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1971-1972 Mathematics Courses

Course

Number Course Title

105 Mathematics for Elementary Teachers

106 Mathematics for Elementary Teachers

107 Mathematics for Elementary Teachers

116 Mathematics for the Behavioral Economic, and Social Sciences |
117 Mathematics for the Behavioral Economic, and Social Sciences 11
118 Mathematics for the Behavioral Economic, and Social Sciences 111
121 Mathematics for the Business, Social, and Biological Sciences |
122 Mathematics for the Business, Social, and Biological Sciences Il
151 Differential and Integral Calculus

152 Differential and Integral Calculus

254 Differential and Integral Calculus

190 Freshman Analysis

191 Freshman Analysis
192 Freshman Analysis

221 Mathematics for Business, Social and Biological Sciences IV
255 Ordinary Differential Equations

415 Ordinary and Partial Differential Equations

416 Vector Analysis and Complex Variables

450 Advanced Calculus |

550 Advanced Calculus |

471 Matrices and Linear Algebra
504 History of Mathematics

507 Advanced Geometry

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

545 Mathematical Logic |

551.01 Advanced Calculus Il

551.02  Advanced Calculus Il

—i : hysi | ;

552.02  Complex Variables |

556.01 Ordinary Differential Equations without Linear Algebra

556.02__ Ordinary Differential Equations with Linear Algebra




Course
Number

557 Orthogonal Series and Boundary Value Problems

Course Title

560 Topology

568 Linear Algebra |

569 Linear Algebra 1l

570 Elementary Modern Algebra

570 Introduction to Linear Algebra
571.03 Introduction to Linear Algebra
573 Elementary Number Theory
574 Geometry

577 Discrete Algebraic Structures

580 Three Quarter Algebraic Sequence
581 Three Quarter Algebraic Sequence
582 Three Quarter Algebraic Sequence




Syllabus for Math 106

This course is open only to students whose indicated
‘major is elementary education. It is a continuation of
" Math 105 and investigates mathematical concepts appropriate
for prospective elementary school teachers. The prerequisite
for this course is Math 105. The sequence 105 and 106
fulfills a ten-hour mathematics requirement for Elementary
Education majors. Math 106 is offered Autumn and Spring
Quarters.

Topics covered include relations, measurement,

mathematical structure, probability and statistics.

The probable texts for this course are Elementary
Mathematics for Teachers by Kelley and Richert (Chapters 7-8)
and More Topics in Mathematics for Elementary School |
Teachers, the 30th Yearbook of the National Council of
Teachers of Mathematics (Chapters 11, 13, 15, and 16).

Further information may be obtained from the course

coordinator, Professor Jim Schultz.

DEPARTMENT OF MATHEMATICS
THE QHIO STATE UNIVERSITY
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Syllabus for Math 107

This course is open only to students whose indicated
major is elementary education. It serves as an informal
approach to geometry as appropriate for prospective elementary
school teachers. The prerequisite for this course is Math
105. (Math 106 is not a prerequisite.) The sequence 105
and 107 fulfills a ten-hour mathematics requirement for
Elementary Education majors. Math 107 is offered Autumn

and Summer Quarters.

Topics covered include basic definitions, properties
of geometric figures, similarity, congruence, linear and
angular measure, area, volume, constructions, and geometric

transformations.

Thekproba.ble text for this course is Informal Geometry

for Elementary Teachers by Eberle (preliminary edition).

Further information may be cbtained from the course

coordinator, Professor Jim Schultz.

DEPARTMENT OF i ATHEN
THE OHIO STATE Uiy Jég‘l‘g |

231 WEST EIGHTEENTH
COLuMBUS, (“"%0 4327 ﬁ"ﬁ“.,
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SYLLABUS
Mathematics 116 < Mathematics for the Behavorial, Eéonomic, and . -
Social Sciences I e
Credit: 5 hours
Coordinator: John Riner

Prerequisite: Math 101 or Math Placement Level III

Text: An Introduction to Calculus with Economic é@plicationé.

Catalog Description: The sequence 116, 117 treats topics in Mathematics
with epplications to the non-physical sciences. Topics will
include analytic geometry, calculus, lineéffglgebra, linear
programming, and graph theory; applications. S

Qutlook: 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
Cormunication): Economics, Psychology.

Follow-up Courses: Students may elect 117 to complete the ASC 10 hour
requirement for : Skills and Understandings of Analysis and
Interpretation: Symbolic Communication.

Note: Students may also elect 116 and any course from CIS or
Statistics or Philosophy 150, 250, 650, 653, and 674.

Content and Suggested Time Schedule

I Notation and Functions 6 days
Set Language
Properties of Functions

II Algebra O days
Axioms and Properties of Real Numbers
Inequalities
Absolute Value
Equations

DEPARTMENT OF MATHEMATICS
,HE OHi STATE UG

281 WEST EIGHTEENTH AVENUE
COLUMBUS, OHIG Zumﬂj%s,,;;z



IIT Graphing
Subsets of Re
Inequalities
Absclute Value
Equations

5 days

1V Vectors
R ol 10 days

R
Lines
Slope

Vv Linear Algebra 13 days
Matrix Theory
Linear Transformations

VI Linear Imogramm;ng : : 3 days

DEPARTMENT OF MATHEMATICS
THE OHIO STATE UNRERSITY
931 WEST EIGHTEENTH _AVEE\!UE
COLUMBLS, Qi £3210-1174



SYLIABUS

Mathematics 117 - Mathematics for the Behavioral, Economic, and Social Sciehces IT
Credit: 5 hours -
Coordinator: John Riner

Prerequisite: Mathenatics 116

Text: An Introduction to Calculus with Economic;égplicatiéhs .

Catalog Description: The sequence 116, 117 treats topics in mathematics with
applications to the non-physical sciences. Topics will include analytic
geometry, calculus, linear algebra, linear programming, and graph
theory; applications.

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: Agriculbture
(General and Industrial programs); School of Allied Medical Pro-
fessions; College of the Arts (Division of Design, Visual Com-
munication); Economics, Psychology.

Follow-up Courses - Mathematics 118 is offered as a bridge between 116, 117 and
Math 221 or Math 153 depending on student's need. Students interested
in further course work in mathematics should consult with either
Professor Riner or Professor Elbrink.

Content and Suggested Time Schedule

I. Limits 7 days
Sequences
Functions
Continuity

II. The Derivative 9 days
Definition
Techniques -
Increasing, Decreasing, and Concavity
Applications to Curve Sketching

II1. Analytic Geometry 5 days
' Circle #
Rectangular Hyperbpla
Parabola o
Graphing Techniquegi,

IV. Economic Applications of the
Total Revenue S WY
Marginal Revenue, Marginal ‘Cost . =~ ==
Net Revenue RN R R I N

DeFivative -

- DEPARTMENT OF MATHEMATIC
;;;T-Hgv OHIO STATE DNVERSITY
231 WEST EIGHTEENTH AVENUE

COLUMBUS, OHIO 432101114
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-2-

V. logaritimic and Exponential Funetions T days
Definitions
Derivatives
"Growth" Applications -- Interest

VI. The Integral 11 days

Area Approximation
pefinition

Properties and Basic Theorems
Basic Technigues
Applications

k4 {
- $ f : s
H ' 1 .

i DEPARTMENT OF MATHEMAT)
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SYLLABUS

Mathematics 118 - Mathematics for the Behavorial, Economic, and

Credit:

Social Sciences IIT

5 hours

Coordinator: John Riner

Prerequisite: Mathematics 116 and 117 and permission of instructor

Text:

Auvdience:

Any suitable calculus text. We have used the program series
A Programmed Course in Calculus published by Benjamin and
developed by the Committee on Educational Media of the MAA,

The course ig planned for students who have taken 116 and 117
but who find more mathematics necessary or desirable. For
example a student who changes his major to an area in the College
of Administrative Science and has taken 116 and 117 may take 118.
He would then have the equivalent of 121 and 122 and eligible

for 123 or 221. Other students may use the sequence (116, 117,
118) as a path into 153 or beyond.

