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Solved Problems in Electromagnetics

This book presents the fundamental concepts of electromagnetism through problems with a brief 
theoretical introduction at the beginning of each chapter. The present book has a strong didactic 
character. It explains all the mathematical steps and the theoretical concepts connected with the 
development of the problem. It guides the reader to understand the employed procedures to learn to 
solve the exercises independently. The exercises are structured in a similar way: The chapters begin 
with easy problems increasing progressively in the level of difficulty. This book is written for students 
of physics and engineering in the framework of the new European Plans of Study for Bachelor and 
Master and also for tutors and lecturers.

Electromagnetics and Transmission Lines

Electromagnetics and Transmission Lines Textbook resource covering static electric and magnetic 
fields, dynamic electromagnetic fields, transmission lines, antennas, and signal integrity within a single 
course Electromagnetics and Transmission Lines provides coverage of what every electrical engineer 
(not just the electromagnetic specialist) should know about electromagnetic fields and transmission 
lines. This work examines several fundamental electrical engineering concepts and components from 
an electromagnetic fields viewpoint, such as electric circuit laws, resistance, capacitance, and self 
and mutual inductances. The approach to transmission lines (T-lines), Smith charts, and scattering 
parameters establishes the underlying concepts of vector network analyzer (VNA) measurements. 
System-level antenna parameters, basic wireless links, and signal integrity are examined in the final 
chapters. As an efficient learning resource, electromagnetics and transmission lines content is strate-
gically modulated in breadth and depth towards a single semester objective. Extraneous, distracting 
topics are excluded. The wording style is somewhat more conversational than most electromagnetics 
textbooks in order to enhance student engagement and inclusivity while conveying the rigor that is 
essential for engineering student development. To aid in information retention, the authors also provide 
supplementary material, including a homework solutions manual, lecture notes, and VNA experi-
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ments. Sample topics covered in Electromagnetics and Transmission Lines include: Vector algebra 
and coordinate systems, Coulomb’s law, Biot-Savart law, Gauss’s law, and solenoidal magnetic flux 
Electric potential, Ampere’s circuital law, Faraday’s law, displacement current, and the electromagnetic 
principles underlying resistance, capacitance, and self and mutual inductances The integral form of 
Maxwell’s equations from a conceptual viewpoint that relates the equations to physical understanding 
(the differential forms are also included in an appendix) DC transients and AC steady-state waves, 
reflections, and standing waves on T-lines Interrelationships of AC steady-state T-line theory, the Smith 
chart, and scattering parameters Antenna basics and line-of-sight link analysis using the Friis equation 
An introduction to signal integrity Electromagnetics and Transmission Lines is an authoritative textbook 
learning resource, suited perfectly for engineering programs at colleges and universities with a single 
required electromagnetic fields course. Student background assumptions are multivariable calculus, 
DC and AC electric circuits, physics of electromagnetics, and elementary differential equations.

Lectures on Electromagnetic Theory

This text, directed to the microwave engineers and Master and PhD students, is on the use of 
electromagnetics to the development and design of advanced integrated components distinguished by 
their extended field of applications. The results of hundreds of authors scattered in numerous journals 
and conference proceedings are carefully reviewed and classed. Several chapters are to refresh the 
knowledge of readers in advanced electromagnetics. New techniques are represented by compact 
electromagnetic–quantum equations which can be used in modeling of microwave-quantum integrated 
circuits of future In addition, a topological method to the boundary value problem analysis is considered 
with the results and examples. One extended chapter is for the development and design of integrated 
components for extended bandwidth applications, and the technology and electromagnetic issues of 
silicon integrated transmission lines, transitions, filters, power dividers, directional couplers, etc are 
considered. Novel prospective interconnects based on different physical effects are reviewed as well. 
The ideas of topology is applicable to the electromagnetic signaling and computing, when the vector 
field maps can carry discrete information, and this area and the results in topological signaling obtained 
by different authors are analyzed, including the recently designed predicate logic processor operating 
spatially represented signal units. The book is rich of practical examples, illustrations, and references 
and useful for the specialists working at the edge of contemporary technology and electromagnetics.

