

4301 Nuclear Chemistry and Physics Laboratory
(0-3) 1 hour credit. Prerequisite: CHE 4293 or concurrent registration and consent
of instructor.
A laboratory study of nuclear reactions, radiation detection and measurement, and
chemical applications.

4911·3 Independent Study
1-3 hours credit. Prerequisite: Permission in writing (form available) of the instruc­
tor, the student's Advisor, and the Division Director and Dean of the College in
which the course is offered. Independent reading, research, discussion, and/or
writing under the direction of a faculty member. For students needing specialized
work. May be repeated for credit, but not more than 6 hours will apply to the
bachelor's degree.

4923 Special Project In Chemistry
3 hours credit. Prerequisite: Consent of Division Director.
A special laboratory research or library readings project resulting in a report, lim­
ited to students In their final year of undergraduate study.

4931·3 Internship In Applied Chemical Operations
1-3 hours credit. Prerequisites: CHE 3252, CHE 3012, and CHE 3232 or concurrent
registration; and consent of Division Director.
Practical introduction to industrial and/or similar applied chemistry operations, via
supervised extracollegiate internship, resulting in a report.

4953 Special Studies In Chemistry
(3-0) 3 hours credit. Prerequisite: Consent of instructor.
An organized course offering specialized study not normally or not often available
as part of the regular course offerings. Special Studies Courses may be repeated
for credit when the topics vary, but not more than 6 hours within anyone discipline
will apply to a bachelor's degree.

4971 Prosemlnar
(1-0) 1 hour credit. Prerequisites: CHE 3003 and CHE 3203.
Oral reports and current publications in chemistry and chemical technology and
the utilization of important chemical reference materials and periodicals. May be
repeated for credit when topics vary, with consent of the Division Director.
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COURSE DESCRIPTIONS
ASTRONOMY

(AST)

1013 Introduction to Astronomy I
(3-0) 3 hours credit.
A descriptive course including the development of astronomy, and its methods, the
motions, laws and evolution of the solar system. Occasional evening viewing ses­
sions are held.

1023 Introduction to Astronomy II
(3-0) 3 hours credit. Prerequisite: AST 1013 or consent of instructor.
The general properties and types of stars, unusual stellar objects such as quasars
and black holes, galaxies, evolution and cosmology.
Occasional evening viewing sessions are held.

1031 Introduction to Astronomy Laboratory
(0-2) 1 hour credit. Prerequisite: AST 1013 or consent of instructor..
Exercises in the use of the telescope and certain other astronomical instruments
to include simple observations, measurement and photography. This course,
though optional, is of most value when taken concurrently with AST 1023.
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BACHELOR OF SCIENCE DEGREE IN MATHEMATICS

COMPUTER SCIENCE AND SYSTEMS DESIGN

DIVISION OF MATHEMATICS, COMPUTER
SCIENCE, AND SYSTEMS DESIGN

The division offers a Bachelor of Science Degree in Mathematics designed for
students interested in obtaining a secondary teaching certificate. It also offers a
Bachelor of Science Degree in Mathematics, Computer Science, and Systems
Design in which the student's work is concentrated in the areas of mathematics,
applied mathematics, statistics, computer science, systems science, process
control, actuarial science, or any combination thereof.

BACHELOR OF SCIENCE DEGREE IN MATHEMATICS

The minimum number of semester hours required for this degree, including the
50 hours of General Education Requirements, is 126.53

All candidates for the degree must complete:
A. 30 required semester hours listed below:

MAT 1213 Calculus 154

MAT 1223 Calculus II
MAT 2213 Calculus III
MAT 3513 Probability and Statistics
MAT 3523 Statistical Methods
CS 1713 Introduction to Computer Science
CS 1723 Information Structures I
MAT 3213 Foundations of Analysis
MAT 3233 Modern Algebra
MAT 4263 Geometry

B. In addition to the required courses, students must take 9 credits of up­
per division math electives. It is recommended that students select ei­
ther MAT 4233 and MAT 4243 Modern Abstract Algebra I and II or MAT
4213 and MAT 4223 Real Analysis I and II as 6 of their 9 elective
credits.

