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Lie's group theory of differential equations unifies the
many ad hoc methods known for solving differential
equations and provides powerful new ways to find
solutions. The theory has applications to both ordinary
and partial differential equations and is not restricted to
linear equations. Applications of Lie's Theory of Ordinary
and Partial Differential Equations provides a concise,
simple introduction to the application of Lie's theory to
the solution of differential equations. The author
emphasizes clarity and immediacy of understanding
rather than encyclopedic completeness, rigor, and
generality. This enables readers to quickly grasp the
essentials and start applying the methods to find
solutions. The book includes worked examples and
problems from a wide range of scientific and engineering
fields.
Geared toward students of applied rather than pure
mathematics, this volume introduces elements of partial
differential equations. Its focus is primarily upon finding
solutions to particular equations rather than general
theory. Topics include ordinary differential equations in
more than two variables, partial differential equations of
the first and second orders, Laplace's equation, the wave
equation, and the diffusion equation. A helpful Appendix
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offers information on systems of surfaces, and solutions
to the odd-numbered problems appear at the end of the
book. Readers pursuing independent study will
particularly appreciate the worked examples that appear
throughout the text.
The book provides a quick overview of a wide range of
active research areas in partial differential equations.
The book can serve as a useful source of information to
mathematicians, scientists and engineers. The volume
contains contributions from authors from a large variety
of countries on different aspects of partial differential
equations, such as evolution equations and estimates for
their solutions, control theory, inverse problems,
nonlinear equations, elliptic theory on singular domains,
numerical approaches.
This revised and updated text, now in its second edition,
continues to present the theoretical concepts of methods
of solutions of ordinary and partial differential equations.
It equips students with the various tools and techniques
to model different physical problems using such
equations. The book discusses the basic concepts of
ordinary and partial differential equations. It contains
different methods of solving ordinary differential
equations of first order and higher degree. It gives the
solution methodology for linear differential equations with
constant and variable coefficients and linear differential
equations of second order. The text elaborates
simultaneous linear differential equations, total
differential equations, and partial differential equations
along with the series solution of second order linear
differential equations. It also covers Bessel’s and
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Legendre’s equations and functions, and the Laplace
transform. Finally, the book revisits partial differential
equations to solve the Laplace equation, wave equation
and diffusion equation, and discusses the methods to
solve partial differential equations using the Fourier
transform. A large number of solved examples as well as
exercises at the end of chapters help the students
comprehend and strengthen the underlying concepts.
The book is intended for undergraduate and
postgraduate students of Mathematics (B.A./B.Sc.,
M.A./M.Sc.), and undergraduate students of all branches
of engineering (B.E./B.Tech.), as part of their course in
Engineering Mathematics. New to the SECOND Edition
• Includes new sections and subsections such as
applications of differential equations, special substitution
(Lagrange and Riccati), solutions of non-linear equations
which are exact, method of variation of parameters for
linear equations of order higher than two, and method of
undetermined coefficients • Incorporates several workedout examples and exercises with their answers •
Contains a new Chapter 19 on ‘Z-Transforms and its
Applications’.
Uniquely provides fully solved problems for linear partial
differential equations and boundary value problems
Partial Differential Equations: Theory and Completely
Solved Problems utilizes real-world physical models
alongside essential theoretical concepts. With extensive
examples, the book guides readers through the use of
Partial Differential Equations (PDEs) for successfully
solving and modeling phenomena in engineering,
biology, and the applied sciences. The book focuses
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exclusively on linear PDEs and how they can be solved
using the separation of variables technique. The authors
begin by describing functions and their partial derivatives
while also defining the concepts of elliptic, parabolic, and
hyperbolic PDEs. Following an introduction to basic
theory, subsequent chapters explore key topics
including: • Classification of second-order linear PDEs •
Derivation of heat, wave, and Laplace’s equations •
Fourier series • Separation of variables • Sturm-Liouville
theory • Fourier transforms Each chapter concludes with
summaries that outline key concepts. Readers are
provided the opportunity to test their comprehension of
the presented material through numerous problems,
ranked by their level of complexity, and a related website
features supplemental data and resources. Extensively
class-tested to ensure an accessible presentation, Partial
Differential Equations is an excellent book for
engineering, mathematics, and applied science courses
on the topic at the upper-undergraduate and graduate
levels.
