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Walter A Strauss Partial Differential Equations
Solutions
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 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
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 the variational formulation and the analysis
of (mainly) linear boundary and initial-boundary value problems.
Page 1/12

Read Online Walter A Strauss Partial Differential Equations Solutions
The theory of nonlinear wave equations in the absence of shocks
began in the 1960s. Despite a great deal of recent activity in
this area, some major issues remain unsolved, such as sharp
conditions for the global existence of solutions with arbitrary
initial data, and the global phase portrait in the presence of
periodic solutions and traveling waves. This book, based on
lectures presented by the author at George Mason University in
January 1989, seeks to present the sharpest results to date in
this area. The author surveys the fundamental qualitative
properties of the solutions of nonlinear wave equations in the
absence of boundaries and shocks. These properties include the
existence and regularity of global solutions, strong and weak
singularities, asymptotic properties, scattering theory and
stability of solitary waves. Wave equations of hyperbolic,
Schrodinger, and KdV type are discussed, as well as the YangMills and the Vlasov-Maxwell equations. The book offers readers
a broad overview of the field and an understanding of the most
recent developments, as well as the status of some important
unsolved problems. Intended for mathematicians and physicists
interested in nonlinear waves, this book would be suitable as
the basis for an advanced graduate-level course.
Designed to bridge the gap between graduate-level texts in
partial differential equations and the current literature in
research journals, this text introduces students to a wide
variety of more modern methods - especially the use of
functional analysis - which has characterized much of the recent
development of PDEs. *Covers the modern, functional analytic
methods in use today -- especially as they pertain to nonlinear
equations. *Maintains mathematical rigor and generality whenever
possible -- but not at the expense of clarity or concreteness.
*Offers a rapid pace -- with some proofs and applications
relegated to exercises. *Unlike other texts -- which start with
the treatment of second-order equations -- begins with the
method of characteristics and first-order equations, with an
emphasis in its constructive aspects. *Introduces the methods by
emphasizing important applications. *Illustrates topics with
many figures. *Contains nearly 400 exercises, most with hints or
solutions. *Provides chapter summaries. *Lists references for
further reading.
Qualitative Theory
Outlines and Highlights for Partial Differential Equations by
Walter a Strauss, Isbn
Differential Equations: From Calculus to Dynamical Systems:
Second Edition
Partial Differential Equations of Parabolic Type
Proceedings of a Symposium Conducted by the Mathematics Research
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Center, the University of Wisconsin–Madison, October 17–19, 1977
The study of complex variables is beautiful from a purely mathematical
point of view, and very useful for solving a wide array of problems arising in
applications. This introduction to complex variables, suitable as a text for a
one-semester course, has been written for undergraduate students in
applied mathematics, science, and engineering. Based on the authors'
extensive teaching experience, it covers topics of keen interest to these
students, including ordinary differential equations, as well as Fourier and
Laplace transform methods for solving partial differential equations arising
in physical applications. Many worked examples, applications, and
exercises are included. With this foundation, students can progress beyond
the standard course and explore a range of additional topics, including
generalized Cauchy theorem, Painlevé equations, computational methods,
and conformal mapping with circular arcs. Advanced topics are labeled
with an asterisk and can be included in the syllabus or form the basis for
challenging student projects.
Linear and nonlinear waves are a central part of the theory of PDEs. This
book begins with a description of one-dimensional waves and their
visualization through computer-aided techniques. Next, traveling waves are
covered, such as solitary waves for the Klein-Gordon and KdV equations.
Finally, the author gives a lucid discussion of waves arising from
conservation laws, including shock and rarefaction waves. As an
application, interesting models of traffic flow are used to illustrate
conservation laws and wave phenomena. This book is based on a course
given by the author at the IAS/Park City Mathematics Institute. It is
suitable for independent study by undergraduate students in mathematics,
engineering, and science programs. This book is published in cooperation
with IAS/Park City Mathematics Institute.
Building on the basic techniques of separation of variables and Fourier
series, the book presents the solution of boundary-value problems for basic
partial differential equations: the heat equation, wave equation, and
Laplace equation, considered in various standard coordinate
systems--rectangular, cylindrical, and spherical. Each of the equations is
derived in the three-dimensional context; the solutions are organized
according to the geometry of the coordinate system, which makes the
mathematics especially transparent. Bessel and Legendre functions are
studied and used whenever appropriate throughout the text. The notions of
steady-state solution of closely related stationary solutions are developed
for the heat equation; applications to the study of heat flow in the earth are
presented. The problem of the vibrating string is studied in detail both in
the Fourier transform setting and from the viewpoint of the explicit
representation (d'Alembert formula). Additional chapters include the
numerical analysis of solutions and the method of Green's functions for
solutions of partial differential equations. The exposition also includes
asymptotic methods (Laplace transform and stationary phase). With more
than 200 working examples and 700 exercises (more than 450 with
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answers), the book is suitable for an undergraduate course in partial
differential equations.