C. 37 semester hours of free electives chosen to satisfy the Teacher Certi­
fication Requirements.

BACHELOR OF SCIENCE DEGREE IN
MATHEMATICS, COMPUTER SCIENCE, AND

SYSTEMS DESIGN

The minimum number of semester hours required for this degree, including the
50 hours of General Education Requirements, is 126"

All candidates for the degree must complete:
A. 47 semester hours in the major, in addition to the 4 hours of General

Education Requirements in Mathematics of which 27 must be at the
upper-division leveL'·

55Thirty-nine of the total semester hours required for the degree must be at the upper-division level.

54The student who is not prepared to begin MAT 1213 must take MAT 101,. Algebra or MAT 1183. College Algebra
and/or MAT 1092, Elementary Functions.

UThirty-nine of the total semester hours required for the degree must be at the upper-division level.

5CIThe student who is not prepared to begin MAT 1213 must take MAT 1011, Algebra or MAT 1183. College Algebra
and/or MAT 1092, Elementary Functions.
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1. 21 semester hours of required courses are:
MAT 1213 Calculus I
MAT 1223 Calculus II
MAT 2213 Calculus III
MAT 3513 Probability and Statistics
MAT 3523 Statistical Methods
CS 1713 Introduction to Computer Science
CS 1723 Information Structures I
2. 26 additional semester hours of electives are required in the major,

21 of which must be at the upper-division level and none may be
selected from courses numbered between 1000 and 1999.

B. 29 semester hours of free electives.

COURSE DESCRIPTIONS
MATHEMATICS

(MAT)

1011 Algebra
(1-0) 1 hour credit.
Aspects of college algebra. Includes: exponents, arithmetic and factorization of
polynomials: rational expressions; negative and rational exponents; scientific nota­
tion; radicals solving linear and quadratic equations; linear inequalities; absolute
values; Cartesian coordinates, distance formula, linear equations; relations; func­
tions, graphing functions. Credit cannot be earned for both MAT 1011 and MAT
1083.

1022 Fundamentals 01 Calculus
(2-0) 2 hours credit. Prerequisite: MAT 1011 or MAT 1183.
Derivatives of functions and their interpretations; formulas for derivatives; curve
sketching using derivatives; maximum and minimum problems; exponentials and
logarithmic functions and their derivatives; implicit differentiation; partial deriva­
tives and application; anti-derivatives; indefinite integrals; integration formulas;
definite integrals and application.

1031 Applied Linear Algebra
(1-0) 1 hour credit. Prerequisite: MAT 1011 or MAT 1183.
Systems of linear equations, solution by elimination; systems of linear inequalities;
introduction to linear programming, vectors and matrices, determinants, inverses
of matrices, applications.

1051 Probability and Finite Math
(1-0) 1 hour credit. Prerequisite: MAT 1011 or MAT 1183.
Events; sample spaces, partitioning the sample space; probability functions; prob­
abilities of events; calculating probabilities, conditional probabilities and indepen­
dent events; relative frequency interpretation of probability.

1062 Statistics
(2-0) 2 hours credit. Prerequisite: MAT 1051.
Relative frequency interpretation of probability and related notions such as distri­
bution functions; random variables; expected values; descriptive statistics; some
common distributions; the binomial, Poisson, normal and sampling distributions
from the normal; interval estimates; tests of hypotheses.

1092 Elementary Functions
(2-0) 2 hours credit. Prerequisite: MAT 1011 or the equivalent. Polynomial and ra­
tional functions, exponential functions, logarithmic functions, trigonometric func­
tions, functions of several variables.

1103 Conaumer Mathematics
(3-0) 3 hours credit.
A course designed to give the necessary mathematical tools for coping with mod·
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ern technological society. Topics include linear equations and inequalities, ratios,
proportion and variation, mathematics of finance.

1112 Mathematics for Elementary Education Majors I
(2-0) 2 hours credit. Prerequisite: Must have a declared major of Elementary Edu­
cation.
Sets, positive integers and zero, mathematical systems, negative Integers, rational
numbers, irrational numbers.

1122 Mathematics for Elementary Education Majors II
(2-0) 2 hours credit. Prerequisites: MAT 1112 and must have a declared major of
Elementary Education.
The real and complex number systems.

1183 College Algebra
(3-0) 3 hours credit.
The same topics as in MAT 1011 are covered but in more depth. Credit cannot be
earned for both MAT 1011 and MAT 1183.