Applications of Advanced Electromagnetics

Balanis’ second edition of Advanced Engineering Electromagnetics – a global best-seller for over 20 
years – covers the advanced knowledge engineers involved in electromagnetic need to know, particu-
larly as the topic relates to the fast-moving, continually evolving, and rapidly expanding field of wireless 
communications. The immense interest in wireless communications and the expected increase in 
wireless communications systems projects (antenna, microwave and wireless communication) points to 
an increase in the number of engineers needed to specialize in this field. In addition, the Instructor Book 
Companion Site contains a rich collection of multimedia resources for use with this text. Resources 
include: Ready-made lecture notes in Power Point format for all the chapters. Forty-nine MATLAB® 
programs to compute, plot and animate some of the wave phenomena Nearly 600 end-of-chapter 
problems, that's an average of 40 problems per chapter (200 new problems; 50% more than in the first 
edition) A thoroughly updated Solutions Manual 2500 slides for Instructors are included.

Advanced Engineering Electromagnetics

"Electromagnetic theory is a peculiar subject. The peculiarity resides not so much in the stratification 
- superposed layers of electrostatics. magnetostatics. steady currents and time-varying fields - as 
in the failure that has attended all attempts to weld these layers into a logical whole. The lowest 
layer. electrostatics. defines certain concepts. such as E. D, ~, in a way that is generally satisfactory 
only for the static case. Yet the attempt is made to force these specialised definitions into the higher 
strata, with ad hoc modifications when necessary. The student, in looking through his text books on 
electromagnetics, can find general definitions only with difficulty. if at all; and even the most advanced 
treatises fail to present a rigorously logical development of the subject". 1 So wrote Moon and Spencer 
some 30 years ago; and their criticism continues to be pertinent today. 2 More recently. a senior physicist 
of the National Bureau of Standards has expressed his concern in similar terms: "A logically consistent 
set of definitions of the electromagnetic field quantities is extremely difficult to find in the literature. Most 
text books either evade the problem or present definitions that are applicable only to special cases".

Field Analysis and Potential Theory



The book is devoted to the solution of one general problem of the theory of a three-dimensional 
quasi-stationary sinusoidal and pulse electromagnetic field. These studies, unlike many well-known 
works, are based on obtained exact analytical solution of the problem for the field, generated by 
external current sources near the conducting body with plane surface. The solution for the vector and 
scalar potentials, electric and magnetic intensities in the dielectric and conducting media is found 
without restrictions on the configuration of current sources, properties of the media and field frequency. 
Some general properties of field formation for arbitrary field in the considered system are obtained (in 
particular, full compensation by the field of the electric charge distributed on the interface between the 
media, the normal component of the induced external electric field and, accordingly, the equality to 
zero the components both of the current density and the electric field intensity perpendicular to the 
interface; the non-uniform electromagnetic field decreases in depth of conducting medium faster than 
uniform field). It is shown that the exact analytical solution depends on the values of the parameter 
proportional to the ratio of the field penetration depth to the distance between the external field sources 
and the body. The concept of strong skin effect is extended to the case of small value of the introduced 
parameter. A significant simplification of the expressions was obtained as an asymptotic expansion 
on this small parameter. In the case of pulsed fields approximate method gives the highest accuracy 
during important initial period of pulse time. For asymptotic expansion the approximate impedance 
boundary condition is generalized to the diffusion of non-uniform field into conducting medium. The 
book is intended for the researchers, postgraduate students and students specialized in theory and 
calculations of electromagnetic fields.

