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Actions taken by the Senate Committee on Undergraduate Studies
at its regular meeting of 11 September, 1979 give rise to the
following motions:

MOTION 1

That Senate approve, and recommend approval to the Board of

Governors,

the proposed new courses and discontinuance of

existing courses as specified in paper S79-86 and outlined

below:
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MATH 438-3 Linear Algebra " MATH 431-4
MATH 439-3 Introduction to Algebraic " MATH 432-4
Systems

MATH 440-3 Galois Theory " MATH 433-4
MATH 444-3 Topology - " MATH 441-4
MATH 472-3 Linear Models in Stats. " MATH 490-4
MATH 479-3 Selected Topics: Stats. "

MATH 487-3 Probability (MATH 486-4)

NOTE The Math Department has presented a number of reasons for its
proposed curriculum revisions. Among these are the following:

1. to facilitate transfer credit to and from colleges and
other universities (by offering three rather than four
semester hour courses and by arranging lower division
sequences to consist of six semester hours in each of
the 100 and 200 divisions)

2. to strengthen slightly the lower division requirements-for
Majors and Honours

3. to strengthen and extend the "service" functions of the ‘
Mathematics curriculum

4. to reduce overlap where it has developed in related courses

5. 1in a few instances to extend an "overcrowded" course to two

6. to improve the transition from lower division to 400 division
courses

7. on the basis of experience, student interest, and current
faculty strengths to increase the coherence in several
course sequences. o

MOTION 2

That Senate approve, and recommend approval to Board of
Governors, the proposed changes in requirements for a Major

and for Honours in Mathematics as set forth in paper S79- 86

MOTION 3 ‘

That Senate approve, and recommend approval to the:Board of

Governors, the proposed revisions to existing courses as set
forth in paper S79-86 and specified below: '
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Revisions to Existing Cours~s
Cr..hge in Prerequisites fo~:

1. Number, vector, prerequisite, MATH 480-3

2. Title and prerequisite MaTH 320-3

3. Description, syllabus, ve-tor, prerequisite
MATH 467-3

4. Description and prerequisite MATH 310-3

5. Vector MATH 443-4

6 Thange in Prerequisites “or:

MATH 242-3
MATH 302-3
MATH 361-3
MATH 404-3
MATH 466-4
MATH 468-4
MATH 469-4
MATH 470-4
MATH 471-4

NOTE subject to approval of the new courses by Senate and the Board
SCUS has approved a waiver of the time lag to permit scheduling of
the following courses in the spring and summer semesters of 1980:

SPRING 80: SUMMER 80:

MATH 251-3, Calculus II1l MATH 251-3, Calculus III

MATH 426-3, Intro. to Lebesgue Theory MATH 252-3, Vector Calculus I

MATH 439-3, Intr. to Algebraic Systems MATH 272-3, Intro. to Prob. § Stats.
MATH 444-3, Topology MATH 314-3, Boundary Value Problems

MATH 342-3, Elementary Number Theory

MATH 440-3, Galois Theory

Members of SCUS were concerned that some students might possibly

be disadvantaged by the offering of three credit courses in the spring

semester, particularly if they had been planning to take the four
semester hour predecessor course or courses. Should this be the case

it might be particularly awkward for a student very close to graduation.
However, it was ascertained that in providinc advance information about

course offerincs Zor this spring semester 1530 the department has not
listed any of the predecessor courses in * .e handbook and, therefore,
the four courses for which a waiver has b<2n granted will be offered
in addition to those already listed and nc: -3 replacement for any
course of courses a student could have been . cunting on. On this
basis: SCUS had no difficulty in grantinc *he waiver.

e |
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............ Senate Committee for Undergraduate . Administrative Assistant
Studies to the Dean of Science
Subject. MATHEMATICS CURRICULUM CHANGES = Date. 1979 07 18

................................................................................... ...} From. N. Heath

The Faculty of Science, at the meeting of 1979 07 10 approved
the following changes to the Mathematics Curriculum. These are
now submitted to SCUS for consideration and approval.

Please note that the Fall 1979 implementation for the new
courses has been revised. It is now proposed that the new courses
will be phased-in, starting in the Spring 1980 semester. A waiver of
the two semester time lag of Senate will therefore be requested
for some courses.

CONTENTS

1. Memorandum from G.A.C. Graham to C. L. Kemp dated 1979 02 14
(Revised Major & Honours requirements for Mathematics students).

2. Rationale for changes.
3. Summary of changes.

4. Summary Tables of courses showing prerequisites and calendar
descriptions.

5. New course proposals (syllabus attached in each case):

MATH 251-3, 252-3, 272-3, ,
313-3, 314-3, 322-3, 342-3, 372-3, 375-3, 387-3,
415-3, 418-3, 419-3, 424-3, 425-3, 426-3, 438-3,
439-3, 440-3, 444-3, 472-3, 479-3, 487-3.

6. Revisions to existing MATH courses:

MAYH 242-3 Prerequisite
302-3 Prerequisite
310-3 Prerequisite & calendar description
320-3 Prerequisite & title
361-3 Prerequisite
404-3 Prerequisite
443-3 Vector
466-4 Prerequisite
467-3 Prerequisite, vector, syllabus & calendar description
468-4 Prerequisite
469-4  Prerequisite
470-4 Prerequisite
471-4 Prerecuisite
480-3 Prerequisite, number & vector.

N \yl Q..—-- . 'J

NH/rcy . o e ad - N. Heat

.. .n.r-.-.x



Mr. Harry Evans, Secretary

"'SCUS MEETING' - SEPTEMBER 11,1979 """ "1 :

CALYANILY AAUAWIALAL ULWNAYONODLL 1

MEMORANDUM

G.A.C. Graham, Chairman
SCUS *~ o Undergradiate Studiss Commitics
Registrar's Office Mathematics Department

MATHEMATICS COURSE PROPOSALS/TIME WAI\ERdmeb September 4, 1979

This is to request a time waiver for the following courses, which the

Mathematics Department would like to offer during SPRING 80. iﬁ?{ o\ U=
: -4 SR A .
! TR TRV
EU&UW@@

SEP - 4579

MATH 251-3, Calculus III
MATH 426-3, Introduction to Lebesgue Theory
TH 439-3, Introduction to Algebraic Systems

A J o .
MATH 444-3, Topology R OFFICK
L 2]
Our motive in offering MATH 251-3, Calculus III in Spring 80. (followed by
MATH 252-3, Vector Calculus I in Summer 80) is to optimize the phasing in
of the majority of the new upper division courses in Fall 80.

MATH 426-3, Introduction to Lebesgue Theory, partly replaces our present

MATH 423-4, Real Variable II, which has not been offered since 76-2.

Unless a time waiver is granted the material of MATH 426-3 will likely

not be offered this coming year which is a situation we wish to avoid. ‘

MATH 439-3, Introduction to Algebraic Systems and MATH 444-3, Topology,
partly replace the courses MATH 432-4, 441-4 that we have been offering
each Spring. However in order to conserve resources (in view of the
plamned offering of MATH 426-3), we wish to offer MATH 439-3, 444-3 in
Spring 80.

Lh-C o las

G.A.C. GrahamV

GACG/dr

cc: Dr. C.L. Kemp, Chairman
Faculty of Science Undergraduate Curriculum Committee

Dr. M. Singh, Chairman of Mathematics

|



SIMON FRASER UNIVERSITY

MEMORANDUMN
.o.“.lft.gtﬁt.59@9!.9b§§¥ﬂ§ﬂ ....................... from... G.A.C. Graham, Chairman
Faculty of Science Undergraduate Undergraduate Studies Committee
..Curriculum Committee . . ... . ....| Mathematics Department
Subject. ... CQURSE PROPOSALS . .. ... . .. . . | Date. . February 14, 1979

At its meeting held on February 12, 1979 the Mathematics Department
approved of the changes in our course structure that are indicated on the
attached sumnary sheets. Detailed syllabuses and course proposal forms are

also enclosed.

Our intention is to begin offering the new courses in Fall 1979, if
possible. To this end it would be appropriate that the courses are promptly
brought before the Faculty of Science Undergraduate Curriculum Committee for

its approval.

In addition, the Mathematics Department wishes to recommend that,
upon approval of the new courses, the first paragraph of item #(i) of the
irements for Students Majoring or taking Honors in Mathematics (see
page 409 of the 78-79 calendar) be changed to
"(i) to obtain credit for Mathematics 151-3, 152-3, 232-3,
251-3, 252-3, .and at least 6 additional hours in lower
division Mathematics (Math 100-3, 190-3 and 191-3 may
not be included) or Computing Science 103-3, 105-3. This

requirement would normally be met by the end of the fourth
level."” ‘

'
‘-

This recommendation represents a slight strengthening of our current require-~

ments and seems appropriate.

Would you please take these proposals before the Faculty of Science

Undergraduate Curriculum Committee for its examination and, I hope, approval.

//{; A C‘.@mlflaw,

G.A.¢. Grahan

GACG/dr

Enclosures: Course proposal forms and relevant documentation

"\ ‘: Dr. M. Singh, Chairman
Mathematics Department




RATS WNALL-

MATHEMATLCS COURSE PROPOSALS

During the past year the Mathematics bepartment has been involved in an
extensive review and overhaul of certain elements of our course structure and
resulting revisions have now been agrecd upon bv the Department.

In general these revisions are characterised by a broadening of our
offerings at the 200 and 300 levels with a concomitant adjustment of offerings
at the 400-level. This reflects a greater commitment to service aspects of
our offerings; however, it was also felt that our present course structure has
not given sufficient support to mathematics or other students in bridging the
gap between 100-level courses and the more difficult 400-level courses. The
100-level courses have not been changed. Many of the proposed changes bring
us more closely into line with common practice of other universities today.

In particular we have been mindful of disadvantages, relating, for example,
to over-exposure and transfer credit, involved in 4-credit courses that we
have dropped, compared to the 3-credit courses that we are adopting. We have
taken the opportunity to stretch out courses that had become materially over-
crowded, and to contract where course-overlap had crept in over the vears.

A key proposal is that Math 253-4, 312-4 are to be replaced by the Second
Year Calculus sequence Math 251-3, 252-3 together with the course Math 313-3,
Vector Calculus II. As a result of this our first and second year
calculus sequence will now be similar to the corresponding sequences at most
other universities and community colleges and this should be of particular
value in streamlining transfer arrangements to and from SFU. The latter stream-
lining contributes, in particular, to the proposed Engineering transfer program.

The subsequent 3-credit courses in Differential Equations and Linear and
Complex Analysis are also thought to constitute a more amenable package than
the 4-credit courses they replace. In particular it is hoped that the courses
Math 314-3, Boundary Value Problems and Math 322-3, Complex Variables will
provide the students with helpful stepping stones to subsequent 400-1level
courses. Further development of our Mechanics offerings awaits the approval
of the Engineering Mechanics courses Math 262-4, 263-4, which are currently
being processed at the Faculty level. . '

With the restructuring of the Algebra courses it is hoped that a broader
program can be made available than heretofore, in the sense that it may be
found possible to offer the terminal course Math 440-3, Galois Theory, from
time to time, whereas the course it replaces has nct been offered since Fall
1975. By restricting its purpose to a training in pure rational deduction.
the new Number Theory course Math 342-3, which has minimal prerequisites, is
expected to be of more benefit to the general mathematics student than the
course it replaces. In Combinatorial Theory the change is minimal.

continued. ..
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Rationale continued =

One of the main reasons this course review was embarked upon was a certain
lack of lustre in our Analysis sequence: with the replacement of Math 421-4,
423-4 by the new courses Math 425-3, 426-3 which supplement Math 242-3 and
320-3 the material has been streamlined and overlap minimized. It ig hoped
that the latter four courses together with Math 444-3, Topology, will now be
an attractive package for students pursuing analysis. Students with more
applied mathematical interests or students outside mathematics may find it
useful to proceed only as far 4s Math 320~3, Advanced Calculus of One Variable.

In Probability and Statistics the proposed courses are felt to constitute
an attractive package (though minimal campared to some universities) for
students who wish to obtain a degree that is specialized in this area of
mathematics. The major part of Math 171-3 has been brought to the second
year level and called Math 277-3, Introduction to Probability and Statistics,
consistent with practice at most universities. The new courses Math 272-3,
372-3, 472-3 then form a natural sequence which is expected to be more
reasonably paced than the sequence 371-3, 490-4 that it replaces. The
course Math 375-3 (which partly replaces 489-4) complements Math 372-3 by
giving the Bayesian Theory of Inference and Bayesian Decision Theory, and
also raises basic issues in theories of statistical inference. The course
Math 473-3, Nonparametric Statistics, is essentially a renumbering of our
present Math 480-3. The course Math 479-3, Statistics: Selected Topics,
is being introduced so that Special Topics courses in Statistics may be
offered under the Statistics title. :

Finally, we are recommending ‘that Math 486-4 be replaced by an essentially
applied probability course Math 387-3 followed by Math 487-3 which will be
devoted more to axiomatic and classical probability theory; the latter to be
given less often than the former.

