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Preface

This book is intended for students encountering the beautiful subject of abstract
algebra for the first time. My goal here is to provide a text that is suitable for you,
whether you plan to take only a single course in abstract algebra, or to carry on to
more advanced courses at the senior undergraduate and graduate levels. Naturally, I
wish to encourage you to study the subject further and to ensure that you are
prepared if you do so.

At many universities, including my own, abstract algebra is the first serious
proof-based course taken by mathematics majors. While it is quite possible to get
through, let us say, a course in calculus simply by memorizing a list of rules and
applying them correctly, without really understanding why anything works, such an
approach would be disastrous here. To be sure, you must carefully learn the defi-
nitions and the statements of theorems, but that is nowhere near sufficient. In order
to master the material, you need to understand the proofs and then be able to prove
things yourself. This book contains hundreds of problems, and I cannot stress
strongly enough the need to solve as many of them as you can. Do not be dis-
couraged if you cannot get all of them! Some are very difficult. But try to figure out
as many as you can. You will only learn by getting your hands dirty.

As different universities have different sequences of courses, I am not assuming
any prerequisites beyond the high school level. Most of the material in Part I would
be covered in a typical course on discrete mathematics. Even if you have had such a
course, I urge you to read through it. In particular, you absolutely must understand
equivalence relations and equivalence classes thoroughly. (In my experience, many
students have trouble with these concepts.) From time to time, throughout Parts II
and III, some examples involving matrices or complex numbers appear. These can
be bypassed if you have not studied linear algebra or complex numbers, but in any
case, the material you need to know is not difficult and is discussed in the
appendices. In Part IV, it is necessary to know some linear algebra, but all of the
theorems used are proved in the text.
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The fundamental results about groups are covered in Chaps. 3 and 4, those about
rings are in Chaps. 8 and 9, and the introductory theorems concerning fields and
polynomials are found in Chap. 11. I think that these chapters are essential in any
course. Beyond that, there is a fair amount of flexibility in the choice of topics.

I confess my first encounter with abstract algebra was a joyous experience.
I found (and still find!) the subject fascinating, and I will consider the time I put into
this book well spent if you emerge with an appreciation for the field.

I would like to thank Lynn Brandon and Anne-Kathrin Birchley-Brun at
Springer for their help in making this book a reality. Also, thanks to the reviewers
for their many useful suggestions. I thank my wife and family for their ongoing
support. Finally, thanks to my teacher, Prof. Sudarshan Sehgal, both for his advice
concerning this book and for all of his help over the years.

Thunder Bay, ON, Canada Gregory T. Lee
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