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shock waves and reaction diffusion equations grundlehren der mathematischen
wissenschaften ser vol 258 stands as a cornerstone text for mathematicians,
physicists, and engineers interested in the complex interplay between
nonlinear dynamics and partial differential equations. This volume, part of
the renowned Grundlehren der Mathematischen Wissenschaften series, delves
deep into the mathematical structures and physical phenomena underpinning
shock waves and reaction-diffusion systems. If you’ve ever wondered how
abrupt transitions in mediums or intricate pattern formations arise naturally
and how they can be rigorously described, this work provides a thorough and
profound exploration.

Understanding the Essence of Shock Waves and
Reaction Diffusion Equations

Before diving into the specifics of the volume, it’s helpful to clarify what
shock waves and reaction diffusion equations are and why they matter. Shock
waves are sudden changes or discontinuities in physical quantities such as
pressure, temperature, or density, often seen in fluid dynamics and gas
dynamics. Reaction-diffusion equations, on the other hand, model the
interaction between chemical reactions and spatial diffusion processes,
resulting in fascinating phenomena such as pattern formation, wave
propagation, and biological morphogenesis.

The Mathematical Backbone: Partial Differential
Equations

At the heart of both shock waves and reaction diffusion systems lie nonlinear
partial differential equations (PDEs). These equations describe how physical
quantities evolve over space and time, often involving terms that represent
advection, diffusion, and nonlinear reaction kinetics. The complexity arises
because solutions can develop singularities (like shocks) or intricate
spatial patterns, making analytical and numerical treatment challenging but
immensely rewarding.



What Makes Grundlehren der Mathematischen
Wissenschaften Ser Vol 258 Unique?

The Grundlehren series is well-known for publishing comprehensive monographs
that rigorously treat mathematical topics with a deep connection to
applications. Volume 258 stands out by uniting two seemingly distinct
areas—shock waves and reaction diffusion equations—under a common
mathematical framework.

Bridging Theory and Application

One of the remarkable features of this volume is its balance between abstract
mathematical theory and practical implications. It doesn’t merely present
existence and uniqueness theorems or stability analyses; it also discusses
how these results apply to real-world phenomena such as combustion, fluid
flow, chemical pattern formations, and biological systems.

Advanced Analytical Techniques

The text introduces readers to sophisticated tools like entropy methods,
traveling wave analysis, and bifurcation theory. These techniques are
essential in understanding shock wave formation and propagation as well as
the emergence of spatially heterogeneous patterns in reaction diffusion
models.

Shock Waves: A Closer Look

Shock waves represent abrupt transitions that can arise naturally in
hyperbolic PDEs governing conservation laws. They are critical in
aerodynamics, astrophysics, and even traffic flow modeling.

Formation and Stability of Shock Waves

Shock waves do not appear arbitrarily but result from the nonlinear
steepening of waves until the solution becomes discontinuous. Volume 258
meticulously details the conditions under which shocks form, their
mathematical characterization, and criteria for stability or instability. For
practitioners, understanding these properties is key to predicting phenomena
like sonic booms or explosion fronts.



Numerical Approaches and Challenges

Because classical solutions break down at shocks, numerical schemes must be
carefully designed to capture discontinuities without introducing spurious
oscillations. The book explores finite volume methods, Godunov-type schemes,
and the role of entropy conditions in ensuring physically correct solutions.

Reaction Diffusion Equations: Patterns and
Waves

Reaction diffusion systems are celebrated for their ability to generate
complex spatial and temporal patterns, from animal coat markings to chemical
oscillations.

Modeling Chemical and Biological Systems

The volume discusses canonical models such as the Fisher-KPP equation and the
Ginzburg-Landau system, highlighting their relevance to population dynamics,
nerve pulse propagation, and morphogenesis. Understanding the interplay of
reaction kinetics and diffusion rates is crucial for predicting system
behavior.

Traveling Waves and Front Propagation

Traveling wave solutions represent moving interfaces or fronts connecting
different steady states. Grundlehren Vol 258 offers detailed analysis on
existence, uniqueness, and stability of these waves, which are fundamental in
describing how chemical reactions spread or how biological invasions
progress.

Why This Volume Is Essential for Researchers
and Students

Whether you are a graduate student stepping into the world of nonlinear PDEs
or an experienced researcher seeking a comprehensive reference, this volume
offers invaluable insights.

