Ordinary And Partial Differential Equations

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 self-
contained, provided the reader has general undergraduate knowledge.

Partial Differential Equations: Analytical Methods and Applications covers all the
basic topics of a Partial Differential Equations (PDE) course for undergraduate
students or a beginners’ course for graduate students. It provides qualitative
physical explanation of mathematical results while maintaining the expected level
of it rigor. This text introduces and promotes practice of necessary problem-
solving skills. The presentation is concise and friendly to the reader. The
"teaching-by-examples" approach provides numerous carefully chosen examples
that guide step-by-step learning of concepts and techniques. Fourier series,
Sturm-Liouville problem, Fourier transform, and Laplace transform are included.
The book’s level of presentation and structure is well suited for use in
engineering, physics and applied mathematics courses. Highlights: Offers a
complete first course on PDEs The text’s flexible structure promotes varied
syllabi for courses Written with a teach-by-example approach which offers
numerous examples and applications Includes additional topics such as the
Sturm-Liouville problem, Fourier and Laplace transforms, and special functions
The text’s graphical material makes excellent use of modern software packages
Features numerous examples and applications which are suitable for readers
studying the subject remotely or independently

Skillfully organized introductory text examines origin of differential equations,
then defines basic terms and outlines the general solution of a differential
equation. Subsequent sections deal with integrating factors; dilution and
accretion problems; linearization of first order systems; Laplace Transforms;
Newton's Interpolation Formulas, more.

This well-acclaimed book, now in its twentieth edition, continues to offer an in-
depth presentation of the fundamental concepts and their applications of ordinary
and patrtial differential equations providing systematic solution techniques. The
book provides step-by-step proofs of theorems to enhance students' problem-

solving skill and includes plenty of carefully chosen solved examples to illustrate
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the concepts discussed.

This book introduces finite difference methods for both ordinary differential
equations (ODEs) and partial differential equations (PDEs) and discusses the
similarities and differences between algorithm design and stability analysis for
different types of equations. A unified view of stability theory for ODEs and PDEs
Is presented, and the interplay between ODE and PDE analysis is stressed. The
text emphasizes standard classical methods, but several newer approaches also
are introduced and are described in the context of simple motivating examples.
This book is a compilation of the most important and widely applicable methods
for evaluating and approximating integrals. It is an indispensable time saver for
engineers and scientists needing to evaluate integrals in their work. From the
table of contents: - Applications of Integration - Concepts and Definitions - Exact
Analytical Methods - Approximate Analytical Methods - Numerical Methods:
Concepts - Numerical Methods: Techniques

Differential equations arise in a variety of contexts, some purely theoretical and
some of practical interest. As you read this textbook, you will find that the
gualitative and quantitative study of differential equations incorporates an elegant
blend of linear algebra and advanced calculus. This book is intended for an
advanced undergraduate course in differential equations. The reader should
have already completed courses in linear algebra, multivariable calculus, and

introductory differential equations.

This book has been designed for Undergraduate (Honours) and Postgraduate students of
various Indian Universities.A set of objective problems has been provided at the end of each
chapter which will be useful to the aspirants of competitve examinations

The statement which expresses the equality of two expressions is known as an equation. A
differential equation is a kind of mathematical equation that shows the connection between a
function and its derivatives. Functions represent the physical quantities and derivatives show
their rates of change. The differential equation seeks to define the relationship between the
two. It can be classified into various types such as ordinary differential equations and patrtial
differential equations. Ordinary differential equation contains one or more than one function of
an independent variable. It is related to the derivatives of these functions. Partial differential
equations contain unknown multi-variable functions as well as their partial derivatives. These
are generally used to formulate problems which contain functions of several variables. The
topics included in this book on ordinary and partial differential equations are of utmost
significance and bound to provide incredible insights to readers. It presents researches and
studies performed by experts across the globe. This book is appropriate for students seeking
detailed information in this area as well as for experts.

