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REVISED

TO: Senate

FROM Wade Parkhouse, Dean, Graduate Studies

'RE Faculty of Science _k})

CC Derek Bingham

DATE April 15, 2011 [
For information

Acting under delegated authority at its meeting of 11 April 2011, the SGSC approved
the following curriculum revisions:

Effective Date is January 2012

5.3 Faculty of Science [GS2011.05]
a. Department of Mathematics

1) New course: MATH 741-3 Commutative Algebra and Algebraic Geometry

2) Applied and Computational Mathematics:
i) Change of title:
APMA 900-4 Asymptotic Analysis of Differential Equations
APMA 901-4 Partial Differential Equations
APMA 912-4 Advanced Partial Differential Equations
APMA 930-4 Computational Fluid Dynamics
APMA 939-4 Selected Topics in Mathematical Image Processing

ii) Change of course description:
APMA 900-4 Asymptotic Analysis of Differential Equations
APMA 901-4 Partial Differential Equations
APMA 912-4 Advanced Partial Differential Equations
APMA 920-4 Numerical Linear Algebra
APMA 922-4 Numerical Solution of Partial Differential Equations
APMA 923-4 Numerical Methods in Continuous Optimization
APMA 930-4 Computational Fluid Dynamics
APMA 939-4 Selected Topics in Mathematical Image Processing

Senators wishing to consult a more detailed report of curriculum revisions may
do so on the Web at http://www.sfu.ca/senate/Senate_agenda.html following
the posting of the agenda. If you are unable to access the information, please
call 778.782.3168 or email shelley_gair@sfu.ca.
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APMA 939-4 Selected Topics in Mathematical Image Processing
APMA 990-4 Selected Topics in Applied Mathematics

iii) Eliminate course prerequisites:
APMA 900-4 Asymptotic Analysis of Differential Equations
APMA 901-4 Partial Differential Equations
APMA 902-4 Applied Complex Analysis
APMA 905-4 Applied Functional Analysis
APMA 910-4 Ordinary Differential Equations
APMA 912-4 Advanced Partial Differential Equations
APMA 920-4 Numerical Linear Algebra
APMA 921-4 Numerical Solution of Ordinary Differential Equations
APMA 922-4 Numericzal Solution of Partial Differential Equations
APMA 923-4 Numerical Methods in Continuous Optimization
APMA 930-4 Computational Fluid Dynamics
APMA 934-4 Selected Topics in Fluid Dynamics
APMA 935-4 Analysis and Computation of Models
APMA 939-4 Selected Topics in Mathematical Image Processing

Senators wishing to consult a more detailed report of curriculum revisions may
do so on the Web at http://www.sfu.ca/senate/Senate_agenda.html following
the posting of the agenda. If you are unable to access the information, please
call 778.782.3168 or email shelley_gair@sfu.ca.
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RECENY
MAR 25 2011
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DEAN OF GRANUATE
STUDIES OFFICE

TO: W.Parkhouse FROM: D. Bingham, Chair
Dean of Graduate Studies Faculty of Science Graduate Studies
Committee

RE: MATH 741-3 - New Course DATE: March 23, 2011

Attached is the corrected version of the new course, MATH 741-3, which was tabled at a previous
SGSC meeting. It has been approved by the Faculty of Science and is forwarded for approval by
the Senate Graduate Studies Committee. Please include it on the next SGSC agenda.

%\N

D Bmgham

Enclosure

c. C. Cupples
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SIMON FRASER UNIVERSITY

NEW GRADUATE COURSE PROPOSAL FORM

When a department proposcs a new course it must first be sent to the chairs of each faculty graduate program
committee where there might be an overlap in course content. The chairs will indicate that overlap concerns have
been dealt with by signing the appropriate space or via a separate memo or e-mail (attack). The new course
proposal must also be sent to the Library for a report.

Once overlap concerns have been dealt with, signatures indicate approval by the department, home faculty and

Senate Graduate Studies Committee.

Department or School: Mathematics

Proposed course number and title: Math 741-3 Commutative Algebra and Algebraic Geometry

Cther Faculties:

Orther Faculties approval indicates that the Dean(s) or designate of other Faculties affected by the proposed new
course support(s) the approval of the new course.

Name of Faculty Signature Date
Name of Faculty Signature Date
Name of Faculty Signature Date
Name of Faculty Signature Date
Name of Faculty Signature Date

Departmental approval  (non-deparimentalized faculties need not sign)
Department Graduate Program Committee

Signature _<——7C—~ %— _Date lch (‘\n/( 9‘ Rel)

Department Chair

Signature / £iec / 6 Date / < / 7 Zo1 /

Faculty approval /

Faculty approval indicates that all the necessary course content and overlap concerns have been resolved, and that
the Faculty/Department commits to providing the required Library funds and any other necessary resources

Faculty Graduate Program Com.N‘tjei
Signature

Date '\/\q ~M 2 5[
T

SGSC approval \,
signarure (. g&%{:@_@, L < Dpme MAY 02 2011

SGSC approval indicates that the Library report has been seen, and all resource issues dealt with. Once approved,
new course proposals are sent to Senate for information.

SENATE GRADUATES TUDIES COMMITTEE FORM

172 NEWCRS-PPFORM REV FEB 13 2008R1F



NEW GRADUATE COURSE PROPOSAL  FORM

Subject: Math (max. 4 chars) Catalog Number: 741
Course Title: Commutative Algebra and Algebraic Geometry (max. 80 char,)
Short Title (appears on transcripts ete.) Comm. Algebra & Algebraic Geom (max. 25 char.)

Course Description for Calendar: (append a course outline as a separate document)

study of ideals and varieties. Topics include affine varieties, ideals, the Hilbert basis theorem, resultants and
limination, Hilbert's Nullstellensatz, irreducible varieties and prime ideals, decomposition of varieties,
olynomial mappings, quotient rings, projective space and projective varieties. Additional topics depending on
he Instructor: Groebner bases and automatic theorem proving in geometry, Bezout's theorem, dimension, and

lliptic curves.
Units: 3
Available Course Components: (select all that apply)
[VILecture Oseminar  [JLaboratory (JPracticum

Prerequisites: (if any)

Appropriate knowledge of algebraic structures

Campus at which course will be offered:  Burnaby

Estimated Enrolment: 5 The term course will first be offered: ~ Spring 2012

Frequency of course offering: Every other yegy

Grading Basis: [/]Graded [JSatisfactory/Unsatisfactory [ Jin Progress/Complete
Justification:

We have been offering the content of this course under Math 739: Algebraic systems in 2008 and 2010 with
Math 439 and now that we have decided on content we wish to give the offering a regular title.

[Graduate students will be required to answer advanced homework questions and to complete a related
project.

Resources:

Faculty member(s) who will normally teach this course:
(append information about their competency 1o teach the course)

Jason Bell, Nils Bruin, Michael Monagan

Number of additional faculty members required in order to offer this course: 0

Additional space required in order to offer this course: (append details) 0

Additional specialized equipment required in order to offer this course: (append details)
0

Additional Library resources required: (append detaity Annually § 0 Oneime$ O

If additional resources are required to offer this course. the department proposing the course should be prepared to provide
information on the source(s) of those additional resources.

Upon approval of the course proposal, the Dean of Graduate Studies affice will consult with the deparment or school regarding
other course attributes that may be required 1o enablc the proper eniry of the new coursc in the student record svstem.

SIMONFRASER UNVERSITY
SENATE GRADUATESTUDIES COMMITTEE FCRM



MATH 741 — Commutative Algebra and Algebraic Geometry

Topics:

A study of ideals and varieties. Topics include affine varieties, ideals, the Hilbert basis theorem, eresultants
and elimination, hilbert’s Nullstellensatz, irreducible varieties and prime ideals, decomposition of varieties.
Additional topics depending on the instructor: Groebner bases and automatic theorem proving in geometry,
Bezout’s theorem, dimension, and elliptic curves.

Outline:

An introduction to the objects of algebraic gecometry: polynomials (in one or more variables over a field),
varieties (solutions of systems of polynomial equations), ideals, Groebner bases, and quotient rings. This is
a generalization of the heory of linear systems and linear algebra to treat systems of non-linear polynomial
equations. the discovery of Groebner bases by Bushberger in 1965, followed by the development of software
implementations for computing Gorebner bases has made possible a very constructive approcah to this
subject. Throughout the course we will be using Maple for doing calculations.

o Ideals and Varieties:

— Polynomials, ideals and varieties
— Curves and surfaces in two and three dimensions
— Parametrizations of affine varieties

e Groebner Bases:

— The division algorithm, the Hilbery basis theorem and Groebner bases
— Buchbergers algorithm in two and three dimensions
— Parametrizations of affine varieties

e Elimination Theory:
— Elimination theory, implicitization of curves and surfaces, unique factorization, and polynomial
resultants.
e Hilberts Nullstellensutz and ideal decomposition:

— Hilberts Nullstellensatz
—~ Decomposition of varieties and the primary decomposition of ideals
- Quotient rings

Applications:

— Geometric Theorem proving, circle packing problems

Grading:
Homeworks and project - 60%
Final Exam - 40%

Remark. As this course is a joint undergraduate/graduate course, homeworks for MATH741 will include
additional advanced questions. Also a graduate project might be included, specific to graduate students.

