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Eventually, you will categorically discover a extra experience and feat by spending
more cash. yet when? complete you undertake that you require to get those all
needs like having signiﬁcantly cash? Why dont you attempt to get something basic in
the beginning? Thats something that will guide you to comprehend even more
regarding the globe, experience, some places, when history, amusement, and a lot
more?
It is your very own grow old to perform reviewing habit. in the course of guides you
could enjoy now is Elements Of Partial Diﬀerential Equations Dover Books On
Mathematics below.

DFA - KEITH LEON
A balanced guide to the essential techniques for solving elliptic partial diﬀerential equations Numerical Analysis of Partial Diﬀerential Equations provides a comprehensive, self-contained treatment of
the quantitative methods used to solve
elliptic partial diﬀerential equations
(PDEs), with a focus on the eﬃciency as
well as the error of the presented methods. The author utilizes coverage of theoretical PDEs, along with the nu merical
solution of linear systems and various examples and exercises, to supply readers
with an introduction to the essential concepts in the numerical analysis of PDEs.
The book presents the three main discretization methods of elliptic PDEs: ﬁnite
diﬀerence, ﬁnite elements, and spectral
methods. Each topic has its own devoted
chapters and is discussed alongside additional key topics, including: The mathematical theory of elliptic PDEs Numerical
linear algebra Time-dependent PDEs
Multigrid and domain decomposition
PDEs posed on inﬁnite domains The book

concludes with a discussion of the methods for nonlinear problems, such as Newton's method, and addresses the importance of hands-on work to facilitate learning. Each chapter concludes with a set of
exercises, including theoretical and programming problems, that allows readers
to test their understanding of the presented theories and techniques. In addition, the book discusses important nonlinear problems in many ﬁelds of science
and engineering, providing information
as to how they can serve as computing
projects across various disciplines. Requiring only a preliminary understanding
of analysis, Numerical Analysis of Partial
Diﬀerential Equations is suitable for
courses on numerical PDEs at the upper-undergraduate and graduate levels.
The book is also appropriate for students
majoring in the mathematical sciences
and engineering.
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 odd-num-
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bered problems appear at the end. 1957
edition.
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.
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 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 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
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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.
Combining both the classical theory and
numerical techniques for partial diﬀerential equations, this thoroughly modern
approach shows the signiﬁcance of computations in PDEs and illustrates the
strong interaction between mathematical theory and the development of numerical methods. Great care has been
taken throughout the book to seek a
sound balance between these techniques. The authors present the material
at an easy pace and exercises ranging
from the straightforward to the challenging have been included. In addition there
are some "projects" suggested, either to
refresh the students memory of results
needed in this course, or to extend the
theories developed in the text. Suitable
for undergraduate and graduate students in mathematics and engineering.
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
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studying basic problems from the macroareas 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.
A new edition of a classic textbook on
complex analysis with an emphasis on
translating visual intuition to rigorous
proof.
This textbook is an elementary introduction to the basic principles of partial
diﬀerential equations. With many illustrationsitintroduces PDEs on an elementary
level, enabling the reader to understand
what partial diﬀerential equations are,
where they come from and how they can
be solved. The intention is that the reader understands the basic principles
which are valid for particular types of
PDEs, and to acquire some classical
methods to solve them, thus the authors
restrict their considerations to fundamental types of equations and basic methods. Only basic facts from calculus and
linear ordinary diﬀerential equations of
ﬁrst and second order are needed as a
prerequisite. The book is addressed to
students who intend to specialize in
mathematics as well as to students of
physics, engineering, and economics.

