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In many parts of the world, groundwater resources are
under increasing threat from growing demands, wasteful
use, and contamination. To face the challenge, good
planning and management practices are needed. A key
to the management of groundwater is the ability to model
the movement of fluids and contaminants in the
subsurface. The purpose of this book is to construct
conceptual and mathematical models that can provide
the information required for making decisions associated
with the management of groundwater resources, and the
remediation of contaminated aquifers. The basic
approach of this book is to accurately describe the
underlying physics of groundwater flow and solute
transport in heterogeneous porous media, starting at the
microscopic level, and to rigorously derive their
mathematical representation at the macroscopic levels.
The well-posed, macroscopic mathematical models are
formulated for saturated, single phase flow, as well as for
unsaturated and multiphase flow, and for the transport of
single and multiple chemical species. Numerical models
are presented and computer codes are reviewed, as
tools for solving the models. The problem of seawater
intrusion into coastal aquifers is examined and modeled.
The issues of uncertainty in model input data and output
are addressed. The book concludes with a chapter on
the management of groundwater resources. Although
one of the main objectives of this book is to construct
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mathematical models, the amount of mathematics
required is kept minimal.
This book is based on the author’s lecture notes for his
Introductory Newtonian Mechanics course at the Hellenic
Naval Academy. In order to familiarize students with the
use of several basic mathematical tools, such as vectors,
differential operators and differential equations, it first
presents the elements of vector analysis that are needed
in the subsequent chapters. Further, the Mathematical
Supplement at the end of the book offers a brief
introduction to the concepts of differential calculus
mentioned. The main text is divided into three parts, the
first of which presents the mechanics of a single particle
from both the kinetic and the dynamical perspectives.
The second part then focuses on the mechanics of more
complex structures, such as systems of particles, rigid
bodies and ideal fluids, while the third part consists of 60
fully solved problems. Though chiefly intended as a
primary text for freshman-level physics courses, the book
can also be used as a supplemental (tutorial) resource
for introductory courses on classical mechanics for
physicists and engineers
Functions as a self-study guide for engineers and as a
textbook for nonengineering students and engineering
students, emphasizing generic forms of differential
equations, applying approximate solution techniques to
examples, and progressing to specific physical problems
in modular, self-contained chapters that integrate into the
text or can stand alone! This reference/text focuses on
classical approximate solution techniques such as the
finite difference method, the method of weighted
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residuals, and variation methods, culminating in an
introduction to the finite element method (FEM).
Discusses the general notion of approximate solutions
and associated errors! With 1500 equations and more
than 750 references, drawings, and tables, Introduction
to Approximate Solution Techniques, Numerical
Modeling, and Finite Element Methods: Describes the
approximate solution of ordinary and partial differential
equations using the finite difference method Covers the
method of weighted residuals, including specific
weighting and trial functions Considers variational
methods Highlights all aspects associated with the
formulation of finite element equations Outlines meshing
of the solution domain, nodal specifications, solution of
global equations, solution refinement, and assessment of
results Containing appendices that present concise
overviews of topics and serve as rudimentary tutorials for
professionals and students without a background in
computational mechanics, Introduction to Approximate
Solution Techniques, Numerical Modeling, and Finite
Element Methods is a blue-chip reference for civil,
mechanical, structural, aerospace, and industrial
engineers, and a practical text for upper-level
undergraduate and graduate students studying
approximate solution techniques and the FEM.
"A longtime classic text in applied mathematics, this
volume also serves as a reference for undergraduate
and graduate students of engineering. Topics include
real variable theory, complex variables, linear analysis,
partial and ordinary differential equations, and other
subjects. Answers to selected exercises are provided,
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along with Fourier and Laplace transformation tables and
useful formulas. 1978 edition"-This book serves as an introduction to the concept of
integrability as it applies to systems of differential
equations as well as to vector-valued fields. The author
focuses on specific aspects of integrability that are often
encountered in a variety of problems in applied
mathematics, physics and engineering. The following
general cases of integrability are examined: (a) pathindependence of line integrals of vector fields on the
plane and in space; (b) integration of a system of
ordinary differential equations by using first integrals; and
(c) integrable systems of partial differential equations.