Suggested Content

I Limits and Continuity

1T The Derivative

Slope of tangent line

Instantaneous rate of change

Techniques of differentiation
Chain rule

Differentials and approximation

Maximum and Minimum

Mean Value Theorem

Curve Tracing

Applications

IIT Transcendental Functions

IV The Integral

Logarithmic

Exponential

Trigonometric .
Inverse trigonometric . N
Hyperbolic functionse ,

Antiderivativedsm - - ‘ C DE ~ RTMENTO EMA‘HCS :

Indefinite int ée{l’s, B

Applications
Area
Work
Volume

Improper integrals

Note: This is considerable material to cover in one quarter. However,
the general concept should be familiar to the student as a result
of 117. '

1972



SYLLABUS

MATH 121:. Mathematlcs‘for the Business, Social and Biological Sciences I.
COORDINATOR: Bert K. Waits

PREREQUISITE: Math placement Level II or a grade of C of higher in Math 101.

AUDIENCE: Freshmen with majors in the College of Admlnlstratlve ‘Science.

‘ (Requirement: Math 121, 122 and 123. ) Some students in the
biological sciences . elect this course. Also, some students in
the Colleges of the Arts and Sciences with majors in accounting
and psychology‘w1ll elect this .course. ‘ -

BACKGROUND OF AUDIENCE. A bvasic knowledge of-. hlgh school . algebra can be

e assumed, - However, Math 121 begins with a review of
- certain elements..of basic algebra - functlons and
- graphing: - The overall attitude of the audience
_ )" “towards ‘their mathematies’ requirement is poor. They
-7 are,-to say the least,.not very well motlvated (to
* - the study of mathematlcs) .

FOLLOW-UP COURSES: Mathematics- 122 and.- Mathematlcs 123 (Math 123 Wlll be-
‘cotie Statistics 123 next year.) Mathematics 221 (several
variable calculus) can be elected after the 121-122-123
sequence for those needing more mathematics. The Math
201 course serves as a 'bridge" course between the 121
sequence and higher level math and statistics courses.

CONTENT: Algebra review including work with inequalities - 2 weeks.
Functions and graphing - 2 weeks.
Exponential, logaritim and trigonometric functions - 2 weeks.
Differential calculus - 4 weeks.

TEXT: (1971-1972 Academic Year) Elementary Analysis and Statistics,
Whitney and Shapiro. :

SUGGESTED OUTLINE:

Topic Text Reference (Section)
Nmbers' ‘». * . L L] L] * * * * L] o » »® L] * [ ] l
Properties of Real Numbers . « o ¢« « o o o o 2 '
EQUations « « « o« « o o o o ¢ o o ¢ o ¢ o s o 3 ? 2 weeks
Tnequality and Absolute Value Problems . . . 4
Induc'bion........M-.........l)-l- j
Tunctions « « o o ¢ o o o o o o o o . « 10 '
Lines and Planes

2 weeks

i

JEPARTMENT. OF MATHEMAT%CS !
"THE OHR) "STATE UNIVERSITY  ©
231 WEST EIGHTEENTH AVENUE
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ngic

Expeonentials
Logaritims s s @
Graphs of the Exponential

Logarittmic Functions
Trigonometric Functions .

Sequences « s+ » +
Limits of Sequences
Series
Limits of Functions
Limit Theorems . .
Continuity . « « -
Composite Functions .
The Deriveative . . .
Differentiation Rules .

L] - - - .
- - - - L] . - . -

Geometric Interpretation of

Deriveative
Applications

DEPARTMENT OF MATHEMATICS
THE OHIO STATE UNIVERSITY
231 WEST EIGHTEENTH AVENUE

and

the

L]

- L - - - - - L]

L]

1 "COLUMBUS, OHIO 43210-1174 "

Text Reference (Section)

. 92

6
. 30
o 31
. lJ-
. 16
17
s 35
. 36
o« 3T
. 38
39 and 40
¢ W1
i 42
« none

'l

.

>

l

i

=

“‘.

AT

2 weeks

4 weeks



MATH 122: Mé%hema@iggﬂfo; the Business, Social and Biological Sciences II,
COORDINATOR: Bert K. Waits

PREREQUISITE: Math 121 or 120 02 or 151 or equlvalent.

AUDIENCE: PFreshmen with majors in the’ College of Admlnlstratlve Science.
(Requlrement' Math 121, 122, 123.) Some students in the bio-
logical sc1ences also elect this course. Also, some students in
the Colleges of the Arts. and 801ences with magors 1n accountlng
and psychology elect this course.. :

BACKGROUND 'OF AUDIENCE : fThe students have a wide range of abilities and
.‘1nterests.l Their background ‘consists of some

. knowledge of elementary dlfferentlal calculus (as
_ indicated by grades of D through A in Math 121!).

FOLLOW-UP COURSES: Mathematics 123 (Statlstlcs 123 next year)

Math 221 (several variable calculus) can be elected by
those needing higher level mathematics., Math
221 serves as a "bridge" course between the
Math 121 sequence and higher level math and
statistics courses.

CONTENT: Differential calculus ineluding L'Hopital's Rule and Taylor's
Formuls - 5 weeks
Integral calculus including improper integrals - 5 weeks.

TEXT: (1971-1972 Academic Year) ZElementary Analysis and Statistics,
Whitney and Shapiro.

SUGGESTED OUTLINE:

Topic Text Reference

.

D f (x) [ ] * . . L] L d L] [ 4 . . L] ] » . . . . ® u3
D (ln x) and D, P 2

Dsin x, D_ cos X, Dban X « o o o o o o « o U5
X X x '

D sin—lx, D tan—lx . L L . . - . L] * L] - . L] L"5

Implicit Differentitafion . . . . .. ... 46 > 6 weeks
Higher Derivatives . ¥l sie.e o o= ,

Maximum-Minimum Problefi}
Mean Value Theorem ., ...
First Derivative Test™,
Second Derivative Tedt! T{ 7,/

. Contiyiuéd on ;h ek, |
S e _DEPARTMENT OF MATHEMAT!CS M
L " THE QHIO STATE UNIVERSITY
231 WEST EIGHTEENTH AVENUE
COLUMBUS OHIO 43210 1174 :



ngic Text Refercnce

Curve Sketching . » « @ e (@ OODB

L'Hopi‘ba.l'BRule.--.---....... 53

Tﬂ-ylﬂrlﬂ FOJ.'mulB. - . - - - - - - - L] L] - . - 5”‘ f‘
Area Approximation - Rectangle Method . . . none . =
Tr&pEZOid&l mlle . - L L . L] L ] L] . L] - - - - 62 ‘
The Definite Integral « » » o » = » = o « 56 and 57 :
Properties of the Integral « «-o « « o « + = 58 i

Indefinite Integrals « « « « + o o« « 959 v I weeks
Applications to Area Problems .+ « « » o « Prob. 9, p. 334 |
Techniques of Integration - Substitution . . 60 !
Technigues of Integration - Parts . « « « . 61 t
Tmproper Integrals « o« « » o« o = ¢ = ¢ « ¢ ¢ 63 )

DEPARTMENT OF MATHEMATICS
THE OHIO STATE UNIVERSITY.  * -

931 WEST EIGHTEENTH AVENUE
COLUMBUS, OHIO 43210-1174



Syllapi and Recommended Textbook For

Mathematics 151, 152, 254

Text: ILeithold, The Calculus, Harper and Row, 1972

Mathematics 151, Lines, functions, graphs. Trigonometric,
exponential, log functions, inverse functions, inverse trigonometric
functions. Limits, continuity,rtangent lines, derivatives (of the &bove
functions), applications. Rolles' theorem, mean value theorem, applications.

