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Combinatorial Methods with Computer Applications
provides in-depth coverage of recurrences,
generating functions, partitions, and permutations,
along with some of the most interesting graph and
network topics, design constructions, and finite
geometries. Requiring only a foundation in discrete
mathematics, it can serve as the textbook in a
combinat
Master discrete mathematics with Schaum's--the
high-performance solved-problem guide. It will help
you cut study time, hone problem-solving skills, and
achieve your personal best on exams! Students love
Schaum's Solved Problem Guides because they
produce results. Each year, thousands of students
improve their test scores and final grades with these
indispensable guides. Get the edge on your
classmates. Use Schaum's! If you don't have a lot of
time but want to excel in class, use this book to:
Brush up before tests Study quickly and more
effectively Learn the best strategies for solving tough
problems in step-by-step detail Review what you've
learned in class by solving thousands of relevant
problems that test your skill Compatible with any
classroom text, Schaum's Solved Problem Guides let
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you practice at your own pace and remind you of all
the important problem-solving techniques you need
to remember--fast! And Schaum's are so complete,
they're perfect for preparing for graduate or
professional exams. Inside you will find: 2,000
solved problems with complete solutions--the largest
selection of solved problems yet published on this
subject An index to help you quickly locate the types
of problems you want to solve Problems like those
you'll find on your exams Techniques for choosing
the correct approach to problems Guidance toward
the quickest, most efficient solutions If you want top
grades and thorough understanding of discrete
mathematics, this powerful study tool is the best
tutor you can have!
A Unified Account of Permutations in Modern
CombinatoricsA 2006 CHOICE Outstanding
Academic Title, the first edition of this bestseller was
lauded for its detailed yet engaging treatment of
permutations. Providing more than enough material
for a one-semester course, Combinatorics of
Permutations, Second Edition continues to clearly
show the usefuln
This concise, readable book provides a sampling of
the very large, active, and expanding field of artificial
neural network theory. It considers select areas of
discrete mathematics linking combinatorics and the
theory of the simplest types of artificial neural
networks. Neural networks have emerged as a key
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technology in many fields of application, and an
understanding of the theories concerning what such
systems can and cannot do is essential. Some
classical results are presented with accessible
proofs, together with some more recent
perspectives, such as those obtained by considering
decision lists. In addition, probabilistic models of
neural network learning are discussed. Graph
theory, some partially ordered set theory,
computational complexity, and discrete probability
are among the mathematical topics involved.
Pointers to further reading and an extensive
bibliography make this book a good starting point for
research in discrete mathematics and neural
networks.
This approachable text studies discrete objects and
the relationsips that bind them. It helps students
understand and apply the power of discrete math to
digital computer systems and other modern
applications. It provides excellent preparation for
courses in linear algebra, number theory, and
modern/abstract algebra and for computer science
courses in data structures, algorithms, programming
languages, compilers, databases, and computation.
* Covers all recommended topics in a self-contained,
comprehensive, and understandable format for
students and new professionals * Emphasizes
problem-solving techniques, pattern recognition,
conjecturing, induction, applications of varying
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nature, proof techniques, algorithm development and
correctness, and numeric computations * Weaves
numerous applications into the text * Helps students
learn by doing with a wealth of examples and
exercises: - 560 examples worked out in detail More than 3,700 exercises - More than 150
computer assignments - More than 600 writing
projects * Includes chapter summaries of important
vocabulary, formulas, and properties, plus the
chapter review exercises * Features interesting
anecdotes and biographies of 60 mathematicians
and computer scientists * Instructor's Manual
available for adopters * Student Solutions Manual
available separately for purchase (ISBN:
0124211828)
The advent of fast computers and the search for
efficient algorithms revolutionized combinatorics and
brought about the field of discrete mathematics. This
book is an introduction to the main ideas and results
of discrete mathematics, and with its emphasis on
algorithms it should be interesting to mathematicians
and computer scientists alike. The book is organized
into three parts: enumeration, graphs and
algorithms, and algebraic systems. There are 600
exercises with hints andsolutions to about half of
them. The only prerequisites for understanding
everything in the book are linear algebra and
calculus at the undergraduate level. Praise for the
German edition ... This book is a well-written
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introduction to discrete mathematics and is highly
recommended to every student ofmathematics and
computer science as well as to teachers of these
topics. --Konrad Engel for MathSciNet Martin Aigner
is a professor of mathematics at the Free University
of Berlin. He received his PhD at the University of
Vienna and has held a number of positions in the
USA and Germany before moving to Berlin. He is the
author of several books on discrete mathematics,
graph theory, and the theory of search. The Monthly
article Turan's graph theorem earned him a 1995
Lester R. Ford Prize of theMAA for expository
writing, and his book Proofs from the BOOK with
Gunter M. Ziegler has been an international success
with translations into 12 languages.
