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Preface

This book aims to cover the topics normally included in a first course on Math-
ematical Biology for mathematics or joint honours undergraduates in the UK,
the USA and other countries. Such a course may be given in the second year
of an undergraduate degree programme, but more often appears in the third
year.

Mathematical Biology is not as hierarchical as many areas of Mathematics,
and therefore there is some flexibility over what is included. As a result the
book contains more than enough for two one-semester courses, e.g. one based
on Chapters 1 to 4, mainly using difference equations and ordinary differential
equations, and one based on Chapters 5 to 8, mainly using partial differential
equations. However there are some classic areas that are covered in almost every
course, the most obvious being population biology, often including epidemiol-
ogy, and mathematical ecology of one or two species. Population genetics is also
a classic area of application, although it does not appear in every first course. In
spatially non-uniform systems there is even more choice, but reaction-diffusion
equations are almost always included, with applications at the molecular and
population level. Some large areas have been excluded through lack of space,
such as bio-fluid dynamics and most of mathematical physiology, each of which
could fill an undergraduate textbook on its own.

To cover the whole book the student will need a background in linear alge-
bra, vector calculus, difference equations, and ordinary and partial differential
equations, although a one-semester course without vector calculus and partial
differential equations could easily be constructed. Methods only are required,
and the necessary results are collected together in appendices. Some additional
material appears on an associated website, at

http://wuw.springeronline.com/1-85233-536-X
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This site includes more exercises, more detailed answers to the exercises in the
book, and links to other useful sites. Some parts of it require more mathematical
background than the book itself, including stochastic processes and continuum
mechanics.

I would like to thank Jim Murray for his support and advice since my
undergraduate days. I am grateful to all the (academic and non-academic)
staff of the Department of Mathematical Sciences at the University of Bath for
making this a genial place to work, the past and present members of the Centre
for Mathematical Biology at the University of Bath for stimulating discussions,
my students for their feedback on the lecture notes from which this book was
developed, and Springer Verlag. Finally I would like to thank Suzy and Rachel
for their love and support.
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