Mathematics 152, Antiderivatives, area, definite integral, fundamental
theorem of calculus. Review of transcendental functions. Applications
and techniques of integration.

Mathematics 254. Vectors and parametric egquations, arc length,
differentiation and integration of functions of several varigbles, line
integrals, applications.

Comments: Math 151, roughly Ieithold Chs. I-IV, plus material on

transcendental and inverse functions.
Math 152. Roughly Ieithold, Ch. 5, Section 3 - Ch. 10.
Math 254. Roughly Leithold, Chs. 15 - 18 plus material on line

integrals.

DEPARTMENT OF MATHEMATICS
THE OHIO STATE UNIVERSITY

231 WEST EIGHTEENTH AVENUE

COLUMBUS, OHIO 43210-1174



Math 190=191-162

Freshman Asmalysis

Prersquisites:Euatrance exams in the 96=99 percentile raage, hirh

ranking on special

honors exam, and consent of imstructor.

The content amd mode of preventation of this year sequence is
rartiazliy up to the imstructor. At the end of the year the students
should have had the materisl of the standard calculus sequence and
the material of the one variable advanced calculus., ddditional
techaical and theoretical material from analysis should be included.

Cutiine for 17172

acaaemic year.

Text: Apsstzl, Calculus Vol. I, Ginn=Blaisdiell

Math 130: Introduction. Sets,xeal Mumber Systenm, }rductloﬂ

Chapter
Chapter
Chapter
Chapter
Chapter
' Chapheyr

oy
oot
O
Juct

Chaypter
Chaypter
Complex
Chapter
Chapter

w0
o
-

o
o
-
-
‘r‘.\.;!
a1
Nt
Y]

I = Iﬁhevral Calculus

I1 = Applications of Integration

111 - Comtinuous Functions

[V = Differsntial Calculus

¥ = Nelationship between Jifferentiation and Integration
¥l = Logarithw, Exponertial, and Iaverse Tripg. Fumsctions

T{ - Complex Fumbers

¥ « Seguences and Series, lmproper Iamtegrals
rower Serles

YII1 = Introduction to Differemtial Equatioas
VI1 = Polynomial Approximatiom to Fumctions

Niztric lheory - DOpem., closed, and compact sets

Continuvous Functiowns, Unifedn conversence
spplicaticws of uniform conver ence-~ Fourier series,

Yejer's

Theorem, and svelerstrass Approxisation Theores

neview of wiemnnn Intepr=l - Area, Yoluwe, arc length
Introduetion to functions of 2 and 5 variables

Jdo btustice
2/72
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SYLLABUS

MATH 221: Mathematics for the Business, Social and Biological Sciences 1V.
COORDINATOR: Bert K. Waits

PREREQUISITE: Math 123 and permission of the department (grades of A or B
in the 121 sequence).

AUDIENCE: Administrative Science Freshmen and Sophomores.

BACKGROUND OF AUDIENCE: Calculus of one variable. Grades of A or B in the
Math 121-122-123 sequence. The students are well
motiveted.

TURPOSE OF COURSE: The course should serve as a "bridge" between the 121
sequence and higher level mathematics and statistics
courses. Students with Math 121-122-123-221 should be
gb%e to elect Math 471, Math 550 or Statistics 425 and

26.

FOLLOW-UP COURSE: Math 471 or Math 550 or Statistics hos,

CONTENT: Tatroduction to matrix algebra including solving systems of equa-
tions - 2 weeks. v
Calculus of several variables - 8 weeks.

TEXT: No required text. Any good calculus text would be suitable. Schaum's
Matrices would be appropriate for the matrix algebra component of the
course.

RESOURCE PEOPLE: Bryce Elkins, Bob Georges (Administrative Science), John
Riner, Jerry Silver, Tom Willke.

SUGGESTED OUTLINE: In preparation.

AY
Ty
A 5
]

C e

** DEPARTMENT OF MATHEMATICS 4
THE OHIO STATE UNIVERSITY
231 WEST EIGHTEENTH AVENUE
COLUMBUS, OHIO 43210-1174




Math 255 Ordinary Differential Equations

This is everyones standard problem solving course in differentiél squations.
The students come out of the calculus sequence and are primerily engineers and -

carpuber science majors.

Text: Relmville and Bedient, Elementavy Diffeventiel Equations, Fourth Ed., Macmillen.

Chepter 1 - §§ 1, 2 two &ays'

Chapter 2 - 1% wesks

done in conjunction with applicatiocns in Chapter 3 .

Chapter 5 - they should resd i%.

Chapter 6-7-8 ~ 2 - 2—"5 weeks

Loplace Transform §§ 50-53
§57 } 13 weeks
§ 60-61

Chapter 12 - § 64 1 - 15 weeks
Chapter 17 - | 1 week
Chapier 18 - §§ 96, 97, 99, 101, 102, 103 Bessel eqtn 1= wks

DEPARTMENT OF MATHEMATICS
r%’HE OHIO STATE UNIVERSITY

931 WEST EIGHTEENTH AVENLE
COLUMBUS, OHIO 4321’9—1 174



Math Lis Ordinary and Partial Differentizl Bouations.

This is & course designed by 2 commitlee (primerily of engineers)

- which is intended to expose electricel sud zeronsutical engineering

students to problem solving in differentisl zguations. It is & come

bination of 255 (Diff. Eqg.) and (512) Pourier Series and Boundary Value

Problemg. One hopes to intvoduce the siandard technigues of elonentary

ordinary differential equations, Fourier irig series s and sepavabion of

variables in Partial Differential Equations. ‘The students usually come

to the éom*se directly from the calculus gequence.

Text: Boyce and De Prima, Differential Equations

Section Numbers

1.1, 1.2, 2.1 = 2.7
3.1 - 3.62
b1 - 4.7
10.1 = 10.8
11.1 - 11.6

Cptional Material

T
10
16
13

3

I =5 Systeus

ARTMENT OF MATHEMATICS
DCHE OHIO STATE UNIERSITY
231 WEST EIGHTEENTH AVENUE
COLUMBUS, OHIO 43210-1174



VATE L36 - VECTOR ANALYSIS AND COMPLEX VARTABLES

L

This is prissrily an applieation or yroblem solving course for undergraduate
snginsering stodentz. It 15 & coxbipstica of 51 {complex varisbhle) and 513
vactor calenlus). Preveguizites is Math 25%. The vector analysis portion is
racded for seginvering courses which many students taks concurrently end for this
reason should be covered Tirst. Minimsl proofs should be the rule (e.g., Cauchy
5 Theoven by Tresn’s Theorsn ratber than Ceuchy-Gounsat) or inbuitive explana-
Gisuz. The courze il a prerveguisite for Blse. Bng. and 2=p, Engo ' |

1. Veclor aralysig..
AT - -Bohaum®s Qutlive

Iine integrals and Graen's Thooren
z complex varisble. Gouss and Stokes Theorsms needed

.
$ic
t
j3)
L]
[¢)

for engliseering coursas taken concorrently.

Chap. 1% -~ b classes -- treat as veview
Chap. 5 «- 5 classes -- include indspendence of path
Chep. 6 -~ 5 clusses -- zves, Greon, Stokes. Oait p. 107.

1%
©

* P P O
Hehedula..

