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New Data

Program Affected? Y

Program Change Form 
Submitted?

N (Simple Change) - MATH 437 (Mathematical Models in 
Biology) should be removed from the "list of courses for 
which no honours equivalent exists" in the following B.Sc. 
Honours Programs: Honours in Mathematics, and 
Honours in Applied Mathematics.

Subject/Course/Term MATH 537 

 one term  

Credit Weight or CEU's 4 credits

Course Activities

Total Hours per Week : 3  
Total Number of Weeks : 13  

Schedule Type Hours per week

A - Lecture 3

Course Title Official Course 
Title : 

Honours Math Models in 
Biology

Course Title in 
Calendar : 

Honours Mathematical Models 
in Biology

Rationale We wish to offer an honours version of MATH 437 
Mathematical Models in Biology

Responsible Instructor

Course Description The formulation and treatment of realistic mathematical 
models describing biological phenomena through such 
qualitative and quantitative mathematical techniques as 
local and global stability theory, bifurcation analysis, 
phase plane analysis, and numerical simulation. Concrete 
and detailed examples will be drawn from molecular, 
cellular and population biology and mammalian 
physiology.

Teaching Dept. 0290 : Mathematics and Statistics

Administering 
Faculty/Unit

SC : Faculty of Science

Prerequisites MATH 325 Hnours ODE's, MATH 356 Honours 
Probability, MATH 376 Honours Nonlinear Dynamics, a 
CEGEP or higher level computer programming course.  
Web Registration Blocked? : N 

Corequisites
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Approvals Summary 

Show all comments 

Restrictions Not open to students who have taken MATH 437. 

Supplementary 
Calendar Info

Additional Course 
Charges

Campus Downtown 

Projected Enrollment 20

Requires Resources 
Not Currently Available

N

Explanation for 
Required Resources

Required 
Text/Resources Sent 
To Library?

Library Consulted 
About Availability of 
Resources?

Consultation Reports 
Attached?

Effective Term of 
Implementation

201209

File Attachments  437-537 proposal.pdf   View

To be completed by 
the Faculty

For Continuing Studies 
Use

Version 
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Departmental 
Curriculum 
Committee

Departmental 
Meeting

Departmental 
Chair

Other 
Faculty

Curric/Academic 
Committee

Faculty SCTP Version Status

3 Approved by 
Department 
Meeting  
Edited by: Josie 
D'Amico  
on: May 1 2012 

2 Approved  
Axel W 
Hundemer  
Meeting Date: 
Apr 30 2012  
Approval Date: 
Apr 30 2012  
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View Comments 
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Departmental 
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approval  
Created on: Apr 27 
2012 

Page 3 of 3

5/4/2012https://banweb.mcgill.ca/pban1/bzskcpwf.p_display_form?form_mode=View_Printable&pr...



MATH 437–MATHEMATICAL MODELS IN BIOLOGY (3 credits)

MATH 537–HONOURS MATHEMATICAL MODELS IN BIOLOGY (4

credits)

Prof. Mackey

April 16, 2012

• Calendar description: The formulation and treatment of realistic mathematical models describing
biological phenomena through such qualitative and quantitative mathematical techniques as local
and global stability theory, bifurcation analysis, phase plane analysis, and numerical simulation.
Concrete and detailed examples will be drawn from molecular, cellular and population biology and
mammalian physiology.

• Philosophy: This course is designed to introduce you to elements of the behaviour of nonlinear
dynamical systems as exemplified by mathematical models in biology and medicine. In the course
of the term you will come to understand how these models of biological systems are formulated, and
the ways in which the behaviour of these (generally nonlinear) models can be uncovered through
a combination of analysis and numerical simulation. Understanding the behaviour of these models
leads, in turn, to a deeper understanding of the biological systems they are meant to mimic.