Special topics include the integration of analytic functions
and some elements from the geometric theory of
differential systems. Certain more advanced subjects,
such as Lax pairs and Bäcklund transformations, are
also discussed. The book is written at an intermediate
level for educational purposes. The presentation is as
simple as the topics allow, often sacrificing mathematical
rigor in favor of pedagogical efficiency.
The text has been divided in two volumes: Volume I (Ch.
1-13) & Volume II (Ch. 14-22). In addition to the review
material and some basic topics as discussed in the
opening chapter, the main text in Volume I covers topics
on infinite series, differential and integral calculus,
matrices, vector calculus, ordinary differential equations,
special functions and Laplace transforms. Volume II
covers topics on complex analysis, Fourier analysis,
partial differential equations and statistics. The present
book has numerous distinguishing features over the
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already existing books on the same topic. The chapters
have been planned to create interest among the readers
to study and apply the mathematical tools. The subject
has been presented in a very lucid and precise manner
with a wide variety of examples and exercises, which
would eventually help the reader for hassle free study.
????????
This book presents balanced treatment of transport
phenomena and equal emphasis on mass transport,
momentum transport and energy transport. It include
extensive reference to applications of material covered
and the addition of appendices on applied mathematics
topics, the Boltzmann equation, and a summary of the
basic equations in several coordinate systems.
'Transport phenomena' offers literature citations
throughout so you and your students know where to find
additional material. It contains - Transport properties in
two-phase systems; Boundary-layer theory; Heat and
mass transfer coefficients; Dimensional analysis and
scaling.
The topics of this set of student-oriented books are
presented in a discursive style that is readable and easy
to follow. Numerous clearly stated, completely worked
out examples together with carefully selected problem
sets with answers are used to enhance students'
understanding and manipulative skill. The goal is to help
students feel comfortable and confident in using
advanced mathematical tools in junior, senior, and
beginning graduate courses.
This book serves as a complete and self-contained
introduction to the principles of Computational Fluid
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Dynamic (CFD) analysis. It is deliberately short (at
approximately 300 pages) and can be used as a text for
the first part of the course of applied CFD followed by a
software tutorial. The main objectives of this nontraditional format are: 1) To introduce and explain, using
simple examples where possible, the principles and
methods of CFD analysis and to demystify the `black
box’ of a CFD software tool, and 2) To provide a basic
understanding of how CFD problems are set and which
factors affect the success and failure of the analysis.
Included in the text are the mathematical and physical
foundations of CFD, formulation of CFD problems, basic
principles of numerical approximation (grids,
consistency, convergence, stability, and order of
approximation, etc), methods of discretization with focus
on finite difference and finite volume techniques,
methods of solution of transient and steady state
problems, commonly used numerical methods for heat
transfer and fluid flows, plus a brief introduction into
turbulence modeling.
A fresh, forward-looking undergraduate textbook that
treats the finite element method and classical Fourier
series method with equal emphasis.
Designed for engineering graduate students, this book
connects basic mathematics to a variety of methods
used in engineering problems.
Advanced Engineering MathematicsPearson
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
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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.
Focusing on the application of mathematics to chemical
engineering, Applied Mathematical Methods for
Chemical Engineers, Second Edition addresses the
setup and verification of mathematical models using
experimental or other independently derived data. An
expanded and updated version of its well-respected
predecessor, this book uses worked examples to
illustrate several mathematical methods that are
essential in successfully solving process engineering
problems. The book first provides an introduction to
differential equations that are common to chemical
engineering, followed by examples of first-order and
linear second-order ordinary differential equations
(ODEs). Later chapters examine Sturm–Liouville
problems, Fourier series, integrals, linear partial
differential equations (PDEs), and regular perturbation.