Graduate-level exposition by noted Russian mathematician offers rigorous,
readable coverage of classification of equations, hyperbolic equations,
elliptic equations, and parabolic equations. Translated from the Russian by
A. Shenitzer.
An Introduction to the Mathematical Theory of Waves
Student Solutions Manual to accompany Partial Differential Equations: An
Introduction, 2e
Methods and Applications
From Modelling to Theory
An Introduction

View the abstract.
This textbook provides a comprehensive introduction to the
qualitative theory of ordinary differential equations. It
includes a discussion of the existence and uniqueness of
solutions, phase portraits, linear equations, stability
theory, hyperbolicity and equations in the plane. The
emphasis is primarily on results and methods that allow one
to analyze qualitative properties of the solutions without
solving the equations explicitly. The text includes numerous
examples that illustrate in detail the new concepts and
results as well as exercises at the end of each chapter. The
book is also intended to serve as a bridge to important
topics that are often left out of a course on ordinary
differential equations. In particular, it provides brief
introductions to bifurcation theory, center manifolds,
normal forms and Hamiltonian systems.
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 should be conversant
with multivariate calculus and linear algebra. They are also
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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 indepth and open-ended study of solutions of partial
differential equations and their properties.
Methods of solution for partial differential equations
(PDEs) used in mathematics, science, and engineering are
clarified in this self-contained source. The reader will
learn how to use PDEs to predict system behaviour from an
initial state of the system and from external influences,
and enhance the success of endeavours involving reasonably
smooth, predictable changes of measurable quantities. This
text enables the reader to not only find solutions of many
PDEs, but also to interpret and use these solutions. It
offers 6000 exercises ranging from routine to challenging.
The palatable, motivated proofs enhance understanding and
retention of the material. Topics not usually found in books
at this level include but examined in this text: the
application of linear and nonlinear first-order PDEs to the
evolution of population densities and to traffic shocks
convergence of numerical solutions of PDEs and
implementation on a computer convergence of Laplace series
on spheres quantum mechanics of the hydrogen atom solving
PDEs on manifolds The text requires some knowledge of
calculus but none on differential equations or linear
algebra.
Introduction to Partial Differential Equations with
Applications
Partial Differential Equations in Action
Partial Differential Equations: An Introduction, 2nd Edition
An Introduction to Generalized Functions, with Applications
Linear Algebra
This textbook is for the standard, one-semester, junior-senior course that often goes by
the title "Elementary Partial Differential Equations" or "Boundary Value Problems;' The
audience usually consists of stu dents in mathematics, engineering, and the physical
sciences. The topics include derivations of some of the standard equations of
mathemati cal physics (including the heat equation, the· wave equation, and the
Laplace's equation) and methods for solving those equations on bounded and
unbounded domains. Methods include eigenfunction expansions or separation of
variables, and methods based on Fourier and Laplace transforms. Prerequisites include
calculus and a post-calculus differential equations course. There are several excellent
texts for this course, so one can legitimately ask why one would wish to write another.
A survey of the content of the existing titles shows that their scope is broad and the
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analysis detailed; and they often exceed five hundred pages in length. These books gen
erally have enough material for two, three, or even four semesters. Yet, many
undergraduate courses are one-semester courses. The author has often felt that
students become a little uncomfortable when an instructor jumps around in a long
volume searching for the right topics, or only par tially covers some topics; but they are
secure in completely mastering a short, well-defined introduction. This text was written
to proVide a brief, one-semester introduction to partial differential equations.
This volume presents original research papers and expository articles from the
conference in honor of Walter A. Strauss's sixtieth birthday held at Brown University in
Providence (RI). The book offers a collection of original papers and expository articles
mainly devoted to the study of nonlinear wave equations. The articles cover a wide
range of topics, including scattering theory, dispersive waves, classical field theory,
mathematical fluid dynamics, kinetic theory, stability theory, and variational methods.
The book offers a nice cross-section of current trends and research directions in the
study of nonlinear wave equations and related topics.
Rich in proofs, examples, and exercises, this widely adopted text emphasizes physics
and engineering applications. The Student Solutions Manual can be downloaded free
from Dover's site; the Instructor Solutions Manual is available upon request. 2004
edition, with minor revisions.
