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Beginning Partial Differential Equations Solutions
Manual 2nd Edition
Covers ODEs and PDEs—in One Textbook Until now, a comprehensive textbook
covering both ordinary differential equations (ODEs) and partial differential
equations (PDEs) didn’t exist. Fulfilling this need, Ordinary and Partial
Differential Equations provides a complete and accessible course on ODEs and
PDEs using many examples and exercises as well as intuitive, easy-to-use
software. Teaches the Key Topics in Differential Equations The text includes all
the topics that form the core of a modern undergraduate or beginning graduate
course in differential equations. It also discusses other optional but important
topics such as integral equations, Fourier series, and special functions.
Numerous carefully chosen examples offer practical guidance on the concepts
and techniques. Guides Students through the Problem-Solving Process
Requiring no user programming, the accompanying computer software allows
students to fully investigate problems, thus enabling a deeper study into the role
of boundary and initial conditions, the dependence of the solution on the
parameters, the accuracy of the solution, the speed of a series convergence, and
related questions. The ODE module compares students’ analytical solutions to
the results of computations while the PDE module demonstrates the sequence of
all necessary analytical solution steps.
Does entropy really increase no matter what we do? Can light pass through a Big
Bang? What is certain about the Heisenberg uncertainty principle? Many laws of
physics are formulated in terms of differential equations, and the questions above
are about the nature of their solutions. This book puts together the three main
aspects of the topic of partial differential equations, namely theory,
phenomenology, and applications, from a contemporary point of view. In addition
to the three principal examples of the wave equation, the heat equation, and
Laplace's equation, the book has chapters on dispersion and the Schrödinger
equation, nonlinear hyperbolic conservation laws, and shock waves. The book
covers material for an introductory course that is aimed at beginning graduate or
advanced undergraduate level students. Readers should be conversant with
multivariate calculus and linear algebra. They are also expected to have taken an
introductory level course in analysis. Each chapter includes a comprehensive set
of exercises, and most chapters have additional projects, which are intended to
give students opportunities for more in-depth and open-ended study of solutions
of partial differential equations and their properties.
Practice partial differential equations with this student solutions manual
Corresponding chapter-by-chapter with Walter Strauss's Partial Differential
Equations, this student solutions manual consists of the answer key to each of
the practice problems in the instructional text. Students will follow along through
each of the chapters, providing practice for areas of study including waves and
diffusions, reflections and sources, boundary problems, Fourier series, harmonic
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functions, and more. Coupled with Strauss's text, this solutions manual provides
a complete resource for learning and practicing partial differential equations.
This book aims to introduce some new trends and results on the study of the
fractional differential equations, and to provide a good understanding of this field
to beginners who are interested in this field, which is the authors' beautiful hope.
This book describes theoretical and numerical aspects of the fractional partial
differential equations, including the authors' researches in this field, such as the
fractional Nonlinear Schrödinger equations, fractional Landau–Lifshitz equations
and fractional Ginzburg–Landau equations. It also covers enough fundamental
knowledge on the fractional derivatives and fractional integrals, and enough
background of the fractional PDEs. Contents:Physics BackgroundFractional
Calculus and Fractional Differential EquationsFractional Partial Differential
EquationsNumerical Approximations in Fractional CalculusNumerical Methods for
the Fractional Ordinary Differential EquationsNumerical Methods for Fractional
Partial Differential Equations Readership: Graduate students and researchers in
mathematical physics, numerical analysis and computational mathematics. Key
Features:This book covers the fundamentals of this field, especially for the
beginnersThe book covers new trends and results in this fieldThe book covers
numerical results, which will be of broad interests to
researchersKeywords:Fractional Partial Differential Equations;Numerical
Solutions
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.
This textbook is intended for college, undergraduate and graduate students,
emphasizing mainly on ordinary differential equations. However, the theory of
characteristics for first order partial differential equations and the classification of
second order linear partial differential operators are also included. It contains the
basic material starting from elementary solution methods for ordinary differential
equations to advanced methods for first order partial differential equations. In
addition to the theoretical background, solution methods are strongly
emphasized. Each section is completed with problems and exercises, and the
solutions are also provided. There are special sections devoted to more applied
tools such as implicit equations, Laplace transform, Fourier method, etc. As a
novelty, a method for finding exponential polynomial solutions is presented which
is based on the author's work in spectral synthesis. The presentation is selfcontained, provided the reader has general undergraduate knowledge.