Depth and Rigor: The mathematical rigor ensures a solid foundation in
theory.



Applications Across Disciplines: Examples span physics, chemistry,
biology, and engineering.

Integration of Analytical and Numerical Methods: Bridging pure and
applied perspectives.

Comprehensive Coverage: From foundational concepts to advanced topics
like entropy solutions and bifurcation analysis.

Tips for Navigating the Content

Given the density of the material, it’s useful to approach the volume in
stages:

Start with the introductory chapters: Build a strong grasp of1.
fundamental PDE concepts and physical motivations.

Focus on specific sections: Depending on your interest—shock waves or2.
reaction diffusion—concentrate on those chapters first.

Work through examples and exercises: Actively engaging with problems3.
helps internalize complex ideas.

Cross-reference with related literature: Complement the volume with4.
recent research articles to see current trends and applications.

Current Trends and Future Directions Inspired
by Grundlehren Vol 258

The mathematical treatment of shock waves and reaction diffusion equations
continues to evolve, with ongoing research inspired by foundational works
like this volume.

Multiscale Modeling and Complex Media

Modern studies often incorporate heterogeneous or anisotropic media,
requiring extensions of classical shock and reaction diffusion theories. The
rigorous frameworks from Grundlehren Vol 258 provide a starting point for
tackling such challenges.



Computational Advances

High-performance computing enables simulation of large-scale systems
exhibiting shocks and complex patterns. The mathematical insights into
stability and convergence remain crucial for validating computational models.

Interdisciplinary Applications

From climate modeling to neuroscience, the principles elucidated in this
volume find new life in interdisciplinary contexts, highlighting the
universal nature of nonlinear wave phenomena and reaction-diffusion
processes.

Shock waves and reaction diffusion equations grundlehren der mathematischen
wissenschaften ser vol 258 remains a seminal text that continues to shape
understanding and innovation in mathematical sciences. Its blend of deep
theory and practical relevance makes it a timeless resource for anyone
fascinated by the dynamic patterns and abrupt transitions that govern natural
and engineered systems alike.

Frequently Asked Questions

What is the main focus of 'Shock Waves and Reaction-
Diffusion Equations' in the Grundlehren der
Mathematischen Wissenschaften series Vol 258?
The book primarily focuses on the mathematical theory and analysis of shock
waves and reaction-diffusion equations, exploring their properties,
behaviors, and applications within partial differential equations.

Who is the author of 'Shock Waves and Reaction-
Diffusion Equations' in Grundlehren der
Mathematischen Wissenschaften Vol 258?
The author of the volume is Philippe G. LeFloch, known for his significant
contributions to the study of nonlinear hyperbolic equations and shock waves.

How does the book 'Shock Waves and Reaction-
Diffusion Equations' contribute to the understanding
of nonlinear PDEs?
It provides a rigorous mathematical framework for analyzing nonlinear partial
differential equations involving shock waves and reaction-diffusion systems,



including existence, uniqueness, and stability results.

What are some key mathematical techniques discussed
in the book for studying reaction-diffusion
equations?
The book covers techniques such as entropy methods, compensated compactness,
and the theory of viscosity solutions to address existence and stability of
solutions in reaction-diffusion equations.

Why is 'Shock Waves and Reaction-Diffusion
Equations' considered important in the Grundlehren
der Mathematischen Wissenschaften series?
Because it offers a comprehensive and authoritative treatment of complex
phenomena in nonlinear PDEs, combining theoretical insights with
applications, making it a fundamental reference for researchers in
mathematical analysis and applied mathematics.

Additional Resources
Shock Waves and Reaction Diffusion Equations Grundlehren der Mathematischen
Wissenschaften Ser Vol 258: An In-Depth Exploration

shock waves and reaction diffusion equations grundlehren der mathematischen
wissenschaften ser vol 258 stands as a pivotal contribution in the domain of
applied mathematics and mathematical physics. This volume, part of the
prestigious Grundlehren der Mathematischen Wissenschaften series, delves into
the intricate interplay between nonlinear partial differential equations
governing shock waves and reaction-diffusion systems. The work is essential
for researchers, academicians, and practitioners seeking a rigorous and
comprehensive understanding of these phenomena that permeate various
scientific and engineering disciplines.

