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Suitable for advanced undergraduate and graduate students, this text presents the general properties of partial
differential equations, including the elementary theory of complex variables. Topics include one-dimensional wave
equation, properties of elliptic and parabolic equations, separation of variables and Fourier series, nonhomogeneous
problems, and analytic functions of a complex variable. Solutions. 1965 edition.
The revised and enlarged third edition of this successful book presents a comprehensive and systematic treatment of
linear and nonlinear partial differential equations and their varied and updated applications. In an effort to make the book
more useful for a diverse readership, updated modern examples of applications are chosen from areas of fluid dynamics,
gas dynamics, plasma physics, nonlinear dynamics, quantum mechanics, nonlinear optics, acoustics, and wave
propagation. Nonlinear Partial Differential Equations for Scientists and Engineers, Third Edition, improves on an already
highly complete and accessible resource for graduate students and professionals in mathematics, physics, science, and
engineering. It may be used to great effect as a course textbook, research reference, or self-study guide.
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.
The main theme is the integration of the theory of linear PDE and the theory of finite difference and finite element
methods. For each type of PDE, elliptic, parabolic, and hyperbolic, the text contains one chapter on the mathematical
theory of the differential equation, followed by one chapter on finite difference methods and one on finite element
methods. The chapters on elliptic equations are preceded by a chapter on the two-point boundary value problem for
ordinary differential equations. Similarly, the chapters on time-dependent problems are preceded by a chapter on the
initial-value problem for ordinary differential equations. There is also one chapter on the elliptic eigenvalue problem and
eigenfunction expansion. The presentation does not presume a deep knowledge of mathematical and functional analysis.
The required background on linear functional analysis and Sobolev spaces is reviewed in an appendix. The book is
suitable for advanced undergraduate and beginning graduate students of applied mathematics and engineering.
An hierarchy of uniformly high order accurate essentially non-oscillatory shock capturing algorithms was developed.
Some theory and numerical experimentation was done. A correction to the unsteady full potential equation for flows with
strong shocks was obtained. This modification inputs the correct entropy jumps at shocks. Numerical experiments on
airfoils were sucessfully performed. A new family of paraxial wave approximations was derived and was applied to
computational problems in seismology, underwater acoustics and artificial boundaries. Theoretical and experimental
results were obtained. The family also included variants of parabolic approximations of scalar wave equations. A method
for the computation of highly oscillatory solutions to hyperbolic equations was obtained. A convergence concept which
makes analysis possible in the practical situation in which not all frequencies are well resolved is developed.
Convergence of an average approximation is established for a general class of methods. Applications to particle methods
were also obtained. Keyword: Reports, Abstracts. (kr).
This title is part of the Pearson Modern Classics series. Pearson Modern Classics are acclaimed titles at a value price.
Please visit www.pearsonhighered.com/math-classics-series for a complete list of titles. Applied Partial Differential
Equations with Fourier Series and Boundary Value Problems 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.
Never HIGHLIGHT a Book Again! Includes all testable terms, concepts, persons, places, and events. Cram101 Just the
FACTS101 studyguides gives all of the outlines, highlights, and quizzes for your textbook with optional online
comprehensive practice tests. Only Cram101 is Textbook Specific. Accompanies: 9781429275927. This item is printed
on demand.
This text is designed for engineers, scientists, and mathematicians with a background in elementary ordinary differential equations and
calculus.
These two volumes of 47 papers focus on the increased interplay of theoretical advances in nonlinear hyperbolic systems, completely
integrable systems, and evolutionary systems of nonlinear partial differential equations. The papers both survey recent results and indicate
future research trends in these vital and rapidly developing branches of PDEs. The editor has grouped the papers loosely into the following
five sections: integrable systems, hyperbolic systems, variational problems, evolutionary systems, and dispersive systems. However, the
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variety of the subjects discussed as well as their many interwoven trends demonstrate that it is through interactive advances that such rapid
progress has occurred. These papers require a good background in partial differential equations. Many of the contributors are mathematical
physicists, and the papers are addressed to mathematical physicists (particularly in perturbed integrable systems), as well as to PDE
specialists and applied mathematicians in general.