1203 Problems in Calculus I
(3-0) 3 hours credit. Must be taken concurrently with MAT 1213.
A calculus recitation with emphasis on problem solving.

1213 Calculus I
(3-0) 3 hours credit. Prerequisites: MAT 1011 or MAT 1183 and MAT 1092 or the
equivalents.
An introduction to the concepts of limit, continuity and derivative, mean value theo­
rem, and applications of derivatives such as velocity, acceleration maximization
and curve sketching.

1223 Calculus II
(3-0) 3 hours credit. Prerequisite: MAT 1213.
The Riemann integral and the fundamental theorem of caiculus. Transcendental
functions, methods of integration and applications of the integral.

1233 Problems in Calculus II
(3-0) 3 hours credit. Must be taken concurrently with MAT 1223.
A calcuius recitation with emphasis on problem solving.

2013 Statistical Methods for the Life and Social Sciences
(3-0) 3 hours credit. Prerequisite: MAT 1062 or consent of instructor.
Point estimator properties, inference about the means and variances of two or
more populations, categorical data analysis, simple and linear regression, analysis
of variance, nonparametric tests. Open to students of all disciplines.

2213 Calculus III
(3-0) 3 hours credit. Prerequisite: MAT 1223.
Topics in differential and integral calculus. Taylor series, power series, conver­
gence tests, vectors, functions of several variables, partial derivatives, multiple
integrals.

2233 Matrix Algebra
(3-0) 3 hours credit. Prerequisite: MAT 2213.
Vector spaces and matrix algebra, matrices and determinants, characteristic
values of matrices and reduction to canonical forms. Emphasis on applications.

3013 Multivariate Analysis for the Life and Social Sciences
(3-0) 3 hours credit. Prerequisite: MAT 2013 or MAT 3513.
Matrix algebra preliminaries, the multivariate normal distribution, tests on means,
discrimination analysis, cluster analysis, principle components, factor analysis.
Use of computer library programs. Open to students of all disciplines.

3113 Algebra for Elementary Teachers
(3-0) 3 hours credit. Prerequisite: MAT 1122 and must have a declared major of
Elementary Education.
Linear equations, quadratic equations, systems of equations, and inequalities.
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3123 Geometry lor Elementary Teachers
(3-D) 3 hours credit. Prerequisite: MAT 1122 and must have a declared major of
Elementary Education.
The nature of geometry from an intuitive and from a formal point of view, with
applications. Topics include: congruence, measurement, parallelism, similarity.

3131 Functions and Limits
(1-0) 1 hour credit. Prerequisite: MAT 1011.
An in-depth study of mathematical functions incorporating the concept of the limit
of a function.

3213 Foundations 01 Analysis
(3-0) 3 hours credit. Prerequisite: MAT 2213.
A rigorous development of the foundations of real analysis; basic point set topol­
ogy; limits; continuity. Emphasis on theorem proving and mathematical rigor.

3223 Complex Variables
(3-0) 3 hours credit. Prerequisite: MAT 2213.
An introduction to complex variables including; elementary functions, line inte­
grals, power series, residues and poles and conformal mappings.

3233 Modem Algabra
(3-0) 3 hours credit. Prerequisite: MAT 2213.
An introduction to the concepts of modern algebra by way of the integers. Empha­
sis on theorem proving and mathematical rigor.

3243 Calculus lor Applications
(3-0) 3 hours credit. Prerequisite: MAT 2213.
Topics include: line integrals, Green's theorem, Stokes' theorem, Fourier series,
Laplace transforms.

3513 Probability and Statistics
(3-0) 3 hours credit. Prerequisite or corequisite: MAT 2213. MAT 2013 recom­
mended but not required.
Axioms of probability, probability functions and density functions, random varia­
bles, functions of random variables and their sampling distributions.

3523 Statistical Methods
(3-0) 3 hours credit. Prerequisites: MAT 3513 and CS 1713.
Methodoiogy of applied statistics; tests for randomness and independence, simple
and compound tests of hypotheses, confidence interval and point estimation, sim­
ple linear models.

3613 Dlflerantlal Equations I
(3-0) 3 hours credit. Prerequisite or concurrent enrollment in MAT 2213.
Basic notions of differential equations, solution of first order equations and linear
equations with constant coefficients, nth order initial value problems, power series
solutions of differential equations.