3

ed and documented in Appendix A. The
book contains the relevant theory and error analysis for most of the methods
studied, but also emphasizes the practical aspects involved in implementing the
methods. Students using this book will
actually see and write programs (FORTRAN or MATLAB) for solving ordinary
and partial diﬀerential equations, using
both ﬁnite diﬀerences and ﬁnite elements. In addition, they will be able to
solve very diﬃcult partial diﬀerential equations using the software PDE2D, presented in Appendix A. PDE2D solves very
general steady-state, time-dependent
and eigenvalue PDE systems, in 1D intervals, general 2D regions, and a wide
range of simple 3D regions. Contents:Direct Solution of Linear SystemsInitial Value Ordinary Diﬀerential EquationsThe Initial Value Diﬀusion ProblemThe Initial Value Transport and Wave ProblemsBoundary Value ProblemsThe Finite Element MethodsAppendix A — Solving
PDEs with PDE2DAppendix B — The Fourier Stability MethodAppendix C — MATLAB ProgramsAppendix D — Answers to
Selected Exercises Readership: Undergraduate, graduate students and researchers. Key Features:The discussion of stability, absolute stability and stiﬀness in
Chapter 1 is clearer than in other textsStudents will actually learn to write programs solving a range of simple PDEs using the ﬁnite element method in chapter
5In Appendix A, students will be able to
solve quite diﬃcult PDEs, using the author's software package, PDE2D. (a free
version is available which solves small to
moderate sized problems)Keywords:Diﬀerential Equations;Partial Diﬀerential Equations;Finite Element Method;Finite Diﬀerence Method;Computational
Science;Numerical AnalysisReviews:
"This book is very well written and it is
relatively easy to read. The presentation

This book presents methods for the computational solution of diﬀerential equations, both ordinary and partial, time-dependent and steady-state. Finite diﬀerence methods are introduced and analyzed in the ﬁrst four chapters, and ﬁnite
element methods are studied in chapter
ﬁve. A very general-purpose and widely-used ﬁnite element program, PDE2D,
which implements many of the methods
studied in the earlier chapters, is present-
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is clear and straightforward but quite rigorous. This book is suitable for a course
on the numerical solution of ODEs and
PDEs problems, designed for senior level
undergraduate or beginning level graduate students. The numerical techniques
for solving problems presented in the
book may also be useful for experienced
researchers and practitioners both from
universities or industry." Andrzej Icha
Pomeranian Academy in Słupsk Poland
A systematic introduction to partial diﬀerential equations and modern ﬁnite element methods for their eﬃcientnumerical solution Partial Diﬀerential Equations
and the Finite Element Methodprovides a
much-needed, clear, and systematic introduction tomodern theory of partial
diﬀerential equations (PDEs) and ﬁniteelement methods (FEM). Both nodal
and hierachic concepts of the FEMare examined. Reﬂecting the growing complexity and multiscalenature of current engineering and scientiﬁc problems, the authoremphasizes higher-order ﬁnite element methods such as the spectralor hpFEM. A solid introduction to the theory of
PDEs and FEM contained inChapters 1-4
serves as the core and foundation of the
publication.Chapter 5 is devoted to modern higher-order methods for thenumerical solution of ordinary diﬀerential equations (ODEs) thatarise in the semidiscretization of time-dependent PDEs by
theMethod of Lines (MOL). Chapter 6 discusses fourth-order PDEs rootedin the
bending of elastic beams and plates and
approximates theirsolution by means of
higher-order Hermite and Argyris elements.Finally, Chapter 7 introduces the
reader to various PDEs governingcomputational electromagnetics and describes
their ﬁnite elementapproximation, including modern higher-order edge elements
forMaxwell's equations. The understanding of many theoretical and practical as-
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pects of bothPDEs and FEM requires a
solid knowledge of linear algebra andelementary functional analysis, such as
functions and linearoperators in the
Lebesgue, Hilbert, and Sobolev spaces.
Thesetopics are discussed with the help
of many illustrative examples inAppendix A, which is provided as a service
for those readers whoneed to gain the
necessary background or require a refreshertutorial. Appendix B presents several ﬁnite element computationsrooted
in practical engineering problems and demonstrates thebeneﬁts of using higher-order FEM. Numerous ﬁnite element algorithms are written out in detailalongside implementation discussions. Exercises, including manythat involve programming the FEM, are designed to assist the
readerin solving typical problems in engineering and science. Speciﬁcally designed as a coursebook, this student-testedpublication is geared to upper-level undergraduates and graduatestudents in
all disciplines of computational engineeringandscience. It is also a practical
problem-solving reference forresearchers, engineers, and physicists.
