Department of Mathematics
The Ohio State University

1982-1983 Mathematics Courses

Course

Number Course Title

50 Introduction to College Mathematics
102 Basic College Mathematics

105 Mathematics for Elementary Teachers |

106 Mathematics for Elementary Teachers ||
107 Mathematics for Elementary Teachers I11

116 Survey of College Algebra
117 Survey of Calculus
130 Elements of Algebra

131 Elements of Calculus |

132 Elements of Calculus 1l

148 College Algebra

150 Elementary Functions

151 Differential and Integral Calculus
152 Differential and Integral Calculus

151H Calculus and Analytic Geometry_
152H Calculus and Analytic Geometry
151C Calculus and Analytic Geometry
152C Calculus and Analytic Geometry
263H Calculus

263C  Calculus

153 Differential and Integral Calculus
254 Differential and Integral Calculus
180 Insights into Mathematics

190H Elementary Analysis
191H Elementary Analysis
293HX Elementary Analysis

221 Elements of Calculus 1l
255 Differential Equations and Their Applications
256 Differential Equations with Applications

290H Linear Algebra and Multivariable Calculus

291H Linear Algebra and Multivariable Calculus
292H Linear Algebra and Multivariable Calculus

345 Foundations of Higher Mathematics




Course

Number Course Title

415 Ordinary and Partial Differential Equations
416 Vector Analysis and Complex Variables
471 Matrices and Linear Algebra

501 Fundamentals of Mathematics

502 Fundamentals of Mathematics

503 Fundamentals of Mathematics

504 The History of Mathematics
507 Advanced Geometry

512 Partial Differential Equations and Boundary Value Problems
513 Vector Analysis for Engineers
514 Complex Variables for Engineers

530 Probability

531 Probability 11

547 Introductory Analysis |

548 Introductory Analysis Il

549 Introductory Analysis 111

551 Vector Analysis

552 Complex Variables I

556 Differential Equations |

557 Differential Equations 11

559 Topology

560 Topology

568 Linear Algebra |

569 Linear Algebra Il

573 Elementary Number Theory

574 Geometry

575 Combinatorial Mathematics & Graph Theory
576 Linear Algebra and Discrete Algebraic Structures |
577.01 Linear Algebra and Discrete Algebraic Structures 11
580 Three Quarter Algebraic Sequence

581 Three Quarter Algebraic Sequence

582 Three Quarter Algebraic Sequence

590H Algebraic Structures |

591H Algebraic Structures Il

592H Algebraic Structures 111




Mathematics 50 5 cr. Introduction to College Mathematics
sU, A, W, Sp

Credit may not count toward graduation in some degree programs.

P?erequisite:

Level 5 Math placement on OSU Placement Test.

Catalog Description:

Topics will include the arithmetic of fractions and decimals,
basic algebra, graphing equations, geometry.

Purpose of course:

Mathematics 050 is designed to meet the needs of the students
entering The Ohio State University with Math Placement Level 5
The course will prepare students for 102.

Audience:

Students are placed in Math 050 only if scores on both the
mathematics portion of the ACT and on the OSU Mathematics Placement
Test show serious mathematical difficulties. There are also

serious difficulties in general scholastic aptitude indicated by
low ACT composite scores. The typical student has had at most

two years of high school mathematics and there is usually a
significant time gap in the student's math training. We assume
that all students who take Math 050 will need at least a next
mathematics course for their chosen major. An 050 student should go
into 102 as a follow-up course.

Follow-up Courses:

Math 102

DEPARTMENT OF MATHEMATICS




Syllabus for Math 050

1. Review of arithmetic, use of the calculator
2. Fractions, mixed numbers, decimal notation
3. Properties of numbers -- prime factors
divisibility -
order of operations
least common multiple
greatest common divisor
. Open sentences, solving equation
. Word problems, percent, geometric formulas

i

>

6. The number line, rational numbers

7. Arithmetic of signed numbers, properties of real numbers
8

. Integral expoments -- laws of exponents
simplification of exponential expressions

9. Story problems

10. Solving linear equations

11. Applied problems and formulas -- ratio and proportion
12. Scientific notation

13. Graphs of equations -- introduction to ordered pairs
graphs of polynomial equations

14. ILinear equations, slope -- standard form

slope intercept form
point-slope form

15; Basic geometric figures and area -- triangles
' circles
polygons
16. Right triangles and Pythagorean Theorem
17. Introduction to functions
. ~ny ¢ - ‘
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T’CS ’ Course Coordinator: Frank Demana
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Mathematics 102 b er. Basic College Mathematics
Su, A, W, Sp

Prerequisite:

Level L4 Math placement or Mathematics 50.

Catalog Description:

Systems of equations, arithmetic of polynomials, factoring,
fractional equations, variation, quadratic equations, functions,
graphs, right angle trigonometry

Purpose of Course:

To meet the needs of students entering the University with Math
Placement Ievel 4 or with credit for 050. It prepares students
for Math 105, 116, 130, and 148. .

Format:

2 lectures, 2 recitations per week except, perhaps, during the
Summer Quarter and evening sections.

Audience:

We assume that all students in the course need mathematics as a
tool, at least in some science course, and are likely to take
more mathematics courses. Many students will have had two or
three years of high school math. Many will have had less than
two years. In many instances there has been a significant time
interval since the student last took a math course.

Follow-up Courses:

Math 105 for elementary education majors.

Math 116 for students in arts and sciences, general agriculture, or
social science.

Math 130 for students in the college of administrative science,
(except CIS majors).

Math 148 for students in a science, ag. sciences, math, engineering
or computer science curriculum.

%&} zs“*z
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10.
11.
12.
13.
14,

15.

Syllabus for Math 102

Review of linear equations, slope -~ standard form
slope intercept form
point-slope form

Systems of equations (two variables) -- Cramer's Rule
determinants

Applications of systems of equations

Systems of equations (three variables)

Polynomials -- addition and subtraction
maltiplication and division
Factorlng -- common monomial factor
quadratics
by grouping
Solving quadratic equations -- by factoring

use of quadratic formula
by completing the square

Variation

Simplifying rational expressions -- addition and subtraction
multiplication and division
complex fractions

Solving fractional equations

Fractional exponents

Simplifying radical expressions

Right triangle trigonometry

Inverse trig functions

Extensive use of calculators

Course Coordinator: ©N. Robertson

Summer, 1982

m mw
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Mathematics 105 5 cr. Mathematics for Elementary Teachers I
W, Sp, Su

Prerequisites:

Ievel III placement or Math 102

Catalog Description:

Development of basic ideas of arithmetic, algebra and geometry as
appropriate for elementary school teachers.

Purpose of course:

To develop an appreciation of, and basic competency in, the use of
analytical thought in the development of a cohesive body of useful
mathematical knowledge. Special emphasis on topics encountered in
the elementary school mathematics program.

Audience:

Elementary education majors, mainly at the sophomore level. (This
course, together with 106, satisfies the mathematics requirements

of the certification program for teachers in the State of Ohio.)
Students have very wide range of abilities, background, and interests.
Many students have a negative view of mathematics. Students on the
whole are very hard-working and conscientious.

-Follow-up courses:

Mathematics 106

Course content:

Basic concepts dealing with natural numbers, integers, combinatorial
counting procedures, elementary intuitive geometry, linear measurement,
area and volume measure, angle measurement. ‘

Course coordinator: Jim S chultz

Tom. Dowling
Summer, 1982 :

DEPARTMENT OF MATHEMATICS
THE QHIO STATE UNIVERSITY
231 WEST EIGHTEENTH AVENUE
COLUMBUS, OHIO 43210-1174



Mathematics 106 5 er. Mathematics for Elementary Teachers IT
Au, SP, S

Prerequisites: -

Mathematics 105

Follow-up courses:

Mathematics 107

Course content:

Rational numbers, decimal representation, elementary probability,
geometric constructions, congruence, similarity, real numbers

Course coordinator: Tom Dowling
Jim Schultz
Summer, 1982



Mathematics 107 5 cr. Mathematics for Elementary Teachers III
Sp

Prerequisites:

Mathematics 106

Catalog description:

Further topics in mathematics selected by the instructor to broaden
the mathematics perspectives of elementary teachers.

Audience:
Same as 105 and 106 but much reduced in number as this is not
required for certification. Only the most interested of the 105

. and 106 students will enroll.

Course content:

Optional with instructor. Should closely relate to content of

105 and 106 and sexve to tie together topics previously encountered
(for exemple -~ a study of the group of rigid motions in the
coordinatized plane).

Course coordinator: Tom Dowling
Jim Schultz
Summer, 1982 :

DEPARTMENT OF MATHEMATICS
THE QHIO STATE UNIVERSITY
231 WEST EIGHTEENTH AVENUE
COLUMBUS, OHIO 43210-1174



Mathematics 116 5 cr. Survey of College Algebra
Su, A, W, Sp

Recommended Prerequisites:

Math 102 or Math Placement ILevel III

Catalog Description:

The sequence 116, 117 treats topics applicable to non-physical
sciences. Topiecs in 116 include college algebra, analytic
geometry, linear algebra, and linear programming.

Purpose of course:

Emphasis is on intuitive understanding. It is hoped that students
may feel less intimidated by terminology and symbolism. Primary
goal of the sequence is an appreciation of calculus as a great
invention of man.

Audience:

Generally apprehensive about mathematics. Backgrounds will vary
although most have two years of high school mathematics.

Areas listing 116, 117 as suggested courses include: Agriculture
(General and Industrial programs); School of Allied Medical
Professions; College of the Arts (Division of Design, Visual
Communication); Economies, Psychology, Biological Sciences.

Follow-up courses:

Students may elect 117 to complete the Arts and Sciences (ASC) 10
hour requirement in category II: Mathematical and TLogical Analysis.
Alternately, students in ASC may also elect any course from CIS,
Statistics, Philosophy 150, or Math 180 to fulfill the 10 hour
requirement of category II.

DEPARTMENT OF MATHEMATICS
THE OHIO STATE UNIVERSITY
231 WEST EIGHTEENTH AVENUE
COLUMBUS, OHIO 43210-1174



Mathematics 116
Page 2
Possible text(s):

College Mathematics for Management, Life and Social Sciences, 2nd Edition
R. A. Barnett, Dellen Publishing Co., San Francisco.

Suggested Course Content:

: : Approximate

Sections Topics Number of Days

1-1 thru 1-5 Sets, numbers, exponents, radicals 5
polynomials, fractions

1-6 thru 1-8 Linear equations and inequalities 9
quadratic equations, binomial formula ‘

2-1 thru 2-2 Graphs, lines, inequalities 6

2-3 thru 2-L Relations, functions 5

2-5, 2-6, 2-7 Exponential, log 5

5-1, 5-2 Simple and compound interest 2

3-1 thru 3-6 © Linear systems, matrices .10

4-1 thru 4-3 Linear inequalities, linear 5
programming

Course Coordinator: Jack Tull
Summer, 1982

DEPARTMENT OF MATHEMATICS
THE OHIO STATE UNIVERSITY

231 WEST EIGHTEENTH AVENUE

COLUMBUS, OHIO 43210-1174
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Mathematics 117 5 c¢cr Survey of Calculus
Su, A, W, Sp

Recommended prerequisites:

Mathematics 116

Catalog description:

An introduction to differential and integral calculus.
Audience:

Generally apprehensive about mathematies. Backgrounds will vary
although most have two years of high school mathematics.