3623 Differential Equations II
(3-0) 3 hours credit. Prerequisite: MAT 3613.
Continuation of MAT 3613. Topics include stability, partial differential equations
and boundary value problems.

3633 Numerical Analysis I
(3-0) 3 hours credit. Prerequisites: MAT 2213 and CS 1713.
Solution of linear and non-linear equations, curve-fitting, eigenvalue problems.

3643 Numerical Analysis II
(3-D) 3 hours credit. Prerequisite: MAT 3633.
Numerical solution of ordinary and partial differential equations.

3923 Finance Mathematics
(3-0) 3 hours credit. Prerequisite: MAT 1011 or MAT 1022.
This course will cover an analysis of the time value of money and will serve as
preparation for parts of the actuarial examinations. Topics include determining the
evaluation of flows of money, mortgage payments, bond amortization schedules,
annuities, and related areas.
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3933 Mathematics of Insurance
(3-0) 3 hours credit. Prerequisite: MAT 3513.
Probability theory applied to problems involving life and death, costs of life assur­
ances, life annuities, pension, reserves.

4112 Mathematical Topics for Elementary Teachers
(2-0) 2 hours credit. This course cannot be appiied to the major in Mathematics,
Computer Science, and Systems Design. Selected mathematical topics of an ad­
vanced nature relevant to the modern elementary mathematics curriculum.

4123 History of Mathematics
(3-0) 3 hours credit.
A survey of mathematical expiorations developed through selected historical is­
sues and biographies.

4213 Real Analysis I
(3-0) 3 hours credit. Prerequisite: MAT 3213.
An in-depth study of the caiculus of functions of several variables. Topics include:
the Bernstein Polynomial Theorem, Stone-Weierstrass Theorem and the derivative
in R.

4223 Real Analysis II
(3-0) 3 hours credit. Prerequisite: MAT 4213.
The Riemann-Stieitjes integral and related topics, which include: the bounded con­
vergence theorem, the Riesz representation theorem and the main theorems of
integral calculus in Rand R.

4233 Modern Abstract Algebra I
(3-0) 3 hours credit. Prerequisite: MAT 2213. MAT 3233 recommended.
An indepth study of groups and rings.

4243 Modern Abstract Algebra II
(3-0) 3 hours credit. Prerequisite: MAT 4233.
Topics in field theory and vector spaces.

4253 Number Theory
(3-0) 3 hours credit. Prerequisites: MAT 2213.
The theory of primes, congruences and related topics.

4263 Geometry
(3-0) 3 hours credit. Prerequisite: MAT 2213.
Topics in projective, affine and non-Euclidean geometry.

4273 Topology
(3-0) 3 hours credit. Prerequisite: MAT 2213.
Set theory including cardinal and ordinal numbers. Topological properties of the
real line and metric spaces.

4513 Introduction to Sample Survey Theory and Methods
(3-0) 3 hours credit. Prerequisite: MAT 3513.
Basic tools, simple random sampling, stratified random sampling, ratio and regres­
sion estimates, systematic sampling, cluster sampling, unequal probability sam­
pling, two-stage and multistage sampling, non-sampling errors.

4523 Analysis of Variance and Design of Experiments
(3-0) 3 hours credit. Prerequisite: MAT 3513.
This course consists of a study of general concepts in the design and analysis of
experiments. The following notions will be examined: response variable, factors to
be varied, quantitative and qualitative factors, fixed and random factors and how
the factors are to be combined. Also to be studied are the method of randomiza­
tion to be used in the design, the order of experimentation, the mathematical
model used to describe the experiment, computation of the test statistics and the
interpretation of the results.

4533 Applied Non·Parametrlc Statistics
(3-0) 3 hours credit. Prerequisite: MAT 2013 or MAT 3513 or consent of instructor.
Tests of iocation. Goodness of fit tests. Rank tests. Tests based on nominal and
ordinal data for both related and independent samples. Measures of association.
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4543 Introduction to Stochastic Processes
(3-0) 3 hours credit. Prerequisite: MAT 3513.
Finite Markov chains including transition probabilities, classification of states, limit
theorems; queuing theory, birth and death processes.

4553 Introduction to Multivariate-Statistical Analysis
(3-0) 3 hours credit. Prerequisites: MAT 3513 and MAT 2233.
Introduction to the theory and methodology of multivariate statistics.