The Numerical Solution of Ordinary and
Partial Diﬀerential Equations is an introduction to the numerical solution of ordinary and partial diﬀerential equations. Finite diﬀerence methods for solving partial diﬀerential equations are mostly classical low order formulas, easy to program but not ideal for problems with
poorly behaved solutions or (especially)
for problems in irregular multidimensional regions. FORTRAN77 programs are
used to implement many of the methods
studied. Comprised of six chapters, this
book begins with a review of direct methods for the solution of linear systems,
with emphasis on the special features of
the linear systems that arise when diﬀerential equations are solved. The next
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four chapters deal with the more commonly used ﬁnite diﬀerence methods for
solving a variety of problems, including
both ordinary diﬀerential equations and
partial diﬀerential equations, and both
initial value and boundary value
problems. The ﬁnal chapter is an
overview of the basic ideas behind the
ﬁnite element method and covers the
Galerkin method for boundary value
problems. Examples using piecewise linear trial functions, cubic hermite trial
functions, and triangular elements are
presented. This monograph is appropriate for senior-level undergraduate or
ﬁrst-year graduate students of mathematics.
Finite element methods for approximating partial diﬀerential equations have
reached a high degree of maturity, and
are an indispensible tool in science and
technology. This textbook aims at providing a thorough introduction to the construction, analysis, and implementation
of ﬁnite element methods for model
problems arising in continuum mechanics. The ﬁrst part of the book discusses
elementary properties of linear partial
diﬀerential equations along with their basic numerical approximation, the functional-analytical framework for rigorously
establishing existence of solutions, and
the construction and analysis of basic
ﬁnite element methods. The second part
is devoted to the optimal adaptive approximation of singularities and the fast
iterative solution of linear systems of
equations arising from ﬁnite element discretizations. In the third part, the mathematical framework for analyzing and discretizing saddle-point problems is formulated, corresponding ﬁnte element methods are analyzed, and particular applications including incompressible elasticity,
thin elastic objects, electromagnetism,
and ﬂuid mechanics are addressed. The
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book includes theoretical problems and
practical projects for all chapters, and an
introduction to the implementation of
ﬁnite element methods.
This textbook oﬀers a unique learning-by-doing introduction to the modern
theory of partial diﬀerential equations.
Through 65 fully solved problems, the
book oﬀers readers a fast but in-depth introduction to the ﬁeld, covering advanced topics in microlocal analysis, including pseudo- and para-diﬀerential calculus, and the key classical equations,
such as the Laplace, Schrödinger or
Navier-Stokes equations. Essentially self-contained, the book begins with
problems on the necessary tools from
functional analysis, distributions, and the
theory of functional spaces, and in each
chapter the problems are preceded by a
summary of the relevant results of the
theory. Informed by the authors' extensive research experience and years of
teaching, this book is for graduate students and researchers who wish to gain
real working knowledge of the subject.
Mathematical Aspects of Finite Elements
in Partial Diﬀerential Equations addresses the mathematical questions raised by
the use of ﬁnite elements in the numerical solution of partial diﬀerential equations. This book covers a variety of topics, including ﬁnite element method, hyperbolic partial diﬀerential equation, and
problems with interfaces. Organized into
13 chapters, this book begins with an
overview of the class of ﬁnite element
subspaces with numerical examples.
This text then presents as models the
Dirichlet problem for the potential and
bipotential operator and discusses the
question of non-conforming elements using the classical Ritz- and least-squares-method. Other chapters consider some error estimates for the Galerkin
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problem by such energy considerations.
This book discusses as well the spatial
discretization of problem and presents
the Galerkin method for ordinary diﬀerential equations using polynomials of degree k. The ﬁnal chapter deals with the
continuous-time Galerkin method for the
heat equation. This book is a valuable resource for mathematicians.
