graph theory textbook

graph theory textbook serves as an essential resource for students, educators, and professionals
interested in understanding the concepts and applications of graph theory. This mathematical
discipline explores the properties of graphs, which are structures made up of vertices and edges, and
has widespread applications in computer science, network analysis, biology, and more. A
comprehensive graph theory textbook provides clear explanations, illustrative examples, and rigorous
proofs to facilitate mastery of both fundamental and advanced topics. Such textbooks often cover key
concepts including graph connectivity, coloring, planarity, and algorithms, helping readers develop
problem-solving skills and theoretical understanding. Selecting a high-quality graph theory textbook
ensures a solid foundation for academic study or research in related fields. This article outlines the
critical features to look for in a graph theory textbook, reviews popular titles, and discusses how to
effectively utilize these resources for optimal learning outcomes.
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Importance of a Graph Theory Textbook

A graph theory textbook plays a pivotal role in the academic and practical understanding of graph
theory. It organizes complex concepts into a coherent structure, enabling systematic learning. Graph
theory is a foundational area in discrete mathematics, and a well-written textbook bridges the gap
between abstract theory and real-world applications. Through rigorous explanations and illustrative
diagrams, such a textbook enhances comprehension and retention of material. Additionally, graph
theory textbooks often include exercises and examples to reinforce learning and challenge the
reader’s analytical skills. The availability of detailed proofs in these textbooks also fosters critical
thinking and mathematical reasoning.

Role in Academic Curriculum

In many mathematics and computer science curricula, a graph theory textbook is a required or
recommended resource. It provides a structured pathway from introductory topics to more advanced
theories, suitable for undergraduate and graduate levels. The textbook supports lectures by supplying
formal definitions, theorems, and a variety of problem sets tailored to different difficulty levels.



Application in Research and Industry

Beyond academia, graph theory textbooks are invaluable for researchers and practitioners working in
fields such as network design, data analysis, and algorithm development. They offer foundational
knowledge necessary to model complex systems and solve practical problems involving connectivity,
flow, and optimization.

Key Topics Covered in Graph Theory Textbooks

A comprehensive graph theory textbook typically covers a wide range of topics that build a strong
conceptual framework. These topics include fundamental definitions, structural properties, and
algorithmic approaches essential for understanding graph behavior and applications. The following
subtopics are commonly addressed:

Basic Definitions and Terminology

This section introduces the essential vocabulary of graph theory, such as vertices, edges, degree,
paths, cycles, and types of graphs like directed, undirected, weighted, and bipartite graphs.
Understanding these basics is crucial for progressing to more complex concepts.

Connectivity and Components

Graph connectivity explores how vertices relate through paths and whether the graph is connected or
disconnected. This includes studies on connected components, cut vertices, and bridges, which are
important in network reliability and design.

Graph Coloring and Planarity

Coloring problems involve assigning colors to vertices or edges under certain constraints, with
applications in scheduling and resource allocation. Planarity examines whether a graph can be drawn
on a plane without edge crossings, leading to the study of planar graphs and Kuratowski’s theorem.

Graph Algorithms

Effective graph theory textbooks cover algorithms for traversing graphs (such as DFS and BFS),
finding shortest paths (Dijkstra’s and Bellman-Ford algorithms), and detecting cycles or components.
These algorithms are vital for computational applications.

Advanced Topics

Advanced sections may include topics like network flows, matching theory, spectral graph theory, and
random graphs. These areas are critical for specialized research and complex problem-solving.



Popular Graph Theory Textbooks and Their Features

Numerous graph theory textbooks are available, each catering to different levels of expertise and
academic needs. Below is a list of widely recognized books along with their distinctive features that
make them valuable resources.

1. “Introduction to Graph Theory” by Douglas B. West - Known for clear explanations and a
thorough coverage of fundamental topics with numerous exercises.

2. “Graph Theory” by Reinhard Diestel - Offers a rigorous and formal approach, suitable for
advanced undergraduates and graduate students, with an emphasis on proofs.

3. “Graphs and Digraphs” by Gary Chartrand and Linda Lesniak - Provides comprehensive
coverage of directed and undirected graphs with applied examples.

4. “Graph Theory with Applications” by J.A. Bondy and U.S.R. Murty - Combines theory
with practical applications, ideal for interdisciplinary studies.

5. “A First Course in Graph Theory” by Gary Chartrand and Ping Zhang - Designed for
beginners, focusing on conceptual understanding and problem-solving.

