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KEY=EQUATIONS - ALANA CAMERON
BASIC PARTIAL DIFFERENTIAL EQUATIONS
CRC Press Methods of solution for partial diﬀerential equations (PDEs)
used in mathematics, science, and engineering are clariﬁed in this selfcontained 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.
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CRC Press Topics not usually found in books at this level include but
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knowledge of calculus but none on diﬀerential equations or linear algebra.

ESSENTIAL PARTIAL DIFFERENTIAL EQUATIONS
ANALYTICAL AND COMPUTATIONAL ASPECTS
Springer 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 ﬂuxlimiters 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 even-numbered 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 engi neering disciplines in which
PDEs are of practical importance. The only prerequisite is a familiarity with
the basic concepts of calculus and linear algebra.

PARTIAL DIFFERENTIAL EQUATIONS
AN INTRODUCTION
John Wiley & Sons 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
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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.

BASIC LINEAR PARTIAL DIFFERENTIAL EQUATIONS
Academic Press Focusing on the archetypes of linear partial diﬀerential
equations, this text for upper-level undergraduates and graduate students
employs nontraditional methods to explain classical material. Nearly 400
exercises. 1975 edition.

ESSENTIAL PARTIAL DIFFERENTIAL EQUATIONS
ANALYTICAL AND COMPUTATIONAL ASPECTS
Springer 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 ﬂuxlimiters 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 even-numbered 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.

BASIC LINEAR PARTIAL DIFFERENTIAL EQUATIONS
Academic Press Basic Linear Partial Diﬀerential Equations

PARTIAL DIFFERENTIAL EQUATIONS I
BASIC THEORY
Springer Science & Business Media The ﬁrst of three volumes on partial
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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.

ELEMENTS OF PARTIAL DIFFERENTIAL EQUATIONS
Walter de Gruyter GmbH & Co KG 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.

PARTIAL DIFFERENTIAL EQUATIONS I
BASIC THEORY
Springer Science & Business Media This book is intended to be a
comprehensive introduction to the subject of partial diﬀerential equations.
It should be useful to graduate students at all levels beyond that of a basic
course in measure theory. It should also be of interest to professional
mathematicians in analysis, mathematical physics, and diﬀerential
geometry. This work will be divided into three volumes, the ﬁrst of which
focuses on the theory of ordinary diﬀerential equations and a survey of
basic linear PDEs.

A BASIC COURSE IN PARTIAL DIFFERENTIAL EQUATIONS
American Mathematical Soc. This is a textbook for an introductory
graduate course on partial diﬀerential equations. Han focuses on linear
equations of ﬁrst and second order. An important feature of his treatment
is that the majority of the techniques are applicable more generally. In
particular, Han emphasizes a priori estimates throughout the text, even for
those equations that can be solved explicitly. Such estimates are
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indispensable tools for proving the existence and uniqueness of solutions
to PDEs, being especially important for nonlinear equations. The estimates
are also crucial to establishing properties of the solutions, such as the
continuous dependence on parameters. Han's book is suitable for students
interested in the mathematical theory of partial diﬀerential equations,
either as an overview of the subject or as an introduction leading to further
study.

INTRODUCTION TO PARTIAL DIFFERENTIAL EQUATIONS
Springer Science & Business Media 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
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.

INTRODUCTION TO PARTIAL DIFFERENTIAL EQUATIONS
A COMPUTATIONAL APPROACH
Springer Science & Business Media 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
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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.

BASIC PARTIAL DIFFERENTIAL EQUATIONS
"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
shocksconvergence of numerical solutions of PDEs and implementation on
a computerconvergence of Laplace series on spheresquantum mechanics of
the hydrogen atomsolving PDEs on manifoldsThe text requires some
knowledge of calculus but none on diﬀerential equations or linear
algebra."--Provided by publisher.

PARTIAL DIFFERENTIAL EQUATIONS AND BOUNDARY-VALUE
PROBLEMS WITH APPLICATIONS
American Mathematical Soc. 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
answers), the book is suitable for an undergraduate course in partial
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diﬀerential equations.

PARTIAL DIFFERENTIAL EQUATIONS
METHODS, APPLICATIONS AND THEORIES
World Scientiﬁc Publishing Company This volume is an introductory level
textbook for partial diﬀerential equations (PDE's) and suitable for a onesemester undergraduate level or two-semester graduate level course in
PDE's or applied mathematics. Chapters One to Five are organized
according to the equations and the basic PDE's are introduced in an easy to
understand manner. They include the ﬁrst-order equations and the three
fundamental second-order equations, i.e. the heat, wave and Laplace
equations. Through these equations we learn the types of problems, how
we pose the problems, and the methods of solutions such as the separation
of variables and the method of characteristics. The modeling aspects are
explained as well. The methods introduced in earlier chapters are
developed further in Chapters Six to Twelve. They include the Fourier
series, the Fourier and the Laplace transforms, and the Green's functions.
The equations in higher dimensions are also discussed in detail. This
volume is application-oriented and rich in examples. Going through these
examples, the reader is able to easily grasp the basics of PDE's.

