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S.91-8

SIMON FRASER UNIVERSITY
MEMORANDUM

- TO: Senate . FROM: J. Munro
Chair, Senate

Planning

SUBJECT: Graduate Curriculum Revisions - DATE: November 20, 1990
Faculty of Science

Action undertaken by the Senate Committee on Academic Planning and the Senate
Graduate Studies Committee, gives rise to the following motion:

MOTION:  "that Senate approve and recommend approval to the
Board of Governors, as set forth in S.91-8 graduate
curriculum revisions in the Faculty of Science as follows:

i) S.91-8a Department of Biological Sciences
i) S.91-8b Department of Mathematics & Statistics"

~ Cttee on Academic . ___



S.91-8a

Department of Biological Sciences
Summary of Graduate Curriculum Revisions

SGSC Reference: Mtg. of April 9, 1990 and Mig. of November 26, 1990
SCAP Reference: SCAP 90-67, SCAP 90-68

1. New courses - BISC 880-3, BISC 881-3, BISC 883-3, BISC 884-3, BISC 885-3,
~ BISC 886-3, BISC 887-3, BISC 889-3

2. Deletion of BISC 802-3, BISC 840-3, BISC 853-3, BISC 854-3



SIMON FRASER UNIVERSITY

MEMORANDUM
Dr. C.H.W. Jones From Dr. B.A. McKeown, Chairman
Dean of Science . Dept. of Biological Sciences
Subject. ... NEW GRADUATE COURSES -~~~ | Date. ..... October 10, 1990 . ... ..

Our Department has proposed 8 new graduate courses in specific areas of
Biological Sciences. These courses have been proposed due to Departmental
initiatives over the last few months and in response to our latest External
Review that stated there should be a greater variety of courses available to
graduate students. These courses are labelled as Special Topics to allow

flexibility. In succeeding semesters it will be possible to change the course
content depending on the faculty member(s) giving the course and depending on
what is more topical at the time.

In addition to these new courses the Department of Biological Sciences
also wishes to retain its three graduate courses BISC 859, 869 and 879. The
Biological Sciences Department is large and diversified. Many faculty are
seconded to other positions (e.g. Killam Research Fellowship, University
Research Fellowships, Indonesian Project) Thus, many limited-term and
sessional appointments are made. Also, there are many Postdoctoral Fellows,
Visiting Faculty and Adjunct Professors. In order for our graduate students
to have access to the areas of expertise for these many visitors, the
Department offers specialized graduate courses on an irregular basis. The
present Special Topics courses (BISC 859, 869 and 879) serve this function

" extremely well and we therefore wish to retain them.
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New (raduate Course rroposai rorm

CALFNDAR INFORMATION:

Depertment: Binlogical Sciences Course Number: 880-3 .

Title: Special Topics in Behavioural Feology

Description: A consideration of advanced special topics_in the field of behavioural

ccology

Credit Hours: 3 _ Vector: 3-0-0 _Prerequisite(s) if any: -

-ENROLLMENT AND SCHEDULING:

Eétimated Enrollment: 10-15 When will the course first be offered: ?

How often will the course be offered: as circumstances warrant (but no more than once

per year)

JUSTIFICATION:

This course would be usclul in two general circumstances:

aY Lo try oul a new course, prior to adding it to the regylar curricnlum:

h) to allow 'aenlty, sabbatical visitors ,or faculty From other institutions tao

offer specialty conrses on a one-time only basis

RESOURCES :

Which Faculty member will normally teach the course:Dill/llarestad/Roitberg/Verbeek/
Winston/ Ydenberg and v1s1tors

What are the budgetary implications of mounting the course:_ Nonpe

Are there sufficient Library resources (append details): several additional journals
arec required (see attached memo to bharon Thomas ) ‘

Appended: a) Outline of the Course
b) An indication of the competence of the Faculty member to glve the course.

c) Library resouxces

Approved: Departmental Graduate Studies Comnittee' Date: 30 (-\Qc\\ 40 . .
{
Faculty Graduate Studies Committee: @ L, -(/&,./—«Q~ Date:_|3 fqn{' %o

Faculty: OV 3 oy Date: \\od'q_

Senate Graduate Studies Comitteé:@' _Q&, — Date: 2> %v{/ét ’\7

Nata-

Canatn-



SIM .. FRASER UNIVERSI: .

MEMORANDUM
.ro ...... SINRON THOMAS, HEAD ....| from.. L:M. DILL, DIRECTOR
COLLECTTIONS MANAGEMENT =~~~ 7777 77777777777 R BEHAVIOURAL "ECOLOGY "RESERRCH """ "
...... L RARY GROUP, BIOSCIENCES
SublcdSERIALSNLEDED .............................. Date..... JANUARY 31, 1990

The Behavioural Ecology Research Grdup (B.E.R.G.) was formed in Febfuary,
1989, under the terms of Policy AC-35, with the following objectives:

1. ‘o pursue basic research in the field of behavioural ecology;

2. ‘o maintain and further develop an internationally recognized training

' center for students in behavioural ecology, and related areas of
inquiry;

S e — ——3."o-provide a service to-government,—industry -and-other—organizations so-

that basic and applied problems in behavioural ecology can be tackled

through collaborative research.

The gqroup consists of 8 faculty members from BioSciences, Archaeology and
Psychology, along with an active group of post-doctoral fellows and graduate
students.

We have found our ability to meet our objectives somewhat limited by the
unavailability in the SFU Library of several journals central to our discipline.
3 The discipline is new, and so are many of its journals; presumably, they have not
0 been added to the collection owing to the financial restraints of recent years.

N survey of BERG faculty has identified the following journals which should
be added to the collection. Brochures describing some of them are attached
(marked by *).

- American Journal of Primatology

- Behavior Processes

- Bioltropica

- kthology, Ecology and Evolution *
- Ethology and Sociobiology

- Functional Ecology

- International Journal of Primatology
- J. Evolutionary Biology ) *
- J. Field Ornithology '

- J. Insect Behavior

- Trends in Ecology and Evolution *

We hope that the current financial situation will allow upgrading of the
Library's collection in our research arca, and thank you for your attention Lo
this joint request. Please let me know if you need any further information.

. LMD/mc ) 3



New Graduate Course Proposal Form

CALENDAR INFORMATION: ) . :

Department:__ BTOLOGICAL SCIFNCES . Course Number:__ 881-3 .
Title: SPECIAL TOPICS IN CELL AND MOLECULAR BIOLOGY

Description: A student pa}ticipatioﬁ semﬁnar course focusing on recent literature

on selected topics in cellular, developmental, and molecular biology

and genelics.
Credit Hours: 3 Vector:  3-0-0  Prerequisite(s) if any: Permission
. of  instructor.

i

ENROLLMENT AND SCHEDULING:

Estimated Enrollment: 2 When will the course first be offered: 1990-3

How often will the course be offered: Fach scmester, according to demand.

JUSTIFICATION:

The course will provide students with, a structured, in-depth analytical approach

to the literature on selected topics. 'The capacity to present information and _ 0

Lo eritically evaluate experiments will be emphasized as part of the development

ol 4 student's prot'essional competence.

RESOURCES :

Which Faculty member will normally teach the course: Various members of the IMBB

What are the budgetary implications of mounting the course:Photocopies of 20-30

pages per week will bhe provided to each student.

Are there sufficient Library resources (append details):Yes. IMBB jourpal room will
bee nsed for most assigned articles.
Appended: a) Outline of the Course ; A
b) An indication of the competence of the Faculty member to give the course.

c¢) Library resources

- /‘ :
Approved: Departmental Craduate Studies Comittée:WL Date: Q0 Q}F[,S 40, .

Faculty Graduate Studies Committee: PL LJ/PU&.M,Q Date: IZJ@#‘}D
Faculty: : g : . CQAFHGW pate: |\ 0¥ A

Senate Graduate Studies Couﬁnitt'ee'm,\ Date: 27 %—u//ég‘ d




Course Outline

Cell and Molecular Biology

The format and content of the course will depend on the
selected topics and the instructors responsible for the
course. In general, the course will reguire graduate
students to prepare a written summary and lecture on their
assigned topic. Each student will read assigned papers
before each lecture, and will be expected to participate in
discussions of the lecture material. Additional work (such
as a term paper or research grant proposal) may be assigned

‘as appropriate. During some semesters, the course will
‘consider a specific topic in depth, while during others it

will provide an overview of a number of areas of research
front activity. .



New Graduate Course Proposal Form

CALFNDAR INFORMATION:

Department : BIOLOGICAL SCIENCES ‘ Courée Number: 883-3

SPECIAL TOPICS IN ENVIRONMENTAL TOXICOLOGY

Title:

Description: ©Special topics course with emphasis on recent developments in

environmental toxicology.

Credit Hours: 3 Vector: 3-0-0 Prerequisite(s) 1if any:__ None

FENROLLMENT AND SCHEDULING:

Eétimated Enrollment: 5-10 When will the course first be offered: 1991

How often will the course be offered: Once every two years or more frequently with

stodent. demand.,

JUSTIFICATION: .
Although several advanced level courses in the environmental toxicology program
conld be used as graduate program {M.Sc. and Ph.D.) course requirements, there
is no environmental toxicology graduate course per se in the Department. The
proposed course will meet the demand of the graduate students in this area.
RESOURCES:

Which Faculty member will normally teach the course: Fnvironmental toxicology faculty,
visiting protessors, and local experts outside of SFU.

What are the budgetary implications of mounting the course:_ Minor travel costs for

“ontside experts,

Yes

Are there sufficient Library resources (append details):

Appended: a) Outline of the Course
b) An indication of the competence of the Faculty member to give the course.
- ¢) Library resources

Approved: Departmental Graduate Studies Cormittee: %/ﬂ’%( Date: Qo (»\rY)(}\ 290 - .

Faculty Graduate Studies Commlttee q>LJ Pt/c“ng_ Date: |2 Sc,é'?o ,
Faculty: ' pate: \\ ®(§(‘\

Senate Graduate Studies Commxttee.g ;§2 (_QQ] — Date: 2> %:: V1258 [




COURSE QUTLINE - ' [

883-3- SPECIAL TOPICS IN FENVIRONMENTAL TOXICOLOGY

Environmental toxicology is a rapidly changing, multidisciplinary science.
The ohjective of Lhe course is to keep graduate students abreast of the most
recent. and innovative approaches and discoveries in this area. Topics such
as toxice waste disposal industrial toxic waste abatement, health risk
assessment., environmental legislation, biochemical toxicology, wildlife
Loxicology, toxicokinetics, inhalation toxicology, etc., could be included
in the course. ’

The course will be co-ordinated by a faculty member. It will follow a
lecture/seminar format.  Lectures and seminars will be presented by a group
of experts and scientists., Presentation of seminars by students is also
ancouraged. :



New Graduate Course rroposai rorm

CALFNDAR INFORMATION : .
Depertment:_ Biological Sciences ' ‘ Course Number: 884-3
Title: SPECTAL TOPICS TN PEST ECOLOGY AND MANAGEMENT I

Description: A specific topic in the field of pest ecology and management., not

otherwise covered in depth in reqularly scheduled courses.

Credit Hours: 3 Vector: 3-0-0 Prerequisite(s) if any:

ENROLLMENT AND SCHEDULING:

Estimated Enrollment: 5-20 When will the course first be offered: 1990-3

How often will the course be offered: AS required by student demand.

JUSTIFTCATION:

The course will cover new and specialized topics that cannot be offered by faculty

on a reqular basis.

RESOURCES :

Which Faculty member will normally teach the course:Faculty and Adjunct Professors in

Centre for Pest Management.
What are the budgetary implications of mounting the course: None

Are there sufficient Library resources (append details): Yes

Appended: a) Outline of the Course
b) An indication of the competence of the Faculty member to give the course.

¢) Library resources

Approved: Departmental Graduate Studies Committee: ////M)ate 20 Ancil 90 .

. [ -
Faculty Graduate Studies Committ:ee° ? L /p{/af&, Date: AL
Faculty: . DOV, pate: \\ Od¥ C\Q

Senate Craduate Studies Comm:.ttee'gg Q% — Date: 2> Z/@, é 0




884-3- - SPECIAL TOPICS IN PEST ECOLOGY AND MANAGEMENT

Course objectives:

The objective of the course is to provide graduate students with an in-depth
analysis of a topic in pest ecology and management. The course content will
change from year to year to reflect student interests and topical research.

Course format:

This course will follow a lecture/seminar format. In general, the course will
require graduate students to prepare a written summary and to give a seminar on
their assigned topic. Each student will read assigned papers before each lecture,
and will be expected to participate in discussions of the lecture material.
~Additional work (such as a term paper or research grant proposal) may be
assigned as appropriate. During some semesters, the course will consider a
specific topic in depth, while during others it will provide an overview of a number
of areas of research front activity.