This text provides an introduction to the theory of partial
differential equations. It introduces basic examples of
partial differential equations, arising in continuum
mechanics, electromagnetism, complex analysis and
other areas, and develops a number of tools for their
solution, including particularly Fourier analysis,
distribution theory, and Sobolev spaces. These tools are
applied to the treatment of basic problems in linear PDE,
including the Laplace equation, heat equation, and wave
equation, as well as more general elliptic, parabolic, and
hyperbolic equations. Companion texts, which take the
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theory of partial differential equations further, are AMS
volume 116, treating more advanced topics in linear
PDE, and AMS volume 117, treating problems in
nonlinear PDE. This book is addressed to graduate
students in mathematics and to professional
mathematicians, with an interest in partial differential
equations, mathematical physics, differential geometry,
harmonic analysis, and complex analysis.

"Featuring a challenging, yet accessible, introduction
to partial differential equations, Beginning Partial
Differential Equations provides a solid introduction to
partial differential equations, particularly methods of
solution based on characteristics, separation of
variables, as well as Fourier series, integrals, and
transforms. Thoroughly updated with novel
applications, such as Poe's pendulum and Kepler's
problem in astronomy, this third edition is updated to
include the latest version of Maples, which is
integrated throughout the text. New topical coverage
includes novel applications, such as Poe's pendulum
and Kepler's problem in astronomy"-Partial Differential Equations: Theory and Technique
provides formal definitions, notational conventions,
and a systematic discussion of partial differential
equations. The text emphasizes the acquisition of
practical technique in the use of partial differential
equations. The book contains discussions on
classical second-order equations of diffusion, wave
motion, first-order linear and quasi-linear equations,
Page 5/24

Download Ebook Partial Differential Equations
Theory And Completely Solved Problems
and potential theory. Certain chapters elaborate
Green's functions, eigenvalue problems, practical
approximation techniques, perturbations (regular and
singular), difference equations, and numerical
methods. Students of mathematics will find the book
very useful.
???????????????????,??????????????????????????
???????,??????????????????,???????????????????
?????Schrodinger???????????
Linear differential equations with periodic coefficients
constitute a well developed part of the theory of
ordinary differential equations [17, 94, 156, 177, 178,
272, 389]. They arise in many physical and technical
applications [177, 178, 272]. A new wave of interest
in this subject has been stimulated during the last
two decades by the development of the inverse
scattering method for integration of nonlinear
differential equations. This has led to significant
progress in this traditional area [27, 71, 72, 111 119,
250, 276, 277, 284, 286, 287, 312, 313, 337, 349,
354, 392, 393, 403, 404]. At the same time, many
theoretical and applied problems lead to periodic
partial differential equations. We can mention, for
instance, quantum mechanics [14, 18, 40, 54, 60,
91, 92, 107, 123, 157-160, 192, 193, 204, 315, 367,
412, 414, 415, 417], hydrodynamics [179, 180],
elasticity theory [395], the theory of guided waves
[87-89, 208, 300], homogenization theory [29, 41,
348], direct and inverse scattering [175, 206, 216,
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314, 388, 406-408], parametric resonance theory
[122, 178], and spectral theory and spectral
geometry [103 105, 381, 382, 389]. There is a
sjgnificant distinction between the cases of ordinary
and partial differential periodic equations. The main
tool of the theory of periodic ordinary differential
equations is the so-called Floquet theory [17, 94,
120, 156, 177, 267, 272, 389]. Its central result is the
following theorem (sometimes called FloquetLyapunov theorem) [120, 267].
The book is intended as an advanced undergraduate
or first-year graduate course for students from
various disciplines, including applied mathematics,
physics and engineering. It has evolved from
courses offered on partial differential equations
(PDEs) over the last several years at the Politecnico
di Milano. These courses had a twofold purpose: on
the one hand, to teach students to appreciate the
interplay between theory and modeling in problems
arising in the applied sciences, and on the other to
provide them with a solid theoretical background in
numerical methods, such as finite elements.
Accordingly, this textbook is divided into two parts.