Note: This is the 3rd edition. If you need the 2nd edition
for a course you are taking, it can be found as a "other
format" on amazon, or by searching its isbn:
1534970746 This gentle introduction to discrete
mathematics is written for first and second year math
majors, especially those who intend to teach. The text
began as a set of lecture notes for the discrete
mathematics course at the University of Northern
Colorado. This course serves both as an introduction to
topics in discrete math and as the "introduction to proof"
course for math majors. The course is usually taught with
a large amount of student inquiry, and this text is written
to help facilitate this. Four main topics are covered:
counting, sequences, logic, and graph theory. Along the
way proofs are introduced, including proofs by
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contradiction, proofs by induction, and combinatorial
proofs. The book contains over 470 exercises, including
275 with solutions and over 100 with hints. There are
also Investigate! activities throughout the text to support
active, inquiry based learning. While there are many fine
discrete math textbooks available, this text has the
following advantages: It is written to be used in an inquiry
rich course. It is written to be used in a course for future
math teachers. It is open source, with low cost print
editions and free electronic editions. This third edition
brings improved exposition, a new section on trees, and
a bunch of new and improved exercises. For a complete
list of changes, and to view the free electronic version of
the text, visit the book's website at
discrete.openmathbooks.org
This fifth edition continues to improve on the features
that have made it the market leader. The text offers a
flexible organization, enabling instructors to adapt the
book to their particular courses. The book is both
complete and careful, and it continues to maintain its
emphasis on algorithms and applications. Excellent
exercise sets allow students to perfect skills as they
practice. This new edition continues to feature numerous
computer science applications-making this the ideal text
for preparing students for advanced study.
This text is organised into 4 main parts - discrete
mathematics, graph theory, modern algebra and
combinatorics (flexible modular structuring). It includes a
large variety of elementary problems allowing students to
establish skills as they practice.
Handbook of Discrete and Combinatorial Mathematics
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provides a comprehensive reference volume for
mathematicians, computer scientists, engineers, as well
as students and reference librarians. The material is
presented so that key information can be located and
used quickly and easily. Each chapter includes a
glossary. Individual topics are covered in sections and
subsections within chapters, each of which is organized
into clearly identifiable parts: definitions, facts, and
examples. Examples are provided to illustrate some of
the key definitions, facts, and algorithms. Some curious
and entertaining facts and puzzles are also included.
Readers will also find an extensive collection of
biographies. This second edition is a major revision. It
includes extensive additions and updates. Since the first
edition appeared in 1999, many new discoveries have
been made and new areas have grown in importance,
which are covered in this edition.
Paul Erd?s published more papers during his lifetime
than any other mathematician, especially in discrete
mathematics. He had a nose for beautiful, simply-stated
problems with solutions that have far-reaching
consequences across mathematics. This captivating
book, written for students, provides an easy-tounderstand introduction to discrete mathematics by
presenting questions that intrigued Erd?s, along with his
brilliant ways of working toward their answers. It includes
young Erd?s's proof of Bertrand's postulate, the Erd?sSzekeres Happy End Theorem, De Bruijn-Erd?s
theorem, Erd?s-Rado delta-systems, Erd?s-Ko-Rado
theorem, Erd?s-Stone theorem, the Erd?s-Rényi-Sós
Friendship Theorem, Erd?s-Rényi random graphs, the
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Chvátal-Erd?s theorem on Hamilton cycles, and other
results of Erd?s, as well as results related to his work,
such as Ramsey's theorem or Deza's theorem on weak
delta-systems. Its appendix covers topics normally
missing from introductory courses. Filled with personal
anecdotes about Erd?s, this book offers a behind-thescenes look at interactions with the legendary
collaborator.