The author also focuses on examples of PDE
applications as they relate to the various conservation
laws practiced in chemical engineering. The book
concludes with discussions of dimensional analysis and
the scaling of boundary value problems and presents
selected numerical methods and available software
packages. New to the Second Edition · Two popular
approaches to model development: shell balance and
conservation law balance · One-dimensional rod model
and a planar model of heat conduction in one direction ·
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Systems of first-order ODEs · Numerical method of lines,
using MATLAB® and Mathematica where appropriate
This invaluable resource provides a crucial introduction
to mathematical methods for engineering and helps in
choosing a suitable software package for computerbased algebraic applications.
Modern and comprehensive, the new sixth edition of
Zill’s Advanced Engineering Mathematics is a full
compendium of topics that are most often covered in
engineering mathematics courses, and is extremely
flexible to meet the unique needs of courses ranging
from ordinary differential equations to vector calculus. A
key strength of this best-selling text is Zill’s emphasis on
differential equation as mathematical models, discussing
the constructs and pitfalls of each.
Approximate Analytical Methods for Solving Ordinary
Differential Equations (ODEs) is the first book to present all of
the available approximate methods for solving ODEs,
eliminating the need to wade through multiple books and
articles. It covers both well-established techniques and
recently developed procedures, including the classical series
solut
Graduate students in the natural sciences—including not only
geophysics and space physics but also atmospheric and
planetary physics, ocean sciences, and astronomy—need a
broad-based mathematical toolbox to facilitate their research.
In addition, they need to survey a wider array of mathematical
methods that, while outside their particular areas of expertise,
are important in related ones. While it is unrealistic to expect
them to develop an encyclopedic knowledge of all the
methods that are out there, they need to know how and
where to obtain reliable and effective insights into these
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broader areas. Here at last is a graduate textbook that
provides these students with the mathematical skills they
need to succeed in today's highly interdisciplinary research
environment. This authoritative and accessible book covers
everything from the elements of vector and tensor analysis to
ordinary differential equations, special functions, and chaos
and fractals. Other topics include integral transforms, complex
analysis, and inverse theory; partial differential equations of
mathematical geophysics; probability, statistics, and
computational methods; and much more. Proven in the
classroom, Mathematical Methods for Geophysics and Space
Physics features numerous exercises throughout as well as
suggestions for further reading. Provides an authoritative and
accessible introduction to the subject Covers vector and
tensor analysis, ordinary differential equations, integrals and
approximations, Fourier transforms, diffusion and dispersion,
sound waves and perturbation theory, randomness in data,
and a host of other topics Features numerous exercises
throughout Ideal for students and researchers alike An online
illustration package is available to professors
This textbook provides an introduction to financial
mathematics and financial engineering for undergraduate
students who have completed a three- or four-semester
sequence of calculus courses. It introduces the theory of
interest, discrete and continuous random variables and
probability, stochastic processes, linear programming, the
Fundamental Theorem of Finance, option pricing, hedging,
and portfolio optimization. This third edition expands on the
second by including a new chapter on the extensions of the
Black-Scholes model of option pricing and a greater number
of exercises at the end of each chapter. More background
material and exercises added, with solutions provided to the
other chapters, allowing the textbook to better stand alone as
an introduction to financial mathematics. The reader
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progresses from a solid grounding in multivariable calculus
through a derivation of the Black-Scholes equation, its
solution, properties, and applications. The text attempts to be
as self-contained as possible without relying on advanced
mathematical and statistical topics. The material presented in
this book will adequately prepare the reader for graduatelevel study in mathematical finance.
Appropriate for one- or two-semester Advanced Engineering
Mathematics courses in departments of Mathematics and
Engineering. This clear, pedagogically rich book develops a
strong understanding of the mathematical principles and
practices that today's engineers and scientists need to know.