The first part, chapters 2 to 5, is more elementary in
nature and focuses on developing and studying
basic problems from the macro-areas of diffusion,
propagation and transport, waves and vibrations. In
turn the second part, chapters 6 to 11, concentrates
on the development of Hilbert spaces methods for
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the variational formulation and the analysis of
(mainly) linear boundary and initial-boundary value
problems.The third edition contains a few text and
formulas revisions and new exercises.
As a satellite conference of the 1998 International
Mathematical Congress and part of the celebration
of the 650th anniversary of Charles University, the
Partial Differential Equations Theory and Numerical
Solution conference was held in Prague in August,
1998. With its rich scientific program, the conference
provided an opportunity for almost 200 participants
to gather and discuss emerging directions and
recent developments in partial differential equations
(PDEs). This volume comprises the Proceedings of
that conference. In it, leading specialists in partial
differential equations, calculus of variations, and
numerical analysis present up-to-date results,
applications, and advances in numerical methods in
their fields. Conference organizers chose the
contributors to bring together the scientists best able
to present a complex view of problems, starting from
the modeling, passing through the mathematical
treatment, and ending with numerical realization.
The applications discussed include fluid dynamics,
semiconductor technology, image analysis, motion
analysis, and optimal control. The importance and
quantity of research carried out around the world in
this field makes it imperative for researchers, applied
mathematicians, physicists and engineers to keep up
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with the latest developments. With its panel of
international contributors and survey of the recent
ramifications of theory, applications, and numerical
methods, Partial Differential Equations: Theory and
Numerical Solution provides a convenient means to
that end.
This textbook is designed for a one year course
covering the fundamentals of partial differential
equations, geared towards advanced
undergraduates and beginning graduate students in
mathematics, science, engineering, and elsewhere.
The exposition carefully balances solution
techniques, mathematical rigor, and significant
applications, all illustrated by numerous examples.
Extensive exercise sets appear at the end of almost
every subsection, and include straightforward
computational problems to develop and reinforce
new techniques and results, details on theoretical
developments and proofs, challenging projects both
computational and conceptual, and supplementary
material that motivates the student to delve further
into the subject. No previous experience with the
subject of partial differential equations or Fourier
theory is assumed, the main prerequisites being
undergraduate calculus, both one- and multivariable, ordinary differential equations, and basic
linear algebra. While the classical topics of
separation of variables, Fourier analysis, boundary
value problems, Green's functions, and special
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functions continue to form the core of an introductory
course, the inclusion of nonlinear equations, shock
wave dynamics, symmetry and similarity, the
Maximum Principle, financial models, dispersion and
solutions, Huygens' Principle, quantum mechanical
systems, and more make this text well attuned to
recent developments and trends in this active field of
contemporary research. Numerical approximation
schemes are an important component of any
introductory course, and the text covers the two most
basic approaches: finite differences and finite
elements.
The third of three volumes on partial differential
equations, this is devoted to nonlinear PDE. It treats
a number of equations of classical continuum
mechanics, including relativistic versions, as well as
various equations arising in differential geometry,
such as in the study of minimal surfaces, isometric
imbedding, conformal deformation, harmonic maps,
and prescribed Gauss curvature. In addition, some
nonlinear diffusion problems are studied. It also
introduces such analytical tools as the theory of L
Sobolev spaces, H lder spaces, Hardy spaces, and
Morrey spaces, and also a development of CalderonZygmund theory and paradifferential operator
calculus. The book is aimed at graduate students in
mathematics, and at professional mathematicians
with an interest in partial differential equations,
mathematical physics, differential geometry,
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harmonic analysis and complex analysis
This two-volume textbook provides comprehensive
coverage of partial differential equations, spanning
elliptic, parabolic, and hyperbolic types in two and
several variables. In this first volume, special emphasis
is placed on geometric and complex variable methods
involving integral representations. The following topics
are treated: • integration and differentiation on manifolds
• foundations of functional analysis • Brouwer's mapping
degree • generalized analytic functions • potential theory
and spherical harmonics • linear partial differential
equations This new second edition of this volume has
been thoroughly revised and a new section on the
boundary behavior of Cauchy’s integral has been
added. The second volume will present functional
analytic methods and applications to problems in
differential geometry. This textbook will be of particular
use to graduate and postgraduate students interested in
this field and will be of interest to advanced
undergraduate students. It may also be used for
independent study.