Areas listing 116, 117 as suggested courses include: Agriculture
(General and Industrial programs); School of Allied Medical Professions;
College of the Arts (Division of Design, Visual Communication);
Economics, Psychology, Blological Sciences.

Follow-up Courses:

Math 221 or Math 150 depending on student's need. Students interested
in further course work in mathematics should consult the mathematics
counselors in Math Building, room 120.

Text:

College Mathematics for Management, Life and Social Sciences, 2nd edition,
Barnett; Dellen Publishing Co., San francisco.

Suggested Course content:

-Approximate
Sections Topics Number of Days
2-1 thru 2-6 Review of functions : 3
9-1 thru 9-3 Limit, continuity, rate of change 4
9-4 thru 9-7 Derivative, formulas, chain rule 10
10-1 thru 10-6 Tmplicit, related rates, higher 10
' order derivatives, max., min.,
differential e
11-1 thru 11-6 -~ Thtegration . . 74 5
12-1 thru 12-5 -~ ; < :Exponential and log 3,3
1247 Inproper integrals 3
13-1 thru 13-3 Several variables | 5

DEPARTMENT OF MATHEMATICS course oordinstor: Jack T
THE OHIO STATE UNIVERGITY — comme opryiotors Jecc Bt

231 WEST EIGHTEENTH AVENUE

COLUMBUS, OHIO 43210-1174



Mathematics 130 Elements of Algebra

Su, S, W, Sp 4 cr.

DEPARTMENT OF MATHEMATICS

Prerequisites: ~_THE OHIO STATE UNIVERSITY

i
/

Placement Level 3 or Math 102 231 WEST E‘GH ENTH AV
COLUMBUS, OHIO 43210-5%%

Catalogue Description:

Equations, inequalities, linear functions, exponential and
logarithmic functions, systems of equations, and matrix
algebra.

Purpose of Course:

To introduce students to the pre-calculus mathematics needed in
the Administration Sciences with emphasis on problems from
economics. :

Audience:

Primarily freshmen or sophomores with majors in Administrative
Science.

Background and Attitude of Audience:

The students electing this course have a very wide range of abilities

and interests. Their background consists of some knowledge of
high-school algebra. They are generally a difficult audience to
motivate.

Follow~-up Courses:

Math 131, 132

Possible Text:

Haeussler .and Paul: Introductory Mathematical Analysis,
3rd Edition (Reston)

Syllabus: (16 lecfures, 3 exams)

Topics (Text, Chapter-Section)

1. Exponents and Radlcals, Operations (0.5,6,7,8)
with FractiofgT, f? ﬁyﬁf jﬁdﬂiyﬁzg:;drg e
2. Linear Equatlgigkééddﬁét&gﬁéigEQﬁgtl%ns (1-1,2)
) ﬁ&gisﬁﬁi}ﬁ 5"§§w§§3 §‘§-g§§$:§ o A fao
3. Quadratic Equefiomsqcd %3 ﬁ§§é§§g@i§ﬂxw (1-3,2-1)
4. 1Inequalities and Applications o (2-2,3,4)

EXAM T

5. Functions and Graphs (3-1,2,3)



Mathematics 130

Page 2
SHARERATANI TigfTAATEC |
VTIo%2 VIR ERFARE0H0AH o s (4-1,4-2)
MRV HUERTHER T o | (4-3, 4-1)
ATTE-GTSEN OIFO eUdhiiioy | |
8. Applications of Linear Equations (4-5)
9. Exponential Functions | (5-1)
10. Logarithmic Functions (5-1,2)
EXAaM II
11. Compound»IntereSt (6-1)
12. Annuities-Amortization of Loans (6-2,6-3,6-4)
13. Matrix Algebra (15-1,2,3)
14. Reduction of Matrices (15-4)
15. Same (15-5)
EXAM IIT

16. Inverses, and (or) Determinants and
Cramer's Rule (15.6)

Course Coordinator: Monique
Vuilleumier

Summer 1982

DEPARTMENT OF MATHEMATIGS
THE QHIO STATE UNIVERSITY

~ 231 WEST EIGHTEENTH AVENUE

COLUMBUS, OHIO 43210-1174




Mathematics 131 : Elements of Calculus I

A, W, Sp, Su 4 cr.

Recommended Prerequisites:

Math 130 or 150 or OSU Math Placement Level 1I.

Catalog Description:
Limits, tangent lines, continuity, differentiability, mean value
theorem, graphing techniques, sequences, Taylor's theorem, definite
integral, fundamental theorem of calculus, applications of calculus .
to business.

Purpose of Course:

The 131 and 132 courses are designed to introduce students in the
College of Administrative Sciences to differential and integral
calculus and related business applications. The courses are
problem oriented and little rigor is introduced.

Audience:
Primarily freshmen or sophomores with majors in Administrative

Science and some students in the biological sciences or agriculture.

Background and Attitude of Audience:

The students electing this course have a very wide range of abilities
and interests. They are generally a difficult audience to motivate.

Follow=-up Courses:

Math 132.

Possible Text:

Haeussler and Paul: Introductory Mathematical Analysis, 3rd Edition
(Reston).

BTy Ahavy
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Mathematics 131

Page 2

Syllabus: (Topics, Chapter-Section)

10.
11.
12.
13.
14.
15.

le6.

Limits

Interest Compounded Continuously
Continuity

Continuity Applied to Inequalities
Derivatives

Rules for Differentiations
Derivative as a Rate of Change

Differentiability and'Continuity
Product and Quotient Rule

Chain Rule and Power Rule
Higher Order Derivatives

Derivatives of Logarithmic Functions
Derivatives of Exponential Functions

Implicit Differentiation
Logarithmic Differentiation

Intercepts and Symmetry
Asymptotes

Relative Maxima and Minima
Concavity

Second Derivative Test

Applied Maxima and Minima

Differentials
Elasticity

3 Summer 1982

MATHEMA“CS Course Coordlnator
TURWERSITO

(8-9) |
(8-10) )

(9-1)
(9-2)
(9-3)
(9-4)
(9—5)
(9-6)

(9-7) Optional
(9-8) Optional

Surinder Sehgal




Mathematics 132

.. A, W, Sp, Su 4 cr.

Elements of Calculus II

Recommended Prerequisites:

Math 131 (or 117 or 151)

Catalog Description:

Antiderivatives, techniques of integration, calculus of the logarithmic

and exponential functions, surfaces in R3 , partial derivatives,
Lagrange multipliers, applications of calculus to business.

Purpose of Course:

The 131 and 132 courses are designed to introduce students in the
College of Administrative Sciences to differential and integral
calculus and related business applications. The courses are problem
oriented and little rigor is introduced.

Audience:

Primarily freshmen or sophomores with majors in Administrative

Science and some students in the biological sciences or agriculture.

Background and Attitude of Audience:

The students electing this course have a very wide range of abilities
and interests. They are generally a difficult audience to motivate.

Follow-up Courses:

Math 221

Possible Text:

Haeussler and Paul:
(Reston) .

N

Introductory Mathematical Analysis, 3rd Edition

N’;@O& H
ooz THE OHIO STATE UNIVERSITY
931 WEST EIGHTEENTH AVENUE

COLUMBUS, OHIO 43210-1174



Mathematics 132

Page 2
Syllabus: (Topics, Chapter-Section)
l. Indefinite Integral
Integration Formulas
2. Techniques of Integration
3. Summation
Definite Integral
Fundamental Theorem
4. Area
Area Between Curves
5. Consumers and Producers Surplus
6; Integration by Tables
7. Average Value
8. Improper Integrals
9. Differential Equations
10. Functions of Several Variables
11. Partial Derivatives
12. Applications of Partial Derivatives
Higher-Order Partials
13. Maxima and Minima
l4. Lagrange Multipliers

Course Coordinator:

Summer 1982

NEPARTMENT OF MATHEMATICS
ii‘HE OHIO STATE UNIVERSITY

a::ai“f’
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(10-1)
(10-2)

(10-3)
(10-4)
(10-5)
(10-6)

(10-7)
(10-8)

(10-9)
(11-3)
(11-4)
(11-6)
(11-7)
(12-1)
(12-2)

(12-3)
(12-5)

(12-7)
(12-8)

Bob Gold



Mathematics 148 4 er., College Algebra
A, W, Sp, Su

Recommended prerequisites:

0SU Math Placement Level 3A or above or Math 102

Catalog description:

Rational exponents, inequalities, functions, graphs of polynomial
and rational functions, conic sections, zeros of polynomials

Purpose of course:

The two courses, Math 148 and 150, consist of precalculus concepts
and skills needed by the student entering the regular calculus .
sequence (151, 152,...). The purpose of the two courses is to
prepare the student for Math 151 (calculus). .

:

Audience:

Students with majors in the College of Engineering and the College of
Mathematics and Physical Sciences generally take this course. Some
majors in the College of Agriculutre, Education and the College of
Biological Sciences also require this course.

Background and attitude of audience:

The students in this course have a very wide range of abilities and
interests. Their background consists of some knowledge of high-
school algebra. The overall attitude of the student audience is
good. They are usually well motivated.

Follow-up courses:

Math 150

Text:

e\"

M %555‘ '
o EﬁARTMENT OF MATHEMATICS
THE OHIO STATE UNIVERSITY
231 WEST EIGHTEENTH AVENUE
COLUMBUS, OHIO 43210-1174



Mathematics 148
Page 2

Course Contents:

Chapters 1 through 4 and parts of 6, 10, and 11 of the text.

Exponents and radicals (1.2 and 1.7)
Equations and inequalities (2.4 - 2.7)
Functions (3.1 - 3.4)
Polynomial functions, rational functions, conic sections (.1 - L.h)
Systems of equations (6.1)
Complex roots of equations ' (10.1, 10.2)
Zeros of polynomials, properties of division (11.1)

Course Coordinator: Bert Waits

Summer, 1982

DEPARTMENT OF MATHEMATICS
THE OHIO STATE UNIVERSITY
231 WEST EIGHTEENTH AVENUE

S aTAMIHTAR 30 Trani Pk MBUS, OHIO 43210-1174 |
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Mathematics 150 5 cr. Elementary Functions
A, W, Sp, Su

Recommended prerequisites:

0SU Math Placement Level 2A or Math 148.

Catalog description:

Exponential, logarithmic and trigonometric functions and their
graphs, inverse functions, complex numbers.

Purpose of course:

This course treats the (non-algebraic) functions needed by the
student entering the regular calculus sequence (151, 152,...)

The purpose of Math 150 is to prepare the student for Math 151
(calculus). With 148, the course covers traditional pre-calculus
mathematics.

Audience:

Students with majors in the College of Engineering and the College of
Mathematics and Physical Sciences generally take this course. Some
majors in the College of Agriculture, Education and the College of
Biological Sciences also require this course.

Background and attitude of audience:

The students in this course have a wide range of interests amd most
need to take calculus. Sbtudents should be placed in Math 150 only
if they have a strong algebra background and are well motivatbed.