R—_




SIMON FRASER UNIVERSITY 2)3

MEMORANDUM
_ Mr. Nick Heath ... ..................... from....Dr. G.A.C, Graham, Chairman... ...
Undergraduate Studies Committee
__Dean of Science Office..............01 ... Mathematics Department................
 MATHEMATICS CURRICULWM . . ... Date. .. June 5, 1979 .l

As a result of discussions with the Chemistry and Physics

‘Departments the Mathematics Department has slightly altered the

prerequisite for Math 252-3, Vector Calculus I, so that students

may now take this course without having taken or concurrently

taking Math 232-3, Elementary Linear Algebra. This will have the
effect of allowing students (and in particular Chemistry students)

to include both Physics 221-3, Intermediate Electricity and Magnetism

‘and Math 252-3 in their program without having also to include

Math 232-3. This seems desirable.

(1 A C ef-'t{\_(“unx

Dr. G.A.C. Graham, Chairman
Undergraduate Studies Committee

cc - Dr. E.J. Wells, Chairman, Chemistry
Dr. A.S. Arrott, Chairman, Physics
Dr. M. Singh, Chairman, Mathematics

ENCL: Revised Documentation




SUMMARY OF PROPGSED CHANGES

Calculus of Severai Variables

253-4 and 212-4 are dropped and replaced by:

251-2, Calculus IIT (3-1-0)
252-3, Vector Calculus I (3-1-0)
313-3, Vector Calcuius I1 (3-1-0)

Differential Equations

310-3 and 467-3 are retained but with somewhat ~hanged syllabuses
(vectors 3-1-0 and 3-0-0 respectivety) .,
413-4 anc 414-4 aré dropped and replaced by:

314-3, Boundary value Prohlems : (3-1-0)

415-3, Ordinary Differential Faquations (3-0-0)

418-3, Partial Differential Equations (3--0-0)

Linear Analysis

420-4 is dropped and replaced hy
' 819-3, Linear Analvsis { 3-0-0)

Complex Analysis

422-4 is dropped and replaced by:
322-3, Complex Variables (3-1-0)

424-3, Applications of Complex
Analysis (3-0-0)

2/79
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. SUMMARY OF POPOSED CHANGES (cont.) - 32

Algebra
431-4, 432-4, 433-4 are dropped and replac d hy.
438-3, Linear Algebra (3-1-0)
439-3, Introduction to Algebraic Sy-toms (3-0-0)
440-3, Galois Theory ' o (3-0-0)

Number Theory

442-4 is dropped and replac«d by:
342-3, Elementary Number Theory (3-0-0)

Combinatorial Theory

The tutorial is dropped from Math 443-4 so that its vector will become (4-0-0)

Analysis
421-4, 423-4, are dropped and replaced by:
425-3, Introduction to Metric Spaces . (3-0-0)
426-3, Introduction to Lebasque Theory (3-0-0)

In addition it is proposed to slightly adapt the prereduisite and change the
title of Math 320-3,"Theory of Convergence"to "Advanced Calculus of One Variable"
and a slight modification has been proposed for the prereduisite to Math 242-3,

"Introduction to Analysis."

Topology
441-4 is dropped and replaced by:

444-3, Topology (3-0-0)

2/79



SUMMARY G PROPOSED CHANGES (cont. )

Propbability and Statistics

371-3, 480-3, 486-4, 489-4, 490-4 are dropped and replaced by:

272-3, Introduction to Probability and Statistics (3-1-0)
372-3, Mathematicai Statistics I (3-1-0)
375-3, Mathematicai Statistics TII (3-1-0)
387-3, Introduction to Stochastic Processes (3-1-0)
472-3, Linear Models in Statistics (3~1-0)
473-3, Nonparametric Statistics (3-0-0)
487-3, Probability (3-0-~0)

479-3, Statistics: Selected Topics (3-0-0)

In addition, certain minor changes become necessary in the prerequisites for

Math 302-3 and 404-3.

FUZTHLE, PROPOSED PREREQUISITE C(HANGES - .

MATH 361-3: Math 252-3 (or Math 253-4) and Math 262-4 (or Math 161-3 or
Phys 120-3 with permission of the Department).

MATH 466-4: Math 252-3 (or Math 253-4) and Math 232-3 or permission of
the Department. Math 313-3 is recommended.

MATH 468-4: Math 314-3 o, Physics 384-3 and 361-3.
Math 313-3 (or Math 312-4) should precede or be taken concurrently.

MATH 469-4: Math 361-3. Math 314-3 or Phys 384-3 should precede or be

taken concurrently.

MATH 470-4: Math 310~3 and either Math 262-4 (or Math 161-3) or Phys 211-3.
Math 313-3 (or Math 312-4) or Phys 384-3 should precede or be

taken concurrently.

MATH 471-4: Math 313-3 (or Math 312-4) or Phys 384-3. 57



TITLE

APPLIED MATHEMATICS COUISE FRQPOSALS

PREREQUISITE

251-3 Caleulus IIT
(3-1-0)

152-3 or 155 3;

or !58-3 with a
grade of A or B.

4[s

“CAT,ENDAR DESCRIPTION

tolar coordinates, vectors, solid analytic geometry,
'iffe rential calculus of several variables,
uirinle Lnf”qfﬂl‘, line integrals, Complex numbers.

252-2 Vector Calculus I
(3-1-0)

310-3 Introduction to
0.D.E.

(3-1-0)

or 158-3 with a
grade of A or B.

T
-
il e e
|
|

251-3 {or 253-4):| 1itforentiaty, Jacobians, transformation of
232-3 s wults le inteyrals, differentiation and integration
recommended ot vector tunctions, inteqral theorems and their
' ipplications,
152-3 or 155-3; T.Virwf~urdvr diftorential equations, 2nd & higher orde

linar equations,
to aplace transform,
cprlications in the physical,
«rial sciences

series solutions, introduction
systems and numerical methods)
biological and

313-3 Vector Calculus II | 232-3, 252-3 ! 1.xtrema of functions of several variables, Lagrange
(or 253-4) ! nultipliers, curvilinear coordinats and vector
(3-1-0) ifferential calculus, space curves, Frenet formulae
rurfaces, urvature, Christoffel symbols.
314-3 Boundary Value 2603 (. 253-4) | fourier series and integrals. Separation of
Problems and 110-3 ! variables tor the conduction equation, the wave
(3-1-0) i quations and laplace's equation. Sturm-Liouville
t roblems. Separation in polar coordinates.
o __&“Laplace trgnsforms.
/\.-3 Complex Variables 251-3 (o 253-4) | :unctions of a complex variable, differentiability,
(3-1-0) ontour int~grals, Cauchy's theorem, Taylor and
“aurent expansions, method of residues
415-3 Ordinary Differ- 310-3. Math Ixistence and uniqueness theorems, Green's functions
ential Equations 314-3 322-3 Tor second-order cquations, plane autonomous systems,
(3~0-0) are recomm.:nded ‘tability, cxpansions about ordinary and singular
oints
418-3 Partial Differ- g;j_g or Phy;. ‘irst-order equations, the wave equation, charac-
ential Equations ' o Or PEIrmiSS1ON,., icrics, Riemann's method , Laplace's equation,
(3-0-0) '9 dept. 313-3 reen's and Neumann's functions, Poisson formula
is recommended . -+
. . 232-3, 151-3 (or . . ] . .
419-3 Linear Analysis 253-4) and 310-3 Convergence in Euclidean spaces, Fourler series
(3-0-0) 314-3 and 320-3 and Fheir convergence, Lege?dre polynomials,
are recommended. Hermite and Laguerre polynomials.
424-3 Applications of 322-3 s'onformal mapping, application to boundary value
Complex Analysis problems, Schwarz-Christoffel transformation,
(3-0-0) integral formulas, analytic continuation, argument
principle
467-13 Vibrations 232-3 and 3110-3 Vibrations of discrete systems with many degrees

(3-0-0)

263-4, (or Phys
211-3) & 314-3

i
are recommended.

2/79

—_

of freedom; matrix methods. Nonlinear vibrarions;
the phase plane; singular points and limit cycles.
Ferturbation methods; 51ngular perturbation
vxpansions .




TITLE

ALGEBRA AND ANALYSIS COURSE PROPOSALS

PREREQUISITE (S)

2

CALENDAR DESCRIPTION

438-3Linear Algebra '232*3 Linear Algebra. Vector space and
(3-1-0) matrix theory. :
439-3 Introduction to 232-3

Algebraic Systems
(3~-0-0)

Algebraic systems including, for example,
groups, rings. Polynomial theory.

440-3

Galois Theory
(3-0-0)

- 434-3 (or 431-4) and
435-3 (or 432-4)

An introduction to the theory of
fields, with emphasis on Galois Theory.

342-3 Elementary Number

Any 200 level mathe-

Divisibility, primes, congruences,

Theory matics course. arithmetic functions and related topics.
(3-0-0)
443-4 Combinatorial Theory Same Unchanged.
(4~0-0)
Vector change only.
445-3 Introduction to 320-3. Metric spaces, convergence in metric i
Metric Spaces spaces, continuity, compactness, o
(3-0-0) connectedness and completeness,
contraction mapping principle, and
other useful theorems.
426-3 Introduction to ©320-3 An‘introduction to the Lebesgue integral
Lebesgue Theory and some of its applications.
' (3~-0-0)
444-3 Topology 425-3 (or 421-4) or Development of elementary theory of
(3-0-0) permission of the topological spaces.
department. _
320-3 Advanced Calculus of] 242-3 (or 241-2) and Unchanged.
One Variable (3-1-0)] 25i-3 (or 253-4) '
Title & prerequisite
change only.
242-3 Introduction to 152-3 or 155-3, Unchanged.
Analysis
(3-1-0)
Prerequisite change
only.
®
~r”’

/CI
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PROBABILITY AND STATISTICS COURSE PROPOSALS

TITLE PREREQUISITE(S) CALENDAR DESCRIPTION
272-3 Intro. to Prob. 152-3 or 155-3 or Banic iaws of probability, sample distributions.
and Stats 158-3 | Tntroduction to statistical applications.
(3-1-0)
372-3 Mathematical 251-3 (or 253-4) Techniques of estimation and testing
Statistics I and 272-3 (or 371-3) | hypotheses, one-sample and two-sample tests.
(3-1-0) Introduction to analysis of variance,
regression and correlation.
375-3 Mathematical 251-3 (or 253-4) Sampling theory and Bayesian approaches to
Statistics IX and 272-3 (or 371-3) ! inference. Types of probability distributions.
(3-1-0) Bayesian decision theory. Method of maximum
likelihood. Tllustrations of the different
methods.
387-3 Introduction to 272-3 (or 371-3) or| Markov chains. Random walks. Continuous time

Stochastic Processes

permission of the

processes. The Poisson process. Markov processes

(3-1-0) department Gaussian processes.
472-3 Linear Models in 232-3 and 372-3 Linear models, analysis of variance and
Statistics {or 371-3) covariance, multiple regression, introduction
(3-1-0) to the design of experiments.
—~ . Nonparametric 372-3 (or 371-3) or| Same as for Math 480-3. This is a number
Statistics permission of the change and vector change only.
4733 (3-0-0) department
487-3 Probability 387-3 (or 486-3) Probability spaces, prob. distributions, laws of
(3-0-0) large numbers, characteristic functions,
central limit theorems, infinitely divisible
distributions. Conditional distributions
and expectations.
479-3 Statistics: Will be specified Variable topics.
Selected Topics according to topics
(3-0-0) offered under this
number.
i
302-3 statistical Methods | 101-3 or 272-3 f Unchanged
(3-0-1) (or 371-3),
oxr Arc 376-5
or Econ 332-3
Statistical Design 272-3 (or 371-3), Unchanged

404-3

& Analysis of
Experiments (4-1-0)

or 302-3

!/79
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SENATE CGMMITTEE ON UNDERGRADUATE STUDIES

COURSE PROPOSAL FORM

Calendar Information Department : MATHEMATICS .
Abbreviation Code: MATH (ourse Number: 251 Credit Hours: 3 Vector: 3-1-0

Title of Course: CALCULUS III

Calendar Description of Course:
Polar coordinates, vectors, solid analytic geometry, differential calculus of
several variables, multiple integra.s, line integrals. Complex numbers.