Equally effective as either a textbook or reference manual, it
approaches mathematical concepts from a practical-use
perspective making physical applications more vivid and
substantial. Its comprehensive instructional framework
supports a conversational, down-to-earth narrative style
offering easy accessibility and frequent opportunities for
application and reinforcement.
A thorough study of the oscillatory and transient motion of
mechanical and structural systems, Engineering Vibrations,
Second Edition presents vibrations from a unified point of
view, and builds on the first edition with additional chapters
and sections that contain more advanced, graduate-level
topics. Using numerous examples and case studies to r
Address vector and matrix methods necessary in numerical
methods and optimization of linear systems in engineering
with this unified text. Treats the mathematical models that
describe and predict the evolution of our processes and
systems, and the numerical methods required to obtain
approximate solutions. Explores the dynamical systems
theory used to describe and characterize system behaviour,
alongside the techniques used to optimize their performance.
Integrates and unifies matrix and eigenfunction methods with
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their applications in numerical and optimization methods.
Consolidating, generalizing, and unifying these topics into a
single coherent subject, this practical resource is suitable for
advanced undergraduate students and graduate students in
engineering, physical sciences, and applied mathematics.
Mathematical Tools for Changing Scale in the Analysis of
Physical Systems presents a new systematic approach to
changing the spatial scale of the differential equations
describing science and engineering problems. It defines
vectors, tensors, and differential operators in arbitrary
orthogonal coordinate systems without resorting to
conceptually difficult Riemmann-Christoffel tensor and
contravariant and covariant base vectors. It reveals the
usefulness of generalized functions for indicating curvilineal,
surficial, or spatial regions of integration and for transforming
among these integration regions. These powerful
mathematical tools are harnessed to provide 128 theorems in
tabular format (most not previously available in the literature)
that transform time-derivative and del operators of a function
at one scale to the corresponding operators acting on the
function at a larger scale. Mathematical Tools for Changing
Scale in the Analysis of Physical Systems also provides
sample applications of the theorems to obtain continuum
balance relations for arbitrary surfaces, multiphase systems,
and problems of reduced dimensionality. The mathematical
techniques and tabulated theorems ensure the book will be
an invaluable analysis tool for practitioners and researchers
studying balance equations for systems encountered in the
fields of hydraulics, hydrology, porous media physics,
structural analysis, chemical transport, heat transfer, and
continuum mechanics.
This book constitutes the thoroughly refereed postconference proceedings of the Second International
Conference on Game Theory for Networks (GameNets 2011)
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held in Shanghai, China, April 16-18, 2011. The 45 revised
full papers presented were carefully selected from numerous
submissions and focus topics such as mechanism design,
physical layer games, network mechanisms, stochastic and
dynamic games, game-theoretic network models, cooperative
games in networks, security games, spectrum sharing games,
P2P and social networks and economics of network QoS.

Although most realistic process engineering models
require numerical solution, it is important for
chemical engineering students to have an
understanding of the gross tendencies of the
particular model they are using. This understanding
most naturally arises from deriving analytical
solutions of a modified version of the problem being
considered. Analytical models also allow for easier
process optimizations. Emphasizing these analytical
methods, Applied Mathematical Methods for
Chemical Engineers introduces several techniques
essential to solving real problems. The author's
presentation shows students how to translate a
problem from prose to mathematical symbolism and
allows them to inductively build on previous
experience. Designed for senior undergraduates and
first-year graduates, the text provides detailed
examples that allow students to experience how to
actually use the methods presented. It contains an
entire chapter of fully worked examples involving
traditional mass, heat, and momentum applications
along with cutting edge technologies, such as
membrane separation and chemical vapor
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deposition. Another chapter acquaints readers with
selected numerical methods and available software
packages. Favoring clear, practical exposition over
strict mathematical rigor, Applied Mathematical
Methods for Chemical Engineers removes the
mathematics phobia that often exists among
chemical engineering students. It allows them to
learn by example the techniques they will need to
solve problems in practice.