4563 Theory of Reliability and Life Testing
(3-0) 3 hours credit. Corequisite: MAT 3513.
Structural reliability, failure data analysis, point estimates and interval estimates
for the reliability of components, sampling plans for failure data, maintenance poli­
cies, models for reliability growth.

4573 Applied Regression Analysis
(3-0) 3 hours credit. Prerequisite: MAT 2233.
An introduction to regression analysis with emphasis on practical aspects, fitting a
straight line, examination of residuals, matrix treatment of regression analysis, fit­
ting and evaluation of general linear models, non-linear regression.

4911·3 Independent Study
1-3 hours credit. Prerequisites: Permission in writing (form available) of the instruc­
tor, lhe student's Advisor, and the Division Director and Dean of the College in
which the course is offered. Independent reading, research, discussion, and/or
writing under the direction of a faculty member. For students needing specialized
work. May be repeated for credit, but not more than 6 hours will apply to the
bachelor's degree.

4953 Special Studies in Mathematics
(3-0) 3 hours credit. Prerequisite: Consent of instructor.
An organized course offering specialized study not normally or not often available
as part of the regular course offerings. Special Studies courses may be repeated
for credit when the topics vary, but not more than 6 hours within anyone area will
apply to a bachelor's degree.

COURSE DESCRIPTIONS
COMPUTER SCIENCE

(CS)

1043 Introductory Computer Programming for Business Applications
(2-2) 3 hours credit. Prerequisite: MAT 1011 or MAT 1183.
Introductory programming. Sorting and ranking; piotting; inventory control.

1073 Introductory Computer Programming for Scientific Applications
(2-2) 3 hours credit. Prerequisite: MAT 1011 or MAT 1183.
Introductory programming. Sorting and ranking; plotting; numerical taxonomy. So­
lution of non-linear equations; linear regression. Solution of linear systems.

1133 Computer Literacy
(3-0) 3 hours credit.
A survey of Computer Science designed to give a general understanding of the
computer, its uses and social impact. This course is designed for students not
wishing to major in Mathematics, Computer Science, and Systems Design.

1713 Introduction to Computer Science
(2-2) 3 hours credit. Prerequisite: MAT 1011 or MAT 1183.
Introduction to basic concepts of computer science including aigorithmic pro­
cesses, functional design of computers, and data representation. Both numerical
and non-numerical algorithms are discussed.

1723 Information Structures I
(2-2) 3 hours credit. Prerequisite: CS 1713.
Theory and application of sing ie-cell and elementary muiti-dimensional data struc­
tures; review of set theory and introduction to boolean algebra, the propositional
calculus, and list processing.
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2003 Data Analysis
(3-0) 3 hours credit. Prerequisite: MAT 1011 or MAT 1183.
Open to students from all disciplines. Emphasis on familiarization with numerical
data, student computer interaction, and visual display of data. Data analysis tech­
niques including: stem and ieaf plotting, box plotting, fitting lines and frequencies
to medians, transformations to linearity.

2734 Computer Organization and Programming Systems
(3-2) 4 hours credit. Prerequisite: CS 1723.
Representation of programs, instructions, and data in modern computers, and the
basic organization of computer systems.

2743 Information Structures II
(3-0) 3 hours credit. Prerequisite: CS 1723.
Theory and application of lists, trees, and graphs.

3013 Problem Solving Using COBOL
(3-0) 3 hours credit. Prerequisite: CS 1713.
Instruction in programming methodology using COBOL Features of COBOL includ­
ing editing, report generation, sorting, searching, and file manipulation are empha­
sized.

3023 Problem Solving Using FORTRAN
(3-0) 3 hours credit. Prerequisite: CS 1713.
Instruction in programming methodology using FORTRAN. Advanced language fea­
tures and design techniques are emphasized.

3713 Analysis of Algorithms
(3-0) 3 hours credit. Prerequisite: CS 2743.
Analysis of the performance of algorithms and discussion of programming tech­
n'lques and data structures used in the writing of effective algorithms.

3723 Programming Languages
(3-0) 3 hours credit. Prerequisite: CS 2743.
Study of the concepts and features of programming languages, with examples
drawn from procedure-oriented, list-processing, string-manipuiation, business­
processing, and simulation programming languages.