Nature of Course  Lecture/tutorial

Prerequisites (or special instructions): MATH 152-3 or 155-3; or MATH 158-3 with a
grade of A or B. _ . wrtlon
Students who have obtained credit for MATH 253-4 cannot receive,credit for MATH 251-3.

What course (courses), if any, is being dropped from the calendar if this course is
approvead: MATH 253-4

2. Schcduling

How frequently will the coursce be offered?  Every seméster

Semester in which the course will first bo of fered? Pa-l-l-—le-'i-ss‘p..ino‘\ cb'O’\
Which of your present faculty would be available to make the proposcd offering
possible: All faculty

Objectives of the Course

Third course in mainstream calculus sequence. Would be taken by e
all majors in mathematics, physics and chemistry.

4. Budgetary and Space Requirements (for information only)

What additional resources will bhe required in the following arcas:
Faculty

Staff

Library

s . NONE

Audio Visual
Space

Equipment

5. Approval . -
Date: >{’b(~ /¢ '(7/? C,w

/4( : ) M 7/‘" ‘ L— SEP 11 73

Department Chairman Chairman, SCuUs

HCUS 73-34b:- (When completing this form, for instructions see Memorandum SCUS 73-34a.
Attach course outline). ~

/2



r

MATHEMATICS 251-3 .
CALCULUS III '

Chapter 12 - Polar Coordinates (2 weeks)

Section 12.1 Polar Coordinates

Section 12.2 Graphs of Polar Equations
12.3 Relations between Polar and Rectangular Coordinates
12.4 Area in Polar Coordinates
12.5 Arc Length in Polar Coordinates

Complex Numbers : (1 week)

The complex plane, algebra of complex numbers, ‘quadratic
equations, the Euler formulae.

Chapter 14 - Vectors and 3-Space . (3-4 weeks)

Section 14.1 The 3-Dimensional Coordinate System
14.2 Distance
14.3 Sketching Graphs
14.4 Vectors
14.5 Dot and Cross Products
14.6 Equations of Lines and Planes
14.7 PFunctions from R to RM
14.8 Limits and Continuity

Chapter 15 - Differential Calculus .of Functions of Several Variables . (3 weeks)

Section 15.1 Partial Derivatives
15.2 Chain Rules
15.3 The Gradient
15.4 Directional Derivati ses
15.5 1local Extrema of Functions of Two Variables
15.6 Absolute Maxima and Minima

Chapter 16 - Multiple Integration (2 wegks)

Section 16.1 Double Integration
16.2 Iterated Integrals; The Fundamental Theorem
for Double Integrals

6.5 Transformation of Multiple Integrals

6.6 Double Integrals in Polar Coordinates

Chapter 17 - Vector Calculus

Section 17.1 Work and Line Integrals
17.2 Computation of Line Integrals

Though not part of the syllabus, you may also wish to study the material in
Chapter 13 - Differential Equations. (This material is covered more thoroughly
in Math 310-3.)

PREREQUISITES: MATH 152-3 or 155-3; or MATH 158-3 with a grade of A or B.
Stadants she et obbtainsd crudit fe maTH 25°5- 4 canmt Relive cadit fo-
TEXTBOOK: CALCULUS WITH ANALYTIC GEOMETRY, Second Edition MATHE LE1- s,
by Howard E. Campbell and Paul F. Dierker

Published by Prindle, Weber and Schmidt, Inc. {Wadsworth)

19790-n2-27
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SCNATE CGHMITTEE ON UNDERGRADUATE STUDIRS

COURSE PROPOSAL FORM

Ciivndar infozmation - Department: MATEEMATICS .

Abbreviation Code: MATH Course Number : 252 Credit Hours:_3 Vector: 3-1-0

—

Title of Course: VECTOR CALCULUS I

Calendar Description of Course:
Differentials, Jacobians, tranformation of multiple integrals, differentiation
and integracion of vactor functions, inteqrai theorems and thaeir applications.

Nature of Course Lecture/tucorial

Prerequisites (or special instructions): MATH 251-3 (or 253-4). It is recammended that

concurrently.
MATH 232-3 precede or be taken = Students who have obtained credit for MATH
312-4 cannot receive credit for MATH 252-3,

What course (courses), if any, is being dropped from the calendar if this course is
approved:  MATH 253-4 and 312-4 are being replaced by MATH 251-3, 2%52-3 and 313-3.

Svhcduling

How frequently will the coursc be offered? tEvery semester
Semester in which the course will first be of fered? ‘Patt-1979 gm,,,\,,\ar ¥o-2

Which of your present faculty would be available to make the proposod offoring
possible: All faculty

Objectives of the Course , '

Fourth cdurse in mainstream calculus Sequence. Would be taken by all
majors in mathematics and physics.

4. Budgetary and Space Requirements (for information only)
What additional resources will be required in the following areas:
Faculty ~\.
Staff
Library NONE
Audio Vigual .
Space } ‘
Equipment . : .
S AT e e o
Date: o . /‘, /f)i é \\!V(\ X‘/Q .
/ ‘ 4 2 Z sgp 11 78 |
. Ulkicanﬁ—fluﬂa— (52/?/ ) / :7{?
' (( Department Chairman Dean [ ~ 7 “é;tmn. sCUs .
SCUS 73-34b:- (When completing this form, for instructions see Memorandum SCUS 73-34a. -

Attach course outline).

1%



Mathematics 252-3

Vector Calculus I

Multiple Integration ) ' (3' weeks)

Review of double integrals, iterated integrals. Surface area.
Triple integrals. Transformation of multiple integrala. Integrals
in cylindrical and spherical coordinates. '

Vector integral calculus - introduction ) ' (3 weels)

Review of line integrals. Green's theorem. Path independence.
Line and surface integrals in three dimensions. The divercence
theorem. Stokes' theorem.

Differential calculus of several variables {24 weeks)

Differentials and theorems on differentials (Note: differentials
are not discussed in Math 251-3). Implicit functions. Jacobians.
Partial derivatives and chain rule using Jacobians. Theorems on
Jacobians. -

vVector ai fferential calculus . . (2 wveeks)

vector differentiation. Space curves. Applications in mechanice.
Gradient, divergence and curl. Identities involving difloxycnu;}p
operators. . o

Further :Li\t.Qtll calculus {24 weeks)

Green's theorem for multiply-connected regions. Divergence ané
Stokes' theorem in terms of grad, div and curl. Path indspendence
and exact differentials in three dimensions. :

PREREQUISITE: MATH 251-3 (or 253-4). It is recommonded that YATH T3 -1
precede or be taken concurrently. Stucunts who have
obtained credit for MATH 312-4 cannot receive credit
for MATH 252-3.

TEXTBOOK: Calculus with Analytic Geometry, 2néd Editior, by C bR
Dierker. (Chapters 16 and 17 shoulé he umed for sactime 1
and 2 of the course.) For sectimma * - 5, sarthaoy Le tn De
chosen by the instructcr.

References for syllabus outline:

Sections 1-2: Advanced Calculus, Scheum serins, shapkers 2 & 8.
Sections 3-5: Vector Analysis, Schaum series, chaptens 3-6.

S Y4
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SENATE COMMITTEE ON UAOERGRADUATE 3TUDIES

tr

COURSE PHOECHAL FORM

Colendar Information Department: — MATHEMATICS .
- Abhrwv.utivnx(kwk;illﬁxﬂ_ Cour se Numiwr:m___gzgﬂ_ Credit Hours: 3 Vector: 3-1-0

Title of Gurse: TNTPUDUFTIUN'qz_ﬂkﬂBAﬁi?ITY AND STATISTTSS

Calendar Description of Course:

Basic laws of probability, sample distributions. Introduciion to Statistical
applications.

Nature of Course Lectune/Tutonial

Prerequisites (or special instructions): MATH 152-3 on 155-3 on 15§-3

Students who have obtained crnedit for MATH 371-3 cannot neceive credit for 272-3,

What course (courses), if any, is being dropped from the calendar if this course is

approved: MATH 371-3

2. Scheduling
How frequently will the course be offoered?  Twice per igean

. - ) -O’
Semester in which the course will first be offered? Fott—949 Summer go-M

Which of your present faculty would be available to make the proposed offering
possible:  Dng. Eaves, Stephens, Villegas, Weldon

Objectives of the Course .

To provide a basic introduction to probability{ applied probability and statistics
to mathematically oriented students. This is the foundation course for students
wishing to pursue a Sequence in probability and mathematical statistics.

R

4. Budgetary and Space Requirements {(for information only)

What additional resources will be required in the following areas:

Faculty _\)
Staff k

Library QA NONE

~
Audio Visual
{ .

Space
Equipment )
7 ’ /’/’7 [ .
5. Approval ~ i P
- » 777 7 // ;¢ i ) T 'GE_ ’/::;Lt—\‘¢b¢f\
Date: FEe. 1,19 .7 S TR
/[/ T . v
¢ { / f (
2./ 7/729 5 1
Department Chairman ~ Oean [ 7 Chaiiman, SCUS
‘_SCUS 73-34b:- (When completing this form, for instructions see Memorandum SCUS 73-34a. ' .
Attach course outline). ' ‘ ' =



MATHEMATIC 272~

Introduction to Frobability a Statistics

1. Elements of Probability (A Venn Diagram Approach)

Sets and operations on sets, Permutations, Combinations, Postulates of
Probability, Frequency Definition of Probability. Additive and
Multiplicative theorems, Conditional probability, Independent and
Mutually Exclusive Events. Bayes Theorem.

2. Probability Distributions

Random Variables, Distribution Functions, Binomial, Hypergeometric,
Poisson, Multivariate-Discrete distributions with a discussion of
conditional and marginal distributions.

3. Mathematical Expectation - Discrete Random Variables

Expectation, Moments, Chebycheff's Theorem, Law of Large Number, Moments
of Distributions in Part 2, Moment Generating Function and its properties.
Moment Generating Functions of Binomial and Poisson.

4. Probability Densities

Properties of Probability Densities and their Distribution Functions.
The Uniform, Exponential, Gamma and Normal Densitics. Change of Variable.

5. Mathematical Expectation. Continuous Random Variables

Expectation, Moments, Moments of Distributions in Part 4. Moment
Generating Functions of Distributions in Part 4.

6. Sums of Random Variables

Sums of discrete random variables and their moment generating functions.
sums of continuous random variables and their moment generating functions.
The distribution of the mean. Statement of Central Limit Theorem, Normal
approximation of Binomial.

7. Sampling from Normal Populations

The distribution of §, and the t-distribution.

PREREQUISITES: Either MATH 152-3 or 155-3 or é58—3. Students who have obtained
credit for Math 371-3 cannot receliv> cre it for Math 272-3.
TEXTBOOK: Mathematical Statistics by Freund '

or

As noted on Mathematics Textbook List.

1:/78
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SENATE COMMITTEE ON UNDERGRADUATE STUDIES

COURSE PRGCPOSAL FORM

Calendar Information

Department: MATHEMATICS ‘

Abbrcviation Code: MATH Course Number: 313 Credit Hours: 3 Vector: 3-1-0

Titie »f Course: VECTOR CALCULUS II

Calendar Description of Course:
Extrema of functions of several variables, Lagrange muitipliers, curvilinear

coordinates and vector differential calculus; -space curves, Frenet formulae;
surfaces, curvature, Christoffel symbols.

Nature of Course Lecture/tutorial

Prerequisites (or special instructions) : MATH 232-3 and 252-3 (or 257-4)

Stucents who have obtained credit for MATH 312-4 cannot recieve
credit for Math 313-3.

What course (courses), if any, is being dropped from the calendar if this course is
approved: MATH 312-4

7.  Scheduling
How frequently will the - ourse be offered?  Twice per year
Semester in which the conrse will first .¢c offered? Fall 9% S’O '3

Which of vour present faculty would be available to make the proposed offering
possible: All faculty

Objectives of the Course , .
The course covers a range of techniques of wide use in applications of mathematics

’ S’

mainly concentrating on functions of several variables and vector calculus. It is

a coritinuation of second year calculus courses.

4. Budgetary and Space Requirements (for information only)

What additional resources wili be required in.the following areas:
Féculty

Staff

Library NONE

Audio Visual

Space

Equipment

) zat::ml blb 1979 (/\%\HCJZ\M A Mé«—\u@
Maeg o ot I Gy & wun

Department Chairman ° , DéaﬁU/ o7 Chairman, SCUS
SCUS 73-34b:- (When completing this form, for instructions see Memorandum SCUS 73-34a. .
Attach course outline). -~

/&



MATHEMATICS 313-3
VECTOR CALCULUS TI

1. Review ' (1 week)

Quick review of vector calculus.