This highly useful text shows the reader how to formulate
a partial differential equation from the physical problem
and how to solve the equation.
This text explores the essentials of partial differential
equations as applied to engineering and the physical
sciences. Discusses ordinary differential equations,
integral curves and surfaces of vector fields, the CauchyKovalevsky theory, more. Problems and answers.
Partial Differential Equations presents a balanced and
comprehensive introduction to the concepts and
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techniques required to solve problems containing
unknown functions of multiple variables. While focusing
on the three most classical partial differential equations
(PDEs)—the wave, heat, and Laplace equations—this
detailed text also presents a broad practical perspective
that merges mathematical concepts with real-world
application in diverse areas including molecular
structure, photon and electron interactions, radiation of
electromagnetic waves, vibrations of a solid, and many
more. Rigorous pedagogical tools aid in student
comprehension; advanced topics are introduced
frequently, with minimal technical jargon, and a wealth of
exercises reinforce vital skills and invite additional selfstudy. Topics are presented in a logical progression, with
major concepts such as wave propagation, heat and
diffusion, electrostatics, and quantum mechanics placed
in contexts familiar to students of various fields in
science and engineering. By understanding the
properties and applications of PDEs, students will be
equipped to better analyze and interpret central
processes of the natural world.
The aim of this text is to aquaint the student with the
fundamental classical results of partial differential
equations and to guide them into some of the modern
theory, enabling them to read more advanced works on
the subject.
This new edition features the latest tools for modeling,
characterizing, and solving partial differential equations
The Third Edition of this classic text offers a
comprehensive guide to modeling, characterizing, and
solving partial differential equations (PDEs). The author
Page 12/24

Download Ebook Partial Differential Equations
Theory And Completely Solved Problems
provides all the theory and tools necessary to solve
problems via exact, approximate, and numerical
methods. The Third Edition retains all the hallmarks of its
previous editions, including an emphasis on practical
applications, clear writing style and logical organization,
and extensive use of real-world examples. Among the
new and revised material, the book features: * A new
section at the end of each original chapter, exhibiting the
use of specially constructed Maple procedures that solve
PDEs via many of the methods presented in the
chapters. The results can be evaluated numerically or
displayed graphically. * Two new chapters that present
finite difference and finite element methods for the
solution of PDEs. Newly constructed Maple procedures
are provided and used to carry out each of these
methods. All the numerical results can be displayed
graphically. * A related FTP site that includes all the
Maple code used in the text. * New exercises in each
chapter, and answers to many of the exercises are
provided via the FTP site. A supplementary Instructor's
Solutions Manual is available. The book begins with a
demonstration of how the three basic types of equationsparabolic, hyperbolic, and elliptic-can be derived from
random walk models. It then covers an exceptionally
broad range of topics, including questions of stability,
analysis of singularities, transform methods, Green's
functions, and perturbation and asymptotic treatments.
Approximation methods for simplifying complicated
problems and solutions are described, and linear and
nonlinear problems not easily solved by standard
methods are examined in depth. Examples from the
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fields of engineering and physical sciences are used
liberally throughout the text to help illustrate how theory
and techniques are applied to actual problems. With its
extensive use of examples and exercises, this text is
recommended for advanced undergraduates and
graduate students in engineering, science, and applied
mathematics, as well as professionals in any of these
fields. It is possible to use the text, as in the past, without
use of the new Maple material.
This book is a product of the experience of the authors in
teaching partial differential equations to students of
mathematics, physics, and engineering over a period of
20 years. Our goal in writing it has been to introduce the
subject with precise and rigorous analysis on the one
hand, and interesting and significant applications on the
other. The starting level of the book is at the first-year
graduate level in a U.S. university. Previous experience
with partial differential equations is not required, but the
use of classical analysis to find solutions of specific
problems is not emphasized. From that perspective our
treatment is decidedly theoretical. We have avoided
abstraction and full generality in many situations,
however. Our plan has been to introduce fundamental
ideas in relatively simple situations and to show their
impact on relevant applications. The student is then, we
feel, well prepared to fight through more specialized
treatises. There are parts of the exposition that require
Lebesgue integration, distributions and Fourier
transforms, and Sobolev spaces. We have included a
long appendix, Chapter 8, giving precise statements of
all results used. This may be thought of as an
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introduction to these topics. The reader who is not
familiar with these subjects may refer to parts of Chapter
8 as needed or become somewhat familiar with them as
prerequisite and treat Chapter 8 as Chapter O.