Stable solutions are ubiquitous in differential equations. They represent
meaningful solutions from a physical point of view and appear in many
applications, including mathematical physics (combustion, phase transition
theory) and geometry (minimal surfaces). Stable Solutions of Elliptic Partial
Differential Equations offers a self-contained presentation of the notion of stability
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in elliptic partial differential equations (PDEs). The central questions of regularity
and classification of stable solutions are treated at length. Specialists will find a
summary of the most recent developments of the theory, such as nonlocal and
higher-order equations. For beginners, the book walks you through the fine
versions of the maximum principle, the standard regularity theory for linear elliptic
equations, and the fundamental functional inequalities commonly used in this
field. The text also includes two additional topics: the inverse-square potential
and some background material on submanifolds of Euclidean space.
This textbook is for the standard, one-semester, junior-senior course that often
goes by the title "Elementary Partial Differential Equations" or "Boundary Value
Problems;' The audience usually consists of stu dents in mathematics,
engineering, and the physical sciences. The topics include derivations of some of
the standard equations of mathemati cal physics (including the heat equation,
the· wave equation, and the Laplace's equation) and methods for solving those
equations on bounded and unbounded domains. Methods include eigenfunction
expansions or separation of variables, and methods based on Fourier and
Laplace transforms. Prerequisites include calculus and a post-calculus differential
equations course. There are several excellent texts for this course, so one can
legitimately ask why one would wish to write another. A survey of the content of
the existing titles shows that their scope is broad and the analysis detailed; and
they often exceed five hundred pages in length. These books gen erally have
enough material for two, three, or even four semesters. Yet, many undergraduate
courses are one-semester courses. The author has often felt that students
become a little uncomfortable when an instructor jumps around in a long volume
searching for the right topics, or only par tially covers some topics; but they are
secure in completely mastering a short, well-defined introduction. This text was
written to proVide a brief, one-semester introduction to partial differential
equations.
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 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
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central processes of the natural world.
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.
Student Solutions Manual, Partial Differential Equations & Boundary Value
Problems with Maple
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: Graduate Level Problems and SolutionsBy Igor
Yanovsky
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.
Complete solutions for all problems contained in a widely used text for advanced
undergraduates in mathematics. Covers diffusion-type problems, hyperbolic-type
problems, elliptic-type problems, and numerical and approximate methods. 2016
edition.
This text explores the essentials of partial differential equations as applied to
engineering and the physical sciences. Discusses ordinary differential equations,
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integral curves and surfaces of vector fields, the Cauchy-Kovalevsky theory,
more. Problems and answers.
Exact Solutions and Invariant Subspaces of Nonlinear Partial Differential Equations in
Mechanics and Physics is the first book to provide a systematic construction of exact solutions
via linear invariant subspaces for nonlinear differential operators. Acting as a guide to
nonlinear evolution equations and models from physics and mechanics, the book focuses on
the existence of new exact solutions on linear invariant subspaces for nonlinear operators and
their crucial new properties. This practical reference deals with various partial differential
equations (PDEs) and models that exhibit some common nonlinear invariant features. It begins
with classical as well as more recent examples of solutions on invariant subspaces. In the
remainder of the book, the authors develop several techniques for constructing exact solutions
of various nonlinear PDEs, including reaction-diffusion and gas dynamics models, thin-film and
Kuramoto-Sivashinsky equations, nonlinear dispersion (compacton) equations, KdV-type and
Harry Dym models, quasilinear magma equations, and Green-Naghdi equations. Using exact
solutions, they describe the evolution properties of blow-up or extinction phenomena, finite
interface propagation, and the oscillatory, changing sign behavior of weak solutions near
interfaces for nonlinear PDEs of various types and orders. The techniques surveyed in Exact
Solutions and Invariant Subspaces of Nonlinear Partial Differential Equations in Mechanics and
Physics serve as a preliminary introduction to the general theory of nonlinear evolution PDEs
of different orders and types.
Solution Techniques for Elementary Partial Differential Equations, Third Edition remains a top
choice for a standard, undergraduate-level course on partial differential equations (PDEs).
