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Simulation and modeling using numerical methods is one of the key instruments in any scientific work. In the field of photonics, a wide range
of numerical methods are used for studying both fundamental optics and applications such as design, development, and optimization of
photonic components. Modeling is key for developing improved photonic devices and reducing development time and cost. Choosing the
appropriate computational method for a photonics modeling problem requires a clear understanding of the pros and cons of the available
numerical methods. Numerical Methods in Photonics presents six of the most frequently used methods: FDTD, FDFD, 1+1D nonlinear
propagation, modal method, Green’s function, and FEM. After an introductory chapter outlining the basics of Maxwell’s equations, the book
includes self-contained chapters that focus on each of the methods. Each method is accompanied by a review of the mathematical principles
in which it is based, along with sample scripts, illustrative examples of characteristic problem solving, and exercises. MATLAB is used
throughout the text. This book provides a solid basis to practice writing your own codes. The theoretical formulation is complemented by sets
of exercises, which allow you to grasp the essence of the modeling tools.
This unique volume is the first book on integral equation-based methods that combines quantitative formulas for predicting numerical
simulation accuracy together with rigorous error estimates and results for dozens of actual electromagnetics and wave propagation problems.
You get the latest insights on accuracy-improving methods like regularization and error-increasing effects such as edge singularities and
resonance, along with full details on how to determine mesh density, choice of basis functions, and other parameters needed to optimize any
numerical simulation.
The Method of Moments in Electromagnetics, Third Edition details the numerical solution of electromagnetic integral equations via the
Method of Moments (MoM). Previous editions focused on the solution of radiation and scattering problems involving conducting, dielectric,
and composite objects. This new edition adds a significant amount of material on new, state-of-the art compressive techniques. Included are
new chapters on the Adaptive Cross Approximation (ACA) and Multi-Level Adaptive Cross Approximation (MLACA), advanced algorithms
that permit a direct solution of the MoM linear system via LU decomposition in compressed form. Significant attention is paid to parallel
software implementation of these methods on traditional central processing units (CPUs) as well as new, high performance graphics
processing units (GPUs). Existing material on the Fast Multipole Method (FMM) and Multi-Level Fast Multipole Algorithm (MLFMA) is also
updated, blending in elements of the ACA algorithm to further reduce their memory demands. The Method of Moments in Electromagnetics is
intended for students, researchers, and industry experts working in the area of computational electromagnetics (CEM) and the MoM.
Providing a bridge between theory and software implementation, the book incorporates significant background material, while presenting
practical, nuts-and-bolts implementation details. It first derives a generalized set of surface integral equations used to treat electromagnetic
radiation and scattering problems, for objects comprising conducting and dielectric regions. Subsequent chapters apply these integral
equations for progressively more difficult problems such as thin wires, bodies of revolution, and two- and three-dimensional bodies. Radiation
and scattering problems of many different types are considered, with numerical results compared against analytical theory as well as
measurements.
This book covers recent achievements in the area of advanced analytical and associated numerical methods as applied to various problems
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arising in all branches of electromagnetics. The unifying theme is the application of advanced or novel mathematical techniques to produce
analytical solutions or effective analytical-numerical methods for computational electromagnetics addressing more general problems.
Numerical and Analytical Methods in Electromagnetics
Field Solutions on Computers
The FDTD Method
Analytical Techniques in Electromagnetics
Numerical Techniques in Electromagnetics with MATLAB

Numerical Techniques in Electromagnetics with MATLAB, Third EditionCRC Press
This series lecture is an introduction to the finite element method with applications in
electromagnetics. The finite element method is a numerical method that is used to solve
boundary-value problems characterized by a partial differential equation and a set of
boundary conditions. The geometrical domain of a boundary-value problem is discretized
using sub-domain elements, called the finite elements, and the differential equation is
applied to a single element after it is brought to a “weak” integro-differential form. A
set of shape functions is used to represent the primary unknown variable in the element
domain. A set of linear equations is obtained for each element in the discretized domain.