A Practical Course in Differential Equations and
Mathematical Modelling is a unique blend of the
traditional methods of ordinary and partial differential
equations with Lie group analysis enriched by the
author's own theoretical developments. The book —
which aims to present new mathematical curricula
based on symmetry and invariance principles — is
tailored to develop analytic skills and “working
knowledge” in both classical and Lie's methods for
solving linear and nonlinear equations. This
approach helps to make courses in differential
equations, mathematical modelling, distributions and
fundamental solution, etc. easy to follow and
interesting for students. The book is based on the
author's extensive teaching experience at
Novosibirsk and Moscow universities in Russia,
Collège de France, Georgia Tech and Stanford
University in the United States, universities in South
Africa, Cyprus, Turkey, and Blekinge Institute of
Technology (BTH) in Sweden. The new curriculum
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prepares students for solving modern nonlinear
problems and will essentially be more appealing to
students compared to the traditional way of teaching
mathematics.
Falling Liquid Films gives a detailed review of stateof-the-art theoretical, analytical and numerical
methodologies, for the analysis of dissipative wave
dynamics and pattern formation on the surface of a
film falling down a planar inclined substrate. This
prototype is an open-flow hydrodynamic instability,
that represents an excellent paradigm for the study
of complexity in active nonlinear media with energy
supply, dissipation and dispersion. It will also be of
use for a more general understanding of specific
events characterizing the transition to spatiotemporal chaos and weak/dissipative turbulence.
Particular emphasis is given to low-dimensional
approximations for such flows through a hierarchy of
modeling approaches, including equations of the
boundary-layer type, averaged formulations based
on weighted residuals approaches and long-wave
expansions. Whenever possible the link between
theory and experiment is illustrated, and, as a further
bridge between the two, the development of order-ofmagnitude estimates and scaling arguments is used
to facilitate the understanding of basic, underlying
physics. This monograph will appeal to advanced
graduate students in applied mathematics, science
or engineering undertaking research on interfacial
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fluid mechanics or studying fluid mechanics as part
of their program. It will also be of use to researchers
working on both applied, fundamental theoretical and
experimental aspects of thin film flows, as well as
engineers and technologists dealing with processes
involving isothermal or heated films. This monograph
is largely self-contained and no background on
interfacial fluid mechanics is assumed.
Computational methods for the modeling and
simulation of the dynamic response and behavior of
particles, materials and structural systems have had
a profound influence on science, engineering and
technology. Complex science and engineering
applications dealing with complicated structural
geometries and materials that would be very difficult
to treat using analytical methods have been
successfully simulated using computational tools.
With the incorporation of quantum, molecular and
biological mechanics into new models, these
methods are poised to play an even bigger role in
the future. Advances in Computational Dynamics of
Particles, Materials and Structures not only presents
emerging trends and cutting edge state-of-the-art
tools in a contemporary setting, but also provides a
unique blend of classical and new and innovative
theoretical and computational aspects covering both
particle dynamics, and flexible continuum structural
dynamics applications. It provides a unified viewpoint
and encompasses the classical Newtonian,
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Lagrangian, and Hamiltonian mechanics frameworks
as well as new and alternative contemporary
approaches and their equivalences in [start
italics]vector and scalar formalisms[end italics] to
address the various problems in engineering
sciences and physics. Highlights and key features
Provides practical applications, from a unified
perspective, to both particle and continuum
mechanics of flexible structures and materials
Presents new and traditional developments, as well
as alternate perspectives, for space and time
discretization Describes a unified viewpoint under
the umbrella of Algorithms by Design for the class of
linear multi-step methods Includes fundamentals
underlying the theoretical aspects and numerical
developments, illustrative applications and practice
exercises The completeness and breadth and depth
of coverage makes Advances in Computational
Dynamics of Particles, Materials and Structures a
valuable textbook and reference for graduate
students, researchers and engineers/scientists
working in the field of computational mechanics; and
in the general areas of computational sciences and
engineering.