Understanding the Core Themes of the Volume

At its heart, Shock Waves and Reaction Diffusion Equations (Grundlehren Ser
Vol 258) addresses two fundamental classes of nonlinear partial differential
equations (PDEs). Shock waves, characterized by abrupt changes in physical
quantities such as pressure, temperature, and density, emerge in fluid
dynamics, aerodynamics, and materials science. Reaction-diffusion equations,
on the other hand, model systems where chemical reactions and diffusion
processes coexist, playing a crucial role in biology, chemistry, and pattern
formation.



The volume’s strength lies in its analytical treatment of these complex
nonlinear PDEs, providing a unified framework that bridges theory with
practical applications. The text explores existence, uniqueness, stability,
and qualitative behavior of solutions to these equations, offering detailed
proofs and methodological insights. Through this lens, it enhances the
mathematical toolkit available for addressing real-world problems involving
shock phenomena and reaction-diffusion processes.

Shock Waves: Mathematical and Physical Perspectives

Shock waves represent discontinuities that form in solutions to hyperbolic
conservation laws. Their mathematical representation involves weak solutions
to nonlinear PDEs, where classical solutions break down. This volume
meticulously explores the mechanisms underlying shock formation, propagation,
and interaction, emphasizing the mathematical rigor required to tackle such
challenges.

The book discusses the Rankine-Hugoniot conditions, which characterize the
jump conditions across shock fronts, and the entropy conditions that select
physically relevant solutions among mathematically possible ones. By
analyzing these conditions, the text clarifies how shock waves maintain
stability and evolve over time.

In addition to classical shock waves, the volume covers viscous shock
profiles, which model shock waves in media with viscosity, highlighting the
smoothing effects of diffusion. This nuanced approach is critical for
understanding real fluids where viscosity cannot be neglected.

Reaction Diffusion Equations: From Theory to
Applications

Reaction-diffusion equations describe the spatial and temporal evolution of
chemical concentrations or biological populations under the influence of both
local reactions and spatial diffusion. The volume systematically examines
these equations, focusing on their nonlinear nature and the rich variety of
patterns they can generate.

Key topics include the existence and stability of steady states, traveling
wave solutions, and pattern formation mechanisms such as Turing
instabilities. The text also addresses bifurcation theory and the impact of
parameter variations on solution behavior, providing a comprehensive picture
of how reaction and diffusion interplay to produce complex dynamics.

These mathematical insights have far-reaching applications, from modeling the
spread of diseases and ecological invasions to understanding morphogenesis in
developmental biology. By integrating theory with examples, the volume makes
the connection between abstract mathematics and tangible phenomena explicit.



Significance Within the Grundlehren der
Mathematischen Wissenschaften Series

The Grundlehren der Mathematischen Wissenschaften series is renowned for its
authoritative monographs that advance mathematical sciences through thorough
scholarship and clarity. Volume 258 continues this tradition by addressing a
challenging yet fundamental topic at the crossroads of analysis and applied
mathematics.

The book’s comprehensive nature and depth make it a valuable reference. It
serves both as a textbook for graduate-level courses in PDEs and as a
research monograph for specialists working on nonlinear wave phenomena and
pattern formation. Its inclusion in the series underscores the importance of
shock waves and reaction-diffusion equations in contemporary mathematical
research.

Comparisons to Related Works

While numerous texts address shock waves or reaction-diffusion systems
separately, this volume’s integrated approach distinguishes it. For instance,
classical works on hyperbolic conservation laws focus predominantly on shock
waves without extensively exploring reaction-diffusion contexts. Conversely,
many reaction-diffusion monographs emphasize biological and chemical
applications with less emphasis on shock phenomena.

Shock Waves and Reaction Diffusion Equations Grundlehren der Mathematischen
Wissenschaften Ser Vol 258 bridges this gap by providing a unified
mathematical framework. This synthesis offers readers a broader perspective
and tools adaptable to complex multidisciplinary problems involving both
discontinuities and diffusive processes.

Key Features and Analytical Tools Presented

The monograph utilizes a variety of sophisticated mathematical tools to
analyze shock waves and reaction-diffusion equations. Among these are:

Entropy methods: Techniques for selecting physically meaningful weak
solutions and proving uniqueness.

Spectral analysis: Used to study stability of steady states and
traveling waves.

Energy estimates: Fundamental in establishing existence and regularity
results.



Viscosity solutions approach: Addressing discontinuities and
singularities in PDEs.

Bifurcation theory: Explaining transitions between different solution
regimes and pattern formations.