Comparative Features

While each textbook varies in complexity and style, common features include detailed proofs,
illustrative diagrams, and extensive problem sets. Some prioritize theoretical rigor, while others
emphasize applications, allowing readers to select a book that best fits their learning objectives.

How to Choose the Right Graph Theory Textbook

Selecting an appropriate graph theory textbook depends on the reader’s background, learning goals,
and the context in which the material will be used. Several factors should be considered to ensure the
resource meets educational needs effectively.

Assessing Your Skill Level

Beginner students may prefer textbooks with simpler language, numerous examples, and guided
exercises, whereas advanced learners might seek rigorous proofs and comprehensive coverage of
higher-level topics.

Purpose of Study

If the goal is to apply graph theory concepts in computer science or engineering, a textbook with
algorithmic content and practical applications is advantageous. For pure mathematical research, a



more theoretical text is preferable.

Supplementary Materials

Some graph theory textbooks offer additional resources such as solution manuals, online content, or
software tools for graph visualization. These supplements can enhance the learning experience and
provide practical support.

Reviews and Recommendations

Consulting academic reviews, course syllabi, or expert recommendations can guide the selection
process, ensuring the chosen textbook aligns well with course requirements or research interests.

Effective Study Strategies Using a Graph Theory
Textbook

Maximizing the benefits of a graph theory textbook requires strategic study methods tailored to the
subject’s complexity. Employing effective techniques improves understanding and retention of key
concepts.

Active Reading and Note-Taking

Engage actively with the text by summarizing definitions, theorems, and examples. Annotating proofs
and highlighting important points helps reinforce learning.

Working Through Exercises

Regularly solving exercises from the textbook is critical. These problems deepen comprehension,
reveal common pitfalls, and develop problem-solving skills essential in graph theory.

Utilizing Supplementary Resources

Leverage any available appendices, solution guides, or online materials to clarify difficult topics and
verify solutions. Group study and discussion can also enhance understanding.

Consistent Review and Application

Periodic review of previous chapters and applying concepts to practical problems or research projects
solidifies knowledge and demonstrates real-world relevance.



Frequently Asked Questions

What are the best graph theory textbooks for beginners?

Some of the best graph theory textbooks for beginners include 'Introduction to Graph Theory' by
Douglas B. West, 'Graph Theory' by Reinhard Diestel, and 'Graphs & Digraphs' by Gary Chartrand and
Linda Lesniak.

Which graph theory textbook is recommended for advanced
study?

'‘Graph Theory' by Reinhard Diestel is highly recommended for advanced study due to its rigorous
approach and comprehensive coverage of modern graph theory topics.

Are there any graph theory textbooks that include algorithmic
applications?
Yes, 'Algorithmic Graph Theory' by Alan Gibbons and 'Graph Theory with Applications to Engineering

and Computer Science' by Narsingh Deo provide detailed coverage of algorithmic applications in
graph theory.

Do graph theory textbooks typically include exercises and
solutions?

Many graph theory textbooks include exercises to reinforce concepts, but not all provide solutions.
Some textbooks, like 'Introduction to Graph Theory' by Richard . Trudeau, offer answers to selected
problems.

Is 'Graph Theory' by Reinhard Diestel available for free
online?

Yes, the author Reinhard Diestel provides a free electronic edition of his 'Graph Theory' textbook on
his personal website, which is a valuable resource for students and researchers.

Which graph theory textbook is best suited for computer
science students?

'‘Graph Theory and Its Applications' by Jonathan L. Gross and Jay Yellen is well-suited for computer
science students due to its focus on practical applications in computing.

How do | choose the right graph theory textbook for self-
study?

When choosing a graph theory textbook for self-study, consider your background knowledge, the
book's clarity, level of difficulty, availability of exercises, and whether it covers topics relevant to your
interests such as combinatorics, algorithms, or network theory.



Additional Resources

1. Introduction to Graph Theory

This book offers a comprehensive introduction to the fundamental concepts of graph theory. It covers
topics such as paths, cycles, connectivity, and graph coloring, making it suitable for undergraduate
students. The text includes numerous examples and exercises to reinforce learning and develop
problem-solving skills.

2. Graph Theory with Applications

A classic textbook that bridges theory and practical applications of graph theory. It explores various
graph algorithms and their use in computer science, engineering, and social networks. The book is
well-structured for both beginners and advanced readers.

3. Modern Graph Theory

This book presents an advanced examination of graph theory topics, including extremal graph theory,
random graphs, and graph minors. It is ideal for graduate students and researchers looking for a deep
theoretical understanding. Each chapter contains detailed proofs and extensive references.