DEPARTMENT OF MATHEMATICS
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Math §50 = Malh 456 *®

: Odwamca o, Clewtue I
) ~ ‘
AL M-Wa—www caleulu o ,@M@ Y,

o fa’c;m}mdaywu,.. The A olenZe 0N mm%é.
Mggm?fxmm Hodents. grom CZS, Jtotakor,
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Aest : o OPocestiman. — Qovameed calost
“/lewzwm
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Chaplor |
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M 471

ligtrices and linear Algsbra

A course designed in conjunction with the Depertwent of Industrial
Ingineering for students in the srea of cperations rasearch. *I'hm cOUTSE
18 not for majors end only carries b hrs cvedit. There ig a preveguisite
of 153 but don’t count on the students heving eny familisrity with the
material.

fext: Hoble; Applied Linear Algebra
{1t has bveen used onece may nob be the best available).

Topicas (Hot necessarily in coder of covarags )
1. Matrices and systems of equationg
2. Iinear indopsndence and remk
3. Space of n-tuples over R; Dbases and dimenslon
b, Iuverses of matrices and determinants
3. Abstract veetor spaces

Iportmd to intersparae applications thoughout the eovras.

Jemes R. C. Ieitzel 2f72

TMENT OF MATHEMATICS
T OHID STATE UNERSITY .
231 WEST EIGHTEENTH AVENUE
COLUMBUS, OHIO 43210-1174
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MATH 50U
(History of Mathematics)

~ This course is an introduction to the history of Mathematics. Since it is

principally taken by Math Zaucation students in their sophomore and junior years;
their backgrounds are extremely spotty; and as a whole they are weak - .
mathematically. The best one could expect is that all the students have
completed Math 254 and Math 571. (This course is required by the Math
Bducation Department and is definitely not recommended in its present form
for ocur own majors). The purpose of this course is to expose the students to
the good mathematics of yesteryear. Math 504 has s prerequisites ad=3¥ S0

omc'. is terminal, The actual course content should be at the discretion of the
individual teacher; however, based on past experience I recommend certain
topics which seem to be within the grasp of these students and omit others which
seem to be beyond them. I emphasize that this should be a tough course and one
should take the students as far as possible.

sor 507

TEXT: EVES: History of Mathematics

(It is very readable with lots of prcblems; however, great care should be
taken in choosing the problems as at least 1/2 of them are not accessable
to these students.) '

COURSE STRUCTURE: I strongly recommend a lecture-recitation type arrangement
with a maximum of 12 students in a recitation section.

SYLILABUS:
I - Students should be required to read Eves

II - A term paper should be required; this paper should be at least 807
mathematics and the rest history. The purpose of this paper is to have
the student really dig in and learn a certain small portion of
mathemetics, well. (On file in my office are several examples of these
term papers.) I would count them from 1/4% to 1/2 of the total
course grade. '

ITI - Possible lecture topics:
(At least one topic should be covered in great depth, 3 to 4 weeks. )

1. DNumber Theory¥*

2. - Counting and the Abacus

3. General Solution of Polynomial Equations

4. Trrational Numbers (extremely tough as a major topic)

5. Astromony and its effect on development of mathematics

6. Cantor Theory* ‘

7. Conic Sections T
8. Calculus )
9. Parallel problem and non-Euclidean geometry

10, Dctits epents DEPARTMENT OF MATHEMATIC:
- Axlomatics = ATE UNIVERSITY

ig. ?‘ieids aﬁégE];ctensions 231 WEST EIGHTEENTHAVENUE
*Have been covered in depth with success. COLUMBUS: OH‘O 43210'1 17"

IV - Some outside reading should be mandatory. (I have lists.)

Sandy Scheick
February 1972



A FEW IDEAS FOR TERM PAPERS IN MATH. 50k

The abacus

Algebraic numbers

Angle trisection

Babylonian mathematics
Boolean algebra

Calculating prodigies .
Chinese mathematics
Congruences

Conic sections _
Construction with compasses only
Construction with other instruments
Construction with ruler only
Continued fractions

Counting boards

Dissections

Dot-age and d-ism

e

Egyptian ﬁathematics

Elegant proofs

Fibonacei numbers

Finger arithmetic

Game theory

The golden section

Greek algebra

Greek calculus

Higher dimensions

i

Indian mathematics

Inequalities

Irrational numbers Abel

Large numbers Abu Kamit
Latin squares Al-Khowarizmi
Logarithms Apollonius
Magic squares Archimedes
Map-making Bernoulli

Mathematical symbolism

B !

Mathematics and art

Mathematics and astronomy

Mathematics and music

Mathematics south of the Sahara

Mayan mathematics
Non-Euclidean geometry
Non=-standard analysis
Number theory
Paradoxes

The parallel postulate
m

Polygoneal numbers
Polyhedra

Polynomials

Prime numbers
Probability
Projective geometry
Puzzles and games
Pythagorean theorem
Quipus (from Peru)

Real numbers

Renaissance mathematics

Taylor's series

Transcendental numbers

Transfinite numbers (Xo’ ete.)

Unsolved problems
What is a limit?

Women in mathematics

- Diophantus Gauss

Boole Dodgson (Carroll) Leibniz
Cantor Eudoxus Lobachevskii
. Cardano Euler Newton
Cauchy Fermat Pascal
Descartes . Galois Riemann

“Russell
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Math 507 Advanced Geometry

This course is required of students in secondary education
having minors in the teaching of mathematics and, perhaps, 75% of
the students are enrclled in Education College.

The present course (Autumm 1971) is divided about equally
into two psotions; first, a review of the content of high school
geometiry combined with generalizations and related new material
and second, a study of various transformations with emphasis on
circular inversion. Text material is suppelmented by a unit on
finite geometry (computer taught), by use of ooordinates, and
by special topics.

TEXT: Miller, College Geometiry, Appleton=Centurg-Crofts

Chapters 1<l L% weeks

Chapters 5=6 Lz weeks

The listed prerequisite is integral calculus which serves #o
restrict the course to non-freshmen. (Students seem woefully
waek in elementary analytic geometry.) Math 507 is a prerequisite
for Math 608 (which is not required for any student.).

CS
TMENT OF MAT HEMAT!
D%‘l)-ipl‘EROH!O STATE UN\VFRVSé'g{JE
931 WEST EIGHTEEN NTH A Xy
COLUMBUS, QHIO 43210-



Math 512
Partial 0iffe. ential Egquatiowrs ani Boundsry V¥alue Eroblems
This course is a thres hour course with a lot of =material
®with little emphusis on theory. A daye-by-day outline based on the
foll wing texts is available.
Textg: Miller, Fartial Pifferential rountions ip ingineerine Problens,

Premtice-+all.

Hoil, iiaple, ssad Viamograde, Introductiosn to Laplace Transfora,

Appleton=Century-Crofts.

Chapter I - Fourier Series

Chapter IIl- Separatiocmn of Variables

Chapter 1 - Uefinition ani Plementary DProperties (Laplace Tramsform)
Chapter 2 = Sufficient Conditiocas for Existance, Convolution Integral

Chapter 5 = Applications to Linear Partial Differential Equations

D. bkustice
2/72
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Students sre mepindy gradunte engincers with minims) ox rgciont metheratical
buckground. Preveguisites

Many bave not taksn o math course for several years. Students szhould learn o
hendls vector notation, vector operations, line-surface integrels, and they
ghould be able to reasd and apply theorems. Ample class time should be devoted
$0 problens,

TEXT--VYector Calculus--Lindgren

COMMENT--level of text is about right. Supplementary prodlems (e.g.,
Vector Calculus--Schaums) may be needed.