Required Texts:
Ideals, Varieties and Algorithms, 3rd Edition, Author: Cox, Little and O'Shea, Publisher: Springer-Verlag,
Year: 2007, ISBN: 387356509

Prequisite:

Enrollment in graduate studies



Seu Conect https://connect.sfu.ca/zimbra/l/printmessage?id=114960&xim=1

SFU Connect mathusec@sfu.ca
+ Font size -

Fwd: Library Course Assessment Request: MATH 441/741

From : Leslie Rimmer <Isrimmer@sfu.ca> Thu, 09 Dec, 2010 12:57
Subject : Fwd: Library Course Assessment Request: MATH 441/741 £3 attachments
To : JoAnne Hennessey <mathusec@sfu.ca>
Dear JoAnne,
1 have completed the review for your new course proposal, MATH 441/741 - Comparative Algebra and Algebraic Geometry,

and have determined no additional résources are required. [ have added this course to the appropriate list at
http:/fwww.lib.sfu.ca/collection: e-assessments This will be proof of Library sign off for you

Please don't hesitate to contact me should you have any questions.
----- Forwarded Message -----

From: "JoAnne Hennessey”" <mathusec@sfu.ca>

To: gbird@sfu.ca

Cc: "mathusec” <mathusec@sfu.ca>

Sent: Wednesday, December 1, 2010 10:59:23 AM
Subject: Library Course Assessment Request: MATH 441/741

Happy Wednesday,

Could I ask that a library Course Assessment be done for the following proposed ¢ourse:

1) MATH 441/741

The Meeting for the Faculty of Science Undergraduate Studies Committee, at which these course proposals will be
approved will, be held on ??? Jan, 2011.

Note, we are in the process of approving the course numbers with the Registrar = 3s such they are subject to ¢change -
from the course outline\other information wili not.

Find the new course forms/draft outlines attached.

Please feel free to contact me should you have any questions or comments.
Have a Fabulous Day’

X

JoAnne Hennessey

Undergraduate Secretary

Department of Mathematics

General Office: SC K10512
Tel: 778-782-3332

T Y N Y Y Y Oy Ny e e L T Y S T T ST VY T VY VY WY VY VY N VRV NY V1)

Leslie Rimmer
Collections Librarian
Liaison Librarian for Biological Sciences

WAC Bennett Library

of 2
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TO: Associate Deans —~ Arts & Social FROM: D. Bingham, Chair
Sciences, Applied Sciences, Faculty of Science Graduate
Educatiorf! Health, Environment, - Studies Committee
Business Administration,

Communication, Art & Technology

RE: New Course - MATH 741-3 DATE: January 31, 2011

Please check the enclosed new course for overlap and/or any other difficulties.

Please indicate your comments, on the cover memo, and return it to Rosemary Hotell
through campus mail, or by e-mail to hotell@sfu.ca.

Thanks.

o vvelap
@MMW

SIMON FRANLR UNIVERSITY THINKING OF THE WORLD
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TO: Associate Deans — Arts & Social FROM: D. Bingham, Chair

Sciences, Applied Sciences, Faculty of Science Graduate
Education, Health, :Environment,y Studies Committee
Business Administration,

Communication, Art & Technology

RE: New Course - MATH 741-3 DATE: January 31, 2011

Please check the enclosed new course for overlap and/or any other difficulties.

Please indicate your comments, on the cover memo, and return it to Rosemary Hotell
through campus mail, or by e-mail to hotell@sfu.ca.

Thanks.

SIMON FRASER UNIVERNMITY THINKING OF THE WORLD



TO: Associate Deans - Arts & Social FROM: D. Bingham, Chair

Sciences, Applied Sciences, Faculty of Science Graduate
Education, ‘Maaltt$ Environment, Studies Committee
Business Administration,

Communication, Art & Technology

RE: New Course — MATH 741-3 DATE: January 31, 2011

Please check the enclosed new course for overlap and/or any other difficulties.

Please indicate your comments, on the cover memo, and return it to Rosemary Hotell
through campus mail, or by e-mail to hoteli@sfu.ca.

Thanks.

O QU){/Q“ \W

SIMON FRASER UNIVERSIEY THINKING OF THE WORLD



Minutes of meeting of SGSC
Page 3

HSCI 902-3 Interdiciplinary Seminar in Health Sciences

HSCI 903-1 Interdiciplinary Research Colloquium]

HSCI 904-1 Interdiciplinary Research Colloquium2

HSCI1 905-1 Interdiciplinary Research Colloquium3

Motion: Move to approve.

(C. Janes/W. Haider) (Unanimous) Motion Carried

HSCI 983-6 Comprehensive Exam and Thesis Proposal

HISC 990-6 Thesis Research

Motion: Move to approve.

(C. Janes/W. Haider) (Unanimous) Motion Carried

HSCI 998-6 Thesis Preparation and Defense
Motion: Move to approve.
(R. Cameron/J. Nesbit) (Unanimous) Motion Carried

HSCI PhD Program Proposal will go on to SCUP.

5.6 Faculty of Science [GS2011.05]
a. Department of Mathematics

1) New course: MATH 741-3 Commutative Algebra and Algebraic Geometry

Motion: Tabled

Department to be contacted; the new course documentation requires further clarification

6.  Items for information- minor course changes approved

6.1 Faculty of Business Administration [GS2011.03]
a. Master of Business Administration

1) Title and Description change: BUS 718-4 Strategic Management/Comprehensive
Examination

6.2 Faculty of Communication, Art and Technology 1GS2011.04]
1) Title and description change: IAT 833-3 Performance, Technology and Embodiment
6.3 Faculty of Scicnce [GS2011.05)

a. Department of Mathematics
1) Prerequisite and Title Change: MATH 739-3 Algebraic Sysi-ST Algebra

7. Other Business

. SFU Exchange Program/Outbound Graduate Students - Proposed Eligibility
Criteria established by the Senate Committee on International Activities (SCIA) was reviewed.

) Academic Integrity Advisory Committee requires an SGSC representative. The Chair
asked for volunteers.

) Search for two new Associate Deans — the SGSC Chair updated committee members on
the search,

8.  Nextscheduled meeting March 14, 2011 (material deadline -February 28, 2011)

SGSCMIN-2011 FEB 21.00C 03/15/11 30F3
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SFU Connect sheilagh@sfu.c
+ Font Size -

Fwd: Scanned from MFP-05018470 03/02/2011 19:09

From : Sheilagh MacDonald <sheilagh@sfu.ca> Thu, Mar 03, 2011 04:58 PM
Subject : Fwd: Scanned from MFP-05018470 03/02/2011 19:09 &)1 attachment
To : Derek Bingham <dbingham@stat.sfu.ca>
Cc : Rosemary Hotell <rosemary_hotell@sfu.ca>

Dear Derek,
SGSC had the following concerns with the new course proposal:

-the course outline appears to be for 441 /
SGSC needs a course outline spedific to 741 /

-the outline refers to an undergraduate pre-requisite - needs a graduate prereq ‘/

Wade would like to know - What additional work will be done in 741 given that this is a piggy-balck}dcea@

From: “Dean of Grad Studies Office" <dgs-sfu@sfu.ca>
To: "Sheilagh MacDonald"” <sheilagh@sfu.ca>

Sent: Wednesday, March 2, 2011 7:09:33 PM

Subject: Scanned from MFP-05018470 03/02/2011 19:09

Scanned from MFP-05018470.
Date: 03/02/2011 19:09
Pages:10

Resolution:200x200 DPI

Sheilagh MacDonald
Secretary, Dean of Graduate Studies
sheilagh@sfu.ca

phone: 778 782 4255
fax: 778 782 3080

.. DOC030211.pdf
£ 251 KB

»)

https://connect.sfu.ca/zimbra h/printmessage?id=127153 3/3/2011



MAR 17 20if

DEAN OF GRADUATE
STUDIES OFFICE

TO: W. Parkhouse FROM: D. Bingham, Chair
Dean of Graduate Studies Faculty of Science Graduate Studies
Committee

RE: MATH Curriculum Changes DATE: March 15,2011

The following has been approved by the Faculty of Science and is forwarded for approval by the
Senate Graduate Studies Committee. Please include it on the next SGSC agenda.