An accessible introduction to the ﬁnite element method for solving numeric
problems, this volume oﬀers the keys to
an important technique in computational
mathematics. Suitable for advanced undergraduate and graduate courses, it outlines clear connections with applications
and considers numerous examples from
a variety of science- and engineering-related specialties.This text encompasses
all varieties of the basic linear partial
diﬀerential equations, including elliptic,
parabolic and hyperbolic problems, as
well as stationary and time-dependent
problems. Additional topics include ﬁnite
element methods for integral equations,
an introduction to nonlinear problems,
and considerations of unique developments of ﬁnite element techniques related to parabolic problems, including methods for automatic time step control. The
relevant mathematics are expressed in
non-technical terms whenever possible,
in the interests of keeping the treatment
accessible to a majority of students.
This is the practical introduction to the
analytical approach taken in Volume 2.
Based upon courses in partial diﬀerential
equations over the last two decades, the
text covers the classic canonical equations, with the method of separation of
variables introduced at an early stage.
The characteristic method for ﬁrst order
equations acts as an introduction to the
classiﬁcation of second order quasi-linear problems by characteristics. Attention then moves to diﬀerent co-ordinate
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systems, primarily those with cylindrical
or spherical symmetry. Hence a discussion of special functions arises quite naturally, and in each case the major properties are derived. The next section deals
with the use of integral transforms and
extensive methods for inverting them,
and concludes with links to the use of
Fourier series.
This volume presents an unusually accessible introduction to equations fundamental to the investigation of waves, heat
conduction, hydrodynamics, and other
physical problems. Topics include derivation of fundamental equations, Riemann
method, equation of heat conduction,
theory of integral equations, Green's
function, and much more. The only prerequisite is a familiarity with elementary
analysis. 1964 edition.
Numerical Methods for Partial Diﬀerential Equations: Finite Diﬀerence and Finite Volume Methods focuses on two popular deterministic methods for solving
partial diﬀerential equations (PDEs),
namely ﬁnite diﬀerence and ﬁnite volume methods. The solution of PDEs can
be very challenging, depending on the
type of equation, the number of independent variables, the boundary, and initial
conditions, and other factors. These two
methods have been traditionally used to
solve problems involving ﬂuid ﬂow. For
practical reasons, the ﬁnite element
method, used more often for solving
problems in solid mechanics, and covered extensively in various other texts,
has been excluded. The book is intended
for beginning graduate students and early career professionals, although advanced undergraduate students may
ﬁnd it equally useful. The material is
meant to serve as a prerequisite for students who might go on to take additional
courses in computational mechanics,
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computational ﬂuid dynamics, or computational electromagnetics. The notations,
language, and technical jargon used in
the book can be easily understood by scientists and engineers who may not have
had graduate-level applied mathematics
or computer science courses. Presents
one of the few available resources that
comprehensively describes and demonstrates the ﬁnite volume method for unstructured mesh used frequently by practicing code developers in industry Includes step-by-step algorithms and code
snippets in each chapter that enables
the reader to make the transition from
equations on the page to working codes
Includes 51 worked out examples that
comprehensively demonstrate important
mathematical steps, algorithms, and coding practices required to numerically
solve PDEs, as well as how to interpret
the results from both physical and mathematic perspectives
The Mathematical Foundations of the Finite Element Method with Applications to
Partial Diﬀerential Equations is a collection of papers presented at the 1972
Symposium by the same title, held at the
University of Maryland, Baltimore County
Campus. This symposium relates considerable numerical analysis involved in research in both theoretical and practical
aspects of the ﬁnite element method.
This text is organized into three parts encompassing 34 chapters. Part I focuses
on the mathematical foundations of the
ﬁnite element method, including papers
on theory of approximation, variational
principles, the problems of perturbations, and the eigenvalue problem. Part
II covers a large number of important results of both a theoretical and a practical
nature. This part discusses the piecewise
analytic interpolation and approximation
of triangulated polygons; the Patch test
for convergence of ﬁnite elements; solu-
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tions for Dirichlet problems; variational
crimes in the ﬁeld; and superconvergence result for the approximate solution of the heat equation by a collocation
method. Part III explores the many practical aspects of ﬁnite element method.