Student evaluation:

Seminar and essay.



New (raduate Course rroposal rorm

CALENDAR INFORMATION: , o

Department: Biological Sc,i.encves Course Number: 885-3 .
Title: Special Topies in Animal Physiology

Description: “pecial tnpi;s in comparative vertebrate and invertebrate functional .

mechaniasms and adaptations,

Credit Hours: 3 Vector: 3-0-0 Prerequisite(s) 1if any: Undergrad.
; ourse in animal physio
ENROLLMENT AND SCHEDULING:
- 10 1990-3

When will the course first be offe.red:

E;st imated Enrollment:

How often will the course be offered: Once per year

JUSTIFTCATION:

1. large increases in physiologically oriented graduate students.

2. Very few physiological courses, all of which are specialized.

RESOURCES:

Which Faculty member will normally teach the course: Team taught: Dr. Belton, Dr. Burr,
Di+. IFFankboner, br. Farrell, Dr. Haunerland, Dr. McKeown, Dr. Nair.

What are the budgctary implications of mounting the course: Faculty time and space.
Invited speakers.

Are there sufficient Library resources (append details): Yes - current SFU held journals

and interlibrary loan.
Appended: a) Outline of the Course . '
b) An indication of the competence of the Faculty member to give the course.
c) Library resources

Approved: Departmental Graduate Studies Committee: %/ '/A_Date:_Ho AQoril Yo ‘ .
1
Faculty Graduate Studies Committee: P J/&,J~Q Date:_ |3 ng-azo ‘
Faculty: O’\'\A .J@«\b Date: \ Oc“r 0\0

Senate Craduate Studies Co‘mmittee@%ﬁ\ Date: ’Z.Qf%m é(; '



COURSTE OUTLINE

- 885-3- SPECIAL TOPICS IN ANIMAL PHYSIOLOGY

Conmrese obhjectives:

f:mﬂifﬁﬁmﬂmﬁx;szu]ar group of students to an understanding of the functional
mechanisms and adaptations in animals. The course content will change from
year Lo year as Lhere will be an attempt to emphasize the interests of the
stidents enrolled in the course at any one particular time. Nevertheless,
from facatty input and the independent reading by the students, an effort )
will be made to give the students an appreciation for general physiological
principles and their scope and position in many contemporary physiological
Fields.

Conrse tormat
This conrse will follow a lecture/seminar format. A number of faculty will
be involved with thiis course per offering and will introduce the topics for

that particular term with lectures in_their field_of expertise._ The_ latter_ _ _
alt” of Lhe course will involve the enrolled students presenting seminars on
similar or related topics to the lectures. The students will also have to
write an essay on their seminar topics.

Student evaluation:
Seminar and essay.

/!



New Graduate Course Proposal Form

CALENDAR TNFORMATION: | ' |

Department:  BIOLOGICAL SCIENCES Course Number: 88¢._3

Title: SPECIAL TOPICS IN MARINE AND AQUATIC BIOLOGY

Description: Special topics course emphasising recent developments in the area of .

aquatic and marine biology

Credit Hours: 3 Vector: 3-0-0 Prerequisite(s) if any: None

ENROLLMENT AND SCHEDULING:

Estimated Enrollment: ©-10 When will the course first be offe‘red: 1991-1

How often will the course be offered: Once a year

JUSTIFICATION:

Eiclarical Seiences has a large and expanding group of faculty involved in aquatic

and marine rescarch.  Their graduate students require a continuing graduate course in

this area.

RESOURCES::

Which Faculty member will normally teach the course:Faculty in marine and aquatic biology

What are the budgetary implications of mounting the course:Minor book purchases to keep

current. with literature., Invited speakers.

Are there sufficient Library resources (append details): Current reference.material and

interlibeary loans adequate. Textbooks seem adequate at this time.
Appended: a) Outline of the Course
b) An iIndication of the competence ‘of the Faculty member to give the course.

¢) Library resources

Approved: Departmental Craduate Studies Comittee'/M Date: 9\0 (\Qm\ qO

Faculty Graduate Studies Committee: P ?UCWNL pate: |2 S
Faculty: Ot Darmt,  pate: W Ok ‘\%

Senate Graduate Studies Committee:%%,ﬁ Date: 1Y) %//éo /7
o N\




COURSE OUTLINE

886-3 - SPECIAL TOPICS IN MARINE AND AQUATIC BIOLOGY

This course will provide the student with in-depth ‘analyses of contemporary
Piterature in specific research areas of marine and aquatic biology. The
specific topics for a given semester will reflect the broad interests of
Faculty in marine and aquatic biology.

The special topics course will follow a lecture/seminar format. Faculty
and invited speakers will introduce selected topics with lectures at the
start off the course. Students will present a series of seminars on related
topics and will perform independent literature research and submit an essay.

/3



New Graduate Course Proposal Form

CALENDAR INFORMATION :

Department : BIOLOGICAL .SCIENCES Course Number:_ 887-3

Title: SPECIAL TOPICS IN PLANT BIOLOGY

Describtion:AdvanCEd treatment of selected topics or specialized areas in plant

biology. 'The special topics which will be discussed will vary from
semester to semester.

Credit Hours: 3 Vector: - Prerequisite(s) 1f any: None

ENROLLMENT AND SCHEDULING:

Estimated Enrollment: 5-15 When will the course first be offered: 1991-1

How often will the course be offered: Two out of three semesters or as required.

JUSTIFICATION:

There are limited ways in the current calendar for Biological Sciences to offer

graduate level courses on contemporary issues and specialized areas in plant

biology. This course will enable the plant biologists to offer a range of

special topics from year to year to meet challenging interests in plant biology.

RESOURCES:

Which Faculty member will normally teach the course: Any/all plant biologists

None

What ar:z the budgetary implications of mounting the course:

Are there sufficient Library resources (append details):

Appended: a) Outline of the Course
: b) An indication of the competence of the Faculty member to glve the course.

c¢) Library resources

I/I

Approved: Departmental Graduate Studies Committee: /%//%/ﬁ\bate : Q0 Ot ) (’LO

Faculty Graduate Studies Committee: _@A_Mte. 13 ppf‘fo

Faculty: w &ONM pate: \\ OC} N9

Senate Graduate Studies Comittee.gégf Qc ~— Date: 2D ( Z:&) Zég




COURSE OUTLINE

This course will develop and investigate specialized areas
in plant biology of current significance. Instruction may
consist of lectures, seminars and discussion, or
laboratory/field projects which are appropriate to the
particular course theme. Emphasis in the course will help
students gain knowledge and expertise which will recognize
their individual scholarly objectives.




New Graduate Course Proposal Form

CALFNDAR INFORMATION: 'II'
Department: [!'1OLOGICAL SCIENCES - Course Number: 889-3
Title: DIRECTED READING

Description: Intended to cover the same ground as a normal graduate course, it may be
given Lo one or two students where the lecture/seminar procedure 1is
inappropriate.

Credit Hours: 3 Vector: 3-0-0 Prerequisite(s) 1if any:
: Prior approval of the Department

Graduate Studies Committee is required.

ENROLLMENT AND SCHEDULING:

Eécimated Enrollment: 1-3 When will the course first be offered: 1990

How often will the course be offered: When required

JUSTIFICATION:

A course is required to meet deficiencies in the bhackground or the special peeds of

aone o a few studentsa., : .

RESOURCES:

Which Faculty member will normally teach the course: Any

What are the budgetary implications of mounting the course: Negligible, some

pltotocopying may he needed.,

Are there sufficient Library resources (append details): Yes.  the course would not he

taurht unless Faenlly or library had material.,
Appended: a) Outline of the Course-
b) An indication of the competence of t:he Faculty member to give the course.

c¢) Library resources

[
/ /7 .
Approved: Departmental Craduate Studies Committee! Date:aO Apsal C\O. .
Faculty Graduate Studies Committee: P . 4/&,«& Date: |3 Sga" $o
Faculty: ' .2\ oL, Dpate: |\l O JFAQ

Senate Craduate Studies Committee‘%@(‘aa\ Date: 270 %4/24'} " py



COURSE OUTLINE

889-3 - DIRECTED READING

DGSC will maintain standards for directed reading courses.

Regular meetings would normally be required hetween instructor and students
Lo set up the reading assignments and monitor progress.

At: least two essays or term papers would be required for evaluation and
copies would be retained by the Department.

/]



SIMON FRASER UNIVERSITY
'MEMORANDUM "

Dr. Percival, Chairman, Faculty From Dr. M.J. Smith, Chairman,
...... df'SéiEﬁéé;'Débﬁftﬁéﬁﬁiﬁf’Cﬁéﬁiéffy"” . PO N

...............................................................................................................

The Department at tije 29 November 1990 meeting agreed to drop the
following 800-level courses from the graduate calendar:

BISC 802 - Genetics

BISC 840 - Analyses of Insect Pest Situatiohé

BISC 853 - Plant Disease Vectors

BISC 854 - Plant Pathosystems
Dr. M.J VSmitﬁ, Chairman,
Gra@uaté Studies Committee

MJS:adj

17



S.91-8b

Department of Mathematics and Statistics
Summary of Graduate Curriculum Revisions

SGSC Reference: Mtg. of November 26, 1990

SCAP Reference: SCAP 90-69

1. Revision to the Ph.D. Requirements
2. Inclusion of a separate entry for Statistics in the graduate Calendar
3. Change of course number -
MATH 850 renumbered MATH 920
MATH 851 renumbered MATH 921
MATH 852 renumbered MATH 922
MATH 853 renumbered MATH 923
MATH 855 renumbered MATH 929
MATH 885 renumbered MATH 960
MATH 886 renumbered MATH 961
MATH 887 renumbered MATH 964
MATH 888 renumbered MATH 965
Change of course number and title -
MATH 842 renumbered MATH 910 Ordinary Differential Equations
MATH 845 renumbered MATH 912 Partial Differential Equations
MATH 881 renumbered MATH 948 Continuum Mechanics
MATH 889 renumbered MATH 990 Selected Topics in Applied Mathematics
MATH 890 renumbered MATH 945 Plasticity

Deletion of MATH 838-4, MATH 843-4, MATH 846-4, MATH 882-4, MATH 883-
4, MATH 884-4, MATH 891-4, MATH 892-4, MATH 893-4

New Courses - MATH 900-4, MATH 901-4, MATH 902-4, MATH 905-4, MATH
930-4, MATH 934-4, MATH 935-4, MATH 939-4, MATH 940-4, MATH 950-4

Change of title - MATH 833-4

Revisions to the Applied and Computational Mathematics Program including
the introduction of a project option at the Master's Level.
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MEMORANDUM

DEPARTMENT OF MATHEMATICS AND STATISTICS

To: Dr. Paul Percival
Chairman, Faculty of
Science Graduate
Program Committee

From: Dr. A.H. Lachlan 7} s/ [
Chairman, Graduate -
Program Committee
Math & Stats Dept.

Date: August 24, 1990

Re: GRADUATE PROGRAM
REVISIONS

8¢ s¢ 95 v 80 o0 e se o

I am hereby seeking approval for a number of changes to
the graduate program of the Department of Mathematics and
Statistics. In summary the changes proposed are:

(I) Revision of the regulations for the Ph.D., in
particular, those concerning the General Examination.

(IT) Inclusion of a separate entry for Statistics in
the graduate calendar.

(III) Revision and renumbering of those graduate
courses which have been grouped together under the heading
"Applied and Computational Mathematics".

(IV) Substitution of: Math 833-4 Analysis: Selected
Topics for Math 833-4 Real Analysis: Selected Topics.

(V) Identification of graduate programs in Applied and
Computational Mathematics and separate entry for Applied and
Computational Mathematics in the graduate calendar.

Details of the proposed changes -are included in five
separate sections below.

H s IF 1
A RS DU s
ARV
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I. Changes to the Ph.D. Requirements.

It is proposed that the first two paragraphs under the
heading Ph.D. Program on page 271 of the Calendar, namely

A candidate for the Ph.D. degree will generally be required to obtain at least
28 hours cf credit for course work beyond courses taken for the Bachelor's
acgree. Ofthese 28 hours, atleast 16 are to be in graduate courses orgraduate
seminars and the remaining 12 may be chosen from graduate courses or
graduate seminars or 400 level undergraduate courses. Students who hold an
M.Sc. in Mathematics or Statistics are deemed to have earned 12 of the 16
graduate hours and 8 of the 12 undergraduate or graduate hours required. The
course work in all cases will involve study in at least four different areas of

-Mathematics, atleast one.ofthese areas.being.in.Analysis (Applied, Complex —
or Real). Applied Analysis is understood to include Differential and Integral
Equations and Methods of Applied Mathematics.