Mathematics

Changes to the Mathematics Graduate Program as described in the attached documentation.

e

D. Bingha}n

Enclosure

c. C.Cupples

SIMON PRASE R UNTINVERSEDN TEIRNVIRG 0T T WORLD



MEMO

DEPARTMENT OF
MATHEMATICS

RAZVAN FETECAU
Co-chair,
Graduaic Admissions Committee

MAILING ADDRESS
Simon Fraser University
8888 University Drive
Bumaby BC V5A 1S6
Canada

CONTACT INFO

Telephone: 778.782.3335
Facsimile: 778.782.4947
Email: van@math.sfu.ca

DEPARTMENT OF MATHEMATICS
FACULTY OF SCIENCE

ATTENTION: Derek Bingham
Chair of Faculty of Science Graduate Studies Committee
FROM: Razvan Fetecau

Co-chair, Graduate Admissions Committee
Department of Mathematics

Local 23335
van@math.sfu.ca

| RE:

Graduate Curriculum Changes

| DATE:

04 March, 201t

Please see enclosed are documents related to graduate curriculum changes and rationales, to be
considered by the Dean of Science Office.

I. A Summary of Course Title Changes:

COURNSE

Title FROM

Title TO

Advanced Mathematical Asymplotic Analysis of
APMA 900- ¥ Methods 1 Differential Equations
Advanced Mathematical . o
2 APMA 901- ¢ Methods 1 Partial Differential Equations
) . Advanced Partial Differential
3 APMA912 -4l Panial Differential Equatons Equations
4 APMA 930 - ¢ Fluid Dynamics Computational Fluid Dynamics
Selected Topics in Mechanics of | Selected Topics in Mathematical
\ 5 APMA 939 - ‘)/ Solids Image Processing

SIMON FRASLR UNIVERSITY

THINKING OF THE WORLD



DEPARTMENT OF MATHEMATICS
FACULTY OF SCIENCE

11. In addition to those already submitted: A Summary of Course Description Changes:

COURSE

Hilbert spaces. Calculus of

variations. Sturm-Liouville
problems and special functions.
Green's functions in one
dimension. Integral equations.

fiption TO .
Analysis and computation of
classical problems from applied
mathematics such as
eigenfunction expansions,
integral transforms, and stability
and bifurcation analyses.

] APMA 900 Methods include perturbation,
-y boundary layer and multiple-
scale analyses, averaging and
homogenization, integral
asymptotics and complex
variable methods as applied to
differential equations.
First order partial differential First ordet nonlinear partial
equations. Characteristics. differential equations (PDEs)
Eigenfunction expansions and and the method of
integral transforms. characteristics. Hamilton-Jacobi
Discontinuities and singularities; | equation and hyperbolic
weak solutions. Green's conservation laws; weak
2 APMA 901-¢ | functions. Variational methods. solutions. Second-order linear

PDEs (Laplace, heat and wave
equations); Green's functions.
Sobolev spaces. Second-order
elliptic PDEs; Lax-Milgram
theorem.

APMA 912 -¢

An advanced course on partial
differntial equations. Topics
covered usually will include
quasi-linear first order systems
and hyperbolic, parabolic and
eiliptic second-order equations.

An advanced course on partial
differential equations. Potential
topics include linear and
nonlinear elliptic equations,
second-order parabolic and
hyperbolic equations, caiculus of
variations, semigroup theory,
Hamilton-Jacobi equations,
hyperbolic conservation laws.

APMA 920+

Direct and iterative methods for
the numerical solution of linear
systems, factorization
techniques, linear least squares
problems, cigenvalue problems.
Techniques for parallct
architectures.

Conditioning and stability of
numerical methods for the
solution of linear systems, direct
factorization and iterative
methods, least squares, and
eigenvalue problems.
Applications and mathematical
software.

APMA 922 (&

Analysis and application of
numerical methods for solving
partial differential equations.
Finite difference methods,
spectral methods, multigrid
methods.

Analysis and application of
numerical methods for solving
partial differential equations.
Potential topics include finite
difference methods, spectral
methods, finite element methods,
and multilevel/multigrid
methods.

SIMON FHASER UNIVERSITY

THINKING OF "HE WORLD




DEPARTMENT OF MATHEMATICS
FACULTY OF SCIENCE

COURSE’

6 APMA 923 _

Description FROM 50
Numerical solution of systems of
nonlinear cquations, and
unconstrained optimization
problems. Newton's method,
Quasi-Newton methods, secant
methods, and conjugate gradient
algorithms.

Description TO

Theory and algorithms of
nonlinear programming with an
emphasis on modern
computational considerations.
Topics may include: optimality
conditions for unconstrained and
constrained optimization,
gradient methods, conjugate
direction methods, Newton
method, quasi-Newton methods,
penalty and barrier metheds,
avgmented Lagrangian methods
and intenior point methods,

7 APMA 930
-y

Basic equations and theorems of
fluid mechanics. Incompressible
flow. Compressible flow. Effects
of viscosity.

Basic equations goveming
compressible and incompressible
fluid mechanics. Finite
difference and finite volume
schemes for hyperbolic, elliptic,
and parabolic partial differential
cequations. Practical applications
in low Reynolds number flow,
high-speed gas dynamics, and
porous media flow. Software
design and use of public-domain
codes.

3 APMA 939 g

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.

Study of mathematical and
computational aspects of image
science. Some of the main
mathematical tools are partial
differential equations, iterative
solutions to systems of
cquations, filters and wavelets.
Applications include deblurring,
denuising, inpainting,
reconstruction, registration, and
segmentation. Previous course
offenngs focused on
computational methods in
medical imaging, introduction lo
wavelets, and mathematical
image processing and analysis.

9 APMA 990. 4

N/A

Topics vary depending on
faculty availability and student
interests. Recent offerings
include: geophysical fluid
dynamics, adaptive numerical
methods for differential
equanons, leaming theory, and
stability, pattern formation and
chaos.

SIMON FRASLR UNIVERSITY

TH!NKING OF THE WORLD




DEPARTMENT OF MATHEMATICS
FACULTY OF SCIENCE

I1L. In addition, to those already submitted: A Summary of Course Prerequisite Changes:

COURSE

APMA 900

¢qui K .
MATH 314 or equivalent. Students with credit
for MATH 900 may not take APMA 900 for
further credit. Recommended: MATH 419,

l'r'cll.féquisﬁc TO

N/A

APMA 901

MATH 314 or equivalent. Students with credit
for MATH 90! may not take APMA 901 for
further credit. Recommended: MATEH 418,

N/A

APMA 902

MATH 322 or equivalent. Students with credit
for MATH 836 or 902 may not take APMA 902
for further credit.

N/A

APMA 905

MATH 900 or penmission of the instructor,
Students with credit for MATH 905 may not
take APMA 905 for further credit.

N/A

APMA 910

MATH 415 or equivalent. Swdents with credit
for MATH 842 or 910 may not take APMA 910
for further credit.

N/A

APMA 912

MATH 901 or permission of the instructor.
Students with credit for MATH 845 or 912 may
not take APMA 912 for further credit.

N/A

APMA 920

Students with credit for MATH 850 or 920 may
not take APMA 920 for further credit.

N/A

APMA 921

Students with credit for MATH 851 or 921 may
not take APMA 921 for further credit.

N/A

APMA 922

Students with credit for MATH 852 or 922 mayv
not take APMA 922 for further credit.

N/A

APMA 923

Students with credit for MATH 853 or 923 may
not take APMA 923 for further credit.

N/A

APMA 930

MATH 361 or equivalent. Students with credit
for MATH 930 may not take APMA 930 for
further credit. Recommended: MATH 462,

N'A

APMA 934

APMA 930 or permission of the instructor.

N/A

APMA 935

MATH 418 and MACM 316 or equivalent,
Students with credit for MATH 883 or 935 may
not take APMA 935 for further credit.

N/A

APMA 939

APMA 935 or permission of the instructor.

N/A

SIMON FRASER UNIVERSITY

THINKING OF TRE WORLD
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DEPARTMENT OF MATHEMATICS
FACULTY OF SCIENCE

IV. Rationale for the proposcd changes:
Course Title Changes

1. APMA 900: The titles for APMA 900 and APMA 901, “Advanced Mathematical Methods™ I and 11, are
currently not particularly informative. The new names more accurately reflect the content of these courses.

2. APMA 901: See the rationale for the name change for APMA 900, above.

3. APMA 912: In the light of the name change for APMA 901 to “Partial Differential Equations™ (PDEs),
this course needs to be renamed; the new name reflects the status of this course as a second graduate-level
course in PDEs.

4. APMA 930: We suggest the inclusion of the word “computational” in the title of APMA 930 10 better
reflect the nature of the course. We teach a modem, computationally-oriented fluid dynamics course,
which includes state of the art techniques used for simulations of fluid flow. To date the course has been
taught like this for at least eight years (every second year). Our offering of a computational course in fluid
mechanics should be properly emphasized in the calendar, as training in computational methods is highly
sought after by prospective applicants; and we feel that adding the word “computational” to the description
would distinguish APMA 930 from more classical, theorem-based courses on mathematical fluid
mechanics.