2. Applications of Partial Derivatives, Extrema (2 weeks)

Applications of partial derivatives to geometry. Envelopes.
Extrema of functions of several variables. Extrema under
constraints. Applications.

3. Curvilinear Coordinates in Two and Three Dimensions (3 weeks)

Curvilinear coordinates. Coordinate curves and surfaces.
Orthogonal systems. Gradient curl, divergence, Laplacian etc.
in orthogonal curvilinear systems.

4. Space curves . {(2-3 weeks)

Parametric representation. Arc length. Tangent vector.
Novmal and binormal. Curvature and torsion. Frenet formulae.

S. Surfaces (4-5 weeks)

Parametric representation. Tangent plane, normal. First
fundamental form. Second fundamental form and normal curvature.
Principal curvatures and directions. Gauss-Weingarten formulae.
Christoffel symbols. :

PREREQUISITES: MATH 232-3 and 252-3 (or 253-4) Shaditts whe hawt obtainad comdit §
MATH 312 4 Loanod  ~cuwe cedil foe MATH 3133, '

TEXTBOOK: To be chosen by the Instructor to cover the above syllabus.

References for syllabus outline:
1. Advanced Calculus, Schaum Series, Chapter 8

2. Vector Analysis, Schaum Series, Chapter 7
3. Differential Geometry, Schaum Series, Chapters 3-5, 8-10.

03/79

-



SENATE COMMITTEZ ON UNDERGRADUATE STULLES

COURSE PROPCSAL FORM

Cadendar Information Department : MATHEMATICS ‘

Abbreviation Code: MATH  course Mumber: 314 Credit Hours: 3 Vector: 3-1-0

Title of Course: BOUNDARY VALUE PROBLEMS

Calendar Description of Course: Fourier series and integrais. Separation of variables

for the conduction equation, the wave equations and L-place's equation. Sturm-
Liouvilie problems. Separation in polar coordinates. Lapiace transforms.

Nature of Course: Lecture/tutorial

Prerequisites (or special instructions): MATH 252-3 (or 253-4% and 310-~3 - 37:£(€n7¢' /-
4 ,.,._c,(,f,/‘;, /‘7/}‘7‘/79 Gl —Q < AnacT T Fake /’7.-\~r'.if Y4 ~3 N fu.» e;-[c_rc_'(. ,,{/—7“
Tho, @ L.-',"/{ c,r-;-cg,/" f"'ﬂ LIATV Fe3 ~% ’"\7' Ta ke 7D TE 20%~7 %;/- f"" e cred, T

What course (courses), if any, is being dropped from the calandar if this course is

approved: .
MATH 413-4 and 414-4 are being replaced by MATH 314-3, 415-3 and 418-3.

2.  Scheduling
How frequently will the course be of fered?  Twice per year
Semestoer in which the course will first be offered? i o = o e ede] j;uh\hy0h §0-W

Which of your present fachlty would be available to make the proposed offering
possible: A1l applied mathematics faculty.

Objectives of the Course ' .

Introductory course in partial differential equations covering separation
of variables and transform methods.

4. Budgetary and Space Requirements (for information only)

What additional resources will be required in the following areas:
Faculty N

Staff

Library \ NONE

Audio Visual
Space \

Equipment -

5. Approval . y ,;q'_f”\ | 7 /\ . .
Date: 3711/4, \ /G" /9 712 : [ (/Q\i ktjll}\( (\ \g&%aﬁs

<

/{/(Ma.4 ,é{wa/L \ L /7/)6 /' SEP 11 9

Department Chairman ¢ ‘Dear! Chairman, SCUS

~

SCUS 73-34b:- (When completing this form, for instructions see Memorandum SCUS 73-34a. '
Attach course outline). ' ~
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MATHEMATICS 314-3
BOUNDARY VALUE PROBLEMS

Fourier Series and Integrals ' (2 weeks)

Periodic functions and Fourier series. Even and odd functions. Statement
of convergence properties. Fourier integral. Applications.

Separation of Variables (5 weeks)

The heat equation in one dimension with various boundary conditions.
Sturm-Liouville problems and eigenfunction expansions. Semi-infinite
and infinite regions. The wave equation in une dimension, bounded and

unbounded regions. The potential equation in rectangle, slot and disk.

Higher Dimensions (4 weeks)

Two dimensional heat equation in rectangular and polar coordinates;
Bessel functions. Other applications of Bessel functions. Separation
in spherical coordinates.

Laplace Transform (2 weeks)

Review of Laplace transform and its elementary properties. Partial
fractions and convolutions. Application to partial differential
equations (If time permits, other integral transforms should be
discussed.)

PREREQUISITES: MATH 252-3 (or 253-4) and 310-3

TEXTBOOK: BOUNDARY VALUE PROBLEMS by D. L. Powers

OR Ag8 noted in the Mathematics Department textbook list.

11/78



SENATE COMMITTEE ON UNDERGRADUATE STUDIES

COURSE PROPOSAL FORM

Cialeadar Informatloﬁ ' Department: MATHEMATICS ‘

~— ——

Abbreviation Code: MATH Course Number: 322 Credit Hours: 3 Vector: 3-1-0

Title of Course: COMPLEX VARIABLES

Calendar Description of Course: Functions of a complex variable, differentiability,

contour integrals, Cauchy's theorem, Taylor and Laurent expansions, method of
residues.

Nature of Course Lecture/tutorial

Prerequisites (or special instructions): MATH 251-3 (or 253-4).

Students who have obtained credit for MATH 422-4 cannot receive
credit for MATH 322-3.

What course (courses), if any, is being dropped from the calendar if this course is
approved: MATH 422-4

2. S(:h(;duling

How frequently will the course be offeroed? Once per year
Semester in which the course will first bc offered? Fall f o= le gb‘{3
Which of your present faculty would be available to make the proposed offering

possible: All faculty

Objectives of the Course

Introdﬁqtory course on functions of a complex variable.

4. Budgetary and Space Requirements (for information only)

What additional resources will be required in the following areas:
Faculty '™
Staff

Librar
Y \\ NONE

Audio Visual -
Space

Equipment

pate: A 6, -/777 4
Mot i~ x5 il

e = EIRIE = PR,

Department Chairman = bean/ i Chairman, scus
SCUS 73-34b:~ (When completing this form, for instructions sec Memorandum SCUS 73-34a. f'
Attach course outline). ’

22



SENATE COMMITTEE ON UNDERGRADUATE STUDIES

COURSE PROPOSAL FORM

.‘lendar Information Department : Mathematics
- Abbreviation Code: MATH Course Number: 342 Credit Hours: 3 Vector: 3-0-0
Title of Course: ELEMENTARY NUMBER THEORY

Calendar Description of Course:
Divisibility, primes, congruences, arithmetic functions and related topics.
(Same as present Math 442-4)

Nature of Course Lecture

Prerequisites (or special instructions):

Any 200 level mathematics course. Students who have obtained credit for Math
442-4 cannot receive credit for Math 342-3.

What course (courses), if any, is being dropped from the calendar if this course is

approved:
MATH 442-4

2. Scheduling

How frequently will the course be offered? Once per year
Semester in which the course will first be offered? Summer 1980

Which of your present faculty would be available to make the proposed offering
possible: Drs. Freedman, Sember and others

y"&ctives of the Course The subject of elementary number theory has ‘considerable value

as a medium through which students can get training and experience in pure rational )
deduction. Changing this course to 3 lectures and no tutorial and allowing the minimal
prerequisites proposed above should benefit the students in the following ways: They
may take the course’early in their upper levels mathematics work so that it may serve
as a transition course from the more elementary lower level work to the more sophisticated
upper level work; also the pressure of a 4 hour lecture plus tutorial course has been

. d d Space Requirements (for information only reduced so that the student may
4 Eudgetary an = L ( ¥) find it a less strenuous trans¥tlon.

What additional resources will be required in the following areas:

Faculty
Staff
Library NONE
Audio Visual
Space
Zquioprent /)
.
5. Approval /_/z@—v\‘/é‘
Date: ',,jtly /4;7’ /9 77 ﬂ
/K@W/é :.;4 7 SEP 11 %
Department Chairman /7 Déan / o Chairman, SCUS

S’QB-ZMb:— (When completing this form, for inetructions see Memorandum SCUS 73-343.
A. ¥ course outline). :
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MATH 322-3 ‘
COMPLEX VARIABLES

Complex Numbers

Arithmetic operations, complex conjugate, absolute value, geometric
representations of complex numbers, powers and roots.

Complex Functions

Limits, continuity, derivatives, Cauchy~Riemann conditions, analytic functions.

Elementary Functions

The exponentiai, trigonometric and hyperbolic functions, the logarithmic
functions, branch points and branch lines, inverse trigonometric functions.

Introduction to Conformal Mapping

Elementary properties of conformal mapping, linear fractional transformations, )
mapping by elementary functions.

—~—

Complex Integration

Line integrals in complex plane, Cauchy's theorem for simply and multiply
connected regions. Cauchy's integral formula, higher derivatives of
analytic functions. Morera's theorem, maximum modulus theorem, Liouvilles
theorem.

Power Series
TOWEr seériles

Properties of power series; Taylor and Laurent series; differentiation
and integration of power series; uniform convergence.

Calculus of Residues

Residues and poles; residue theorem, evaluation of residues; contour
integration, evaluation of definite integrals; integration around a
branch point.

PREREQUISITE: MATH 251-3 (or 253-4). - Students who

have obtained credit for MATH 422-4 cannot receive credit for
MATH 322-3.

TEXTBOOK: Complex Variables and Applications by R.V. Churchill, J.w. Brown,

and R.F. Verhey (Chapters 1 -~ 7)

1979-02-27 . -



SENATE COMMITTEE ON UNDERGRADUATE STUDIES

COURSE PROPOSAL FORM

— ﬁndar Information Department: MATHEMATICS
- breviation Code:MATH cCourse Number: 372 Credit Hours:_;z____ Vector:__é;llg____

Title of Course: MATHEMATICAL STATISTICS 1

Calendar Description of Course: Techniques of estimations and testing hypotheses,

one-sample and two-sample tests. Introduction o analysis of variance,
regressdion and corrnelation.

Nature of Course Lecture/tutornial
Prerequisites (or special instructions):

MATH 251-3 (on 253-4) and 272-3 fon 371-3)
Students who have obtained credit gorn MATH 490-4 cannot neceive credit gon 372-3.

What course (courses), if any, is being dropped from the calendar if this course is

approved: Math 371-3, 490-4

2. Scheduling
How frequently will the course be offcred? Twice pern yean
Semester in which the course will first be offered? Fall 19739 &¢~3
Which of your present faculty would be available -o ﬁake the proposed offering

possible: Dns. Eaves, Stephens, V«llegas, Weldon

Objectives of the Course

ontinuation of Math 272 in Classical Statistical methods. Provides introduction to
basic techniques used in applied statistics.

. Budgetary and Space Requirements (for information only)

What additional resources will be required in the {ollowing areas:
Faculty

Staff

Library NONE

Audio Visual

1
1

Space \

Equipment<’//;
. Approval ¢ /’\ ! /\ .
Date: Fré. /f;', /f77 %\\ ILDQ'&M@J‘
/{LWM | (1,/7/) 9 ¢ T

Department Chairman pdan [/ '/ Chairman, SCUS

C’*S‘le:— {(When completing this form, for instructions sec Memorandum SCUS 73-34a.

a urse outline).



MATHEMATICS 342-3

ELEMENTARY NUMBER THEORY

I. Basic Material (order only approximate):

A. The integers ({brief)

B. Divisibility, Euclidean algortihm gcd; lcm

C. Primes, unique factorization

D. Congruences, residue classes, gystems of linear congruences

Lo T <

Tz o

Euler-Fermat Theorem (need ¢ = Euler ¢-function)
Arithmetic functions, ¢, T, 0, etc. Mobius inversion formula
Distribution of prime numbers, sieve ot Eratosthenes

Quadratic reciprocity, Legendre symbol, quadratic reciprocity law

II. Additional material may be presented at the discretion of the instructor.

PREREQUISITE:

"Any 200 level mathematics course.

Students who have obtained credit for Math 442-4 cannot
receive credit for Math 342-3

TEXTBOOK: The textbook will be chosen from the following list:

4.

Topics from the Theory of Numbers by Grosswald

An Introduction to the Theory of Numbers by Niven and Zuckerman

Elementary Number Theory by Dudley

Number Theory by G. Andrews

PLEASE CHECK THE MATHEMATICS DEPARTMENT TEXTBOOK LIST FOR
CURRENT TEXT IN USE.