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 postcalculus 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 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, welldefined introduction. This text was written to proVide a brief, one-semester introduction to partial differential equations.
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.
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
This edition features the exact same content as the traditional text in a convenient, three-hole-punched, loose-leaf version. Books a la Carte
also offer a great value--this format costs significantly less than a new textbook. This text 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 students in science,
engineering, and applied mathematics.
Overview The subject of partial differential equations has an unchanging core of material but is constantly expanding and evolving. The core
consists of solution methods, mainly separation of variables, for boundary value problems with constant coeffi cients in geometrically simple
domains. Too often an introductory course focuses exclusively on these core problems and techniques and leaves the student with the
impression that there is no more to the subject. Questions of existence, uniqueness, and well-posedness are ignored. In particular there is a
lack of connection between the analytical side of the subject and the numerical side. Furthermore nonlinear problems are omitted because
they are too hard to deal with analytically. Now, however, the availability of convenient, powerful computational software has made it possible
to enlarge the scope of the introductory course. My goal in this text is to give the student a broader picture of the subject. In addition to the
basic core subjects, I have included material on nonlinear problems and brief discussions of numerical methods. I feel that it is important for
the student to see nonlinear problems and numerical methods at the beginning of the course, and not at the end when we run usually run out
of time. Furthermore, numerical methods should be introduced for each equation as it is studied, not lumped together in a final chapter.
Partial differential equations are a central concept in mathematics. They arise in mathematical models whose dependent variables vary
continuously as functions of several independent variables (usually space and time). Their power lies in their universality: there is a huge and
ever- growingrange of real-world problems to which they can be applied, from fluid mechanics and electromagnetism to probability and
finance. This is an enthusiastic and clear guide to the theory and applications of PDEs. It deals with questions such as the well-posedness of
a PDE problem: when is there aunique solution that changes only slightly when the input data is slightly changed? This is connected to the
problem of establishing the accuracy of a numerical solution to a PDE, a problem that become increasingly important as the power of
computer software to produce numerical solutionsgrows.
Drawing on his decade of experience teaching the differential equations course, John Davis offers a refreshing and effective new approach to
partial differential equations that is equal parts computational proficiency, visualization, and physical interpretation of the problem at hand.
Partial differential equations are used in mathematical models of a huge range of real-world phenomena, from electromagnetism to financial
markets. This new edition of Applied PDEs contains many new sections and exercises Including, American options, transform methods, free
surface flows, linear elasticity and complex characteristics.
This highly useful text shows the reader how to formulate a partial differential equation from the physical problem and how to solve the
equation.
Provides more than 150 fully solved problems for linear partial differential equations and boundary value problems. Partial Differential
Equations: Theory and Completely Solved Problems offers a modern introduction into the theory and applications of linear partial differential
equations (PDEs). It is the material for a typical third year university course in PDEs. The material of this textbook has been extensively class
tested over a period of 20 years in about 60 separate classes. The book is divided into two parts. Part I contains the Theory part and covers
topics such as a classification of second order PDEs, physical and biological derivations of the heat, wave and Laplace equations, separation
of variables, Fourier series, D’Alembert’s principle, Sturm-Liouville theory, special functions, Fourier transforms and the method of
characteristics. Part II contains more than 150 fully solved problems, which are ranked according to their difficulty. The last two chapters
include sample Midterm and Final exams for this course with full solutions.
The author would like to acknowledge his obligation to all his (;Olleagues and friends at the Institute of Mathematical Sciences of New York
University for their stimulation and criticism which have contributed to the writing of this tract. The author also wishes to thank Aughtum S.