* Proposes a radically new and thoroughly algorithmic approach to linear algebra * Each
proof is an algorithm described in English that can be translated into the computer
language the class is using and put to work solving problems and generating new
examples * Designed for a one-semester course, this text gives the student many
examples to work through and copious exercises to test their skills and extend their
knowledge of the subject
Partial Differential Equations with Fourier Series and Boundary Value Problems
With Fourier Series and Boundary Value Problems
A Course on Partial Differential Equations
Essential Partial Differential Equations
An Introduction to Partial Differential Equations
Normal 0 false false false This book emphasizes the physical interpretation of mathematical
solutions and introduces applied mathematics while presenting differential equations.
Coverage includes Fourier series, orthogonal functions, boundary value problems, Green's
functions, and transform methods. This text is ideal for readers interested in science,
engineering, and applied mathematics.
A thoroughly modern textbook for the sophomore-level differential equations course. The
examples and exercises emphasize modeling not only in engineering and physics but also in
applied mathematics and biology. There is an early introduction to numerical methods and,
throughout, a strong emphasis on the qualitative viewpoint of dynamical systems. Bifurcations
and analysis of parameter variation is a persistent theme. Presuming previous exposure to
only two semesters of calculus, necessary linear algebra is developed as needed. The
exposition is very clear and inviting. The book would serve well for use in a flipped-classroom
pedagogical approach or for self-study for an advanced undergraduate or beginning graduate
student. This second edition of Noonburg's best-selling textbook includes two new chapters on
partial differential equations, making the book usable for a two-semester sequence in
differential equations. It includes exercises, examples, and extensive student projects taken
from the current mathematical and scientific literature.
Our understanding of the fundamental processes of the natural world is based to a large extent
on partial differential equations (PDEs). The second edition of Partial Differential Equations
provides an introduction to the basic properties of PDEs and the ideas and techniques that
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have proven useful in analyzing them. It provides the student a broad perspective on the
subject, illustrates the incredibly rich variety of phenomena encompassed by it, and imparts a
working knowledge of the most important techniques of analysis of the solutions of the
equations. In this book mathematical jargon is minimized. Our focus is on the three most
classical PDEs: the wave, heat and Laplace equations. Advanced concepts are introduced
frequently but with the least possible technicalities. The book is flexibly designed for juniors,
seniors or beginning graduate students in science, engineering or mathematics.
With this book, even readers unfamiliar with the field can acquire sufficient background to
understand research literature related to the theory of parabolic and elliptic equations. 1964
edition.
Analytical and Computational Aspects
Introduction to Complex Variables and Applications
Partial Differential Equations
Basic Partial Differential Equations
Partial Differential Equations for Scientists and Engineers
Practice partial differential equations with this student solutions manual Corresponding chapter-bychapter with Walter Strauss's Partial Differential Equations, this student solutions manual consists of
the answer key to each of the practice problems in the instructional text. Students will follow along
through each of the chapters, providing practice for areas of study including waves and diffusions,
reflections and sources, boundary problems, Fourier series, harmonic functions, and more. Coupled
with Strauss's text, this solutions manual provides a complete resource for learning and practicing
partial differential equations.
This text features numerous worked examples in its presentation of elements from the theory of
partial differential equations, emphasizing forms suitable for solving equations. Solutions to oddnumbered problems appear at the end. 1957 edition.
"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"-This volume provides an introduction to the analytical and numerical aspects of partial differential
equations (PDEs). It unifies an analytical and computational approach for these; the qualitative
behaviour of solutions being established using classical concepts: maximum principles and energy
methods. Notable inclusions are the treatment of irregularly shaped boundaries, polar coordinates
and the use of flux-limiters when approximating hyperbolic conservation laws. The numerical
analysis of difference schemes is rigorously developed using discrete maximum principles and
discrete Fourier analysis. A novel feature is the inclusion of a chapter containing projects, intended
for either individual or group study, that cover a range of topics such as parabolic smoothing,
travelling waves, isospectral matrices, and the approximation of multidimensional
advection–diffusion problems. The underlying theory is illustrated by numerous examples and there
are around 300 exercises, designed to promote and test understanding. They are starred according to
level of difficulty. Solutions to odd-numbered exercises are available to all readers while evennumbered solutions are available to authorised instructors. Written in an informal yet rigorous style,
Essential Partial Differential Equations is designed for mathematics undergraduates in their final or
penultimate year of university study, but will be equally useful for students following other scientific
and engineering disciplines in which PDEs are of practical importance. The only prerequisite is a
familiarity with the basic concepts of calculus and linear algebra.