Electromagnetic Field Near Conducting Half-Space

The dimmed outlines of phenomenal things all into one another unless we put on the merge fo-
cusing-glass of theory, and screw it up some times to one pitch of definition and sometimes to 
another, so as to see down into different depths through the great millstone of the world James Clerk 
Maxwell (1831 - 1879) For a long time after the foundation of the modern theory of electromag netism 
by James Clerk Maxwell in the 19th century, the mathematical ap proach to electromagnetic field 
problems was for a long time dominated by the analytical investigation of Maxwell's equations. The 
rapid development of computing facilities during the last century has then necessitated appropriate 
numerical methods and algorithmic tools for the simulation of electromagnetic phenomena. During 
the last few decades, a new research area "Computational Electromagnetics" has emerged com 
prising the mathematical analysis, design, implementation, and application of numerical schemes to 
simulate all kinds of relevant electromagnetic pro cesses. This area is still rapidly evolving with a 
wide spectrum of challenging issues featuring, among others, such problems as the proper choice 
of spatial discretizations (finite differences, finite elements, finite volumes, boundary elements), fast 
solvers for the discretized equations (multilevel techniques, domain decomposition methods, multipole, 
panel clustering), and multiscale aspects in microelectronics and micromagnetics.

Computational Electromagnetics

This text provides a good theoretical understanding of the electromagnetic field equations while also 
treating a large number of applications. In fact, no topic is presented unless it is directly applicable 
to engineering design or unless it is needed for the understanding of another topic. Electric motors 
and transformers are used to demonstrate the ideas of magnetic forces and torques and of induction; 
the applications discussed include the new super-efficient electric drives, linear induction motors, 
and implantable transformers to power life-sustaining devices. The discussion of wave-propagation 
phenomena includes applications of new materials to aerospace systems, such as the so-called stealth 
materials, as well as the use of electromagnetic weaves for materials processing, such as grain drying 
with microwaves, microwave detection of explosives, and remote sensing of the earth and its resources.

Engineering Electromagnetics

This book present the lecture notes used in two courses that the late Professor Kasra Barkeshli 
had offered at Sharif University of Technology, namely, Advanced Electromagnetics and Scattering 
Theory. The prerequisite for the sequence is vector calculus and electromagnetic fields and waves. 
Some familiarity with Green's functions and integral equations is desirable but not necessary. The 
book provides a brief but concise introduction to classical topics in the field. It is divided into three 
parts including annexes. Part I covers principle of electromagnetic theory. The discussion starts with 
a review of the Maxwell's equations in differential and integral forms and basic boundary conditions. 



The solution of inhomogeneous wave equation and various field representations including Lorentz's 
potential functions and the Green's function method are discussed next. The solution of Helmholtz 
equation and wave harmonics follow. Next, the book presents plane wave propagation in dielectric 
and lossy media and various wave velocities. This part concludes with a general discussion of planar 
and circular waveguides. Part II presents basic concepts of electromagnetic scattering theory. After 
a brief discussion of radar equation and scattering cross section, the author reviews the canonical 
problems in scattering. These include the cylinder, the wedge and the sphere. The edge condition for 
the electromagnetic fields in the vicinity of geometric discontinuities are discussed. The author also 
presents the low frequency Rayleigh and Born approximations. The integral equation method for the 
formulation of scattering problems is presented next, followed by an introduction to scattering from 
periodic structures. Part III is devoted to numerical methods. It begins with finite-difference methods 
to solve elliptic equations, and introduces the finite-difference time-domain method for the solution of 
hyperbolic and parabolic equations. Next, the part turns to the method of moments for the solution of 
integral equations. This part ends with a short introduction to the finite-element method.

Engineering Electromagnetics

This is a textbook designed to provide analytical background material in the area of Engineering 
Electromagnetic Fields for the senior level undergraduate and preparatory level graduate electrical 
engineering students. It is also an excellent reference book for researchers in the field of computational 
electromagnetic fields. The textbook covers ? Static Electric and Magnetic Fields: The basic laws gov-
erning the Electrostatics, Magnetostatics with engineering examples are presented which are enough 
to understand the fields and the electric current and charge sources. Dynamic Electromagnetic Fields: 
The Maxwell's equations in Time-Domain and solutions, the Maxwell's equations in Frequency-Domain 
and solutions. Extensive approaches are presented to solve partial differential equations satisfying 
electromagnetic boundary value problems. Foundation to electromagnetic field radiation, guided wave 
propagation is discussed to expose at the undergraduate level application of the Maxwell's equations 
to practical engineering problems.

