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Unparalleled in scope compared to the literature currently available, the Handbook of Integral
Equations, Second Edition contains over 2,500 integral equations with solutions as well as
analytical and numerical methods for solving linear and nonlinear equations. It explores
Volterra, Fredholm, Wiener–Hopf, Hammerstein, Uryson, and other equations that arise in
mathematics, physics, engineering, the sciences, and economics. With 300 additional pages,
this edition covers much more material than its predecessor. New to the Second Edition • New
material on Volterra, Fredholm, singular, hypersingular, dual, and nonlinear integral equations,
integral transforms, and special functions • More than 400 new equations with exact solutions
• New chapters on mixed multidimensional equations and methods of integral equations for
ODEs and PDEs • Additional examples for illustrative purposes To accommodate different
mathematical backgrounds, the authors avoid wherever possible the use of special
terminology, outline some of the methods in a schematic, simplified manner, and arrange the
material in increasing order of complexity. The book can be used as a database of test
problems for numerical and approximate methods for solving linear and nonlinear integral
equations.
The Classical Theory of Integral Equations is a thorough, concise, and rigorous treatment of
the essential aspects of the theory of integral equations. The book provides the background
and insight necessary to facilitate a complete understanding of the fundamental results in the
field. With a firm foundation for the theory in their grasp, students will be well prepared and
motivated for further study. Included in the presentation are: A section entitled Tools of the
Trade at the beginning of each chapter, providing necessary background information for
comprehension of the results presented in that chapter; Thorough discussions of the analytical
methods used to solve many types of integral equations; An introduction to the numerical
methods that are commonly used to produce approximate solutions to integral equations; Over
80 illustrative examples that are explained in meticulous detail; Nearly 300 exercises
specifically constructed to enhance the understanding of both routine and challenging
concepts; Guides to Computation to assist the student with particularly complicated algorithmic
procedures. This unique textbook offers a comprehensive and balanced treatment of material
needed for a general understanding of the theory of integral equations by using only the
mathematical background that a typical undergraduate senior should have. The self-contained
book will serve as a valuable resource for advanced undergraduate and beginning graduatelevel students as well as for independent study. Scientists and engineers who are working in
the field will also find this text to be user friendly and informative.
Many problems arising in the physical sciences, engineering, biology and ap plied mathematics
lead to mathematical models described by nonlinear integral equations in abstract spaces. The
theory of nonlinear integral equations in ab stract spaces is a fast growing field with important
applications to a number of areas of analysis as well as other branches of science. This book
is devoted to a comprehensive treatment of nonlinear integral equations in abstract spaces. It
is the first book that is dedicated to a systematic development of this subject, and it includes
the developments during recent years. Chapter 1 introduces some basic results in analysis,
which will be used in later chapters. Chapter 2, which is a main portion of this book, deals with
nonlin ear integral equations in Banach spaces, including equations of Fredholm type, of
Volterra type and equations of Hammerstein type. Some applica equations tions to nonlinear
differential equations in Banach spaces are given. We also discuss an integral equation
modelling infectious disease as a typical applica tion. In Chapter 3, we investigate the first
order and second order nonlinear integro-differential equations in Banach spaces including
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equations of Volterra type and equations of mixed type. Chapter 4 is devoted to nonlinear
impulsive integral equations in Banach spaces and their applications to nonlinear impul sive
differential equations in Banach spaces.

This book deals with the numerical solution of integral equations based on
approximation of functions and the authors apply wavelet approximation to the
unknown function of integral equations. The book's goal is to categorize the
selected methods and assess their accuracy and efficiency.
