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Shock Waves and Reaction-Diffusion Equations is a rigorous,
self-contained introduction to the modern theory of partial
differential equations. It is the first book to make easily
available important parts of theory, including topological
methods and the Conley index. While the first part of the
book can be used as a text in partial differential equations,
later parts lead the reader to the forefront of current
research. Emphasis is not on the theory only, but also on
many of the specific examples from a wide range of applica-
tions involving nonlinear wave motion processes and the
equations of biomathematics and chemical reactions.

Contents: List of Frequency Used Symbols. - Introduction.
- Basic Linear Theory: lll-Posed Problems. Characteristics
and Initial-Value Problems. The One-Dimensional Wave
Equation. Uniqueness and Energy Integrals. Holmgren’s
Uniqueness Theorem. An Initial-Value Problem for a
Hyperbolic Equation. Distribution Theory and Fundamen-
tal Solutions. Second-Order Linear Elliptic Equations.
Second-Order Linear Parabolic Equations. - Reaction Diffu-
sion Equations: Comparison Theorems and Monotonicity
Methods. Linearization. Topological Methods. Bifurcation
Theory. Systems of Reaction-Diffusion Equations. - The
Theory of Shock Waves: Discontinuous Solutions of Con-
servation Laws. The Single Conservation Law. The Rie-
mann Problem for Systems of Conservation Laws. Applica-
tions to Gas Dynamics. The Glimm Difference Scheme.
Riemann Invariants, Entropy and Uniqueness. Quasi-Linear
Parabolic Systems. - The Conley Index: The Conley Index.
Index Pairs and the Continuation Theorem. Travelling
Waves. - Bibliography. - Index.
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This book was written in connection with a graduate-level
course in theoretical physics.

Main emphasis is placed on an introduction to inverse scat-
tering theory as applied to one-dimensional systems exhibit-
ing solitons, as as well to the new mathematical concepts
ad methods developed for understanding them. Since the
treatment is directed primarily at physicists, the mathemati-
cal background required is the same as that for courses in
theoretical physics, namely an elementary knowledge of
function theory, differential equations and operators in Hil-
bert space.

This book offers readers interested in the application of soli-
ton systems with a self-contained introduction to the sub-
ject, sparing them the necessity of tedious searches through
original literature.
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Solitons and Condensed
Matter Physics

Proceedings of the Symposium on Nonlinear (Soliton)
Structure and Dynamics in Condensed Matter, Oxford,
England, June 27-29, 1978
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