Advanced Electromagnetics and Scattering Theory

The book is a collection of best papers presented in the Second International Conference on Mi-
croelectronics Electromagnetics and Telecommunication (ICMEET 2016), an international colloquium, 
which aims to bring together academic scientists, researchers and research scholars to discuss the 
recent developments and future trends in the fields of microelectronics, electromagnetics and telecom-
munication. Microelectronics research investigates semiconductor materials and device physics for 
developing electronic devices and integrated circuits with data/energy efficient performance in terms 
of speed, power consumption, and functionality. The book discusses various topics like analog, digital 
and mixed signal circuits, bio-medical circuits and systems, RF circuit design, microwave and millimeter 
wave circuits, green circuits and systems, analog and digital signal processing, nano electronics and 
giga scale systems, VLSI circuits and systems, SoC and NoC, MEMS and NEMS, VLSI digital signal 
processing, wireless communications, cognitive radio, and data communication.

Introduction to Engineering Electromagnetic Fields

Engineers do not have the time to wade through rigorously theoretical books when trying to solve a 
problem. Beginners lack the expertise required to understand highly specialized treatments of individual 
topics. This is especially problematic for a field as broad as electromagnetics, which propagates into 
many diverse engineering fields. The time h

Proceedings of 2nd International Conference on Micro-Electronics, Electromagnetics and Telecom-
munications

Feb. 2019 first draft: This collection of lecture notes is designed as a supplement to accompany 
a one-semester course at the undergraduate level. It is not designed as a primary textbook, but 
experienced professionals may find this book to be useful in reviewing topics. Outline of the book: 1) 
Wave Equation and LC transmission Lines2) Waves, Reflection, and S-parameters 3) Smith Chart and 
Impedance Matching4) Static Electric and Magnetic Fields5) Time-Varying Fields 6) Maxwell's Equa-
tions and Waves7) Plane Waves at Boundaries8) Waveguide and Microstrip9) Antennas, Radiation, 
and Radio10) Metamaterials



Handbook of Engineering Electromagnetics

The volume contains 94 best selected research papers presented at the Third International Conference 
on Micro Electronics, Electromagnetics and Telecommunications (ICMEET 2017) The conference was 
held during 09-10, September, 2017 at Department of Electronics and Communication Engineering, 
BVRIT Hyderabad College of Engineering for Women, Hyderabad, Telangana, India. The volume in-
cludes original and application based research papers on microelectronics, electromagnetics, telecom-
munications, wireless communications, signal/speech/video processing and embedded systems.

Electromagnetics Lecture Notes 2019

This book discusses the problem of electromagnetic wave excitation in spatial regions with spherical 
boundaries and the accurate mathematical modeling based on numerical and analytical methods 
to significantly reduce the time required for developing new antenna devices. It particularly focuses 
on elements and systems on mobile objects of complex shape that are made of new technological 
materials. The experimental development of such devices and systems is an extremely time-consum-
ing, lengthy, and expensive process. The book is intended for senior and postgraduate students and 
researchers working in the fields of radiophysics, radio engineering and antenna design. The authors 
assume that readers understand the basics of vector and tensor analysis, as well as the general 
theory of electrodynamics. The original results presented can be directly used in the development 
of spherical antennas and antenna systems for the mobile objects. The book addresses problems 
concerning the construction of Green’s functions for Hertz potentials in electrodynamic volumes with 
spherical boundaries, and solves these clearly and concisely. It also uses specific examples to analyze 
areas where the results could potentially be applied. The book covers the following topics: · excitation 
of electromagnetic fields in coordinate electrodynamic volumes; · Green’s functions for spherical 
resonators; · Green’s functions for infinite space outside of spherical scatterers; · electromagnetic fields 
of dipole radiators on spherical scatterers; · electromagnetic fields of thin radial impedance vibrators 
on perfectly conducting spheres; · electrodynamic characteristics of narrow slots in spherical surfaces; 
· multi-element and combined vibrator-slot radiators on spherical surfaces.