5. APMA 939: We propose a major change in this special topics area. The reason is that we no longer
have any faculty doing research in Mechanics of Solids, nor do we expect to have anyone suitable (o teach
this topic in the near future, We feel that a suitable specialized area is Mathematical Image Processing, a
very dynamic and fast-growing field that has wide practical applications. The course will be taught from a
mathematical perspective, to complement possible related courses in Engineering or Computer Science.
Several Mathematics facully have research pertaining to imaging, including Steve Ruuth, Manfred
Trummer, and Adam Oberman. In the recent past M. Trummer has taught two courses on mathematical
image processing as selected topics courses (APMA 990): “Computational Methods in Medical Imaging”
and “Introduction to wavelets”. In addition, S. Ruuth has co-taught “Mathematical Image Processing and
Analysis” in Spring 2008 and 2011. All of these courses were extremely well received by students.
Having a selected topics course in Mathematical Image Processing in the calendar would add to the
visibility of our graduate program and would potentially attract considerable attention from prospective
applicants.

SIMON FRASER UNIVERSITY THINKING OF THE WORLID



DEPARTMENT OF MATHEMATICS
FACULTY OF SCIENCE

Course Description Changes

1. APMA 900: The course’s syllabus has been extensively changed in the last 10 years to include modem
applied mathematics techniques. This is perhaps the most outdated description ol all APMA courses and it
needs a significant update. The suggested new description, which is significantly different from the old
one, reflects the current content of the course.

2. APMA 901: The course has been redesigned recently to include different material. More specifically,
we no longer teach eigenfunction expansions and integral transforms, but we cover Sobolev spaces,
second-order elliptic partial differential equations {(PDE's) and Lax-Milgram Theorem. The new material
presents a functional analytic approach to PDE's and represents an essential component of a modern
treatment on this topic.

3. APMA 912: The proposed description reflects the new status of this course as a second graduate-level
course in PDEs (see rationale for course title change of APMA 912 in Section IV, point 3). The topics
listed in the new description complement those taught in APMA 901 (“Partial Differential Equations™).

4. APMA 920: Minor change from the old version. We added the phrase “Applications and mathematical
software” to the description to emphasize the practical nature of the course and its usefulness in real world
applications. We removed from the old description “Techniques for parallel architectures”, which is a
more specialized topic.

5. APMA 922: Minor change from the old version to include “finite element methods™ under potential
topics.

6. APMA 923: This course is essential for students working on operations research and it will be offered
regularly by the department. The content has been recently revised to include a more diverse list of topics
relating to the theory and algorithms of nonlinear programming. In addition, the updated description
indicates that the course puts “"an emphasis on modemn computational considerations”. This note is
important for attracting intcrest from prospective students, as computational skills in operations rescarch
are a great asset on the job market.

7. APMA 930: The description has been extensively revised. The motivation was presented above, see
rationale for course iitle changes, Section IV, point 4. The new description outlines the numerical methods
(“finite difference and finite volume schemes™) used in the course for simulating fluid flow. It indicates
clearly the “practical applications” of compressible and incompressible fluid mechanics, and the

" 4

computational component of the course (“software design”, ““use of public-domain codes™).

8. APMA 939: The description has been changed entirely to address the suggested name change discussed
above in rationale for course title changes, Section IV, point 5. The proposed description lists the main
mathematical tools and applications of imaging that will be taught or addressed in the course. Examples of
recent offerings are also provided.

9. APMA 990: The course had no previous description, as its title was expected to be self-explanatory.
However this course is one of our regular offerings and we teach a wide variety of topics under this title,
We now list some of the recent offerings to give prospective applicants a much better idea of how diverse
and modem the topics taught under APMA 990 have been.

SIMON FRASER UNIVERSITY TH NKING OF THF WGRLD
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DEPARTMENT OF MATHEMATICS
FACULTY OF SCIENCE

Course Prerequisite Changes

1-14: We wish to remove the listings of prerequisites from ALL graduate APMA courses. There are
several reasons for this proposal. Firsi, we cannot enforce prerequisite undergraduate requiremnents in
graduate courses using the SIMS online system. Second, the MATH graduate courses do not list any
prerequisites, and we would certainly want a uniform style for course descriptions across the department.
Furthermore, since most of our graduate students are not SFU graduates, listing SFU-numbered courses as
prerequisites could be confusing. In general, we feel that calendar descriptions of graduate courses should
primarily serve to advertise our graduate program to prospective applicants. Prerequisites will be included
and properly discussed by instructors, along with other course details, in the “Detailed Course Qutlines”,
centrally listed by the university.

Please find attached the modified Graduate Course Minor Change Forms. If anything is missing or
unclear, please do not hesitate to contact Wendy Szeto or me.

Thank you,

4

Razvan Fetecau
Co-chair, Graduate Admissions Committee

SIMON FRASER UNIVERSITY THINKING OF THE WORLD
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GRADUATE COURSE MINOR CHANGE FORM

This form is to be used when there is a request for a minor change to an existing graduate course. The form is
completed by the department and then approved by the Faculty graduate studies commitiee. It should then be
Sforwarded 1o the Dean of Graduate Studies for approval by SGSC. SGSC will forward the approval to Senate for
information. NOTE: Please complete pertinent sections only

Please Check appropriate revision(s):

DOlcatatogNumber [JUnits [ Tile [ Description  [X] Other [Prerequisite |
Department or School: Department of Mathematics
Current course
Subject: APMA (max. 4 chars) Catalog Number: 900 Units: 4
Course Title: Advanced Mathematical Methods | (max. 80 char)
Short Title (appears on transcripts eic.) (max. 25 char)

Course Description for Calendar:
Hilbert spaces. Calculus of variations. Sturm-Liouville problems and speciat tunctions. Green's functions in one
dimension. Integral equations.

Available Course Component:

[7]Lecture [JSeminar (JLaboratory OPracticum
Grading Basis: [/]Graded [JSatisfactory/Unsatisfactory [ ]In Progress/Complete
Prerequisites: (ifany)

MATH 314 or equivalent. Students with credit for MATH 900 may not take APMA 900 for further credit.
Recommended: MATH 419,

Modified Course

Subject: APMA (max: 4 chars) Catalog Number: 900 Units: 4

Course Title: Asymptotic Analysis of Differential Equations max. 80 char) ( ,‘>
Short Title (appears on transcripis etc.) (max. 25 char)

Course Description for Calendar:
nalysis and computation of classical problems from applied mathematics such as eigenfunction expansions, | , - -
ntegral transforms, and stability and bifurcation analyses. Methods include perturbation, boundary layer and (1)
ultiple-scale analyses, averaging and homogenization, integral asymptotics and complex variable methods
s applied to differential equations.

Available Course Component:

[¥)Lecture Oseminar OLaboratory OPracticum
Grading Basis: [Y]Graded [JSatisfactory/Unsatisfactory [JIn Progress/Complete .
Prerequisites: (if any) N/A / No /\)a\' (117 )
*Artach rationale for changes as a separate document.
Approvals —
Faculty Graduate Studies Committee ¢ \,(-2 ;—2’7 Date
Senate Graduate Studies Committee Date [ L;.\‘/ fro 21t

Upon approval of the minor course change, the Dean of Graduate Studies office will consult with the department or
school regarding other course attributes that may be required to enable the proper entry of the course change in the
student record system



B SIMON FrastR UNIVERSITY SENATE GRADUATES TUDIES COMMITTEE FORM

Phran of Grasstart Steons O/ic
GRADUATE COURSE MINOR CHANGE FORM

This form is to be used when there is a request for a minor change to an existing graduate course. The form is
completed by the department and then approved by the Faculty graduate studies committee. It should then be
Jorwarded to the Dean of Graduate Studies for approval by SGSC. SGSC will forward the approval to Senate for
information. NOTE: Please complete pertinent sections only

Please Check appropriate revision(s): °
O catalog Number [ Units & Tive [ Description  [X] Other lPrerequisite l

Department or School: Department of Mathematics

Current course

Subject: APMA (max: 4 chars) Catalog Number: 901 Units: 4

Course Title: Advanced Mathematical Methods 1l (max. 80 char)
Short Title (appears on transcripts etc.) (max. 25 char)

Course Description for Calendar:
irst order partial ditfterential equations. Characteristics. Eigenfunction expansions and integral transforms.
Discontinuities and singularities; weak solutions, Green's functions. Variational methods.

