MTH 3216:   Biomathematics, 3CU
Pre-requisites: MTH1102, MTH2103

Course Description

This course is concerned with formulation, analysis and interpretation of mathematical models in biology, ecology, environment, epidemics and Bio economics. In ecology and environment, problems concerning distribution and abundance of populations and community dynamics are dealt with. It has an introduction to mathematical epidemiology focusing on prevention, control and eradication strategies to achieve possible steady states. Examples of common diseases are highlighted.  Bio economics deals with exploitation of resources, harvesting in fisheries and forests. The models aim at maximizing profits and reducing losses.

Course Objectives

This course is intended 

· To equip students with skills and techniques of model formulating, analysing and interpreting mathematical models in Biology, Ecology, Epidemics, etcetera.  

Detailed Course Outline 
Why Model? Model building, methods of analysis

Give various examples of a good model, stages of model building, expected methods for analyzing the models. (5hrs) 

Discrete Population Models

Introduction to difference equations. Examples of discrete  models and their analysis. (10hrs)
Continuous Population Models

Single species and multi-species models and their analysis. (10hrs) 
Bioeconomics
Examples of forest and fisheries exploitation models (10hrs)
Introduction to Mathematical Epidemiology 

Notation, model building, interpretation, terminology, examples of common diseases, drug administration models. (10hrs)

Reading List

The reading list will include but not limited to the following texts.

· Text recommended by the course lecturer

· Notes prepared by the lecturer

· Ecology: Experimental Analysis of Distribution and Abundance by Krebs, J Charles ISBN: 0321068793

· Infectious Diseases of Humans by ROY M. Anderson and Robert M. MAY, Oxford Press, ISBN: 019854599-1

· Mathematical Biology by J.D. Murray, Spring-Verlag, Berlin ISBN:354057204

· Mathematical Models in Population Biology and Epidemiology by Fred Brauer & Carlos Castillo-Chavez, ISBN: 0-387-98902-1, Springer Verlag, NewYork.

· Diffusion and Ecological Problems, Modern perspectives by Akira Okubo & Simon Levin, ISBN: 038798676-6, Springer Verlag NewYork

· Understanding Non-linear Dynamics by Daniel Kaplan and Leon Glass ISBN: 0-387-94423-0, Springer Verlag NewYork

· Mathematical Models in Biology by Elizabeth S. Allman & John A. Rhodes, ISBN:0-521819806, Cambridge University Press.

· Modelling and Simulation in Medicine and the Life Sciences (2nd Ed), Theoretical Introduction, by Warren J. Ewens, ISBN: 0-387-20191-2, Springer Verlag, NewYork.
· Lecture Notes in Biomathematics, L. S. Luboobi, Department of Mathematics, Makerere University
Learning Outcome
skills and techniques of model formulating, analysing and interpreting mathematical models in Biology, Ecology, Epidemics, etcetera.