Growing worldwide populations increasingly require
faster, safer, and more efficient transportation
systems. These needs have led to a renewed
interest in high-speed guided ground transportation
technology, inspired considerable research, and
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instigated the development of better analytical and
experimental tools. A very significant body of
knowledge currently exists, but has primarily
remained scattered throughout the literature. Vehicle
Dynamics consolidates information from a wide
spectrum of sources in the area of guided ground
transportation. Each chapter provides a concise,
thorough statement of the fundamental theory,
followed by illustrative worked examples and
exercises. The author also includes a variety of
unsolved problems designed to amplify and extend
the theory and provide problem-solving experience.
The subject of guided ground transportation is vast,
but this book brings together the core topics,
providing in-depth treatments of topics ranging from
system classification, analysis, and response to
lading dynamics and rail, air cushion, and maglev
systems. In doing so, Vehicle Dynamics offers a
singular opportunity for readers to build the solid
background needed for solving practical vehicle
dynamics problems or pursuing more advanced or
specialized studies.
This book covers the application of computational
fluid dynamics from low-speed to high-speed flows,
especially for use in aerospace applications.
Engineers require a solid knowledge of the
relationship between engineering applications and
underlying mathematical theory. However, most
books do not present sufficient theory, or they do not
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fully explain its importance and relevance in
understanding those applications. Advanced
Engineering Mathematics with Modeling Applications
employs a balanced approach to address this
informational void, providing a solid comprehension
of mathematical theory that will enhance
understanding of applications – and vice versa. With
a focus on modeling, this book illustrates why
mathematical methods work, when they apply, and
what their limitations are. Designed specifically for
use in graduate-level courses, this book:
Emphasizes mathematical modeling, dimensional
analysis, scaling, and their application to macroscale
and nanoscale problems Explores eigenvalue
problems for discrete and continuous systems and
many applications Develops and applies
approximate methods, such as Rayleigh-Ritz and
finite element methods Presents applications that
use contemporary research in areas such as
nanotechnology Apply the Same Theory to Vastly
Different Physical Problems Presenting
mathematical theory at an understandable level, this
text explores topics from real and functional analysis,
such as vector spaces, inner products, norms, and
linear operators, to formulate mathematical models
of engineering problems for both discrete and
continuous systems. The author presents theorems
and proofs, but without the full detail found in
mathematical books, so that development of the
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theory does not obscure its application to
engineering problems. He applies principles and
theorems of linear algebra to derive solutions,
including proofs of theorems when they are
instructive. Tying mathematical theory to
applications, this book provides engineering students
with a strong foundation in mathematical terminology
and methods.
After presenting the theory in engineers' language
without the unfriendly abstraction of pure
mathematics, several illustrative examples are
discussed in great detail to see how the various
functions of the Bessel family enter into the solution
of technically important problems. Axisymmetric
vibrations of a circular membrane, oscillations of a
uniform chain, heat transfer in circular fins, buckling
of columns of varying cross-section, vibrations of a
circular plate and current density in a conductor of
circular cross-section are considered. The problems
are formulated purely from physical considerations
(using, for example, Newton's law of motion,
Fourier's law of heat conduction electromagnetic
field equations, etc.) Infinite series expansions,
recurrence relations, manipulation of expressions
involving Bessel functions, orthogonality and
expansion in Fourier-Bessel series are also covered
in some detail.Some important topics such as
asymptotic expansions, generating function and
Sturm-Lioville theory are relegated to a last chapter.