What Is Combinatorics Anyway? Broadly speaking,
combinatorics is the branch of mathematics dealing with
different ways of selecting objects from a set or
arranging objects. It tries to answer two major kinds of
questions, namely, counting questions: how many ways
can a selection or arrangement be chosen with a
particular set of properties; and structural questions:
does there exist a selection or arrangement of objects
with a particular set of properties? The authors have
presented a text for students at all levels of preparation.
For some, this will be the first course where the students
see several real proofs. Others will have a good
background in linear algebra, will have completed the
calculus stream, and will have started abstract algebra.
The text starts by briefly discussing several examples of
typical combinatorial problems to give the reader a better
idea of what the subject covers. The next chapters
explore enumerative ideas and also probability. It then
moves on to enumerative functions and the relations
between them, and generating functions and
recurrences., Important families of functions, or numbers
and then theorems are presented. Brief introductions to
computer algebra and group theory come next.
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Structures of particular interest in combinatorics: posets,
graphs, codes, Latin squares, and experimental designs
follow. The authors conclude with further discussion of
the interaction between linear algebra and
combinatorics. Features Two new chapters on probability
and posets. Numerous new illustrations, exercises, and
problems. More examples on current technology use A
thorough focus on accuracy Three appendices: sets,
induction and proof techniques, vectors and matrices,
and biographies with historical notes, Flexible use of
MapleTM and MathematicaTM
Essentials of Discrete Mathematics, Second Edition is
the ideal text for a one-term discrete mathematics course
to serve computer science majors as well as students
from a wide range of other disciplines. It introduces
students to the mathematical way of thinking, and also to
many important modern applications. The material is
organized around five types of thinking: logical,
relational, recursive, quantitative, and analytical. This
presentation results in a coherent outline that steadily
builds upon mathematical sophistication. Graphs are
introduced early and referred to throughout the text,
providing a richer context for examples and applications.
Students will encounter algorithms near the end of the
text, after they have acquired the skills and experience
needed to analyze them. The final chapter contains indepth case studies from a variety of fields, including
biology, sociology, linguistics, economics, and music.
Clear and concise, Essentials of Discrete Mathematics
presents a unified and complete picture of discrete
mathematics that instructors can cover in a single
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semester.
Discrete Mathematics has permeated the whole of
mathematics so much so it has now come to be taught
even at the high school level. This book presents the
basics of Discrete Mathematics and its applications to
day-to-day problems in several areas. This book is
intended for undergraduate students of Computer
Science, Mathematics and Engineering. A number of
examples have been given to enhance the
understanding of concepts. The programming languages
used are Pascal and C.
This book discusses examples of discrete mathematics
in school curricula, including in the areas of graph theory,
recursion and discrete dynamical systems,
combinatorics, logic, game theory, and the mathematics
of fairness. In addition, it describes current discrete
mathematics curriculum initiatives in several countries,
and presents ongoing research, especially in the areas
of combinatorial reasoning and the affective dimension of
learning discrete mathematics. Discrete mathematics is
the math of our time.' So declared the immediate past
president of the National Council of Teachers of
Mathematics, John Dossey, in 1991. Nearly 30 years
later that statement is still true, although the news has
not yet fully reached school mathematics curricula.
Nevertheless, much valuable work has been done, and
continues to be done. This volume reports on some of
that work. It provides a glimpse of the state of the art in
learning and teaching discrete mathematics around the
world, and it makes the case once again that discrete
mathematics is indeed mathematics for our time, even
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more so today in our digital age, and it should be
included in the core curricula of all countries for all
students.
For one-/two- semester, freshman courses in Discrete
Mathematics. This carefully organized, very readable text
covers every essential topic in discrete mathematics in a
logical fashion. Placing each topic in context, it covers
concepts associated with discrete mathematical systems
that have applications in computer science, engineering,
and mathematics. The author introduces more basic
concepts at the freshman level than are found in other
texts, in a simple, accessible form. Introductory material
is balanced with extensive coverage of graphs, trees,
recursion, algebra, theory of computing, and
combinatorics. Extensive examples throughout the text
reinforce concepts.