During the 13 weeks of the course you will see the development of mathematical models specifically
designed to capture the essential biological features of a variety of systems, and used to understand
their experimentally observed dynamical behaviours. These models will variously be formulated as
ordinary differential equations, as differential delay equations, as partial differential equations, or as
stochastic differential equations. The choice of the model formulation, however, is always dictated by
the experimental observations and the underlying biology. Some of the mathematics you will have
seen, some not.

• Prerequisites for Math 437: Differential equations (MATH 315 or 325), Probability (MATH 323
or 356), a CEGEP or higher level computer programming course and Nonlinear Dynamics and Chaos
(Math 326 or 376) as a pre- or co-requisite. Prerequisites for Math 537: As for Math 437 except
that Nonlinear Dynamics and Chaos (Math 326 or 376) is a prerequisite.

• Instructor: Prof. Michael C. Mackey: michael.mackey@mcgill.ca.

• Office hours: Tuesday & Thursday 13.30 to 14.30, Room 1124, McIntyre Building.

• Class Time: Tuesday & Thursday, 14.30–16.00

• Class Location: Room 1101, McIntyre Medical Sciences Building, 3655 Drummond

• Textbook: There is no textbook. Notes will be made available as well as assigned readings in reserve
materials.

• Grade Calculation: The final mark will be determined from the following components:
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– 30%–Homework assignments: Four homework assignments will be assigned.

Students registered for Math 537 will have additional problems given in each of the four home-
work assignments that require significantly more background and work than expected for stu-
dents enrolled in Math 437.

Homework is due by the end of the class on the day designated. Late homework is discounted
at 10 % per day late.

– 30%–Mid-term examination

– 20%–Term paper due the last day of class. This term paper (as well as the oral presentation–see
below) will be based on the analysis of a published paper in biomathematics. It is expected that
students will analyze the paper in terms of assumptions in model development, verify analytic
conclusions, and reproduce the numerical results if any.

For students registered in Math-537, a significantly more complete and extensive analysis is
expected, which should include consideration of some variation or extension of the published
model.

– 10%–Oral presentation of term paper results

– 10%–Class participation and discussion. This includes attending the CAMBAM seminars when
held and the Cutting Edge Lectures. See below.

A resolution of the McGill University Senate reads:

In accord with McGill University’s Charter of Students Rights, students in this
course have the right to submit in English or in French any written work that is to
be graded.

• Computer labs: The homework assignments will often require numerical computations. These can
be done in a variety of ways.

One possibility is to write your own code if you are comfortable with numerical computations and
know what you are doing. Another is to use existing commercial software such at MatLab (available on
site licence from McGill) with the addition of the freeware ddebiftool, see http://twr.cs.kuleuven.be/research/software/delay/ddebiftool.shtml,
or freeware like xpp-auto, written by Prof. Bard Ermentrout of the University of Pittsburgh. If you
have a personal computer running either Linux or Windows you may obtain xpp free of charge by
visiting

http://www.pitt.edu/~bard/xpp/xpp.html

and downloading the relevant version. A brief introduction to the use of xpp is available at the course
home page.

• Web page: For information related to the course you should make a habit of visiting the web page
for relevant material.

http://www.medicine.mcgill.ca/physio/mackeylab/courses mackey/mathematics 189 437A.html

• Seminars: The CAMBAM (Centre for Applied Mathematics in Bioscience and Medicine) hosts an
irregular seminar series. We make every effort to ensure that speakers give talks that are broadly
understandable, and urge any students who are interested to attend. The full schedule can be found
at the CAMBAM web page under Seminars and Workshops.

http://www.mcgill.ca/cambam/cambam events/seminar series/
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• Plagiarism: A resolution of the McGill University Senate reads:

McGILL UNIVERSITY VALUES ACADEMIC INTEGRITY. THEREFORE ALL
STUDENTS MUST UNDERSTAND THE MEANING AND CONSEQUENCES
OF CHEATING, PLAGIARISM AND OTHER ACADEMIC OFFENCES UNDER
THE CODE OF STUDENT CONDUCT AND DISCIPLINARY PROCEDURES (see
www.mcgill.ca/integrity for more information).

This speaks for itself.
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