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This book is one of the numerous textbooks on graph theory. However, it some-

what differs from the majority of such textbooks, both by a non-traditional choice of

topics outlined, and their distribution within its chapters.

In the Preface the author expresses a few interesting thoughts on how graph theory

is valued by contemporary mathematicians and at contemporary universities. These

deserve to be repeated: An undergraduate course in graph theory is typically listed

among the electives for majors in the mathematical sciences. For better or worse,

elective courses often find themselves competing with each other for enrollments in

today’s cafeteria–style curriculum. Bearing this in mind, the author has created an

appropriate introductory text, that although mathematically rigorous, is neither an

exhaustive overview nor an encyclopedic reference, and that is designed to attract and

engage. The books is very much application oriented, with an evident preference of

the author towards chemical applications.

In this reviewer’s opinion, just because of these features, the “Graph Theory”

by Merris is perfectly suitable to the expected readers of articles published in MATCH

Communications in Mathematical and in Computer Chemistry .

The book is divided into ten chapters. At the end of each chapter there is a list

of exercises. Answers to or hints how to solve the less easy among these problems



are given at the end of the book (pp. 211–225). Follows a very short Bibliography ,

consisting of only 5 “general” and 15 “special” references (mainly books). However,

at appropriate places of the text references to some most important original papers

are given, together with other useful bibliographic and/or historic data.

The ten chapters are entitled as: 1. Invariants, 2. Chromatic Number, 3. Con-

nectivity, 4. Planar Graphs, 5. Hamiltonian Cycles, 6. Matchings, 7. Graphic

Sequences, 8. Chordal Graphs, 9. Oriented Graphs, 10. Edge Colorings.

The titles of the chapters only partially reflect their contents. For instance, the

definition of trees as well as their basic properties are found in the chapter Chromatic

Number . In the same chapter are also outlined some basic facts on topological in-

dices and their chemical applications (with mentioning the names of Wiener, Hosoya,

Rouvray, Bonchev, Balaban, . . . ). The Wiener index is also defined in this chapter,

whereas some of its other properties are found in chapter 9.

Elements of graph enumeration, including the Pólya theory, have been placed in

the chapter Graph Colorings .

Chapter 6, entitled Matchings , begins with an extensive discussion on structural

formulas in chemistry and on the history of the formula of benzene (pp. 103–105).

Only after this excursion the author defines perfect matchings and related notions.

Here we find some information on the matching polynomial, whose inventors are

(erroneously) named as Hosoya and Heilmann & Lieb. In this chapter, in exercise 31,

we find nothing less than the Sachs theorem.

The final surprise comes in chapter 9. In spite of its title Oriented Graphs , it

outlines (in addition to results on oriented graphs) the theory of Laplacian matrices

and Laplacian graph spectra, including the discussion on spanning trees and the

Matrix–Tree theorem. For those who don’t know: Russell Merris is one of the greatest

experts on Laplacian graph spectral theory.

So much about unusual. The book, of course, presents all the main results of graph

theory, offers elegant and easy-to-read proofs thereof as well as numerous examples

and applications.

Because of its mathematical correctness, the completeness of the selection of the

topics covered, the ease by which the text can be read, and the author’s inclination

towards chemical applications, the book “Graph Theory” by Russell Merris is

strongly and sincerely recommended to those who have this issue of MATCH Com-

munication in Mathematical and in Computer Chemistry in their hands.

Ivan Gutman
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