7/78,
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MATHEMATICS 372-3

MATHEMATICAL STATISTICS I

Sampling distribution theory. The xz and F distributions, and their
applications. |

Methods of estimation. Maximum lik:lihood, Bayes estimators. Introduction
to Decision Theory.

Confidence intervals.

Tests of hypotheses. The bivariate normal distribution.

Introduction to regression and correlation.

Introduction to analysis of variance.

TEXTBOOK: John E. Freund, MATHEMATICAL STATISTICS

RUBLISHER: Prentice-Hall

PREREQUISITES: MATH 251-3 (or 253-4) and 272-3 (or 371-3)

Students who have obtained credit for MATH 490—*
cannot receive credit for MATH 372-3



SENATE COMMITTEE ON UNDERGRADUATE STUDIES

' " COURSE PROPOSAL FORM

" Caiendar In foimation Department : MATHEMATICS ‘*
~  Abbreviation Code: MATH Course Number: 375 Credit Hours: 3 Vector: 3-7-¢
Title of Course: MATHEMATICAL STATISTICS 11

Calendar Description of Course: Sampling theory and Bayesdian approaches to Anference.
Types of probability distributions. Bayesian decision theony. Method 0f max.imum
Likelihood. Telustrnations 0f the different methods.

Nature of Course Lectune/tutonial
Prerequisites (or special instructions): MATH 251-3 (on 253-4) and 272-3 (on 371-3)

Students who have obtained credit forn MATH 489-4 camnot neceive credit fon 375-3.
What course (courses), if any, 1is being drobpcd from the calendar if this course is
PRIOVEd: ATH 489-4

2. Scheduling
How frequently will the course be offered? Opee per yean
Semester in which the course will first be offered? Fa£Z‘+9?9 %0’3

Which of your present faculty would be available to make the proposcd offering
possible: Dns. Eaves, Stephens, Villegas, Weldon

Objectives of the Course

To introduce students to dif fLcult problems in statistical infernence with
particular emphasis on the Bayesian approach to Ainference and decision theony

.

4. Budgetary and Space Requirements (for information only)

What additional resources will be required in the following areas:

Faculty ‘\\\
\

Staff
Library / NONE

Audio Visual ! i
\

Space

Equipment

5. Approval . B /;7) ‘f‘ 4 \
‘—z/ﬁvl L

Date: Fee. /£! /@7 # vy
PonoAd Vs /QA:,%L) (77 / > / ) j SEP 11 9

Department Chalirmaf Ifean Chairman, SCUS

5CUS 73-34b:- (When completing this form, for instructions see Memorandum SCUS 73—343.
Attach course outline). —



MATHEMATLcS 375-3

MATHEMATICAL STATISTICS 1T

Joint probability distributions. Marginal and conditional
distributions. Transformations.

Bayesian inference. Prior, postcrior and predictive distributions.
Bernoulli, Poisson, exponential and normal models. Location and
scale parameter models.

Bayesian decision theory. Utility Linear and Quadratic losses.
Bayes estimates. The value of information.

Likelihood methods. Maximum likelihood estimation. Posterior
likelihood intervals. Bayesian testing of models.

Two sample problems. The Behrens-Fisher problem. The ratio

of normal means.

TEXTBOOK: INTRODUCTION TO PROBABILITY AND STATISTICS FROM A BAYESIAN

VIEWPOINT by Dennis V. Lindley.
Vol. II: Inference.

PUBLISHER: Cambridge University Press (1970)

PREREQUISITES: MATH 251-3 (or 253-4) and 272-3 (or 371-3)

Students who have obtained credit for MATH 489-4
cannot receive credit for MATH 375-3. :



SENATE COMMITTEE ON UNDERGRADUATE STUDIES

COURSE PROPGSAL FORM

LR Caicndar Iiiformation Department: : MATHEMATICS ‘

- Abbreviation Code: MATH Course Number: 387 Credit Hours: 3 Vector: 3-7-¢

Titlte of course:  INTRODUCTION TO STOCHASTIC PROCESSES

Calendar Description of Course: :
Markov chains. Random walks. Continuous tame processes. The Poisson process.
Markov processes. Gaussian processes.

Nature of Course Lectune/tutorial

Frerequisites (or special instructions):

MATH 272-3 (on 371-3) on permission of the department.
Students who have obtained credit for MATH 486-4 cannot necedve credit fon 387-3.

What course (courses), if any, is being dropped from the calendar if this course is

approved: i th 486-4 is being neplaced by Math 387-3 and 487-3

2. Schoeduling
How frequently will the course be offered?  Once pen yean
Semester in which the course will first be offered? Fald ?943'@0’3
Which of your present faculty would be available to make the proposcd offering
possible:  prs. Kim, Eaves, Thomson, Wekdon, Stephens

Objectives of the Course
An introduction to stochastic Processes.

This is an important course for students interested in applications of probability.
Techniques like Markov chains, the Poisson Process, queuing theory, renewal theory
are needed in many branches of science.

~—

4. Budgetary and Space Requirements (for information only)

What additional resources will be required in the following areas:
Faculty _

Staff j )

Library  \_ NONE

.

Audio Visual
Space 5

Equipment

Date: Q)ﬁ_(./b; 1929 //7(

Tt

v - ))( qu\gﬁa————{ oL,

. : SEP 11 g
/(MM.ZA% (’L/?/ 79
Department Chairthan 7 ! Defan Chairman, SCUS
'SCUS 73-34b: - (When completing this form, for instructions see Memorandum SCUS 73-34a. .

Attach course outline). -



MATHEMATICS 387-3

INTRODUCTION TO STOCHASTIC PROCESSES

Random variables. Probability and generating funct ions expectation.
Markov chains. The Chapman-Kolmogorov equations.

Branching processes.

The Poisson Process.

Cohtinuous time Markov chains. Queulng systems.

Introduction to renewal theory and reliability theory.

~

TEXTBOOK; INTRODUCTION TO PROBABILITY MODELS by Sheldon M. Ross

PUBLISHER: Academic Press

PREREQUISITE: MATH 272-3 (or 371-3) or permission of the department.
Students who have obtained credit for MATH 486-4
cannot receive credit for MATH 387-3.



SENATE COMMITTEE ON UNDERGRADUATE STUDIES

COURSE PROPOSAL FORM

Calendar information Department: MATHEMATICS

Abbreviation Code: MATH Course Number: 415 Credit Hours: 3 Vector: 3-070

Title of Course: ORDINARY DIFFERENTIAL EQUATIONS

Calendar Description of Course: Existence and uniqueness theorems, Green's functions
for second-order equations, plane autohomous systems, stability, expansions about
ordinary and singular points.

Nature of Course Lecture

Prerequisites (or special instructions): MATH 310-3; MATH 314-3 and 322-3

are recommended.
Students who have obtained credit for MATH 413-4 cannot receive credit for MATH 415-3.

What course (courses), if any, is being dropped from the calendar if this course is
approved: MATH 413-4

2. Scheduling
How frequently will the course be offered? Once every two years
Semester in which the course will first be offered? Fali 79-@T)i}
Which of your present faculty would be available to make the proposed offering
possible: o o Bojadziev, Graham, Lardner, Sharma or others.

Objectives of the Course

Advanced course on ordinary differential equations. Would be taken only
by majors in mathematics or perhaps physics.

4. Budgetary and Space Requirements (for information only)

What additional resources will be required in the following areas:
Faculty -

Staff \\w

Library NONE

Audio Visual

Space

Equipment

o AL /b, 117F /f/?: | kl“ . ?/\Q e AC S
M/MM /K’% : (A / 7/.)7' ' SEP 11 79

Department Chairman Ddan Chairman, SCUS

—

SCUS 73-34b:- (When completing this form, for instructions sec Memorandum SCUS 73-34a.
Attach course outline).

—~——

J2L



SENATE COMMITTEE ON UNDERGRADUATE STUDIES

COURSE PROPOSAL FORM

.:ndar Information Department: MATHEMATICS

Abbreviation Code: MATH Course Number: 418 Credit Hours: 3 Vector: 3-0-0

Title of Course: PARTIAL DIFFERENTIAL EQUATIONS

Calendar Description of Course: First-order equations, the wave equations,
characteristics, Riemann's method, Laplace's equation, Green's and Neumann's
functions, Poisson formula.

Nature of Course Lecture

Prerequisites (or special instructions): MATH 314-3(or Phys 384-3)or permission of the Dept.
_ ’ MATH 313-3 is recommended
Students who have obtained credit for MATH 414-4 cannot receive credit for MATH 418-3.

What course (courses), if any, is being dropped from the calendar if this course is
approved: MATH 414-4 '

2. Scheduling

How frequently will the course be offcred? Once per year
Scmester in which the course will first bhe offered? Fall ?&.%°'3

Which of your present faculty would be available to make the proposcd offering

ible:
poss All applied mathematics faculty

'ctives of the Course

Advanced course in partial differential equations. Would be taken only by
majors in applied mathematics or physics, but would be an important course
for such students.

3. Budgetary and Space Requirements (for information only)

What additional resources will be required in the following areas:
Faculty

)
Staff )

! NONE
Library
Audio Visual t
Space )

Equipment M/:

. Approval

Date: };,Oé /4, /777

Mo gn by

Department Chairman

4%@&/@@;%

SEP 11 g

Chairman, SCUS

:P"‘:'Mb:- (When completing this form, for instructions scc Memorandum SCUS 73-34a.
¢ ' '

Y] ‘ourse outline).



MATH 415-3
ORDINARY DIFFERENTIAL EQUATIONS

1. First-order Equations

Review of solution methods; initial vilue probleus; comparison theorem.

2. Second-order Linear Eguat kons

Initial value problem; properties of the Wronskian; separation and comparison
theorems; adjoint operator and Lagrange identity; Green's functions.

3. Linear Equations with Constant Coefficients

Characteristic polynomial; solution bases; stability; inhomogeneous equations;
the transfer function; Green's function.

4. Power Series Solutions

Method of undetermined coefficients; Bessel tunclions; analytic functions:
method of majorants; first-order equations. ‘

5. Plane Autonomous Systems

The phase plane; linear autonomous: systems; llnear equivalence; stability and
classification of critical points; Liapunov method and applications; limit
cycles.

6. Existence and Uniqueness ‘theorems

Well-posed problems; Picard iteration process; linear systems.

7. Regular Singular Points (Brief treatment if time is short)

Continuation principle; f{irst order equations; regular singular points for
second order equations; Bessel equation; hypergeometric function.

PREREQUISITES: MATH 310-3; MATH 314-3 and 322-3 are recommended. Students who have
obtained credit for MATH 413-4 cannot receive credit for MATH 415-3.

TEXTBOOK: Ordinary Differential Equations (3rd FEdition), Chapter 1 - 6 & 9
by G. Birkhoftf & ... Rota

11/78 Q
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MATH d18-3

PARTIAL DTFFERENTIAL EQUATIONS

I. First Order Equations

Linear first order equations, charact.ristic variables; quasi-linecar
equations, method of Layrange.

II. The Wave Equation (one space-dimension)

Vibrating string. D'Alembert's formula, boundary~value problems,
integral form of the wave @quation, characteristics, well-posed
problems, discontinuities of the solution, separation of variables*,

Riemann's method.

ITI. Laplace's Equation

Physical examples, harmonic functions, separation of variables*,
fundamental solution, Green's formula, Green's and Neumann's functions,
maximum principle and uniqueness, method of images, Poisson's formulae
for circle, sphere and hal f-space.

* "Separation of variables" method is to be donc very briefly or not at all.
This method is discussed in Mathematic:. 3143

PREREQUISITES: MATH 314-3 or permission of the department.
MATH 313-3 is recommended. Students who have obtained credit for
MATH 414-4 cannot receive credit for MATH 418-3.
TEXTBOOK: Partial Differential Equations of Mathematical Physics
by Tychonov & Samarski (out of print as of October 1977)

Partial Differential Equations of Mathematical Physzcs
by Tyn Myint-u

Partial pDiffercential Fquaticoe.:  An Int roduct ion
by k. C. Young (out of print . of guly 1971)
Please check the Mathematics Texthook Livt For rurrent text in use.

11/78



SENATE COMMITTEE ON UNDERGRADUATE STUDIES

COURSE PROPOSAI, FORM

Colendar Information " Department : MATHEMATICS ‘
Abbreviat ion Code: MATH Course Number: 419 Credit Hours: 3 Vector: 3-0-0

Title of Course: LINEAR ANALYSIS

Calendar Description of Course: Convergence in Euclidean Spaces, Fourier series and
their convergence, Legendre polynomials, Hermite and Laguerre polynomials.

