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102 combinatorial problems consists of carefully selected problems that have been used in

the training and testing of  the usa international  mathematical  olympiad imo team key

features  provides  in  depth  enrichment  in  the  important  areas  of  combinatorics  by

reorganizing  and  enhancing  problem  solving  tactics  and  strategies  topics  include

combinatorial arguments and identities generating functions graph theory recursive relations

sums and products probability number theory polynomials theory of equations complex

numbers in geometry algorithmic proofs combinatorial and advanced geometry functional

equations and classical inequalities the book is systematically organized gradually building

combinatorial skills and techniques and broadening the student s view of mathematics aside
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from  its  practical  use  in  training  teachers  and  students  engaged  in  mathematical

competitions it is a source of enrichment that is bound to stimulate interest in a variety of

mathematical areas that are tangential to combinatorics

this text provides a theoretical background for several topics in combinatorial mathematics

such as enumerative combinatorics including partitions and burnside s lemma magic and

latin squares graph theory extremal combinatorics mathematical games and elementary

probability a number of examples are given with explanations while the book also provides

more than 300 exercises of different levels of difficulty that are arranged at the end of each

chapter  and  more  than  130  additional  challenging  problems  including  problems  from

mathematical olympiads solutions or hints to all exercises and problems are included the

book can be used by secondary school students preparing for mathematical competitions by

their instructors and by undergraduate students the book may also be useful for graduate

students and for researchers that apply combinatorial methods in different areas

das buch soll  studierende der mathematik  und verwandter  disziplinen in grundlegende

techniken und prinzipien des selbstständigen mathematischen aufgabenlösens einführen

dazu  werden  zunächst  konkrete  beweisprinzipien  wie  das  schubfachprinzip  invarianten

induktion oder rückwärtsarbeiten anhand von beispielen und ausführlichen erläuterungen

eingeführt  ehe  zu  allgemeineren  strategien  wie  beobachtung  und  mustererkennung

verallgemeinerung spezialisierung und analogie übergegangen wird bei den lösungen zu

den zahlreichen beispielaufgaben liegt der schwerpunkt auf der erklärung wie man auf die

jeweiligen beweisschritte selbst hätte kommen können die so erlernten strategien werden

dann  in  verschiedenen  mathematischen  gebieten  erprobt  nämlich  der  elementaren

zahlentheorie der graphentheorie der endlichen kombinatorik der linearen algebra und der

analysis jedes kapitel schließt mit zahlreichen Übungsaufgaben

this introductory textbook takes a problem solving approach to number theory situating each

concept within the framework of an example or a problem for solving starting with the

essentials the text covers divisibility unique factorization modular arithmetic and the chinese

remainder theorem diophantine equations binomial coefficients fermat and mersenne primes

and other special numbers and special sequences included are sections on mathematical

induction and the pigeonhole principle as well as a discussion of other number systems by

emphasizing examples and applications the authors motivate and engage readers

putnam and beyond takes the reader on a journey through the world of college mathematics
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focusing on some of the most important concepts and results in the theories of polynomials

linear algebra real analysis in one and several variables differential equations coordinate

geometry trigonometry elementary number theory combinatorics and probability using the w

l putnam mathematical competition for undergraduates as an inspiring symbol to build an

appropriate math background for  graduate studies in pure or applied mathematics the

reader is eased into transitioning from problem solving at the high school level to the

university and beyond that is to mathematical research

notwithstanding its title the reader will not find in this book a systematic account of this huge

subject certain classical aspects have been passed by and the true title ought to be various

questions of elementary combina torial analysis for instance we only touch upon the subject

of graphs and configurations but there exists a very extensive and good literature on this

subject for this we refer the reader to the bibliography at the end of the volume the true

beginnings of combinatorial analysis also called combina tory analysis coincide with the

beginnings of probability theory in the 17th century for about two centuries it vanished as an

autonomous sub ject but the advance of statistics with an ever increasing demand for

configurations as well as the advent and development of computers have beyond doubt

contributed to reinstating this subject after such a long period of negligence for a long time

the aim of combinatorial analysis was to count the different ways of arranging objects under

given circumstances hence many of the traditional problems of analysis or geometry which

are con cerned at a certain moment with finite structures have a combinatorial character

today combinatorial  analysis  is  also  relevant  to  problems of  existence estimation  and