Follow-up courses:

Math 151

DEPARTMENT OF MAT

THE OHIO STATE UNI}\;E%\ '¥$S
231 WEST EIGHTEENTH AVENUE
COLUMBUS, OHIO 43210-1174



Mathematics 150 |
Page 2

Text:

Hestenes and Hill: Algebra and Trigonometry with Calculators

Syllabus:
Sections 3.3, 3.4, 3.7

Chapter 5.1 - 5.6
Chapter 7.1 - T.4
Chapter 8.1 - 8.7
Chapter 9.1 - 9.7

Chapter 10.1 - lO.H

Relations, Functions, Graphs'
Exponential and Logérithmic Functions
Right Triangle Trigonometry

General Trigonometry

Analytic Trigonometry

Complex Numbers

Course Coordinator: Bert Waits
Summer, 1982

DEPARTMENT OF MATHEMATICS

- THE OHIO STATE UNIVERSITY
231 WEST EIGHTEENTH AVENUE
COLUMBUS, OHIO 43210-1174

SOTTAMAHTAR 10 THIMTAASIC
YTI2SVI 3TATS OIHO 3HT
SUPIVA HTASITHOR TeaW 183
ATIT-OISEM OIHO 2UBMUIUD



Mathematics 151, 152 5 cr. Differential and Integral Calculus
A, W, Sp, Su

Prerequisites:

Math Placement 1 or 150.

Audience:

Students who plan to major in mathematics, engineering, computer science,
or the physical sciences; also strong students in the social sciences
or other areas that make significant use of mathematics.

Content:

151

Preliminaries (review of functions and graphing), limits, continuity,
derivatives, tangents, mazx-min problems, curve sketching, related
rates, derivatives of logarithmic, exponential, and trigonometric
functions.

152
) The integral, Fundamental Theorem of Calculus, applications, area
4 and volume; integrals of log, exp, hyperbolic, inverse trig
functions; methods of integration; polar coordinates.
Text:

Calculus with Znalytic Geometry, 2nd Edition, Ellis and Gulick,
(to be introduced for 151 Autumn, 1982)

Course coordinator; Frank Carroll
Summer, 1982

DEPARTMENT OF MATHEMATICS
THE OHIO STATE UNIVERSITY
231 WEST EIGHTEENTH AVENUE
j COLUMBUS, OHIO 43210-1174



Mathematics H151 - HI52 or 5 cr. Calculus and Analytic Geometry
H151C - H152C

Mathematics H263 or HR63C 5 cr. Calculus

H151, HI51C - A
HI52, H152C - W
HP63, HR63C - Sp

The Honors courses are accelerated versions of the regular sequence in calculus.
They are designed to challenge well prepared, highly motivated students irrespec-
tive of their chosen major area of study. More personal responsibility is
expected from the students in achieving the standard skill techniques than in
the regular courses. Honors sections with a C suffix will make use of computa-
tion with programmable calculators in teaching the honors syllabus.

For the first half of the fall quarter, Math HI51 and HI51C will cover, at an
intensive pace, the topics of Math 151, so that a transfer to Math 151 or 151C
may be made at the end of three weeks by those students who decide not to con-
tinue the accelerated track. After that time, University rules for adding and
dropping courses apply.

Although completion of this sequence 1s comsidered by the Mathematics Department
to be equivalent in course content to Math 151, 152, 153, and 254, only 15 hours
of credit will be earned. Students whose degree programs require mathematics
through Math 254 will gain by having 5 more elective hours available to them as
they pursue their own goals.

Students, who decide to leave the Honors Track at the end of fall term, will
be advised as to future placement in mathematics sequences.

Topics Covered:

H263:

Multivariable calculus (vector approach), gradients, multiple integrals,
line and surface integrals, Green's theorem, divergence theorem, Stokes'
theorem, sequences and series.

H151, H151C: _
Differential calculus of one variable through Beries and sequences

H152, HI52C:

Integral calculus of one variable

Text:

Ellis and Gulick, 2nd Edition, Calculus with Analytic Geometry
to be used beginning Autumn 1982 for HI151.

Course Coordinator: H. Allen

DEPARTMENT OF MATHEMATICS
THE QHIO STATE UNIVERSITY

231 WEST EIGHTEENTH AVENUE

COLUMBUS, OHIO 43210-1174



Mathematics 153, 25k 5 cr. Differential and Integral Calculus
A, W, Sp, S | |

Prerequisites:

Math 152

Audience:

Students who plan to major in mathematics, engineering, computer science,
of the physical sciences; also strong students in the social sciences or
other areas that make significant use of mathematics

Content:

153
Vectors and analytic geometry in two and three dimensions. Functions of
several variables, partial derivatives, directional derivatives, gradient,
extrema. Multiple integrals and applications. Cylindrical and spherical

coordinates.

2ok
Indeterminant forms, L'Hospital's rule, improper integrals. Sequences and
series, Taylor's formula with remainder, power series. Vector calculus,
line and surface integrals, Green's Theorem, vector fields.

Text:

Calculus with Analytic Geometry by Ellis and Gulick, 2nd Edition

Course coordinator:; Ted Scheick
Summer, 1981

DEPARTMENT OF MATHEMATICS
THE OHIO STATE UNIVERSITY
231 WEST EIGHTEENTH AVENUE
COLUMBUS, OHIO 43210-1174



Mathematics 180 5 cr. Insights into Mathematics
s, A, W, Sp

Prerequisite:

Sophomore standing or permission of department.

Catalog Description:

A liberal arts course intended to involve students with mathematics rather
than to develop computational and problem-solving skills; topiecs chosen by
the instructor.

Purpose of course:

Many students at The Ohio State University take mathematics courses for the
purpose of satisfying a graduation requirement but with no need for specific
problem solving skills. The courses that hawve been used by such students

in the part are skill oriented rather than liberal arts type courses. This
course is one that emphasizes involvement with problems in mathematics.
There is no fixed course content. Rather, a faculty member offers a course
treating topics in which he or she is interested in a manner that is
accessible to students without prior training and without a "tool" need

for mathematics.

We feel that this approach is the proper one for a liberal arts course. It
enables us to take advantage of the interests of faculty members to avoid
problems inherent in offering a fixed subject matter course to a large
audience. To date we have involved several faculty members offering a
variety of topies. Four of the many topics used have been Computers in
Society, Symmetry (in art and music), Topology, and Number Theory.

Audience:

Predominantly students in the Colleges of Arts and Sciences and students
from the College of Education who must meet a 5 hour mathematics certifi-
cation requirement.

Course Coordinator:
Summer, 1962

DEPARTMENT OF MATHEM

THE OHID STATE UNIVERSHC
231 WEST EIGHTEENTH AVENUE
COLUMBUS, OHIO 43210-1174



Methematics H190, H191, HR93X Elementary Analysis

HI90 - A 5 Cr.
HigL - W5 Cr.
H263 - Sp 5 Cr.

This three-quarter sequence comprises the first year of the honors program
in mathematics It is designed to challenge talented, highly motivated
students, regardless of their chosen major area of study. The courses
introduce students to the mathematical underpinnings of calculus and
stimulate the development of mathematical thinking, in addition to covering
- the material of the traditional calculus sequence. This sequence will
substitute for Math 151, 152, 153, 254 and 551. It is taught by faculty
members in small sections with considerable teacher-student interaction.

Topics Covered:

H190-H19k ;

Properties of real numbers. Mathematical Induction. Definition of
integral. Integrals of polynomials and trig functions. Applications.
Continuity, limits, derivative and applications. Fundamental theorem and
integrations techniques. Taylor series. Some lst order differential
equations. Complex number field. Sequences and series of numbers and
functions. Uniform convergence. Power series. Functions of several
variables. Vectors. -

H263X

Same as previous page for H263

Text:
Apostol, Calculus, Volume I
Note: It has been the practice to have a separate section of HP63 in spring

continuing the H190-191 sequence. The content is similax to that of the
other HR63 sections but the treatment is more rigorous.

Text:
Apostol, Calculus, Volume II, Chapters 8-12

Course Coordinator: H. Allen
Summer, 1982

DEPARTMENT OF MATHEMATICS
THE OHIO STATE UNIVERSITY
231 WEST EIGHTEENTH AVENUE
COLUMBUS, OHIO 43210-1174




Mathematics 221 - 5 cr. Elements of Calculus IIT
A, Sp

Prerequisites:

Math 132 or equivalent with written permission of the Department.

Catalog Description:

A continuation of Math 132. Topics in calculus.

Purpose of Course:

(a) To prepare the student for Statistics 425.

(b) To prepare the student for additional work in mathematics.
Audience:

Generally Math-Stat or CIS majors in the College of Administrative

Science.

Follow-up Courses:

Math 471, Statistics 425.

Possible Text(s):

See the Course Coordinator.

Suggested Course Content:

See the Course Coordinator.

Course Coordinator: Bert Waits
Summer, 1982

DEPARTMENT OF MATHEMATICS
THE QHIO STATE UNIVERSITY
231 WEST EIGHTEENTH AVENUE
COLUMBUS, OHIO 43210-1174



Mathematics 255 UG5 cr. . Differential Equations and Their Applications
A, W, Sp, Su

Recommended prerequisites:

Math 254

Catalog description:

Basic concepts and methods in solving ordinary differential equations, first
and second order, linear differential equations, series solutions,
numerical methods, Laplace transforms, physical applications.

Purpose of course:

This course is an introduction to the most basic concepts and methods in
solving ordinary differential equations. The emphasis of this course is
on problem-solving. Students after this course should know some applica-
tions of ordinary differential equations in engineering, physics and some
other branches of sciences.
Content:
 } 1. First order Differential Equations with Applications

2. Second Order Linear Equations with Applications

. Series Solutions of Second Order Linear Differential Equations

. Higher Order ILinear Equations

3
N
5. The Iaplace Transform
6. Numerical Methods

*T7

. An Introduction to Systems of First Order Linear Equations.

A First Course in Differenfial Equations with Applicatiors by Dennis Zill

¥This will be taught if time is allowed.

Course Coordinator: Y. C. Iu
Summer, 1982

RTMENT OF MATHEMATICS
Dgi"l:-ﬁ:. OHIO STATE UNIVERSITY
931 WEST EIGHTEENTH AVENUE

‘COLUMBUS, OHIO 43210-1174




Mathematics 256 4 er.
S, A, W, Sp

Recommended prerequisites:

Math 254

Catalog description:

Differential Equations with Applications

First order differential equations, linear equations with constant
coefficients, systems of linear equations, applications to vibrations
problems and electrical networks. Not open to students with credit for

255, 415, 556.

Purpose of course:

This differential equations course is designed to meet the specific
needs of the Mechanical Engineering students.

Audience:

Almost all students will be from Mechanical Engineering.

Possible Texts:

A Short Course in Differential Equations, Rainville and Bedient

Introduction to Ordinary Differential Equations, A. L. Rabenstein

Content:

The content of 256 does not contain Iaplace transformation or power
series methods. It conbains most of the other topics in 255 as well as
systems of eguations and additional gpplications. .