Candidates for the Ph.D. degree will normally be required to pass a general
examination. At the option of the Candidate's Committee, this shall consist of
elther written papers in four areas of study, or written papers in three areas of
study, and graduate course work in an approved fourth area in which a grade
of B or higher is obtained. In either case, one of the written exam areas must
be in Analysis (Applied, Complex or Real). A candidate ordinarily will not be
allowed to take the general examination more than twice. Students will be
interviewed and. advised regarding appropriate courses, and examination

curriculal. Course programs and examination pro'grams require departmental
approval.
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Rationale.

(i) The requirement that each candidate study Applied,
Complex, or Real Analysis is being dropped. The growing
strength of subdisciplines for which the requirement seems
inappropriate has made it a nuisance in recent years.

(ii) The fourth area requirement in the General Examination
has been dropped since it could be satisfied by course work
and has had negligible impact.

(iii) The format of the General Examination is being
changed to allow oral examinations instead of written ones.
This will allow us greater flexibility.

o/




II. 8tatistics entry in the Graduate Calendar.
It is proposed that the following entry be placed in

the graduate calendar to give more emphasis to the graduate
program in Statistics.

Statistics Program#

Location: 10512 Shrum Science Centre

Telephone: 291-3331

.Chair: A.R. Freedman, A.B. (Calif.),
Ph.D. (Oregon State)

The program in Statistics is one of the graduate programs
offered by the Department of Mathematics and Statistics.

FACULTY AND AREAS OF RESEARCH

C. Dean Discrete and lifetime data, extra-Poisson
variation.

D. Eaves Biometrics, generalized linear modelling,
theory of inference.

R. Lockhart Goodness-of-fit testing, inference on
stochastic processes, large sample theory.

R. Routledge Biometrics, estimating the sizes of
animal populations.

M. Stephens Goodness-of-fit testing and
directional data.

T. Swartz Statistical computing, theory of inference.

C. Villegas Foundations of Bayesian inference.

K.L. Weldon Cross sectional sampling, statistical
consulting.

Adjunct Professor

J. Cook Applications to the forest industry.

*The formation of an Institute for Statistics and
Probability has been proposed. Should the Institute be
created appropriate changes would be made to the calendar
entry which would then appear under the Institute.



Admission

For admission requirements, refer to the Graduate
General Regulations.

Applicants are normally required to submit scores in
the aptitude section of the Graduate Record Examinations of
the Educational Testing Service. Applicants whose first
language is not English will normally be asked to submit
TOEFL results.

Applicants with degrees in areas other than statistics
are encouraged to apply provided they have some formal
training in statistical theory and practice.

Degree Requirements for M.Sc. and Ph.D.
M.8c. Program

The program is intended to give students instruction in
a wide range of statistical techniques and also to provide
experience in the practical application of statistics. The
program should be of interest to students who wish to .
acquire statistical expertise in preparation for a career in
either theoretical or applied statistics.

Students in the program will be required:

- To complete at least 28 semester hours of credit for
course work in Statistics and related fields beyond
courses taken for the Bachelor’s degree. Of these 28
hours, at least 20 are to be in graduate courses or
graduate seminars, and the remaining 8 may be chosen
from graduate or graduate seminars or 400 level
undergraduate courses. Normally these courses will
include STAT 801-4 (Mathematical Statistics) and at
least four of STAT 802-4 (Multivariate Analysis), STAT
803-4 (Data Analysis), STAT 804-4 (Time Series
Analysis), STAT 805-4 (Nonparametric Statistics and
Discrete Data Analysis), and MATH 871-4 (Applied
Probability Models).

- To complete satisfactorily STAT 811-0 (Statistical
Consulting I) and STAT 812-0 (Statistical Consulting
II).

- To submit and defend successfully a project (as
outlined in the Graduate General Regulations) based on
some problem of statistical analysis. This problem will
ordinarily arise out of the statistical consulting
service.

Students with backgrounds in other disciplines, or with
an inadequate background in statistics, may be required to

A
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&ake certain undergraduate courses in the department in
addition to the above requirements.

|

Ph.D. Program

i

; A candidate for the Ph.D. degree will generally be
required to obtain at least 28 hours of credit for course
work beyond courses taken for the Bachelor’s degree. Of
these 28 hours, at least 16 are to be in graduate courses or
graduate seminars and the remalnlng 12 may be chosen from
graduate courses or graduate seminars or 400 level
undergraduate courses. Students who hold an M.Sc. in
Statistics are deemed to have earned 12 of the 16 graduate
hours and 8 of the 12 undergraduate or graduate hours

The-course-work—in—all—cases—will—involve-study
in at least 4 different areas of Statistics and Probability.

Candidates for the Ph.D. degree will normally be
required to pass a General Examination. The General
Examination will consist of examinations in three areas.

The areas selected for a particular candidate are subject to
approval by the Superv1sory Committee and the Graduate
Studies Committee. 1In a given area the examinations may be
‘written or oral at the option of the Graduate Studies
Committee. A candidate ordinarily will not be allowed to
take the General Examination more than twice. Students will
be interviewed and advised regarding appropriate courses and
examination curricula.

Students who have completed a Master’s degree will
normally be required to attempt the general examination
within one year of their initial registration in the Ph.D.
program.

‘ A candidate for the Ph.D. may be requlred by his/her
Superv1sory Committee to acquire proficiency in reading
statistical papers in either French, German or Russian.

Students will be required to submit and successfully
defend a thesis which will embody a significant contribution
to statistical knowledge.

For further information and regulations refer to the
Graduate General Regulations section.
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(araduate Courses

STAT 602-3 Generalized Lincar and Non-linear Modelling

A methods-oriented unified approachto a broad array of nonlinear regression
modelling methods including classical regression, logislic regression, probil
analysis, dilution assay, frequency countanalysis, ordinal-typeresponsas, and
survival dala. A project will be assigned related 1o students’ field of sludy.
Prerequisite: STAT 302 or 330 or permission of instiuctor. Open only to
gradualte studenis in departments other than Mathemalics and Statislics.

STAT 650-5 Quanlitative Analysis In Resource Managoment and
Field Biology

The use of stallstical lechniques and mathematical models In resource man-

agement wilh special emphasis on experimentalion, survey lechniques, and

slalistical model construction. (5-0-0) Prerequisite: A coursain parametric and

non-paramelric stalistics. This course may not be used lor tha satlsfaction of

degree requirements in the Department of Mathematics arid Stalistics.

STAT 08014 Mathematical Statistics

Advanced mathemalical siatislics. A survey of basic concepls in point es-
timalion, inlerval estimation and hypothesis testing. Principles of inference.
Studonts with credit forMATH875-4 maynollake STAT801-4 for further crodit.

STAT 8024 Multivariate Analysis

An advanced course in Mullivariate Analysis. Factor analysis, discriminant
analysis, principal components, canonical correlations. Multivariate regrossion
and analysis of variance. Students wilh credil for MATH 876-4 may nol take
STAT 802-4 for further credit.

STAT 8034 Data Analysis

A problem-based course emphasizing the exploratory aspecls of stalistical
analysis withemphasis onmodern compuler-oriented methods. Prerequisites:
MATH 472 or equivalent or permission of the instruclor.

STAT 804-4 Time Serios Analysis ,
Anintroductiontotime series modols and their analysis. Bothlime-domain and

frequency-domain techniques will be studied. Prerequisitas: MATH 472 or
equlvalent or permission of the instruclor.

STAT 8054 Non-Paramelric Statistics and Discrete Data Mnalysis
Order slalislics, rank slalistics, procedures based on lhe empirical distribution
funclion. Asymplotic efficiencios. Goodness-ol-fil. Conlingency lables, log-
linear models. Furlher lopics. Prorequisites: MATH 372 and 473 or oquivalent
or permission of the instructor.

STAT 8110 Slalistical Consulting |

Students will participale in the department statistical consulling service under
the direction of facully members. This course will be graded on a salislactory/
unsalisfaclory basis. Open to M.Sc. and Ph.D. students In Statislics.

STAT 81220 Statistical Consulting Il

Sludents will participatoin tha departmaont stalislical consulling service under
the diraction of faculty mombaors. This course is Qradod on a salisfaclory/
unsaliafactory basis. Open to M.Sc. and Ph.D. studants In Stalistics.

B8TAT 0004  Stalistice: Selocted Toplics

See also Math 800-899 listed under Department of Mathematics : .
and Statistics on page xx and Math 900-990 listed under
Applied and Computational Mathematics Program on page XxxX.




Rationale: 'In recent years the Statistics group within
the Department of Mathematics and Statistics has grown and
there has been a sharp increase in the number of graduate
students working in Statistics. In many universities there
are separate Departments of Statistics. The separate
calendar entry is merited by the acknowledged status of
Statistics as a separate discipline.

It should be noted that there is no question here of a
new program being introduced. The calendar description
corresponds exactly to what has been going on for a number
of years as part of the graduate program of the Department
of Mathematics and Statistics.




III. Revision of graduate course offerings in applied
mathematics and numerical analysis.

(i) The courses numbered 850, 851, 852, 853, 855, 885,
886, 887, 888 are to be renumbered with the same title to
920, 921, 922, 923, 929, 960, 961, 964, 965 respectively.

(ii) The courses 842, 845, 881, 889, 890 are to be
renumbered and retitled according to:

Math 842-4 Ordinary Differential Equations I
Math 845-4 Partial Differential Equations I
Math 881-4 Continuum Mechanics I
Math 889-4 Applied Mathematics: Selected Topics
Math 890-4 Plasticity I

becone _
Math 910-4 Ordinary Differential Equations
Math 912-4 Partial Differential Equations
Math 948-4 Continuum Mechanics
Math 990-4 Selected Topics in Applied Mathematics
Math 945-4 Plasticity

(iii) The courses

Math 838-4 Complex Analysis: Selected Topics

Math 843-4 Ordinary Differential Equations II

Math 846-4 Partial Differential Equations II

Math 882-4 Continuum Mechanics II

Math 883-4 Elasticity I

Math 884-4 Elasticity II

Math 891-4 Plasticity II

Math 892-4 Elasticity: Selected Topics

Math 893-4 General Relativity: Selected Topics
are to be deleted and the following new courses are to be
introduced:

Math 900-4 Advanced Mathematical Methods I

Math 901-4 Advanced Mathematical Methods II

Math 902-4 Applied Complex Analysis

Math 905-4 Applied Functional Analysis

Math 930-4 Fluid Dynamics

Math 934-4 Selected Topics in Fluid Dynamics

Math 935-4 Mechanics of Solids

Math 939-4 Selected Topics in Mechanics of Solids

Math 940-4 Mathematical Elasticity

Math 950-4 Tensor Analysis on Differentiable Manifolds

10
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The calendar descriptions for the new courses and
suggested texts are as follows:

Math 900-4 Advanced Mathematical Methods I

Hilbert spaces. Calculus of variations. Sturm-Liouville
problems and special functions. Green’s functions in one
dimension. Integral equations. Prerequisite: Math 314-3
or equivalent. Math 419-3 is recommended.

(Based on Chapters 1-6 of Mathematical Methods in Physics &
Engineering by J.W. Dettman (McGraw-Hill). ]

Math 901-4 Advanced Mathematical Methods II

__First order. partlal_dlfferentlal_equatlons."__D, N S

Characteristics. Eigenfunction expansions and 1ntegra1
transforms. Discontinuities and singularities; weak
solutions. Green’s functions. Variational methods.
Prerequisite: Math 314-3 or equivalent. Math 418-3 is
recommended.

[Based on Chapters 2-8 of Partial Differential Equations of
Applied Mathematics by E. Zauderer (Wiley) (Excluding
Sections 4.7, 5.7, 8.5).)

Math 902-4 Applied Complex Analysis

Review of complex power series and contour integration.
Conformal mapping, Schwartz-Christoffel transformation.
Special functions. Asymptotic expansions. Integral
transforms. Prerequisite: Math 322-3 or equivalent.

[Based on Chapters 1-7 of Functions of a Complex Variable:
theory and technique by Carrier, Krook & Pearson. ]

Math 905-4 Applied Functional Analysis

Infinite dimensional vector spaces, convergence, generalized
Fourier series. Operator theory; the Fredholm alternative.
Application to integral equations and Sturm-Liouville
systems. Spectral theory. Prerequisite: Math 900-4 or
permission of the instructor.

[Based on Chapters 4-7 of Greens functions and boundary-
value problems by Stakgold. ]

Math 930-4 Fluid Dynamics

Basic equations and theorems of fluid mechanics.
Incompressible flow. Compressible flow. Effects of
viscosity. Prerequisite: Math 361-3 or equivalent. Math
462-3 is recommended.

[(Based on Chapters 1-7 of Fluid Mechanics by C.S. Yih, West
River Press (1988).]

//



Math 934-4 S8elected Topics in Fluid Dynamics
Study of a specialized area of fluid dynamics such as
hydrodynamic stability, multiphase flow, non-Newtonian

fluids, computational fluid dynamics, boundary-layer theory,

magnetic fluids and plasmas, bio-and geo- fluid mechanics,
gas dynamics. Prerequisite: Math 930-4 or permission of
the instructor.

