
Preface

In recent years, systems biology has emerged as an interdisciplinary research
field combining biology with computer science and mathematics. Computational
models for complex biological processes are the general paradigm, predominantly
in terms of ordinary differential equations (ODEs). The main scientific tasks are
mathematical modelling of biochemical and physiological processes, numerical
simulation of the dynamics of biological networks, and identification of model
parameters via a comparison with measurement data.

Typical books on systems biology do not go into the necessary detail as far as
these topics are concerned. At best, they merely mention algorithmic approaches,
but without offering a deeper understanding. On the other hand, books on ODEs or
parameter identification are typically written for a mathematical community, nearly
unreadable for systems biologists or, more generally, for computational biologists.
As authors of the present book, we have worked hard to fill this gap: Our aim
has been to make the important mathematical issues readable and to focus on
systems biological needs. What came out is not a book on systems biology, but on
computational methods in systems biology.

Our book is based on university courses repeatedly given to students of bioin-
formatics who only had moderate knowledge of mathematics. The idea of the
courses had been to convey mathematical insight as far as it is indispensable
for systems biological modelling. Consequently, the book aims at teaching the
necessary mathematical prerequisites by means of many examples rather than by
theorems. This does not and cannot mean to avoid mathematical formulas as a
whole.

Throughout the text, numerical software is discussed in terms of its strengths and
weaknesses with respect to various systems biological issues. Web addresses are
included where the mentioned software can be downloaded.
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