ShuTa
Wt A E im

£ o
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5.1 DEPARTMENT OF MATHEMAT!
““THE OHIO STATE UNIVERSITY

231 WEST EIGHTEENTH AVEN
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Mathematics 256
Page 2

Suggested Outline I (from Rainville and Bedient)’

Chapter 2, Sections 5-12 5 days
Chapter 3, Sections 13-15 3 days
Chapter 5, Sections 24-29 2 days
Chapter 6, Sections 33-37 2 days
Chapter 7, Sections 38-41 1 day
Chapter 8, Sections 4h-45 1 day
Chapter 12, Sections 67-T0 3 days
Chapter 13, Sections 71-79 7 days
Chapter 14, Sections 81-82 2 days
Supplementary Applications 2 days
Review before tests 9 days
Tests . 3 days:
40 days

Suggested Outline II (from Rabenstein)

Chapter 1. Introduction to Differential Equations (all sections)
Appendices Al, A2, A3, Ak, and matrix multiplication

Chapter 2. Linear Differential Equations, Sections 1-12

Chapter 8. Systems of Differential equations,(all sections)

Coufse Coordinator: Frank Carroll
Summer, 1982 :

N ] AVENUE
. a4 WWEST EIGHTEENTH AVENUE
SOTAMEHTAN 710 TVEMTABSARALS, OHIO 43210-11
TGS 12T OHO FHOMBUS: OF
JUVEVA HTVAITHOM Te3W Fes |
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Mathematics H290-291-292 5 cr. Linear Algebra and Multi-Variable
A, W, Sp Calculus

(Substitutes for Math 568, 569; Math 556 (255, 256, 415) and Math 547 and 552.)

Topics Covered:

H290:

Vector spaces, linear maps, matrices, systems of equations,

eigenvalues, eigenvectors, and determinants. Change of basis and
triangular form. Positive definite matrices and spectral theory.
Linear methods applied to multivariable calculus such as impliecit

function theorems.

B29L:

Linear differential equations, systems of linear differential
equations, partial differential equations. Picard's existence and
uniqueness theorem. ILaplace transforms. Fourier series. Heat and
wave equations. Sturm-Iiousille boundary value problems.

H2O2:

s

Content will vary from year to year depending on the audience. In
recent years, the course has included.
]

Course Coordinator: H. Allen
Summer, 1982 -

DEPARTMENT OF MAT
THE OHIO STATE umgggéw S

231 WEST EIGHTEENTH
COLUMBUS, OHIQ 4321‘3‘-/;S " 7



Mathematics 345 Foundations of Higher Mathematics

A., Sp. 4 Cr.
- DEPARTMENT OF MATHE
’Reconmended prerequisites: ' 23EHSVgg%OEgg}.§EUN'VEgég$S
254 or permission of instructor COLUMBUS, OH’O Qgg’gy‘}E"N}zE

Catalog description:
Designed to prepare students for higher mathematics: an introduction to logic,

proof techniques, set theory, nurber theory, integers, real numbers, trans-
finite numbers. -

Purpose of Course:
The intention of Math 345 is to build a solid foundation in those topics
generally assumed, or only lightly touched upon, in advanced mathematics
courses. It is a transitional course intended to follow calculus (254)

and precede advanced calculus (547), abstract algebra (580), linear algebra
(568), and/or topology (560).

Our 100 and 200 level math courses are basically designed to teach the tool
aspect of algebra, geometry, and calculus, whereas in the 500 level mathematics
courses it is important that the student be familiar with the concepts of

proof and generalization. Some students are not ready to handle the abstraction
of these courses without a preliminary introduction to the nature of the
mathematical proof.

Audience:

Students will generally be sophomores who have campleted a calculus sequence
and anticipate some 500-level courses.

Text:

Sentilles: A Bridge to Advanced Mathematics

Suggested course content: Topics include: (not necessarily in order of coverage)

1. Introduction to logic, including proof techniques: indirect proof, direct
proof, mathematical induction. _

2. Basic Set theory

3. Elementary number theory

4. Integers and their properties

5. Real nmumbers including a proof of the Archimedian principal
6. Transfinite numbers (Never seem to get to this)

Course Coordinator: Bob Gold
Summer, 1982



Mathematics 415 5 cr. Ordinary and Partial Differential
Su, A, W, Sp Equations

Recommended prerequisites:.

Math 254

Catalog description:

Ordinary, partial, linear and non-linear differential equations,
Fourier series, boundary value problems, eigenvalue theory, and
Bessel functions.

Purpose of course:

To master the standard techniques of elementary ordinary differential
equations, Fourier trigonometry series, and separation of variables in
Partial Differential Equations. It is a combination of 255 (Differential
Equations) and 512 (Fourier Series and Boundary Value Problems ).

Audience:

The students usually come to the course from the Calculus seduence.

Background and attitude of audience:

This course is designed by a committee (primarily of engineers) which
intended to expose electrical, aeronautical engineering and CIS students
to problem solving in differential equations.

Possible text(s):

Boyce and DePrima, Differential Equations

Suggested course content:

. | DEPARTMENT OF MATHEMATICS
Using Boyce and DePrimsa: ) THE OH'O STATE UN]\]E%SA'];'\?L

Section Numbers Days Spent 231 WEST EIGHTEENTH AVENUE
1.1, 1.2, 2.1-2.7 7 COLUMBUS, OHIO 43210-1174

3.1 - 3.62 10
h.1 - 4.7 10
10.1 - 10.8 13
1.1 - 11.6 5
Optional Material 3 - 5 Systems

Course coordinator: Frank Carroll
Summer, 1982 :



Mathematics 416 5 er. Vector Analysis and Complex Variables
A, Sp :

Recommended prerequisites:

Math 254

Catalog description:

Vector algebra and vector operators, line integrals, analytic
functions, complex integral theorems, power series, residues, and
conformal mapping.

Purpose of course:

The course is required in Aeronautical Engineering. Minimal proofs
should be the rule (e.g., Cauchy Theorem by Green's Theorem rather
than Cauchy-Goursat) or intuitive explanations. The vector analysis
portion should be covered first.

Audience:
At present, almost all students are junlors in Aeronautical Engineering.

Possible text(s):

Vector Analysis, Schaum's Outline

Complex Variables, Churchill, Brown, and Verhey

5"‘*""%% TS
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Mathematics 416
Page 2

Suggested course content:

A combination of 514 (complex variables) and 513 (vector calculus).
Suggested Schedule:
Vector analysis -- 15 classes includimg test
Complex variables -- 15 classes including test
1. COMMENT ~- Use first 3 weeks of quartér for vector analysis. Line
integrals and Green's Theorem needed for complex variable.

Gauss and Stokes Theorems needed for engineering courses
taken concurrently.

Schedule: | 1
Chap. 1-4 -- 4 classes -- treat as review '
Chap. 5 -- 5 classes -- include independence of path
Cﬁap. 9 -- 5 classes -- Gauss, Green, Stokes. Omit p. 107.

2. Schedule:

Chap. 1 -- 3 classes

Chap. 2 -- L4 classes

Chap. 3 -- 4 classes
TEST

Chap. 4 -- 5 classes

Chap. 5 -- 5 classes

Chap. 6 -- 4 classes
TEST

Chap. 7 -- 6 classes

OVERALL COMMENT ~- Run as a problem course. Minimal proofs.

Qgg&%PHWAﬂCS

NUE

04374
,JUBW‘ 403

Course éoordinator: Frank Carroll
Summer, 1982 :




Mathematics 471 ' 5 cr. Matrices and Linear Algebra

A, W

Recommended prerequisites:

Math 153 or 221 or equivalent with permission of department

Catalog description:

Not open to students with credit for 571, 568, or 576. Matrices,

systems of equations, Rn, determinants; vector spaces; appliéations

Purpose of course:

The purpose of the course is to provide an elementary introduction to
the concepts, vocabulary, notation, and results of matrix and linear
algebra. It does not contain the depth of material of $290, 569, or
576. Further, emphasis is placed on the topics as tools rather than
as development of structure; applications are chosen from Markov pro-
cesses and linear programming.

Audience:

Text:

The course is required for CIS majors in the College of Administrative
Science. Students are not too strong mathematically and not always
well motivated., They have a strong desire to see applications of this
material. They also have a dislike for formalism and often bring quite
a bit of computer experience to the course, i.e. & "how-to-solve-it"
approach. :

Mimeographed notes by B. Wyman will be available from Kinko's.

Suggested course content:

matrices - arithmetic, inverse, transpose, rank;
systems of equations - homogeneous and nonhomogeneous;
vector spaces - R%, independence, spanning sets, basis;
determinants - elementary properties, cofactors;

Iinear Programming

Eigenvalues and Eigenvectors;

Markov chains and Difference equations

ourse Coordinator: Bostwick Wyman

C
DEPARTMENT OF MATHEMATICS sumer, 1982
THE OHIO STATE UNIVERSITY

031 WEST EIGHTEENTH AVENUE

COLUMBUS, OHIO 43210-1174



Mathematics 501, 502, 503 Fundamentals of Mathematics I

501 - A. : 4 Cr.
502 - W. 4 Cr.
503 - Sp. . 4 Cr.,

Catalog descriﬁtion:

The integrated sequence 501, 502 and 503 covers the calculus of one
and several variables with applications to statistics, economics

and the social sciences. :

Purpose of course:

This course serves those graduate students in departments outside
the College who need mathematics in their majors but whose under-
graduate training in mathematics is insufficient.

‘Audience:

This course is intended for advanced students in areas other than
the mathematical and physical sciences. '

Suggested course content :

It is an integrated sequence in calculus with vopics from algebra and
analytic geometry introduced as needed. The ccurse content is essentially
the same as the mathematics sequence 151, 152, 253 and 254, with the
exception that some of the theory is deleted and the emphasis is on
applications to statistics, economics and social sciences.

Content includes lines, slopes, derivatives, limits, mean-value theorem;
applications of derivatives to curve sketching, maxims and minima,
approximations; antidifferentiation, the definite integral, fundamental
theorem of calculus; area, volume, other applications of integration;
inverse functions, logarithmic, exponential, trigonometric, inverse trigo-
nometric, and hyperbolic functions; integration techniques, indeterminate
forms; improper integrals; Taylor's formula; iniinite series, differential
. calculus of functions of several variables; multiple intcgration.

Course coordinator: . Archie Addison
Summer, 1982

DEPARTMENT OF MATHEMAT
THE OHIO STATE UNNE“R”QTT'&S



Mathematics 504 5 cr. The History of Mathematics
A, Sp ‘

Recommended prerequisites:

Math 580 or 568 or 507 or permissim of instructor

Catalog description:

Development of mathematics from primitive origins to present forms.
Topics include development of arithmetic, algebra, geometry,
trigonometry, and calculus.

Purpose of course:
This course is an introduction to the History o Mathematics. The
purpose of this course is to expose the students to the good mathe- .
matics of yesteryear. Also, an attempt is made to tie the evolution
of mathematics to the socio-economic conditions of the times.

Audience:
This course is principally a service course for the Math Education
department. It is not recommended in the 4O-hour requirement
necessary for a straight math major. However, if taken as an elective
it could benefit the math major greatly. (95% of the audience are
Math-Ed students)

Background and attitude of audience:
The bakeground and motivation of the average student in this courée is
poor. The stulents often have difficulty organizing their thoughts
on paper.

Pollow-up courses:

This course is terminal.