A global matrix system is formed after the assembly of all elements. This lecture is
divided into two chapters. Chapter 1 describes one-dimensional boundary-value problems
with applications to electrostatic problems described by the Poisson's equation. The
accuracy of the finite element method is evaluated for linear and higher order elements
by computing the numerical error based on two different definitions. Chapter 2 describes
two-dimensional boundary-value problems in the areas of electrostatics and
electrodynamics (time-harmonic problems). For the second category, an absorbing boundary
condition was imposed at the exterior boundary to simulate undisturbed wave propagation
toward infinity. Computations of the numerical error were performed in order to evaluate
the accuracy and effectiveness of the method in solving electromagnetic problems. Both
chapters are accompanied by a number of Matlab codes which can be used by the reader to
solve one- and two-dimensional boundary-value problems. These codes can be downloaded
from the publisher's URL: www.morganclaypool.com/page/polycarpou This lecture is written
primarily for the nonexpert engineer or the undergraduate or graduate student who wants
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to learn, for the first time, the finite element method with applications to
electromagnetics. It is also targeted for research engineers who have knowledge of other
numerical techniques and want to familiarize themselves with the finite element method.
The lecture begins with the basics of the method, including formulating a boundary-value
problem using a weighted-residual method and the Galerkin approach, and continues with
imposing all three types of boundary conditions including absorbing boundary conditions.
Another important topic of emphasis is the development of shape functions including those
of higher order. In simple words, this series lecture provides the reader with all
information necessary for someone to apply successfully the finite element method to oneand two-dimensional boundary-value problems in electromagnetics. It is suitable for
newcomers in the field of finite elements in electromagnetics.
Until now, novices had to painstakingly dig through the literature to discover how to use
Monte Carlo techniques for solving electromagnetic problems. Written by one of the
foremost researchers in the field, Monte Carlo Methods for Electromagnetics provides a
solid understanding of these methods and their applications in electromagnetic
computation. Including much of his own work, the author brings together essential
information from several different publications. Using a simple, clear writing style, the
author begins with a historical background and review of electromagnetic theory. After
addressing probability and statistics, he introduces the finite difference method as well
as the fixed and floating random walk Monte Carlo methods. The text then applies the
Exodus method to Laplace’s and Poisson’s equations and presents Monte Carlo techniques
for handing Neumann problems. It also deals with whole field computation using the Markov
chain, applies Monte Carlo methods to time-varying diffusion problems, and explores wave
scattering due to random rough surfaces. The final chapter covers multidimensional
integration. Although numerical techniques have become the standard tools for solving
practical, complex electromagnetic problems, there is no book currently available that
focuses exclusively on Monte Carlo techniques for electromagnetics. Alleviating this
problem, this book describes Monte Carlo methods as they are used in the field of
electromagnetics.
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Field Solutions on Computers covers a broad range of practical applications involving
electric and magnetic fields. The text emphasizes finite-element techniques to solve realworld problems in research and industry. After introducing numerical methods with a
thorough treatment of electrostatics, the book moves in a structured sequence to advanced
topics. These include magnetostatics with non-linear materials, permanent magnet devices,
RF heating, eddy current analysis, electromagnetic pulses, microwave structures, and wave
scattering. The mathematical derivations are supplemented with chapter exercises and
comprehensive reviews of the underlying physics. The book also covers essential
supporting techniques such as mesh generation, interpolation, sparse matrix inversions,
and advanced plotting routines.
Computational Methods for Electromagnetic Phenomena
Numerical Analysis of Electromagnetic Fields
Numerical Modeling for Electromagnetic Non-Destructive Evaluation
Special Issue on Advanced Numerical Techniques in Electromagnetics
Numerical Techniques for Antennas and Electromagnetics
The first book of its kind to cover a wide range of computational methods for electromagnetic phenomena,
from atomistic to continuum scales, this integrated and balanced treatment of mathematical formulations,
algorithms and the underlying physics enables us to engage in innovative and advanced interdisciplinary
computational research.
