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‘Let there be light’, and there was light
Genesis 1:3
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Preface

This book has been written bearing in mind not only my own students but also electrical
engineering students in general, including European students now facing the challenges of
the Bologna Reform.

The primary goal of this textbook, Electromagnetic Foundations of Electrical Engineering,
is to provide undergraduate students taking courses in electrical engineering with a
scientifically founded and unified basis of fundamental knowledge on electromagnetic field
phenomena, which will enable them to grasp advanced topics and specialized applications
that will be dealt with later in their courses, or that they will come across in their professional
lives as engineers.

Several distinguishing features make this new textbook unique in its area. It is primarily a
balanced foundations book with a broad scope. The emphasis is on basic principles, concepts
and governing laws that can be used precisely by electrical engineering students pursuing
studies in areas as diverse as power and energy systems, telecommunications, electronic
circuits, control systems, bioengineering, etc. In order to reach and serve as large a readership
as possible, bias towards specific areas has been deliberately avoided. Electrical engineering
professionals (practitioners) with a need for a refresher course in electromagnetic foundations
will also find the book a valuable asset.

A project-solving oriented posture is adopted to capture more easily the reader’s interest.
However, it is not my intention to provide ready-made recipes or rote procedures for students;
my approach emphasizes problem solving as a thought process based on concepts and on
concept linking. Right at the beginning of the book, a project portfolio is proposed and
offered to students in order to capture their attention and trigger their curiosity (project
solutions will be available separately). These projects tie together a diversity of knowledge
components whose roots lie in different chapters in the text; this salient feature, it is hoped,
will help readers understand the big picture, avoiding segmented perspectives. The key idea
is to enable students’ knowledge integration skills so that, after completing the book, they
can solve the various problems and questions included in the proposed project portfolio.
When they do, both the students and the book will have accomplished their goals.

In addition, in all chapters, several fully worked-out application examples are presented
to illustrate the theory and concepts that have just been introduced and developed. End-
of-chapter homework problems, intended to help guide students in their learning process,


