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Preface 

The Introduction to Engineering Eleetromagne/Ie Fields is prineipally inlended as the 
required text book for the senior level undergraduale eleclrieal engineering students and for the 
preparatory level graduale engineering students. Even the researchers in the area of analyfical 
and compulational electromagneties find this texl book useful as a quick reference guide for the 
basic analylical expressions in engineering electromagnetic fields and applications. The author 
has tavght electromagneties and engineering applications for past eighteen years. This test book 
is the collection of series of class lecture notes and feedback lrom students' interaction on the 
foundation to engineering eleclromagnetie tapies which have boen presented ta the undergraduate 
and pmparalory graduale level electrjeal engineering sfudents. It is generally assumed tha! the 
reader knows fundamenlal differenlial calculus, integral calculus and in particular solution to 
simple diflerential equations. Vector calculus is generally recommended. The undergraduate 
students who have already laken introductory vaclor caleulus will find this lext book easy 10 
understand. 

The text book conlains seventeen chapters. Eaeh chapler has been prepared wilh self 
contain'ld male rial keeping in mind Ihat Ihe cross refereneing of the subject malerial should be 
as far as minimum. The firsl chapter presents a brief discussion on the vector calculus. In 
faet, a119mpt has been made to introduce vaclor ealculus as and when neeessary throughout text 
book. This allows the student 10 pickup the concept of electric and magnetic fields in an alegant 
manner Evenlually, in order to understand the complete subjeet material, It is necassary 10 
know ail about vectors and their mathemalical theorems which are also indirectly discussed in 
this book in terms of the electromagnelic fields. 

The book Is wrillen to introduce partially slalie and Ihen parlially dynamic 
electromagnelic fields. The chaplers Irom two 10 six disouss Ihe lundamentals of electrostatic 
fields. The Coulomb's law, the Gauss's law are introduced here, Similarly, the ehaplers Iram 
sevan 10 eleven discuss the fundarnentals of magnetoslalle fields. The Biot-Savart's law, the 
Gauss's law and the Ampere's law are inlroduced here. There sxisls one ta one correspondance 
belween the sludy of eteetrostalic lields and magnetostatic fields. The Poisson's and Laplace's 
equations are also discussed with simple examples about the statie fields, The ehaplers twelve to 
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Wteen basically discuss Ihe dynamic eiectric and magnetie fields. Based on the Faraday's law 
and Ihe Ampere's law, Ihe ciassical Maxwell's equations are diseussed in time damain in the 
ehapter twelve and correspondingly in frequeney domain in the chapter fourteen. The solution 
10 Ihe time domain Maxwell's equalions and wave equations is considered in the chapter thirleen, 
The corresponding solution to the frequency domain Maxwell's equations and Heimholtz equations 
is considered in Ihe chapler fifteen, Emphasis is pr:marily given 10 the study of 
eteclromagnelic fields in the rectangutar coordinate system, ln order to excite Ihe reader's 
mterest and 10 show basic engineenng concepts, the last Iwo chaplers expose simple 
applications of Ihe Maxwell's equations 10 the problems of electromagnetic field radial ion in a 
free space medium and also propagation of the electromagnetic fields in a guided ways structure. 

nle texl book is self contained with discussion based on simple examples which are 
sufficienl to piCk up general concepls of the electromagnelic fietd theory, :f desÎred the students 
may refer to the list of references given in the bibliography which are useful for further 
reading. The area of e!eclromagnetic fields and engineering applications is high demanding in 
the various related engineering fields dea!ing with state-of-the-art modern technologieal 
developments which require knowledge of the field Iheory, The reeent advancements in the 2re8 
of numerical methods and computer technology is pushing gradually the etectromagnetic field 
studios beyond its presenl limils, Il is highly recommended Ihal Ihe undergraduale sludents 
start studying the field Iheory wilh problem solving based on compulers and graphicat display 0; 
field calculalions. 

The author wishes 10 express his sincere appreciation to Dr. Wai-Kai Chen, Professor 
and Head 01 the Departmenl of Eleclrical Engineering and Computer Science, University of 
tllinois al Chicago for the enccuragement received 10 write Ihis le xl book and to Prof. KKPhua 
of the World Scientific for publishing this lext book ameng their series in electrical and 
computer engineering. The aulher also wishes 10 aeknowledge good efforls 01 Mf. Sainath 
Nimmagadda, Ph,D, graduale student in the Department of Electrica! Engineering and Computer 
Science for proof reading and verifying ail Ihe mathematica! developments in the manuscript. 

Universily 01 Illinois al Chicago 
Chicago, Illinois 60680, USA 
February 24, 1989 
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