Electromagnetics is the foundation of our electric technology. It describes the fundamental principles
upon which electricity is generated and used. This includes electric machines, high voltage
transmission, telecommunication, radar, and recording and digital computing. Numerical Methods in
Electromagnetism will serve both as an introductory text for graduate students and as a reference book
for professional engineers and researchers. This book leads the uninitiated into the realm of numerical
methods for solving electromagnetic field problems by examples and illustrations. Detailed descriptions
of advanced techniques are also included for the benefit of working engineers and research students.
Comprehensive descriptions of numerical methods In-depth introduction to finite differences, finite
elements, and integral equations Illustrations and applications of linear and nonlinear solutions for
multi-dimensional analysis Numerical examples to facilitate understanding of the methods Appendices for
quick reference of mathematical and numerical methods employed
This book is an indispensable resource for making efficient and accurate formulations for
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electromagnetics applications and their numerical treatment, Employing a unified and coherent approach
that is unmatched in the field, the authors deatil both integral and differential equations using the
method-of-moments and finite-element procedures.
Understanding electromagnetic wave theory is pivotal in the design of antennas, microwave circuits,
radars, and imaging systems. Researchers behind technology advances in these and other areas need to
understand both the classical theory of electromagnetics as well as modern and emerging techniques of
solving Maxwell's equations. To this end, the book provides a graduate-level treatment of selected
analytical and computational methods. The analytical methods include the separation of variables,
perturbation theory, Green's functions, geometrical optics, the geometrical theory of diffraction,
physical optics, and the physical theory of diffraction. The numerical techniques include mode matching,
the method of moments, and the finite element method. The analytical methods provide physical insights
that are valuable in the design process and the invention of new devices. The numerical methods are more
capable of treating general and complex structures. Together, they form a basis for modern
electromagnetic design. The level of presentation allows the reader to immediately begin applying the
methods to some problems of moderate complexity. It also provides explanations of the underlying
theories so that their capabilities and limitations can be understood.
Advanced Numerical Techniques in Electromagnetics
Applied Frequency-Domain Electromagnetics
Numerical Methods in Photonics
The TLM Method

Essentials of Computational Electromagnetics provides an in-depth introduction of the three main full-wave
numerical methods in computational electromagnetics (CEM); namely, the method of moment (MoM), the
finite element method (FEM), and the finite-difference time-domain (FDTD) method. Numerous monographs
can be found addressing one of the above three methods. However, few give a broad general overview of
essentials embodied in these methods, or were published too early to include recent advances. Furthermore,
many existing monographs only present the final numerical results without specifying practical issues, such
as how to convert discretized formulations into computer programs, and the numerical characteristics of the
computer programs. In this book, the authors elaborate the above three methods in CEM using practical case
studies, explaining their own research experiences along with a review of current literature. A full analysis is
provided for typical cases, including characteristics of numerical methods, helping beginners to develop a
quick and deep understanding of the essentials of CEM. Outlines practical issues, such as how to convert
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discretized formulations into computer programs Gives typical computer programs and their numerical
characteristics along with line by line explanations of programs Uses practical examples from the authors'
own work as well as in the current literature Includes exercise problems to give readers a better
understanding of the material Introduces the available commercial software and their limitations This book is
intended for graduate-level students in antennas and propagation, microwaves, microelectronics, and
electromagnetics. This text can also be used by researchers in electrical and electronic engineering, and
software developers interested in writing their own code or understanding the detailed workings of code.