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 Miklós Bóna of the
University of Florida where he is a member of the
Academy of Distinguished Teaching Scholars. He
received his Ph.D. in mathematics at Massachusetts
Institute of Technology in 1997. Miklós is the author of
four books and more than 65 research articles, including
the award-winning Combinatorics of Permutations.
Miklós Bóna is an editor-in-chief for the Electronic
Journal of Combinatorics and Series Editor of the
Discrete Mathematics and Its Applications Series for
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CRC Press/Chapman and Hall. The first two chapters
provide a comprehensive overview of the most frequently
used methods in combinatorial enumeration, including
algebraic, geometric, and analytic methods. These
chapters survey generating functions, methods from
linear algebra, partially ordered sets, polytopes,
hyperplane arrangements, and matroids. Subsequent
chapters illustrate applications of these methods for
counting a wide array of objects. The contributors for this
book represent an international spectrum of researchers
with strong histories of results. The chapters are
organized so readers advance from the more general
ones, namely enumeration methods, towards the more
specialized ones. Topics include coverage of asymptotic
normality in enumeration, planar maps, graph
enumeration, Young tableaux, unimodality, logconcavity, real zeros, asymptotic normality, trees,
generalized Catalan paths, computerized enumeration
schemes, enumeration of various graph classes, words,
tilings, pattern avoidance, computer algebra, and parking
functions. This book will be beneficial to a wide
audience. It will appeal to experts on the topic interested
in learning more about the finer points, readers
interested in a systematic and organized treatment of the
topic, and novices who are new to the field.
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
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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
abstract algebra should suffice. The exposition is very
reader friendly: keeping a moderate pace, using lots of
examples, emphasizing recurring themes, and frankly
expressing the delight the author takes in mathematics in
general and combinatorics in particular.

Discrete and Combinatorial Mathematics continues
to improve upon the features that have made it the
market leader. The Fourth Edition has added more
elementary problems, and features numerous
science applications -- making this the ideal book for
preparing students for advanced study.
This concise, undergraduate-level text focuses on
combinatorics, graph theory with applications to
some standard network optimization problems, and
algorithms. More than 200 exercises, many with
complete solutions. 1991 edition.
This books gives an introduction to discrete
mathematics for beginning undergraduates. One of
original features of this book is that it begins with a
presentation of the rules of logic as used in
mathematics. Many examples of formal and informal
proofs are given. With this logical framework firmly in
place, the book describes the major axioms of set
theory and introduces the natural numbers. The rest
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of the book is more standard. It deals with functions
and relations, directed and undirected graphs, and
an introduction to combinatorics. There is a section
on public key cryptography and RSA, with complete
proofs of Fermat's little theorem and the correctness
of the RSA scheme, as well as explicit algorithms to
perform modular arithmetic. The last chapter
provides more graph theory. Eulerian and
Hamiltonian cycles are discussed. Then, we study
flows and tensions and state and prove the max flow
min-cut theorem. We also discuss matchings,
covering, bipartite graphs.
Discrete Mathematics with Ducks, Second Edition is
a gentle introduction for students who find the proofs
and abstractions of mathematics challenging. At the
same time, it provides stimulating material that
instructors can use for more advanced students. The
first edition was widely well received, with its
whimsical writing style and numerous exercises and
materials that engaged students at all levels. The
new, expanded edition continues to facilitate
effective and active learning. It is designed to help
students learn about discrete mathematics through
problem-based activities. These are created to
inspire students to understand mathematics by
actively practicing and doing, which helps students
better retain what they’ve learned. As such, each
chapter contains a mixture of discovery-based
activities, projects, expository text, in-class
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exercises, and homework problems. The author’s
lively and friendly writing style is appealing to both
instructors and students alike and encourages
readers to learn. The book’s light-hearted approach
to the subject is a guiding principle and helps
students learn mathematical abstraction. Features:
The book’s Try This! sections encourage students to
construct components of discussed concepts,
theorems, and proofs Provided sets of discovery
problems and illustrative examples reinforce learning
Bonus sections can be used by instructors as part of
their regular curriculum, for projects, or for further
study
Many of the best researchers and writers in discrete
mathematics come together in a volume inspired by
Ron Graham.
