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Book Reviews

CRC Press’s Discrete Mathematics and its Applications series now numbers well over 70 books, covering just
About MAA Reviews about any area of mathematics that could reasonably be considered discrete mathematics, including combinatorics,
graph theory, number theory, cryptography, linear algebra, applied abstract algebra and even mathematical logic.
Among these titles are a handful of books denominated “Handbooks”, which include (just to mention the ones that |

Mathematical Communication have some personal knowledge of) The Handbook of Linear Algebra , Second Edition (HLA), The Handbook of
Discrete and Combinatorial Mathematics (HDCM), and The Handbook of Graph Theory, Second Edition (HGT).
Information for Libraries (Full disclosure: my wife Leslie Hogben is the editor of HLA, and | contributed a chapter to it.) And now we have

the book under review (HEC), the newest Handbook in this series.

Author Resources

These Handbooks will surprise any reader who imagines a “handbook” to be a short, easily portable, volume, like
an instruction manual. These books, by contrast, might reasonably be described as encyclopedias of their
respective subjects, arranged to provide quick information in an easily accessible manner. They are all oversized
books, the size of telephone books; HLA, for example, clocks in at almost 2000 pages; HEC, the book now under
review, is shorter, only about 1050 pages long.

The three handbooks (HLA, HDCM, HGT) listed in the first paragraph above follow a fairly formal structure: the
book is divided into chapters, written by different authors; each chapter is subdivided into sections, each of which
consists of Definitions, Examples and Facts, labeled as such and separately grouped. The “facts” are theorems and
are given without proof, but with references to where proofs may be found. The “examples” sometimes contain
some degree of justification, but do not always do so.

HEC doesn't quite follow this rigid format; it does, however, follow one that is similar to it in that statements of
theorems, definitions and examples are emphasized. There are fewer (in this case, 15) chapters, but they are much
longer.

Instead of listing “definitions”, “facts” and “examples” in separate categories, the text has a more narrative,
textbook, feel to it, with theorems labeled as such and, in another departure from the formal Handbook format,
occasionally proved. There were even a few times when exercises appeared, though not in any kind of formal way.

A link above this review gives the table of contents of this book, so it seems unnecessary to specify here the topics
that are covered. Suffice it to say that a great many topics in enumerative combinatorics are discussed, by authors
who are recognized authorities in their respective areas. | am not, by any stretch of the imagination, an expert in
combinatorics, but | did study it at the graduate level and teach it at the undergraduate, and at least on the basis of
that limited experience, | cannot think of any topic that | would like to have seen presented here that the book
omits. The chapters discuss not only methods (algebraic, geometric and analytic) in the study of enumerative
combinatorics, but also objects that lend themselves to study along these lines. Some of these objects (e.g., trees,
planar maps) are fairly well-known to a general audience, but as the book progresses, more specialized objects
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(e.g., parking functions, Young tableaux) are discussed.

The first chapter is quite long, about 175 pages (essentially the size of a slim book by itself), and surveys algebraic
and geometric methods in enumerative combinatorics: generating functions, linear algebra (especially
determinants), partially ordered sets, hyperplanes, matroids. The remaining chapters are shorter, ranging generally
from 50 to 70 pages each.

The book is written so as to be accessible to a wide audience: each chapter eventually ventures into fairly
specialized results, but starts at a point where non-specialists should be able to understand the various ideas. (The
first chapter, for example, even includes, in passing, a definition of the binomial coefficients.) Other topics that one
might encounter in an introductory course in combinatorics — Stirling numbers, for example — are also defined
here, so a prior course in combinatorics is not necessary for understanding a reasonable amount of material here.
However, because combinatorics intersects a number of other areas of mathematics (examples: abstract algebra,
linear algebra and knot theory are mentioned in chapter 1; complex analysis in chapter 2; representation theory in
chapter 14; commutative algebra in chapter 15), it would be advisable for a reader to have a reasonably broad
understanding of mathematics, say at the level of early graduate work.

Needless to say, this is not a book that will likely be read cover-to-cover by most people; it is intended as a
resource for people needing quick facts about a subject. In this regard, it succeeds admirably; this will clearly be a
book that anybody with a serious interest in combinatorics will want to have on his or her bookshelf, and of course
it belongs in any self-respecting university library. Having seen firsthand what it takes to edit a Handbook like this, |
know that Miklés Bona must have invested a great deal of time and effort in the creation of this volume, as did the
authors of the individual chapters. Their efforts have not been in vain; this is a valuable book.

Mark Hunacek (mhunacek@iastate.edu ) teaches mathematics at lowa State University.
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