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Synopsis

This book fills a need for a thorough introduction to graph theory that features both the
understanding and writing of proofs about graphs. Verification that algorithms work is emphasized
more than their complexity. An effective use of examples, and huge number of interesting
exercises, demonstrate the topics of trees and distance, matchings and factors, connectivity and
paths, graph coloring, edges and cycles, and planar graphs. For those who need to learn to make

coherent arguments in the fields of mathematics and computer science.
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Customer Reviews

This book fills a need for a thorough introduction to graph theory that features both the
understanding and writing of proofs about graphs. Verification that algorithms work is emphasized
more than their complexity. An effective use of examples, and huge number of interesting exercises,
demonstrate the topics of trees and distance, matchings and factors, connectivity and paths, graph
coloring, edges and cycles, and planar graphs. For those who need to learn to make coherent

arguments in the fields of mathematics and computer science.

Preface Graph theory is a delightful playground for the exploration of proof techniques in discrete
mathematics, and its results have applications in many areas of the computing, social, and natural
sciences. The design of this book permits usage in a one-semester introduction at the

undergraduate or beginning graduate level, or in a patient two-semester introduction. No previous

knowledge of graph theory is assumed. Many algorithms and applications are included, but the



focus is on understanding the structure of graphs and the techniques used to analyze problems in
graph theory. Many textbooks have been written about graph theory. Due to its emphasis on both
proofs and applications, the initial model for this book was the elegant text by J.A. Bondy and US.R.
Murty, Graph Theory with Applications (Macmillan/NorthHolland 1976). Graph theory is still young,
and no consensus has emerged on how the introductory material should be presented. Selection
and order of topics, choice of proofs, objectives, and underlying themes are matters of lively debate.
Revising this book dozens of times has taught me the difficulty of these decisions. This book is my
contribution to the debate. The Second Edition The revision for the second edition emphasizes
making the text easier for the students to learn from and easier for the instructor to teach from.
There have not been great changes in the overall content of the book, but the presentation has
been modified to make the material more accessible, especially in the early parts of the book. Some
of the changes are discussed in more detail later in this preface; here | provide a brief summary.
Optional material within non-optional sections is now designated by (*); such material is not used
later and can be skipped. Most of it is intended to be skipped in a one-semester course. When a
subsection is marked "optional”, the entire subsection is optional, and hence no individual items are
starred. For less-experienced students, Appendix A has been added as a reference summary of
helpful material on sets, logical statements, induction, counting arguments, binomial coefficients,
relations, and the pigeonhole principle. Many proofs have been reworded in more patient language
with additional details, and more examples have been added. More than 350 exercises have been
added, mostly easier exercises in Chapters 1-7. There are now more than 1200 exercises. More
than 100 illustrations have been added; there are now more than 400. In illustrations showing
several types of edges, the switch to bold and solid edges instead of solid and dashed edges has
increased clarity. Easier.problems are now grouped at the beginning of each exercise section,
usable as warm-ups. Statements of some exercises have been clarified. In addition to hints
accompanying the exercise statements, there is now an appendix of supplemental hints. For easier
access, terms being defined are in bold type, and the vast majority of them appear in Definition
items. For easier access, the glossary of notation has been placed on the inside covers. Material
involving Eulerian circuits, digraphs, and TurAfA;n’s Theorem has been relocated to facilitate more
efficient learning. Chapters 6 and 7 have been switched to introduce the idea of planarity earlier,
and the section on complexity has become an appendix. The glossary has been improved to
eliminate errors and to emphasize items more directly related to the text. Features Various
features of this book facilitate students’ efforts to understand the material. There is discussion of

proof techniques, more than 1200 exercises of varying difficulty, more than 400 illustrations, and