These tools collectively enable the rigorous investigation of nonlinear PDEs
that model shock waves and reaction-diffusion phenomena. The volume’s
methodical exposition facilitates a deep comprehension of the underlying
mathematics and fosters advancements in both theory and applications.

Pros and Cons: A Balanced View

From an academic standpoint, the volume’s pros are its rigorous mathematical
treatment, comprehensive coverage, and clear linkage between theory and
applications. It serves as a definitive resource for those committed to
mastering the complexities of shock and reaction-diffusion systems.

However, some readers may find the high level of abstraction and mathematical
sophistication challenging, especially without a strong background in PDE
theory and functional analysis. The text prioritizes depth over
accessibility, which may limit its immediate use for practitioners seeking
quick applied insights.

Nevertheless, the book’s thoroughness and precision ultimately outweigh these
considerations, making it indispensable for advanced study and research.

Relevance to Contemporary Research and
Applications

Shock waves and reaction-diffusion equations continue to be central in
various cutting-edge research areas. For example, in fluid mechanics and
aerospace engineering, understanding shock wave dynamics is crucial for
designing supersonic aircraft and managing combustion processes.

In biological sciences, reaction-diffusion models explain morphogen gradients
and spatial patterning in tissues. Moreover, recent advances in materials
science utilize reaction-diffusion principles to engineer self-organizing
nanostructures.

The mathematical frameworks and results compiled in this volume equip
researchers to tackle these interdisciplinary challenges with rigor and
innovation. By providing a solid theoretical foundation, Shock Waves and
Reaction Diffusion Equations Grundlehren der Mathematischen Wissenschaften
Ser Vol 258 remains highly relevant to ongoing scientific progress.



The work not only enriches mathematical literature but also catalyzes the
development of novel computational methods and experimental designs rooted in
a firm understanding of nonlinear PDEs governing shock and reaction-diffusion
phenomena.

Shock Waves And Reaction Diffusion Equations Grundlehren
Der Mathematischen Wissenschaften Ser Vol 258