Companion website for the book: www.wiley.com/go/sheng/cem
This text on numerical methods applied to the analysis of electromagnetic nondestructive testing (NOT)
phenomena is the first in a series devoted to all aspects of engineering nondestructive evaluation. The timing
of this series is most appropriate as many university engineering/physics faculties around the world,
recognizing the industrial significance of the subject, are organizing new courses and programs with
engineering NOE as a theme. Additional texts in the series will cover electromagnetics for engineering NOE,
microwave NOT methods, ultrasonic testing, radiographic methods and signal processing for NOE. It is the
intended purpose of the series to provide senior-graduate level coverage of the material suitable for
university curricula and to be generally useful to those in industry with engineering degrees who wish to
upgrade their NOE skills beyond those needed for certification. This dual purpose for the series reflects the
very applied nature of NOE and the need to develop suitable texts capable of bridging the gap between
research laboratory studies of NOE phenomena and the real world of certification and industrial applications.
The reader might be tempted to question these assertions in light of the rather mathematical nature of this
first text. However, the subject of numerical modeling is of critical importance to a thorough understanding
of the field-defect interactions at the heart of all electromagnetic NOT phenomena.
A comprehensive, step-by-step reference to the Nystr m Method for solving Electromagnetic problems
using integral equations Computational electromagnetics studies the numerical methods or techniques that
solve electromagnetic problems by computer programming. Currently, there are mainly three numerical
methods for electromagnetic problems: the finite-difference time-domain (FDTD), finite element method
(FEM), and integral equation methods (IEMs). In the IEMs, the method of moments (MoM) is the most
widely used method, but much attention is being paid to the Nystr m method as another IEM, because it
possesses some unique merits which the MoM lacks. This book focuses on that method—providing
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information on everything that students and professionals working in the field need to know. Written by the
top researchers in electromagnetics, this complete reference book is a consolidation of advances made in the
use of the Nystr m method for solving electromagnetic integral equations. It begins by introducing the
fundamentals of the electromagnetic theory and computational electromagnetics, before proceeding to
illustrate the advantages unique to the Nystr m method through rigorous worked out examples and
equations. Key topics include quadrature rules, singularity treatment techniques, applications to conducting
and penetrable media, multiphysics electromagnetic problems, time-domain integral equations, inverse
scattering problems and incorporation with multilevel fast multiple algorithm. Systematically introduces the
fundamental principles, equations, and advantages of the Nystr m method for solving electromagnetic
problems Features the unique benefits of using the Nystr m method through numerical comparisons with
other numerical and analytical methods Covers a broad range of application examples that will point the way
for future research The Nystrom Method in Electromagnetics is ideal for graduate students, senior
undergraduates, and researchers studying engineering electromagnetics, computational methods, and applied
mathematics. Practicing engineers and other industry professionals working in engineering electromagnetics
and engineering mathematics will also find it to be incredibly helpful.
The most comprehensive work on a number of practical numerical methods for analyzing passive structures
in microwave and millimeter-wave integrated circuits. The introduction presents a brief comparison of the
various numerical methods and how they may be integrated into computer-aided design programs, so the
reader can make the appropriate choice. Chapters following present step-by-step, detailed descriptions of the
methods, each chapter written by the utmost authority on the subject. Chapters provide illustrative examples
and are written so that the reader can write his own computer program based on the numerical method
described (some chapters include sample computer programs).
Finite Element Method Electromagnetics
Computational Methods for Electromagnetics
Numerical Techniques in Electromagnetics with MATLAB, Third Edition
Essentials of Computational Electromagnetics
Numerical Analysis for Electromagnetic Integral Equations
This special volume provides a broad overview and insight in the way numerical methods are being used to solve the wide variety of
problems in the electronics industry. Furthermore its aim is to give researchers from other fields of application the opportunity to
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benefit from the results wich have been obtained in the electronics industry. * Complete survey of numerical methods used in the
electronic industry * Each chapter is selfcontained * Presents state-of-the-art applications and methods * Internationally recognised
authors
Despite the dramatic growth in the availability of powerful computer resources, the EM community lacks a comprehensive text on the
computational techniques used to solve EM problems. The first edition of Numerical Techniques in Electromagnetics filled that gap
and became the reference of choice for thousands of engineers, researchers, and students. This third edition of the bestselling text
reflects the continuing increase in awareness and use of numerical techniques and incorporates advances and refinements made in
recent years. Most notable among these are the improvements made to the standard algorithm for the finite-difference time-domain
(FDTD) method and treatment of absorbing boundary conditions in FDTD, finite element, and transmission-line-matrix methods.