4. Graphs & Digraphs

Focused on both undirected and directed graphs, this text covers fundamental principles and
advanced topics like network flows and connectivity. It balances theory with algorithmic aspects,
making it useful for students in mathematics and computer science. The authors provide clear
explanations and numerous exercises.

5. Algorithmic Graph Theory

Concentrating on the algorithmic aspects, this book discusses graph algorithms for searching,
shortest paths, matching, and network flows. It emphasizes implementation and complexity analysis,
suitable for students in computer science. Real-world applications demonstrate the relevance of the
algorithms.

6. Extremal Graph Theory

This specialized text explores the field of extremal graph theory, focusing on the maximum or
minimum size of graphs satisfying certain properties. It is geared toward advanced students and
researchers interested in combinatorics. The book combines rigorous proofs with illustrative
examples.

7. Graph Theory and Its Applications

Covering a broad spectrum of topics, this book relates graph theory to various fields such as biology,
computer science, and social sciences. It offers practical examples alongside theoretical discussions,
making complex concepts accessible. The text is suitable for both beginners and practitioners.

8. Introduction to Algorithms in Graph Theory

A practical guide to implementing and analyzing graph algorithms, this book includes coverage of
traversal methods, shortest path algorithms, and network optimization. It is designed for computer
science students and professionals seeking hands-on experience. Pseudocode and exercises help
solidify understanding.

9. Graph Theory: An Advanced Course

This book is intended for graduate-level study, delving into sophisticated topics such as spectral
graph theory, random graphs, and topological graph theory. It presents rigorous proofs and a broad
range of problems to challenge readers. The text is useful for those pursuing research in graph



theory.
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graph theory textbook: Graph Theory, 1736-1936 Norman Biggs, E. Keith Lloyd, Robin J.
Wilson, 1986 First published in 1976, this book has been widely acclaimed both for its significant
contribution to the history of mathematics and for the way that it brings the subject alive. Building
on a set of original writings from some of the founders of graph theory, the book traces the historical
development of the subject through a linking commentary. The relevant underlying mathematics is
also explained, providing an original introduction to the subject for students. From reviews: 'The
book...serves as an excellent examplein fact, as a modelof a new approach to one aspect of
mathematics, when mathematics is considered as a living, vital and developing tradition.' (Edward A.
Maziark in Isis) 'Biggs, Lloyd and Wilson's unusual and remarkable book traces the evolution and
development of graph theory...Conceived in a very original manner and obviously written with
devotion and a very great amount of painstaking historical research, it contains an exceptionally fine
collection of source material, and to a graph theorist it is a treasure chest of fascinating historical
information and curiosities with rich food for thought.' (Gabriel Dirac in Centaurus) 'The lucidity,
grace and wit of the writing makes this book a pleasure to read and re-read.' (S. H. Hollingdale in
Bulletin of the Institute of Mathematics and its Applications)

graph theory textbook: The Fascinating World of Graph Theory Arthur Benjamin, Gary
Chartrand, Ping Zhang, 2017-06-06 The history, formulas, and most famous puzzles of graph theory
Graph theory goes back several centuries and revolves around the study of graphs—mathematical
structures showing relations between objects. With applications in biology, computer science,
transportation science, and other areas, graph theory encompasses some of the most beautiful
formulas in mathematics—and some of its most famous problems. The Fascinating World of Graph
Theory explores the questions and puzzles that have been studied, and often solved, through graph
theory. This book looks at graph theory's development and the vibrant individuals responsible for the
field's growth. Introducing fundamental concepts, the authors explore a diverse plethora of classic
problems such as the Lights Out Puzzle, and each chapter contains math exercises for readers to
savor. An eye-opening journey into the world of graphs, The Fascinating World of Graph Theory
offers exciting problem-solving possibilities for mathematics and beyond.

graph theory textbook: Discrete Mathematics and Graph Theory K. Erciyes, 2021-01-28 This
textbook can serve as a comprehensive manual of discrete mathematics and graph theory for
non-Computer Science majors; as a reference and study aid for professionals and researchers who
have not taken any discrete math course before. It can also be used as a reference book for a course
on Discrete Mathematics in Computer Science or Mathematics curricula. The study of discrete
mathematics is one of the first courses on curricula in various disciplines such as Computer Science,
Mathematics and Engineering education practices. Graphs are key data structures used to represent
networks, chemical structures, games etc. and are increasingly used more in various applications
such as bioinformatics and the Internet. Graph theory has gone through an unprecedented growth in
the last few decades both in terms of theory and implementations; hence it deserves a thorough
treatment which is not adequately found in any other contemporary books on discrete mathematics,
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whereas about 40% of this textbook is devoted to graph theory. The text follows an algorithmic
approach for discrete mathematics and graph problems where applicable, to reinforce learning and
to show how to implement the concepts in real-world applications.