Ordinary Differential Equations
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Distribution Theory and Transform Analysis
Beginning Partial Differential Equations
Introduction to Partial Differential Equations
Second Edition
Partial Differential Equations presents a balanced and comprehensive introduction to the
concepts and 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 equations̶this 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 self-study. 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.
This book is meant as a present to honor Professor on the th occasion of his 70 birthday. It
collects refereed contributions from sixty-one mathematicians from eleven countries. They
cover many different areas of research related to the work of Professor including NavierStokes equations, nonlinear elasticity, non-Newtonian fluids, regularity of solutions of
parabolic and elliptic problems, operator theory and numerical methods. The realization of
this book could not have been made possible without the generous support of Centro de
Matemática Aplicada (CMA/IST) and Fundação Calouste Gulbenkian. Special thanks are due to
Dr. Ulrych for the careful preparation of the final version of this book. Last but not least, we
wish to express our gratitude to Dr. for her invaluable assistance from the very beginning.
This project could not have been successfully concluded without her enthusiasm and loving
care for her father. On behalf of the editors ADÉLIA SEQUEIRA v honored by the Order of
Merit of the Czech Republic by Václav Havel, President of the Czech Republic, on the October
28, 1998, Professor Emeritus of Mathematics at the Charles University in Prague, Presidential
Research Professor at the Northern Illinois University and Doctor Honoris Causa at the
Technical University of Dresden, has been enriching the Czech and world mathematics with
his new ideas in the areas of partial differential equations, nonlinear functional analysis and
applications of the both disciplines in continuum mechanics and hydrodynamics for more
than forty years.
Nonlinear Evolution Equation covers the proceedings of the Symposium by the same title,
conducted by the Mathematics Research Center at the University of Wisconsin, Madison on
October 17-19, 1977. This book is divided into 13 chapters and begins with reviews of the
uniqueness of solution to systems of conservation laws and the computational aspects of
Glimm s method. The next chapters examine the theoretical and practical aspects of
Boltzmann, Navier-Stokes, and evolution equations. These topics are followed by discussions
of the practical applications of Trotter s product formula for some nonlinear semigroups
and the finite time blow-up in nonlinear problems. The closing chapters deal with a
Hamiltonian approach to the K-dV and other equations, along with a variational method for
finding periodic solutions of differential equations. This book will prove useful to
mathematicians and engineers.
The description for this book, Introduction to Partial Differential Equations. (MN-17), Volume
17, will be forthcoming.
9780470054567
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Cram 101 Textbook Outlines to Accompany: Partial Differential Equations
Applied Partial Differential Equations
Applied Nonlinear Analysis
Global Dynamics Above the Ground State Energy for the Combined Power-Type Nonlinear
Schrödinger Equations with Energy-Critical Growth at Low Frequencies
Never HIGHLIGHT a Book Again! Virtually all of the testable terms,
concepts, persons, places, and events from the textbook are included.
Cram101 Just the FACTS101 studyguides give all of the outlines,
highlights, notes, and quizzes for your textbook with optional online
comprehensive practice tests. Only Cram101 is Textbook Specific.
Accompanys: 9780470054567 .
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
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 Cauchy-Kovalevsky theory, more. Problems and answers.
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 multi-variable, ordinary differential equations, and basic
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linear algebra. While the classical topics of separation of variables,
Fourier analysis, boundary value problems, Green's functions, and
special 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.
Nonlinear Evolution Equations
Partial Differential Equations and Boundary-value Problems with
Applications
A Conference in Honor of Walter A. Strauss on the Occasion of His
Sixtieth Birthday, May 2-3, 1998, Brown University
Elements of Partial Differential Equations
Lectures on Partial Differential Equations

Reintroduced in 2004, this important book is back in print from the AMS. The material is
presented in two main parts. The first part, .Hyperbolic and Parabolic Equations., written by
F. John, contains a well-chosen assortment of material which is designed to give an
understanding of some problems and techniques involving hyperbolic and parabolic
equations. The emphasis is on illustrating the subject without attempting to survey it. The
point of view is classical, which serves well in furnishing insight into the subject. The second
part, .Elliptic Equations., written by L. Bers and M. Schechter, contains a very readable
account of the results and methods of the theory of linear elliptic equations, including the
maximum principle, Hilbert space methods, and potential theory methods. Also included is a
discussion of some quasi-linear elliptic equations. This book is suitable for those familiar
with only the fundamentals of real and complex analysis.