3773 Programming Methodology
(3-0) 3 hours credit. Prerequisite: CS 2743.
Discussion of modular (structured) programming methods, programming style and
program verification techniques.

3783 Data Base Management Techniques
(3-0) 3 hours credit. Prerequisite: CS 1723.
Discussion of file structures, random access devices, file creation, file mainte­
nance, interface languages, and data base management systems.

3793 Introduction to Artificial Intelligence
(3-0) 3 hours credit. Prerequisite: CS 2743.
Discussion of theorem proving by machine, computational linguistics, psychologi­
cal modeling and computer games.

4103 Computers and Mathematics Curricula
(3-0) 3 hours credit. This course cannot be applied to a major in Mathematics,
Computer Science, and Systems Design.
This course, for teachers of mathematics, will focus attention on the various
computer-oriented curricula, hardware and software for educators, and economic
considerations for equipment acquisition.

4163 Computer Concepts for Educators, Administrators, and Managers
(3-0) 3 hours credit. This course cannot be applied to a major in Mathematics,
Computer Science, and Systems Design.
A non-technical course emphasizing the total environment of human-computer in­
teraction and the general educational value of learning to program and work with
computers.

4713 Complier Design
(3-0) 3 hours credit. Prerequisite: CS 3723 and CS 2734.
Study of techniques used in the design and implementation of compilers.
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4733 Sequential Machines
(3-0) 3 hours credit. Prerequisite: CS 2743 and MAT 3233 or equivalents.
Discussion of finite-state machines, finite-state automata, Kleene's theorem,
pushdown automata and Turing machines.

4743 Formal Theory of Languages and Automata
(3-0) 3 hours credit. Prerequisite: CS 4733.
Relationships between languages and automata, reguiar grammars, context-free
grammars, and their significance in langauge and compiler design.

4753 Fundamentals of Operating Systems
(3-0) 3 hours credit. Prerequisite: CS 2743 and CS 2734.
Topics discussed to include multiprogramming, multiprocessing, segmentation,
paging, deadlocks, semaphores, and scheduling.

4783 Information Storage and Retrieval
(3-0) 3 hours credit. Prerequisite: CS 3783.
Discussion of methods for storage and retrievai of large scale data bases.

4953 Special Studies In Computer Science
(3-0) 3 hours credit. Prerequisite: Consent of instructor.
An organized course offering specialized study not normaliy or not often available
as part of the regular course offerings. Special Studies courses may be repeated
for credit when the topics vary, but not more than 6 hours within anyone area wili
apply to a bachelor's degree.

4911-3 Independent Study
1-3 hours credit. Prerequisites: Permission in writing (form available) of the instruc­
tor, the student's Advisor, and the Division Director and Dean of the Coliege in
which the course is offered.
Independent reading, research, discussion, and/or writing under the direction of a
faculty member. For students needing specialized work. May be repeated for
credit, but not more than 6 hours wili apply to the bachelor's degree.

COURSE DESCRIPTIONS
SYSTEMS DESIGN

(SO)

2815 Digital Circuits Design I
(3-4) 5 hours credit. Prerequisite: CS 1723.
An introduction to modern integrated digital computer circuits. Basics of DTL, TIL,
and MOS technoiogies. Hardware realizations of logical equations. Implementation
of digital arithmetic.

2835 Digital Circuits Design II
(3-4) 5 hours credit. Prerequisite: SD 2815.
Design of synchronous sequential circuits. State minimization techniques. Design
of smali synchronous processor.

3823 Data Acquisition and Distribution
(2-2) 3 hours credit. Prerequisite: CS 1713.
Fundamentals of assembly language for a minicomputer. Programming techniques
used to interface and minicomputer to scientific laboratory instrumentation. Analog
and digital data formats and characteristics.

3833 Real-Time Digital Control
(2-2) 3 hours credit. Prerequisite: SD 3823.
Principles of real-time minicomputer operating systems. Programming techniques
for on-line interactive data acquisition and control. Efficient and reliable system
designs.

3843 Minicomputer Systems Architecture
(3-0) 3 hours credit. Prerequisite: SD 2835.
A presentation of the hardware organization and systems architecture of state-of­
the-art minicomputer systems. Topics include instruction decoding and central pro-
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cessor organization, memory organization, floating-point processor organization,
input-output functions and direct memory access, writable control store organiza­
tion and micro-programming.