Available Course Component:

[“JLecture [(JSeminar [JLaboratory [CPracticum
Grading Basis: [V]Graded [CJSatisfactory/Unsatisfactory [JIn Progress/Complete
Prerequisites: (ifany)

MATH 314 or equivalent. Students with credit for MATH 901 may not take APMA 901 for further credit.
Recommended: MATH 418.

Modified Course

Subject: APMA (max: 4 chars) Catalog Number: 901 Units: 4

Course Title: Partial Differential Equations (max. 80char) (. / )
Short Title (appears on transcripis eic.) (max. 25 char)

Course Description for Calendar:
irst order noniinear partial differential equations (PDEs} and the method of characteristics. Hamilton-Jacobi
quation and hyperbolic conservation laws; weak solutions. Second-order linear PDEs (Laplace, heat and wavd
quations); Green's functions. Sobolev spaces. Second-order elliptic POEs; Lax-Milgram theorem.

Available Course Component:

[ILecture OSeminar CLaboratory Oprracticum
Grading Basis: [Z]Graded [satisfactory/Unsatisfactory [ JIn Progress/Complete )
Prerequisites: (if any) N/A ( wored (/ , )

. e
*Antach rationale for changes as a separatc document.

Approvals
Faculty Graduate Studies Committee \;\,ﬁ Date
Scnate Graduate Studies Committee L’O Date Miy £ 7 i

Upon approval of the minor course change, the Dean of Graduate Studies office will consult with the department or
school regarding other course attributes that may be required to enable the proper emiry of the course change in the
student record system



} SIMON FRASER UNIVERSITY SENATE GRADUATE S TUDIES COMMITTEE FORM
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GRADUATE COURSE MINOR CHANGE FORM

This form is to be used when there is a request for a minor change to an existing graduate course. The form is
completed by the department and then approved by the Faculty graduate studies committee. It should then be
Jorwarded to the Dean of Graduate Studies for approval by SGSC. SGSC will forward the approval 1o Senate for
information. NOTE: Please compleic pertinent sections only

Please Check appropriate revision(s):

Ocalog Number [ Units O rite [ Description  {X] Other [Prerequisite I
Department or School: Department of Mathematics
Current course
Subject: APMA (max: 4 chars) Catalog Number: 902 Units: 4
Course Title: Applied Complex Analysis (max. 80 char)
Short Title (appears on transcripis etc.,) (max. 25 char)

Course Description for Calendar:
eview of complex power series and contour integration. Conformal mapping, Schwartz-Christoftel
transformation. Special functions. Asymptotic expansions. Integral transform.

Available Course Component:
[Lecture [JScminar DLaboratory [CJPracticum

Grading Basis: [/]Graded [JSatisfactory/Unsatisfactory  [JIn Progress/Complete
Prerequisites: (ifany)

MATH 322 or equivalent. Students with credit for MATH 836 or 902 may not take APMA 902 for further
credit.

Modified Course

Subject: APMA (max: 4 chars) Catalog Number: 902 Units: 4

Course Title: Applied Complex Analysis (max. 80 char)
Short Title (appears on transcripts etc.) (max. 25 char)

Course Description for Calendar:
Review of complex power series and contour integration. Conformal mapping, Schwartz-Christoffel
transformation. Special functions. Asymptotic expansions. Integral transform.

Available Course Component:

(DLecture [CJSeminar OLaboratory [OpPracticum
Grading Basis: [¥]Graded [Osatisfactory/Unsatisfactory [JIn Progress/Complete
Prercquisites: (if any) N/A { t)rie ( /1 )
*Attach rationale for changes as a scparate document.
Approvals s
Faculty Graduate Studies Committee — T~ '% Date

Senate Graduate Studies Committee E E_&_ L\ Critn o Date

are.. 0 4 wasg

V-i E2 T ;' < : l R
Upon approval of the minor course change, the Dean of Graduate Studies office will consult h'»"illl the départment or
school regarding other course attribuies that may be required to enable the proper entrv of the course change in the
student record system



M SIMON FrRASER UNIVERSITY SENATE GRADUATES TUDIES COMMITTEE FORM
N Dan on Granuace Stenis Ocr

GRADUATE COURSE MINOR CHANGE FORM

This form is to be used when there is a requesi for a minor change 1o an existing graduate course. The form is
completed by the department and then approved by the Facully graduate studies commitiee. It should then be
Jorwarded 10 the Dean of Graduate Studies for approval by SGSC. SGSC will forward the approval o Senate for
information. NOTE: Please complete pertinent sections only

Please Check appropriate revision(s):

DOlcCatalog Number [ Units ~ [1Title [ Description  [X] Other |Prerequisite |
Department or School: Department of Mathematics
Current course
Subject: APMA (max: 4 chars) Catalog Number: 905 Units: 4

Course Title: Applied Functional Analysis (max. 80 char)

Short Title (appears on iranscripts etc.) (max. 25 char)
Course Description for Calendar:
nfinite dimensional vector spaces, convergence, generalized Fourier series. Operator Theory; the Fredholm
Iternative. Application to integral equations and Sturm-Liouville systems. Spectral theory.

Available Coursec Component:
[V]Lecture (JSeminar [OLaboratory OpPracticum

Grading Basis: []Graded [CJSatisfactory/Unsatisfactory [ _]in Progress/Complete
Prerequisites: (ifam)

MATH 900 or permission of the instructor. Students with credit for MATH 905 may not take APMA 905
for further credit.

Modified Course

Subject: APMA (max: 4 chars) Catalog Number: 905 Units: 4

Course Title: Applied Functional Analysis (max. 80 char)
Short Title (appears on transcripts etc.) (max. 25 char)

Course Description for Calendar:
nfinite dimensional vector spaces, convergence, generalized Fourier series. Operator Theory; the Fredholm
lternative. Application to integra! equations and Sturm-Liouville systems. Spectral theory.

Available Course Component:

[DLecture Oseminar OLaboratory OPracticum
Grading Basis: [¢]Graded [Jsatisfactory/Unsatisfactory []In Progress/Complete S,
Prerequisites: (if any) N/A ( D) (/ 1

*Attach rationale for changes as aSeéparate document.

Approvals
Faculty Graduate Studiecs Committee —’.:9\% Date

Senate Graduate Studics Committee Q K\aéﬂ e PPN Date i)

Upon approval of the minor course change. the Dean of Graduate Studies office will consult with the depariment or
school regarding other course attributes that may be required 1o enable the proper entry of the course change in the
student record system



SIMON FRrASErR UNIVERSITY SENATE GRADUATE STUDIES COMMITTEE FORM

8 AN oF Grabuan Sisisis Ot
GRADUATE COURSE MINOR CHANGE FORM

This form is to be used when there is a request for a minor change to an existing graduate course. The form is
completed by the department and then approved by the Faculty graduate studies committee. It should then be
Jorwarded to the Dean of Graduate Studies for approval by SGSC. SGSC will forward the approval o Senate for
information. NOTE: Please complete pertinent sections only

Please Check appropriate revision(s):

DcaalogNumber [ Units [ Tule  [J Description  [£] Other [Prerequisite ]
Department or School: Department of Mathematics
Current course
Subject: APMA (max: 4 chars) Catalog Number: 910 Units: 4
Course Title: Ordinary Differential Equations (max. 80 char)
Short Title (appears on transcripts etc.) (max, 25 char)

Course Description for Calendar:
e solutions and properties of ordinary differential equations and systems of ordinary ditferential equations
n the real and complex domains.

Available Course Component:
[¥)Lecture [JSeminar [CJLaboratory [OPracticum

Grading Basis: [¢]Graded [satisfactory/Unsatisfactory [ ]In Progress/Complete
Prercquisites: (ifany)

MATH 415 or equivalent. Students with credit for MATH 842 or 910 may not take APMA 910 for further
credil.

Modified Course

Subject: APMA (max: 4 chars) Catalog Number; 910 Units: 4

Course Title: Ordinary Differential Equations (max. 80 char)

Short Title (appears on transcripts etc.) (max. 25 char)

Course Description for Calendar:
The solutions and properties of ordinary differential equations and systems of ordinary differential equations
in the real and complex domains.

Available Course Component:

[“ILecture C]Seminar DLaboratory OPracticum
Grading Basis: [/1Graded Osatisfactory/Unsatisfactory [JIn Progress/Complete
Prercquisites: (if any) N/A {nowe) (1 1)
*Attach rationale for changes as a séparate document.
Approvals
Faculty Graduate Studies Committee N _ s B Date
Scnate Graduate Studies Committee pDae [if¥ U £ .