Suggested Schedule--

€h. 1 -- Vector algebra, gemetry, operations 5 days

Ch. 2 -- Vactor funcbions of 1 varisble, space curves,
arc length ' 6 days

Cho b - Vector functions of position, chain rule surfaces,
del operator; line and surface integrals 9 davs

Ch: 5 ~- Imbogeal Theorens
Gouss s Cresng Stokes, path independence . 6 days

EPARTMENT OF MATHEMATICS
P HE OHIO STATE UNIVERSITY
931 WEST EIGHTEENTH AVENUE -
COLUMBUS, OHIO 43210-1174



MATHEMATICS 51%: COMPLEX VARIABLES FOX ENGINZERS

This is a "skills" course, taken by certain engineering students, bhoth
undergraduates and graduates. The emphasis should be on problems, and not
on proofs. The course has a 513 (or equivalent) prerequisite, which shouvld
save some time on line integrals and allow a Green's theorem proof of the
Cauchy Integral Theorem. The course is not a prerequisite for other mathe~
matics courses, but the subject matter is needed in the students engineering

courses.

TEXT: Churchill, Complex Variables and Applications, (2nd Ed.), McGraw-Hill,
is the canonical text. At times, other complex variables books are N
used, or the complex variasbles chapters from some engineering math
book, like Wiley or Kreysig.

A Possible Syllabus--(Churchill):

Chapter 1 3 days
Chapter 2 3 days

(pley down limits, continuity, etc.)

Chapter 3 4 days
TEST

Chapter 4 3 days

Chapter 5 5 days

(don't do the Goursat proof)
TEST

Chapter 6 3 days

(Lots of practice obtaining series, no proofs,
minimal theory.)

Chapter 7 6 days

F, W. Carroll
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Aothenstics SI5: Hathematical logic 1.

[;
v

‘or the course catalog). A Pirst course in

TE U

ey of formel logleal systems and their spplications to

IGHTEEN

: e e . » ' = LI S S
the foundaly ions of mathematics, Topies include: definition
T s '
of mat hemoticsl proof, statement caleulus, predicate caleulus,
St

first ordsr number theory, consisbency, complstensss.

THE OHID STA

DEPARTMENT OF MATHEMATICS

231 WESTE

Frevoguisltes: (537, Sh2), 153, op permission of instructor,

5 eredits, 5 clacsos per wesk.

Somments. Aboui half of the students are mabhenatics
najors. The remainder come principelly from computer science,
philogophy, and mathenmatice education. The mathenstical prepara.
Blon of the students is quite varisd: some heve only the minimal
prevequisite (which was pub in in order to kesp out students having

Cilistesima ")

no college nmathematics, sincaacalculus per 86 is of no direct use
hers ), vhereas others have xbengive mathenatical background,
About half of the sbudents hsve had some training in logic (mainly
in the philosephy depsrinent); this is somebimes helpful and some-
tines hindranceful, The purpose of the course is o introduce
the students o working in fornel systems, with perticular attention

peid to one Tormuletion of predicate calculus {(for practics).

Zext. Usually, Margeris, First order mathemabical lopic, 88125,

§ Ty e SOE Y gy UL S N E .
vmipesially written for this courss. )

Mathenmatica Shb: Methematical logle 2

opics in Pirgt ovder theories, chosen from:

=

-3
%
ot

Putline. More advance
sneral theovens aboub first order theories, such as Goedelts |
completoness and incompletenecss theovrens; nodel theoory; racursive

. . . , . o e L - (“ﬁr‘é’,amkem 'éf»vv"*‘f\’-’%%ﬁ%,"*
function theorys abstrect machines) set Saeory, LMECo %‘_9 SR
frerequisitest 5L5 {I require a grade of ait least

o B ll"}'
o i{:?,ﬂ',é,» {Hone , éﬁi‘aaa%‘ﬁ the remainder of M@fga?

. 5 N3l
g 15 oftew uged.)

5 credis , 5 dagger per weal ‘
ot . e v : b
Commmonty . e class ggr beee wery syt genenlly frwr sgthenates aud %mseﬁ‘ym —1.F Me yers

US, OHIO 432101174
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Math 551.0L Alvenced Cealeculus IT

Seversl variables for math majors primarily. 550 is a prervegulsite.
Studlents eve presumed to be interested in Theory and familier with one
variable snalysis. Cwmztaﬁional aspects of pertial devivatives, vedior
operations, line integrals have been met briefly in 25%. This course
is not e prereguisite for obhor math courses > bub i fyeguently taken
prior to 552 (complex vavrigble) and 556, 557 (crdinary and paeblal
diffevential eguationa).

Taxb: Fricdman Advanced Calculug

Suggested syllabus

Ch.6 = Topology oud ecmr@rg@c@ in B, limite end continuity of
functions of several vorisbles. (2 1/2 weeks)

Ch. 7 - Partigl dexivatives, Meam value Theoxem, Jecoblang, inverse
end implicit functions (3 weeks)

Ch. 4,3,0 integration - {one verisble, muliipie, surfsce)
time is limited, 80 concentraticn on cne of %&mg@
chapters is pmeferable.
minimal combent - line intsgrals, CGreca's leama,
Path independence.

DEPARTMENT OF MATHEMATICS
"THE OHIO STATE UNIVERSITY

931 WEST EIGHTEENTH AVENUE
COLUMBUS, OHiB -43210-1174



Math 551.02 Aveanced Calcewiug IT

A vector calculus course for engineering-physics and physics undere
greduates. 550 1s nob s prgveguisite. Course showld include theory
and epplicetions, but epsilontic proofs are not the main thrust. Students
should be oble to use the masults with thoughtfulness and preciszion at
the end of the couwrse. 551.02 is o prevequisite for Physies 555, 626 R
627, 705 vwhich dictete the minimsl combend.

Text: Friedmen Advenced Celculus

Suggested schefule

Ch.6 81«6 convergerce, limits, continuity on B2 o B .
{(parametrization of cnrrves and surfaces might be introguced )
(cowid amit 1im sup ard lim inf) (3 weeks)

CheT §1-3, 5=7 peartial derivatives, dirvectionsl derivetives, chain ruls,
mean value theorem, Jaccblans, implicit and inverse
-functions
(omit functional dependence. § 8 on vectors is review
and cowld be poatboned until needed in line and surface
integrals). {3 1/2 wseks)

Ca.9 81=11 line integrals, Gresn’s lssma, indspendence of path, surface
integrals
Divergencs aud Stokes Theorem { 3 1/2 veeks)

DEPARTMENT OF MATHEMATICS

- THE OHIO STATE UNIVERSITY

231 WEST EIGHTEENTH. AVENUE
COLUMBUS, OHI0 43210-1174



MATHEMATICS 552.01

This is a course primarily for Physics undergraduates, and is recom-
mended for them. The five hours should allow some depth as well as con-
siderable problem solving, On the other hand, the students will not have
had 550 and should not be expected to give analytic proofs. Applications
may be included, as time and taste allow,

TEXTS: Churchill, Pennisi, Keplan, Nehari, etc., etc.

The content should be at least equivalentqto the first eight chapters of
Churchill.

A POSSIBLE SYLIABUS:

I days Complex Arithmetic and Geometry
4 days Analyticity, Cauchy-Riemann equations,
harmonic functions
6 days Exponential, trigonometric, logaritim
functions, branches
5 days Conformal mapping, linear fractional
transformations
TEST
10 days The Cauchy Integral Theorem and its immediate
extensions and applications
5 days Taylor and Laurent series representations
TEST
12 days The Residue Theorem and applications

. W. Carroll

DEPARTMENT OF MATHEMATICS
SF OHIO STATE UNIVERSITY
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MATHEMATICS 552.02

This is a rigorous first course in complex varigbles. It has a 550
(or equivalent) prerequisite. It .should be taken by undergraduate mathe-
matics majors and by any student intending to do serious work in graduate
analysis and applied mathematics., Careful statements of theorems, a proof
of the Goursat version of the Cauchy integral theorem, concern about uni-
form convergence, and'justifying interchange of operations would all be
in the spirit intended for this (as yet untaught) course. On the other
hand, the students must learn technique in problem solving, comparable abt
least to that acquired in MA 514,

Possible Texts: Ahlfors, Hille (Vol. I), Levinson and Redheffer.