Possible texts: -

Howard Eves: An Introduction to the Hlstory of Mathematics, 4th ed.,
(HOl't th@%aglgﬁW1mﬁ@ﬁ T %@? S

o A11 0T 5 )
Carl B. Boﬁé Hi%ﬁapﬁf ;%heﬁaﬁlgs (Wiley)
zﬂ%ﬁliqﬁgi§$tﬁﬂfﬁstiw§§zadwg ¥
C.H. Edwar@gljﬂyﬁréﬁhq,Hlstormcab Development of Calculus, (Springer)

38 T R R F .
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DEPARTMENT OF MATHEMATICS
- THE QHIO STATE UNIVERSITY
231 WEST EIGHTEENTH AVENUE
- GOLUMBUS, OHIO 43210-1174




Mathematics 504
Page 2

Suggested course content:

1)

2)

3)

k)

(Note: A * means that this must be included in the course. )

¥reading: (1) Eves of some other general history on mathematics
(2) at least 2 books of Euclid's Elements

*term paper: This paper is to be at least 80% mathematics and the
rest history. The purpose of the paper is to have the
student dig in and learn a certain portion of mathematics
well, and then present it.

lecture topics (most probable): at least one will be explored
thoroughly

counting and the abacus

general solution of the polynomial equation
irrational numbers

astronomy and its effect on the development of math
Cantor theory

conic sections

calculus
the parallel postulate and non-Euclidean geometry

Buclid's Elements | o)
axiomatics e
Boolean algebra

other outside reading
(Note: there are many other good sources. )

Course Coordinator: Charles Saltzer

Summer, 1982

DEPARTMENT OF MATHEMATICS
THE QHIO STATE UNIVERSITY

231 WEST EIGHTEENTH AVENUE

COLUMBUS, OHIO 43210-1174
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Mathematics 507 5 cr. Advanced Geometry
A, W '
Recommended prerequisites;

Math 152 (Integral Calculus)

Catalog description:

Advanced topics from Euclidean Geometry

Purpose of course:

To review and clarify high school geometry, and to introduce some
advanced topics as extensions of elementary Euclidean geometry.

Audience:

The course is required for Education College students specializing
in the teaching of secondary school mathematics. A few of the
students are enrolled in Arts and Sciences, or Engineering.

Most students have weak backgrounds in high school geometry and
analytic geometry. Their preparation has mrkedly deteriorated
during the past 10 years. :

A possible text:

Geometry by Transformations, by E. A, Maxwell, Cambridge U. press.

Suggested Course Content:
% Review of high school geometry
* Fuclidean motions and similarities
(Circular IﬁVersion, or if there is enough time left)
Finite Gé;métr{és . | “

Course Coordinator: Arno Cronheim
Summer, 1982

DEPARTMENT OF MATHEMATICS

_THE OHIO STATE UNIVERSITY

231 WEST EIGHTEENTH AVENUE
.M | COLUMBUS, OHIO 43210-1174



Mathematics 512 Partial Differential Equations
and Boundary Value Problems

VA., W. 5cCr.
Recommended prerequisites:
255 or 556

Cataiog description:

Among the topics considered are: Fourier series, orthogonal relatioms,
vibrating string, steady state heat, Laplace transform, and applicationms.

Purpose of course:

Lots of problem-solving and little theory.

Audience:

Graduate and advanced undergraduate engineers.

Background and attitude of audience:

Derivation of the partial differential equations of vibrating string,
transmission lines, etc. is not expected. Solutions of these equations
and interpretation of the solutions is expected.

 ;Possib1e text(s):

1. Kreyszig, Advanced Engineering Mathematics, Wiley.

This book contains most of the material needed, and much more. It is a
good reference book for engineers to own, espe01ally if they intend to
teke further mathematics courses. It can also be used for 513 and 51k .

3. ‘a) Miller, Partial Differential Equations in Engineering Problems,
Prentice Hall. '

b) Rainville, The Laplace Transform, McMillan,

Suggested”course content:

This course is a three hour course with a lot of material with little emphasis
on theory. A detailed outline based on the following texts is available and

should be followed.
Fourier Series
Separation of Variables and Linear Partial Differential Equations

Laplace Transform: Definition and Elementary Properties
Appllcatxgﬁg“ﬁdﬂ%%ﬁ;nééﬁﬁgﬂgéag .d1fterential equations.
£ .

WY STATS OIHD 3HT
DEPARTMENT/OF EMATE Nﬂcis% ué
THE OHIO STATE GRIVERSITYRLRER. [T )
931 WEST EIGHTEENTH AVENUE
COLUMBUS QHIO 43210 1174




' Math 512 Partial Differential Equations and Boundary Value Problems

Suggested Syllabus:

1.

Fourier Series: 8 days including a test.

Trigonometric and fourier series. Convergence theorem. Even and odd functions
and extensions of functions. Half range expansions. Other topics may be
included if you have time, eg. Complex Fourier Series, double Fourier series.

Kreszig - Chapter 9, Sections 9.1 to 9.5. 9.7 and 9.8_optiona1.
Miller - Sections 15 to 40, except 20, 21, 27, 28, 34, 35, 38, 39.

Partial Differential Equations: 8 days including a test.

Boundary value problems are to be considered for: one dimensional wave equation

(series and D'Alembert solution); one dimensional diffusion equation; and La-

place's equation in the plane. The method of separation of variables is used.

The differential equations need not be derived. Do many examples of each type.

No use of Bessel functions.

Kreszig - Chapter 10, Sections 10.1; 10.3, 10.4, 10.5,
equation.

Skimpy on Laplace's

Miller - Sections 42, 43, 45, 47, 49, 53,

Laplace Transform: 9 days.including a test,

Basic properties of the Laplace transform. Existence theorem (stated). Trans-

form of derivatives. Partial fractions. Inverse transform, Solution of
ordinary linear differential equations with constant coefficients. Trans-
forms of periodic functions. The '"Second Shifting Theorem'" and applicationms.
Systems of differential equations and Convolution formula, if time allows.

Kreszig - Chapter 4, Sections 4.1 to 4,9..

Rainville: Chapters 1, 2, 3, 4.

g partial differential equations, or

Application of Laplacevtransform to solvi ‘
3 days.

other topics you feel are interesting or jmportant:

H
i

This will depend on the text you use,

Course coordinator: J. T. Scheick

Summer, 1982 -

DEPARTMENT OF MATHEMATICS
THE OHIO STATE UNIVERSITY
231 WESTEMATERNTH. AVBNUE 1500
COLUMBUS/DRIO AGQ1BFAIZ DIHG IHT
SUMIVA HTVIATHOII TAIW Tos
CAVEEGISER CHO 2usiitLon
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Mathematics 513 Vector Analysis for Engineers

Recommended prerequisites: : THE OHIO STATE UNIVE | ICS

alculus an ifferential equations 231 WEST E'GHTE
Caleslus and differential equations: Q) MBUS, .omo%gi%\./f Yo

Catalog description:

'Vector algebra, vector operators, line integrals, vector integral
theorems, curvilinear coordinates; applications.

Purpose of course:

A "skills" course designed to give familiarity with vector notation,
vector operations, line surface integrals. Ample class time should

be devoted to problems.

Audience:

Students are mainly graduate engineers whose last course was
‘several years ago. .

Possible text(s):

Vector Calculus - Lindgren

Advanced Engineering Mathematics - Kreyszig, chapters 7, 8. This is
also a good general reference book for engineers. It can also be used

for 512, 51k.
Suggested course content:

Fron Lindgren: Level of text is about right. Supplemeuntary problems
(e.g., Vector calculus--Schaums) will be needed.

Suggested Schedule:

Cch. 1 -- Vector Algebra, geometry, operations
As this is review, more time produces

less interest. 3 days.
Ch. 2 -- Vector functions of 1 variable, space

curves, arc length

Parametrization of curves is difficult 6 days.
Ch. 4 =-- Vector functions of position, chain rule

surfaces, del operator, line and surface

integrals

parametrization of surfaces. 10 days.
Ch. 5 -- Integral Theorems

Gauss, Green, Stokes, path independence 7 days..

Course coordinator: J. T. Scheick

Summer, 1982



Mathematics 514 Complex Variables for Engineers

Sp. 3 cr.

Recommended prerequisites:

513 or equivalent (so some time on line integrals may be saved and Green's
Theorem may be used to get the Cauchy integral theorem).

Catalog déscription:

Introduction to complex variables, analytic functions,'complex integral
theorems, power. series, residues, conformal mapping. '

Purpose of course:

Subject matter needed in engineering courses.

Audience:

A "skills" course for undergraduates and graduate engineers.

Background and attitude of audience:

Do not overestimate the students’ computational skills because they are
engineers; in fact, class discussion of assigned problems is helpful. Discuss
the theory, but spend most of the time sharpening computational skills and

showing them how to use the theory.

Possible text(s):

1. Churchill, Complex Variable and Applications (a bit hard to read for students)

2. Smith, Elementary Complex Variables, Merrill

3. Kreyzig, Advanced Engineering Math

The last contains much diverse material. It is an excellent reference for

engineers on many topics in mathematics.

Every suggested text has too much material, so it is helpful to give a review
sheet before tests. These students want the text for reference and the
lectures to make the text understandable. ' -

DEPARTMENT OF MATHEMATICS 17/
THE OHIO STATE UNIVERSITY ! i
931 WEST EIGHTEENTH AVENUE

COLUMBUS, OHIO 43210-1174"



Mathematics 514
Page 2

Suggested course content: -

Syllabus based on Churchill:

1. Complex Numbers, polar form ‘ 3'days_
2. Analyticity, Cauchy-Riemann Eq. 3 days
3.  Elementary Functions | ) 4 days
Test
4., Mapping by elementary functions | | 3 days
5. Cauchy integral Theorem and consequences 5 days
| Test
6. Power series 3 days
7. Residues, definite integrals ' 6 days
Syllabus based on Kreyzig:_ (2 tests and a final exam) .
1ll. Complex Analytic Functioﬁs : 9 days
12. Conformal Mapping (omitvl2.6) L days |
13; Complex Integrals . 5 days
1k. Sequences, Series (Just state definitions 1/2 day
and the theorems on power sgries)
15. Taylor and Laurent Series ‘ 2'1]2 days
16. Integration by Residués _ 6 days

" 17. Complex functions and Potential Theory:
only if you have some time left over and
the students are well versed with the

above material

Course coordinator: J. T. Scheick
Summer, 1982 :

DEPARTMENT OF MATHEMATISAVSHTAN 70 THAMT A7

THE OHIO STATE UNIVERSIAZSi2 111 37ATE O gt
231 WEST EIGHTEENTH AVEMEVA HT/33 1113 Teaw tus
- COLUMBUS, OHIO. 43210-8¢T1-51Seb CIHO 2UgiitiiL:



Mathematics 530 3 cr. Probability I
A

Recommended prerequisites:

Math 254

Catalog description:

Axioms of probability, combinatorial probability, random varieble,
independence and conditioning, expectation, variance, law of large
numbers. »

Purpose of course:

The student is exposed to the foundations of modern probability
theory and its applications. His understanding of analysis is
strengthened by its use in probability theory.

Audience:
Majors in mathematics, physics, engineering (especially electrical
engineering), biological sciences. There are many students in the

course who are not mathematics majors. For the most part the students
are interested and hard-working.