Nature of Course Lecture

Prerequisites (or special instructions): MATH 232-3, 251-3 (or 253~4) and 310-3.
MATH 314-3 and 320-3 are recommended.

Students who have obtained credit for MATH 420-4 cannot receive credit for MATH 419-3._
What course (courses), if any, is being dropped from the calendar if this course is
approved: MATH 420-4

. §£ﬁgduljnq
How frequently will the course be of ferod? Once per year or less
Semester in which the course will first be offered? Fall % ¢ -3
Which of your present faculty would be available to make the proposcd offering
possible: Most faculty in the department

Objectives of the Course

This course, bridging pure and applied mathematics, gives an introduction

to applied functional analysis.

4. Budgetary and Space Requirements (for information only)

What additional resources will be required in the following areas:
Faculty
Staff

Li brary NONE

Audio Visual{

t

\
Space AN

Equipment.

5. .AJan'r)vEl

s eo? A /8, /7772—[-”_.7“ l)i’\’( ﬁy(g/v_/—(/é; A
,/%_p[ TV ( -vz l]/') /> ?/ SEP 11 79

Department Chairman /beak 7 Chairm@n, SCcus
“CUS 73-34b:~ (When completing this form, for instructions sce Memorandum SCUSs 73-34a. .
Attach course outline). -
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MATH 419-3
LINEAR ANALYSIS

The following syllabus refer:i to the reconmended textbook.

Vector Spaces

Quick review of real vector spaces and linear transformations and
matrices (Chapters ! & 2).

Euclidean Spaces

Euclidean vector spaces; convergence in Euclidean spaces.
(Chapters 7 & 38 - omit 7.6 & 7.7)

Fourier Series

Fourier series; convergence properties of Fouriey =eries.

(Chapters 9 & 10; Chapter 10 probably cannot bhe covered
thoroughly in the time allowed).

(5 lectures)

(7-8 lectures)

{10 lectures)

(12 lectures)

4. Orthogonal Systems
Legendre, Hermite & Laguerre polynomials.
(Chapters 11 & 12 - omit 12.9 - 11).
PREREQUISITES: MATH 232-3, (or PHYS 384-3) or permission of the Department.
MATH 314~ and 320-3 are recommend«d.
Students who have obtained credit for MATH 420-4
cannot receive credit for MATH 414-3.
TEXTBOOK : An Introduction to Linear Analysis

by Xreider, ¥i.ller, Ostberg ané Perkins

OP As noted in the Mathematics Department textbook list.

‘1979-02—27

\
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SENATE COMMITTEE ON UNDERGRADUATE STUDIES

COURSE PROPOSAL FORM

s cienddr Information Department: MATHEMATICS ‘
Abtreviation Code: MATH Course Number: 424 Credit Hours: 3 Vector: 3-0-0

Titl. of Course: APPLICATIONS OF COMPLEX ANALYSIS

-

Calendar Description of Coursce: Conformal mapping, application to boundary value
problems, Schwarz-Christoffel transformation, integral formulas, analytic
continuation, argument principle.

Nature of Course  Lecture
Prerequisites (or special instructions): MATH 322-3.

Students who have obtained credit for MATH 422-4 cannot received credit for MATH 424-3,

What course (courses), if any, is being dropped from the calendar if this course is
approved:  MATH 422-4 ' ‘

Schoduling

How frequently will the course be offeroed? Approximately every second year W\ -y
s AN A

Semester in which the course will first be of fered? Spring ¥980.%i-\ 5'"(

Which of your present faculty would be available to make the proposed offering

possible: All applied mathematics faculty

Objectives of the Course ‘
To give an introduction to the use of complex variable methods in the
solution of boundary value problems in the physical sciences and -
engineering.

4. Budgetary and Space Requirements (for information only)

What additional resources will be required in the following areas:
Faculty ‘

Staff

Library NONE

Audio Visual ’

Space

Fguipment

b. Approval
Date: ,‘7;%1£ . ,/é', /97 57

/? /"_“ - ,

L_— 7 C;-,""L’\ C,,’i:’.‘\

Department Chairman ° Gean/ 4 Chairman, SCUS

HCUS 73-34b:- (When completing this form, for instructions see Memorandum SCUS 73-34a.
Attach course outline).-
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MATH 424-3

APPLICATIONS OF COMPLEX ANALYSIS

Mapping by Elementéry Functions (Review)

Mapping by linear functions; linear fractional! tr1ansformations; the functions
n iy .
z

, 2° , expz, sinz.

Conformal Mapping

Properties of conformal mapping; conjugate harmonic functions; boundary value
problems; transformation of boundary conditions.

Applications of Conformal Mapping

Boundary value problems for steady temperature distributions, electrostatic
potentials and fluid flow; introduction to aerofoil theory.

Schwarz-Christoffel Transformation

Mapping of real axis onto general polyyon; trianqlvs'qnd rectangles;
infinite strip; channels with slit or offsot.

Integral Formulas

Dirichlet and Neumann problems for disk and halt-plane; Poisson integral
formula and related formulas.

Further Topics

(a) Analytic continuation, reflection principle;
(b) Poles and zeros, essential singularities, the argument principle;

(c) Riemann surfaces.

PREREQUISITE: MATH 322-3. Students who have obtained credxt for MATH 422-4

cannot receive credit for MATH 424-3.

TEXTBOOK: Complex Variables and Applications

by R.V. Churchill, J.W. Brown and K.F. Verhey-(Chaptera 4, 8-12)

L/78



SENATE COMMITTER ON UNDERGRADUATE STUDIES

COURSE PROPOSAL FORM

L Calendar Information

Department: MATHEMATICS

Abbreviation Code: MATH cCourse Number: 426 Credit Hours: &3 Vector: 3-0-0

Title of Course: INTRODUCTION TO METRIC SPACES

Calendar Description of Course:

Metric spaces, comvergence in metric spaces, continuity, compactness,
connectedness and completeness, contraction mapping principle, and
other useful theorems.

’
'

Nature of Course Lecture

Prerequisites (or special instructions) : MATY 320-3. Students who have obtained
credic for MATH 421-4 cannot receive credit for MATH 425-3.

What course (courses), if any, is being dropped from the calendar if this course is
approved:  MATH 491-4

2. Scheduling

How frequently will the course be offered? nee per year
Semester in which thé course will first be offered? Fall F9%3 ¥6-3
Which of your present faculty would be available to make the proposed offering
possible: Drs. Eaves, Kim, Ryeburn, Sember, Shen, Thomson and others

3T Objectives of the Course

This course is a revision of Math 421-4. |t 18 designed to climinate some
of the overlap cxisting betweon Math 242-8, 320-3 and 421-4. Together with

the other two new proposed coursecs (Math 496-3 and 444-3) it will streamline

cur overall-offerings in Analysis.

4. Budgetary and Space Requirements (for information only)

What additional resources will be required in the following areas:
Faculty T
" Staff
Library NONE
Audio Visual
Space

Equipment

5. Approval //////7: /7 ) | A
Date: A,7?4/\ /4//?15') /u’{,\l CLlpy

AN
/I'(»OM,\{LM lhdz\ 17756/&2/7?_ SEP 11 79

Department Chafrman? Chairman, SCUS

SCUS 73-34b:- (When completing this form, for instructions see Memorandum SCUS 73-34a.
Attach course outline). : .




MATH 42%-23

INTRODUCTION TO METRIC SPACES

1. Metric Spaces
2. Convergence in Metric Spaces
\
3. Open Sets, Closed Sets and Bounded =ets

4. Continuous Functions on Metric Spaces

5.. Uniform Continuity

6. Compactness, Connectedness and Completeness

7. Weierstrass Approximation Theorem, Arzela Theorem and

Fixed-point Theorem -

PREREQUISITES: MATH 320-3 |
Students who have obtained credit for Math 421-4 cannot receive credit

for Math 425-3.
SUGGESTED TEXTBOOK: Methods of Real Analysis by R. Goldberg

(Chapters 4, 5, 6, 10 and vossibly parts of 9)

PLEASE CHECK MATHEMATICS TEXTBOOK FOR CURRENT TEXT IN USE.

pDraft Jan. 22/79

>y



SENATE COMMITTEE ON UNDERGRADUATE STUDIES

COURSE PROPOSAL FORM

Calendar Information

Department: MATHEMATICS

Abbreviation Code: MATH course Number: 9426 Credit Hours: 3

Title of Course: INTRODUCTION TO bEBESGUE THEORY

Calendar Description of Course:

An introduction to the Lebesque integral and some of its applications.

Nature of Course Lecture

IATH 320-3. Students who have obtained
credit for MATH 423-4 cannot receive credit for MATH 426-3.

Prerequisites (or special instructions):

What course (courses), if any, is being dropped from the calendar if this course is
approved:

MATH 423-4
2. Scheduling
How frequently will the course be offered? Once per year
Semester in which the course will first be offered? Spring 1980
Which of your .present faculty would be available to make the proposed offering
possible: ... Eaves, Freedman, Kim, Sember, Shen, Thomson and others
s+ Objectives of the Course
This course is a slight revision of Math 423-4. This course constitutes
an introduction to Lebesgue integration. [t is an integral part of the
package designed Lo streamline our Analysis offerings.
4. Budgetary and Space Requireméﬁts (for information only) ,
What additional resources will be required in the following areas:
Faculty ‘
Staff
Library NONE
Audio Visual
Space
Equipment
5. Approval /

Date: j//c\l /é 977 ( ‘V/} /\_k \g/

Vector: 3-0-0

Moose, fos afahy

SEP 11 9

v

Department Chairman

SCUS 73-34b:- (When completing this form, for instructions see Memorandum SCUS 73~34a.

Attach course outline).

Chairman, "SCUS




MATH 426-3

INTRODUCTION TO LEBINSGUE THEORY

1. Measurable Sets

2. Measurable Functions

3. Definition of the Lebesgue Inteqral

4. Convergence Theorems of the Lebesgue Integral

5. Applications (e.g. The L? Theory of Fourier Series).

PREREQUISITES: MATH 320-3. _ " Students who have
obtained credit for Math 423-4 cannot receive credit for Math 426-3.

SUGGESTED
TEXTBOOK: - Methods of Real Analysis by R. Goldberg (Chapters 11 and 12)

PLEASE CHECK MATHEMATICS TEXTBOOK FOR CURRENT TEXT IN USE.

Jan. 22/79



SENATE COMMITTEE ON UNDERGRADUATE STUDIES

COURSE. PROPOSAL FORM

Calendar Information Department: Mathematics ‘_,
Abbreviation Code: MATH Course Number: 438 Credit Hours: 3 Vector: 3-1-0
Title of Course: LINEAR ALGEBRA

Calendar Description of Course:

Linear Algebra. Vector space and matrix theory

Nature of Course Lecture /Tutorial
Precrequisites (or special instructions): Math 232-3

Students who have obtained credit for Math 431-4 cannot
receive credit for Math 438-3.

What course (courses), if any, is being dropped from the calendar if this course is

approved:
PP Math 431-4

2. Scheduling
How frequently will the course be of feredr Twice per year
Semester in which the course will first be offered? Fall k979-80'3
Which of your present faculty would be available to make the proposed offering

ossible: .
P Drs. Berggren, Brown, Gerber, Reilly, and others.

Objectives of the Course . .

The course is the present Math 431-4 less the theory of annihilators,
the functional characterization of determinants, and the spectral theorem
- replacing the latter by diagonalizable operators.

4. Budgetary and Space Requirements (for information only)

What additional resoufces will be required in the following areas:
Faculty ®
Staff
Library
. . NONE
Audio Visual
Space

Equroment

-, 7 -'I\
5. Approval . // \ o8 - .

4 - ) . { /32 ¢ = ’
Date: f.)]""‘/~ /ér/ /779 /ﬁ’,\] (m_,‘k )k" = SIML /Cyv\ e

Mansafo / (1/1/7‘; w

Department Chairman Degn 7/ T Chairman, SCUS

S

SCUS 73-34b:- (When completing this form, for instructions see Memorandum SCUS 73-34a. ’
Attach course outline). } -
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II.

III.

VIII.

IX.

XI.

v X1I.

MATHEMATICS 438-3

LINEAR -ALCEBRA

Brief review of matrices and systems of linear equations.

A. Matrices over a field.

B. Operations on matrices.

C. Invertible matrices.

D. Complete solution of a system of linear equations.

Vector Spaces.

A. Subspaces.
B. Bases and dimension.
C. Coordinates and computations involving subspaces.

Linear transformations.

A. The space L(V,W).

B. Representation by matrices.

C. Linear functionals & dual space.
D. Transpose of a transformation.

A brief review of polynomials, factorization.