Features a balance between theory, proofs, and examples and provides applications across
diverse fields of study Ordinary Differential Equations presents a thorough discussion of
first-order differential equations and progresses to equations of higher order. The book
transitions smoothly from first-order to higher-order equations, allowing readers to develop
a complete understanding of the related theory. Featuring diverse and interesting applications
from engineering, bioengineering, ecology, and biology, the book anticipates potential
difficulties in understanding the various solution steps and provides all the necessary details.
Topical coverage includes: First-Order Differential Equations Higher-Order Linear
Equations Applications of Higher-Order Linear Equations Systems of Linear Differential
Equations Laplace Transform Series Solutions Systems of Nonlinear Differential Equations
In addition to plentiful exercises and examples throughout, each chapter concludes with a
summary that outlines key concepts and techniques. The book's design allows readers to
interact with the content, while hints, cautions, and emphasis are uniquely featured in the
margins to further help and engage readers. Written in an accessible style that includes all
needed details and steps, Ordinary Differential Equations is an excellent book for courses on
the topic at the upper-undergraduate level. The book also serves as a valuable resource for
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professionals in the fields of engineering, physics, and mathematics who utilize differential
equations in their everyday work. An Instructors Manual is available upon request. Email
sfriedman@wiley.com for information. There is also a Solutions Manual available. The
ISBN is 9781118398999.
DIVBook focuses mainly on boundary-value and initial-boundary-value problems on
spatially bounded and on unbounded domains; integral transforms; uniqueness and
continuous dependence on data, first-order equations, and more. Numerous exercises
included. /div
Partial differential equations are fundamental to the modeling of natural phenomena. The
desire to understand the solutions of these equations has always had a prominent place in the
efforts of mathematicians and has inspired such diverse fields as complex function theory,
functional analysis, and algebraic topology. This book, meant for a beginning graduate
audience, provides a thorough introduction to partial differential equations.
An Introduction to Theory and Applications
Nonlinear Wave Equations
Third Edition
Practical text shows how to formulate and solve partial differential equations.
Coverage of diffusion-type problems, hyperbolic-type problems, elliptic-type
problems, numerical and approximate methods. Solution guide available upon
request. 1982 edition.
Distribution theory, a relatively recent mathematical approach to classical
Fourier analysis, not only opened up new areas of research but also helped
promote the development of such mathematical disciplines as ordinary and
partial differential equations, operational calculus, transformation theory, and
functional analysis. This text was one of the first to give a clear explanation of
distribution theory; it combines the theory effectively with extensive practical
applications to science and engineering problems. Based on a graduate course
given at the State University of New York at Stony Brook, this book has two
objectives: to provide a comparatively elementary introduction to distribution
theory and to describe the generalized Fourier and Laplace transformations
and their applications to integrodifferential equations, difference equations,
and passive systems. After an introductory chapter defining distributions and
the operations that apply to them, Chapter 2 considers the calculus of
distributions, especially limits, differentiation, integrations, and the interchange
of limiting processes. Some deeper properties of distributions, such as their
local character as derivatives of continuous functions, are given in Chapter 3.
Chapter 4 introduces the distributions of slow growth, which arise naturally in
the generalization of the Fourier transformation. Chapters 5 and 6 cover the
convolution process and its use in representing differential and difference
equations. The distributional Fourier and Laplace transformations are
developed in Chapters 7 and 8, and the latter transformation is applied in
Chapter 9 to obtain an operational calculus for the solution of differential and
difference equations of the initial-condition type. Some of the previous theory
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is applied in Chapter 10 to a discussion of the fundamental properties of
certain physical systems, while Chapter 11 ends the book with a consideration
of periodic distributions. Suitable for a graduate course for engineering and
science students or for a senior-level undergraduate course for mathematics
majors, this book presumes a knowledge of advanced calculus and the
standard theorems on the interchange of limit processes. A broad spectrum of
problems has been included to satisfy the diverse needs of various types of
students.
This modern take on partial differential equations does not require knowledge
beyond vector calculus and linear algebra. The author focuses on the most
important classical partial differential equations, including conservation
equations and their characteristics, the wave equation, the heat equation,
function spaces, and Fourier series, drawing on tools from analysis only as they
arise. Within each section the author creates a narrative that answers the five
questions: What is the scientific problem we are trying to understand? How do
we model that with PDE? What techniques can we use to analyze the PDE? How
do those techniques apply to this equation? What information or insight did we
obtain by developing and analyzing the PDE? The text stresses the interplay
between modeling and mathematical analysis, providing a thorough source of
problems and an inspiration for the development of methods.
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