AN INTRODUCTION TO PARTIAL DIFFERENTIAL EQUATIONS
Springer Science & Business Media 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.

TOOLS AND PROBLEMS IN PARTIAL DIFFERENTIAL EQUATIONS
Springer Nature 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.
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METHODS FOR PARTIAL DIFFERENTIAL EQUATIONS
QUALITATIVE PROPERTIES OF SOLUTIONS, PHASE SPACE ANALYSIS,
SEMILINEAR MODELS
Birkhäuser This book provides an overview of diﬀerent topics related to the
theory of partial diﬀerential equations. Selected exercises are included at
the end of each chapter to prepare readers for the “research project for
beginners” proposed at the end of the book. It is a valuable resource for
advanced graduates and undergraduate students who are interested in
specializing in this area. The book is organized in ﬁve parts: In Part 1 the
authors review the basics and the mathematical prerequisites, presenting
two of the most fundamental results in the theory of partial diﬀerential
equations: the Cauchy-Kovalevskaja theorem and Holmgren's uniqueness
theorem in its classical and abstract form. It also introduces the method of
characteristics in detail and applies this method to the study of Burger's
equation. Part 2 focuses on qualitative properties of solutions to basic
partial diﬀerential equations, explaining the usual properties of solutions
to elliptic, parabolic and hyperbolic equations for the archetypes Laplace
equation, heat equation and wave equation as well as the diﬀerent
features of each theory. It also discusses the notion of energy of solutions,
a highly eﬀective tool for the treatment of non-stationary or evolution
models and shows how to deﬁne energies for diﬀerent models. Part 3
demonstrates how phase space analysis and interpolation techniques are
used to prove decay estimates for solutions on and away from the
conjugate line. It also examines how terms of lower order (mass or
dissipation) or additional regularity of the data may inﬂuence expected
results. Part 4 addresses semilinear models with power type non-linearity
of source and absorbing type in order to determine critical exponents: two
well-known critical exponents, the Fujita exponent and the Strauss
exponent come into play. Depending on concrete models these critical
exponents divide the range of admissible powers in classes which make it
possible to prove quite diﬀerent qualitative properties of solutions, for
example, the stability of the zero solution or blow-up behavior of local (in
time) solutions. The last part features selected research projects and
general background material.

EFFECTIVE DYNAMICS OF STOCHASTIC PARTIAL DIFFERENTIAL
EQUATIONS
Elsevier Eﬀective Dynamics of Stochastic Partial Diﬀerential Equations
focuses on stochastic partial diﬀerential equations with slow and fast time
scales, or large and small spatial scales. The authors have developed basic
techniques, such as averaging, slow manifolds, and homogenization, to
extract eﬀective dynamics from these stochastic partial diﬀerential
equations. The authors’ experience both as researchers and teachers
enable them to convert current research on extracting eﬀective dynamics

8

Basic Partial Diﬀerential Equations

5-10-2022

key=Equations

Basic Partial Diﬀerential Equations

9

of stochastic partial diﬀerential equations into concise and comprehensive
chapters. The book helps readers by providing an accessible introduction
to probability tools in Hilbert space and basics of stochastic partial
diﬀerential equations. Each chapter also includes exercises and problems
to enhance comprehension. New techniques for extracting eﬀective
dynamics of inﬁnite dimensional dynamical systems under uncertainty
Accessible introduction to probability tools in Hilbert space and basics of
stochastic partial diﬀerential equations Solutions or hints to all Exercises

PARTIAL DIFFERENTIAL EQUATIONS
VOL. 1 FOUNDATIONS AND INTEGRAL REPRESENTATIONS
Springer Science & Business Media This comprehensive two-volume
textbook covers the whole area of Partial Diﬀerential Equations - of the
elliptic, parabolic, and hyperbolic type - in two and several variables.
Special emphasis is placed on the connection of PDEs and complex variable
methods. In this ﬁrst volume the following topics are treated: Integration
and diﬀerentiation on manifolds, Functional analytic foundations,
Brouwer's degree of mapping, Generalized analytic functions, Potential
theory and spherical harmonics, Linear partial diﬀerential equations. We
solve partial diﬀerential equations via integral representations in this
volume, reserving functional analytic solution methods for Volume Two.