Possible Syllabus:

5 classes Algebra and geometry of complex numbers

10 classes Analytic functions, elementary power series,
elementary functions

TEST
T classes Linear fractional transformations, topological
concepts, conformality
10 classes The Cauchy Integral Theorem and formula, their
consequences, open mapping, maximum modulus
TEST
5 classes Series representations
5 classes Residue Theory and applications
6 classes Optional topiecs, e.g., Riemann surfaces, harmonic

functions, infinite products, analytic continuation

F. W. Carroll

S ARTMENT OF MATHEMATICS
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Math 556,04
Ordinary Differential Equations
without linesr algsbra.

This course iz not inbtended to be a cookbuck problem solving course in ordinery
differential egustions course, bud zhould be considersd as a brief introduction o
the theory and selution of inltial value provlems. I fesl that linesr problens
should be emphasized, and that at lsast cne existenée«uniqueness theorem should
be proved. The sole prerequiziite is the calculus sequence, and you will encountor
a wide range mathemstical background in the course. The course is preremuiszite to
557 (Orthogonal series and boundsry value problems), sc there is no desp uced for
introducing boundary value problems in this courss, You sre likely to £ind a lorge
portlon of the sudience Yo be physies and math majors. In view of the former group,
an occasional example is in cyder, Eut the primary thrust of the course is mpthee
matical.

Text: E. A. Coddingbon, An introduction o Ordinary Differentisl Bauations,
Prentice-Hall.

My attack would be as follows:
Chapter 1 - First order linear equations
{ctressing the idea that y' +ay = b
serves &s a model for most of what Tfolicws)

Chapter 2 - Second order linesr eguations
with constant coefficients

Chapter 3 §§ L thru 6 Second ovder varigble coefficients
up to analybic coefficients.

Chapter 5 « §§ & thru 7 The exisbence and uniqueness theorem.

This completes the absolute minimum conbent of the course. With time lofi,
go back %o chepter 3 38 7 £f and proceed into chapber b tarough Bossel eguations.

' : - Wo Davig
PARTMENT OF MATHEMATICS
Ve OHIG STATE UNIVERSITY
931 WEST EIGHJEENTH AVENUE
‘COLUMBUS, OHIO 432101174




Math 556.00w
Ordinary Differential Equstlions with Iinosr Algebra.

The course is an inmtzodvetion to the theory of ordinary diffeventisl equabions,
and not merely a problem golving course. The linear algebrs provequisive aliows ug
to study n-dimensional systems of the form ¥' = AY + G in zome dedail. Further,
ot leest ope exisbtence-unigueness theorem chould be prescnbed. The students must
have at least 571 linesr slgebra to survive this one. One purpose is to firm up
their linear algebra and to begin showing the connections with anslysis. This is
snother of the imerequisi‘tea to 557 (Bourdary value problems) so thab topic need
not be introduced here. We hope that 8 large portion of the sudience will take
556-557 sequentially. The sudience will probably contain primevily meth majors,
but there will slso be others {notably from physics).

Text: F. Brauer and J. Hohel, Intvoduction to the Theory of Crdinary Differentlal

Eguations, Penjemin.

Romark: The text is written in a verbose menner ead has many misprinta. It simply
seews to be the best available for our goals.

Chapter 1 should be covered very qui kly. A couple of days with sbudents resding
most of it should be enough.

From Chapter 2, look ab and loarn

1) Verisbles separsble and

2) PFirst order linear y' = p(t)y + qft) .

The second provides the model for solubion and theory of second order linesy and the
aystems Y' = AY -+ G . Here On2 can point oud veriation of pevsmetars, ete.

3) Very little time should be devoted to Chapter 3 - a spocial case of Chapber 6.
L) Most of your time will probebly be spent in Chapber 6. You will nesd to develop
eM' for nxm» consﬁant mateices, ekc. .

5) Do an existence - uniqueness theorem (Chapter 7).

This is minimael content at this point. It will tske some work 4o get hers. IT7
you have time lefs, you have them well orepered to stert atudying stebility theory
(intro. in the text). If you ave more trallitionally oriented, do soms powers series

mothods and Bessel equations. If you want some fun, geb thenm scme cosguber tims and

do 2 1iktls
DEPARTMENT BE MATHERTATICS
"“JHE OHIO STATE UNIVERSITY S
231 WEST EIGHTEENTH AVENUE ¥ 4. Devis  (2/72)
0L LUMBUS. OHIO 43210-1174 )
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Hath °

W

57
Orthogonal Series and Boundary Yalue Problems

Prerequisite: Math 556(,0%1 or .02)

This course should provide the students with a good working

knowledyge of both the theory and application of the course material,

Text: rabensteln, Istroduction to Ordimary Differential Equatione,

Acadenic 'ress.

Chapter 6 = Orthogomnl Polynomials(Omit 6,9 Tchebycheff)
Chapter 7 - Eigeavalue Problewns

Chapter 8 = Fourier Series

Chapter 1l= Partial Differential Equatioas

if time,

Chapter 10 -~ Lanlsce Trausform

D. Eustice
2/72
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Mathematics 560: Topology

Y

This is & standard treatment of gemersl topology with sn amphesis

campleteness, tolal boundednsss, Baires theuren. Coniinuons mans,

cunpactness,; connectedness in topological spaces are
Convergence vie sequences, nets and filters are siudied as well as

subspaces and product spaces. Math 25% is the oRiy prersguisite.
Text: Undergraduate Topology, Robert H. Kasriel, ¥. B. Ssurders Jcabany, 2L

a5

Chapter 1  Sets, functions, relations 3 days

Chapter 2 Structure of R, R* 3 days
Chapter 3 Metric spaces 4 dsys
Chapter & Metric spaces, continued 4 dava
Chapter 5 Metric spaces, continued L gays
Chepter 6 General Topologleal spaces 5 days
Chapter 7 Compaciness’ 5 daye
Chapter 8 Connecteduess L daye
Chapter 9 Quotient spaces 3 days
Chapber 10 Hets and Filtars L deys
Chapter 21 Product spaces b days

ARTMENT OF MATHEMATICS
DgfiiE OHIO STATE UNIVERSITY

31 WEST EIGHTEENTH AVENUE
2(350LUMBUS, OHIO 43210-1174



nished with 21.

he ‘course 573; of the
‘7 students who dropped, 6 had not had 573. There were a few
QIS s‘budents wa.th sehadul:.ng difficulties that prevented

. 'their taklng '57T. ‘Most of the students were math majors who.

- had had 571 and were willing to commit themselves to 2 but

""hot 3 addltlonal quarters of" algebra. '

Audience:

: Prerequ1s1tes' The course used almost no formal results from number
theory except for the drv1s1on algorlthm in Z .

Text: Lang, Algebraic Structures.

Contents: I. Group Theory (Lang, chapter II, sections 1, 2, 3, 4, 6).

Cyclic groups and dihedral grbups, mappings,
orders of elements, La Grange- Theorem, homomorphisms; .-
quotient groups. =

(Nb permutatidn groups, Sylow Theorems, corre=-:
spondence theorems, decomposition theorems).