graph theory textbook: A Textbook of Graph Theory R. Balakrishnan, K. Ranganathan,
2012-09-20 This second edition includes two new chapters: one on domination in graphs and the
other on the spectral properties of graphs, the latter including a discussion on graph energy. The
chapter on graph colorings has been enlarged, covering additional topics such as homomorphisms
and colorings and the uniqueness of the Mycielskian up to isomorphism. This book also introduces
several interesting topics such as Dirac's theorem on k-connected graphs, Harary-Nashwilliam's
theorem on the hamiltonicity of line graphs, Toida-McKee's characterization of Eulerian graphs, the
Tutte matrix of a graph, Fournier's proof of Kuratowski's theorem on planar graphs, the proof of the
nonhamiltonicity of the Tutte graph on 46 vertices, and a concrete application of triangulated
graphs.

graph theory textbook: A Tour through Graph Theory Karin R Saoub, 2017-11-02 A Tour
Through Graph Theory introduces graph theory to students who are not mathematics majors. Rather
than featuring formal mathematical proofs, the book focuses on explanations and logical reasoning.
It also includes thoughtful discussions of historical problems and modern questions. The book
inspires readers to learn by working through examples, drawing graphs and exploring concepts. This
book distinguishes itself from others covering the same topic. It strikes a balance of focusing on
accessible problems for non-mathematical students while providing enough material for a
semester-long course. Employs graph theory to teach mathematical reasoning Expressly written for
non-mathematical students Promotes critical thinking and problem solving Provides rich examples
and clear explanations without using proofs

graph theory textbook: Modern Graph Theory Bela Bollobas, 2013-12-01 The time has now
come when graph theory should be part of the education of every serious student of mathematics
and computer science, both for its own sake and to enhance the appreciation of mathematics as a
whole. This book is an in-depth account of graph theory, written with such a student in mind; it
reflects the current state of the subject and emphasizes connections with other branches of pure
mathematics. The volume grew out of the author's earlier book, Graph Theory -- An Introductory
Course, but its length is well over twice that of its predecessor, allowing it to reveal many exciting
new developments in the subject. Recognizing that graph theory is one of several courses competing
for the attention of a student, the book contains extensive descriptive passages designed to convey
the flavor of the subject and to arouse interest. In addition to a modern treatment of the classical
areas of graph theory such as coloring, matching, extremal theory, and algebraic graph theory, the
book presents a detailed account of newer topics, including Szemer'edi's Regularity Lemma and its
use, Shelah's extension of the Hales-Jewett Theorem, the precise nature of the phase transition in a
random graph process, the connection between electrical networks and random walks on graphs,
and the Tutte polynomial and its cousins in knot theory. In no other branch of mathematics is it as
vital to tackle and solve challenging exercises in order to master the subject. To this end, the book
contains an unusually large number of well thought-out exercises: over 600 in total. Although some
are straightforward, most of them are substantial, and others will stretch even the most able reader.

graph theory textbook: Introduction to Graph Theory Douglas Brent West, 1996 Flexibly
designed for CS students needing math review. Also covers some advanced, cutting edge topics
(running 120 pages and intended for grad students) in the last chapter (8). This text fits senior year
or intro. grad course for CS and math majors.

graph theory textbook: A First Course in Graph Theory and Combinatorics Sebastian M.
Cioaba, M. Ram Murty, 2022-07-07 This book discusses the origin of graph theory from its humble
beginnings in recreational mathematics to its modern setting or modeling communication networks,
as is evidenced by the World Wide Web graph used by many Internet search engines. The second
edition of the book includes recent developments in the theory of signed adjacency matrices
involving the proof of sensitivity conjecture and the theory of Ramanujan graphs. In addition, the




book discusses topics such as Pick’s theorem on areas of lattice polygons and Graham-Pollak’s work
on addressing of graphs. The concept of graph is fundamental in mathematics and engineering, as it
conveniently encodes diverse relations and facilitates combinatorial analysis of many theoretical and
practical problems. The text is ideal for a one-semester course at the advanced undergraduate level
or beginning graduate level.