Follow-up courses:
Mathematics 531

Possible text:

K.L. Chung, Elementary Probability Theory with Stochastic Processes

Syllabus:

Sets

Probabllity

Counting

Random Variables

Independence and conditioning

Mean, Variance, Law of large numbers
Exams and Review :

Course Coogginator: Louis Sucheston
DEPARTMENT OF MATHEMATICS — o

THE QHIO STATE UNIVERSITY
231 WEST EIGHTEENTH AVENUE
- COLUMBUS, OHIO 43210-1174



Mathematics 531 3 cr. Probability II
W

Recommended prerequisites:
Math 530
Catalog description:

Continuation of 530; examples of distributions, independence,
conditional and marginal distribution, laws of large numbers, central
limit theorem.

Purpose of course:
The student is exposed to the foundations of moadern probabllity
theory and its applications. His understanding of analysis is
strengthened by its use in probability theory.

Audience:

Majors in mathematics, physics, engineering (especially electrical
engineering), biological sciences.

Background and attitude of audience:

There are many students in the course who are not mathematics
majors. For the most part the students are interested and hard-

working.
Follow-up courses:

Before a student takes further probability theory, he will need
651-653. ‘

Possible text:

K.L. Chung, Elementary Probability Theory with Stochastic Processes

- Syllabus:

Poisson and Normal Distributions
Markov Chains

Additional Topics

Exams and Review

Course Coordinator: Louls Sucheston
Summer, 1962

DEPARTMENT OF MATHEMATICS
THE OHIO STATE UNIVERSITY
231 WEST EIGHTEENTH AVENUE
COLUMBUS, OHIO 43210-1174




Mathematics 54T Introductory Analysis I

Su, A. W. 3 cr.

Recommended prerequisites: : DEPARTMENT OF MATH
25&‘0'1' permission of instructof . THE OH’O STATE UN’VE}A%”SA,?\?S
- | 231 WEST EIGHTEENTH AVENUE

COLUMBUS, OHIO 43210-1 174

Catalog description:

The first course of a three-course sequence designed to develop
analytic intuition and proof skills; studentsparticipation is
emphasized; real numbers, sequences, series, continuous functions.

Audience:

The students will be principally mathematical and physical
science majors and engineers.

Follow-up courses:

548, 549

Possible text(s):

Avner Friedman
Wateon Fulks
. Anthony Labarre

Suggested course content:.
547, 548, 549 is a sequence designed to develop wnalytic intuition

and proof skills. Student participation is emphasized. Real numbers,
sequences, series continucus functions.

Topics to be covered (not necessarily in order of coverage )

1. The structure of the real numbers.

o, A careful study of limits of sequences, series, and properties of
the 1limit process; here it is proved that a bounded sequence of

real numbers has a convergent subsequence.

3. A study of continuous functions including the proofs of the
intermediate velue theorem and the theorem that a continuous
function on a closed bounded interval is uniformly continuous.

Course coordinator: David Dean

. | o Summer, 1982



Mathematics 548 Introductory Analysis II

Su,, W., Sp. 3 cr.

B 3 DEPARTMENT OF MATHE
Recanmeqded. prerequisn..tes: ' ‘ THE OHIO STATE UNNF“RASA;'].!\?S
547 or permission of instructor 231 WEST E,GHTEENTH AVENUE
COLUMBUS, OHIO 43210-1174

Catalog description:
Continuation of -547; sequences of functions, differentiation, the
Riemann integral, . -

Audience:

The students will be pr1nc1pally mathematical and ‘physical science
majors and englneers. :

Follow-up courses:

549 or 551 or 552.

Possible text(s):

Avner Friedman
Watson Fulks
Anthony Labarre

Suggested course content:

547, 548, 549 is a sequence designed to develop analytic intuition
and proof skills. Student participation is emrhasized, Sequences
of functions, differentiation, the Riemann integral. :

548 is a continuation of 547 including the following topics:

1. Properties of limits of scquences of functions,

2. An exploration of functions having a derivative, with proofs
of the mean-value theorem and Taylor's theorem with remainder.

3. The development of the fundamental theorem of the calculus,
substitution formulas and an examlnatlon of functions having .

-8 Riemann 1ntegxal

Course‘coordinator: ‘David Dean

Summer, 1982



Methematics 549 , Introductory Analysis III

Sp. 3 cr.
DEPARTMENT OF MATHEMATICS

THE OHIO STATE UNIVERSITY
| 231 WEST EIGHTEENTH AVENUE
548 or permission of instructor - COLUMBUS, OHIO 43210-1174

Recommended prerdquisites:

Catalog description:

‘Continuation of 548; the Riemann-Stieltjes integral; an introduction
to the calculus of several variables.

-Audience:

The students will be principally mathematical and physical science
majors and engineers.

Follow-up courses:

551 or 552.

Possible text(s):
Watson Fulks

Suggested course content:
57, 548, 549 is & sequence designed to develop analytic intuition end
proof skills. Student participation is emphasized. Riemann-Stieltjes
integral, an introduction to the calculus of several variables. 549

is & continuation of 548. After completion of 548 the student is ready
to begin the study of the calculus of several variables. '

Topics inciuded’would be:
1. An introduction to functions of pounded variation through the
study of the Riemann-Stieltjes integral. -

o, The calculus of geveral variables with the emphasis on differentiable
‘functions, Green's theorem and then multiple integration; including
proofs that iterated integrals do compute volumes under sufficiently
strong hypotheses. :

Course coordinator:i David Dean

Summer, 1982



Mathematics 551 Vector Analysis

Au., Sp. 5 cr.

Recommended prerequisites:

Math 254

Purpose of course:

The course is designed to enable students to understand and use the :
techniques of vector analysis in 2 and 3 dimensional space. Applications
in geometry should be emphasized. This course is not open to students
with credit for 513, 551.01, or 551.02. '

Possible texts:

Kaplan - Advanced Calculus, with supporting problems from Schaum's.

Suggested Course content:

Partial differentiation - Transformations of variables, vector algebra

_ and vector calculus for curves, vector differential operators, line and
surface integrals, Theorems of Stokes, Green, and the divergence theorem.
Emphasis on techniques and calculations.

Course coordinator: David Dean
Summer 1982



Mathemn tics 552 5 ecr, Complex Variables I
Su, W
Recommended prerequisites:
Math 254
Catalog description:

Topics discussed include power series expansions, the formula of
Cauchy, residues, conformal mappings, and elementary functions in
the complex domain. :

Purpose of course:

The students are to learn the basic facts and techniques of complex
variables, as done in, for instance, the first 8 chapters of
Churchill. The fact that it is a 5 hour course permits more depth
than is possible in, say 514 or 416. Because the course has
minimal prerequisites, the emphasis will be on problem techniques.

Audience:

Recommended in a math major program. Required in the Physics program
(they take 551 and 552, but not advanced calculus). Occasional

engineering grad students.
Background and attitude of audience are good.
Follow-up courses:
All gradzate applied math, and many science and engineering courses.
Possible text:
Chuichill, Kaplan, a dozen others.
Suggested course content:

Algebra of complex numbers, geometry of the complex plane, elementary
functions and mappings, Taylor's and Laurent's series, residue calculus.

Course coordingtor: ¥F. W. Carroll
Summer, 1982

DEPARTMENT OF MATHEMATICS
_ THE OHIO STATE UNIVERSITY

231 WEST EIGHTEENTH AVENUE
COLUMBUS, OHIO 43210-1174



Mathematics 556 3 ecr. Differential Equations
A, Sp

Recommended prerequisite:
Mathematics 254
Purpose of Course:

This is not intended to be a cookbook problem solving course in
ordinary differential equations, but should be considered as a
brief introduction to the theory and solution of initial wvalue

problems.

The emphases of the course are (1) lst and 2nd order linear
differential equations (2) Series solutions of linear differential
equations and (3) Euler's proof and existence and uniqueness of
solutions for linear equations and naturally the Euler's numerical
method of solutions.

Audience:

The sole prerequisite is the calculus sequence. We can expect the
students in this course to have a wide range of mathematical back-
grounds. Therefore knowledge of uniform convergence and familiarity
with power series cannot be assumed.

We are likely to find a large portion of the audience to be physics,
CIS and math majors. In view of the first group, examples are in
order; for the second group, it will be interesting to get some
computer time and do a little numerical work in conjunction with -
approximation of solutions. For mth majors, the philosophy in this
course is to build & bridge between the calculus sequence and more
advanced analysis courses., For instance, uniform converngence will
naturally be introduced in finding solutions by approximation.

Syllabus:
Topics (not necessarily in order of coverage):

First order Differential Equations

The existence-uniqueness theorem: Picard iteration.
Difference Equations, numerical approximations.
Second Order Linear Differential Equations.

Series solutions of linear equations.

U W O

. o

Course Coordinator: Y. C. Im
Summer, 19&

DEPARTMENT OF MATHEMATICS
THE QHIO STATE UNIVERSITY

231 WEST EIGHTEENTH AVEN

COLUMBUS, QHIO 4321¢




Mathematics 557 3 cr.
W .

Recommended Prerequisites:
Math 556
Course Objectives:

This is a continuation of the course Math 556. Systems of First Order
Equations and Qualitative Theory of Differential Equations are
essential ingredients in this course. Examples and . applications of
Differential Equations are expected to be emphasized. Partial
Differential Equations are also to be introduced.

Syllabus:
Topics (not necessarily in order of coverage):

1. Review of vector spaces as introduced in the basic calculus
sequence.

2, Systems of first order equations - the eigenvalue-eigenvector
method of finding solution.

3. Quelitative theory of differential equations:
Stability of equilibrium solutions
Poincare-Bendixon Theorem

b, Introduction to Partial Differential Equations:
Separation of Variables and Fourier series

Course coordinator: Y. C. Imu
Summer, 1982

DEPARTMENT OF MATHEMATICS
THE QHIQ STATE UNIVERSITY
231 WEST EIGHTEENTH AVENUE
COLUMBUS, OHIO 43210-1174



Mathematics 559 3 cr. Topology
W R
Prerequisites;

Math 254 or permission of department.

Catalog description:
Rubber sheet and combinatorial geometry, networks, four-color theorem,
surfaces, Euler characteristic, applications to fixed point theory and
calculus.

Follow-up courses:

Math 560, 655, €56, 657

. Suggested Text:

B. Arnold, Intuitive Concepts in Elementary Topology

Suggested Course Content:

The catalog description is accurate.

Course Coordinator: Norman Levine
Summer, 1982

DEPARTMENT OF MATHE

_THE QHIO STATE UNI‘/E%SI}I]{!\?S
231 WEST EIGHTEENTH AVENUE
COLUMBUS, OHIO 43210-1174



Mathematics 560 3 cr. Topology
Sp

Prerequisites:
Math 547 or 559 or permission of department.
Catalog description:
Metric spaces, abstract topological spaces, limits, convergence, con-

tinuity, compactness and connectedness

Follow-up courses:

Math 655, 656, 657

Possible text(s):

(1) Undergraduate Topology Kasriel
(2) Elementary General Topology Moore
(3) Elementary Topology Gemignani

(4) Foundations of General Topology Pervin

Suggested course content:

The catalog description is accurate.

