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Preface to the English Edition

The first volume of the Chinese edition of this book was published in July 1997, and the
second volume was published in June 2000. In July 2000, upon the readers’ request, we
corrected several typographical errors and republished the first volume.

In this edition, minor typographical errors are corrected, and a small paragraph has
been added to section 5.5.4 in Chapter 5, while the remaining text is unchanged.

We would like to take this opportunity to express our sincere thanks to our teachers,
friends, and readers for their encouragement and support.

Tatsien Li
Tiehu Qin
Shanghai
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Preface to the Chinese Edition

The fundamental equations in many important physical and mechanical disciplines are
partial differential equations. Although the names of these equations are well known,
and although a considerable amount of research has been done on these equations, it is
not an easy task to comprehensively and profoundly understand the related physical and
mechanical background. The purpose of this book is to offer some help not only to teachers,
graduate students, and senior undergraduate students engaged in studying, researching, and
teaching applied partial differential equations, but also to scholars and researchers in other
disciplines and application areas, so that they can become proficient in the use of important
fundamental equations in modern physics, gain familiarity with the whys, wherefores, and
derivation of these equations, understand some commonly used mathematical models more
easily, and thus not only study and use partial differential equations more consciously, but
also learn to grasp some significant problems in order to properly carry out their research.
Therefore, our purpose in writing this book is to build a bridge between physics and partial
differential equations.

In this book, starting with the most basic concepts of physics we focus on the whole
process of establishing the fundamental equations for physical and mechanical disciplines
such as electrodynamics, fluid dynamics, magnetohydrodynamics, reacting fluid dynam-
ics, elastic mechanics, thermoelastic mechanics, viscoelastic mechanics, kinetic theory
of gases, special relativity, and quantum mechanics. At the same time, we give a brief
description of the mathematical structures and features of these equations, including their
types and basic characteristics, the behavior of solutions, and some approaches commonly
used to solve these equations. We also selectively introduce some worldwide research
results from recent years, including those of the authors and their research group. We hope
that readers who are unfamiliar with the related physical and mechanical disciplines can
gain access to the core of these disciplines in an easy-to-digest way in a short time so as to
complete as soon as possible their transition from physics to mathematics and from related
physical and mechanical fields to their mathematical models described by partial differential
equations. On the other hand, for readers who are more familiar with the related physical
and mechanical disciplines, we hope that, through their in-depth understanding of the math-
ematical structures and features of the fundamental equations, they will ultimately see the
advantage of effective mathematical tools and expressions in more clearly presenting the
basic contents of physics, and consequently use modern mathematical concepts, methods,
and tools more consciously to solve related physical and mechanical problems.

This book is divided into two volumes, each consisting of five chapters. The contents
of each chapter are relatively independent; however, all of the chapters echo and relate with
each other to a certain extent. Exercises and a bibliography are included in each chapter.
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x Preface to the Chinese Edition

The vast majority of chapters are not meant to be difficult for those readers who have
taken basic undergraduate courses in mathematics and physics. This book can be used
as a textbook for graduate courses or elective senior undergraduate courses, as well as a
reference book or extracurricular reading material.

Since the second half of 1987, the contents of this book have been continuously and
successfully taught in Fudan University as both an elective senior undergraduate course and
a required graduate degree course. The lecture notes have been constantly supplemented
and revised, and it is on these that the final version of this book is based.

The authors would like to thank Higher Education Press for its enthusiastic support
of the publication of this book, and to thank Professor Sixu Guo for careful and meticulous
typesetting. Thanks also go to Dr. Zhijie Cai for his responsible and proficient typing of
the entire manuscript, and to Dr. Yingqiu Gu for his assistance in conforming of all the
physical units in this book to the international system of units (SI units). In particular, we
are grateful to Minyou Qi, Professor of Mathematics in the Department of Mathematics at
Wuhan University, and Guangjiong Ni, Professor of Physics in the Department of Physics at
Fudan University. They have carefully reviewed the manuscript and supplied many helpful
comments and suggestions. Their hard work enriched this book.

As mathematicians, the authors may have a superficial understanding of physics to a
certain extent, so errors and omissions are inevitable. We hope that readers will not spare
their comments and corrections.

Tatsien Li
Tiehu Qin

November 10, 1996