Combinatorics is mathematics of enumeration,
existence, construction, and optimization questions
concerning finite sets. This text focuses on the first
three types of questions and covers basic counting
and existence principles, distributions, generating
functions, recurrence relations, Pólya theory,
combinatorial designs, error correcting codes,
partially ordered sets, and selected applications to
graph theory including the enumeration of trees, the
chromatic polynomial, and introductory Ramsey
theory. The only prerequisites are single-variable
calculus and familiarity with sets and basic proof
techniques. The text emphasizes the brands of
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thinking that are characteristic of combinatorics:
bijective and combinatorial proofs, recursive
analysis, and counting problem classification. It is
flexible enough to be used for undergraduate
courses in combinatorics, second courses in discrete
mathematics, introductory graduate courses in
applied mathematics programs, as well as for
independent study or reading courses. What makes
this text a guided tour are the approximately 350
reading questions spread throughout its eight
chapters. These questions provide checkpoints for
learning and prepare the reader for the end-ofsection exercises of which there are over 470. Most
sections conclude with Travel Notes that add color to
the material of the section via anecdotes, open
problems, suggestions for further reading, and
biographical information about mathematicians
involved in the discoveries.
This book was first published in 2003. Combinatorica, an
extension to the popular computer algebra system
Mathematica®, is the most comprehensive software
available for teaching and research applications of
discrete mathematics, particularly combinatorics and
graph theory. This book is the definitive reference/user's
guide to Combinatorica, with examples of all 450
Combinatorica functions in action, along with the
associated mathematical and algorithmic theory. The
authors cover classical and advanced topics on the most
important combinatorial objects: permutations, subsets,
partitions, and Young tableaux, as well as all important
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areas of graph theory: graph construction operations,
invariants, embeddings, and algorithmic graph theory. In
addition to being a research tool, Combinatorica makes
discrete mathematics accessible in new and exciting
ways to a wide variety of people, by encouraging
computational experimentation and visualization. The
book contains no formal proofs, but enough discussion to
understand and appreciate all the algorithms and
theorems it contains.
The importance of discrete and combinatorial
mathematics continues to increase as the range of
applications to computer science, electrical engineering,
and the biological sciences grows dramatically. Providing
a ready reference for practitioners in the field, the
Handbook of Discrete and Combinatorial Mathematics,
Second Edition presents additional material on Google's
matrix, random graphs, geometric graphs, computational
topology, and other key topics. New chapters highlight
essential background information on bioinformatics and
computational geometry. Each chapter includes a
glossary, definitions, facts, examples, algorithms, major
applications, and references.
Algebraic combinatorics is the study of combinatorial
objects as an extension of the study of finite permutation
groups, or, in other words, group theory without groups.
In the spirit of Delsarte's theory, this book studies
combinatorial objects such as graphs, codes, designs,
etc. in the general framework of association schemes,
providing a comprehensive overview of the theory as
well as pointing out to extensions.
A 1996 account of some complex problems of discrete
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mathematics in a simple and unified form.
Researchers and practitioners of cryptography and
information security are constantly challenged to respond
to new attacks and threats to information systems.
Authentication Codes and Combinatorial Designs
presents new findings and original work on perfect
authentication codes characterized in terms of
combinatorial designs, namely strong partially
This long-awaited textbook is the most comprehensive
introduction to a broad swath of combinatorial and
discrete mathematics. The text covers enumeration,
graphs, sets, and methods, and it includes both classical
results and more recent developments. Assuming no
prior exposure to combinatorics, it explains the basic
material for graduate-level students in mathematics and
computer science. Optional more advanced material also
makes it valuable as a research reference. Suitable for a
one-year course or a one-semester introduction, this
textbook prepares students to move on to more
advanced material. It is organized to emphasize
connections among the topics, and facilitate instruction,
self-study, and research, with more than 2200 exercises
(many accompanied by hints) at various levels of
difficulty. Consistent notation and terminology are used
throughout, allowing for a discussion of diverse topics in
a unified language. The thorough bibliography,
containing thousands of citations, makes this a valuable
source for students and researchers alike.
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