Upon approval of the minor course change, the Dean of Graduate Studics office will consult with the department or
school regarding other course attributes that may be required to enable the proper entry of the course change in the
student record system



3 SIMON FrRASER UNIVERSITY S ENATE GRADUATE STUDIES COMMITTEE FORM

. F B DN on Granvare Stoos Onies
sal .Lu GRADUATE COURSE MINOR CHANGE FORM

This form is to be used when there is a request for a minor change 1o an existing graduate course. The form is
completed by the department and then approved by the Faculty graduate studies commitiee. It should then be
Jorwarded to the Dean of Graduate Studics for approval by SGSC. SGSC will forward the approval to Senate for
information. NOTE: Please complete pertinent sections only

Please Check appropriate revision(s):

O catatog Number [ Units Xl tite  [J Description  [X] Other lPrerequisite

Department or School: Department of Mathematics

Current course

Subject: APMA (max: 4 charsy Catalog Number: 912 Units: 4

Course Title: Partial Differential Equations (max. 80 char)
Shont Title (appears on transcripts etc.) (max. 25 char)

Course Description for Calendar:

systems and hyperbolic, parabolic and elliptic second-order equations.

An advanced course on partial differential equations. Topics covered usually will include quasi-linear first orde

Available Coursec Component:
[VILecture [JSeminar OJLaboratory OJPracticum

Grading Basis: [V]Graded [CJSatisfactory/Unsatisfactory [ JIn Progress/Complete
Prerequisites: (if any)

MATH 901 or permission of the instructor. Students with credit for MATH 845 or 912 may not take APMA
912 for further credit.
Mddiﬁed Course
Subject: APMA (max: 4 chars) Catalog Number: 912 Units: 4
Course Title: Advanced Partial Differential Equations - imax s0chary (1) __
Short Title (appears on transcripis etc.) (max. 25 char)

Course Description for Calendar:

n advanced course on partial differential equations. Potential topics include linear and nonlinear elliptic
equations, second-order parabolic and hyperbolic equations, calculus of variations, semigroup theory,
Hamilton-Jacobi equations, hyperbolic conservation laws.

Available Course Component:
[FLecture Oseminar [OLaboratory (OpPracticum

Grading Basis: [V]Graded [Jsatisfactory/Unsatisfactory [JIn Progress/Complete
Prercquisites: (ifany) N/A ( Alorse )

- S———-
*Awach rationale for changes as a separate document.

Approvals
Faculty Graduate Studies Committee ?K?\?‘) Date
Scnate Graduate Studics Committee Date 420, B o

. . . ] A
Upon approval of the minor course change, the Dean of Graduate Studies office will consult with the departmén:’or
school regarding other course attributes that may be required to enable the proper entry of the course change in the
student record system

o)

-~
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GRADUATE COURSE MINOR CHANGE FORM

This form is to be used when there is a request for a minor change to an existing graduate course. The form is
completed by the department and then approved by the Faculty graduate studies committee. 1t should then be
Jorwvarded to the Dean of Graduate Studies for approval by SGSC. SGSC will forward the approval to Senate for
information. NOTE: Please complete pertinent sections only

Please Check appropriate revision(s):

[ cawlog Number [ Units CTite [ Description  [X] Other [Prerequisite _l
Department or School: Department of Mathematics
Current course
Subject: APMA (max: 4 chars) Catalog Number: 920 Units: 4

Coursc Title: Numerical Linear Algebra (max. 80 char)

Short Title (appears on transcripts etc.) (max. 25 char)
Course Description for Calendar:

squares problems, eigenvalue problems. Techniques for parallel architectures.

Direct and iterative methods for the numerical solution of Tinear systems, factorization techniques, linearTeast

Available Course Component:
[“]Lecture [CJSeminar [OJLaboratory [ClPracticum
Grading Basis: [/JGraded [CJsatisfactory/Unsatisfactory [ JIn Progress/Complete

Prerequisites: (if any)

Students with credit for MATH 850 or 920 may not take APMA 920 for further credit.

Modified Course
Subject: APMA (max: 4 chars) Catalog Number: 920 Units: 4

Course Title: Numerical Linear Algebra (max. 80 char)

Short Title (appears on transcripts etc.) fmax. 25 char)
Course Description for Calendar:

Conditioning and stability of numerical methods for the solution of linear systems, direct factorization and
iterative methods, least squares, and eigenvalue problems. Applications and mathematical software.

Available Course Component:
[FILecture (Oseminar DLaboratory OPracticum

Grading Basis: [/]Graded [Osatisfactory/Unsatisfactory [JIn Progress/Complete

(i)~

Prerequisites: (if any) N/A { AIorg ) ( Y ) -

. .
*Attach rationale for changes as a separate document.

Approvals
Faculty Graduate Studies Committece -~ 7.7 /% Date

Senate Graduate Studies Committee Q&%& Date &% [ 7

Upon approval of the minar course change, the Dean of Graduate Studies office will consult with the depariment or
school regarding other course aitributes thar may be required to enable the proper entry of the course change in the
student record system
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GRADUATE COURSE MINOR CHANGE FORM

This form is to be used when there is a request for a minor change to an existing graduate course. The form is
completed by the department and then approved by the Faculty graduate studies committee. It should then be
Jorwarded to the Dean of Graduate Studies for approval by SGSC. SGSC will forward the approval to Senate for
information. NOTE: Please complete pertinent sections only

Please Check appropriate revision(s):

DlcatalogNumber [ Units [ Titte ] Description  [X] Other [Prerequisite |
Department or School: Department of Mathematics
Gurrent course
Subject: APMA (max: 4 chars) Catalog Number; 921 Units: 4
Course Title: Numerical Solution of Ordinary Differential Equations (max. 80 char)
Short Title (appears on transcripts etc.) (max. 25 char)

Course Description for Calendar:
Rtudy of the practical numerical methods for solving initial and boundary value problems tor ordinary
differential equations.

Available Course Component:
[“ILecture CJScminar [CJLaboratory [JPracticum

Grading Basis: [/]Graded [JSatisfactory/Unsatisfactory [JIn Progress/Complete

Prerequisites: (if any)
Students with credit for MATH 851 or 921 may not take APMA 921 {or further credit.

Modified Course

Subject: APMA (max: 4 charsy Catalog Number: 921 Units: 4
Course Title: Numerical Solution ot Ordinary Differential Equations

(max. 80 charj

Short Title (appears on transcripts eic.) (mazx. 25 char)

Course Description for Calendar:
tudy of the practical numerical methods for solving initial and boundary value problems for ordinary
Kifferential equations.

Available Course Component:

Lccture DScminar DLaboralory DPracticum
Grading Basis: [/]Graded [Osatisfactory/Unsatisfactory  [[JIn Progress/Complete ( N

.. . /it
Prerequisites: (if any) N/A / rIori ) / /) -

. ——
*4ttach rationale for changes as a scparate document,

Approvals
Faculty Graduate Studies Committee - AS) Date

Scnate Graduate Studies Committee Date .

P

. . & Qg
Upon approval of the minor course change, the Dean of Graduate Studies office will consult with the dep?z}m&nl or
school regarding other course atiributes that may be required to enable the proper entry of the course change in the
student record svstem
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GRADUATE COURSE MINOR CHANGE FORM

This form is to be used when there is a request for a minor change to an existing graduate course. The form is
completed by the department and then approved by the Faculty graduate studies committee. It should then be
Jorwarded to the Dean of Graduate Studies for approval by SGSC. SGSC will forward the approval to Senate for
information. NOTE: Please complete pertinent sections only

Please Check appropriate revision(s):

D catalog Number [ Units [ tite  [X] Description  [X] Other 'ﬁerequisite J
Department or School: Department of Mathematics
Current course
Subject: APMA (max: 4 chars) Catalog Number: 922 Units: 4
Course Title: Numerical Solution of Partial Ditferential Equations (max. 80 char)
Short Title (appears on transcripts etc.) (max. 25 char)

Course Description for Calendar:
[Analysis and application of numerical methods for solving partial differential equations. Finite difference
methods, spectral methods, multigrid methods.

Available Course Component:
[¥]Lecture [)Seminar [CLaboratory [Practicum

Grading Basis: [/]Graded [Jsatisfactory/Unsatisfactory [ ]In Progress/Complete
Prerequisites: (ifany)
Students with credit for MATH 852 or 922 may not take APMA 922 for further credit.

Modified Course

Subject: APMA (max: 4 chars) Catalog Number: 922 Units: 4

Course Title: Numerical Solution of Partial Differential Equations ‘ (max. 80 char)
Short Title (appears on transcripts etc.) (max. 25 char)

Course Description for Calendar:

Analysis and application of numerical methods for solving partial differential equations. Potential topics .
include finite difference methods, spectral methods, finite element methods, and multilevel/multigrid (/ / ) -
methods.

