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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

accompanying cd rom contains a matlab tutorial

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 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
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provides updated matlab code

the underlying philosophy of this one semester undergraduate text shall be to take this seemingly abstract

material and make it understandable and interesting to the student in this text a brief review of vectors will

be initially given in chapter 1 so the student is comfortable with the notation in the text and has an

intuitive grasp of the gradient divergence and curl  operations along with the divergence and stokes

theorems generalized coordinates are used since the resulting derivations follow more naturally static

electric and magnetic fields are reviewed in chapter 2 this review makes use of the knowledge that was

gained in the introductory physics courses chapter 3 introduces various mathematical  and numerical

techniques  that  are  frequently  employed  to  solve  problems  in  electromagnetics  this  includes  an

introduction to the method of separation of variables since most electrical and computer engineering

students possess a degree of computer literacy and usually have access to personal or larger computers in

their education today these techniques can be employed throughout the course in this text we emphasize

the use of matlab owing to its wide availability in educational institutions and its ease of use students

usually have also encountered matlab in other courses so the learning curve for this useful tool is not very

steep several programs that can be directly used or easily modified are included throughout the text

chapter 4 of the text develops maxwell s equations poynting s theorem and the boundary conditions

electromagnetic waves follow in chapter 5 an extended description of the concept of waves using intuitive

physical examples precedes the discussion ofelectromagnetic waves the multiple reflection of two plane

electromagnetic  waves  between  two  infinite  parallel  conducting  surfaces  introduces  the  topic  of

waveguides the propagation of electromagnetic waves is also described in chapter 6 where transmission

lines are discussed circuit models are employed so the student can expand upon the abilities that have

already been gained in previous courses in circuit theory in addition we show how the control systems

subprogram simulink which is a part of matlab can be used to perform experiments on the transmission

line model the radiation of electromagnetic waves from first principals is discussed in chapter 7 important

parameters of antennas are introduced also in this chapter

the text reveals inherent simplistic tools of matlab as how to implement approach for the topics which

usually belong under the banner of basic electromagnetic theory coherent account of electromagnetic

topics and their computer exercises have been essential for the study and research in the electrical sciences

and applied physics in this regard the text coverage is unparallel and immediately exercisable matlab
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embedded functions are demonstrated to be congenial despite abstractness and higher dimensionality of

electromagnetics equipped neoteric tools will benefit undergraduate and graduate students and research

engineers in the field

teaching electromagnetics  innovative approaches and pedagogical  strategies  is  a  guide for  educators

addressing  course  content  and  pedagogical  methods  primarily  at  the  undergraduate  level  in

electromagnetic theory and its applications topics include teaching methods lab experiences and hands on

learning and course structures that help teachers respond effectively to trends in learning styles and

evolving engineering curricula the book grapples with issues related to the recent worldwide shift to

remote teaching each chapter begins with a high level consideration of the topic reviews previous work

and publications and gives the reader a broad picture of the topic before delving into details chapters

include specific guidance for those who want to implement the methods and assessment results and

evaluation of the effectiveness of the methods respecting the limited time available to the average teacher

to try new methods the chapters focus on why an instructor should adopt the methods proposed in it topics

include virtual laboratories computer assisted learning and matlab tools the authors also review flipped

classrooms and online teaching methods that support remote teaching and learning the end result should

be an impact on the reader represented by improvements to his or her practical teaching methods and

curricular  approach  to  electromagnetics  education  the  book  is  intended  for  electrical  engineering

professors students lab instructors and practicing engineers with an interest in teaching and learning in

summary this book surveys methods and tools for teaching the foundations of wireless communications

and electromagnetic theory presents practical experience and best practices for topical coverage course

sequencing and content covers virtual laboratories computer assisted learning and matlab tools reviews

flipped classroom and online teaching methods that support remote teaching and learning helps instructors

in rf  systems field theory and wireless  communications bring their  teaching practice up to date  dr

krishnasamy t selvan is professor in the department of electronics communication engineering ssn college

of engineering since june 2012 dr karl f warnick is professor in the department of electrical and computer

engineering at byu

helping students to construct a program with sufficient functionality to solve some basic problems this

book  presents  the  construction  of  equations  accompanied  by  3d  illustrations  it  also  explains  the

transformation of the concepts into programming
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this edition has been update to give students a better understanding of the core principles and their real

world usefulness with particular focus on early transmission lines the transmission line material has been

split into two parts the first part focuses on the fundamental aspects of transmission lines the second part

includes smith charts and transmission line applications to provide a smooth transition from transmission

line to a specific type of transmission line load the antenna which is covered in later chapters

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 brings

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 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

this is one of the best books on computational electromagnetics both for graduate students focusing on

electromagnetics problems and for practicing engineering professionals in industry and government it is

designed as an advanced textbook and self study guide to the fdtd method of solving em problems and

simulations this latest edition has been expanded to include 5 entirely new chapters on advanced topics in

the mainstream of fdtd practice in addition to advanced techniques it  also includes applications and

examples and some tricks and traps of using matlab to achieve them compared to the previous version the

second edition is more complete and is a good reference for someone who is performing fdtd research this

book is part of the aces series on computational electromagnetics and engineering supplementary material

can be found at the iet s ebook page supplementary materials for professors are available upon request via

email to books theiet org

this title can be used to either complement another electromagnetics text or as an independent resource
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designed primarily for  undergraduate electromagnetics  it  can also be used in follow up courses on

antennas  propagation  microwaves  advanced  electromagnetic  theory  computational  electromagnetics

electrical machines signal integrity etc this title also provides practical content to current and aspiring

industry professionals matlab based electromagentics provides engineering and physics students and other