This is the second edition of the well-established text in
partial differential equations, emphasizing modern,
practical solution techniques. This updated edition
includes a new chapter on transform methods and a new
section on integral equations in the numerical methods
chapter. The authors have also included additional
exercises.
The description for this book, Contributions to the Theory of
Partial Differential Equations. (AM-33), Volume 33, will be
forthcoming.
The first of three volumes on partial differential equations, this
one introduces basic examples arising in continuum
mechanics, electromagnetism, complex analysis and other
areas, and develops a number of tools for their solution, in
particular Fourier analysis, distribution theory, and Sobolev
spaces. These tools are then applied to the treatment of basic
problems in linear PDE, including the Laplace equation, heat
equation, and wave equation, as well as more general elliptic,
parabolic, and hyperbolic equations.The book is targeted at
graduate students in mathematics and at professional
mathematicians with an interest in partial differential
equations, mathematical physics, differential geometry,
harmonic analysis, and complex analysis.
In this undergraduate/graduate textbook, the authors
introduce ODEs and PDEs through 50 class-tested lectures.
Mathematical concepts are explained with clarity and rigor,
using fully worked-out examples and helpful illustrations.
Exercises are provided at the end of each chapter for
practice. The treatment of ODEs is developed in conjunction
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with PDEs and is aimed mainly towards applications. The
book covers important applications-oriented topics such as
solutions of ODEs in form of power series, special functions,
Bessel functions, hypergeometric functions, orthogonal
functions and polynomials, Legendre, Chebyshev, Hermite,
and Laguerre polynomials, theory of Fourier series.
Undergraduate and graduate students in mathematics,
physics and engineering will benefit from this book. The book
assumes familiarity with calculus.
This first volume of a highly regarded two-volume text is fully
usable on its own. After going over some of the preliminaries,
the authors discuss mathematical models that yield first-order
partial differential equations; motivations, classifications, and
some methods of solution; linear and semilinear equations;
chromatographic equations with finite rate expressions;
homogeneous and nonhomogeneous quasilinear equations;
formation and propagation of shocks; conservation equations,
weak solutions, and shock layers; nonlinear equations; and
variational problems. Exercises appear at the end of most
sections. This volume is geared to advanced undergraduates
or first-year grad students with a sound understanding of
calculus and elementary ordinary differential equations. 1986
edition. 189 black-and-white illustrations. Author and subject
indices.
"Optimal control theory is concerned with finding control
functions that minimize cost functions for systems described
by differential equations. The methods have found
widespread applications in aeronautics, mechanical
engineering, the life sciences, and many other disciplines.
This book focuses on optimal control problems where the
state equation is an elliptic or parabolic partial differential
equation. Included are topics such as the existence of optimal
solutions, necessary optimality conditions and adjoint
equations, second-order sufficient conditions, and main
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principles of selected numerical techniques. It also contains a
survey on the Karush-Kuhn-Tucker theory of nonlinear
programming in Banach spaces. The exposition begins with
control problems with linear equations, quadratic cost
functions and control constraints. To make the book selfcontained, basic facts on weak solutions of elliptic and
parabolic equations are introduced. Principles of functional
analysis are introduced and explained as they are needed.
Many simple examples illustrate the theory and its hidden
difficulties. This start to the book makes it fairly self-contained
and suitable for advanced undergraduates or beginning
graduate students. Advanced control problems for nonlinear
partial differential equations are also discussed. As
prerequisites, results on boundedness and continuity of
solutions to semilinear elliptic and parabolic equations are
addressed. These topics are not yet readily available in books
on PDEs, making the exposition also interesting for
researchers. Alongside the main theme of the analysis of
problems of optimal control, Tr'oltzsch also discusses
numerical techniques. The exposition is confined to brief
introductions into the basic ideas in order to give the reader
an impression of how the theory can be realized numerically.
After reading this book, the reader will be familiar with the
main principles of the numerical analysis of PDE-constrained
optimization."--Publisher's description.