This book presents the subject of integral equations in an accessible manner for
a variety of applications. Emphasis is placed on understanding the subject while
avoiding the abstract and compact theorems. A distinctive feature of the book is
that it introduces the recent powerful and reliable developments in this field,
which are not covered in traditional texts. The newly developed decomposition
method, the series solution method and the direct computation method are
thoroughly implemented, which allows the topic to be far more accessible. The
book also includes some of the traditional techniques for comparison.Using the
newly developed methods, the author successfully handles Fredholm and
Volterra integral equations, singular integral equations, integro-differential
equations and nonlinear integral equations, with promising results for linear and
nonlinear models. Many examples are given to introduce the material in a clear
and thorough fashion. In addition, many exercises are provided to build
confidence, ease and skill in using the new methods.This book may be used as a
text for advanced undergraduates and graduate students in mathematics and
scientific areas, and as a work of reference for research study of differential
equations and numerical analysis.
Random Integral Equations
Methods in Nonlinear Integral Equations presents several extremely fruitful methods for the
analysis of systems and nonlinear integral equations. They include: fixed point methods (the
Schauder and Leray-Schauder principles), variational methods (direct variational methods and
mountain pass theorems), and iterative methods (the discrete continuation principle, upper and
lower solutions techniques, Newton's method and the generalized quasilinearization method).
Many important applications for several classes of integral equations and, in particular, for
initial and boundary value problems, are presented to complement the theory. Special attention
is paid to the existence and localization of solutions in bounded domains such as balls and
order intervals. The presentation is essentially self-contained and leads the reader from
classical concepts to current ideas and methods of nonlinear analysis.
Linear and Nonlinear Integral Equations: Methods and Applications is a self-contained book
divided into two parts. Part I offers a comprehensive and systematic treatment of linear integral
equations of the first and second kinds. The text brings together newly developed methods to
reinforce and complement the existing procedures for solving linear integral equations. The
Volterra integral and integro-differential equations, the Fredholm integral and integrodifferential equations, the Volterra-Fredholm integral equations, singular and weakly singular
integral equations, and systems of these equations, are handled in this part by using many
different computational schemes. Selected worked-through examples and exercises will guide
readers through the text. Part II provides an extensive exposition on the nonlinear integral
equations and their varied applications, presenting in an accessible manner a systematic
treatment of ill-posed Fredholm problems, bifurcation points, and singular points. Selected
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applications are also investigated by using the powerful Padé approximants. This book is
intended for scholars and researchers in the fields of physics, applied mathematics and
engineering. It can also be used as a text for advanced undergraduate and graduate students
in applied mathematics, science and engineering, and related fields. Dr. Abdul-Majid Wazwaz
is a Professor of Mathematics at Saint Xavier University in Chicago, Illinois, USA.
This second edition integrates the newly developed methods with classical techniques to give
both modern and powerful approaches for solving integral equations. It provides a
comprehensive treatment of linear and nonlinear Fredholm and Volterra integral equations of
the first and second kinds. The materials are presented in an accessible and straightforward
manner to readers, particularly those from non-mathematics backgrounds. Numerous wellexplained applications and examples as well as practical exercises are presented to guide
readers through the text. Selected applications from mathematics, science and engineering are
investigated by using the newly developed methods. This volume consists of nine chapters,
pedagogically organized, with six chapters devoted to linear integral equations, two chapters
on nonlinear integral equations, and the last chapter on applications. It is intended for scholars
and researchers, and can be used for advanced undergraduate and graduate students in
applied mathematics, science and engineering. Click here for solutions manual.
Interval arithmetic is applied to the problem of obtaining rigorous solutions to integral equations
on a computer. The integral equations considered are the linear Fredholm equation of the
second kind and the nonlinear Urysohn equation. Techniques are presented which enable the
computer to find an approximate solution, prove the existence of an exact solution and bound
the discrepancy. These techniques were implemented as computer programs and the results
from test problems are given.
The book deals with linear integral equations, that is, equations involving an unknown function
which appears under the integral sign and contains topics such as Abel's integral equation,
Volterra integral equations, Fredholm integral integral equations, singular and nonlinear
integral equations, orthogonal systems of functions, Green's function as a symmetric kernel of
the integral equations.
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