Howard for permission to include results from her unpublished dissertation, Larkin Joyner for drawing the figures, Interscience Publishers for
their cooperation and support, and particularly Lipman Bers, who suggested the publication in its present form. New Rochelle FRITZ JOHN
September, 1955 [v] CONTENTS Introduction. . . . . . . 1 CHAPTER I Decomposition of an Arbitrary Function into Plane Waves Explanation of
notation . . . . . . . . . . . . . . . 7 The spherical mean of a function of a single coordinate. 7 9 Representation of a function by its plane integrals .
CHAPTER II Tbe Initial Value Problem for Hyperbolic Homogeneous Equations with Constant Coefficients Hyperbolic equations. . . . . . . . . . .
. . . . . . . . . . . 15 Geometry of the normal surface for a strictly hyperbolic equation. 16 Solution of the Cauchy problem for a strictly hyperbolic
equation . 20 Expression of the kernel by an integral over the normal surface. 23 The domain of dependence . . . . . . . . . . . . . . . . . . . 29 The
wave equation . . . . . . . . . . . . . . . . . . . . . . 32 The initial value problem for hyperbolic equations with a normal surface having multiple points .
. . . . . . . . . . . . . . . . . . . 36 CHAPTER III The Fundamental Solution of a Linear Elliptic Differential Equation witL Analytic Coefficients
Definition of a fundamental solution . . . . . . . . . . . . . . 43 The Cauchy problem . . . . . . . . . . . . . . . . . . . . . 45 Solution of the inhomogeneous
equation with a plane wave function as right hand side . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 The fundamental solution. . . . . . . . . . . . . . . . .
.....
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.
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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.
Geared toward students of applied rather than pure mathematics, this volume introduces elements of partial differential equations. Its focus is
primarily upon finding solutions to particular equations rather than general theory. Topics include ordinary differential equations in more than
two variables, partial differential equations of the first and second orders, Laplace's equation, the wave equation, and the diffusion equation.
A helpful Appendix offers information on systems of surfaces, and solutions to the odd-numbered problems appear at the end of the book.
Readers pursuing independent study will particularly appreciate the worked examples that appear throughout the text.
This new edition features the latest tools for modeling, characterizing, and solving partial differential equations The Third Edition of this
classic text offers a comprehensive guide to modeling, characterizing, and solving partial differential equations (PDEs). The author provides
all the theory and tools necessary to solve problems via exact, approximate, and numerical methods. The Third Edition retains all the
hallmarks of its previous editions, including an emphasis on practical applications, clear writing style and logical organization, and extensive
use of real-world examples. Among the new and revised material, the book features: * A new section at the end of each original chapter,
exhibiting the use of specially constructed Maple procedures that solve PDEs via many of the methods presented in the chapters. The results
can be evaluated numerically or displayed graphically. * Two new chapters that present finite difference and finite element methods for the
solution of PDEs. Newly constructed Maple procedures are provided and used to carry out each of these methods. All the numerical results
can be displayed graphically. * A related FTP site that includes all the Maple code used in the text. * New exercises in each chapter, and
answers to many of the exercises are provided via the FTP site. A supplementary Instructor's Solutions Manual is available. The book begins
with a demonstration of how the three basic types of equations-parabolic, hyperbolic, and elliptic-can be derived from random walk models. It
then covers an exceptionally broad range of topics, including questions of stability, analysis of singularities, transform methods, Green's
functions, and perturbation and asymptotic treatments. Approximation methods for simplifying complicated problems and solutions are
described, and linear and nonlinear problems not easily solved by standard methods are examined in depth. Examples from the fields of
engineering and physical sciences are used liberally throughout the text to help illustrate how theory and techniques are applied to actual
problems. With its extensive use of examples and exercises, this text is recommended for advanced undergraduates and graduate students
in engineering, science, and applied mathematics, as well as professionals in any of these fields. It is possible to use the text, as in the past,
without use of the new Maple material.
This book 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.