SCALING OF DIFFERENTIAL EQUATIONS
Springer The book serves both as a reference for various scaled models
with corresponding dimensionless numbers, and as a resource for learning
the art of scaling. A special feature of the book is the emphasis on how to
create software for scaled models, based on existing software for unscaled
models. Scaling (or non-dimensionalization) is a mathematical technique
that greatly simpliﬁes the setting of input parameters in numerical
simulations. Moreover, scaling enhances the understanding of how
diﬀerent physical processes interact in a diﬀerential equation model.
Compared to the existing literature, where the topic of scaling is frequently
encountered, but very often in only a brief and shallow setting, the present
book gives much more thorough explanations of how to reason about
ﬁnding the right scales. This process is highly problem dependent, and
therefore the book features a lot of worked examples, from very simple
ODEs to systems of PDEs, especially from ﬂuid mechanics. The text is easily
accessible and example-driven. The ﬁrst part on ODEs ﬁts even a lower
undergraduate level, while the most advanced multiphysics ﬂuid
mechanics examples target the graduate level. The scientiﬁc literature is
full of scaled models, but in most of the cases, the scales are just stated
without thorough mathematical reasoning. This book explains how the
scales are found mathematically. This book will be a valuable read for
anyone doing numerical simulations based on ordinary or partial
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diﬀerential equations.

ELEMENTS OF PARTIAL DIFFERENTIAL EQUATIONS
Courier Corporation 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.

PARTIAL DIFFERENTIAL EQUATIONS
AN INTRODUCTION TO THEORY AND APPLICATIONS
Princeton University Press 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

NONLINEAR PARTIAL DIFFERENTIAL EQUATIONS
ASYMPTOTIC BEHAVIOR OF SOLUTIONS AND SELF-SIMILAR
SOLUTIONS
Springer Science & Business Media This work will serve as an excellent ﬁrst
course in modern analysis. The main focus is on showing how self-similar
solutions are useful in studying the behavior of solutions of nonlinear
partial diﬀerential equations, especially those of parabolic type. This
textbook will be an excellent resource for self-study or classroom use.

PARTIAL DIFFERENTIAL EQUATIONS I
BASIC THEORY
Springer The ﬁrst of three volumes on partial diﬀerential equations, this
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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.

APPLIED PARTIAL DIFFERENTIAL EQUATIONS:
A VISUAL APPROACH
Springer Science & Business Media This book presents topics of science
and engineering which occur in nature or are part of daily life. It describes
phenomena which are modelled by partial diﬀerential equations, relating
to physical variables like mass, velocity and energy, etc. to their spatial
and temporal variations. The author has chosen topics representing his
career-long interests, including the ﬂow of ﬂuids and gases, granular ﬂows,
biological processes like pattern formation on animal skins, kinetics of
rariﬁed gases and semiconductor devices. Each topic is presented in its
scientiﬁc or engineering context, followed by an introduction of applicable
mathematical models in the form of partial diﬀerential equations.

PARTIAL DIFFERENTIAL EQUATIONS
Springer Science & Business Media 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 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
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used for the regularity of solutions.

BASIC PARTIAL DIFFERENTIAL EQUATIONS
CRC Press Methods of solution for partial diﬀerential equations (PDEs)
used in mathematics, science, and engineering are clariﬁed in this selfcontained 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.

NUMERICAL TREATMENT OF PARTIAL DIFFERENTIAL EQUATIONS
Springer Science & Business Media This book deals with discretization
techniques for partial diﬀerential equations of elliptic, parabolic and
hyperbolic type. It provides an introduction to the main principles of
discretization and gives a presentation of the ideas and analysis of
advanced numerical methods in the area. The book is mainly dedicated to
ﬁnite element methods, but it also discusses diﬀerence methods and ﬁnite
volume techniques. Coverage oﬀers analytical tools, properties of
discretization techniques and hints to algorithmic aspects. It also guides
readers to current developments in research.

PARTIAL DIFFERENTIAL EQUATIONS IN ACTION
COMPLEMENTS AND EXERCISES
Springer This textbook presents problems and exercises at various levels
of diﬃculty in the following areas: Classical Methods in PDEs (diﬀusion,
waves, transport, potential equations); Basic Functional Analysis and
Distribution Theory; Variational Formulation of Elliptic Problems; and Weak
Formulation for Parabolic Problems and for the Wave Equation. Thanks to
the broad variety of exercises with complete solutions, it can be used in all
basic and advanced PDE courses.