The author also has added a chapter on the method of lines. Numerical Techniques in Electromagnetics with MATLAB , Third
Edition continues to teach readers how to pose, numerically analyze, and solve EM problems, to give them the ability to expand their
problem-solving skills using a variety of methods, and to prepare them for research in electromagnetism. Now the Third Edition goes
even further toward providing a comprehensive resource that addresses all of the most useful computation methods for EM problems
and includes MATLAB code instead of FORTRAN.
Shelving Guide: Electrical Engineering Since the 1980s more than 100 books on the finite element method have been published,
making this numerical method the most popular. The features of the finite element method gained worldwide popularity due to its
flexibility for simulating not only any kind of physical phenomenon described by a set of differential equations, but also for the
possibility of simulating non-linearity and time-dependent studies. Although a number of high-quality books cover all subjects in
engineering problems, none of them seem to make this method simpler and easier to understand. This book was written with the goal
of simplifying the mathematics of the finite element method for electromagnetic students and professionals relying on the finite
element method for solving design problems. Filling a gap in existing literature that often uses complex mathematical formulas,
Electromagnetics through the Finite Element Method presents a new mathematical approach based on only direct integration of
Maxwell’s equation. This book makes an original, scholarly contribution to our current understanding of this important numerical
method.
This fourth edition of the text reflects the continuing increase in awareness and use of computational electromagnetics and
incorporates advances and refinements made in recent years. Most notable among these are the improvements made to the standard
algorithm for the finite-difference time-domain (FDTD) method and treatment of absorbing boundary conditions in FDTD, finite
element, and transmission-line-matrix methods. It teaches the readers how to pose, numerically analyze, and solve EM problems, to
give them the ability to expand their problem-solving skills using a variety of methods, and to prepare them for research in
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electromagnetism. Includes new homework problems in each chapter. Each chapter is updated with the current trends in CEM. Adds
a new appendix on CEM codes, which covers commercial and free codes. Provides updated MATLAB code.
The Nystrom Method in Electromagnetics
Special Volume
Computational Electromagnetics with MATLAB, Fourth Edition
Handbook of Numerical Analysis: Techniques of scientific computing (pt. 1). Numerical methods for solids (pt. 1). Solution of
equations in Rn (pt. 2)
Numerical Methods for Engineering
Achieve optimal microwave system performance by mastering the principles and methods underlying today's
powerful computational tools and commercial software in electromagnetics. This authoritative resource
offers you clear and complete explanation of this essential electromagnetics knowledge, providing you
with the analytical background you need to understand such key approaches as MoM (method of moments),
FDTD (Finite Difference Time Domain) and FEM (Finite Element Method), and Green's functions. This
comprehensive book includes all math necessary to master the material. Moreover, it features numerous
solved problems that help ensure your understanding of key concepts throughout the book.
The aim of this book is to give a broad overview of the TLM(Transmission Line Matrix) method, which is
one of the“time-domain numerical methods”. These methods arereputed for their significant reliance on
computer resources.However, they have the advantage of being highly general. The TLM method has acquired
a reputation for being a powerful andeffective tool by numerous teams and still benefits today
fromsignificant theoretical developments. In particular, in recentyears, its ability to simulate various
situations with excellentprecision, including complex materials, has beendemonstrated. Application
examples are included in the last two chapters of thebook, enabling the reader to draw conclusions
regarding theperformance of the implemented techniques and, at the same time, tovalidate them. Contents
1. Basis of the TLM Method: the 2D TLM Method. 2. 3D Nodes. 3. Introduction of Discrete Elements and
Thin Wires in the TLMMethod. 4. The TLM Method in Matrix Form and the Z Transform. Appendix A.