This highly visual introductory textbook provides a rigorous
mathematical foundation for all solution methods and
reinforces ties to physical motivation.
Provides more than 150 fully solved problems for linear partial
differential equations and boundary value problems. Partial
Differential Equations: Theory and Completely Solved
Problems offers a modern introduction into the theory and
applications of linear partial differential equations (PDEs). It is
the material for a typical third year university course in PDEs.
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The material of this textbook has been extensively class
tested over a period of 20 years in about 60 separate classes.
The book is divided into two parts. Part I contains the Theory
part and covers topics such as a classification of second
order PDEs, physical and biological derivations of the heat,
wave and Laplace equations, separation of variables, Fourier
series, D’Alembert’s principle, Sturm-Liouville theory, special
functions, Fourier transforms and the method of
characteristics. Part II contains more than 150 fully solved
problems, which are ranked according to their difficulty. The
last two chapters include sample Midterm and Final exams for
this course with full solutions.
This book collects papers mainly presented at the
"International Conference on Partial Differential Equations:
Theory, Control and Approximation" (May 28 to June 1, 2012
in Shanghai) in honor of the scientific legacy of the
exceptional mathematician Jacques-Louis Lions. The
contributors are leading experts from all over the world,
including members of the Academies of Sciences in France,
the USA and China etc., and their papers cover key fields of
research, e.g. partial differential equations, control theory and
numerical analysis, that Jacques-Louis Lions created or
contributed so much to establishing.

This is the second edition of the now definitive text on
partial differential equations (PDE). It offers a
comprehensive survey of modern techniques in the
theoretical study of PDE with particular emphasis on
nonlinear equations. Its wide scope and clear exposition
make it a great text for a graduate course in PDE. For
this edition, the author has made numerous changes,
including a new chapter on nonlinear wave equations,
more than 80 new exercises, several new sections, a
significantly expanded bibliography. About the First
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Edition: I have used this book for both regular PDE and
topics courses. It has a wonderful combination of insight
and technical detail. ... Evans' book is evidence of his
mastering of the field and the clarity of presentation.
--Luis Caffarelli, University of Texas It is fun to teach
from Evans' book. It explains many of the essential ideas
and techniques of partial differential equations ... Every
graduate student in analysis should read it. --David
Jerison, MIT I use Partial Differential Equations to
prepare my students for their Topic exam, which is a
requirement before starting working on their dissertation.
The book provides an excellent account of PDE's ... I am
very happy with the preparation it provides my students.
--Carlos Kenig, University of Chicago Evans' book has
already attained the status of a classic. It is a clear
choice for students just learning the subject, as well as
for experts who wish to broaden their knowledge ... An
outstanding reference for many aspects of the field.
--Rafe Mazzeo, Stanford University
This book offers an ideal graduate-level introduction to
the theory of partial differential equations. The first part
of the book describes the basic mathematical problems
and structures associated with elliptic, parabolic, and
hyperbolic partial differential equations, and explores the
connections between these fundamental types. Aspects
of Brownian motion or pattern formation processes are
also presented. The second part focuses on existence
schemes and develops estimates for solutions of elliptic
equations, such as Sobolev space theory, weak and
strong solutions, Schauder estimates, and Moser
iteration. In particular, the reader will learn the basic
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techniques underlying current research in elliptic partial
differential equations. This revised and expanded third
edition is enhanced with many additional examples that
will help motivate the reader. New features include a
reorganized and extended chapter on hyperbolic
equations, as well as a new chapter on the relations
between different types of partial differential equations,
including first-order hyperbolic systems, Langevin and
Fokker-Planck equations, viscosity solutions for elliptic
PDEs, and much more. Also, the new edition contains
additional material on systems of elliptic partial
differential equations, and it explains in more detail how
the Harnack inequality can be used for the regularity of
solutions.
The book is intended as an advanced undergraduate or
first-year graduate course for students from various
disciplines, including applied mathematics, physics and
engineering. It has evolved from courses offered on
partial differential equations (PDEs) over the last several
years at the Politecnico di Milano. These courses had a
twofold purpose: on the one hand, to teach students to
appreciate the interplay between theory and modeling in
problems arising in the applied sciences, and on the
other to provide them with a solid theoretical background
in numerical methods, such as finite elements.