II. Rings (Lang, chapter III, sections 1, 2, 3).

Z (clock-arlthmetlc), rings of matrlces, Z, Q, C,
continuous real-valued functions on (o, l]
ideals, homomorphisms, quotient rlngs (no prlme or
maximal ideals).

ITII. . Last week: Definitions and examples of integral domains>
' and fields.

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




Math 570 Elementary Modern Algebra

This somewhat controversial course is intended to give students a one quarter
experience with algebraic ideas. Technically, both 571 and 573 are prerequisite
but the 573 is sometimes ignored. This means students come to the course with
varying dcses of number theory and linear algebra. (My own feeling is that most
students who do not have time to take both 573 and 570 are best advised to
take 573; that most students who have time to take 571, 573, 570 are best to
take the 580 sequence.)

The important thing to be said is that this course is not intended to
acquaint students with a large variety of algebraic ideas lest it become simply
a vocabulary course with students gaining only superficial understanding of
many concepts. The instructor is urged to chose a limited number of topics and
pursue these in reasonable depth. For example we have had teachers do the algebra
necessary to get Galois theory for characteristic O . We have had teachers do

group theory and ring theory with no field theory in the course at all.

Because this course is not prerequisite to any other, we 4o not need to
guarantee that the subject content of each section is the same. However, it
probably can be agreed that the course should contain the fundamentals of group

theory, similar to the treatment in Lang's Structures, and move out from there.

Of the following suggested textbooks, the one by Lang has been used often

and seems to be appropriate to the level of this course.

Suggested texts:

Joseph Landin, An Introduction to Algebraic Structures, Allyn and Bacon,
Boston, 1969. .

Serge lang, Algebraic Structures, Addison Wesley, Reading, Mass., 1967.

Emil Aritin , Modern Higher Algebra: Galois Theory, notes by A.A. Blank,
New York University, 10947.

Birkhoff-MacLane, A Survey of Modern Algebra, third ed., Macmillan,
New York, 1965.

DEPARTMENT OF MATHEMATICS  Joan Leitzel
THE OHIO STATE UMIVERSITY ~ (February, 1972)

231 WEST EIGHTEENTH AVENUE
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M 571.03
Introfuction $o Iinesr Algehra

Thip is a speeific subssction of the genersl 571 designed for CIS majors.
This pariienler covrge would be given primarily in Winter Quarter as psrt of the two
guevier Seguence D73-577. It would be teught as perd of a sequence. The idea being
to incorpovats idess of mumber theory as well ez linsse algebra to give the atudent en
sdgguate hase for the structursl discussions of 57T« :

Towt (for segusnea) Biekbhof? end Maclane; Swvey of Modern Algebra

Topies:
f: Elemwbery Buvbor Theowy
{a) Integers, ged’s, Duciid's algorithm, unigue factorizatiocn.
(v) Congruemoss end the ring struchure of Z, -
{e} Croups®. Unit groups emd Tegrenge bheoram.
(@) The fields Zp end primitive woots.
() sSebts, wappings, permmbation groups.
B: Vector spaces end eystems of equations (over azbitrery fields - particularly the
Pialte floids)
{a) Infepundsncs, bases, dimension
{6} Imner profuct (with respset to o basis)
{c) Mobrices, determinenis ond systems of sguations.
{4) Matrices as tvengformabions {zroup codss over zp).

Jamss R. C. Ieitzel 272

DEPARTMENT OF MATHEMATICS -
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M 571
Introduetion to Lingar Algsbra

Currently this course ae well as M 573 (clementery nusber theory) serves as a
prorequisite for M 570 (the structures course). However this course also plays a
role az gervice course to students in the physiecal scisnces end enginesring. If the
sorolloment is sufficient theare is o break down of clsmses according to areas of
intersst, 5o 8 1ittle of what follows ig subject to modificaticn depending on the parti-
culer intevests of the clags. For the most part this is the stuimt’s Pirst enccumter
vith shstvaction. The first weeks will be slow going. %here 13 a prerequisite of
M 153 bub the students vsuelly don't remsmbser much. The course ahould have 8 heavy
gnvollmemt of meth majors o majors in mathematicel acience. The emphasis of the course
typlcally is on lissar trensformetions ond their efficient descripticn via matrices.
Inuey peoduct spaces and quadratic forms showld be treated end the gecmstric and phyeical
interprotations pointed out. Highly probable thet all exswmples will be spaces over
the roul and complax nuabers. ‘

| makz: It ie possible thet not cme bewt will be suitable for all sections so to give
o . on idea of level - the following are suggested:

(1) Zeng - Lineer Alsoben, Znd Bi., ASdlson - Wesloy

{2) Fisher; Mn Introduciicn o Linear Algebras Dickenson

{3) Pags & Swifs; lirser Algebras Ginn

Topics (Mot necessarily in order of coversge) | DEPARTMENT OF M ATHEMAT’CS
L. Abgtract vector spaces - basis and dimengion THE OHIO STATE UNWERS"Y
2. Iinsay transformmtions and matrices 231 WEST EQGHTEENTH A\IENUE
3. Systess of equations and v COLUMBUS, OHIO 43210-1174

L. Imvevses of matrvices snd dsterminemis

. Inngr peofuct spaces - orthogonelity
Characteriastic polyncminl apd eigenvaluss
s FPrineipal Axis theovem {Spectral theory)

IR AT

Remerks The Dlvst six of these muy e reslistic s 8t least exemples of 7 ghould be
- incovporsted. Thuve is undenldtedly not enough time to do canonical forms nor
el with inveriant speces and direct svm dseampositions leave it for later
COUSE 23 . ’ - :

Jemes R. 0. Ieitzel of72



Math 573
Elsmentary Number Theory

4% pressnt this course and M 571 /[ILinser Algebrs) serve as prevequisites for
1 570 {the gitructures course). Howeover some students will take this nuumber thaory courss
end not go on, so this iz not to be treated as part of a two quarter requence. wihermors
same mabers of a typleal cless will heve 571, others not; thus theve will be a fairly wide
gpachrm of ability to desl with mathematical proof. In fact previcus experience has
aghown rhat this course is the first exposure the stufent hasg to sbstract ideas and the
congdruchion of formel greof. Part of the instruction of the coursz is to develop in
the student 2 resscmable Pacility with preof formmlation. The sudience should consist
primarily of meth majors but there will alsobe scwe secondary I majors and CIS
pacple. In ibs role as proveguisite for 570, the couese ghold provids the concrete
exemples for the shetract structuves of group, ring md field to follow = only however
by impliclts exsmple. 7This cokbyss wiso provides a good (and needed) opportunity to ine

Sicate the interrelatedpess of mothsmabics s a discipline; exanples end applications

should be drmm from onalysis snd pecometry whenever possible snd feasible.

Texb: Hiven & Buckezmany 4n Tatrodushion to the Theory of Numbers, Wiley.
{Bob the best for the course o8 deacribed, but no other is alther).

The Pollowing toples would yrovide The basic core for the course:

1. Divisikility properbies of vabionsl integers; primes; Buclidean algorithim; unigue
Pashorizetion; greabast common divisor; least common smltiple.

) 2. Dlgphavting equedions: ax 4 Wy =2

%. Cosgruencos: {(introdustiorn %o groips, rings, Tields in this connection); Buler's
fumetiong the widt groups wod n § elementary properties of finite abelian groups,
eyelie groups; Evier-Fermzt theoram; the field properties of Zp .

k, Zdresr congruonces; Chinese Remainder theorem, wunit groups, power congrusness:
el
z = s{p) .
5, Dxbensions ool sensraliszebions of these mmber theoretic ideas; polynomisl rings

over Piolds, the Bucildean propzaty and unigue factorizabion; and specifically,
an ouple where upigque Toeborization doss nob hold.