Making the text even more user-friendly, this third edition covers important and widely used
methods for solving PDEs. New to the Third Edition New sections on the series expansion of
more general functions, other problems of general second-order linear equations, vibrating
string with other types of boundary conditions, and equilibrium temperature in an infinite strip
Reorganized sections that make it easier for students and professors to navigate the contents
Rearranged exercises that are now at the end of each section/subsection instead of at the end
of the chapter New and improved exercises and worked examples A brief Mathematica®
program for nearly all of the worked examples, showing students how to verify results by
computer This bestselling, highly praised textbook uses a streamlined, direct approach to
develop students’ competence in solving PDEs. It offers concise, easily understood
explanations and worked examples that allow students to see the techniques in action.
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 presented 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
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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 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 S?upsk Poland
Solutions Manual to Accompany Beginning Partial Differential Equations, 3rd Edition Featuring
a challenging, yet accessible, introduction to partial differential equations, Beginning Partial
Differential Equations provides a solid introduction to partial differential equations, particularly
methods of solution based on characteristics, separation of variables, as well as Fourier series,
integrals, and transforms. Thoroughly updated with novel applications, such as Poe's
pendulum and Kepler's problem in astronomy, this third edition is updated to include the latest
version of Maples, which is integrated throughout the text. New topical coverage includes novel
applications, such as Poe's pendulum and Kepler's problem in astronomy.
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.
"Featuring a challenging, yet accessible, introduction to partial differential equations, Beginning
Partial Differential Equations provides a solid introduction to partial differential equations,
particularly methods of solution based on characteristics, separation of variables, as well as
Fourier series, integrals, and transforms. Thoroughly updated with novel applications, such as
Poe's pendulum and Kepler's problem in astronomy, this third edition is updated to include the
latest version of Maples, which is integrated throughout the text. New topical coverage includes
novel applications, such as Poe's pendulum and Kepler's problem in astronomy"-A broad introduction to PDEs with an emphasis on specializedtopics and applications occurring
in a variety of fields Featuring a thoroughly revised presentation of topics,Beginning Partial
Differential Equations, Third Editionprovides a challenging, yet accessible, combination of
techniques,applications, and introductory theory on the subjectof partialdifferential equations.
The new edition offers nonstandardcoverageon material including Burger’s equation,
thetelegraph equation, damped wavemotion, and the use ofcharacteristics to solve
nonhomogeneous problems. The Third Edition is organized around four themes:methods of
solution for initial-boundary value problems;applications of partial differential equations;
existence andproperties of solutions; and the use of software to experiment withgraphics and
carry out computations. With a primary focus on waveand diffusion processes, Beginning
Partial DifferentialEquations, Third Edition also includes: Proofs of theorems incorporated
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within the topicalpresentation, such as the existence of a solution for the Dirichletproblem The
incorporation of Maple™ to perform computations andexperiments Unusual applications, such
as Poe’s pendulum Advanced topical coverage of special functions, such as Bessel,Legendre
polynomials, and spherical harmonics Fourier and Laplace transform techniques to solve
importantproblems Beginning of Partial Differential Equations, ThirdEdition is an ideal textbook
for upper-undergraduate andfirst-year graduate-level courses in analysis and
appliedmathematics, science, and engineering.
An Instructor's Manual presenting detailed solutions to all the problems in the book is available
upon request from the Wiley editorial department.

This book studies time-dependent partial differential equations and their
numerical solution, developing the analytic and the numerical theory in parallel,
and placing special emphasis on the discretization of boundary conditions. The
theoretical results are then applied to Newtonian and non-Newtonian flows, twophase flows and geophysical problems. This book will be a useful introduction to
the field for applied mathematicians and graduate students.
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.
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
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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.
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
Differential equations, especially nonlinear, present the most effective way for
describing complex physical processes. Methods for constructing exact solutions
of differential equations play an important role in applied mathematics and
mechanics. This book aims to provide scientists, engineers and students with an
easy-to-follow, but comprehensive, description of the methods for constructing
exact solutions of differential equations.
The Portable, Extensible Toolkit for Scientific Computation (PETSc) is an opensource library of advanced data structures and methods for solving linear and
nonlinear equations and for managing discretizations. This book uses these
modern numerical tools to demonstrate how to solve nonlinear partial differential
equations (PDEs) in parallel. It starts from key mathematical concepts, such as
Krylov space methods, preconditioning, multigrid, and Newton’s method. In
PETSc these components are composed at run time into fast solvers.