Basic Engineering Electromagnetics

Electromagnetics is too important in too many fields for knowledge to be gathered on the fly. A deep 
understanding gained through structured presentation of concepts and practical problem solving is the 
best way to approach this important subject. Fundamentals of Engineering Electromagnetics provides 
such an understanding, distilling the most important theoretical aspects and applying this knowledge 
to the formulation and solution of real engineering problems. Comprising chapters drawn from the 
critically acclaimed Handbook of Engineering Electromagnetics, this book supplies a focused treatment 
that is ideal for specialists in areas such as medicine, communications, and remote sensing who 
have a need to understand and apply electromagnetic principles, but who are unfamiliar with the field. 
Here is what the critics have to say about the original work "...accompanied with practical engineering 
applications and useful illustrations, as well as a good selection of references ... those chapters that are 
devoted to areas that I am less familiar with, but currently have a need to address, have certainly been 
valuable to me. This book will therefore provide a useful resource for many engineers working in applied 
electromagnetics, particularly those in the early stages of their careers." -Alastair R. Ruddle, The IEE 
Online "...a tour of practical electromagnetics written by industry experts ... provides an excellent tour 
of the practical side of electromagnetics ... a useful reference for a wide range of electromagnetics 
problems ... a very useful and well-written compendium..." -Alfy Riddle, IEEE Microwave Magazine 
Fundamentals of Engineering Electromagnetics lays the theoretical foundation for solving new and 
complex engineering problems involving electromagnetics.

Microelectronics, Electromagnetics and Telecommunications

In this book, experts from academia and industry present the latest advances in scientific theory relating 
to applied electromagnetics and examine current and emerging applications particularly within the 
fields of electronics, communications, and computer technology. The book is based on presentations 
delivered at APPEIC 2015, the 2nd Applied Electromagnetic International Conference, held in Krabi, 
Thailand in December 2015. The conference provided an ideal platform for researchers and specialists 
to deliver both theoretically and practically oriented contributions on a wide range of topics relevant 
to the theme of nurturing applied electromagnetics for human technology. Many novel aspects were 
addressed, and the contributions selected for this book highlight the relevance of advances in applied 



electromagnetics to a variety of industrial engineering problems and identify exciting futu re directions 
for research.

Electromagnetic Fields Excited in Volumes with Spherical Boundaries

A railway is a complex distributed engineering system: the construction of a new railway or the 
modernisation of a existing one requires a deep understanding of the constitutive components and 
their interaction, inside the system itself and towards the outside world. The former covers the 
various subsystems (featuring a complex mix of high power sources, sensitive safety critical systems, 
intentional transmitters, etc.) and their interaction, including the specific functions and their relevance to 
safety. The latter represents all the additional possible external victims and sources of electromagnetic 
interaction. EMC thus starts from a comprehension of the emissions and immunity characteristics and 
the interactions between sources and victims, with a strong relationship to electromagnetics and to 
system modeling. On the other hand, the said functions are achieved and preserved and their relevance 
for safety is adequately handled, if the related requirements are well posed and managed throughout 
the process from the beginning. The link is represented by standards and their correct application, as 
a support to analysis, testing and demonstration.

Fundamentals of Engineering Electromagnetics

These are my personal lecture notes for the Spring 2011, University of Toronto, Relativistic Electro-
dynamics course (PHY450H1S). This class was taught by Prof. Erich Poppitz, with Simon Freedman 
handling tutorials (which were excellent lecture style lessons). Official course description: Special Rela-
tivity, four-vector calculus and relativistic notation, the relativistic Maxwell's Equations, electromagnetic 
waves in vacuum and conducting and non-conducting materials, electromagnetic radiation from point 
charges and systems of charges. This document contains a few things * My lecture notes. Typos and 
errors are probably mine (Peeter), and no claim nor attempt of spelling or grammar correctness will be 
made. These notes track along with the Professor's hand written notes very closely, since his lectures 
follow his notes very closely. While I used the note taking exercise as a way to verify that I understood all 
the materials of the day, Professor Poppitz's notes are in many instances a much better study resource, 
since there are details in his notes that were left for us to read, and not necessarily covered in the 
lectures. On the other hand, there are details in these notes that I have added when I did not find his 
approach simplistic enough for me to grasp, or I failed to follow the details in class. * Some notes from 
reading of the text. * Some assigned problems.