Math 935-4 Mechanics of Solids

Analysis of stress and strain. Conservation laws. Elastic

and plastic material behaviour. Two- and three-dimensional
elasticity. Variational principles. Wave propagation.
Prerequisite: Math 361-3 or equivalent. Math 468-3 is
recommended. Students with credit for Math 883-4 may not
take Math 935-4 for further credit.

[Based on Chapters 1-11 of Solid Mechanics by Y.C. Fung,
Prentice-Hall.)

Math 939-4 Selected Topics in the Mechanics of S8olids

Study of a specialized area of the mechanics of solids such
as composite materials, micromechanics, fracture, plate and

-shell theory, creep, computational solid mechanics, wave
propagation, contact mechanics. Prerequisite: Math 935-4
or permission of the instructor.

Math 940-4 Mathematical Elasticity
Analysis of deformation and motion. Balance laws, stress
and field equations. Cauchy and Green elastic materials.

Boundary-value problems. Incremental elastic deformations.
Elastic properties of solid materials. Prerequisite: Math

935-4 or permission of the instructor.

[Based on Chapters 1-7 of Non-Linear Elastic Deformations by

R.W. Ogden.]

Math 950-4 Tensor Analysis on a Differentiable Manifold
A first graduate course dealing with the following topics:
Tensor Algebra, tensor fields on differentiable manifolds,
differential forms, invariant problems in the calculus of
variation, metric field theory and Einstein’s equations.
Prerequisite: Math 466-4 or permission of the instructor.

[Based on: Tensors, Differential forms & Variational
Principles by D. Lovelock & H. Rund (J. Wiley) 1975 ISBN
0 - 471 - 54840-5.]

The new course proposal forms will be found in Appendix A.

11
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Rationale. The proposed course changes have been
prompted by the desire of faculty members working in
mechanics, numerical analysis, and related fields to offer a
more coherent program for students wishing to complete
graduate degrees with concentration in

Applied and Computational Mathematics
The subjects grouped under the heading include applied
analysis, differential equations, numerical analysis,
mechanics, fluid dynamics and mathematical physics.

The existing schedule of graduate courses was devised
before the Department had any expertise in numerical
analysis. Since the importance of numerical methods has been
—— ~——-- -~ —steadily—increasing over—the last—-two-decades;-revising—our -——
course offerings to take account of the new context is
highly desirable.

The addition of Math 905-4 Applied Functional Analysis
is also necessary to bring our course offerings up to date.
We note that the External Review Committee which visited the
Department in 1989 was of the opinion that our course
offerings in Functional Analysis are not enough.

the introduction of two courses in fluid dynamics. Until
now courses in fluid dynamics have had to be offered under a
selected topics number which hardly does the subject
justice.

. Another important element in the overall revision is

All the courses involved in the revision are being
given 900-numbers so that collectively the courses will be
more easily recognized.

/3



13

(IV) 8ubstitution of: Math 833-4 Analysis: S8elected
Topics for Math 833-4 Real Analysis: Selected Topics.

Rationale. As part of the revisions described in (III)
above, Math 838-4 Complex Analysis: Selected Topics has
been deleted. We would like to retain the option of
mounting a selected topics course in Complex Analysis by
changing the title of Math 833.

This change is contingent on the approval of the
changes described in III.

i
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(V) Graduate calendar entry for Applied and
Computational Mathematics.

It is proposed that the following entry be placed in
the graduate calendar to give an appropriate emphasis to
what the Department has to offer M.Sc. and Ph.D. students
interested in these areas:

Applied and Computational Mathematics Program#

Location: 10512 Shrum Science Centre
Telephone: 291-3331
- Chair: A.R. Freedman, A.B. (Calif.),

Ph.D. (Oregon State)

The Program in Applied and Computational Mathematics is
one of the graduate programs offered by the Department of
Mathematics and Statistics.

FACULTY AND AREAS OF RESEARCH

G.N. Bojadziev Differential equations; population dynamics,
. controlled dynamics
A. Das Variational techniques; interior solutions
in general relativity
G.A.C. Graham Analytical and computational methods in
viscoelastic fracture and contact mechanics

R.W. Lardner Computational fluid dynamics: oceanography,
asymptotic methods, nonlinear waves
E. Pechlaner Relativistic continuum mechanics:

approximation methods, self-similar
spinning rods

R.D. Russell Numerical analysis: numerical solution of
differential equations, dynamical systems

D.L. Sharma Boundary value problems in elasticity and
fluid dynamics :

C.Y. Shen Electromagnetic scattering; large-scale

scientific computing
E.M. S8hoemaker Environmental mathematics: glaciology.

Plasticity
M. 8ingh Nonlinear fluid and solid mechanics:
magnetohydrodynamics
T. Tang Fluid dynamics; numerical analysis
M. Trummer Numerical analysis: differential

equations, integral equations

*The formation of an Institute for Applied and Computational
Mathematics has been proposed. Should the institute be
created appropriate changes would be made to the calendar

entry which would then appear under the Institute. /25’
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Admission

For admission requirements, refer to the Graduate
General Regulations.

Applicants are normally required to submit scores in
the aptitude section and an appropriate advanced section of
the Graduate Record Examinations of the Educational Testing
Service.

Applicants with backgrounds in areas other than
mathematlcs, for example, ‘a Bachelor’s degree or its
equivalent in Engineering or Physics may be considered
suitably prepared for these programs.

DEGREE REQUIREMENTS FOR M.8C. AND PH.D.

M.8c. Program

A candidate for the M.Sc. degree will normally be
required to obtain a total of 28 semester hours of credit
for course work beyond courses taken for the Bachelor’s
degree. These 28 hours will consist of a core program ™
containing the six courses listed below together with a .
further four hours of credit which may be at the graduate
level or at the 400 undergraduate level. The six core
courses are

Math 900-4 Advanced Mathematical Methods I

Math 901-4 Advanced Mathematical Methods II

Math 920-4 Numerical Linear Algebra

Math 922-4 Numerical Solution of Partial Differential
Equations

Math 930-4 Fluid Dynamics

Math 935-4 Mechanics of Solids

In addition to this course requirement the student will be
required to complete a project which will normally involve a
significant computational component and to submit and
successfully defend a report on that project. This project
is intended to be completed within about one semester.

Ph.D. Program

A candidate for the Ph D. degree will be required to
obtain at least a further 8 semester hours of credit for
course work in graduate level courses beyond the
requirements for the M.Sc. degree. Candidates who are
admitted to the Ph.D. program without completing an M.Sc.
degree will be required to obtain credit or transfer credit
for an amount of coursework equivalent to that obtained by
students who first complete an M.Sc. degree.

/4
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Candidates for the Ph.D. will normally be required to
pass a General Examination which will cover the subjects
treated in the six core courses listed in the M.Sc.
requirements. A candidate ordinarily will not be allowed to
take the General Examination more than twice. Students who
have completed a Master’s degree will normally be required
to attempt the General Examination within one year of their
initial registration in the Ph.D. program.

A candidate for the Ph.D. degree will be required to
submit and defend a thesis based on his or her own original
work and which will embody a significant contribution to
mathematical knowledge.

Graduate Courses

Math 900~4 Advanced Mathematical Methods I

Hilbert spaces. Calculus of variations. Sturm-Liouville
problems and special functions. Green’s functions in one
dimension. Integral equations. Prerequisite: Math 314-3
or equivalent. Math 419-3 is recommended.

Math 901-4 Advanced Mathematical Methods II
First order partial differential equations.

. Characteristics. Eigenfunction expansions and integral
transforms. Discontinuities and singularities; weak
solutions. Green’s functions. Variational methods.
Prerequisite: Math 314-3 or equivalent. Math 418-3 is
recommended.

Math 902-4 BApplied Complex Analysis

Review of complex power series and contour integration.
Conformal mapping, Schwartz-Christoffel transformation.
Special functions. Asymptotic expansions. Integral
transforms. Prerequisite: Math 322-3 or equivalent.
Students with credit for Math 836-4 may not take Math 902-4
for further credit.

Math 905-4 Applied Functional Analysis

Infinite dimensional vector spaces, convergence, generalized
Fourier series. Operator theory; the Fredholm alternative.
Application to integral equations and Sturm-Liouville
systems. Spectral theory. Prerequisite: Math 900-4 or
permission of the instructor.

Math 910-4 Ordinary Differential Equations

The solutions and properties of ordinary differential

equations and systems of ordinary differential equations in

the real and complex domains. Prerequisite: Math 415-3 or
. equivalent. Students with credit for Math 842-4 may not take

Math 910-4 for further credit.

/7
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Math 912-4 Partial Differential Equations

An advanced course on partial differential equations.

Topics covered usually will include quasi-linear first order
systems and hyperbolic, parabolic and elliptic second-order
equations. Prerequisite: Math 901-4 or permission of the
instructor. Students with credit for Math 845-4 may not
take Math 912-4 for further credit.

Math 920-4 Numerical Linear Algebra

Direct and iterative methods for the numerical solution of
linear systems, factorization techniques, linear least
squares problems, eigenvalue problems. Techniques for
parallel architectures. Prerequisite: Students with credit
for Math 850-4 may not take Math 920-4 for further credit.

Math 921-4 Numerical Solution of Ordinary Differential
Equations

Study of the practical numerical methods for solving initial

and boundary value problems for ordinary differential

equations. Prerequisite: Students with credit for Math 851-4

may not take math 921-4 for further credit.

Math 922-4 Numerical 8olution of Partial Differential .
Equations

Analysis and application of numerical methods for solving

partial differential equations. Finite difference methods,

spectral methods, multigrid methods. Prerequisite: Students

with credit for Math 852-4 may not take Math 922-4 for

further credit.

Math 923-4 Numerical Methods in Continuous Optimization
Numerical solution of systems of nonlinear equations, and
unconstrained optimization problems. Newton’s method,
Quasi-Newton methods,secant methods, and conjugate gradient
algorithms. Prerequisite: Students with credit for Math
853~4 may not take Math 923-4 for further credit.

Math 929-4 8elected Topics in Numerical Analysis

Study of a specialized area of numerical analysis such as
computational fluid dynamics, approximation theory, integral
equations, integral transforms, computational complex
analysis, special functions, numerical quadrature and
multiple integrals, constrained optimization, finite element
methods, sparse matrix techniques, or parallel algorithms in
scientific computing.

Math 930-4 Fluid Dynamics
Basic equations and theorems of fluid mechanics. _ .
Incompressible flow. Compressible flow. Effects of
viscosity. Prerequisite: Math 361-3 or equivalent. Math
462-3 is recommended.

/¥
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~ take Math 935-4 for further credit.
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Math 934-4 B8elected Topics in Fluid Dynamics

Study of a specialized area of fluid dynamics such as
hydrodynamic stability, multiphase flow, non-Newtonian
fluids, computational fluid dynamics, boundary-layer theory,
magnetic fluids and plasmas, bio-and geo- fluid mechanlcs,
gas dynamics. Prerequisite: Math 930-4 or permission of the
instructor.

Math 935-4 Mechanics of 8olids

Analysis of stress and strain. Conservation laws. Elastic
and plastic material behaviour. Two- and three-dimensional
elasticity. Variational principles. Wave propagation.
Prerequisite: Math 361-3 or equivalent. Math 468-4 is
Students with-credit for Math 883-4-may not -

Math 939-4 B8elected Topics in Mechanics of S8olids

Study of a specialized area of the mechanics of solids such
as composite materials, micromechanics, fracture, plate and
shell theory, creep, computational solid mechanics, wave
propagatlon, contact mechanics. Prerequisite: Math 935-4 or
permission of the instructor.

Math 940-4 Mathematical Elasticity

Analysis of deformation and motion. Balance laws, stress
and field equations. Cauchy and Green elastic materials.
Boundary-value problems. Incremental elastic deformations.
Elastic properties of solid materials. Prerequisite: Math
935-4 or permission of the instructor.

Math 945-4 Plasticity

An introduction to the mathematical theory of plasticity.
Topics normally will include yield criteria and flow rules,
torsion and bending, plane strain solutions and limit load
analysis. Prerequisite: Students with credit for Math 890-4
may not take Math 945-4 for further credit.

Math 948-4 Continuum Mechanics

General introduction to modern theories of the mechanics of
continuous media. Topics may include linear and non-linear
elasticity, viscoelasticity, Newtonian and non-Newtonian
fluids and multipolar materials. Prerequisite: Students with
credit for Math 881-4 may not take Math 948-4 for further
credit.

Math 950-4 Tensor Analysis on a Differentiable Manifold
A first graduate course dealing with the following topics:
Tensor Algebra, tensor fields on differentiable manifolds,
differential forms, invariant problems in the calculus of
variation, metric field theory and Einstein’s equations.