83 time, sod the class, permdds, othsy dopics might be included, such as:

A. Torthey experionce with elemsntery nmber thsoretic functions; the o ad «
funntionss grosbest integer fummetion; Megbiue function.

n. Congtraction of complex mubers {o8 crdsved paivs of raola); aed a8 quobient ring
2 o .
2 {2)/{=% 1); Dementary propexbies of roots of unity.

¢. Guedreble and Jocobl Beelprociiy.

i, Pibooaesi and luces Hwobers; teste Tox wisslilty.

B 3 Units in guedrablic muber fislds; ccutined Iractlons, Fell's H1lon.
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MATHEMATICS 57k: GEOMEIRY

It is difficult to give much detail about this course, since it has
been taught infrequently during the last few years, and the size and com-
position of the class is uncertain. (It was given in Spring 1970 as S574-69%
o about 6 students with extremely varied backgrounds, and did not run in
1971 because of low enrollment. It is scheduled for Spring 1972). The class
is expected to consist meinly of regular Math. majors. The course has 570,
571 as prerequisites, and is not a prerequisite of any other course. It
seems that its aim should be to introduce some basic ideas of Projective
Geometry, emphasizing the relation with Algebra, but at the same time provid-
ing experience with purely geometrical methods.

The following tentative syllebus is proposed for Spring 1972.

1) ‘The complex projective plane. Use of homogeneous coordinates and
dual coordinstes. Projectivities and cross~-ratio. Conics, Collinéations
and correlations, Applications to the real Euclidean plane.

2) Some axiomatics of projective and affine planes. Role of Desargues'
and Pappus' Theorems. , ’

3) (If time permits) Complex projective 3-space. Introduction to pro-
jective n-space.

There seems to be no one textbook which covers this material at a suit-

eble level. Some sources are:

1) E. A. Maxwell: The Methods of Flane Projective Geometry Based
on the Use of General Homogeneous Coordinates. Cambridge, 1 .

2) J. G. Semple and G. T. Kneebone: Algebraic Projective Geometry.
Oxford, 1952. ‘

3) H. S. M. Coxeter: Projective Geometry, Blaidsdell, 196k,

Prof. Jill Yaqub
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Math 577 : Discrete Algebraic Structures

This course in discrete and finite algebraic structures is intended for
CIS people and has been designed with considerable input from CIS <faculty.
It has a 571 prerequisite. (We are right now running an experimental two-
quarter course in linear and discrete algebra for CIS students. If this works
out, we will expect a high percentage of the CIS students to take the two-
quarter sequence rather than 571 and 577.)

It is the wishes of CIS that this course be an honest algebra course
with relevancies to computers being pointed out as they arise. We have been
using Birkhoff-MacLane (Survey of Modern Algebra, third ed., Nacmillan, N.Y.,1965)
as a text. The following list of topics indicates minimal content:

I. FElementary number theory and an introduction to algebraic structures.
' a) The integers, g.¢.d.'s and the Buclidean algorithm, unique factorization.

b) Congruences, linear Diophantine equations.
¢) Arithmetic of polynomials, rational roots.
d) The rings Z, of residue classes modulo n .
e) Croups: the groups of units in Zn , Lagrange's Theorem.
) The fields Zp and primitive roots.
g) Sets, mappings, groups of permutations, Cayley graphs.

h) Group codes over Z

II. Polynomial rings.
a) G.c.d.'s and the Euclidean algorithm, unique factorization.
b) Congruences and factor rings. ‘
c) Finite fields.
d) Polynomial codes.

III. BRBoolean algebra

Joan leitzel
(February, 1972)
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Math 580, 581, 582 Three Quarter Algebra Sequence

This sequence is intended to include the content of 573, 571, and 570 but
to permit the presentation of the ideas of number theory and algebra in a more
integrated, coherent way. The audience is primarily junior and senior majors with
perhaps a couple of first-year graduate students. Some will have had linear
algebra and others not; this seems to make little difference in their performance.

Fach year 5 or 6 students seem to develop particularly well and begin
to think in terms of graduate school. When I taught this course two years ago,
I separated these people into a special additional seminar winter quarter and
had them work through Abraham's, Linear and Multilinear Algebra (Benjamin). Tom
Ralley has two small sections from his class working now: one is more advanced
topics from group theory and the other in number theory.

Fach instructor is free to develop this course as he feels most appropriate
for his students. I used two texts: one in number theory and Dean's Elements
of Abstract Algebra (Wiley)- I probably would not use Dean again.

T am including the syllabus of my own course to give an idea of what can
realistically be attempted.

Elementary number theory: Arithmetic of rational integers, mathematical
induction, divisibility, primes, Euclidean algorithm;
number theory in selected examples of other rings

Basic ring and ideal theory

Additional number theory: congruences, Chinese Remainder Theorem, unit groups,
linear diophantine equations.

Meppings: surjections, injections, bijections; symmetries of geometric
.configurations.

Elementary group theory: permutation groups, dihedral groups, cyclic groups;
subgroups, cosets, La Crange Theorem, normal subgroups,
quotient groups, direct sums, homomorphisms, isomorphisns,
Cauchy's Theorem, p-groups, Sylow Theorems, classification
of groups of order < 15 .

Linear algebra: radius vectors, coordinate geometry; independence, basis, sub-
spaces, quotient spaces, field extensions, linear transformations,
duality, inner products, orthogonal transformations, matrices
and determinants, similarity, systems of linear equations,
eigenvalues and vectors, quadratic forms, quadric surfaces in

R2 and R3 .

Basic field theory: complex numbers, algebraic number fields; normal extensions;
Galois theory (characteristic 0); ruler - compass cons-
_ "{tructions; quadratic reciprocity and Jacobi symbol.

DEPARTMENT OF MATHEMATICS
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Syllabus for Math 105

This course is open only to students whose indicated
major is elementary education. It is a study of the basic
properties of the real numbers as appropriate for prospective
elementary school teachers. Content is intended to be
relevant to the mathematics curriculum for grades K-8, The
prerequisite is Math 101 or Level III on the OSU Mathematics
Placement Exam. Students must complete either 105 and 106
or 105 and 107 to fulfill a ten-hour mathematcs requirement
for Elementary Education. Math 105 is offered Winter, Spring

and Summer Quarters.

Topics covered include sets, whole numbers, integers,
rational numbers, real nunbers, other numwber bases, and
basic operations and their algorithms.

The probable text for this course is Elementary
Mathematics for Teachers by Kelley and Richert (Chapters 1-6).

Further information may be cbtained from the course

coordinator, Professor Jim Schultz.
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TO: Math Faculty (especially undergraduate advisors)
RE: New Course Offering: The History of Mathematical Ideas

A pilot will run Spring 1973 under Math 594 ; projected instructor
Charles Saltzer.

CREDIT: 5 hours; 3 classes MWF at 12:00 p.m. or 1:00 p.m.

PREREQUISITES: 550 and 571 or permission of instructor.

PROBABLE TEXTS: 1) Euclid's Elements 3 vol. (Heath Translation);
2) The Works of Archimedes;
3) The Exact Sciences in Antiquity, Neugebauer;
4) Geometry, Descartes;
5) Essays on the Theory of Numbers, Dedekind;
6) A Concise History of Mathematics, D. J. Struik.

CONTENT: The development of fundamental ideas in mathematics, the interaction
between science and mathematics, and the problems concerning which
axiomatic systems are desirable will be studied. Topics will include
the development of the concepts of continuity, the real number sys-
tem, the development of algebraic symbolism, infinity, the concept
of an algorithm, and proof theory. Extensive readings in the works
of great mathematicians will be emphasized.
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