Course Coordinator: Norman Levine
Summer,1982

DEPARTMENT OF MATHEMATICS

THE QHIO STATE UNIVERSITY

231 WEST EIGHTEENTH AVENUE

COLUMBUS, OHIO 43210-1174



Mathematics 568 Linear Algebrae I

Su., A., W., Op. 3 er,

' Recommended preréquisites:

153 or permission of department
Not open .to students with credit for 471 or 576.

Catalog description:

®® and its subspaces; matrices as meppings; ma‘brixn

The space :
dot product in R ;

algebra; systems of equations; determinants;
geometric interpretations. -

Audience:

In the sequence 568 and 569, the emphasis is place on techniques and
computational skills. The students would be predominately sophomores
having no prior experience with linear algebra or "proof". Along with
servicing mathematics majors, the course will probably also enroll students
in the physical sciences, secondary math education, CIS, engineering, and
mathematical sciences.

Follow-up courses:

For Math and education majors:

the sequence 580, 581, 582
For service: 569 .

Possible text(s):
' Elementary Linear Algebra, Shields, 3rd Edition.

g
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Mathematics 568

Page 2

Suggésted course content:

The purpose of the course is to provide an introduction to the
concepts, vocabulary, notation and results of matrix algebra -
with interpretations in the space R". Emphasis is on techniques
rather than development as algebraic structure.

Topics to be covered (not necessarily in order of coverage ).
1. The space R® (addition and sealar multiplication).

2. Subspaces of yi (geometric descriptions; independence;
spanning sets, basis and dimension).

3. Matrices as descriptions for mappings of R » R 5 informal
introduction of characteristic roots and vectors.

i, Algebra of matrices (additionm, multipiicaticn, ‘transpose,
inverses). v ‘ o |

5. Determinants and properties (relation to matrix inverses).

6. Systems of equations (homogeneous; non-homogeneous, kernel and
image speces of matrix as mappings; rank; nullity, Cramer's ' \ J
rule, Echelon forms).

7. Sta.nda.rd inner product (dot product) in IRn; orthogonality and
orthonormal bases. :

Suggested additional topics, as time permits: further experience
with characteristic roots and vectors; other vector spaces over
R, e.g. the space of matrices, function spaces.

Course Coordinat_or: Willie McWorter

Summer 1982

. DEPARTMENT OF MATHEMATICS
THE OHIO STATE UNIVERSITY _
SOEAAMMEST EFGHTEENTIS AVENUE
TTRUBIBUS ORI B 177 ‘
SUMBVA HTHSTHDE TRAW Tes ~ | .
ST -0ISER CIHO AUGHLIUY | | o



Mathematics 569 Lincar Algebra II

'Su., W., Sp. 3 cr.

Recommended prerequisites:

568 or permissinn of department
Not open to students with credit for 471 or 576.

Catalog description:

Vector spaces over IR and € ; linear transformations; the
polynomial ring IR[x]; characteristic values and vectors;
inner product spaces; quadratic form reduction; Principal Axis

Theorem.

Audience:

Predominantly a service course for physical sciences, CIS,
engineering and mathematical sciences majors.

Follow-up courses:

h!

Any course having a linear algebra prerequisiﬁe.

Possible text(s):
Elementary Linear Algebra, Shields; 3rd Edition.

H
¥
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Mathematics 569
Page 2

Suggested course content:

The purpose of the course is to provide an introduction to vector
spaces as an algebraic structure. Relying on the techniques and
interpretations established in 568 more emphasis is placed here on
abstraction aad proof.

Topics to be covered (not necessarily in order of coverage ).

1. Definitions and examples of vector spaces over IR and ¢

(include M 1(10 and function spaces).
,:

2. Definition of linear tiansformations; kernel, image, isomorphisms;
' dimension relations.

3. Vector space structure of ngm(v,w) and relation to M n(ﬂﬂ
. . 2

with choice of bases.

4. FElementary properties of the polynomisl ring -R[x] (C[x]); 1
definition of minimal polynomial and characteristic polynomial. :

'5. Cheracteristic roots and characteristic vectors; diagonalization
of matrix. _ ‘

6. Symmetric metrices; inner products and quadratic forms.

7. Principal Axis theorem (least squares and spectral theory).

For the service aspects of the course (statistics, physics,.engineering)
the latter two topics are of importance. A fairly thorough treatmentv.
of these should be included; If time permits we could treat canonical

forms.

Course Coordinator: Willie McWorter

Summer, 1982

DEPARTMENT OF MATHEMATICS
_THE QHIO STATE UNIVERSITY
W AVENUE
0r1174 |
AW TEs | | |




Mathematics 573 5 cr. ‘ Elementary Number Theory
W

Recommended prerequisites:
Sophomore standing

Catalog description:
Utilization of concrete examples to introduce concepts of modern
algebra; prime numbers, congruences, Dipphantine equations,
elementary combinatorial analysis.

Purpose of course:
To give students an introduction to some ideas in abstract algebra,

and more particularly the discipline of number theory; to develop
reasonable facility in the student of proof formulation.

Audience:

Audience is varied: for some a first course inpresenting mathematical
proof.

Possible text:

Niven and Zuckerman: An Introduction to Theory of Numbers (3rd Edition)

Suggested course content{ (Not necessarily in order of coverage. )

1. Divisibility properties of Z; primes, euclidean algorithm,
unigue factorization, greatest common divisors, least common multiples.

2, Linear diophantine equations.
3. Congruences; Euler's function, Euler-Fermat Theorem.

L., Linear Congruences, Chinese Remainder Theorem, Quadratic Congruences,
Reciprocity law. ,

5e Extensioﬁs and generalizations: Polynomial rings over flelds;
‘Quadratic Number Fields.
Course Coordinator: Paul Ponomarev

Summer 1982

DEPARTMENT OF MATHE

_ THE OHIO STATE »UNI\!E?’?‘S?’?\?S
231 WEST EIGHTEENTH AVENUE
COLUMBUS, OHIO 4321 0-1174



Mathematics 574 5 cr. Geometry
A

Prerequisites:

Permission of instructor, or some linear algebra. (In the future, a 3-hour
sophomore linear algebra would be appropriate.)

Catalog description:
Euclidean and non-Euclidean geometry, emphasizing algebraic connections;
affine and projective planes, duality. Additional topics: finite planes,
HILBERT's postulates.

Purpose of course:

To strengthen geometric intuition, to stress geometric aspects of linear
algebra, to introduce the student to geometries different from high
school geometry. KAPLANSKY's little book, "Linear algebra and geometry;
a second course", conveys the ideal spirit one should try to approach.

Auvdience:

Anyone interested in geometry. Mathematics majors, and undergraduate
or graduate majors in Mathematics education.

Text s

Fishback, Projective and Euclidean geometry, (John Wiley and Sons).

Course content:

Construction of real projective plane from affine plane, barycentric and
homogeneous coordinates, duality, affine and projective transformations,
double ratio. Conic sections, and the group of a conic section.

KIEIN's model of hyperbolic geometry. Exercises on projective planes
over Z mod p . :

Course coordinator: Arno Cronheim
Summer, 1982



“

Mathematics. 575 5 cr. Combinatorial Mathematics and Graph Theory
W, Sp

Recommended preredquisites:

Math 568 or permission of instructor.

Catalog description:

Some classical puzzles of recreational mathematics; matching theory,
greph theory, network flows, and optimization; enumeration techniques;
combinatorial design and coding theory.

Purpose of course:

The purpose of this course is to acqualnt the student with some aspects
and applications of modern comblnatorlal theory; in particular, to
communicate the meaning of the word "combinatorial” and to develop the
student's faecility for dealing with discrete and essentially non-
algebraic mathematical problems. The primary emphasis is on theory,

but numerous illustrations and applications are presented. In addition,
much of the theory (e.g. network flow theory, matching theory) has
developed in response to practical optimization problems of various kinds.

The course is designed to serve both the prospective mathematics graduate

student as well as the student with an interest in or need for
combinatorial techniques and tool.s

Audience:
In addition to math majors, there will be students from CIS, education,
and miscellaneous arts and sciences majors.

Background and attitude or audience:

The mathematical background and ablllty of the students varles through
a wide spectrum. This nonunlformltygcreate”~“ e ip )
students seem to benefit from tﬁﬁgﬁ

Present text:

DEPARTMENT OF MATHEMATIC
THE QHIO STATE UM\:’ERSITYS

231 WEST EIGHTEENTH AVENUE

COLUMBUS, QHIO 43210-1174




g e

Mathemati ¢cs 575
Page 2

Suggested Course Content:

1) Basic counting principles: sets, mappings, one-to-one correspondences
and cardinality, the rules of sum and product, pigeonhole principle
and Ramsey's Theorem, binomial coefficients.

2) Enumeration theory: Inclusion - exclusion principle, recurrence

relations, generating funections.

*3)  Combinatorial designs: Latin squares, magic squares, finite geometries,
difference sets, Steiner triple systems.

4) Matching theory: bipartite graphs, Konig's Theorem, and the "Marriage

Theorem”, the assignment problem.

5)  Elementary graph connectivity: paths,
. trees, Eulerian and Hemiltonian paths

6) Graph coloring: plenar graphs and the
Color Theorem, chromatic polynomials.

connectivity, cycles, cutsets,
and circuits.

Euler characteristic, Five

7) Flows in networks: Maxflow-Mincut Theorem, transportation problems,

Menger's Theorem.

Course Coordinator: Tom Dowling
Summer, 1982

DEPARTMENT OF MATHEMATICS
THE OHIO STATE UNIVERSITY
231 WEST EIGHTEENTH AVENUE
COLUMBUS, OHIO 43210-1174
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Mathematics 576 5 cr. Linear Algebra and D1s eBe Algebraic
A, W, Sp Structures I

Note: The linear algebra segment of 576/577 has been shifted to 577.

Proposeed catalog description:

Sets, mappings, and relations; elementary counting principles; methematical
induction; graphs and directed graphs; semigroups and groups; boolean
algebras; applications to computer science.

Present catalog description:

Linear algebra (vector spaces, linear maps, matrices, systems.of equations)
and in roduction to discrete and finite algebraic structures with appli-
cations to computer and information sclence.

Purpose of course:

This course is intended primerily for CIS majors. The primary purpose

of the course is to introduce the student to fundamental algebraic, logical,
and combinatorial concepts in mathematicswhich are needed in upper

division CIS courses. A secondary purpose is to acquaint the student with
some applications of these concepts to computer science.

Audience:

The students are upper level undergraduates with the exception of a
few beginning graduate students. All have taken at least Math 254, but
few have any background in algebra.

Background and attitude of audience:

With a few exceptions each quarter, the mathematical sophistication of the
audience is quite low. They fare much better with computational exercises
than with proofs and exercises which test understanding of concepts, but
it is important that they be exposed to and -attempt formal proofs to

some extent. Reference to various appllcatlons of the material to
computer science helps to motivate the students and maintain their
interest, but Math 576 should be cons1dered an honest mathematlcs course.