/
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Math 960-4 Mathematical Foundations of Quantum Mechanics I
Historical introduction; Minkowskian space-time and Lorentz-
group; brief review of multilinear algebra; representation
of Lorentz group in tensor spaces; representation of Lorentz
group in spinor spaces; irreducible representations of
Lorentz group; relativistic wave equations. Study of Lie
group generated by elements of Lorentz group in neighborhood
of identity. Prerequisite: Students with credit for Math
885-4 may not take Math 960-4 for further credit.

Math 961-4 Mathematical Foundations of Quantum Mechanics II \
Hilbert space; closed linear manifolds; operators in Hilbert
space; eigenvalue problems; Hilbert space representation of
Lorentz group, quantized fields. Statistical '
interpretation; uncertainty principle, measurement

processes. Prerequisite: Students with credit for Math 886-4

may not take Math 961-4 for further credit.

Math 964-4 General Relativity I

Historical introduction; review of tensor calculus in
pseudo-Riemannian space. The world function w(X,X,) and
chronometry; pseudo-Riemannian space-time; the material

continuum and Einstein’s field equations. Differential and d
integral conservation laws and equations of motion: .
universes with spherical symmetry and application to

Planetary systems; statical universes; stationary universes.
Prerequisite: Students with credit for Math 887-4 may not

take Math 964-4 for further credit.

Math 965-4 General Relativity II

Further studies of pseudo-Riemannian geometry; tetrad
formalism and Ricci rotation coefficients; Petrov’s
classification of special Einstein spaces X4. Gravitional
radiations; coupled electro-gravitional universes; combined
Klein-Gordon-Maxwell-Einstein field equations; comments on
geometrodynamics. Prerequisite: Students with credit for
Math 888-4 may not take Math 965-4 for further credit.

Math 990-4 8elected Topics in Applied Mathematics
See also MATH 800-899 listed under Department of Mathematics

and Statistics on page xx and STAT 801-890 listed under
Statistics Program on page xx.

o,



20

Rationale. The new calendar entry reflects above all
the Department’s wish to give adequate exposure to what it
can offer students interested in applied mathematics and
numerical analysis. At the same time the proposed entry
reflects the intention to give more structure to the program
followed by students who select the option of Applied and
Computational Mathematics. 1In the M.Sc. more emphasis will
be placed on course work and less on the thesis which will
now be called a "project". Another element which has been
incorporated in the M.Sc. is the insistence that all
students gain some experience in the application of
numerical methods.
~  The Department believes that the change in format of ~—
the M.Sc. will provide a better training for students and
will make better use of faculty.

The appropriateness of a separate graduate calendar
entry for Applied and Computational Mathematics is supported
by the existence of a corresponding entry for Applied
Mathematics in the undergraduate section of the calendar.
The inclusion of "Computational" is intended to underline
the importance attached to integrating the application of
numerical analysis with the study of other areas in applied
mathematics.

The Ph.D. program described in the new calendar entry
is virtually the same as that which has existed for many
years. The main difference is that the syllabus for the
General Examination will be based on the six core courses
listed in the M.Sc. requirements.

The revision of the M.Sc. regulations for students in
Applied and Computational Mathematics does not constitute
the introduction of a new program. Given the course changes
proposed in III above the changes to the M.Sc. for this
stream of students could be implemented under our present
calendar entry through the cooperation of Supervisory
Committees. However, this remark should not be interpreted
as diminishing the need for a separate calendar entry which
is essential for the healthy operation and growth of this
part of the Department’s program.

A
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New Sradunte Course Tronoanl Form /D/D e .
CALLHDAR INVORMATION: I

Math 833-4

Department: Mathematics and Statistics Courne Number:

Title: Analvsis: Selected Topics

Description:

Credit llours: 4 ._Vector: 4-0-0 Prevequinfte(s) 11 anv:__

LNROLLMENT AND SCHEDULING:

Letinated Lnrollment: 12 Whea wili the course first be offeced: When required

How often will the course be offered: _Irregular Intervals.

JUSTIFICATION:

This is a retitling of Math 833-4 whose present title is "Real Analysis: Selected

Topics". The revised title will allow it to be used for a selected topics course
¥

in any part of Analysis. . -

RESOUICES

Which Faculty member will normally teach the courne: Freedman, Thomson and others.

What are the budgetory {mplications of mounting the courne: Nil
Are there nufficient Library resources (anuvend detnile): Yes

Appended:, n) Outline of the Course .
b) An indication of the competence of the Faculty member to wive the courne.
¢) Library rcavurces
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SIHON FRASER UNIVERSTTY

New Sraduate Course Proneaanl Form

CALENDAR JNFORMATION @

Department: Mathematics and Statistics Courne Number: Math 900-4

Title: Advanced Mathematical Methods I

Description: Hilbert spaces. Calculus of variations. Sturm-Liouville problems

and special functions. Green's functions in one dimension. Integral equations.

CENROLEMENT AND-SCHEDWLING: — — — — . . ..

Credit Hours: 4 . Vector: 4-0-0 Prevequinfite(s) ff nnvi_Math 314-3

or..equivalent. Math 419-3 is recommended.

Lstimated Enrollment: 15-20 When wili the course first be offered: 90-3 or 91-1

How often will the course be offered: _ Once every two years.

JUSTIFICATINd: Every student for an M.Sc. or Ph.D. in Applied and Computational

Mathematicg will be required to obtain credit for this course. It should also appeal

to students in Mathematics, Science and Applied Science. Math 900-4 is a replacement

¥

for Math 843-4. . -

RESOURCES

Which Faculty member will normally teach the coursc: Shgn, Singh & others.

What are the budgetory implications of mounting the courae: Nil

Are there nulficicnt Library rcesources (anvend detnfls): Yes

Appended:. a) Outline of the Course
b) An Indication of the competence of the Facully member to ealve the course.
¢) Librury rcsources
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SIHON FRASER UMIVERSTITY

New Gradunte Course Pronasal Form .
CALUNDAR JHNFORMATION: I

Department Mathematics and Statistics Courne Number: Math 901-4

Title: Aavanced Mathematical Methods II

Description: First order partial differential equations. Characteristics. Eigenfunction

expansions and integral transforms. Discontinuities and singularities; weak solutions.

Green's functions. Variational methods.
Credit llours: 4 ._Vector: 4-0-0 Prevequisite(s) If anv: Math 314-3

or equivalent. Math 418-3 is recommended.

ENROLLMENT AND SCHEDULING:

Estinated Enrollment: 15-20 When wili the course first he offered: 91-3

How often will the course be offered: Once evexry two years.

JUSTIFICATION:  Every student for an M.Sc. or Ph.D. in Applied and Computational Mathematics

will be required to obtain credit for this course. It should also appeal to students

in Mathematics, Science and Applied Science. Math 901-4 is a replacement for Math 84’

.

RESOURCES:

Which Faculty member will normally teach the course: Das, Pechlaner and others.

What are the budgetary implications of mounting the courne: Nil

Are there nufficient Library resources (anvend detnils): Yes

Appended:, a) Outline of the Course
b) An fndication of the competence of the Facully member to uive the course.
¢) Librury rcsovurces
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SINON FRASER UNJVERSTTY

New Sraduate Course Provnoanl Form

CALLNDAR INFORMATION @

Department: Mathematics and Statistics Courne Number: Math 902-4

Title: ‘ Applied Complex Analysis

Vescription: Review of complex power series and contour integration. Conformal mapping,

Schwartz-Christoffel transformation. Special functions. Asymptotic expansions. Integral

transiorms.
Credit llours: 4 __Vector:_ 4-0-0 Prevequlisite(s) 1f anv: Math 322-0

or equivalent.

ENROLIMENT AND SCUHEDULING:

Catinated Enrollment: 12 When wili the course first he of fered: When required.

How often will the course be offercd: Irregular intervals.

JUSTIFICATION: This course will be available for elective credit to M.Sc. and Ph.D. students

in Applied and Computational Mathematics. It should also appeal to students in Mathematics

Science and Applied Science. Math 902-4 is a replacement for Math 838-4.

A\

RESOURCES:

Which Faculty member will normally teach the cournc: Shoemaker, Trummer and others.

What are Lhe budgetory Implications of mounting the courne: Nil

Are there suff{ictent Library resourcen (aopend detnlls): Yes

Appended:, a) Outline of the Course
b) An lndication of the competence of the Faculty member to mive the courne.
¢) Librury résvurces
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SINON FRASER UNIVIERSTTY

New Gradunte Course Trovoanl Form .
CALLNDAR JTNFORMATION ¢ .

Departnent : Mathematics and Statistics Courne Number: Math 905-4

Title: Applied Functional Analysis

Description: Infinite dimensional vector spaces, convergence, generalized Fourier series.
Operator theory; the Fredholm alternative. BApplication to integral equations and Sturm-
Liouville systems. Spectral theory.

Credit llours: 4 __Vector: R Prevequinite(s) (f anv: Math 900-4 or

"o ' permission of the instructor

LNROLLMENT AND SCHEDULING:

. 12 . .
Cstinated Enrollment: When wili the course fivst be offeved: ~ When required

How often will the course be offered:_ Irregular intervals.

This course will be available for elective credit to M.Sc. and Ph.D. students
in Applied and Computational Mathematics. It should also appeal to students
in Mathematics, Science and Applied Science. "A Review of the Department of Mathematics

JUSTIFICATION

and Statistics" performed in March 1989 noted the absence of a graduate level course
Functional Analysis and stated that such a central area should be offered to graduat
students. The proposed course will remedy this defect'.

RESOQOURCES:

Which Faculty member will normally teach the courne: L-ardner, Shen & others

What -are Lhe budgetary implications of mounting the courne: Nil

Cap

- —

Are there nulficient Library rcaourcen (annend detnila): Yes

Appended:, a) Outline of the Course i
b) An Indication of the comnetence of the Faculty member to sive the cournc.
¢) Library resources
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SINON FRASER UNIVERSTTY

Hew Sraduate Course Pronpaanl ¥orm

CALUNDAR TNFORMATION @

Department Mathematics and Statistics ' Courme Number: Math 910-4

Title: Ordinary Differential Equations

Description: The solutions and properties of ordinary differential equations and systems of

ordinary differential equations in the real and complex domains.

Credit lours: 4 . Vector: 4-0-0 Prevequiaite(s) {f anv:i__Math 415-3 or
equivalent. . Students with credit for Math 842-4 may not take Math 910-4 for further credii

ENROLLMENT AND SCHEDULING:

Cstimated Enrollment: 12 When wili the course first be offered: When required.

How oftcn will the course be offered:_1rregular intervals.

JUSTIFICATION:

This course will be available for electivé credit to M.Sc. and Ph.D. students

in Applied and Computational Mathematics. It should also appeal to students in Mathematic:

Science and Applied Science. Math 910-4 is a renumbering and retiﬁling of Math 842-4,
¥

RESOURCES:

Which Faculty member will normally teach the course: _Bojadziev, Sharma and others.

What are the budgetary impl.lcﬁtlons of mounting the courne: Nil

Are there nufficlent Library resources (apvend details): Yes

Appended:, n) Outline of the Course
b) An indication of the comnetence of the Faculty member to mive the course.
c¢) Librury resvurces
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SIHON FI(A.‘;IZR UNIVERSTTY

New Sraduate Course Proneonal Form

1

CALLWDAR JNVORMATION ¢ .

Department: Mathematics and Statistics ' Courne Numher: Math 912-4

Title: Partial Differential Equations

Description: An advanced course on partial differential equations. Topics covered usually

will include quasi-linear first order systems and hyperbolic, parabolic and elliptic second-

order eqﬁations.
Credit Hours: 4 . Vector: 4-0-0 Prerequiaite(s) {f anv: Math 901-4 or

permission of the instructor. Students with credit for Math 845-4 may not take Math 912-4
for further credit.

ENROLLMENT AND SCHEDULING:

Loatinated Enrollment: 12 When will the course fivst he offered: When required

How often will the course be offered: Irreqular intervals.

JUSTIFICATION:

This course will be available for elective credit to M.Sc. and Ph.D. students

in Applied gnd Computational Mathematics. It should also appeal to students in Mathematics

Science and Applied Science. Math 912-4 is a renumbering and retitling of Math 845-4. .
A ]

RESOURCES:

Which Faculty member will normally teach the course: .Das, Sharma and others.

