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graph theory continues to be one of the fastest  growing areas of modern mathematics

because of its wide applicability in such diverse disciplines as computer science engineering

chemistry  management  science  social  science  and  resource  planning  graphs  arise  as

mathematical  models  in  these  fields  and the  theory of  graphs  provides  a  spectrum of

methods of proof this concisely written textbook is intended for an introductory course in

graph theory for undergraduate mathematics majors or advanced undergraduate and graduate

students from the many fields that benefit from graph theoretic applications this second

edition includes new chapters on labeling and communications networks and small worlds as

well  as  expanded  beginner  s  material  in  the  early  chapters  including  more  examples

exercises hints and solutions to key problems many additional changes improvements and

corrections resulting from classroom use and feedback have been added throughout with a

distinctly applied flavor this gentle introduction to graph theory consists of carefully chosen

topics to develop graph theoretic reasoning for a mixed audience familiarity with the basic

concepts of set theory along with some background in matrices and algebra and a little

mathematical maturity are the only prerequisites

improved by more  than a  dozen new exercises  an  augmented section on labeling the

simplification of many proofs and corrections suggested by classroom users and reviewers

this delightful text on graph theory retains and strengthens the appealing features of the

original edition it is an innovative and stimulating view of mathematics designed to appeal

to teachers and students alike pearls in graph theory is based on twenty years of teaching by

the leading researcher in graph theory unlike most texts on graph theory this book is written

in an informal style suitable for students in a variety of disciplines though mathematics

majors will find the material of sufficient depth and challenge covering major topics and
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theorems in graph theory the text provides students with a solid foundation while keeping

the material  enjoyably accessible and entertaining this course typically draws 50 to 70

students per year at the university of california san diego the concrete nature of the topics as

well as the broad coverage of the field allow the book to be used for a survey course at

smaller schools with no undergraduate courses in graph theory the only requirement is some

mathematical maturity about the level attained by a successful calculus student

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

written by two prominent figures in the field this comprehensive text provides a remarkably

student friendly approach its sound yet accessible treatment emphasizes the history of graph

theory and offers unique examples and lucid proofs 2004 edition

the concept of a graph is fundamental in mathematics since it conveniently encodes diverse

relations and facilitates combinatorial analysis of many complicated counting problems in
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this book the authors have traced the origins of graph theory from its humble beginnings of

recreational mathematics to its modern setting for modeling communication networks as is

evidenced by the world wide graph used by many internet search engines this book is an

introduction to graph theory and combinatorial analysis it is based on courses given by the

second author at queen s university at kingston ontario canada between 2002 and 2008 the

courses were aimed at students in their final year of their undergraduate program

originally published in 2001 reissued as part of pearson s modern classic series

for junior to senior level courses in graph theory taken by majors in mathematics computer

science  or  engineering  or  for  beginning  level  graduate  courses  once  considered  an

unimportant branch of topology graph theory has come into its own through many important

contributions to a wide range of fields and is now one of the fastest growing areas in

discrete  mathematics  and  computer  science  this  new  text  introduces  basic  concepts

definitions theorems and examples from graph theory the authors present a collection of

interesting results from mathematics that involve key concepts and proof techniques cover

design and analysis of computer algorithms for solving problems in graph theory and discuss

applications of graph theory to the sciences it is mathematically rigorous but also practical

intuitive and algorithmic

advances in graph theory

graph theory has recently emerged as a subject in its own right as well as being an important

mathematical tool in such diverse subjects as operational research chemistry sociology and

genetics robin wilson s book has been widely used as a text for undergraduate courses in

mathematics computer science and economics and as a readable introduction to the subject

for non mathematicians the opening chapters provide a basic foundation course containing
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such topics as trees algorithms eulerian and hamiltonian graphs planar graphs and colouring

with special reference to the four colour theorem following these there are two chapters on

directed graphs and transversal theory relating these areas to such subjects as markov chains

and network flows finally there is a chapter on matroid theory which is used to consolidate

some of the material from earlier chapters for this new edition the text has been completely

revised and there is a full range of exercises of varying difficulty there is new material on

algorithms tree searches and graph theoretical puzzles full solutions are provided for many

of the exercises robin wilson is dean and director of studies in the faculty of mathematics

and computing at the open university

this book provides a rapid introduction to topics in graph theory typically covered in a

graduate course the author sets out the main recent results  in several  areas of current

research in graph theory topics  covered include edge colourings symmetries  of  graphs

packing of graphs and computational complexity professor yap is able to lead the reader to

the forefront of research and to describe some of the open problems in the field the choice

of material presented has arisen from courses given at the national university of singapore

and each chapter contains numerous examples and exercises for the reader

graph theory is a branch of discrete mathematics it has many applications to many different

areas of science and engineering this book provides the most up to date research findings

and applications in graph theory this book focuses on the latest research in graph theory it

provides recent findings that are occurring in the field offers insights on an international and

transnational levels identifies the gaps in the results and includes forthcoming international

studies and research along with its applications in networking computer science chemistry

and biological sciences etc the book is written with researchers and post graduate students in

mind
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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

from  specialists  in  the  field  you  will  learn  about  interesting  connections  and  recent

developments in the field of graph theory by looking in particular at cartesian products