Theory and Applications of Applied Electromagnetics

Electromagnetics for Engineering Students starts with an introduction to vector analysis and progres-
sive chapters provide readers with information about dielectric materials, electrostatic and magneto-
static fields, as well as wave propagation in different situations. Each chapter is supported by many 
illustrative examples and solved problems which serve to explain the principles of the topics and 
enhance the knowledge of students. In addition to the coverage of classical topics in electromagnetics, 
the book explains advanced concepts and topics such as the application of multi-pole expansion for 
scalar and vector potentials, an in depth treatment for the topic of the scalar potential including the 
boundary-value problems in cylindrical and spherical coordinates systems, metamaterials, artificial 
magnetic conductors and the concept of negative refractive index. Key features of this textbook include: 
• detailed and easy-to follow presentation of mathematical analyses and problems • a total of 681 
problems (162 illustrative examples, 88 solved problems, and 431 end of chapter problems) • an 
appendix of mathematical formulae and functions Electromagnetics for Engineering Students is an 
ideal textbook for first and second year engineering students who are learning about electromagnetism 
and related mathematical theorems.

Electromagnetic Compatibility in Railways

In this book, experts from academia and industry present the latest advances in scientific theory relating 
to applied electromagnetics and examine current and emerging applications particularly within the 
fields of electronics, communications, and computer technology. The book is based on presentations 
delivered at APPEIC 2014, the 1st Applied Electromagnetic International Conference, held in Bandung, 
Indonesia in December 2014. The conference provided an ideal platform for researchers and specialists 
to deliver both theoretically and practically oriented contributions on a wide range of topics relevant 
to the theme of nurturing applied electromagnetics for human technology. Many novel aspects were 



addressed, and the contributions selected for this book highlight the relevance of advances in applied 
electromagnetics to a variety of industrial engineering problems and identify exciting future directions 
for research.

Relativistic Electrodynamics

This volume contains 73 papers presented at ICMEET 2015: International Conference on Micro-
electronics, Electromagnetics and Telecommunications. The conference was held during 18 – 19 
December, 2015 at Department of Electronics and Communication Engineering, GITAM Institute of 
Technology, GITAM University, Visakhapatnam, INDIA. This volume contains papers mainly focused 
on Antennas, Electromagnetics, Telecommunication Engineering and Low Power VLSI Design.

Electromagnetics for Engineering Students Part I

There are many books on EM thory, which may confuse students embarking on the voyage to a degree 
in Physics, Math and Engineering. EM is a common core subject for many streams of science. A 
good grounding in the basic concepts and applications is essential for adapting to the ever changing 
Techological field, especially in computers and Science. It is hoped that this compendium of notes is 
useful, along with quizzes and solutions.

Theory and Applications of Applied Electromagnetics

CD-ROM contains: Demonstration exercises -- Complete solutions -- Problem statements.

Microelectronics, Electromagnetics and Telecommunications

This is nothing less than an essential text in what is a new and growing discipline. Electromagnetic 
modeling and computations is expanding as a result of the steadily increasing demand for design-
ing electrical devices, modeling electromagnetic materials, and simulating electromagnetic fields in 
nanoscale structures. The aim of this volume is to bring together prominent worldwide experts to review 
state-of-the-art developments and future trends of modeling and computations in electromagnetics.

Lecture Notes in Electromagnetism

This tract is based on lecture notes for a course in mechanics that has been offered at Rensselaer 
Polytechnic Institute on and off for the past twenty years. The course is intended to provide graduate 
students in mechanics with an understanding of electromagnetism and prepare them for studies on the 
interaction of the electric and magnetic fields with deformable solid continua. As such, it is imperative 
that the distinction between particle and continuum descriptions of matter be carefully made and 
that the distinction between that which is inherently linear and that which is intrinsically nonlinear be 
clearly delineated. Every possible effort has been made on my part to achieve these ends. I wish to 
acknowledge the contributions of a number of students and faculty who attended the lectures over the 
years and who, by their questions and suggestions, significantly improved some of the sections. This 
preface would not be complete if I did not point out that my interest in electromagnetism was initiated 
and my attitude towards the development of the equations was influenced by lectures given by the late 
Professor R.D. Mindlin at Columbia University in the late nineteen fifties. I would like to thank Professor 
C. Truesdell for his helpful suggestions, which I feel significantly improved the clarity and readability of 
the Introduction, and Dr. M.G. Ancona for his comment concerning the clarity of an important point in 
Sec. 1.1.