What are Lhe budgetary implications of mounting the courne: Nil
Are thare nulficlent Library resources (anvcend detnils): Yes '

Appended:, n) Outline of the Course
b) An fundication of the competence of the Faculty member to wive the course.
¢) Library reaources
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SINON FRASER UNIVERSITY

Nev Sraduate Course TPronoaanl Torm

. CALLNDAR JNFORMATION

Department : Mathematics and Statistics Courne Number: Math 920-4

Title: Numerical Linear Algebra

Description: Direct and iterative methods for the numerical solution of linear systems,

factorization techniques, linear least squares problems, eigenvalue problems. Techniques

for parallel architectures. .
Credf{t Hours: 4_ —_Vector: 4-0-0Q Frerequisfte(s) {f anv: Students with

credit for Math 850-4 may not take Math 920-4 for further credit.

- ENROLLMENT AND_SCHEDWING: s el

Cstimated Lnrollment: 15-20 When vili the course first be offered: 91-3 or 92-1

How often will the course be offered:__Once every two years.

JUSTIFICATION:  Every student for an M.Sc. or Ph.D. in dpplied and Computational Mathematics

will be required to obtain credit for this course. It should also appeal to students in

Al

. " Mathematics, Science and Applied Science. Math 920-4 is a renumberihg of Math 850-4.

RESOURCES:

‘ Rus .
Which Faculty member will normally teach the courne: u§sell, Trummer and others

What are Lhe budgetary implications of mounting the courne: Nil

Are there nufficlent Library resourcen (anvend detaila): Yes

Appended:, n) Outline of the Couree
b) An indfcation of the comnetence of the Faculty member to give the courac.

¢) Library résources
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SINHON FRASER UNIVERSITY

New Graduate Course Provnosal Form

CALENDAR JNFORMATION :

Pepartment:__ Mathematics and Statistics Courne Number:_ 921-4

Title: Numerical Solution of Ordinary Differential Equations

Description: Study of the practical numerical methods for solving initial and boundary value

problems for ordinary differential equations. .

Credit llours: 4 . Vector: 4-0-0 Prerequinite(s) 1f anv: Students with

credit for M&th 851-4 may not take Math 921-4 for further credit.

ENROLLMENT AND SCHERULING:

Cstinated Enrollment: 15-20 When wili the course first he offeved:

How often will the course be offered:__Once every two _years.

JUSTIFICATION: This course will be available for elective credit to M.Sc. and Ph.D. students

in Applied and Computational Mathematics. It should also appeal to students in Mathemat‘|ics,

Science and Applied Science. Math 921-4 is a renumbering of Math 851-4.

¥

RESOURCES:

Which Faculty member will normally teach the courne: Russell, Trummer and others.

What are the budgetary ifmplications of mounting the courne: Nil

Are there sulficient Library resources (apvend detnilp): Yes

Appended:, a) Outline of the Course
b) An indication of the competence of the Faculty member to eflve the courae.
c) lernry résvurces
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SINON FRASER UNIVERSTTY

) : Hew Graduate Course Provoanl Form

. CALLNDAR TNFORMATION @

Department: Mathematics and Statistics Courne Number: "Math 922-4

Title: Numerical Solution of Partial Differential Equations

Description:__Analysis and application of numerical methods for solving partial differential

equations. Finite difference methods, spectral methods, multigrid methods.

Credit lours: 4 . Vector: 4-0-0 Prevequisite(s) {f anv: Students with
credit for Math 852-4 may not take Math 922-4 for further credit.

e - —LENROLIMENT_AND_SCHEDULINCG:. = =

Estimated Lnrollment: 15-20 When will the course first be offered: 90-3 or 91-1

How often will the course be offered:_ Once every two years.

JUSTITICATING: Every student for an M.Sc. or Ph.D. in Applied and Computational Mathematics

will be required to obtain credit for this course. It should also appeal to students in

Mathematics, Science and Applied Science. Math 922-4 is a renumbering of Math 852-4.

. )

RESOURCES:

Which Faculty member will normally teach the courme: Lardner, Russell and others

What are the budgetary implications of mounting the cournc: Nil

Are there nufficicnt Library reaources (anvend detnils): Yes

Appended:, a) Outline of the Course
b) An tudication of the competence of the Facully member to wive the courne.
c¢) Library resvurces
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" SIHON FRASER UNIVERSTTY

Hew Sraduate Course Proveaal Form

CALLNDAR JNFORMATION:

Department: Mathematics and Statistics Courae Number: Math 923-4

Title: Numerical Methods in Continuous Optimization

Description: Numerical solution of systems of nonlinear equationg, and unconstrained

optimization problems. Newton's method, Quasi-Newton methods, secant methods, and conjugate

gradient algorithms. ]
Credit llours: 4 -_Vector: 4-0-0 Prevequisite(s) 1f anv:_Students with

credit for M&th 853-4 may not take Math 923-4 for further credit.

UNROLLMENT AND SCHEDULING:

Cetinated Enrollment: 12 When wili the course first be offered:

How often will the course be offered: Once every two years.

JUSTIFICATION: This course will be available for elective credit to M.Sc. and Ph.D. students

in Applied and Computational Mathematics. It should also appeal to students in Mathematics,

Science and Applied Science. Math 923-4 is a renumbering of Math 853-4. .

¥

RESOURCES:
. Russell, Trummer and others.

Which Faculty member will normally teach the courne:
Nil

What are Lhe budgetary implications of mounting the courne:

Are there nullficlent Library recasources (annend detnils): Yes

Appended:, n) Outline of the Course
b) An fndication o the competence of the Faculty member to sive the courne.

c¢) Library rcsvurces
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~—— -ENROLLMENT—AND--SCHEDULING: -- - - -

SIHON FRASER UNIVERSITY

NHew Sraduate Course Proneaal Form

CALENDAR JTNVORMATION @

Mathematics and Statistics Courme Numher: Math 929-4

Department:
Selected Topics in Numerical Analysis

Title:

Study of a specialized area of numerical anal sis such as computational fluid
Description: dynamics, approximation theorv, integral equations . intearal ransforms,

computational complex analysis, special functions, numerical quadrature and multiple
integrals, constrained optimization, finite element methods, sparse matrix techniques, or

parallel algorithms in scientific computing.
Credit llours: 4 . Vector: 4-0-0 Prerequisite(s) 1 anv:

Letinoled Enrollment: 12 When wili the course ffrst he offered: When required

How often will the course be offered: Irregular intervals.

JUSTIFICATION: Thig course will be available for elective credit to M.Sc. and Ph.D. students

in Applied and Computational Mathematics. It should also appeal to students in Mathematics,

Science and Applied Science. Math 929-4 is a renumbering of Math 855-4.
AN

RESOURCES:
Rd;sell, Trummer and others.

Which Faculty member will normally teach the courmc:

What are the budgetary {mplications of mounting the courme: Nil

Yes

Are there nulflclent Library rcsources (annend detniln):

Appended:, a) Outline of the Couree
b) An Iandicatlon of the competence of the Facully member to mive the coursc.

¢) Librury resvurces
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SIHON FRASER UNIVERSTTY

New Graduate Course Pronoanl Form

CALLHDAR JNFORMATION @

Mathematics and Statistics Math 930-4

Department: Courme Numbher:

Title: Fluid Dynamics

Description: Basic equations and theorems of fluid mechanics. Incompressible flow.

Compressible flow. Effects of viscosity.

Credft lNours: 4 . _Vector: 4-0-0 Prerequiafte(s) {f anv: Math 361-3 or
- equivalent. Math 462-3 is recommended.

ENROLLMENT AND SCHEDULING:

Cstimated Enrollment: 15-20 When wili the course first be offeved: 90-3

How often will the course be offered: Once every two years.

JUSTIFICATION: Every student for an M.Sc. or Ph.D. in Applied and Computational Mathematics

will be required to obtain credit for this course. It should also appeal to students in

Mathematics, Sciences and Applied Science. Math 930-4 is a replacement for Math 882-—4.‘

A\

RESOURCES:

Which Faculty member will normally teach the courne: Singh, Tao and others.

What ave Lhe budgetary i{mplications of mounting the courne: Nil

Are there sufficient Library resources (avvend detnils): Yes

Appended:, n) Outline of the Course
b) An indlcation of the competence of the Facultly member to eive Lhe courac,

c¢) Library resvurces
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__LNROLLMENT AND SCUEDULING:

SIHON FRASER UNIVERSTTY

Hew Sraduate Course Pronoaal Form

CALENDAR INFORMATION

Mathematics and Statistics Math 934-4

Depsartment: Courae Number:

Title: Selected Topics in Fluid Dynamics

Description: Study of a specialized area of fluid dynamics such as hydrodynamic stability,

multiphase flow, non-Newtonian fluids, computational fluid dynamics, boundary-layer theory,
magnetic fluids and plasmas, bio-and geo-fluid mechanics, gas dynamics.

Credit llours: 4 . Vector: 4-0-0 Prevequiafte(s) (( anv:_Math 930-4 or
. permission of the instructor.

Cstimated Enrollment: 12 When wili the course first be of fered: When required

How often will the course be offered: Irreqular intervals.

JUSTIFICATION: This course will be available for elective credit to M.Sc. and Ph.D. students

in 4pplied and Computational Mathematics. It should also appeal to students in Mathematics,

Science and Applied Science. Math 934-4 is a replacement for Math 891-4.
AJ

RESOURCES:

Which Faculty mcmber will normally teach the course: Singh, Tao and others.

What are Lhe budretary implications of mounting the course: Nil

Are there sulficient Library reaources (anvend detalls): Yes

Appended:, a) Outline of the Course
b) An Indication of the competence of the Facultly member Lo sive the course.
¢) Librury rcsources
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SIHON FRASER UMIVERSITY

New Sraduate Course Pronoaal Form

CALLHDAR TNFORMATION :

Department:  Mathematics and Statistics Course Number: Math 935-4

Title: Mechanics of Solids.

Dcscrlptlon:AnalySis of stress and strain. Conservation laws. Elastic and plastic material

behaviour. Two- and three-dimensional elasticity. Variational principles. Wave propagation.

Credit llours: 4 __Vector: 4-0-0 Prevequisite(s) If anv: Math 361-3 or
equivalent. ,Math 468-4 is recommended. Students with credit for Math 883-4 may not take
Math 935-4 for further credit.

ENROLLMENT AND SCHEDULING:

Cstinmated Enrollment: 15-20 When wili the course first be offered: 91-3

How often will the course be offered: Once every two years.

JUSTIFICATION: Every student for an M.Sc. or Ph.D. in Applied and Computational Mathematics

will be required to obtain credit for this course. It should also appeal to students in

.

Mathematiés, Science and Applied Science. Math 935-4 is a replacemént for Math 883-4.

¥

RESOURCLES ¢

Which Faculty member will normally teach the course: Sharma, Singh and others.
What are the budgetary fmplications of mounting the courne: Nil
Are there suffictent Library rcaources (anvend detnils): Yes

Appended:, a) Outline of the Course
b) An fndication of the comnetence of the Faculty member to wive the courac.
c) Librury réavurces
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SINON FRASER UNIVERSITY

Hew Sraduate Course Pronoanl Form

. CALENDAR INFORMATION ¢

Departnent : Mathematics and Statistics Courne Numberp: Math 939-4

Title: Selécted Topics in Mechanics and Solids.

Description:_Study of a specialized area of the mechanics of solids such as composite

materials, micromechanics, fracture, plate and shall theory, creep, computational solid
mechanics, wave propagation, contact mechanics.

Credit llours: 4 . Vector: 4-0-0 Prevequiafte(s) 1 anv: Math 935-4 or

- permission of the instructor.

B ENROLLMENT AND SCHEDULING:

Estinmated Enrollment: 12 When wili the course ffrst he offered: When required

How oftcn will the course be offered:_ Irregular intervals.

JUSTIFICATION: This course will be available for elective credit to M.Sc. and Ph.D. students

in Applied and Computational Mathematics. It should also appeal to students in Mathematics

A2

. Science and Applied Science. Math 939-4 is a replacement for Math 892-4.

RESOURCES:

. Shoemaker, Lardner and others.
Which Faculty member will normally teach the courne:

What are the budgetary implications of mounting the courne: Nil

Are there nufficient Library resources (anvend detnils): Yes

Appended:. n) Outline of the Course
b) An Indicatlon of the competence of the Faculty member to eive the course.
c) Librury rlavurces

N7 é& p ] o o
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SIHON FRASER UNIVIRsSIvY

Hew Sraduate Course Provwoanl Yorm

CALLNDAR INVORMATION ¢ .

Department: Mathematics and Statistics Courre Number: Math 940-4

Title: "Mathematical Elasticity

Description: Analysis of deformation and motion. Balance laws, stress and field equations.
Cauchy and Green elastic materials. Boundary-value problems. Incremental elastic
deformations. Elastic properties of solid materials.

Credit Hours: 4  Vector: 4-0-0 Math 935-4 or

Prerequinfte(s) 1f anv:
.o permission of the instructor.

ENROLLMENT AND SCIHEDULING:

Csetimated Enrollment: 12 When vill the course first he offered: When required

How often will the course be offered: Irregular intervals.

