Preface

This text sprung from a course we have taught jointly over
the last 8 years at Rice University to students from Rice
and Baylor College of Medicine. The goal of our course,
and this text, is to develop mathematical methods that are
most relevant to neuroscience, in a fashion that deepens
the student’s knowledge of each.

Regarding the mathematics, this means working in
concrete incremental steps that enable the student to
parse and extend the MATLAB code provided for each of
the 232 computational examples and exercises. Regard-
ing the neuroscience, this means establishing basic mod-
els of stimuli and molecular, cellular, and circuit level
phenomena prior to their systematic elaboration and inte-
gration. The degree to which we have succeeded in this
goal is, in large measure, due to the perspicacity of our
many devoted students.

We have also benefited from Houston’s rich neuro-
science climate and happily acknowledge the leader-
ship of Jack Byrne, Mike Friedlander, Marty Golubitsky,

and Kathy Matthews in promoting dialog between
mathematics and neuroscience. This dialog has been sus-
tained by our close collaboration with fellow members
of the Gulf Coast Consortium for Theoretical and Com-
putational Neuroscience. In particular, we thank Mark
Embree, Kreso Josic, Weiji Ma, Peter Saggau, and Harel
Shouval for detailed feedback on a number of our chap-
ters. It is also a pleasure to acknowledge comments
received from Maurice Chacron, Stephen Coombes, Greg
DeAngelis, Brent Doiron, Hans van Hateren, Leonard
Maler, Victor Matveev, and Ralf Wessel and his group.

Our deepest thanks go to our wives, Sibylle and Laura,
for nurturing the early stages of our work and for accept-
ing our near single mindedness during our final year of
writing.

We also thank Colin Cox for an early animation that
catalyzed a good fraction of our course and Simon Cox
for coordinating our code and figures at a time when they
appeared to be taking on a life of their own.




