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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 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 one- and two-
dimensional boundary-value problems in electromagnetics. It is suitable for newcomers in the field of finite
elements in electromagnetics.
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From reader reviews:

Holly Silva:

This Introduction to the Finite Element Method in Electromagnetics (Synthesis Lectures on Computational
Electromagnetics) tend to be reliable for you who want to be a successful person, why. The explanation of
this Introduction to the Finite Element Method in Electromagnetics (Synthesis Lectures on Computational
Electromagnetics) can be one of the great books you must have is usually giving you more than just simple
reading through food but feed you with information that maybe will shock your previous knowledge. This
book is actually handy, you can bring it all over the place and whenever your conditions at e-book and
printed people. Beside that this Introduction to the Finite Element Method in Electromagnetics (Synthesis
Lectures on Computational Electromagnetics) giving you an enormous of experience for instance rich
vocabulary, giving you demo of critical thinking that we know it useful in your day action. So , let's have it
and enjoy reading.

Jodi Saldana:

The guide untitled Introduction to the Finite Element Method in Electromagnetics (Synthesis Lectures on
Computational Electromagnetics) is the publication that recommended to you you just read. You can see the
quality of the reserve content that will be shown to a person. The language that writer use to explained their
ideas are easily to understand. The article writer was did a lot of analysis when write the book, hence the
information that they share for your requirements is absolutely accurate. You also can get the e-book of
Introduction to the Finite Element Method in Electromagnetics (Synthesis Lectures on Computational
Electromagnetics) from the publisher to make you considerably more enjoy free time.

Geneva Orta:

Do you have something that you like such as book? The reserve lovers usually prefer to opt for book like
comic, brief story and the biggest some may be novel. Now, why not attempting Introduction to the Finite
Element Method in Electromagnetics (Synthesis Lectures on Computational Electromagnetics) that give your
fun preference will be satisfied by reading this book. Reading addiction all over the world can be said as the
opportinity for people to know world considerably better then how they react in the direction of the world. It
can't be explained constantly that reading practice only for the geeky man but for all of you who wants to
possibly be success person. So , for all you who want to start reading through as your good habit, you may
pick Introduction to the Finite Element Method in Electromagnetics (Synthesis Lectures on Computational
Electromagnetics) become your personal starter.

Cynthia Tso:

You can find this Introduction to the Finite Element Method in Electromagnetics (Synthesis Lectures on
Computational Electromagnetics) by browse the bookstore or Mall. Merely viewing or reviewing it can to be
your solve problem if you get difficulties for your knowledge. Kinds of this reserve are various. Not only



through written or printed but also can you enjoy this book by simply e-book. In the modern era like now,
you just looking by your local mobile phone and searching what their problem. Right now, choose your own
personal ways to get more information about your guide. It is most important to arrange yourself to make
your knowledge are still revise. Let's try to choose proper ways for you.
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