Properties of Determinants.

Direct-sum decompositions.

Inner Product Spaces.

A. Inner product spaces.

B. Linear functionals and adjoints.
C. Positive, unitary and normal operators.

Diagonalizable operators.

If time permits additional topics may be chosen from IX, X, ¥XI or XII.

A. The Spectral Theorem.
B. Simultaneous diagonalization of normal operators.
C. The primary decomposition theorems.

OR

......

OR v ' ' . ' -
Jordan fomms.
OR

Numerical methods in linear algebra.

PLEASE CHECK MATHEMATICS TEXTBOOK LIST FOR CURRENT TEST IN USE.

PREREQUISITE: Math 232-3
Students who have obtained credi* for Math 431-4
cannot receive credit for Math 43g-3..

July 1978

/7

s riin e+ ————



SENATE COMMITTEE ON UNDERGRADUATE STUDIES

COURSE PROPOSAL FORM

Calendar Information Department : Mathematics ‘

Abbreviation Code: MATH Course Number: 439 Credit Hours: 3  Vector: 3-0-0

Title of Course: INTRODUCTION TO ALGEBRAIC SYSTEMS

Calendar Description of Course:

Algebraic systems including, for example, groups, rings. Polynomial theory.

Nature of Course: Lecture
Preresquisites (or special instruciions) : MATH 232-3

Students who have obtained credit for Math 432-4
cannot receive credit for Math 439-3.

What course (courses), if any, is being dropped from the calendar if this course is
approved: Math 432-4

9]

Scheduling
How frequently will the course be offered? Once per year
Semester in which the course will first be offered? Spring 1980

Which of your present faculty would be available to make the proposed offering

possible: p .o Berggren, Brown, Gerber, Reilly and others.
Objectives of the Course ’ ‘
This course is the bPresent Math 432-4 with the elimination of material on -

categories, semigroups, and tensor products of abelian groups.

4. Budgetary and Space Requirements (for information only)

What additional resources will be required in the following areas:
Faculty
Staff
Library NONE
Audio Visual

Space

Zquiprent
- : »

/ , . PAN
5. Approval // ) ) . .,f: ; ' .
vate: Pk /e, 157 S el IR AN RN S A

AN

%ﬁ/“"‘“’/"‘%iwk L ( /1/7/7 ? SEP 1 79

Department Chairman/ Ddan ' Chairman, SCUs

SCuUs 73-34b:- (When completing this form, for instructions see Memorandum SCUS 73-34a3.
Attach course outline).




MATHEMATICS 439-3

INTRODUCTION TO ALGEBRAT(C SYSTEMS

I. Brief review of sets, functions and reclations.

ITI. Groups.
A. Subgroups.
B. Homomorphisms.
C. Quotient groups.
D. Finite groups - Lagrange's Theorem, Cayley's Theorem, permutation
groups, Sylow subgroups.
E Direct products.

III. Abe

lian Groups.

A.
B.
C.

Free abelian groups.
Decomposition of cyclic groups.
Finitely generated Abelian groups.

IV. Rings and Integral Domains.

A.
B.
C.

Subrings and ideals.
Homomorphisms.
Polynomial rings, unique factorization.

V. Introduction to Fields.

A.
B.
C.

Characteristic of a field.
Finite fields.
Algebraic extensions.

As time permits topics chosen from the following will be introudced.

Free Groups, Semigroups, Categories and Functors.

PREREQUISITE: Math 232-3

PLEASE CHECK MATHEMATICS DEPARTMENT TEXTBOOK LIST FOR CURRENT TEXT IN USE.

Students who have obtained credit for Math 432-4
cannot receive credit for Math 438-3.

July 1978



SENATE COMMITTEE ON UNDERGRADUATE STUDIES

COURSE PROPOSAL FORM

Calendar Information Department : Mathematics .

Abbreviation Code: MATH Course Number: 440:1_Credit Hours: 3 Vector: 3-0-0-

Title of Course: GALOIS THEORY

Calendar Description of Course: An introduction to the theory of fields, with

emphasis on Galois theory.

-Nature of Course Lecture
Prerequisites (or special instructions): MATH 438-3 (or 431-4) and 439-3 (or 432-4)

Students who have obtained credit for Math 433-4
cannot receive credit for Math 436~3. 440 -3,

What course (courses), if any, is being dropped from the calendar if this course is

approved:
Math 433-4
2. Scheduling
How freguently will the course be offered? Once every two years.

. ) b -‘)i
Semester in which the course will first be offered? FPaIT Y979 S‘”"““Vr‘g

Which of your present faculty would'be available to make the proposed offering

possible: Drs. Berggren, Brown, Gerber, Reilly and others.

Objectives of the Course

This is the present Math 433-4 course with the elimination of topics from
valuations, ordered fields, and algebraic number theory. It is expected

that the elimination of one hour will make the course more accessible to

a larger number of students.

4. Budgetary and Space Requirements (for information only)

What additional resources will be required in the following areas:
Faculty

Staff

Library NONE

Audio Visual

Space

Zgquinmerz
5. Approval

Date: g"i(/\ . /é’, /77 7 / J (:\)7 (3»( S Mé—:’\yﬁ\
Vi .
_/‘/q,M*'\ﬁ,\_, i:"\v{tv | "):)é/ '),/\’q SEP 11 n

Department Chairmant Chairman, SCUS

SCUS 73-34b:- (When completing this form, for instructions see Memorandum SCUS 73-34a. ‘
Attach course outline). . ' —
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MATHEMAT I{'S 4410- 3

GALOYS THEORY

I. Field Theory.

(1)
(2)

(3
(4)
(5)

(6)
(7)
(8)
(9)
(10)
(11)

Finite and algebraic extensions: Conjugate elements.
Characteristic, prime subficlds, separable and inseparable
extensions, perfect fields. '

Separability of extensions.

Normal extensions, splitting fields.

Finite fields, GF(pn), multiplicative group of a finite
field is cyclic.

Primitive elements.

Algebraically closed fields.

Galois extensions.

Fundamental Theory of Galois Thebry.

Cyclotomic fields.

Solutions of polynomial equations by radicals.

PREREQUISITE: MATH 438-3 (or 431-4) and 439-3 (or 432-4). Students who have

obtained credit for MATH 433-4 cannot receive credit for MATH'$?G-3.'
0-3

Recommended Text : Algebraic Extensions of Fields

by P. McCarthy
or

As noted on the Mathematics Department Textbook list.

DRAFT: July 1978
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SENATE COMMITTEE ON UNDERGRADUATE STUDIES

COURSE PROPOSAL FORM _ .
.. Calendar Information Department : MATHEMATICS -
Abbreviation Code: MATH Course Number: 444 Credit Hours: 3 Vector:_3-0-0

Title of _ourse: TOPOLOGY

Calendar Description of Course:

Development of elementary theofy of topological spaces.

Nature of Course Lecture

Prerequisites (or special instructions): MATH 425-3 (or 421- 4), or permission of the

Students who have obtained credit for MATH 441-4 cannot receive credit Department.

for MATH 444-3.

What course {(courses), if any, is being dropped from the calendar if this course is
approved: MATH 441-4

2. Scheduling
How frequently will the course be offered? Once per year
Semester in which the course will first be ~ffered? Spring 1980

Which of your present faculty would be available to make the proposed offering
possible:  p.5. Gopber, Ryeburn, Sember, Thomason, Thomson and others

3+ Objectives of the Course

Thie course will be a natural follow-up for the proposed MATH 425-3
in which metric spaces are examined. The metric space material now
present in Math 441-4 has been eliminated; it is covered in the new
course Math 425-3.

4. Budgetary and Space Requirements (for information only)

What additional resources will be required in the following areas:

Faculty
Staff
Library NONE
Audio Visual
Space
Equipment
5. Approval , ) ( /ct :
Date: j"d /é /7 // 7. / 1/\_,,2
{
/t( . SEP 11 79
OaAlLae. '7 _) j
Department Chairman Ddén'/ ' Chairman, SCUS
SCUS 73-34b:- (When completing this form, for instructions see Memorandum SCUS 73-34a. ‘

Attach course outline).
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MATHEMATICS 444-3

TOPOLOCY

I. Core topics. (The order is subject to variation, depending upon

the text used and the wishes of the instructor.)

A. Topological spaces and methods of definition

B. Continuity, subspaces, product spaces, quotient spaces

C. Special properties

1. Separation properties

2. Connectedness properties

3. Compactness properties

4. Countability properties

II. Additional topics, to be chosen by the instrﬁctor, thch may include
some of the following. '

A. Convergence

B. Metrizability

C. Covering properties

D. Homotopy theory; the fundamental group

E. Function Spaces

F. Uniform Spaces

PREREQUISITE:

TEXTBOOK :

MATH 425-3 (or 421-4), or permission of the department. Students

who have obtained credit for MATH 441-4 cannot receive credit for
MATH 444-3, ’

As noted in the textbook list of the Mathematics Department

Possible Textbaooks:

Elementary Topology by Gemignani
Introduction to General Tcpology by Hu
Undergraduate Topology by Kasriel

Foundations of General Topology by vervin



SENATE COMMITTEE ON UNDERGRADUATE STUDIES

COUKSE PROPOSAL FORM

. Caltendar Information Department : MATHEMATICS .
Abireviation Code: MATH course Number: 472 Credit Hours: 3 Vector:  3-7-¢
Title of Course: LINEAR MODELS IN STATISTICS

Calendar Description of Course:
Linear models, analys.is 04 variance and covariance, multiple negnession,

inthoduction to the design of experiments.

Nature of Course Lectuﬁe/tutonial

Prerequisites (or special instructions) : MATH 232-3 and 372-3 (on 371-3)

Students who have obtained credit gor MATH 490-4 cannot neceive credit fon 472-3.,
\

What course (courses), if any, is being dropped from the calendar if this course is

approved: MATH 49 0_4

thgdulinq

How frequently will the course be ot ferod? Once pen yean . Lo
) . - - ;\.'. XY
Semester in which the course will first be offered? Sp/ung 1964 8. .-

Which of your preseﬁt faculty would be avai*able to make the proposced offering
possible: Dns. Stephens, Weldon, Eaves

Objectives of the Course .

To teach students some of the most widely used methods of statistical analysis,
and to aive a good mathematical formulation and understanding.

4. Budgetary and Space Requirements (for information only)

What additicnal resources will be required in the following areas:

-~

Faculty ~

Staff

Library NONE

Audio Visual ]

Space @

Equipment s

5. Approval P f// '} \
Date: [bSb 1575 /(19 ( .),c,q/

Mo foor, (/75 g

Department Chairman 7 Delan '/

e A S

SEP 11 73

Chairman, SCUS

5CUS 73-34b:- (When completing this form, for instructions sce Memorandum SCUS 73-34a.
Attach course outline).




MATHEMATIUS 472-3

LINEAR MODELS IN STATISTICS

1. The general linear model: matrix ?urmuLathML
2. Application of the linear model to analysis of variance,
with distribution theory of the ANOVA tuble. 7Tosts of appropriate
hypotheses. Effects of failure in model assumptions.
3. Applications of the lincar model to (a)‘multiplv reqrcssioﬁ
(b) curvilinear models
including use of orthogonal polynomials
(¢) analysis of covariance

4. Introduction to design of experiments.

TEXTBOOK: THEORY AND APPLICATION O THii LINEAR MODEL by Franklin A. Graybill
PUBLISHER: Duxbury

PREREQUISITES: MATH 232-3 and 372-3 (or 371-3)

Students who have obtained credit for MATH 490-4
cannot receive credit for MATH 472-3.

0
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SENATE COMMITTEE ON UNDERGRADUATE STUDIES

COURSE PROPOSAIL FORM

'". Cualendar Information

Department: MATHEMATICS ‘
Abbreviation Code: MATH Course Number; 479 Credit Hours: 3 Vector: 3-0-0

Title of Course: _STATISTICS: SELECTED TOPICS

Calendar Description of Course:

Nature of Course Lecture/tutornial
Prerequisites (or special instructions): Wifl be specified acconding to topics
offered unden these numbens.

What course (courses), if any, is being dropped from the calendar if this course 1is

approved :
NONE

2. Scheduling
How frequently will the course be offcred? Once every 2 on 3 yeans

~

Semester in which the course will first be offered?  Fall 1980 on Spring 1981

Which of your present faculty would be available to make the proposed offering

possible:  pu, Eaves, V.ilLegas, Weldon, Stephen/s

Objectives of the Course ‘

Statistics is developing rapidly and a selected topics course will provide
the opportunity to introduce additional subjects, (e. 9. multivariate analysis)
to students. Useful to have the selected topics labelled Statistics for

student transcripts.