Discretizations are introduced from the beginning, with an emphasis on finite
difference and finite element methodologies. The example C programs of the first
12 chapters, listed on the inside front cover, solve (mostly) elliptic and parabolic
PDE problems. Discretization leads to large, sparse, and generally nonlinear
systems of algebraic equations. For such problems, mathematical solver
concepts are explained and illustrated through the examples, with sufficient
context to speed further development. PETSc for Partial Differential Equations
addresses both discretizations and fast solvers for PDEs, emphasizing practice
more than theory. Well-structured examples lead to run-time choices that result in
high solver performance and parallel scalability. The last two chapters build on
the reader’s understanding of fast solver concepts when applying the Firedrake
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Python finite element solver library. This textbook, the first to cover PETSc
programming for nonlinear PDEs, provides an on-ramp for graduate students and
researchers to a major area of high-performance computing for science and
engineering. It is suitable as a supplement for courses in scientific computing or
numerical methods for differential equations.
Partial differential equations (PDEs) play an important role in the natural sciences
and technology, because they describe the way systems (natural and other)
behave. The inherent suitability of PDEs to characterizing the nature, motion, and
evolution of systems, has led to their wide-ranging use in numerical models that
are developed in order to analyze systems that are not otherwise easily studied.
Numerical Solutions for Partial Differential Equations contains all the details
necessary for the reader to understand the principles and applications of
advanced numerical methods for solving PDEs. In addition, it shows how the
modern computer system algebra Mathematica® can be used for the analytic
investigation of such numerical properties as stability, approximation, and
dispersion.
This set contains the text Beginning Partial Differential Equations, 2nd Edition
9780470133903 and Beginning Partial Differential Equations, 2nd Edition,
Solutions Manual 9780470133897.
This is the 2005 second edition of a highly successful and well-respected textbook on the
numerical techniques used to solve partial differential equations arising from mathematical
models in science, engineering and other fields. The authors maintain an emphasis on finite
difference methods for simple but representative examples of parabolic, hyperbolic and elliptic
equations from the first edition. However this is augmented by new sections on finite volume
methods, modified equation analysis, symplectic integration schemes, convection-diffusion
problems, multigrid, and conjugate gradient methods; and several sections, including that on
the energy method of analysis, have been extensively rewritten to reflect modern
developments. Already an excellent choice for students and teachers in mathematics,
engineering and computer science departments, the revised text includes more latest
theoretical and industrial developments.
This monograph is devoted to new types of higher order PDEs in the framework of Clifford
analysis. While elliptic and hyperbolic equations have been studied in the Clifford analysis
setting in book and journal literature, parabolic equations have been ignored and are the
primary focus of this work. These new equations have remarkable applications to mathematical
physics---mechanics of deformable bodies, electromagnetic fields, quantum mechanics. Book
will appeal to mathematicians and physicists in PDEs, and it may also be used as a
supplementary text by graduate students.
Partial Differential Equations: Theory and Technique provides formal definitions, notational
conventions, and a systematic discussion of partial differential equations. The text emphasizes
the acquisition of practical technique in the use of partial differential equations. The book
contains discussions on classical second-order equations of diffusion, wave motion, first-order
linear and quasi-linear equations, and potential theory. Certain chapters elaborate Green's
functions, eigenvalue problems, practical approximation techniques, perturbations (regular and
singular), difference equations, and numerical methods. Students of mathematics will find the
book very useful.
Student Solutions Manual, Boundary Value Problems
Separation of Variables and Exact Solutions to Nonlinear PDEs is devoted to describing and
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applying methods of generalized and functional separation of variables used to find exact
solutions of nonlinear partial differential equations (PDEs). It also presents the direct method of
symmetry reductions and its more general version. In addition, the authors describe the
differential constraint method, which generalizes many other exact methods. The presentation
involves numerous examples of utilizing the methods to find exact solutions to specific
nonlinear equations of mathematical physics. The equations of heat and mass transfer, wave
theory, hydrodynamics, nonlinear optics, combustion theory, chemical technology, biology, and
other disciplines are studied. Particular attention is paid to nonlinear equations of a reasonably
general form that depend on one or several arbitrary functions. Such equations are the most
difficult to analyze. Their exact solutions are of significant practical interest, as they are suitable
to assess the accuracy of various approximate analytical and numerical methods. The book
contains new material previously unpublished in monographs. It is intended for a broad
audience of scientists, engineers, instructors, and students specializing in applied and
computational mathematics, theoretical physics, mechanics, control theory, chemical
engineering science, and other disciplines. Individual sections of the book and examples are
suitable for lecture courses on partial differential equations, equations of mathematical physics,
and methods of mathematical physics, for delivering special courses and for practical training.
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