many examples. Proofs are presented in full in the text. Many undergraduates begin a course in
graph theory with little exposure to proof techniques. Appendix A provides background reading that
will help them get started. Students who have difficulty understanding or writing proofs in the early
material should be encouraged to read this appendix in conjunction with Chapter 1. Some
discussion of proof techniques still appears in the early sections of the text (especially concerning
induction), but an expanded treatment of the basic background (especially concerning sets,
functions, relations, and elementary counting) is now in Appendix A. Most of the exercises require
proofs. Many undergraduates have had little practice at presenting explanations, and this hinders
their appreciation of graph theory and other mathematics. The intellectual discipline of justifying an
argument is valuable independently of mathematics; | hope that students will appreciate this. In
writing solutions to exercises, students should be careful in their use of language ("say what you
mean"), and they should be intellectually honest ("mean what you say"). Although many terms in
graph theory suggest their definitions, the quantity of terminology remains an obstacle to fluency.
Mathematicians like to gather definitions at the start, but most students succeed better if they use a
concept before receiving the next. This, plus experience and requests from reviewers, has led me to
postpone many definitions until they are needed. For example, the definition of cartesian product
appears in Section 5.1 with coloring problems. Line graphs are defined in Section 4.2 with Menger’s
Theorem and in Section 7.1 with edge-coloring. The definitions of induced subgraph and join have
now been postponed to Section 1.2 and Section 3.1, respectively. | have changed the treatment of
digraphs substantially by postponing their introduction to Section 1.4. Introducing digraphs at the
same time as graphs tends to confuse or overwhelm ’students. Waiting to the end of Chapter 1
allows them to become comfortable with basic concepts in the context of a single model. The
discussion of digraphs then reinforces some of those concepts while clarifying the distinctions. The
two models are still discussed together in the material on connectivity. This book contains more
material than most introductory texts in graph theory. Collecting the advanced material as a final
optional chapter of "additional topics" permits usage at different levels. The undergraduate
introduction consists of the first seven chapters (omitting most optional material), leaving Chapter 8
as topical reading for interested students. A graduate course can treat most of Chapters 1 and 2 as
recommended reading, moving rapidly to Chapter 3 in class and reaching some topics in Chapter 8.
Chapter 8 can also be used as the basis for a second course in graph theory, along with material
that was optional in earlier chapters. Many results in graph theory have several proofs; illustrating
this can increase students’ flexibility in trying multiple approaches to a problem. | include some

alternative proofs as remarks and others as exercises. Many exercises have hints, some given



with the exercise statement and others in Appendix C. Exercises marked "(-)" or "(+)" are easier or
more difficult, respectively, than unmarked problems. Those marked "(+)" should not be assigned as
homework in a typical undergraduate course. Exercises marked "(!)" are especially valuable,
instructive, or entertaining. Those marked "(*)" use material labeled optional in the text. Each
exercise section begins with a set of "(-)" exercises, ordered according to the material in the section
and ending with a line of bullets. These exercises either check understanding of concepts or are
immediate applications of results in the section. | recommend some of these to my class as
"warmup" exercises to check their understanding before working the main homework problems,
most of which are marked "(!)". Most problems marked "(-)" are good exam questions. When using
other exercises on exams, it may be a good idea to provide hints from Appendix C. Exercises that
relate several concepts appear when the last is introduced. Many pointers to exercises appear in
the text where relevant concepts are discussed. An exercise in the current section is cited by giving
only its item number among the exercises of that section. Other cross-references are by Chapter.
Section. ltem. Organization and Modification In the first edition, | sought a development that was
intellectually coherent and displayed a gradual (not monotonic) increase in difficulty of proofs and in
algorithmic complexity. Carrying this further in the second edition, Eulerian circuits and Hamiltonian
cycles are now even farther apart. The simple characterization of Eulerian circuits is now in Section
1.2 with material closely related to it. The remainder of the former Section 2.4 has been dispersed to
relevant locations in other sections, with Fleury’s Algorithm dropped. Chapter 1 has been

substantially rewritten. | continue to avoid the term "multigraph

"Loved it" is a strong classification but it is a high-quality, college-level introduction to graph theory. |

found the course and text highly interesting and this text help immeasurably.

The book is informative. While it's not easy to understand, it contains a lot of information, and it

makes me think deeper.

A lot of stuff is not motivated well, and too much stuff is thrown in everywhere for a very cohesive
book. With that said, the proofs usually have a good amount of explanation contained (e.g. the
author will slightly talk through steps in more involved proofs) and there are a huge number of
exercises for each chapter. It's a good book, but tries to cover too much IMO. Would be better if the

scope was narrowed a bit.



The shipping and everything was quick and well packaged. The book came in a neat condition even
though it wasn’t brand new. I'm doing my research on Graph Theory and | have to admit that this
book is extremely helpful in learning the basics of Graphs. | found it extremely easy to comprehend

and uh the exercises helped me understand the topic in depth.

Very well-written textbook. I've never studied graph theory before. | am not majoring in
Mathematics, though. However, Although the textbook surely need for us to think more and to draw

on notes myself for understanding, | strongly recommend beginners choose this book, definitely.

A comprehensive and detailed book that is a must for people wanting to get into graph theory. The
examples in the book are challenging and help students analyze graph theory creatively, too.The

company worked well with me and got the product on time..

The book is well written. The book is best used if the lecturer teaching the class explains certain
aspect a bit more then the book does. The book is written for graduate students and not undergrad.

As an undergrad | had trouble but that comes with understanding any thing new for the first.

An excellent book on graph theory. Very detailed, and a little over my head at this point, but I'm sure
it'll be fully intelligible by the end of my class.
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