HYPERBOLIC PARTIAL DIFFERENTIAL EQUATIONS
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THEORY, NUMERICS AND APPLICATIONS
Springer Science & Business Media The book gives an introduction to the
fundamental properties of hyperbolic partial diﬀerential equations und
their appearance in the mathematical modelling of various problems from
practice. It shows in an unique manner concepts for the numerical
treatment of such equations starting from basic algorithms up actual
research topics in this area. The numerical methods discussed are central
and upwind schemes for structured and unstructured grids based on ENO
and WENO reconstructions, pressure correction schemes like SIMPLE and
PISO as well as asymptotic-induced algorithms for low-Mach number ﬂows.

PARTIAL DIFFERENTIAL EQUATIONS
THEORY AND COMPLETELY SOLVED PROBLEMS
John Wiley & Sons 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
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.

REDUCED BASIS METHODS FOR PARTIAL DIFFERENTIAL EQUATIONS
AN INTRODUCTION
Springer This book provides a basic introduction to reduced basis (RB)
methods for problems involving the repeated solution of partial diﬀerential
equations (PDEs) arising from engineering and applied sciences, such as
PDEs depending on several parameters and PDE-constrained optimization.
The book presents a general mathematical formulation of RB methods,
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analyzes their fundamental theoretical properties, discusses the related
algorithmic and implementation aspects, and highlights their built-in
algebraic and geometric structures. More speciﬁcally, the authors discuss
alternative strategies for constructing accurate RB spaces using greedy
algorithms and proper orthogonal decomposition techniques, investigate
their approximation properties and analyze oﬄine-online decomposition
strategies aimed at the reduction of computational complexity.
Furthermore, they carry out both a priori and a posteriori error analysis.
The whole mathematical presentation is made more stimulating by the use
of representative examples of applicative interest in the context of both
linear and nonlinear PDEs. Moreover, the inclusion of many pseudocodes
allows the reader to easily implement the algorithms illustrated
throughout the text. The book will be ideal for upper undergraduate
students and, more generally, people interested in scientiﬁc computing. All
these pseudocodes are in fact implemented in a MATLAB package that is
freely available at https://github.com/redbkit

HANDBOOK OF FIRST-ORDER PARTIAL DIFFERENTIAL EQUATIONS
CRC Press This book contains about 3000 ﬁrst-order partial diﬀerential
equations with solutions. New exact solutions to linear and nonlinear
equations are included. The text pays special attention to equations of the
general form, showing their dependence upon arbitrary functions. At the
beginning of each section, basic solution methods for the corresponding
types of diﬀerential equations are outlined and speciﬁc examples are
considered. It presents equations and their applications, including
diﬀerential geometry, nonlinear mechanics, gas dynamics, heat and mass
transfer, wave theory and much more. This handbook is an essential
reference source for researchers, engineers and students of applied
mathematics, mechanics, control theory and the engineering sciences.

BASIC PARTIAL DIFFERENTIAL EQUATION SOLUTIONS
Chapman and Hall/CRC

PARTIAL DIFFERENTIAL EQUATIONS III
NONLINEAR EQUATIONS
Springer Science & Business Media 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 Calderon-Zygmund
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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, harmonic analysis and complex analysis

NONLINEAR PARTIAL DIFFERENTIAL EQUATIONS
ASYMPTOTIC BEHAVIOR OF SOLUTIONS AND SELF-SIMILAR
SOLUTIONS
Birkhäuser This work will serve as an excellent ﬁrst course in modern
analysis. The main focus is on showing how self-similar solutions are useful
in studying the behavior of solutions of nonlinear partial diﬀerential
equations, especially those of parabolic type. This textbook will be an
excellent resource for self-study or classroom use.

AN INTRODUCTION TO PARTIAL DIFFERENTIAL EQUATIONS
Cambridge University Press A complete introduction to partial diﬀerential
equations, this textbook provides a rigorous yet accessible guide to
students in mathematics, physics and engineering. The presentation is
lively and up to date, paying particular emphasis to developing an
appreciation of underlying mathematical theory. Beginning with basic
deﬁnitions, properties and derivations of some basic equations of
mathematical physics from basic principles, the book studies ﬁrst order
equations, classiﬁcation of second order equations, and the onedimensional wave equation. Two chapters are devoted to the separation of
variables, whilst others concentrate on a wide range of topics including
elliptic theory, Green's functions, variational and numerical methods. A rich
collection of worked examples and exercises accompany the text, along
with a large number of illustrations and graphs to provide insight into the
numerical examples. Solutions to selected exercises are included for
students and extended solution sets are available to lecturers from
solutions@cambridge.org.

PARTIAL DIFFERENTIAL EQUATIONS
American Mathematical Soc. 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,

15

16

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
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