The primary objective of the textbook is to provide the basic concepts of ordinary and partial
differential equations as per the requirement of the students appearing for B.A. (Prog.)
Semester-V, B.Sc. (Hons.) (Mathematics and Physics) under CBCS pattern followed by
Central Universities of India including the University of Delhi. This book covers the entire
syllabus of the paper Differential Equations — Generic Elective of llird Semester (GE-3) for all
Honours courses other than Mathematics and B.Tech. of various Universities. It is also useful
for various competitive examinations and the School of Open Learning, University of Delhi.
There are Eleven Chapters in this book and in each of them, the concepts are properly
supported by illustrations followed by several varied types of examples to provide students an
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integrated view of theory and applications. There are about 247 examples in this book. A large
number of self-practice problems and answers have been added in each chapter to enable
students to learn. Most of the questions conform to the examination style followed in the
University examinations and professional examinations.

This book provides a set of ODE/PDE integration routines in the six most widely used
computer languages, enabling scientists and engineers to apply ODE/PDE analysis toward
solving complex problems. This text concisely reviews integration algorithms, then analyzes
the widely used Runge-Kutta method. It first presents a complete code before discussin
Numerical Solution of Ordinary and Partial Differential Equations is based on a summer school
held in Oxford in August-September 1961. The book is organized into four parts. The first three
cover the numerical solution of ordinary differential equations, integral equations, and partial
differential equations of quasi-linear form. Most of the techniques are evaluated from the
standpoints of accuracy, convergence, and stability (in the various senses of these terms) as
well as ease of coding and convenience of machine computation. The last part, on practical
problems, uses and develops the techniques for the treatment of problems of the greatest
difficulty and complexity, which tax not only the best machines but also the best brains. This
book was written for scientists who have problems to solve, and who want to know what
methods exist, why and in what circumstances some are better than others, and how to adapt
and develop techniques for new problems. The budding numerical analyst should also benefit
from this book, and should find some topics for valuable research. The first three parts, in fact,
could be used not only by practical men but also by students, though a preliminary elementary
course would assist the reading.

In this undergraduate/graduate textbook, the authors introduce ODEs and PDEs through 50
class-tested lectures. Mathematical concepts are explained with clarity and rigor, using fully
worked-out examples and helpful illustrations. Exercises are provided at the end of each
chapter for practice. The treatment of ODEs is developed in conjunction with PDEs and is
aimed mainly towards applications. The book covers important applications-oriented topics
such as solutions of ODEs in form of power series, special functions, Bessel functions,
hypergeometric functions, orthogonal functions and polynomials, Legendre, Chebyshev,
Hermite, and Laguerre polynomials, theory of Fourier series. Undergraduate and graduate
students in mathematics, physics and engineering will benefit from this book. The book
assumes familiarity with calculus.

This book focuses the solutions of differential equations with MATLAB. Analytical solutions of
differential equations are explored first, followed by the numerical solutions of different types of
ordinary differential equations (ODESs), as well as the universal block diagram based schemes
for ODEs. Boundary value ODEs, fractional-order ODEs and partial differential equations are
also discussed.

Ordinary and Partial Differential EquationsWith Special Functions, Fourier Series, and
Boundary Value ProblemsSpringer Science & Business Media

This book is especially prepared for B.A., B.Sc. and honours (Mathematics and Physics),
M.A/M.Sc. (Mathematics and Physics), B.E. Students of Various Universities and for .LA.S.,
P.C.S., AMIE, GATE, and other competitve exams.Almost all the chapters have been rewritten
so that in the present form, the reader will not find any difficulty in understanding the subject
matter.The matter of the previous edition has been re-organised so that now each topic gets its
proper place in the book.More solved examples have been added so that now each topic gets
its proper place in the book. References to the latest papers of various universities and I.A.S.
examination have been made at proper places.

Mathematical Physics with Partial Differential Equations, Second Edition, is designed for upper
division undergraduate and beginning graduate students taking mathematical physics taught