3853 Instrumentation Circuits Design
(3-0) 3 hours credit. Prerequisites: SO 2815, SO 3823, PHY 1923.
Functional characteristics of state-of-the-art integrated operational amplifiers, reg­
ulated power supplies, digital-to-analog and analog-to-digital converters, isolation
amplifiers, serial transmitters, design of hardware configurations to interface sci­
entific and industrial instrumentation to a minicomputer.

3863 Real-Time Operating Systems for Minicomputers
(3-0) 3 hours credit. Prerequisites: SO 3843 and SO 3833.
A study in the design of real-time operating systems for minicomputers. Memory
management. Task scheduling in a multitask environment, input/output scheduling,
and spooli ng.

3873 Analog Simulation
(2-2) 3 hours credit. Prerequisite: MAT 1223.
Operational amplifier principles, summers, integrators, multipliers, magnitude and
time scaiing, the inverse function principle for operational amplifiers. Techniques
for simulation of mechanical, electrical, and biological systems.

4613 Operations Research I
(3-0) 3 hours credit. Prerequisite: MAT 2213.
Introduction to analytical methods and models of operations research, with empha­
sis on optimization. Linear, integer and non-linear programming. Network analysis,
including PERT and CPM. Introduction to dynamic programming.

4623 Operations Research II
(3-0) 3 hours credit. Prerequisite: MAT 3513 or equivalent.
Introduction to probabilistic analysis and models in operations research. Decision
analysis, Markov chains, queuing models.

4633 Simulation
(3-0) 3 hours credit. Prerequisite or corequisite: SO 4623.
Construction and use of simulation models on a digitai computer. Monte Cario
techniques and associated statistical methods.

4643 Systems Design Laboratory
(0-6) 3 hours credit. Prerequisite or corequisite: SO 4623.
A project oriented course designed to give students experience in applying system
analysis and design procedures. Subject matter may include development, evalua­
tion and implementation of models for socio-technical systems, such as health
care systems, water resource systems, and urban systems. Activities include writ­
ten project proposal and technical report. May be repeated for credit. Not more
than 6 hours can be counted for a degree.

4803 Microprocessor Laboratory I
(0-6) 3 hours credit. Prerequisite: SO 3843.
Principles of large-scale integration. Organization and systems architecture of
state-of-the-art microprocessors. Large scale integration of random access mem­
ory and programmable read-only memory. Assemblers, compilers, and operating
systems for microprocessors.

4813 Microprocessor Laboratory II
(0-6) 3 hours credit. Prerequisite: SO 4803.
Students execute projects dealing with the design and implementation of micropro­
cessor software for selected applications in the area of process control.

4823 System Analysis
(3-0) 3 hours credit. Prerequisite: MAT 2213.
Mathematical concepts relevant to the formulation of models for physical systems.
Initial value problems. Laplace transforms and the concept of transfer function.
Detailed analysis of simple control systems for position and velocity tracking. Sta­
bility. The course deals mainly with linear systems.
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4833 Optimal Control
(3-0) 3 hours credit. Prerequisite: SD 4823.
Stability and Liapunov's method. Formulation of state equations for continuous and
discrete systems. Formulation of the optimal control problem. Pontryagin's max­
imum principle. Dynamic programming; adaptive control systems.

4853 Computer Interfaces
(3-0) 3 hours credit. Prerequisite: SD 4803.
Basic characteristics and design considerations of printer, tape, disk controllers,
mUltiplexers and other devices for computer communications and teleprocessing.

4911-3 Independent Study
1-3 hours credit. Prerequisite: Permission in writing (form available) of the instruc­
tor, the student's Advisor, and the Division Director and Dean of the College in
which the course is offered. Independent reading, research, discussion, and/or
writing under the direction of a faculty member. For students needing specialized
work. May be repeated for credit, but not more than 6 hours will apply to the
bachelor's degree.

4953 Special Studies In Systems Design
(3-0) 3 hours credit. Prerequisite: Consent of instructor.
An organized course offering specialized study not normally or not often available
as part of the regular course offerings. Speciai Studies courses may be repeated
for credit when topics vary, but not more than 6 hours within anyone area will
apply to a bachelor's degree.