JUSTIFICATION: This course is available for elective credit to M.Sc. and Ph.D. students in

Applied and Computational Mathematics. It should also appeal to students in Mathematics,

Science and Applied Science. Math 940-4 is a replacement for Math 884-4. : .

v

RESOURCES

Which Faculty member will normally teach the courne: Lardner, Singh and others

What are Lhe budgetary fmplications of mounting the courne: Nil

Are there suf{fictent Library rcsources (anrvend detnils): Yes

Appended:, n) Outline of the Course
b) An indlcatfon of the comnetence of the Faculty member to eive the cournc.
c¢) Library resvurces

) ¢ ) - 7 i
Approved: lh:‘pnrlmcntul Graduate Studlen Committee: [t. Z\%Ltﬁ//\’éw\ n..u:aQQ;L,/UQ][é}D
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SINON FRASER UNIVERSTTY

New Sraduate Course Pronoaal Form

CALLNDAR INFORMATION ¢

Department: Mathematics and Statistics Courae Number: Math945-4

Title: Plasticity

Description:_An introduction to the mathematical theory of plasticity. Topics normally will
include yield criteria and flow rules, torsion and bending, plane strain solutions and
limit load analysis.

Credit llours: 4 . Vector: 4-0-0 Students with

credit for Math 890-4 may not take Math 945-4 for further credit.

Prerequinite(s) {f anv:

_ __ENROLLMENT AND SCHEDULING:

Latinmated Lnrollment: 12 When wili the course first be offered: When required.

How often will the course be offered: Irregular intervals.

JUSTIFICATINA: This course will be available for elective credit to M.Sc. and Ph.D. students

in Applied and Computational Mathematics. It should also appeal to students in Mathematics

Science and Applied Science. Math 945-4 is a renumbering and retitling of Math 890-4.

¥

RESOURCES:

Which Faculty member will normally teach the cournc: Shoemaker, Singh and others.

Nil

What are the budgetory fmplicatfons of mounting the courae:

Are there nufficient Library resources (anncend detnils): Yes

Appended:, a) Outline of the Courge
b) An indlcation of the comnetence of the Faculty member to wive the course.
¢) Library résovurces

J i j o : N o
Approved: Departmentnl Graduate Studien Committece: (« M Adu‘/l\/é‘»\ Nate: ,72@-/{'5/(/\)
T 7T
Faculty Graduate Studice Committrc: ?, L. PU(’-\,\”VQ_ Mate: ,3 S‘Q’AJ" 20
: /,
Faculty: ____ CASN . OOMEn  nate:_ W\ Oy AO

v,
-Senate Graduate Studien Cnmmlttce:?)@( Qd,\r/v Date: ’)._)%' éo

Senate! - nte:




SIHON FRASER UNIVERSITY

. ’ Hew Craduate Course Tronosal Form .
CALLNDAR INVORMATION

Departoent : Mathematics and Statistics Courne Number: Math 948-4

Title: Continuum Mechanics

Description:_General introduction to modern theories of the mechanics of continuous media.

Topics may include linear and non-linear elasticity, viscoelasticity, Newtonian and non-
Newtonian fluids and multipolar materials.,

Credit lours: 4 ___Vector: 4-0-0 Prerequirfte(s) {f anv:_Students with
credit for Math 881-4 may not take Math 948-4 for further credit.

ENROLIMENT AN SCHEDULING:

Lstinated Enrollment: 12 When wili the course ffrst be offered: When required

How often will the course be offered: Irregular intervals

JUSTIFICATION: This course will be available for elective credit to M.Sc. and Ph.D. students

in Applied and Computational Mathematics. It should also appeal to students in Mathematics,

Science and Applied Science. Math 948-4 is a renumbering and retitling of Math 881—4..

Y

RESOURCES:

Which Faculty member will normally teach the course: Lardner, Singh and others
What are Lhe budgetary fmplicatfons of mounting the courne: Nil
Are there sulficlent Library rcsources (anvend detnils): Yes

Appended:, a) Outline of the Cource
b) An Indication of the competence of the Faculty member to olve the courae.
¢) Library rcsovurces

Approved: Departmental Graduate Studien Committee: Gﬁ’y/ Z,&('//\/C}u\ Dute: OZJ/;L/OQ '/6}0
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SINON FRASIR UNIVERSTTY

New Sraduate Course Provoanl Form

CALENDAR JINVORMATION @

Department : Mathematics and Statistics Courne Number: Math 950-4

Title: Tensor Analysis on a Differentiable Manifold.

Description: A first graduate course dealing with the following topics: Tensor Algebra, tensc
fields on differentiable manifolds, differential forms, invariant problems in the calculus
of variation, metric field theory and Einstein's equations.

Credit Hours: 4 ._Vector: 4-0-0 Prerequinfte(s) 1f anv:

__ ENROLLMENT AND SCHEDULING: _

Estinated Enrollment: 12 When wili the course first be offered: When required

How often will the course be offered: Irreqular intervals

JUSTIFICATION : This course will be available for elective credit to M.Sc. and Ph.D. students

- in Applied gnd Computational Mathemgtics. It should also appeal to students in Mathematics

Science and Applied Science. Math 950-4 is a replacement for Math 893-4.
. Al

RESOQURCES:
Which Faculty member will normally teach the course: Das. Pechlaner and others

What are Lhe budgetary fmplications of mounting the courne: Nil

Are there suffictent Library resources (anvend detnils): Yes

Appended:, n) Outline of the Couree
b) An fndication ol the competence of the Faculty member to give the couvne.

¢) Librury r0avurces

Approved: Departmental Graduate Studlen Committee: [‘ é/ [Afﬂ'{'{t,f&"h\ Date: ;Zv[;/.lf/\j{l Y
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. SINON FRASER UNIVERSTTY

Hew Sraduate Course Provoanl Torm

CALLUNDAR JNVORMATION @

Department: Mathematics and Statistics Courme Number: Math 960-4

Title: _ Mathematical Foundations of Quantum Mechanics I

Historical infrodiuction; Minkowskian space-time and Lorentz-group; brief review
Description:_of myltilinear algebra: representation of Lorentz group in ténsor spaces;
representation of Lorentz group in spinor spaces; irreducible representations of Lorentz
qroup; relativistic wave egquations. Study of Lie group generated by elements of Lorentz

group in neighborhood of identity. .
Credlt Hours: 4 . Vector: 4-0-0 Prerequisite(s) {( nnvt_Students with

credit for Math 885-4 may not take Math 960-4 for further credit.

ENROLIMENT AND SCHUEDUILING:

Cstimated Enrollment: 12 When will the course first be of fered: When required

How oftcn will the course be offered: Irreqular intervals.

JUSTIFICATION: This course will be available for elective credit to M.Sc. and Ph.D. students

in Applied and Computational Mathematics. It should also appeal to students in Mathematics,

Science and'Applied Science. Math 960-4 is a renumbering of Math 885-4. ‘

A

RESOQURCES:

Which Faculty member will normally teach the coursc: . Das and others.

What are Lhe budnetary fmplications of mounting the courne: Nil
Are there sulfictient Library resources (anvend detnils): Yes

Appended:. a) Outline of the Course
b) An Indication of the competence of the Facultly member to wive the course.
¢) Librury roavurces

) Z 7  ; / o P
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SINON FRASER UNIVERSTTY

Hew Sraduate Course Provoaal Form

CALLNNDAR INFORMATION @

Department @ Mathematics and Statistics Courase Numher: Math 961-4

Title: MaEhematical Foundations of Quantum Mechanics II

Description: Hilbert space; closed linear manifolds; operators in Hilbert space; eigenvalue

1

problems; Hilbert space representation of Lorentz group, quantized fields. Statistical

interoretation; uncertainty principle, measurement pProcesses.
Credit llours: 4 . Vector: 4-0-0 Prevequinfte(s) 1 anv: Students with
credit for Math .886-4 may not take Math 961-4 for further credit.

ENROLLMENT AND SCHEDUILING:

Estinated—Lnrollment: 12 When wiTi—the course (1TRT he of fered: —Wpen—required

How often will the course be offered: __Irreqgular intervals.

JUSTIFICATION: This course will be available for elective credit to M.Sc. and Ph.D.

students in Applied and Computational Mathematics. It should also appeal to students in

.

Mathematics, Science and Applied Science. Math 961-4 is a renumbering of Math 886-4.
,"I' )

RESQURCES

Which Faculty member will normally teach the cournc: . Das and others.
What are Lhe budgetary implications of mounting the courne: Nil
Are there nulficient Library rcaourcens (aovend detnila): Yes

Appended:, a) Outline of the Course .
b) An fndication of the competence of the Faculty member to give the coursec.
c) Librury resources

J y 5 . i
- 7, 2
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SINON FRASER UNIVERSTTY

Hew Sraduate Course Pronoanl Form

CALUNDAR JNFORMATION .

Department: Mathematics and Statistics

Courae Number: Math 964-4

Title: General Relativity I

Historical introduction; review of tensor calculus in pseudo-Riemannian space.
Description:_The world function w(X,X;) and- chronometry; pseudo-Riemannian space-time;

the material continuum and Einstein's field equations. Differential and integral con-
servation laws and equations of motion; universes with spherical symmetry and application

to planetary systems; statical universes; stationary UN1Verses.

Credit llours: 4 .__Vector:__ 4-0-0 Prerequinite(s) If anv:_Students with
credit for Math 887-4 may not take Math 964-4 for further credit.

LRROLIMENT _AND SCHEDULING:

LCstinated Enrollment: 12 When wili the course fivst be offered: When required
How often will the course be offered: Irreqular intervals.
JUSTIFICATION:

This course will be available for elective credit to M.Sc. and Ph.D. students

in Applied and Computational Mathematics. It should also appeal to students in Mathematics,

Science and Applied Science. Math 964-4 is a renumbering of Math 887-4. .
¥
RESOURCES:
Which Faculty member will normally teach the cournc: . Das, Pechlaner and others.
What are the budgetoary {mplicatfons of mounting the courne: Nil
Are there nufficlent Library rcsourcen (anvend detntla): Yes

Appended:, a) Outline of the Course .
b) An fndication of the competence of the Faculty member to glve the courne.
c€) Library rosvurces

- ) . ] e 7. N
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STHON FRASER UNIVIERSTITY

Hew Sraduate Course Pronoanl Form

. CALLNDAR INFORMATION ¢

Department : Mathematics and Statistics Courne Number: Math 965-4

Title: General Relativity II
Further studies of pseudo-Riemannian geometry; tetrad formalism and Ricci

e

Description: _rotation coefficients; Petrov's classification of special Einstein spaces X4-

. Gravitational radiations; coupled electro-gravitational universes; combined Klein-Gordon-
Maxwell-Einstein field equations; comments on geometrodynamics.

Credit Hours: 4 . _Vector: 4-0-0 Prevequiafte(s) If anv: Students with
credit for Math 888-4 may not take Math 965-4 for further credit.

LENROLLMENT _AND SCIEDULING:

Cotlnated Livfollment:__~ 1277~ wiien vIli the course fivst be of fered: WNen required— -

How often will the course be olfered: Irregular intervals

JUSTIFICATION : This course will be available for elective credit to M.Sc. and Ph.D.

students in Applied and Computational Mathematics. It should also appeal to students in

Mathematics, Science and Applied Science. Math 965-4 is a renumbering of Math 888-4.
@ |

RESOURCES

Which Faculty member will normally teach the cournc: Das, Pechlaner and others.

Nil

What are Lhe budgetary implicntions of mounting the courne:

- R

Are there nufficlent Library resources (avvend detniln): Yes

Appended:, a) Outline of the Course .
b) An fndication of the compctence of the Facultly member to alve the courne.
¢) Library roaovurces

7 4y N / ~
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SINON FRASER UNIVERSTTY

New Sraduate Course Proveanl Form

CALUNDAR JTNFORMATION @ .

Departnent: Mathematics and Statistics Courne Number Math 990-4

Title:_Selected Topics in Applied Mathematics

Description:

Prevequinfte(s) If anv:

Credit llours: 4 . Vector: 4-0~0

ENROLLMENT AND SCHEDULING:

Cstinmated Emrollment: 12 When wili the course fivst he offerved: When required

How often will the course be offered: Irregular intervals.

JUSTIFICATION:

This course will be available for elective credit to M.Sc. and Ph.D. students

in_Applied_and Computational Mathematics. It should also appeal to students in Mathematics,

s

¥

Science and Applied Science. Math 990-4 is a renumbering and retitling of Math 889-4. .

RESOURCES

Which Faculty member will normally teach the cournc: Applied Mathematics Faculty and others.