This book will be of great value to mathematicians, engineers, and physicists.
This book surveys the broad landscape
of diﬀerential equations, including elements of partial diﬀerential equations
(PDEs), and concisely presents the topics
of most use to engineers. It introduces
each topic with a motivating application
drawn from electrical, mechanical, and
aerospace engineering. The text has reviews of foundations, step-by-step explanations, and sets of solved problems. It
fosters students’ abilities in the art of approximation and self-checking. The book
addresses PDEs with and without
boundary conditions, which demonstrates strong similarities with ordinary
diﬀerential equations and clear illustrations of the nature of solutions. Furthermore, each chapter includes word
problems and challenge problems. Several extended computing projects run
throughout the text.
This book explains how to solve partial
diﬀerential equations numerically using
single and multidomain spectral methods. It shows how only a few fundamental algorithms form the building blocks of
any spectral code, even for problems
with complex geometries.
This book is dedicated to fundamentals
of a new theory, which is an analog of
aﬃne algebraic geometry for (nonlinear)
partial diﬀerential equations. This theory
grew up from the classical geometry of
PDE's originated by S. Lie and his followers by incorporating some nonclassical
ideas from the theory of integrable systems, the formal theory of PDE's in its
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modern cohomological form given by D.
Spencer and H. Goldschmidt and diﬀerential calculus over commutative algebras
(Primary Calculus). The main result of
this synthesis is Secondary Calculus on
diﬃeties, new geometrical objects which
are analogs of algebraic varieties in the
context of (nonlinear) PDE's. Secondary
Calculus surprisingly reveals a deep cohomological nature of the general theory
of PDE's and indicates new directions of
its further progress. Recent developments in quantum ﬁeld theory showed
Secondary Calculus to be its natural language, promising a nonperturbative formulation of the theory. In addition to
PDE's themselves, the author describes
existing and potential applications of Secondary Calculus ranging from algebraic
geometry to ﬁeld theory, classical and
quantum, including areas such as characteristic classes, diﬀerential invariants,
theory of geometric structures, variational calculus, control theory, etc. This
book, focused mainly on theoretical aspects, forms a natural dipole with Symmetries and Conservation Laws for Diﬀerential Equations of Mathematical
Physics, Volume 182 in this same series,
Translations of Mathematical Monographs, and shows the theory "in action".
Everything is more simple than one
thinks but at the same time more complex than one can understand Johann
Wolfgang von Goethe To reach the point
that is unknown to you, you must take
the road that is unknown to you St. John
of the Cross This is a book on the numerical approximation ofpartial diﬀerential
equations (PDEs). Its scope is to provide
a thorough illustration of numerical methods (especially those stemming from the
variational formulation of PDEs), carry
out their stability and convergence analysis, derive error bounds, and discuss the
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algorithmic aspects relative to their implementation. A sound balancing of theoretical analysis, description of algorithms
and discussion of applications is our primary concern. Many kinds of problems
are addressed: linear and nonlinear,
steady and time-dependent, having either smooth or non-smooth solutions. Besides model equations, we consider a
number of (initial-) boundary value
problems of interest in several ﬁelds of
applications. Part I is devoted to the description and analysis of general numerical methods for the discretization of partial diﬀerential equations. A comprehensive theory of Galerkin methods and its
variants (Petrov Galerkin and generalized Galerkin), as wellas ofcollocationmethods, is devel oped for the spatial discretization. This theory is then speciﬁed
to two numer ical subspace realizations
of remarkable interest: the ﬁnite element method (conforming, non-conforming, mixed, hybrid) and the spectral
method (Leg endre and Chebyshev expansion).
Ever since the groundbreaking work of
J.J. Kohn in the early 1960s, there has
been a signiﬁcant interaction between
the theory of partial diﬀerential equations and the function theory of several
complex variables. Partial Diﬀerential
Equations and Complex Analysis explores the background and plumbs the
depths of this symbiosis. The book is an
excellent introduction to a variety of topics and presents many of the basic elements of linear partial diﬀerential equations in the context of how they are applied to the study of complex analysis.