graph theory textbook: Fractional Graph Theory Edward R. Scheinerman, Daniel H. Ullman,
2011-01-01 A unified treatment of the most important results in the study of fractional graph
concepts, this volume explores the various ways in which integer-valued concepts can be modified to
derive nonintegral values. It begins with the general fractional theory of hypergraphs and presents
in-depth coverage of fundamental and advanced topics. Subjects include fractional matching,
fractional coloring, fractional edge coloring, fractional arboricity via matroid methods, and fractional
isomorphism. The final chapter examines additional topics such as fractional domination, fractional
intersection numbers, and fractional aspects of partially ordered sets. Challenging exercises
reinforce the contents of each chapter, and the authors provide substantial references and
bibliographic materials. A comprehensive reference for researchers, this volume also constitutes an
excellent graduate-level text for students of graph theory and linear programming.

graph theory textbook: Graph Theory and Its Applications, Second Edition Jonathan L.
Gross, Jay Yellen, 2005-09-22 Already an international bestseller, with the release of this greatly
enhanced second edition, Graph Theory and Its Applications is now an even better choice as a
textbook for a variety of courses -- a textbook that will continue to serve your students as a reference
for years to come. The superior explanations, broad coverage, and abundance of illustrations and
exercises that positioned this as the premier graph theory text remain, but are now augmented by a
broad range of improvements. Nearly 200 pages have been added for this edition, including nine
new sections and hundreds of new exercises, mostly non-routine. What else is new? New chapters on
measurement and analytic graph theory Supplementary exercises in each chapter - ideal for
reinforcing, reviewing, and testing. Solutions and hints, often illustrated with figures, to selected
exercises - nearly 50 pages worth Reorganization and extensive revisions in more than half of the
existing chapters for smoother flow of the exposition Foreshadowing - the first three chapters now
preview a number of concepts, mostly via the exercises, to pique the interest of reader Gross and
Yellen take a comprehensive approach to graph theory that integrates careful exposition of classical
developments with emerging methods, models, and practical needs. Their unparalleled treatment
provides a text ideal for a two-semester course and a variety of one-semester classes, from an
introductory one-semester course to courses slanted toward classical graph theory, operations
research, data structures and algorithms, or algebra and topology.

graph theory textbook: The Theory of Graphs Claude Berge, 2001-01-01 Concise, well-written
text illustrates development of graph theory and application of its principles in methods both formal
and abstract. Practical examples explain theory's broad range, from behavioral sciences, information
theory, cybernetics, and other areas, to mathematical disciplines such as set and matrix theory. 1966
edition. Includes 109 black-and-white illustrations.

graph theory textbook: Graph Theory Bela Bollobas, 2012-12-06 From the reviews: Béla
Bollobas introductory course on graph theory deserves to be considered as a watershed in the
development of this theory as a serious academic subject. ... The book has chapters on electrical
networks, flows, connectivity and matchings, extremal problems, colouring, Ramsey theory, random
graphs, and graphs and groups. Each chapter starts at a measured and gentle pace. Classical results
are proved and new insight is provided, with the examples at the end of each chapter fully
supplementing the text... Even so this allows an introduction not only to some of the deeper results
but, more vitally, provides outlines of, and firm insights into, their proofs. Thus in an elementary text
book, we gain an overall understanding of well-known standard results, and yet at the same time
constant hints of, and guidelines into, the higher levels of the subject. It is this aspect of the book
which should guarantee it a permanent place in the literature. #Bulletin of the London Mathematical
Society#1



graph theory textbook: Graph Theory with Applications Adrian J. Bondy, U. S. R. Murty,
1991-01-15 Now in a new, revised edition, this book provides readers with an introduction to graph
theory. The authors enhance the basic material by including a wide variety of applications to both
other branches of mathematics and to real-world problems. Each application has been carefully
selected and is treated in some depth. Also emphasized throughout the book is the importance of
efficient methods of solving problems.

graph theory textbook: Graph Theory Daniel A. Marcus, 2015-08 A combined textbook and
problem book that presents a friendly approach to graph theory while maintaining reader
involvement with many exercises.

