Preface

This book is intended primarily as a one-semester undergraduate text for a course
in algebraic combinatorics. The main prerequisites are a basic knowledge of linear
algebra (eigenvalues, eigenvectors, etc.) over a field, existence of finite fields, and
some rudimentary understanding of group theory. The one exception is Sect. 12.6,
which involves finite extensions of the rationals including a little Galois theory. Prior
knowledge of combinatorics is not essential but will be helpful.

Why do I write an undergraduate textbook on algebraic combinatorics? One
obvious reason is simply to gather some material that I find very interesting and
hope that students will agree. A second reason concerns students who have taken
an introductory algebra course and want to know what can be done with their new-
found knowledge. Undergraduate courses that require a basic knowledge of algebra
are typically either advanced algebra courses or abstract courses on subjects like
algebraic topology and algebraic geometry. Algebraic combinatorics offers a byway
off the traditional algebraic highway, one that is more intuitive and more easily
accessible.

Algebraic combinatorics is a huge subject, so some selection process was
necessary to obtain the present text. The main results, such as the weak Erdds—
Moser theorem and the enumeration of de Bruijn sequences, have the feature that
their statement does not involve any algebra. Such results are good advertisements
for the unifying power of algebra and for the unity of mathematics as a whole.
All but the last chapter are vaguely connected to walks on graphs and linear
transformations related to them. The final chapter is a hodgepodge of some unrelated
elegant applications of algebra to combinatorics. The sections of this chapter are
independent of each other and the rest of the text. There are also three chapter
appendices on purely enumerative aspects of combinatorics related to the chapter
material: the RSK algorithm, plane partitions, and the enumeration of labelled trees.
Almost all the material covered here can serve as a gateway to much additional
algebraic combinatorics. We hope in fact that this book will serve exactly this
purpose, that is, to inspire its readers to delve more deeply into the fascinating
interplay between algebra and combinatorics.
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Many persons have contributed to the writing of this book, but special thanks

should go to Christine Bessenrodt and Sergey Fomin for their careful reading of
portions of earlier manuscripts.

Cambridge, MA Richard P. Stanley
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