arguably the most important of the four standard graph products many new results in this

area appear for the first time in print in this book written in an accessible way

in the present era dominated by computers graph theory has come into its own as an area of

mathematics prominent for both its theory and its applications one of the richest and most

studied types of graph structures is that of the line graph where the focus is more on the

edges of a graph than on the vertices a subject worthy of exploration in itself line graphs are

closely connected to other areas of mathematics and computer science this book is unique in
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its extensive coverage of many areas of graph theory applicable to line graphs the book has

three parts part i covers line graphs and their properties while part ii looks at features that

apply specifically to directed graphs and part iii presents generalizations and variations of

both line graphs and line digraphs line graphs and line digraphs is the first comprehensive

monograph  on  the  topic  with  minimal  prerequisites  the  book  is  accessible  to  most

mathematicians and computer scientists who have had an introduction graph theory and will

be a valuable reference for researchers working in graph theory and related fields

this  textbook  covers  a  diversity  of  topics  in  graph  and  network  theory  both  from a

theoretical standpoint and from an applied modelling point of view mathematica is used to

demonstrate much of the modelling aspects graph theory and model building tools are

developed in tandem with effective techniques for solving practical problems via computer

implementation the book is designed with three primary readerships in mind individual

syllabi or suggested sequences for study are provided for each of three student audiences

mathematics applied mathematics operations research and computer science in addition to

the visual appeal of each page the text contains an abundance of gems most chapters open

with  real  life  problem  descriptions  which  serve  as  motivation  for  the  theoretical

development  of  the  subject  matter  each chapter  concludes  with  three  different  sets  of

exercises the first set of exercises are standard and geared toward the more mathematically

inclined reader many of these are routine exercises designed to test understanding of the

material in the text but some are more challenging the second set of exercises is earmarked

for  the  computer  technologically  savvy  reader  and  offer  computer  exercises  using

mathematica the final set consists of larger projects aimed at equipping those readers with

backgrounds in the applied sciences to apply the necessary skills learned in the chapter in

the context of real world problem solving additionally each chapter offers biographical notes
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as well as pictures of graph theorists and mathematicians who have contributed significantly

to the development of the results documented in the chapter these notes are meant to bring

the topics covered to life allowing the reader to associate faces with some of the important

discoveries and results presented in total approximately 100 biographical notes are presented

throughout the book the material in this book has been organized into three distinct parts

each with a different focus the first part is devoted to topics in network optimization with a

focus on basic notions in algorithmic complexity and the computation of optimal paths

shortest spanning trees maximum flows and minimum cost flows in networks as well as the

solution of network location problems the second part is devoted to a variety of classical

problems in graph theory including problems related to matchings edge and vertex traversal

connectivity planarity edge and vertex coloring and orientations of graphs finally the focus

in the third part is on modern areas of study in graph theory covering graph domination

ramsey theory extremal graph theory graph enumeration and application of the probabilistic

method

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

this book provides a unique and unusual introduction to graph theory by one of the founding
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fathers and will  be of interest  to all  researchers in the subject it  is  not intended as a

comprehensive treatise but rather as an account of those parts of the theory that have been of

special interest to the author professor tutte details his experience in the area and provides a

fascinating insight into how he was led to his theorems and the proofs he used as well as

being of historical interest it provides a useful starting point for research with references to

further suggested books as well as the original papers the book starts by detailing the first

problems  worked  on  by  professor  tutte  and  his  colleagues  during  his  days  as  an

undergraduate member of the trinity mathematical society in cambridge it covers subjects

such as comnbinatorial problems in chess the algebraicization of graph theory reconstruction

of graphs and the chromatic eigenvalues in each case fascinating historical and biographical

information about the author s research is provided

a natural way to learn some of the essential ideas of graph theory from first principles

graph theory an introduction to proofs algorithms and applications graph theory is the study

of interactions conflicts and connections the relationship between collections of discrete

objects can inform us about the overall network in which they reside and graph theory can

provide an avenue for analysis this text for the first undergraduate course will explore major

topics in graph theory from both a theoretical and applied viewpoint topics will progress

from understanding basic terminology to addressing computational questions and finally

ending with broad theoretical results examples and exercises will guide the reader through

this  progression  with  particular  care  in  strengthening  proof  techniques  and  written

mathematical explanations current applications and exploratory exercises are provided to

further the reader s mathematical reasoning and understanding of the relevance of graph

theory  to  the  modern  world  features  the  first  chapter  introduces  graph  terminology

mathematical modeling using graphs and a review of proof techniques featured throughout
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the  book  the  second  chapter  investigates  three  major  route  problems  eulerian  circuits

hamiltonian cycles and shortest paths the third chapter focuses entirely on trees terminology

applications  and  theory  four  additional  chapters  focus  around  a  major  graph  concept

connectivity matching coloring and planarity each chapter brings in a modern application or

approach hints and solutions to selected exercises provided at the back of the book author

karin r saoub is an associate professor of mathematics at roanoke college in salem virginia

she earned her phd in mathematics from arizona state university and ba from wellesley

college her research focuses on graph coloring and on line algorithms applied to tolerance

graphs she is also the author of a tour through graph theory published by crc press
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