graph theory textbook: A Textbook of Graph Theory, 2012-09-21

graph theory textbook: Graph Theory Singh G. Suresh, 2010-08 Graphical representations
have given a new dimension to the problem solving exercise in diverse subjects like mathematics,
bio-sciences, chemical sciences, computer science and information technology, social sciences and
linguistics. This book is devoted to the models of graph theory, and the solutions provided by these
models to the problems encountered in these diverse fields of study. The text offers a comprehensive
and coherent introduction to the fundamentals of graph theory, besides giving an application based
approach to the subject. Divided into 13 chapters, the book begins with explicating the basics of
graph theory, moving onto the techniques involved while drawing the graphs. The subsequent
chapters dwell onto the problems solved by the Ramsey table and Perfect graphs. The algebraic
graphs and their concepts are also explained with great precision. The concluding chapters discuss
research oriented methodologies carried out in the field of graph theory. The research works include
the work done by the author himself such as on Union Graphs and Triangular Graceful Graphs, and
their ramifications. Primarily intended as a textbook for the undergraduate and postgraduate
students of mathematics and computer science, this book will be equally useful for the
undergraduate students of engineering. Apart from that, the book can be used as a reference by the
researchers and mathematicians. Key Features: Incorporates numerous graphical representations in
the form of well-labelled diagrams Presents a balanced approach with the help of worked-out
examples, algorithms, definitions and remarks Comprises chapter-end exercises to judge students'
comprehension of the subject

graph theory textbook: Graph Theory and Complex Networks Maarten van Steen, 2010
This book aims to explain the basics of graph theory that are needed at an introductory level for
students in computer or information sciences. To motivate students and to show that even these
basic notions can be extremely useful, the book also aims to provide an introduction to the modern
field of network science. Mathematics is often unnecessarily difficult for students, at times even
intimidating. For this reason, explicit attention is paid in the first chapters to mathematical notations
and proof techniques, emphasizing that the notations form the biggest obstacle, not the
mathematical concepts themselves. This approach allows to gradually prepare students for using
tools that are necessary to put graph theory to work: complex networks. In the second part of the
book the student learns about random networks, small worlds, the structure of the Internet and the
Web, peer-to-peer systems, and social networks. Again, everything is discussed at an elementary
level, but such that in the end students indeed have the feeling that they: 1.Have learned how to
read and understand the basic mathematics related to graph theory. 2.Understand how basic graph
theory can be applied to optimization problems such as routing in communication networks. 3.Know
a bit more about this sometimes mystical field of small worlds and random networks. There is an
accompanying web site www.distributed-systems.net/gtcn from where supplementary material can
be obtained, including exercises, Mathematica notebooks, data for analyzing graphs, and generators
for various complex networks.

graph theory textbook: Introduction to Graph Theory Khee Meng Koh, F. M. Dong, Eng Guan
Tay, 2007 Graph theory is an area in discrete mathematics which studies configurations (called
graphs) involving a set of vertices interconnected by edges. This book is intended as a general
introduction to graph theory and, in particular, as a resource book for junior college students and




teachers reading and teaching the subject at H3 Level in the new Singapore mathematics
curriculum for junior college.The book builds on the verity that graph theory at this level is a subject
that lends itself well to the development of mathematical reasoning and proof.

graph theory textbook: A First Course in Graph Theory Gary Chartrand, Ping Zhang,
2012-01-01 Written by two of the most prominent figures in the field of graph theory, this
comprehensive text provides a remarkably student-friendly approach. Geared toward
undergraduates taking a first course in graph theory, its sound yet accessible treatment emphasizes
the history of graph theory and offers unique examples and lucid proofs. 2004 edition.

graph theory textbook: A Beginner's Guide to Graph Theory W.D. Wallis, 2013-04-17
Because of its wide applicability, graph theory is one of the fast-growing areas of modern
mathematics. Graphs arise as mathematical models in areas as diverse as management science,
chemistry, resource planning, and computing. Moreover, the theory of graphs provides a spectrum
of methods of proof and is a good train ing ground for pure mathematics. Thus, many colleges and
universities provide a first course in graph theory that is intended primarily for mathematics majors
but accessible to other students at the senior Ievel. This text is intended for such a course. I have
presented this course many times. Over the years classes have included mainly mathematics and
computer science majors, but there have been several engineers and occasional psychologists as
weil. Often undergraduate and graduate students are in the same dass. Many instructors will no
doubt find themselves with similar mixed groups. 1t is to be expected that anyone enrolling in a
senior Ievel mathematics course will be comfortable with mathematical ideas and notation. In
particular, I assume the reader is familiar with the basic concepts of set theory, has seen
mathematical induction, and has a passing acquaintance with matrices and algebra. However, one
cannot assume that the students in a first graph theory course will have a good knowledge of any
specific advanced area. My reaction to this is to avoid too many specific prerequisites. The main
requirement, namely a little mathematical maturity, may have been acquired in a variety of ways.
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