structuration like all other parts of mathema tics but exclusively forjinite sets

this book is a gentle introduction to the enumerative part of combinatorics suitable for study

at the advanced undergraduate or beginning graduate level in addition to covering all the

standard techniques for counting combinatorial objects the text contains material from the

research literature which has never before appeared in print such as the use of quotient

posets to study the möbius function and characteristic polynomial of a partially ordered set

or  the  connection  between  quasisymmetric  functions  and  pattern  avoidance  the  book

assumes minimal background and a first course in abstra

combinatorics is the mathematics of counting selecting and arranging objects combinatorics

include the theory of permutations and combinations these topics have an enormous range

of applications in pure and applied mathematics and computer science these are processes
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by which we organize sets so that we can interpret  and apply the data they contain

generally speaking combinatorial questions ask whether a subset of a given set can be

chosen and arranged in a way that conforms with certain constraints and if so in how many

ways it can be done applications of combinatorics play a major role in the analysis of

algorithms for example it is often necessary in such analysis to count the average number

of times that a particular portion of an algorithm is executed over all possible data sets this

topic also includes solution of difference equations differences are required for analysis of

algorithmic complexity and since computers are frequently used in the numerical solution of

differential equations via their discretized versions which are difference equations it also

deals  with  questions  about  configurations  of  sets  families  of  finite  sets  that  overlap

according  to  some  prescribed  numerical  or  geometrical  conditions  skill  in  using

combinatorial techniques is needed in almost every discipline where mathematics is applied

salient features over 1000 problems are used to illustrate concepts related to different topics

and introduce applications over 1000 exercises in the text with many different types of

questions posed precise mathematical language is used without excessive formalism and

abstraction  precise  mathematical  language  is  used  without  excessive  formalism  and

abstraction problem sets are started clearly and unambiguously and all are carefully graded

for various levels of difficulty

presenting the state of the art the handbook of enumerative combinatorics brings together

the work of today s most prominent researchers the contributors survey the methods of

combinatorial enumeration along with the most frequent applications of these methods this

important new work is edited by miklos bona of the university of florida where he

enumerative combinatorics presents elaborate and systematic coverage of the theory of

enumeration the first seven chapters provide the necessary background including basic

counting  principles  and  techniques  elementary  enumerative  topics  and  an  extended

presentation of generating functions and recurrence relations the remaining seven chapters

focus on more advanced topics including stirling numbers partitions of integers partition

polynomials eulerian numbers and polya s counting theorem extensively classroom tested

this  text  was designed for  introductory  and intermediate  level  courses in  enumerative

combinatorics but the far reaching applications of the subject also make the book useful to

those  in  operational  research  the  physical  and  social  science  and anyone who uses

combinatorial methods remarks discussions tables and numerous examples support the text

and a wealth of exercises with hints and answers provided in an appendix further illustrate
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the subject s concepts theorems and applications

the main goal of our book is to provide easy access to the basic principles and methods

that combinatorial calculations are based upon the rule of product the identity principle

recurrence relations and inclusion exclusion principle are the most important of the above

significant parts of  the book are devoted to classical  combinatorial  structures such as

ordering permutations tuples and subsets combinations a great deal of attention is paid to

the properties of binomial coefficients and in particular to model proofs of combinatorial

identities problems concerning some exact combinatorial configurations such as paths in a

square polygonal chains constructed with chords of a circle trees undirected graphs with no

cycles etc are included too all chapters contain a considerable number of exercises of

various complexity from easy training tasks to complex problems which require decent

persistence and skill  from the one who dares to solve them if  one aims to passively

familiarise oneself with the subject methods and the most necessary facts of combinatorics

then it may suffice to limit one s study to the main text omitting the exercise part of the

book however for those who want to immerse themselves in combinatorial problems and to

gain skills of active research in that field the exercise section is rather important the authors

hope that the book will be helpful for several categories of readers university teachers and

professors of mathematics may find somewhat unusual coverage of certain matters and

exercises which can be readily applied in their professional work we believe that certain

series of  problems may serve as a base for  serious creative works and essays this

especially refers to students at pedagogical universities and colleges who need to prepare

themselves to the teaching of the basics of combinatorics mainly building on arithmetic and

geometry most of the exercises of the book are of this very origin

this volume celebrating the 60th birthday of béla bollobás presents the state of the art in

combinatorics
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