Accordingly, this textbook is divided into two parts. The
first part, chapters 2 to 5, is more elementary in nature
and focuses on developing and studying basic problems
from the macro-areas of diffusion, propagation and
transport, waves and vibrations. In turn the second part,
chapters 6 to 11, concentrates on the development of
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Hilbert spaces methods for the variational formulation
and the analysis of (mainly) linear boundary and initialboundary value problems.
An accessible yet rigorous introduction to partial
differential equations This textbook provides beginning
graduate students and advanced undergraduates with an
accessible introduction to the rich subject of partial
differential equations (PDEs). It presents a rigorous and
clear explanation of the more elementary theoretical
aspects of PDEs, while also drawing connections to
deeper analysis and applications. The book serves as a
needed bridge between basic undergraduate texts and
more advanced books that require a significant
background in functional analysis. Topics include first
order equations and the method of characteristics,
second order linear equations, wave and heat equations,
Laplace and Poisson equations, and separation of
variables. The book also covers fundamental solutions,
Green's functions and distributions, beginning functional
analysis applied to elliptic PDEs, traveling wave solutions
of selected parabolic PDEs, and scalar conservation
laws and systems of hyperbolic PDEs. Provides an
accessible yet rigorous introduction to partial differential
equations Draws connections to advanced topics in
analysis Covers applications to continuum mechanics An
electronic solutions manual is available only to
professors An online illustration package is available to
professors
Graduate-level exposition by noted Russian
mathematician offers rigorous, readable coverage of
classification of equations, hyperbolic equations, elliptic
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equations, and parabolic equations. Translated from the
Russian by A. Shenitzer.
Suitable for both senior undergraduate and graduate
students, this is a self-contained book dealing with the
classical theory of the partial differential equations
through a modern approach; requiring minimal previous
knowledge. It represents the solutions to three important
equations of mathematical physics – Laplace and
Poisson equations, Heat or diffusion equation, and wave
equations in one and more space dimensions. Keen
readers will benefit from more advanced topics and
many references cited at the end of each chapter. In
addition, the book covers advanced topics such as
Conservation Laws and Hamilton-Jacobi Equation.
Numerous real-life applications are interspersed
throughout the book to retain readers' interest.
Does entropy really increase no matter what we do? Can
light pass through a Big Bang? What is certain about the
Heisenberg uncertainty principle? Many laws of physics
are formulated in terms of differential equations, and the
questions above are about the nature of their solutions.
This book puts together the three main aspects of the
topic of partial differential equations, namely theory,
phenomenology, and applications, from a contemporary
point of view. In addition to the three principal examples
of the wave equation, the heat equation, and Laplace's
equation, the book has chapters on dispersion and the
Schrödinger equation, nonlinear hyperbolic conservation
laws, and shock waves. The book covers material for an
introductory course that is aimed at beginning graduate
or advanced undergraduate level students. Readers
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should be conversant with multivariate calculus and
linear algebra. They are also expected to have taken an
introductory level course in analysis. Each chapter
includes a comprehensive set of exercises, and most
chapters have additional projects, which are intended to
give students opportunities for more in-depth and openended study of solutions of partial differential equations
and their properties.
This text on partial differential equations is intended for
readers who want to understand the theoretical
underpinnings of modern PDEs in settings that are
important for the applications without using extensive
analytic tools required by most advanced texts. The
assumed mathematical background is at the level of
multivariable calculus and basic metric space material,
but the latter is recalled as relevant as the text
progresses. The key goal of this book is to be
mathematically complete without overwhelming the
reader, and to develop PDE theory in a manner that
reflects how researchers would think about the material.
A concrete example is that distribution theory and the
concept of weak solutions are introduced early because
while these ideas take some time for the students to get
used to, they are fundamentally easy and, on the other
hand, play a central role in the field. Then, Hilbert spaces
that are quite important in the later development are
introduced via completions which give essentially all the
features one wants without the overhead of measure
theory. There is additional material provided for readers
who would like to learn more than the core material, and
there are numerous exercises to help solidify one's
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understanding. The text should be suitable for advanced
undergraduates or for beginning graduate students
including those in engineering or the sciences.
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