out by math departments. The new edition is based on the success of the first, with a
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continuing focus on clear presentation, detailed examples, mathematical rigor and a careful
selection of topics. It presents the familiar classical topics and methods of mathematical
physics with more extensive coverage of the three most important partial differential equations
in the field of mathematical physics—the heat equation, the wave equation and Laplace’s
equation. The book presents the most common techniques of solving these equations, and
their derivations are developed in detail for a deeper understanding of mathematical
applications. Unlike many physics-leaning mathematical physics books on the market, this
work is heavily rooted in math, making the book more appealing for students wanting to
progress in mathematical physics, with particularly deep coverage of Green'’s functions, the
Fourier transform, and the Laplace transform. A salient characteristic is the focus on fewer
topics but at a far more rigorous level of detail than comparable undergraduate-facing
textbooks. The depth of some of these topics, such as the Dirac-delta distribution, is not
matched elsewhere. New features in this edition include: novel and illustrative examples from
physics including the 1-dimensional quantum mechanical oscillator, the hydrogen atom and the
rigid rotor model; chapter-length discussion of relevant functions, including the Hermite
polynomials, Legendre polynomials, Laguerre polynomials and Bessel functions; and all-new
focus on complex examples only solvable by multiple methods. Introduces and evaluates
numerous physical and engineering concepts in a rigorous mathematical framework Provides
extremely detailed mathematical derivations and solutions with extensive proofs and weighting
for application potential Explores an array of detailed examples from physics that give direct
application to rigorous mathematics Offers instructors useful resources for teaching, including
an illustrated instructor's manual, PowerPoint presentations in each chapter and a solutions
manual

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: | have used this
book for both regular PDE and topics courses. It has a wonderful combination of insight and
technical detall. ... Evans' book is evidence of his mastering of the field and the clarity of
presentation. --Luis Caffarelli, University of Texas It is fun to teach from Evans' book. It
explains many of the essential ideas and techniques of partial differential equations ... Every
graduate student in analysis should read it. --David Jerison, MIT | 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 ... | 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

This monograph aims to fill a void by making available a source book which first systematically
describes all the available uniqueness and nonuniqueness criteria for ordinary differential
equations, and compares and contrasts the merits of these criteria, and second, discusses
open problems and offers some directions towards possible solutions.

This revised and updated text, now in its second edition, continues to present the theoretical
concepts of methods of solutions of ordinary and partial differential equations. It equips
students with the various tools and techniques to model different physical problems using such
equations. The book discusses the basic concepts of ordinary and partial differential equations.
It contains different methods of solving ordinary differential equations of first order and higher

degree. It gives the solution methodology for linear differential equations with constant and
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variable coefficients and linear differential equations of second order. The text elaborates
simultaneous linear differential equations, total differential equations, and partial differential
equations along with the series solution of second order linear differential equations. It also
covers Bessel’'s and Legendre’s equations and functions, and the Laplace transform. Finally,
the book revisits partial differential equations to solve the Laplace equation, wave equation and
diffusion equation, and discusses the methods to solve partial differential equations using the
Fourier transform. A large number of solved examples as well as exercises at the end of
chapters help the students comprehend and strengthen the underlying concepts. The book is
intended for undergraduate and postgraduate students of Mathematics (B.A./B.Sc.,
M.A./M.Sc.), and undergraduate students of all branches of engineering (B.E./B.Tech.), as part
of their course in Engineering Mathematics. New to the SECOND Edition ¢ Includes new
sections and subsections such as applications of differential equations, special substitution
(Lagrange and Riccati), solutions of non-linear equations which are exact, method of variation
of parameters for linear equations of order higher than two, and method of undetermined
coefficients « Incorporates several worked-out examples and exercises with their answers ¢
Contains a new Chapter 19 on ‘Z-Transforms and its Applications’.

Covers ODEs and PDEs—in One Textbook Until now, a comprehensive textbook covering both
ordinary differential equations (ODESs) 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.

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, Partial Differential Equations & Boundary Value
Problems with Maple

This text features numerous worked examples in its presentation of elements
from the theory of partial differential equations, emphasizing forms suitable for
solving equations. Solutions to odd-numbered problems appear at the end. 1957
edition.

Building on the basic techniques of separation of variables and Fourier series,
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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 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.

This book provides an elementary, accessible introduction for engineers and
scientists to the concepts of ordinary and partial boundary value problems,
acquainting readers with fundamental properties and with efficient methods of

constructing solutions or satisfactory approximations. Discussions include:
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ordinary differential equations classical theory of partial differential equations
Laplace and Poisson equations heat equation variational methods of solution of
corresponding boundary value problems methods of solution for evolution partial
differential equations The author presents special remarks for the mathematical
reader, demonstrating the possibility of generalizations of obtained results and
showing connections between them. For the non-mathematician, the author
provides profound functional-analytical results without proofs and refers the
reader to the literature when necessary. Solving Ordinary and Partial Boundary
Value Problems in Science and Engineering contains essential functional
analytical concepts, explaining its subject without excessive abstraction.