4. Budgetary and Space Requirements (for information only)

What additional resources will be required in the following areas:
Faculty

\
Staff }

+ NONE
Library i

Audio Visual /
Space

Equipment

. Approval /// . - :
5 Date: b 1L (90 f7 '4/ [ ( ! %.OMQ"‘U‘\
Moo d oy m/7/v z oo

Department Chairman / Delan! Chairman, scus
SCUS 73-34b:- (When completing this form, for instructions see Memorandum SCUS 73-34a. ’

Attach course outline). : -

5



SENATE COMMITTEE ON UNDERGRADUATE STUDIES

' COURSE PROPOsAL FORM

. Calendar Information i . MATHEMATICS

Department

Abbreviation Code: MATH Course Mumber: 487 Credit Hours: 3 Vector: 3-0-0

Title of Course: PROBABILITY

Calendar Description of Course: P’L(Jbable(tl/ spaces, d(ét‘)l(butwn Laws 06 /eaflqe numbefw
characteristic functions, centrnal Limit theonems, {nfinitely divisible dis tnibutions .
Conditional distributions and expectations.

Nature of Course Lectutre

Prerequisites (or special instructions): MATI! 387-3 (on 486-4)

"What coursc (courses), if any, is being dropped from the calendar if this course is

approved: - yaTy 4ge-4 is being nepfaced by Math 387-3 and 4§7-3

2. Scheduling
How frequently will the course be offered?  Once everny two years "
) 951 i id
Semester in which the course will first be offered? Fall #9949 on Spring 1980

which of your present faculty would be available to make the. proposcd offering

' possible: Dns. Kim, Eaves, Thomson

Objectives of the Course

To provide the axiomatic treatment of probability theory. A much deeper
treatment than can be given in Math 272 is given here.

4. Budgetary and Space Requirements (for information only)

What additional resources will be required in the following arcas:
Faculty
Staff

Space

Equipment . //

5. ABEroval

bate: <P eh. /e, 1875 {f el \‘@Q/ /'c;«-—\c/zf\

e

%MM m/?/tz? © wen

‘ Department Chairman’ Chairman, SCUS

SCUS 73-34b:- (When completing this form, for instructions see Memorandum SCUS 72-34a.
Attach course outline).

-
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MATHEMATICS 487-3

PROBABILITY

Classical probability. Axiomatic probability.
Conditional ptobabiiity and Independence. Limit Theorems.
Random walks.

Martingales.

TEXTBOOK: pRopARILITY WITH APPLICATIONS by Michael Woodroofe

PREREQUISITE: MATH 387-3 (or 486-4)




SIMON FRASER UNIVERSITY O Cutd 77-2%/7
MEMORANDUM

.. AAAAAAAAAAAA H..M..Evans.. ... e, ceniiiii... ...y From. N. Heath . e

Subject... Appe
Math

................................................ e Assistant to the Dean. of Science....

ndix.to.memorandum . - . ... Date 1979 07 23 ... Ce e S
ematics Curriculum Changes

Item 6. Mathematics Curriculum Changes - Revisions to existing
Mathematics courses.

(see pp. 416-423 of 1979-80 Calendar for current listings
of prerequisites etc.)

- MATH 242-3 Introduction to Analysis.

New prerequisite statement to read:

"MATH 152-3 or 155-3. Students who have obtained credit for
MATH 241-2 cannot take MATH 242-3 for further credit."

The revision deletes MATH 158-3 as an alternative prerequisite.

MATH 302-3 Statistical Methods

New prerequisite statement to read:

"MATH 101-3 or 272-3 (or 371-3) or ARC 376-5 or ECON 332-3
(Mathematics major and honors students may not use this course to
satisfy the required number of semester hours of upper division
Mathematics courses. However, they may include the course to satisfy
the total number of required hours of upper division credit).

The revision reflects the replacement of MATH 371-3 by MATH 272-3.

MATH 310-3 Introduction to Ordinary Differential Equations

calendar description to read:

"First-order differential equations, second and higher order
linear equations, series solutions, introduction to Laplace transform,
systems and numerical methods, applications in the physical,
biological and social sciences."”

New prevequisitte statement to read:
TMATH 1S D-3 or IHB-3; or MATH 158-3 with a grade of A or B."

e =~y

These tevisions $ollow from the deletion of the MATE 2

tn



Appendix to Mathematics
Curriculum Changes

MATH 320-3 Theory of Convergence.

New title to read, "Advanced Calculus of One Variable."
New prerequisite statement to read:

"MATH 242-3 (or 241-2) and 251-3 (or 253-4).

The new title is one traditionally given to courses with a

similar content to MATH 320. The prerequisite revision arises
from the deletion of MATH 253-4.

MATH 361-3 Mechanics of Deformable Media.

New prerequisite statement to read:

"MATH 252-3 (or MATH 253-4) and MATH 262-4 (or MATH 161-3
or PHYS 120-3 with permission of the Department) ."

The revision follows from the deletion of MATH 161-3 and MATH 253-4.

MATH 443-4 Combinatorial Theory

Vector changed from (4-1-0) to (4-0-0). The nature of the
subject matter makes tutorials unnecessary.

MATH 466-4 Tensor Calculus

New Prerequisite statement to read:

"MATH 252-3 (or MATH 253-4) and MATH 232-3 or permission of the
Department. MATH 313-3 is recommended."

The revision follows from the deletion of MATH 253-4 and
MATH 312-4.

MATH 467-3 Vibrations

Vector changed from (3-1-0) to (3-0-0). Tutorials have been
found to be unnecessary in this course.

New Calendar description to read:

"Vibrations of discrete systems with many degrees of freedom;
matrix methods. Nonlinear vibrations; the phase plane; singular

points and limit cycles. Perturbation methods; singular perturbation
expansions."




Appendix to Mathematics -3-
Curriculum Changes

MATH 467-3 Vibrations cont.

Revised Syllabus - See appendix attached.

New prerequisite statement to read:

"MATH 232-3 and 310-3. MATH 263-4(or PHYS 211-3)and MATH 314-3
are recommended."

The revision in prerequisites follows from the deletion of
MATH 161-3 and from the syllabus change.

MATH 468-4 Continuum Mechanics

New prerequisite statement to read:

"MATH 314-3 and 361-3. MATH 313~-3 (or MATH 312-4) should
precede or be taken concurrently."

The revision follows from the deletion of MATH 312-4.

MATH 469-4 Fluid Dynamics

New prerequisite statement to read:

"MATH 361-3. MATH 314-3 or PHYS 384-3 should precede or be
taken concurrently."

The revision follows from the deletion of MATH 312-4 and PHYS 382-4.

MATH 470-4 Variational Calculus

New prerequisite statement to read:
"MATH 310-3 and either MATH 262-4 (or MATH 161-3) or PHYS 211-3.
MATH 313-3 (or MATH 312-4) or PHYS 384-3 should precede or be taken

concurrently."”

The revision follows from the deletion of MATH 161-3, PHYS 382-4
and MATH 312-4. '

MATH 471-4 Special Relativity

New prerequisiﬁe statement to read:
"MATH 313-3 (or MATH 312-4) or  PHYS 384-3."

The revision follows from the deletion of MATH 312-4 and PHYS 382-4.



Appendix to Mathematics
Curriculum Changes

MATH 480-3 Non-Parametric Statistics

New course number to read:

"MATH 473-3."

New prerequisite statement to read:

"MATH 372-3 (or 371-3) or permission of the Department.
Students who have obtained credit for MATH 480-3 cannot receive
credit for MATH 473-3." :

The prerequisite revision follows from the upgrading of the
Statistics stream of courses, including the introduction of MATH 272-3
and the replacement of MATH 371-3 by MATH 372-3.

New vector, (3-0-0).

Tutorials are not considered to be necessary in this course.

y

~—

A Re—. \

N. Heath

NH/rcw

Lo



Revised Syllabus for: MATHEMATICS 467-3

VIBRATIONS

Discrete Systems

Linear systems of differential equations; examples of mechanical or
electrical vibrations. Matrix methods. Complex eigenvalues; repeated
eigenvalues. Fundamental matrices. Inhomogeneous linear systems.

Nonlinear Vibrations

The phase plane; classification of singular points; solutions close to
singular points. Isoclines. Periodic solutions; limit cycles. Poincaré-
Bendixson theorem. Applications to nonlinear mechanical and electrical
vibrations. :

Perturbation Methods

Regular perturbation expansions and their non-uniformities. Linstedt-
Poincaré method. K-B-M method. Method of averaging. Two-timing.
Matched asymptotic expansions and boundary layers. Many-variable
expansions. :



OLIVIUIN FIVADLIL UNIVEKRSITY ‘S‘ Cuys 77 — Z-?‘,_B
‘ MEMORANDUM

T H.M. Evans, Secretary N. Heath ‘
" v

Senate Committee on e Fromo Administrative Assistapg
~ Undergraduate Studies

. MATHEMATICS CURRI CULUM CHANGES
Subject. =TT e e

The following minor change to the Mathematics curriculum should have
been included in my earlier memo of 1979 07 23.

MATH 404-3 Statistical Design and Analysis of EXperiments

New prerequisite statement to read:

"MATH 272-3 (or 371-3) or 302-3. Permission will be given to
students from other departments with suitable backgrounds."

The revision reflects the replacement of MATH 37143 by MATH 272-3.

~ ﬁ\

e S
N. Heath

NH/mg3j
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SIMON FRASER UNIVERSITY S s 79 24¢

MEMORANDUM
..Mz, Haxry Evans......................oo. From.. M. Singh, Chairman_. . ... .. ... ... ... ... ... ..
Registrar
............................................................. Mathematics Department. ... ... ... ... .. ...
Subject... NEW MATH CURRICULUM . . .. . ... . .| Date. . September 5, 1979

I thank you very much for your care and interest in the proposed math
curriculum changes to be broughtbefore the SCUS meeting next Tuesday.

Regarding your first enquiry during our telephone conversation today:

The material in the existing MATH 414-4 (Partial Differential Equations)
has been supplemented and rearranged to bring forth the new proposed
courses MATH 314-3 (Boundary Value Problems) and MATH 418-3 (Partial
Differential Equations). The contents of the existing MATH 413-4
(Ordinary Differential Equations) has been modified to bring about the
proposed MATH 415-3 (Ordinary Differential Equations). Thus, the sylla-
bus for MATH 314-3 should contain the following additional statement
under prerequisites:

'Students who have obtained credit for MATH 414-4 cannot
receive credit for MATH 314-3. However, students who
have obtained credit for MATH 413-4 can receive credit
for MATH 314-3.!

Mr. N. Heath has informed me.that your concern about MATH 404-3 nas been
taken care of. ‘

None of the new proposed courses are scheduled for Fall 79. However, we
have already scheduledthe following proposed courses for Spring 80 and Summer 80:

SPRING 80: SUMMER 80:

MATH 251-3, Calculus III o MRTE 251-3, Calculus III

MATH 426-3, Intro. to Lebesgue Theory p T 252-3, Vector Calculus I

MATH 439-3, Intr. to Algebraic Systems MATH 272-3, Intro. to Prob. & Stats.
MATH 444-3, Topology MATH 314-3, Boundary Value Problems

MATH 342-3, Elementary Number Theory
MATH 440-3, Galcis Theory

It shall be a real hardship for us to undo this scheduling at this late stage.
If, however, SCUS does not have enough time to approve the entire meth package,

~hen I would appreciate *t if at leas* the z2bove listed courses are appr:ived.

Thark you.




DIVAUIN PIRADEK UNIVEKSITY
MEMORANDUM

COURSE OVERLAP ANI: LIBRARY RESOURCES

Enciosed are copies of memos sent to other faculties, in cormpliance
with course overlap regulations, informing them of those of our course
propo+als that are soon to go before SCUS. There were no responses from
the other facul:ies indicating any course overlap.

Alsc ~1iclosed is a copy of a letter to Mr. Larry Thomas, Library,
requesting confirmation that the Library resources are adequate in the
arcas covered by the new courses. Mr. Thomas provided a written state-
ment that the Library collection is indeed adequate and this statement
was passed along to the Dean of Science Office.

I hope the provision of these memo copies will satisfy the needs of

SCus.
VEME  Ciy
Vi P.‘L.’,- i ]
QE&DLU W G
7 > A ,
'\UBSIL‘,.;’ /@,’AC(/:X(C'KOLM
Byotas 'p“l:)s OFF'C; G-A'.C. Grahamu
cc: Mr. Nick Heath - L OESK

Dean of Science Office

&
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