Development of Maxwell’s Equations using the ZTransform with a Variable Mesh. Appendix B. Treatment of
Plasma using the Z Transform for the TLMMethod.
The revised and updated second edition of this textbook teaches students to create computer codes used
to engineer antennas, microwave circuits, and other critical technologies for wireless communications
and other applications of electromagnetic fields and waves. Worked code examples are provided for MATLAB
technical computing software.
As the availability of powerful computer resources has grown over the last three decades, the art of
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computation of electromagnetic (EM) problems has also grown - exponentially. Despite this dramatic
growth, however, the EM community lacked a comprehensive text on the computational techniques used to
solve EM problems. The first edition of Numerical Techniques in Electromagnetics filled that gap and
became the reference of choice for thousands of engineers, researchers, and students. The Second Edition
of this bestselling text reflects the continuing increase in awareness and use of numerical techniques
and incorporates advances and refinements made in recent years. Most notable among these are the
improvements made to the standard algorithm for the finite difference time domain (FDTD) method and
treatment of absorbing boundary conditions in FDTD, finite element, and transmission-line-matrix
methods. The author also added a chapter on the method of lines. Numerical Techniques in
Electromagnetics continues to teach readers how to pose, numerically analyze, and solve EM problems,
give them the ability to expand their problem-solving skills using a variety of methods, and prepare
them for research in electromagnetism. Now the Second Edition goes even further toward providing a
comprehensive resource that addresses all of the most useful computation methods for EM problems.
Antennas, Microwave Circuits, and Scattering Applications
A Simplified Approach Using Maxwell's Equations
Numerical Analysis in Electromagnetics
An Introduction Using MATLAB® and Computational Electromagnetics Examples
Advances in Mathematical Methods for Electromagnetics
Employed in a large number of commercial electromagnetic simulation packages, the finite element method is one of the
most popular and well-established numerical techniques in engineering. This book covers the theory, development,
implementation, and application of the finite element method and its hybrid versions to electromagnetics. FINITE ELEMENT
METHOD FOR ELECTROMAGNETICS begins with a step-by-step textbook presentation of the finite method and its variations
then goes on to provide up-to-date coverage of three dimensional formulations and modern applications to open and closed
domain problems. Worked out examples are included to aid the reader with the fine features of the method and the
implementation of its hybridization with other techniques for a robust simulation of large scale radiation and scattering. The
crucial treatment of local boundary conditions is carefully worked out in several stages in the book. Sponsored by: IEEE
Antennas and Propagation Society.
Describes most popular computational methods used to solve problems in electromagnetics Matlab code is included
throughout, so that the reader can implement the various techniques discussed Exercises included
This textbook teaches students to create computer codes used to engineer antennas, microwave circuits, and other critical
technologies for wireless communications and other applications of electromagnetic fields and waves. Worked code
examples are provided for MATLAB technical computing software. It is the only textbook on numerical methods that begins
at the undergraduate engineering student level but bring students to the state-of-the-art by the end of the book. It focuses
on the most important and popular numerical methods, going into depth with examples and problem sets of escalating
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complexity. This book requires only one core course of electromagnetics, allowing it to be useful both at the senior and
beginning graduate levels. Developing and using numerical methods in a powerful tool for students to learn the principles of
intermediate and advanced electromagnetics. This book fills the missing space of current textbooks that either lack depth
on key topics (particularly integral equations and the method of moments) and where the treatment is not accessible to
students without an advanced theory course. Important topics include: Method of Moments; Finite Difference Time Domain
Method; Finite Element Method; Finite Element Method-Boundary Element Method; Numerical Optimization; and Inverse
Scattering.