users  with an operational  knowledge and firm grasp of  electromagnetic  fundamentals  aimed toward

practical engineering applications by teaching them hands on electromagnetics through a unique and

comprehensive collection of matlab computer exercises and projects essentially the book unifies two

themes it presents and explains electromagnetics using matlab on one side and develops and discusses

matlab for electromagnetics on the other matlab codes described and listed in tutorials or proposed in

other exercises provide prolonged benefits of learning by running codes generating results figures and

diagrams playing movies and animations and solving a large variety of problems in matlab in class with

peers in study groups or individually readers gain a deep understanding of electromagnetics

the text concentrates on solving laplace equation applying three dimensional finite difference in cartesian

system with emphasis in matlab a popular computer simulation platform for technical problems had we

had close form solutions to all 3d problems we would not have thought about the fd candidly owing to the

complexity involved and higher dimensionality of electromagnetics realistic systems of which are 3d to a

large extent although laser sharp focus is on the solution application of the 3d fd is well demonstrated to

electromagnetic systems analyzing convenience by 3d fd reveals one interesting fact unsolvable analytical

solution or compounded boundary condition is no exception which is not lenient in traditional harmonic or

variable separation method author written function file and worked out illustrations will benefit bs ms

electromagnetics majoring students and future researchers of the field

this book teaches the finite difference frequency domain fdfd method from the simplest concepts to

advanced three dimensional simulations it  uses plain language and high quality graphics to help the

complete beginner grasp all the concepts quickly and visually this single resource includes everything

needed to simulate a wide variety of different electromagnetic and photonic devices the book is filled with

helpful guidance and computational wisdom that will help the reader easily simulate their own devices and

more easily learn and implement other methods in computational electromagnetics special techniques in

matlab are  presented that  will  allow the  reader  to  write  their  own fdfd programs key concepts  in

electromagnetics are reviewed so the reader can fully understand the calculations happening in fdfd a
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powerful method for implementing the finite difference method is taught that will enable the reader to

solve entirely new differential  equations and sets  of differential  equations in mere minutes separate

chapters are included that describe how maxwell s equations are approximated using finite differences and

how outgoing waves can be absorbed using a perfectly matched layer absorbing boundary with this

background a chapter describes how to calculate guided modes in waveguides and transmission lines the

effective index method is taught as way to model many three dimensional devices in just two dimensions

another chapter describes how to calculate photonic band diagrams and isofrequency contours to quickly

estimate the properties of periodic structures like photonic crystals next a chapter presents how to analyze

diffraction gratings and calculate the power coupled into each diffraction order this book shows that many

devices can be simulated in the context of a diffraction grating including guided mode resonance filters

photonic  crystals  polarizers  metamaterials  frequency selective surfaces and metasurfaces plane wave

sources gaussian beam sources and guided mode sources are all described in detail allowing devices to be

simulated in multiple ways an optical integrated circuit is simulated using the effective index method to

build a two dimensional model of the 3d device and then launch a guided mode source into the circuit a

chapter is included to describe how the code can be modified to easily perform parameter sweeps such as

plotting reflection and transmission as  a  function of  frequency wavelength angle  of  incidence or  a

dimension of the device the last chapter is advanced and teaches fdfd for three dimensional devices

composed of anisotropic materials it includes simulations of a crossed grating a doubly periodic guided

mode resonance filter a frequency selective surface and an invisibility cloak the chapter also includes a

parameter retrieval from a left handed metamaterial the book includes all the matlab codes and detailed

explanations of all programs this will allow the reader to easily modify the codes to simulate their own

ideas and devices the author has created a website where the matlab codes can be downloaded errata can

be seen and other learning resources can be accessed this is an ideal book for both an undergraduate

elective course as well as a graduate course in computational electromagnetics because it covers the

background material so well and includes examples of many different types of devices that will be of

interest to a very wide audience

this  book  focuses  on  finite  element  methods  with  emphasis  on  matlab  for  numerical  modeling  of

electromagnetic problems providing readers with knowledge and skills thorough which they can develop

their own finite element codes for practical applications this book also gives beginning researchers an

understanding of finite element programming in the context of certain canonical electromagnetic problems
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through the inclusion of step by step matlab programs with detailed descriptions readers will be able to

modify adapt and apply the provided programs and formulations as to other similar programs through

various open ended questions and exercises

this  book  introduces  the  powerful  finite  difference  time  domain  method  to  students  and  interested

researchers and readers an effective introduction is accomplished using a step by step process that builds

competence and confidence in developing complete working codes for the design and analysis of various

antennas and microwave devices

computational electromagnetics is a young and growing discipline expanding as a result of the steadily

increasing demand for software for the design and analysis of electrical devices this book introduces three

of the most popular numerical methods for simulating electromagnetic fields the finite difference method

the finite element method and the method of moments in particular it focuses on how these methods are

used to obtain valid approximations to the solutions of maxwell s equations using for example staggered

grids and edge elements the main goal of the book is to make the reader aware of different sources of

errors in numerical computations and also to provide the tools for assessing the accuracy of numerical

methods and their solutions to reach this goal convergence analysis extrapolation von neumann stability

analysis and dispersion analysis are introduced and used frequently throughout the book another major

goal of the book is to provide students with enough practical understanding of the methods so they are

able to write simple programs on their own to achieve this the book contains several matlab programs and

detailed description of practical  issues such as assembly of finite element matrices and handling of

unstructured meshes finally  the book aims at  making the students  well  aware of  the strengths and

weaknesses of the different methods so they can decide which method is best for each problem in this

second edition extensive computer projects are added as well as new material throughout reviews of

previous edition the well written monograph is devoted to students at the undergraduate level but is also

useful for practising engineers zentralblatt math 2007
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