Fundamentals of Applied Electromagnetics

Fundamental of Engineering Electromagnetics not only presents the fundamentals of electromagnet-
ism in a concise and logical manner, but also includes a variety of interesting and important applications. 
While adapted from his popular and more extensive work, Field and Wave Electromagnetics, this 
text incorporates a number of innovative pedagogical features. Each chapter begins with an overview 
which serves to offer qualitative guidance to the subject matter and motivate the student. Review 
questions and worked examples throughout each chapter reinforce the student's understanding of the 
material. Remarks boxes following the review questions and margin notes throughout the book serve 
as additional pedagogical aids.

Modeling and Computations in Electromagnetics



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 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 sophomore-level electromagnetics course in an electronics-oriented 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.

A Development of the Equations of Electromagnetism in Material Continua

This book discusses the latest developments and outlines future trends in the fields of microelectronics, 
electromagnetics and telecommunication. It includes original research presented at the International 
Conference on Microelectronics, Electromagnetics and Telecommunication (ICMEET 2019), organized 
by the Department of ECE, Raghu Institute of Technology, Andhra Pradesh, India. Written by scientists, 
research scholars and practitioners from leading universities, engineering colleges and R&D institutes 
around the globe, the papers share the latest breakthroughs in and promising solutions to the most 
important issues facing today’s society.

Engineering Electromagnetics

This book gathers high-quality research papers presented at the First International Conference, ICSC 
2019, organised by THDC Institute of Hydropower Engineering and Technology, Tehri, India, from 
20 to 21 April 2019. The book is divided into two major sections – Intelligent Computing and Smart 
Communication. Some of the areas covered are Parallel and Distributed Systems, Web Services, Data-
bases and Data Mining Applications, Feature Selection and Feature Extraction, High-Performance Data 
Mining Algorithms, Knowledge Discovery, Communication Protocols and Architectures, High-speed 
Communication, High-Voltage Insulation Technologies, Fault Detection and Protection, Power System 
Analysis, Embedded Systems, Architectures, Electronics in Renewable Energy, CAD for VLSI, Green 
Electronics, Signal and Image Processing, Pattern Recognition and Analysis, Multi-Resolution Analysis 
and Wavelets, 3D and Stereo Imaging, and Neural Networks.

Fundamentals of Engineering Electromagnetics

Written from an engineering perspective, this unique resource describes the practical application of 
wavelets to the solution of electromagnetic field problems and in signal analysis with an even-handed 
treatment of the pros and cons. A key feature of this book is that the wavelet concepts have been 
described from the filter theory point of view that is familiar to researchers with an electrical engineering 
background. The book shows you how to design novel algorithms that enable you to solve electrically, 
large electromagnetic field problems using modest computational resources. It also provides you with 
new ideas in the design and development of unique waveforms for reliable target identification and 
practical radar signal analysis. The book includes more then 500 equations, and covers a wide range 
of topics, from numerical methods to signal processing aspects.

Introduction to Electromagnetic Theory and the Physics of Conducting Solids

The book discusses the latest developments and outlines future trends in the fields of microelec-
tronics, electromagnetics and telecommunication. It contains original research works presented at 
the International Conference on Microelectronics, Electromagnetics and Telecommunication (ICMEET 
2018), organised by GVP College of Engineering (A), Andhra Pradesh, India. The respective papers 
were written by scientists, research scholars and practitioners from leading universities, engineering 
colleges and R&D institutes from all over the world, and share the latest breakthroughs in and promising 
solutions to the most important issues facing today’s society.