Like all branches of physics and engineering, electromagnetics relies on mathematical methods for modeling, simulation,
and design procedures in all of its aspects (radiation, propagation, scattering, imaging, etc.). Originally, rigorous analytical
techniques were the only machinery available to produce any useful results. In the 1960s and 1970s, emphasis was placed
on asymptotic techniques, which produced approximations of the fields for very high frequencies when closed-form
solutions were not feasible. Later, when computers demonstrated explosive progress, numerical techniques were utilized to
develop approximate results of controllable accuracy for arbitrary geometries. In this Special Issue, the most recent
advances in the aforementioned approaches are presented to illustrate the state-of-the-art mathematical techniques in
electromagnetics.
An Introduction Using MATLAB and Computational Electromagnetics Examples
Numerical Techniques in Electromagnetics, Second Edition
Numerical Electromagnetics
Analytical and Computational Methods in Electromagnetics
Introduction to the Finite Element Method in Electromagnetics
Numerical methods for solving boundary value problems have developed rapidly. Knowledge of these
methods is important both for engineers and scientists. There are many books published that deal with
various approximate methods such as the finite element method, the boundary element method and so on.
However, there is no textbook that includes all of these methods. This book is intended to fill this gap. The
book is designed to be suitable for graduate students in engineering science, for senior undergraduate
students as well as for scientists and engineers who are interested in electromagnetic fields. Objective
Numerical calculation is the combination of mathematical methods and field theory. A great number of
mathematical concepts, principles and techniques are discussed and many computational techniques are
considered in dealing with practical problems. The purpose of this book is to provide students with a solid
background in numerical analysis of the field problems. The book emphasizes the basic theories and universal
principles of different numerical methods and describes why and how different methods work. Readers will
then understand any methods which have not been introduced and will be able to develop their own new
methods. Organization Many of the most important numerical methods are covered in this book. All of these
are discussed and compared with each other so that the reader has a clear picture of their particular
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advantage, disadvantage and the relation between each of them. The book is divided into four parts and
twelve chapters.
Beginning with the development of finite difference equations, and leading to the complete FDTD algorithm,
this is a coherent introduction to the FDTD method (the method of choice for modeling Maxwell's equations).
It provides students and professional engineers with everything they need to know to begin writing FDTD
simulations from scratch and to develop a thorough understanding of the inner workings of commercial FDTD
software. Stability, numerical dispersion, sources and boundary conditions are all discussed in detail, as are
dispersive and anisotropic materials. A comparative introduction of the finite volume and finite element
methods is also provided. All concepts are introduced from first principles, so no prior modeling experience is
required, and they are made easier to understand through numerous illustrative examples and the inclusion
of both intuitive explanations and mathematical derivations.
This lecture is written primarily for the non-expert engineer or the undergraduate or graduate student who
wants to learn, for the first time, the finite element method with applications to electromagnetics. It is also
designed for research engineers who have knowledge of other numerical techniques and want to familiarize
themselves with the finite element method.Finite element method is a numerical method used to solve
boundary-value problems characterized by a partial differential equation and a set of boundary conditions.
Author Anastasis Polycarpou provides the reader with all information necessary to successfully apply the
finite element method to one- and two-dimensional boundary-value problems in electromagnetics.The book is
accompanied by a number of codes written by the author in Matlab. These are the finite element codes that
were used to generate most of the graphs presented in this book. Specifically, there are three Matlab codes
for the one-dimensional case (Chapter 1) and two Matlab codes for the two-dimensional case (Chapter 2). The
reader may execute these codes, modify certain parameters such as mesh size or object dimensions, and
visualize the results. The codes are available on the Morgan & Claypool Web site at
http://www.morganclaypool.com.
Analytical Techniques in Electromagnetics is designed for researchers, scientists, and engineers seeking
analytical solutions to electromagnetic (EM) problems. The techniques presented provide exact solutions that
can be used to validate the accuracy of approximate solutions, offer better insight into actual physical
processes, and can be utilized
Computational Electromagnetics
Computer Techniques for Electromagnetics
Numerical Methods in Electromagnetism
Solutions Manual for Numerical Techniques in Electromagnetics
Monte Carlo Methods for Electromagnetics
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