The author treats the Dirichlet and Neumann problems for elliptic equations and
the related Schauder regularity theory,
and examines how those results apply to
the boundary regularity of biholomorphic
mappings. He studies the ?-Neumann
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problem, then considers applications to
the complex function theory of several
variables and to the Bergman projection.
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to generalize solutions of stochastic
Boundary Problems. The main topic concerns probabilistic aspects with applications to well-known Random Fields models which are representative for the corresponding stochastic Sobolev spaces.
{The term "stochastic" in general indicates involvement of appropriate random elements. ) It assumes certain
knowledge in general Analysis and Probability {Hilbert space methods, Schwartz
distributions, Fourier transform) . I A
very general description of the main
problems considered can be given as follows. Suppose, we are considering a random ﬁeld ~ in a region T ~ Rd which is
associated with a chaotic (stochastic)
source"' by means of the diﬀerential equation (*) in T. A typical chaotic source
can be represented by an appropri ate
random ﬁeld"' with independent values,
i. e. , generalized random function"' = (
cp, 'TJ), cp E C~(T), with independent
random variables ( cp, 'fJ) for any test
functions cp with disjoint supports. The
property of having independent values
implies a certain "roughness" of the ran
dom ﬁeld "' which can only be treated
functionally as a very irregular Schwarz
distribution. With the lack of a proper development of non linear analyses for generalized functions, let us limit ourselves
to the 1 For related material see, for example, J. L. Lions, E.
A graduate-level text utilizing exterior
diﬀerential forms in the analysis of a variety of mathematical problems in the
physical and engineering sciences. Includes 45 illustrations. Index.

This book, the ﬁrst printing of which was
published as Volume 31 of the Encyclopaedia of Mathematical Sciences, contains a survey of the modern theory of
general linear partial diﬀerential equations and a detailed review of equations
with constant coeﬃcients. Readers will
be interested in an introduction to microlocal analysis and its applications including singular integral operators, pseudodiﬀerential operators, Fourier integral
operators and wavefronts, a survey of
the most important results about the
mixed problem for hyperbolic equations,
a review of asymptotic methods including short wave asymptotics, the Maslov
canonical operator and spectral asymptotics, a detailed description of the applications of distribution theory to partial
diﬀerential equations with constant coeﬃcients including numerous interesting
special topics.
For readers with some competence in
PDE solution properties, this book oﬀers
an interdisciplinary approach to
problems occurring in natural environmental media: the hydrosphere, atmosphere, cryosphere, lithosphere, biosphere and ionosphere. It presents two
major discretization methods: Finite
Diﬀerence and Finite Element, plus a section on practical approaches to ill-posed
problems. The blend of theory, analysis,
and implementation practicality supports
solving and understanding complicated
problems.
This book considers some models described by means of partial dif ferential
equations and boundary conditions with
chaotic stochastic disturbance. In a
framework of stochastic Partial Diﬀerential Equa tions an approach is suggested

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.
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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 oneand multi-variable, 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 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 ac-
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tive 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.
An introduction to the application of the
ﬁnite element method to the solution of
boundary and initial-value problems
posed in terms of partial diﬀerential equations. Contains worked examples
throughout and each chapter has a set
of exercises with detailed solutions.
This textbook is a completely revised, updated, and expanded English edition of
the important Analyse fonctionnelle
(1983). In addition, it contains a wealth
of problems and exercises (with solutions) to guide the reader. Uniquely, this
book presents in a coherent, concise and
uniﬁed way the main results from functional analysis together with the main results from the theory of partial diﬀerential equations (PDEs). Although there are
many books on functional analysis and
many on PDEs, this is the ﬁrst to cover
both of these closely connected topics.
Since the French book was ﬁrst published, it has been translated into Spanish, Italian, Japanese, Korean, Romanian,
Greek and Chinese. The English edition
makes a welcome addition to this list.
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