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Perhaps the reader will see how physical ideas are
beautifully incorporated into mathematics and vice
versa, and appreciate the compelling beauty of
applied mathematics in action."e;This book
beautifully blends mathematics and engineering and
is a must read for advanced engineering students."e;
This book provides a thorough introduction to the
challenge of applying mathematics in real-world
scenarios. Modelling tasks rarely involve welldefined categories, and they often require
multidisciplinary input from mathematics, physics,
computer sciences, or engineering. In keeping with
this spirit of modelling, the book includes a wealth of
cross-references between the chapters and
frequently points to the real-world context. The book
combines classical approaches to modelling with
novel areas such as soft computing methods,
inverse problems, and model uncertainty. Attention
is also paid to the interaction between models, data
and the use of mathematical software. The reader
will find a broad selection of theoretical tools for
practicing industrial mathematics, including the
analysis of continuum models, probabilistic and
discrete phenomena, and asymptotic and sensitivity
analysis.
This book consists of two parts. Part A (Chapters
1-3) is an introduction to the physics of conducting
solids, while Part B (Chapters 4-10) is an
introduction to the theory of electromagnetic fields
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and waves. The book is intended to introduce the
student to classical electrodynamics and, at the
same time, to explain in simple terms the quantum
theory of conducting substances – in particular, the
solid ones. Excessive mathematical proof is avoided
as much as possible, in favor of pedagogical
efficiency at an introductory level. The theory of
vector fields is briefly discussed in a separate
chapter, helping the student cope with the
mathematical challenges of Maxwell's theory. The
book serves as a primary source for a sophomorelevel electromagnetics course in an electronicsoriented engineering program, but it can also be
used as a secondary (tutorial) source for an
intermediate-level course in electrodynamics for
physicists and engineers. The content is based on
the author’s lecture notes for his sophomore-level
Physics course at the Hellenic Naval Academy.
The Volume will cover a broad range of topics in
Electrochemistry in an authoritative manner by
internationally renowned specialists. The topics
include an overview of theoretical advances in
quantitative treatment of solute-solvent interactions
and an analysis of the formation mechanisms of
porous silicon. Recent advances on the use of
electrochemistry in medicine will be surveyed in a
chapter by Dr. A. Vijh.
A modern presentation of integral methods in lowfrequency electromagnetics This book provides statePage 21/23
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of-the-art knowledge on integral methods in lowfrequency electromagnetics. Blending theory with
numerous examples, it introduces key aspects of the
integral methods used in engineering as a powerful
alternative to PDE-based models. Readers will get
complete coverage of: The electromagnetic field and
its basic characteristics An overview of solution
methods Solutions of electromagnetic fields by
integral expressions Integral and integrodifferential
methods Indirect solutions of electromagnetic fields
by the boundary element method Integral equations
in the solution of selected coupled problems
Numerical methods for integral equations All
computations presented in the book are done by
means of the authors' own codes, and a significant
amount of their own results is included. At the book's
end, they also discuss novel integral techniques of a
higher order of accuracy, which are representative of
the future of this rapidly advancing field. Integral
Methods in Low-Frequency Electromagnetics is of
immense interest to members of the electrical
engineering and applied mathematics communities,
ranging from graduate students and PhD candidates
to researchers in academia and practitioners in
industry.
Pedagogical insights gained through 30 years of
teaching applied mathematics led the author to write
this set of student-oriented books. Topics such as
complex analysis, matrix theory, vector and tensor
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analysis, Fourier analysis, integral transforms,
ordinary and partial differential equations are
presented in a discursive style that is readable and
easy to follow. Numerous clearly stated, completely
worked out examples together with carefully selected
problem sets with answers are used to enhance
students' understanding and manipulative skill. The
goal is to help students feel comfortable and
confident in using advanced mathematical tools in
junior, senior, and beginning graduate courses.
This two-volume work focuses on partial differential
equations (PDEs) with important applications in
mechanical and civil engineering, emphasizing
mathematical correctness, analysis, and verification
of solutions. The presentation involves a discussion
of relevant PDE applications, its derivation, and the
formulation of consistent boundary conditions.
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