Available Coursc Component:

[FILecture (Jseminar [Jraboratory [CPracticum
Grading Basis: [/]Graded Osatisfactory/Unsatisfactory [JIn Progress/Complete
Prerequisites: (if any) N/A ( NOwie (A/ H ) -
*4pach rationale for changes as a sepiraic document.
Approvals
Faculty Graduate Studies Committec -—(—'ngm’% . Date

7

Senate Graduate Studies Committee Date Woav & 7 4%

Upon approval of the minor course change, the Dean of Graduate Studies office will consult with the department or
school regarding other course auributes that may be required 10 enable the proper eniry of the course change in the
student record system



SIMON FRAS":R UN!VERSITY SENATE GRADUATESTUDIES COMMITTEE FORM

AN o Grantan: S1cnns (O
GRADUATE COURSE MINOR CHANGE FORM

This form is to be used when there is a request for a minor change 1o an existing graduate course. The form is
completed by the department and then approved by the Faculty graduate studies committee. It should then be
Jorwarded to the Dean of Graduate Studies for approval by SGSC. SGSC will forward the approval to Senate for
information. NOTE: Please complete pertinent sections only

Please Check appropriate revision(s):

DCalalog Number [] Units Ctive X Description  {X] Other [Pvrerequisite

Department or School: Department of Mathematics

Current course

Subject: APMA (max: 4 charsy Catalog Number: 923 Units: 4

Course Title: Numerical Methods in Continuous Optimization (max. 80 char)
Short Title (appears on transcripis etc.) (max. 25 char)

Course Description for Calendar:

Numerical solution of systems of nonlinear equations, and unconstrained optimization problems. Newton's
method, Quasi-Newton methods, secant methods, and conjugate gradient algorithms.

Available Course Component:
[“Lecture [C]Seminar [JLaboratory CPracticum

Grading Basis: [/]Graded [JSatisfactory/Unsatisfactory [ ]In Progress/Complete
Prerequisites: (ifam)

Students with credit for MATH 853 or 923 may not take APMA 923 for {urther credit.

Modified Course
Subject: APMA (max: 4 chars) Catalog Number: 923 Units: 4

Course Title: Numerical Methods in Continuous Optimization (max. 80 char)

Short Title (appears on transcripts eic.) fmax. 25 char)
Course Description for Calendar:

heory and algorithms of nonlinear programming with an emphasis on modern computational
considerations. Topics may include: optimality conditions for unconstrained and constrained optirization,

methods, augmented Lagrangian methods and interior point methods.

gradient methods, conjugate direction methods, Newton method, quasi-Newton methods, penalty and barrier,

Available Course Component:
[ALecture (Oseminar [CJLaboratory OPracticum

Grading Basis: []Graded Satisfactory/Unsatisfactory [JIn Progress/Complete
Prerequisites: (if any) N/A 2oL )

, —
*Attach rationale for changes as a separate document.

Approvals
Faculty Graduate Studies Committec "’TN /2 Date

N U
Senate Graduate Studies Committec Date MAY UZ i

Upon approval of the minor course change, the Dean of Graduate Studies office will consult with the depariment or
school regarding other course attributes that may be required to enable the proper entry of the course change in the
student record system

(ir)~
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B S1IMON FrASER UNIVERSITY S ENATE GRADUATE STUDIES COMAITTEE FORM

AN of GRABUAIE Stepis ey
GRADUATE COURSE MINOR CHANGE FORM

This form is to be used when there is a request for a minor change to an existing graduate course. The form is
completed by the department and then approved by the Faculty graduate studies committee. It should then be
Jorwarded to the Dean of Graduate Studies for approval by SGSC. SGSC will forward the approval to Senate for
information. NOTE: Please complete pertinent sections only

Please Check appropriate revision(s):

DCatalog Number D Units EHTite & Description [X] Other IPrerequisite |
Department or School: Department of Mathematics
Current course
Subject: APMA (max: 4 chars) Catalog Number: 930 Units: 4
Course Title; Fluid Dynamics (max. 80 char)
Short Title (appears on transcripts etc.) (max. 25 charj

Course Description for Calendar:
Basic equations and theorems of fluid mechanics. Incompressible flow, Compressible flow. Effects of viscosity.

Available Course Component:

[V]Lecture (CJSeminar [CJLaboratory [OPracticum
Grading Basis: [/]Graded [JSatisfactory/Unsatisfactory [ JIn Progress/Complete
Prerequisites: (if any)

Prerequisite: MATH 361 or equivalent. Students with credit for MATH 930 may not take APMA 930 for
further credit. Recommended: MATH 462.

Modified Course

Subject: APMA (max: 4 chars) Catalog Number: 930 Units: 4 , 7
Course Title: Computational Fluid Dynamics (max. 80 char) ( / ) v
Short Title (appears on transcripis eic.) (max. 25 char)

Course Description for Calendar:

Basic equations governing compressible and incompressible fluid mechanics. Finite difference and finite
volume schemes for hyperbolic, elliptic, and parabolic partial differential equations. Practical applications in (, / ) P
ow Reynolds number flow, high-speed gas dynamics, and porous media flow. Software design and use of

public-domain codes.

Available Course Component:

Lecture CJseminar DLaboralory OPracticum
Grading Basis: [/]Graded FSatisfactory/Unsatisfactory Oin Progress/Complete
Prerequisites: (if any) N/A [ Arcese ( /77 ) -~
*4ntach rationale for changes as a separate docunent.
Approvals
Faculty Graduate Studies Committee T~ 7 Date
Senate Graduate Studies Committee Date  Mav 17 M1g

Upon approval of the minor course change, the Dean of Graduate Studics office will consult with the department or
school regarding other course attributes that may be required 10 enable the proper entry of the course change in the
student record system



SIMON FrasSER UNIVERSITY SENATE GRADUATES TUDIES COMMITTEE FORM

Dras o CGrapuasy Stunps O
GRADUATE COURSE MINOR CHANGE FORM

This form is to be used when there is a request for a minor change to an existing graduate course. The form is
completed by the department and then approved by the Faculty graduate studies committee. It should then be
Jorwarded to the Dean of Graduate Studies for approval by SGSC. SGSC will forward the approval to Senate for
information. NOTE: Please complete pertinent sections only

Please Check appropriate revision(s):

O catalog Number [ Units O tive [ Descripion X Other [Prerequisite _I
Department or School: Department of Mathematics
Current course
Subject: APMA (max: 4 chars) Catalog Number; 934 Units: 4

Course Title: Selected Topics in Fluid Dynamics (max. 80 char)

Short Title (appears on transcripts etc.) (max. 25 char)
Course Description for Calendar:

Study of a specialized area of Hluid 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.

Available Course Component:
[¥ILecture [JSeminar [CJLaboratory [(Practicum

Grading Basis: [/]Graded [Satisfactory/Unsatisfactory [ JIn Progress/Complete
Prerequisites: (if any)
APMA 930 or permission of the instructor.

Modified Course

Subject: APMA (max: 4 chars) Catalog Number: 934 Units: 4
Course Title: Selected Topics in Fluid Dynamics

(max. 80 char)
Short Title (appears on transcripts eic.) (max. 25 char)
Course Description for Calendar:

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.

Available Course Component:

[ILecture Oseminar CJLaboratory OPracticum
Grading Basis: [Y]Graded [OJsatisfactory/Unsatisfactory [JIn Progress/Complete
Prercquisites: (if any) N/A ( 1/00/¢ ) ( 11 1)
*Attach rationale for changes as a separate document,
Approvals
Faculty Graduate Studies Committee ;::7“ “~ Date
Senate Graduate Studies Committee Date L5, N

Upon approval of the minor course change. the Dean of Graduate Studies office will consuit with the department or
school regarding other course attributes that may be required 1o enable the proper entry of the course change in the
student record system



SIMON Fraser UNIVERSITY SENATE GRADUATE STUDIES COMMITTEE FORM
AN oF Grabuare Stumies Ot

GRADUATE COURSE MINOR CHANGE FORM

This form is to be used when there is a request for a minor change 1o an existing graduate course. The form is
completed by the department and then approved by the Faculty graduate studies commitiee. It should then be
Jorwarded to the Dean of Graduate Studies for approval by SGSC. SGSC will forward the approval to Senate for
information. NOTE: Please complete pertinent sections only

Please Check appropriate revision(s):
DCatalog Number [ Units O tive [ Descripion  [X] Other IPrerequisite I

Department or School: Department of Mathematics

Current course

Subject: APMA (max: 4 chars) Catalog Number: 935 Units: 4

Course Title: Analysis and Computation of Models (max. 80 char)
Short Title (appears on transcripts etc.) (max. 25 char)

Course Description for Calendar:
Analysis of models from the natural and applied sciences via analytical, asymptotic and numerical studies of
prdinary and partial differential equations.

Available Course Component:
[#]Lecture CJSeminar [CJLaboratory [OPracticum

Grading Basis: [Y]Graded [Osatisfactory/Unsatisfactory [JIn Progress/Complete
Prerequisites: (if any)

MATH 418 and MACM 316 or equivalent. Students with credit for MATH 883 or 935 may not take APMA
935 for further credit.