Disease in the prey population increases the risk of prey outcomes in predation
or to be harvested. In this book, an eco-epidemiological model consisting of
predator-prey model with SIS disease in the prey population is proposed and
analyzed. Furthermore, the authors discuss a mathematical S-E-I-L (Susceptible-
Latently infected-Infected-Lost of sight) model for the spread of a directly
transmitted infectious disease in an age-structured population; examine how
starting from the classical Chebyshev ordinary differential equation (ODE), a
generic realization of its Lie algebra of point symmetries sl(3;R) is obtained in
terms of the Chebyshev polynomials of first and second kind; and give a
comparative summary of different recent contributions to the theme of the linear
stability and nonlinear dynamics of solitary waves in the nonlinear Dirac equation
in the form of the Gross-Neveu model.

Lie's group theory of differential equations unifies the many ad hoc methods known for solving
differential equations and provides powerful new ways to find solutions. The theory has
applications to both ordinary and partial differential equations and is not restricted to linear
equations. Applications of Lie's Theory of Ordinary and Partial Differential Equations provides a
concise, simple introduction to the application of Lie's theory to the solution of differential
equations. The author emphasizes clarity and immediacy of understanding rather than
encyclopedic completeness, rigor, and generality. This enables readers to quickly grasp the
essentials and start applying the methods to find solutions. The book includes worked
examples and problems from a wide range of scientific and engineering fields.

Differential equations are vital to science, engineering and mathematics, and this book enables
the reader to develop the required skills needed to understand them thoroughly. The authors
focus on constructing solutions analytically and interpreting their meaning and use MATLAB
extensively to illustrate the material along with many examples based on interesting and
unusual real world problems. A large selection of exercises is also provided.

This book is addressed to mathematics and physics students who want to develop an
interdisciplinary view of mathematics, from the age of Riemann, Poincaré and Darboux to basic
tools of modern mathematics. It enables them to acquire the sensibility necessary for the
formulation and solution of difficult problems, with an emphasis on concepts, rigour and
creativity. It consists of eight self-contained parts: ordinary differential equations; linear elliptic
equations; calculus of variations; linear and non-linear hyperbolic equations; parabolic
equations; Fuchsian functions and non-linear equations; the functional equations of number
theory; pseudo-differential operators and pseudo-differential equations. The author leads
readers through the original papers and introduces new concepts, with a selection of topics
and examples that are of high pedagogical value.
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Introduction to Ordinary Differential Equations is a 12-chapter text that describes useful
elementary methods of finding solutions using ordinary differential equations. This book starts
with an introduction to the properties and complex variable of linear differential equations.
Considerable chapters covered topics that are of particular interest in applications, including
Laplace transforms, eigenvalue problems, special functions, Fourier series, and boundary-
value problems of mathematical physics. Other chapters are devoted to some topics that are
not directly concerned with finding solutions, and that should be of interest to the mathematics
major, such as the theorems about the existence and uniqueness of solutions. The final
chapters discuss the stability of critical points of plane autonomous systems and the results
about the existence of periodic solutions of nonlinear equations. This book is great use to
mathematicians, physicists, and undergraduate students of engineering and the science who
are interested in applications of differential equation.

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
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

This rigorous treatment prepares readers for the study of differential equations and shows
them how to research current literature. It emphasizes nonlinear problems and specific
analytical methods. 1969 edition.

A Course in Ordinary and Partial Differential Equations discusses ordinary differential
equations and partial differential equations. The book reviews the solution of elementary first-
order differential equations, existence theorems, singular solutions, and linear equations of
arbitrary order. It explains the solutions of linear equations with constant coefficients,

operational calculus, and the solutions of linear differential equations. It also explores the
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techniques of computing for the solution of systems of linear differential equations, which is
similar to the solutions of linear equations of arbitrary order. The text proves that if the
coefficients of some differential equations possess certain restricted types of singularities, the
solution will have Taylor series expansions about the singular points. The investigator can
calculate a divergent series whose partial sums numerically approximate the solution for large
x if the point in question is infinity, of which the series will be a Taylor series of negative powers
of x. The book also explains the Fourier transform, its applications to partial differential
equations, as well as the Hilbert space approach to partial differential equations. The book is a
stimulating material for mathematicians, for professors, or for students of pure and applied
mathematics, physics, or engineering.
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