The emphasis in this book is placed on techniques for solving partial differential equations found in physics and engineering but discussions
on existence and uniqueness of solutions are included. Several different methods of solution are presented, with the primary emphasis on the
classical method of separation of variables. Secondary emphasis is placed on transform solutions, as well as on the method of Green's
functions.
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 differential equations.
This book is written to meet the needs of undergraduates in applied mathematics, physics and engineering studying partial differential
equations. It is a more modern, comprehensive treatment intended for students who need more than the purely numerical solutions provided
by programs like the MATLAB PDE Toolbox, and those obtained by the method of separation of variables, which is usually the only
theoretical approach found in the majority of elementary textbooks. This will fill a need in the market for a more modern text for future working
engineers, and one that students can read and understand much more easily than those currently on the market. * Includes new and
important materials necessary to meet current demands made by diverse applications * Very detailed solutions to odd numbered problems to
help students * Instructor's Manual Available
This volume is designed as an introduction to the concepts of modern numerical analysis as they apply to partial differential equations. The
book contains many practical problems and their solutions, but at the same time, strives to expose the pitfalls--such as overstability,
consistency requirements, and the danger of extrapolation to nonlinear problems methods used on linear problems. Numerical Methods for
Partial Differential Equations, Third Edition reflects the great accomplishments that have taken place in scientific computation in the fifteen
years since the Second Edition was published. This new edition is a drastic revision of the previous one, with new material on boundary
elements, spectral methods, the methods of lines, and invariant methods. At the same time, the new edition retains the self-contained nature
of the older version, and shares the clarity of its exposition and the integrity of its presentation. Key Features * Material on finite elements and
finite differences have been merged, and now constitute equal partners * Additional material has been added on boundary elements, spectral
methods, the method of lines, and invariant methods * References have been updated, and reflect the additional material * Self-contained
nature of the Second Edition has been maintained * Very suitable for PDE courses
Applied Partial Differential EquationsOxford University Press on Demand
An Introduction to Partial Differential Equations with MATLAB®, Second Edition illustrates the usefulness of PDEs through numerous
applications and helps students appreciate the beauty of the underlying mathematics. Updated throughout, this second edition of a bestseller
shows students how PDEs can model diverse problems, including the flow of heat, the propagation of sound waves, the spread of algae
along the ocean’s surface, the fluctuation in the price of a stock option, and the quantum mechanical behavior of a hydrogen atom. Suitable
for a two-semester introduction to PDEs and Fourier series for mathematics, physics, and engineering students, the text teaches the
equations based on method of solution. It provides both physical and mathematical motivation as much as possible. The author treats
problems in one spatial dimension before dealing with those in higher dimensions. He covers PDEs on bounded domains and then on
unbounded domains, introducing students to Fourier series early on in the text. Each chapter’s prelude explains what and why material is to
be covered and considers the material in a historical setting. The text also contains many exercises, including standard ones and graphical
problems using MATLAB. While the book can be used without MATLAB, instructors and students are encouraged to take advantage of
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MATLAB’s excellent graphics capabilities. The MATLAB code used to generate the tables and figures is available in an appendix and on the
author’s website.
Therearemanyexcellenttextsonelementarydi?erentialequationsdesignedfor the standard sophomore course. However, in spite of the fact that
most courses are one semester in length, the texts have evolved into calculus-like pres- tations that include a large collection of methods and
applications, packaged with student manuals, and Web-based notes, projects, and supplements. All of this comes in several hundred pages
of text with busy formats. Most students do not have the time or desire to read voluminous texts and explore internet supplements. The
format of this di?erential equations book is di?erent; it is a one-semester, brief treatment of the basic ideas, models, and solution methods.
Itslimitedcoverageplacesitsomewherebetweenanoutlineandadetailedte- book. I have tried to write concisely, to the point, and in plain
language. Many worked examples and exercises are included. A student who works through this primer will have the tools to go to the next
level in applying di?erential eq- tions to problems in engineering, science, and applied mathematics. It can give some instructors, who want
more concise coverage, an alternative to existing texts.
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