What are Lhe budgetary fmplications of mounu‘na the courne: Nil

e

- - el

Are there nuflflcient Library reasourcen (avuvend detniln):  ves

Appended:, n) Outline of the Couree .
b) An Indication of the comnetence of the Faculty member to eive the courne.
¢) Library rcavurces

Approved: Departmentnl Graduate Studlen Committee: ({) # ZM/A/A\ Nate: a?L[,L,/Of,/QO
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Appendix B.
Mathematics

If the
revision of
Mathematics

Graduate calendar entry for the Department of
and Statistics.

changes proposed in I-IV are approved, a
the calendar entry for the Department of
and Statistics will be required. The revised

calendar entry is set out below:

Department of Mathematics and Statistics

Location:

10512 Shrum Science Centre

Telephone: 291-3331

Chair:

- "Ph.D. (Oregon State)

A.R. Freedman, A.B. (Calif.),

FACULTY AND AREAS OF RESEARCH

B.R. Alspach
J.L. Berggren
G.N. Bojadziev

T.C. Brown
A. Das

C. Dean
D.M. Eaves

A.R. Freedman

H. Gerber

G.A.C. Graham

L. Goddyn
R. Harrop

K. Heinrich

P. Hell
C.W. Kim

A.H. Lachlan
R.W. Lardner
R. Lockhart

A. Mekler

E. Pechlaner
N.R. Reilly
R.D. Routledge
R.D. Russell

D. Ryeburn

J.J. S8ember
D.L. Sharma

C.¥Y. 8hen

E.M. Shoemaker

M. 8ingh

M.A. S8tephens

T.B. Swartz
T. Tang

8.K. Thomason
B.8. Thomson

Graph Theory, discrete mathematics
History of Mathematics, algebra

Applied Mathematics

Algebra, combinatorics

Applied Mathema%fics

Statistics

Statistics

Number theory, analysis, automata theory
Mathematical Logic

Applied Mathemat;ics
mechanics
Combinatorics
Medical computing, mathematical logic
Combinatorics

Computational discrete mathematics
Analysis, probability

Mathematical Logic

Applied Mathematics

Statistics

Mathematical Logic

Applied Mathematics

Algebra

Statistics, population biology

Applied Mathematics

General Topology

Functional Analysis

Applied Mathematics

Applied Mathematics

Applied Mathematics

Applied Mathematics

Statistics

Statistics

Applied Mathematics

Mathematical Logic

Analysis

-_
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M. Trummer Applied Mathematics

C. Villegas Statistics
K.L. Weldon Statistics
Admission

For admission requirements, refer to the Graduate
General Regulations.

Applicants are normally required to submit scores in
the aptitude section and an appropriate advanced section of
the Graduate Record Examinations of the Educational Testing
Service. Applicants whose first language is not English
will normally be asked to submit TOEFL results.

Students interested in Applied and Computational
‘Mathematics or Statistics should consult the entries under
Institute for Applied and Computational Mathematics and
Institute for Statistics.

Degree Requirements for M.Sc. and Ph.D.

M.8c. Program

A candidate for the M.Sc. degree will normally be .
required to obtain a total of at least 20 semester hours of
credit for course work beyond courses taken for the
Bachelor’s degree. of these 20 hours, at least 12 are to be
in graduate courses or graduate seminars, and the remaining
8 may be chosen from graduate courses or graduate seminars
or 400 division undergraduate courses. The student will
also be required to submit a satisfactory thesis and to
attend an oral examination based on that thesis and related
topics.

Ph.D. Program

A candidate for the Ph.D. degree will generally be
required to obtain at least 28 hours of credit for course
work beyond courses taken for the Bachelor’s degree. Of
these 28 hours, at least 16 are to be in graduate courses or
graduate seminars and the remaining 12 may be chosen from
graduate courses or graduate seminars or 400 level
undergraduate courses. Students who hold an M.Sc. in
Mathematics or Statistics are deemed to have earned 12 of
the 16 graduate hours and 8 of the 12 undergraduate or
graduate hours required. The course work in all cases will
involve study in at least 4 different areas of Mathematics
and/or Statistics. .

Candidates for the Ph.D. degree will normally be
required to pass a General Examination. The General
Examination will consist of examinations in three areas. Z;v?



The areas selected for a particular candidate are subject to
approval by the Supervisory Committee and the Graduate
Studies Committee. In a given area the examinations may be
written or oral at the option of the Graduate Studies
Committee. A candidate ordinarily will not be allowed to
take the General Examination more than twice. Students will
be interviewed and advised regarding appropriate courses and
examination curricula.

Students who have completed a Master’s degree will
normally be required to attempt the general examination
within one year of their initial registration in the Ph.D.
program.

A candidate for the Ph.D. may be required by his/her
-- —Supervisory—Committee—to-acquire-proficiency-in-reading— -
mathematical papers in either French, German or Russian.

Students will be required to submit and successfully
defend a thesis which will embody a significant contribution
to mathematical knowledge.

For further information and regulations refer to the
Graduate General Regulations section.
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Graduz e Courses

The letoning three cowses are aflered by the Depaiment of Mathemalics as
pret A1 Geaduate Progeamin Mathematical Education, M Se. (Education).
Theee hire ¢ nirs ez are nol availablic for ciedittowards the 14, Gc. orthe D,
deprecs inthe Facully ol Seience.

MATH  60)A Foundallone of Mathemmnlica
“sieetinmathemntics, their historical and philosophical backgreund and ihen
olution, Fretequisile: Accoplance inlo the M.Sc. program in Maithemalics

e ducation or permission of the depariment, Graduate sludents in the Deparl-
ment of Mathematics and Slalislics cannot (ake this course o sal{sly theu
deyrearequirements,

MATH (DA-4 Geomelry

Cuclidean and non-Eutlidean Gromahies. Kinin's Erdangan program. I're-
tequigite. Entrance into tha M. Sc. in Mathamatics Education program ot
permission ol the departimont Graduate stidents in the Departmant of Mathe.
matics and Slalistics cannol laka this course o sahsly their degreo tequite:
menls,

MATI 6054 Mathemalical Modeling
Introduction lo Mathematical inodeling using alyebraic, gromeltic techniques
atong with techniques using calculus Frarequisitn: acceplance into the M.Sc.
program in Mathematics Education and onn year of univarsity level calculus.
Graduate studenis in the Depariment of Mathomatics and Stahistics cannol
take this course lo salisly their degiee requiramenis.

MATH 8004 Pure Mathemalice: Selected Toplca

MATH 8064 Mathemalical Loglcll

Fisl-urder theotins. Somae synlachcal theorems concaining provabilily, such
as the equivalence and equalily theotems; the compleleness thearem and
tome of ils consequencas lor equivalence ol synlaclical and semantical
notions, and introduction lo iodeltheory, incomplolenoss of lorinal anthmelic,

MATH 8074 Mathematical Logic: Selected Topice

IAATIE BOB4 Mathematical Lugle I

Inbuductiontotecursion theory, Churchy's Thesis, Godel- Russer ncompleleness
ieorem, undecidability, Klean's nounal torm theotem and enumetalions
theorem, the racursion theotem, The atithmatic hintarchy, the analytical
hiearchy Degrees of unsolvabilily. Basic theorerns. Additional topics, if time
permilg, Frerequisite. AMMATH 80G.

MATH 6124 Algebral
Theory of hields. Topics covered will include separable, nonnal, Galois, and
transcendental exiensions: finite Lields and algebraically closed lields. Ad-
dvonat topics may include infinite Galois groups, valualion, Kummer exlen-
wns and Galois cohomology, turther materialin algelraic number thoory,
MATH 8134 Algebrall
Group theory. Generalors and relations, normalizers and cenlralizers, com-
position series. Nesmulation groups, Sylow iheory, abelan groups. Other
tupics covered wiltbe Whe theory of p-groups, nilpotent and solvable yroups, and
some aspecls ol simple groups.
MATH 0144 Algebra: Selecied Topics
MATH 8154  Algebraill
fings and modules. Commutalive and nonconunulative associate tings with
atcending or detcanding chain condition. Jacolison radical Chevalley-Ja-
cobson density theorem, Wedderburn-Arlin theoreins, Goldie theorems, with
appheations 1o matrix groups and group algebras, As lime permits, homological
and local methods. :
MATHH 8164 Algeabra IV .
Homology. Calegurics. lunctors. adjoint funciors, homolagy, and cohomology
of a complex. Universal coeltcient theorem; Exin cohamology of groups;
Schurs theorem, Tensor and torsion products. Global dimension ol rings.
IMATHH 8204  Graph Theory
A lust yraduate course in graph theory Jraling with some of ihe lollowing
algebraic graphthoory, oxtremal graphtheony. coloring pr oblems, applications
i gtaphs, hypergraphs, and curienl 1asharthlopcs.

MATH 814 Combinatorice

An Introduction 10 Iha theory of block designs, finilo gnomoliias and rafated
lopics.

MATH 8254 Enumerallon

Enumeration problems concatnad witly parmutations, saquancs, partibions,
fattics walks and graphs. algabraic and analytic propoiting ol genorating
lunclions, asymplolic analysis.

MATH 8264 Posels snd Malrolda

Aninltoduction lo the theory of posals, geomotiic laltica3 and malroids.
MATH  B27-4 Olscrete Mathemntics: Selecled Toplcs

MATH  8)1-4 fleal Analysis|

An intansive study of Lebasqua measura, intagralion and thy Lelinsgue
convarganca theorams logathor wilh the lreatmant ol suchlopics as absolule
continipty, the fundamantalihaoram of caleulus. tha Lp-spaces, comparizonol
t7pes of convarganca in funclion spaces, tho Daire catagory theorom.

IATH 8J2-4 Raal Anatyais li i . ‘
‘Iws Ccourso nornnally covees abstract moasuro and intagration, and matarial
shich collactivaty migit be called an introduction o tunctional analysis (2.q.
ompletlo motric spaces. normal spaces, he Stona-Weintsttass thoorom,
naar functionals and tho Hahn-Uanachthaorom), Oty spacializ ad topics in
odern analysis. Praroquisile: MATH 8I1.

IATH 8334 517 Analysia; Selecied Toplcs

IATH  8J6-4 Complex Annlysis| )
opics covared normally will includn: Riamann sutfacas, complax conjugate
o-ordinates; the maximum principto, boundary valyn probloms; conlom-fu
appings. Schwanz-Christollel lormula; tho symmetry principlo, analytic
ontinuation.

IATH 8374 Complex Analyals i§ )

opica covarad will includn somae of tha following: antirn lun_r,lmn:y nomfal
wnilias, Hilbert spaca of analytic funclicns: canlormal mappings of special
inclions; Picard’s theorem., Pmmqur‘sim: MATH 8J6.

8394 ° Topology! ) )
:i\v‘.;:‘qvaduam course In gannral topology. dnaing w-!lt somg ;)l ll:o loll?’\:v‘;::)-
pics: sat-theoralic proliminar'ed, topningical s;:.:?lj,qa.l-llovs ane nol :‘.c:;mo‘s
jnnss notlons, saparation pvopmllos..counqo:hlv nvopo:hos. c;r P ace;
-oportios, paracompacinoess, melrzation, unilonn spacos, funclion spaces.

ATH 840-4  Topologyll . _ N o
socond gradualn coursa in ganeral lopology daaling wilhy adelitional lopics

nong those lislnd for MATH 039-4. Pracasusie: MATH DJD
IATH 8414 Topology: Selecled Topics

¢ Models .
871-4 Applied Probablilty & -
:\l;::allons ol stochasiic PruCNss9s5: Quanas, invaninnas, c?:{ﬂm.'i', :"l:;‘
nllal;llity and tllg lasting. Polnl processas. shinulaten, Frecequisites: M/

37 or equivalenl.

H 8724 Probablity . '
:':\Idamuulal probability concapts and talatard maasure thoory, sem_v‘,. n'l‘ ;r;
wondonlvandomvaniablos‘lho contrallimitthaorem, Inlrorljuctionto stochas.
:processos.

{ @73-4  Probability ¥ B N
l‘o;:'l’vmic pProcnssns construction of probability Moasures on'lunr.l:o:\ .'v';)' ::., ;'

" ¢ , i : i nvarqgane

i Hlowing Aeas. conslniction and co (
urvey in ong of More ofthelo : 0 !
'obazilily Mo asuras onmalric spacas. on spacas ol continuous funclions, o
f s .

ilhnrt space, on SpPAcAs ol ganoralizad unclions.

IATH  874-4 Probability: Salecled Topics

IATH  894-2 fleading

IATH 8954 Neading i
ATt 096-2 inlroduclory Sn'mmnr
IATH 097-2 Advancad Seminar
IATH 098 M.Sc.'”mqin

AATIE B899 Ph.D. Theais

See also MATH 900 to MATH 990 listed under
Applied and Computational Mathematics
Program, page xzxx, and STAT 800 to STAT 890
listed under Statistics Program, page Yyy-
These courses may also be used to satisfy
the course requirvements for the M.Sc. and
Ph.D.

“ Vgl o
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