Follow-up courses : ' o ey 5y

CIS majors in.
course, either Math
for these. CIS major | g I
take any further mathematlc‘/;iwf;; b

Possible text:

The text used in 1981/2 is being replaced, probably by:

{: > F. Preparata and R. Yeh, Introduction to Discrete Structures, Addison-Wesley, 1973.
DEPARTMENT OF MATHEMATICS
THE OHIO STATE UNIVERSITY

231 WEST EIGHTEENTH AVENUE
COLUMBLIS QHIO 4321D.1174



Mathematics 576
Page 2 N '“{“'3;\;;%

Suggested course content:

Formal systems, logical deduction, and mathematical induction. Sets,
binary relations between sets, mappings, relations on a set, equivalence
relations and partitions. Elementary counting principles and recurrence
relations.

Directed graphs, reachability and strong connectedness. Undirected graphs,
trees, planar graphs, and path problems.

Binary operations. Semigroups, monoids, and groups. Isomorphisms,
congruences, and homomorphisms.

Partial orders and lattices, with emphasis on distributive lattices and
boolean algebras. Boolean functions.

At the end of each chapter, the suggested text describes numerous
applications fram which the instructor may select topics to the extent

that time and his/her interest permits.

Course Coordinator: Tom Dowling
Summer, 1982

DEPARTMENT OF MATHE -
_ THE OHIO STATE UNNE%\R%"VCS
231 WEST EIGHTEENTH AVENIH
COLUMBUS, OHIO 43210-117
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Mathematics 577.01 ) Linear Algebra and Discrete
' Algebraic Structures

W.,S. S ecr,

Recommended prerequisites:

Math 576

Catalog description:

A»continuation'bf 576, .

-

Purpose of course:

This course is intended primarily for CIS majors. The purpose of
this course and its prerequisite 576 is to provide a foundation
in linear algebra and discrete structures, This is important for
g1l CIS students and would be essential, in particular, for those
desiring to go on to graduate studies. - :

The course has been designed with input from the CIS faculty, and
it is their wish that it be an honest algebra course. But topics
are chosen with the audience in mind, and relevancies to computing

are pointed out as they arise.

Audience:

The students are upper level undergraduates with the exception of
a few beginning graduate students. All have taken at least
Math 254, but have no background in algebra.

Backgfound and attitude of audience:

With several notable exceptions each quarter, the mathematical

sophistication of ‘the audience-is poor. It is necessary (and
oose the subject matter and problems carefully

i their interest. They will

erested ‘in learning how to do things.
the..students do not speak our

‘end, the majority of students

DEPARTMENT OF MATHEMATICS

THE QHIO STATE UNIVERSITY .
231 WEST EIGHTEENTH AVENUE =~ (over)
COLUMBUS, OHIO 43210-1174



Mathematics 577.01
Page 2.
Possible text(s):

The present texts for the sequence 576-577.01 are
1. Schaum's Outline "Linear Algebra."
2. Lindsay Chdes, "A Concrete Introduction to Higher Algebra."

These need to be augmented with notes on primitive elements;
polynomial congruences, and error-correcting codes.

- 3uggested course content:
I. Continuation of linear algebra from 576.
Transformations'and the algebra of matrices. Orthogonal

projections and curve fitting. Determinants, eigenvalues,
diagonalization, and linear recursions. Canonical forms.

II. Groups.

Groups of permutatlons, Cayley graphs. Lagrange's Theorem.
Groups of units modulo n and primltive elements modulo p.

III. Polynomial rings.

Roots; rational roots. Divisibility and the Fuclidean
~ algorithm. Congruences and factor rings. =
- and polynomial codes.

" Course coordinator: Tom Dowling

Summer 1982

OEPARTMENT OF MATHEMATICS
~ THE OHIO STATE UNIVERSITY
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Mbthematics 577 5 cr. Linear Algebra and Discrete Algebraic
Structures II

Note: The discrete stéructures component of 577 has been shifted to 576.
Proposed Catalog Description:

Matrices and linear equations; subspaces, bases, and dimension; determinants;
vector spaces and linear transformations; eigenvalues, eigenvectors, ad
diagonalization; applications to error-correcting codes.

Present catalog description:
A continuation of 576.
Purpose of course:

This course is intended primarily for CIS majors in the College of
Engineering who need a second upper division mathematics course in addition
to Math 576. The content of the course is comparable to that of Math

568 and much of Math 569, with some treatment here of vector spaces over
the finite fields Z/pZ. The primary purpose of the course is to introduce
the student to the fundamental concepts and techniquesof linear algebra.

A secondary purpose is to acquaint the student with some applications

of the material to computer science.

Audience:

The students are upper level undergraduates with the exception of a few
beginning graduate students. All have taken at least Math 254, but
few have any background in algebra.

Background and attitude of audience:

With a few exceptions each guarter, the mathematical sophistication of the
audience is quite low. They fare much better with computational exercises
than with proofs and exercises which test understanding of concepts, but
it is important that they be exposed to and attempt formal proofs to some
extent. Reference to various applications of the material to computer
science helps to motivate the students and maintain their interest,

buth Math 577 should be considered an honest mathematics course.

Follow-up courses:

CIS majors in Math 577 will likely have taken the discrete structures course
(Math 576) earlier, but that cougﬁgﬁggu%§?§g;;ggkigz,ﬁ§gg;;ngeyaﬁh
576 nor Math 577 should be considered aipriveqiisite -Tor] the other.
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The text used in 1981/2 is the 'sahd -dsi bibRuabH 568/ ifext:

DN AN

L. Johnson and R. Riess, Introduction to Linear Algebra, Addison-Wesley, 1081.

DEPARTMENT OF MATHEMATICS

. THE QHIO STATE UNIVERSITY
. wiee..,, 231 WEST EIGHTEENTH AVENUE
e GOLUMBUS, OHIO 43210-1174




Mathematics 577
Page 2

Suggested course content:

Systems of linear equations, matrices, and Gauss1an elimination;
echelon matrices; matrix operations, llnear independence, nonsingular
matrices and matrix inverses.

The vector space Rn, subspaces, bases, and coordinates; linear
transformations, matrlx representations, change of basis, and
diagonalization.

Iinear error-correcting codes; parity check matrlces and their relation
to error correction; decoding methads.

Course coordinator: Tom Dowling
Spring, 1982

DEPARTMENT OF MATHEMATICS
THE OHIO STATE UNIVERSITY
231 WEST EIGHTEENTH AVENUE
COLUMBUS, OHIO 43210-1174
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Mathematics 580, 581, 582 Three Quarter Algebra Seguence
580: A 3 credits

581L: W 3 credits

582: Sp 3 credits

Prerequisites:

Math 568 may be taken concurrently with 580.

Catalog description:

The integrated algebra sequence 580, 581, 582 includes elementary
number theory, group theory, vector spaces and linear transformations,
field theory.

Purpose of course:

This sequence permits students to study topics of number theory,
linear algebra, and algebraic structures in a unified and integrated way.

Auvdience:

The audience is primarily junior and senior majors in mathematics and
mathematics education. Sometimes a few students will develop expecilally
well and we have added small seminars to the course for these students
in the winter and/or spring quarters. Instructors need to watch for
students who should be moved to H590 early in autumn quarter.

Possible text:

McCoy, Goldstein, Dean, Paley and Weiehsel, Fraleigh

Suggested course content:

This course does not follow a syllabus. Each instructor can

develop the topics according to his own preference. When there are

two or more sections, instructors are asked to coordinate the content between
sections. Teachers are also urged to put heavy emphasis on problem.
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The following list of topics can be regarded as the core of the course:

Elementary number theory: arithmetic of rational integers, divisibility,
primes, Euclidean algorithm, congruences, groups of units; analogous
theory in polynomial rings and Gaussian integers.

Elementary group theory: permutation groups, dinedral groups, cyclic groups;
subgroups, cosets, LaGrange Theorem, normal subgroups, quotient
groups, homomorphisms and isomorphisms.

Iinear algebra: independence, basis, subspaces, linear transformations, inner
products, orthogonal transformations, matrices and determinants,
similarity, systems of linear equations and algorithmic methods of

solution, eigenvalues and vectors.

Field theory: complex numbers, algebraic number fields; finite fields; ruler
and compass constructions; field automorphisms.

Tn addition to the core, one Or more of the above areas may be investigated
in greater detail. Examples of how this has been done follow. Some of
these topics have also been used for added seminars:

Foundations: relations, equivalence relations, order relations, functions
and their algebraic properties, transfinite arithmetic. f”'%

Elementary number theory: linear diophantine equations, Chinese Remainder
Theorem, continued fractions.

Rings and ideal theory: Fuclidean domains, principal ideal domains, unidque
factorization domains.

Iinear algebra: quotient spaces, Jordan canonical form, spgebral theory, 2
quadratic forms, quadric surfaces in Re and R° , linear s
programming, multi-linear algebra. i :

Field theory: Galois theory

Course Coordinator: Joan Teitzel
Summer, 1982
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Mathematics H590, H591, HH92 . Algebraic Structures I, II, IIT
A, W, Sp
5 cr - 190 ; 3 er - D91, B592
Recommended Prerequisites:
H590: 290 or equivalent with permission of department.
The content of 580, 581, 582 is contained in H590, H591, H592
Catalog description:
Integers, congruence relations, structure preserving maps, topics from
groups, rings, modules, vector spaeces, fields
Audience:
The students are our strongest undergraduates. They will have had
some prior exposure to formal argument and proof. This sequence
continues the axiomatic development of mathematics and provides a
general framework for students to grasp essential algebraic concepts.
Problems and examples are emphasized.

Follow-up courses:

Graduate level courses in mathematics

Possible texts:

Topics in Algebra, Herstein, Xerox

Basic Algebra, Jacobson, Freeman

A Survey of Modern Algebra, 4th, Birkhoff and Maclane, MacMillan

Suggested course content (not necessarily in order of coverage):

B90:
1. Integers, unique factorization; congruences, Euler functlon, Chinese
Remainder Theorem.

sy bgroups

2. Groups, subgroups, homomorﬁnlsms : a i\o SIS, :
quotient groups, permutation grou Nﬂ )yiﬁbﬁhyﬁghgorems,
Sylow's theorems; direct produghs ﬂ@h@%?}ﬁ%}? ar
abelian groups; Solvable and Slmpi gmqaggy i{ o g‘ ffs
T ” el i "‘* "ﬁ TN L P (AR 35 SR

3. Rings, subrings, ideals, morphisms, polynomial rings, prlm and
maximal ideals, finite fields.
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DoL:

1. Commutative Rings, factorization theory, Euclidean rings, principal
ideal rings, unique factorization domains, Gauss lemma; illustrations
in the integers of quadratic number fields.

2. Modules over commutative rings, submodules, quotients and direct sums;
order ideals; fundamental theorem for modules over Principal ideal
domains. «

3. Vector spaces (as special case ofmodules); linear maps and matrices,
canonical forms; dual spaces.

. Maltilinear algebra and the theory of determinants.

Bo2:

1. Bilinear and quadratic forms; inner product and unitary spaces; principal
axis theorem; relation to geometry.

2. TFields, extensions, algebralc and transcendental, existence of closure
(over countable fields), tests for polynomial irreducibility; normality,
separability, field automorphisms.

- 3. Galois theory, the subgroup-subfield correspondence theorem, group theory
interrelations; extensions of finite fields; cyclotomic extensions.

4,  Solvable groups and solvability by radicals.

Prepared by: Jim Leitzel
Summer, 1982
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