  shock waves and reaction diffusion equations grundlehren der mathematischen
wissenschaften ser vol 258: Shock Waves in Conservation Laws with Physical Viscosity Tai-Ping
Liu, Yanni Zeng, 2015-02-06 The authors study the perturbation of a shock wave in conservation
laws with physical viscosity. They obtain the detailed pointwise estimates of the solutions. In
particular, they show that the solution converges to a translated shock profile. The strength of the
perturbation and that of the shock are assumed to be small but independent. The authors'
assumptions on the viscosity matrix are general so that their results apply to the Navier-Stokes
equations for the compressible fluid and the full system of magnetohydrodynamics, including the
cases of multiple eigenvalues in the transversal fields, as long as the shock is classical. The authors'
analysis depends on accurate construction of an approximate Green's function. The form of the
ansatz for the perturbation is carefully constructed and is sufficiently tight so that the author can
close the nonlinear term through Duhamel's principle.
  shock waves and reaction diffusion equations grundlehren der mathematischen
wissenschaften ser vol 258: Evolutionary Equations with Applications in Natural Sciences Jacek
Banasiak, Mustapha Mokhtar-Kharroubi, 2014-11-07 With the unifying theme of abstract
evolutionary equations, both linear and nonlinear, in a complex environment, the book presents a
multidisciplinary blend of topics, spanning the fields of theoretical and applied functional analysis,
partial differential equations, probability theory and numerical analysis applied to various models
coming from theoretical physics, biology, engineering and complexity theory. Truly unique features
of the book are: the first simultaneous presentation of two complementary approaches to
fragmentation and coagulation problems, by weak compactness methods and by using semigroup
techniques, comprehensive exposition of probabilistic methods of analysis of long term dynamics of
dynamical systems, semigroup analysis of biological problems and cutting edge pattern formation
theory. The book will appeal to postgraduate students and researchers specializing in applications of
mathematics to problems arising in natural sciences and engineering.
  shock waves and reaction diffusion equations grundlehren der mathematischen
wissenschaften ser vol 258: Biology in Time and Space: A Partial Differential Equation Modeling
Approach James P. Keener, 2021-06-02 How do biological objects communicate, make structures,
make measurements and decisions, search for food, i.e., do all the things necessary for survival?
Designed for an advanced undergraduate audience, this book uses mathematics to begin to tell that
story. It builds on a background in multivariable calculus, ordinary differential equations, and basic
stochastic processes and uses partial differential equations as the framework within which to
explore these questions.
  shock waves and reaction diffusion equations grundlehren der mathematischen
wissenschaften ser vol 258: Shocks, Singularities and Oscillations in Nonlinear Optics and Fluid
Mechanics Ferruccio Colombini, Daniele Del Santo, David Lannes, 2017-04-25 The book collects the
most relevant results from the INdAM Workshop Shocks, Singularities and Oscillations in Nonlinear
Optics and Fluid Mechanics held in Rome, September 14-18, 2015. The contributions discuss recent
major advances in the study of nonlinear hyperbolic systems, addressing general theoretical issues
such as symmetrizability, singularities, low regularity or dispersive perturbations. It also
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investigates several physical phenomena where such systems are relevant, such as nonlinear optics,
shock theory (stability, relaxation) and fluid mechanics (boundary layers, water waves, Euler
equations, geophysical flows, etc.). It is a valuable resource for researchers in these fields.
  shock waves and reaction diffusion equations grundlehren der mathematischen
wissenschaften ser vol 258: Shock Waves and Reaction—Diffusion Equations Joel Smoller,
2012-12-06 For this edition, a number of typographical errors and minor slip-ups have been
corrected. In addition, following the persistent encouragement of Olga Oleinik, I have added a new
chapter, Chapter 25, which I titled Recent Results. This chapter is divided into four sections, and in
these I have discussed what I consider to be some of the important developments which have come
about since the writing of the first edition. Section I deals with reaction-diffusion equations, and in it
are described both the work of C. Jones, on the stability of the travelling wave for the
Fitz-Hugh-Nagumo equations, and symmetry-breaking bifurcations. Section II deals with some
recent results in shock-wave theory. The main topics considered are L. Tartar's notion of
compensated compactness, together with its application to pairs of conservation laws, and T.-P. Liu's
work on the stability of viscous profiles for shock waves. In the next section, Conley's connection
index and connection matrix are described; these general notions are useful in con structing
travelling waves for systems of nonlinear equations. The final sec tion, Section IV, is devoted to the
very recent results of C. Jones and R. Gardner, whereby they construct a general theory enabling
them to locate the point spectrum of a wide class of linear operators which arise in stability
problems for travelling waves. Their theory is general enough to be applica ble to many interesting
reaction-diffusion systems.
  shock waves and reaction diffusion equations grundlehren der mathematischen
wissenschaften ser vol 258: Weak Solutions of Partial Differential Equations Thierry Gallouët,
Raphaèle Herbin, 2025-08-28 This book offers a comprehensive introduction to the study of solutions
of linear and nonlinear partial differential equations, covering elliptic, parabolic and hyperbolic
types. It places particular emphasis on the concept of weak solution, a fundamental framework for
addressing well-posed problems in PDE theory. The book examines the existence and uniqueness of
solutions for various types of PDEs, along with their key properties. Additionally, many of the
methods introduced are also applicable for analyzing the convergence of numerical schemes used to
approximate these equations. Based on courses taught by the authors, this book is primarily aimed
at graduate students and contains numerous exercises and problems with detailed solutions.
  shock waves and reaction diffusion equations grundlehren der mathematischen
wissenschaften ser vol 258: Bifurcation Theory and Applications Tian Ma, Shouhong Wang, 2005
This book covers comprehensive bifurcation theory and its applications to dynamical systems and
partial differential equations (PDEs) from science and engineering, including in particular PDEs
from physics, chemistry, biology, and hydrodynamics. The book first introduces bifurcation theories
recently developed by the authors, on steady state bifurcation for a class of nonlinear problems with
even order nondegenerate nonlinearities, regardless of the multiplicity of the eigenvalues, and on
attractor bifurcations for nonlinear evolution equations, a new notion of bifurcation. With this new
notion of bifurcation, many longstanding bifurcation problems in science and engineering are
becoming accessible, and are treated in the second part of the book. In particular, applications are
covered for a variety of PDEs from science and engineering, including the KuramotoOCoSivashinsky
equation, the CahnOCoHillard equation, the GinzburgOCoLandau equation, reaction-diffusion
equations in biology and chemistry, the Benard convection problem, and the Taylor problem. The
applications provide, on the one hand, general recipes for other applications of the theory addressed
in this book, and on the other, full classifications of the bifurcated attractor and the global attractor
as the control parameters cross certain critical values, dictated usually by the eigenvalues of the
linearized problems. It is expected that the book will greatly advance the study of nonlinear
dynamics for many problems in science and engineering.
  shock waves and reaction diffusion equations grundlehren der mathematischen
wissenschaften ser vol 258: Partial Differential Equations and Spectral Theory Michael Demuth,