Introduction to Electromagnetic Engineering

Presenting topics that have not previously been contained in a single volume, this book offers an 
up-to-date review of computational methods in electromagnetism, with a focus on recent results in the 



numerical simulation of real-life electromagnetic problems and on theoretical results that are useful in 
devising and analyzing approximation algorithms. Based on four courses delivered in Cetraro in June 
2014, the material covered includes the spatial discretization of Maxwell’s equations in a bounded 
domain, the numerical approximation of the eddy current model in harmonic regime, the time domain 
integral equation method (with an emphasis on the electric-field integral equation) and an overview of 
qualitative methods for inverse electromagnetic scattering problems. Assuming some knowledge of the 
variational formulation of PDEs and of finite element/boundary element methods, the book is suitable 
for PhD students and researchers interested in numerical approximation of partial differential equations 
and scientific computing.

Microelectronics, Electromagnetics and Telecommunications

Balanis’ Advanced Engineering Electromagnetics The latest edition of the foundational guide to ad-
vanced electromagnetics Balanis’ third edition of Advanced Engineering Electromagnetics - a global 
best-seller for over 30 years - covers the advanced knowledge engineers involved in electromagnetics 
need to know, particularly as the topic relates to the fast-moving, continuously evolving, and rapidly 
expanding field of wireless communications. The immense interest in wireless communications and the 
expected increase in wireless communications systems projects (antennas, microwaves and wireless 
communications) points to an increase in the number of engineers needed to specialize in this field. 
Highlights of the 3rd Edition include: A new chapter, on Artificial Impedance Surfaces (AIS), contains 
material on current and advanced EM technologies, including the exciting and fascinating topic of 
metasurfaces for: Control and broadband RCS reduction using checkerboard designs. Optimization 
of antenna fundamental parameters, such as: input impedance, directivity, realized gain, amplitude 
radiation pattern. Leaky-wave antennas using 1-D and 2-D polarization diverse-holographic high 
impedance metasurfaces for antenna radiation control and optimization. Associated MATLAB programs 
for the design of checkerboard metasurfaces for RCS reduction, and metasurface printed antennas 
and holographic L WA for radiation control and optimization. Throughout the book, there are: Additional 
examples, numerous end-of-chapter problems, and PPT notes. Fifty three MATLAB computer programs 
for computations, graphical visualizations and animations. Nearly 4,500 multicolor PowerPoint slides 
are available for self-study or lecture use.

International Conference on Intelligent Computing and Smart Communication 2019

Deterministic and Stochastic Modeling in Computational Electromagnetics Help protect your network 
with this important reference work on cyber security Deterministic computational models are those for 
which all inputs are precisely known, whereas stochastic modeling reflects uncertainty or randomness 
in one or more of the data inputs. Many problems in computational engineering therefore require both 
deterministic and stochastic modeling to be used in parallel, allowing for different degrees of confidence 
and incorporating datasets of different kinds. In particular, non-intrusive stochastic methods can be 
easily combined with widely used deterministic approaches, enabling this more robust form of data 
analysis to be applied to a range of computational challenges. Deterministic and Stochastic Modeling 
in Computational Electromagnetics provides a rare treatment of parallel deterministic–stochastic 
computational modeling and its beneficial applications. Unlike other works of its kind, which generally 
treat deterministic and stochastic modeling in isolation from one another, it aims to demonstrate the 
usefulness of a combined approach and present particular use-cases in which such an approach 
is clearly required. It offers a non-intrusive stochastic approach which can be incorporated with 
minimal effort into virtually all existing computational models. Readers will also find: A range of 
specific examples demonstrating the efficiency of deterministic–stochastic modeling Computational 
examples of successful applications including ground penetrating radars (GPR), radiation from 5G 
systems, transcranial magnetic and electric stimulation (TMS and TES), and more Introduction to 
fundamental principles in field theory to ground the discussion of computational modeling Deterministic 
and Stochastic Modeling in Computational Electromagnetics is a valuable reference for researchers, 
including graduate and undergraduate students, in computational electromagnetics, as well as to 
multidisciplinary researchers, engineers, physicists, and mathematicians.

Wavelet Applications in Engineering Electromagnetics

Microelectronics, Electromagnetics and Telecommunications
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