Modified Course

Subject: APMA (max: 4 chars) Catalog Number: 935 Units: 4

Course Title: Analysis and Computation of Models (max. SO char)
Short Title (appears on transcripts etc.) (max. 25 char)

Course Description for Calendar:
Analysis of models from the natural and applied sciences via analytical, asymptotic and numerical studies of
ordinary and partial differential equations.

Available Course Component:

[V]Lecture Oseminar OLaboratory OPracticum
Grading Basis: [V]Graded Osatisfactory/Unsatisfactory [_]In Progress/Complete
Prerequisites: (if any) N/A ( 2Jorve ) (’/ / / '
*Attach rationale for changes as a seParate document.
Approvals
Faculty Graduate Studies Committec = ﬂ\??— Date
Senate Graduate Studies Committee ‘ X Date  14.Y 0 ;0 Hi

Upon approval of the minor course change, the Dean of Graduate Studies office will consult with the depariment or
school regarding other course attributes that may be required to enable the proper entry of the course change in the
student record sysiem
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AN oF Granuare Stepn s Opice;
GRADUATE COURSE MINOR CHANGE FORM

This form is to be used when there is a request for a minor change to an existing graduate course. The form is
completed by the department and then approved by the Faculty graduate studies committee. It should then be
Jorwarded 1o the Dean of Graduate Studies for approval by SGSC. SGSC will forward the approval to Senate for
information. NOTE: Please complete pertinent sections only

Please Check appropriate revision(s):
DCalalog Number [ Units B Tine [ Description [ Other [Prerequisite l

Department or School: Department ot Mathematics
Current course

Subject: APMA (max: 4 chars) Catalog Number: 939 Units: 4
Course Title: Selected Topics in Mechanics of Solids (max. 80 char)

Short Title (appears on transcripts etc.) (max. 25 char)
Course Description for Calendar:

btudy of a specialized area of the mechanics of solids such as composite materials, micromechanics, fracture,
blate and shell theory, creep, computational solid mechanics, wave propagation, contact mechanics.

Available Course Component:
[“]Lecture [CJSeminar [CLaboratory [Opracticum

Grading Basis: [V]Graded [CJsatisfactory/Unsatisfactory [ JIn Progress/Complete

Prerequisites: (ifany)
APMA 935 or permission of the instructor.

Modified Course

Subject: APMA (max: 4 chars) Catalog Number: 939 Units: 4

Course Title: Selected Topics in Mathematical Image Processing (max. 80 char) ( /) -
Short Title (appears on transcripts cic.) (max. 25 char)

Course Description for Calendar:
tudy of mathematical and computational aspects of image science. Some of the main mathematical tools are]
artial differential equations, iterative solutions to systems of equations, filters and wavelets. Applications [/ 7 } P

nclude deblurring, denoising, inpainting, reconstruction, registration, and segmentation, Previous course
fferings focused on computational methods in medical imaging, introduction to wavelets, and mathematical
mage processing and analysis.

Available Course Component:

Lecture [JSeminar E]Laboralory OPracticum
Grading Basis: [Z]Graded DSatisfactory/Unsatisfactory O Progress/Complete .
Prerequisites: (if any) N/A [ wEre) (/ /7 ) v
*Attach rationale for changes as a separate document.
Approvals
Faculty Graduate Studies Committee . 8 - Date

Senate Graduate Studies Committee g gxm’!& Date P&y @ 2 W11

Upon approval of the minor course change, the Dean of Graduate Studies office will consult with the department or
school regarding other course atributes that may be required to cnable the proper entrv of the course change in the
student record system




SIMON FRASER UNIVERSITY SENATE GRADUATESTUDIES COMMITTEE FORM

DIAN on Grapuan Stonies (e,
GRADUATE COURSE MINOR CHANGE FORM

This form is to be used when there is a request for a minor change to an existing graduate course. The form is
completed by the department and then approved by the Faculry graduate studies committee. It shouid then be
Jorwarded 1o the Dean of Graduate Studies for approval by SGSC. SGSC will forward the approval to Senate for
information, NOTE: Please complete pertinent sections only

Please Check appropriate revision(s):

DCatalog Number [] Units OTive X Description O Othcrl

Department or School: Department of Mathematics

Current course

Subject: APMA (max: 4 chars) Catalog Number: 990 Units: 4

Course Title: Selected Topics in Applied Mathematics (max. 80 char)
Short Title (appears on transcrips etc.) (max. 25 char)

Course Description for Calendar:

Available Course Component:
[Z]Lecture [CISeminar [JLaboratory [JPracticum

Grading Basis: [/]Graded [Jsatisfactory/Unsatisfactory [JIn Progress/Complete
Prerequisites: ifany)

Modified Course
Subject: APMA (max: 4 chars) Catalog Number: 990 Units: 4

“Course Title: Selected Topics in Applied Mathematics (max. 80 char)

Short Title (appears on transcripts eic.) (max. 25 char)

Course Description for Calendar:

opics vary depending on faculty availability and student interests. Recent offerings include: geophysical fluid
dynamics, adaptive numerical methods for differential equations, fearning theory, and stability, pattern
formation and chaos.

Available Course Component:
[ILecture Oseminar CLaboratory [OPracticum

Grading Basis: [Z]Graded [Osatisfactory/Unsatisfactory  [Jin Progress/Complete

Prerequisites: (if any)

*Attach rationale for changes as a separate document.

Approvals

. . ’ '.> P
Faculty Graduate Studies Committce N . Date

. . < - . u ¢ 4u
Senate Graduate Studies Committce Date it ¥ & iy

Upor: approval of the minor course change, the Dean of Graduaic Studies office will consul: with the depariment or
school regarding other course attributes that may be required 10 enable the proper entry of the course change in the
student record system

(7).
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Applied Mathematics APMA Courses

Department of Mathematics | Faculty of Science
Simon Fraser University Calendar 2011 Summer

APMA 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 or equivalent. Students with credit for MATH 900 may not take
APMA 900 for further credit. Recommended: MATH 419.

APMA 901-4 Advanced Mathematical Methods I1

First order partial differential equations. Characteristics. Eigenfunction expansions
and integral transforms. Discontinuities and singularities; weak solutions. Green's
functions. Variational methods. Prerequisite: MATH 314 or equivalent. Students
with credit for MATH 901 may not take APMA 901 for further credit.
Recommended: MATH 418.

APMA 902-4 Applied Complex Analysis

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

APMA 905-4 Applied Functional Analysis

http://students.sfu.ca/calendar/mathematics/APMA courses.html  3/31/2011
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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 or permission
of the instructor. Students with credit for MATH 905 may not take APMA 905 for
further credit.

APMA 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 or equivalent. Students with credit for MATH 842 or 910 may not take
APMA 910 for further credit.

APMA 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 or permission of the instructor.
Students with credit for MATH 845 or 912 may not take APMA 912 for further
credit.

APMA 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. Students with credit for MATH 850 or 920
may not take APMA 920 for further credit.

APMA 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. Students with credit for MATH 851
or 921 may not take APMA 921 for further credit.

APMA 922-4 Numerical Solution of Partial Differential Equations
Analysis and application of numerical methods for solving partial differential
equations. Finite difference methods, spectral methods, multigrid methods.
Students with credit for MATH 852 or 922 may not take APMA 922 for further
credit.

APMA 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

http://students.sfu.ca/calendar/mathematics’/APMA _courses.html  3/31/2011
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methods, and conjugate gradient algorithms. Students with credit for MATH 853
or 923 may not take APMA 923 for further credit.

APMA 929-4 Selected 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 elements methods, sparse matrix
techniques, or parallel algorithms in scientific computing.

APMA 930-4 Fluid Dynamics

Basic equations and theorems of fluid mechanics. Incompressible flow.
Compressible flow. Effects of viscosity. Prerequisite: MATH 361 or equivalent.
Students with credit for MATH 930 may not take APMA 930 for further credit.
Recommended: MATH 462.

APMA 934-4 Selected 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: APMA 930 or permission of the instructor.

APMA 935-4 Analysis and Computation of Models
Analysis of models from the natural and applied sciences via analytical,
asymptotic and numerical studies of ordinary and partial differential equations.

Prerequisite: MATH 418 and MACM 316 or equivalent. Students with credit for
MATH 883 or 935 may not take APMA 935 for further credit.

APMA 939-4 Selected Topics in Mechanics of Solids
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: APMA 935 or
permission of the instructor.

APMA 981-4 Selected Topics in Continuum Mechanics
APMA 982-4 Selected Topics in Mathematical Physics

APMA 990-4 Selected Topics in Applied Mathematics

http://students.sfu.ca/calendar/mathematics/APMA _courses.html  3/31/2011
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Return to mathematics index page.

For calendar inquiries and technical problems, contact calendar-sfu@sfu.ca |
Calendar changes and corrections
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