Bert-Wolfgang Schulze, Ingo Witt, 2011-02-01 This volume collects six articles on selected topics at
the frontier between partial differential equations and spectral theory, written by leading specialists
in their respective field. The articles focus on topics that are in the center of attention of current
research, with original contributions from the authors. They are written in a clear expository style
that makes them accessible to a broader audience. The articles contain a detailed introduction and
discuss recent progress, provide additional motivation, and develop the necessary tools. Moreover,
the authors share their views on future developments, hypotheses, and unsolved problems.
  shock waves and reaction diffusion equations grundlehren der mathematischen
wissenschaften ser vol 258: Advances in Differential Equations , 2008
  shock waves and reaction diffusion equations grundlehren der mathematischen
wissenschaften ser vol 258: Numerical Solution of Nonlinear Elliptic Problems Via
Preconditioning Operators István Faragó, János Karátson, 2002 Numerical Solution of Nonlinear
Elliptic Problems Via Preconditioning Operators - Theory & Applications
  shock waves and reaction diffusion equations grundlehren der mathematischen
wissenschaften ser vol 258: Subject Guide to Books in Print , 1993
  shock waves and reaction diffusion equations grundlehren der mathematischen
wissenschaften ser vol 258: Shock Waves and Reaction-diffusion Equations Joel Smoller,
1983
  shock waves and reaction diffusion equations grundlehren der mathematischen
wissenschaften ser vol 258: Scientific and Technical Books and Serials in Print , 1989
  shock waves and reaction diffusion equations grundlehren der mathematischen
wissenschaften ser vol 258: Zeitschrift für Angewandte Mathematik und Mechanik. Volume
64, Number 8 H. Heinrich, G. Schmid, 2022-03-21 Keine ausführliche Beschreibung für VOL 64,
NR 8 ZAMM E-BOOK verfügbar.
  shock waves and reaction diffusion equations grundlehren der mathematischen
wissenschaften ser vol 258: Journal of analysis and its applications , 1982
  shock waves and reaction diffusion equations grundlehren der mathematischen
wissenschaften ser vol 258: Reviews in Partial Differential Equations, 1980-86, as Printed
in Mathematical Reviews , 1988
  shock waves and reaction diffusion equations grundlehren der mathematischen
wissenschaften ser vol 258: Forthcoming Books Rose Arny, 1994
  shock waves and reaction diffusion equations grundlehren der mathematischen
wissenschaften ser vol 258: Shock Waves and Reaction-Diffusion Equations J. Smoller, 2012
... The progress of physics will to a large extent depend on the progress of nonlinear mathe matics,
of methods to solve nonlinear equations ... and therefore we can learn by comparing different
nonlinear problems. WERNER HEISENBERG I undertook to write this book for two reasons. First, I
wanted to make easily available the basics of both the theory of hyperbolic conservation laws and
the theory of systems of reaction-diffusion equations, including the generalized Morse theory as
developed by C. Conley. These important subjects seem difficult to learn since the results are
scattered throughout the research journals. 1 Second, I feel that there is a need to present the
modern methods and ideas in these fields to a wider audience than just mathe maticians. Thus, the
book has some rather sophisticated aspects to it, as well as certain textbook aspects. The latter
serve to explain, somewhat, the reason that a book with the title Shock Waves and
Reaction-Diffusion Equations has the first nine chapters devoted to linear partial differential
equations. More precisely, I have found from my classroom experience that it is far easier to grasp
the subtleties of nonlinear partial differential equations after one has an understanding of the basic
notions in the linear theory. This book is divided into four main parts: linear theory, reaction
diffusion equations, shock wave theory, and the Conley index, in that order. Thus, the text begins
with a discussion of ill-posed problems.
  shock waves and reaction diffusion equations grundlehren der mathematischen
wissenschaften ser vol 258: Books in Print Supplement , 1982



  shock waves and reaction diffusion equations grundlehren der mathematischen
wissenschaften ser vol 258: Books in Print , 1977
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