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Discrete Mathematics Brief Edition Susanna Epp
This textbook provides an introduction to some fundamental concepts in Discrete Mathematics
and the important role this subject plays in computer science. Every topic in this book has been
started with necessary introduction and developed gradually up to the standard form. The book
lays emphasis on the applicability of Mathematical structures to computer science. The content
of this book is well supported with numerous solved examples with detailed explanation
The strong algorithmic emphasis of "Discrete Mathematics" is independent of a specific
programming language, allowing students to concentrate on foundational problem-solving and
analytical skills. Instructors get the topical breadth and organizational flexibility to tailor the
course to the level and interests of their students. Algorithms are presented in English,
eliminating the need for knowledge of a particular programming language. Computational and
algorithmic exercise sets follow each chapter section and supplementary exercises and
computer projects are included in the end-of-chapter material. This Fifth Edition features a new
Chapter 3 covering matrix codes, error correcting codes, congruence, Euclidean algorithm and
Diophantine equations, and the RSA algorithm. MARKET: Intended for use in a one-semester
introductory course in discrete mathematics.
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.
Dynamic Coalitions denote a temporary collaboration between different entities to achieve a
common goal. A key feature that distinguishes Dynamic Coalitions from static coalitions is
Dynamic Membership, where new members can join and others can leave after a coalition is
set. This thesis studies workflows in Dynamic Coalitions, by analyzing their features,
highlighting their unique characteristics and similarities to other workflows, and investigating
their relation with Dynamic Membership. For this purpose, we use the formal model of Event
Structures and extend it to faithfully model scenarios taken as use cases from healthcare.
Event Structures allow for workflows modeling in general, and for modeling Dynamic
Membership in Dynamic Coalitions as well through capturing the join and leave events of
members. To this end, we first extend Event Structures with Dynamic Causality to address the
dynamic nature of DCs. Dynamic Causality allows some events to change the causal
dependencies of other events in a structure. Then, we study the expressive power of the
resulting Event Structures and show that they contribute only to a specific kind of changes in
workflows, namely the pre-planned changes. Second, we present Evolving Structures in order
to support ad-hoc and unforeseen changes in workflows, as required by the use cases.
Evolving Structures connect different Event Structures with an evolution relation which allows
for changing an Event Structure during a system run. We consider different approaches to
model evolution and study their equivalences. Furthermore, we show that the history of a
workflow should be preserved in our case of evolution in Dynamic Coalitions, and we allow for
extracting changes from an evolution to support Process Learning. Third, to capture the goals
of DCs, we equip Evolving Structures with constraints concerning the reachability of a set of
events that represents a goal. The former extensions allow for examining the changes and
evolutions caused by members, and examining members’ contributions to goal satisfaction,
through their join and leave events. Finally, we highlight many modeling features posed as
requirements by the domain of our Dynamic-Coalition use cases, namely the healthcare, which
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are independent from the nature of Dynamic Coalitions, e.g. timing. We examine the literature
of Event Structures for supporting such features, and we identify that the notion of Priority is
missing in Event Structures. To this end, we add Priority to various kinds of Event Structures
from the literature. Furthermore, we study the relation between priority on one side, and
conjunctive causality, disjunctive causality, causal ambiguity and various kinds of conflict on
the other side. Comparing to Adaptive Workflows, which are concerned with evolutions of
workflows that occur as a response to changes, e.g. changes in the business environment or
exceptions, this thesis shows that Dynamic-Coalition workflows are not only Adaptive but also
Goal-Oriented. Besides, it adds one extra trigger for evolution in workflows—unique to Dynamic
Coalitions—namely the join of new members who contribute to goal satisfaction in a Dynamic
Coalition. Finally the thesis contributes to bridging the gap in modeling between theory and
domain experts by supporting step-by-step modeling applied regularly in healthcare and other
domains. Dynamische Koalitionen (DKen) bezeichnen eine temporäre Kollaboration zwischen
verschiedenen Entitäten zum Erreichen eines gemeinsamen Ziels. Ein Schüsselaspekt,
welcher dynamische Koalitionen von statischen Koalitionen unterscheidet ist die dynamische
Mitgliedschaft, durch die neue Mitglieder hinzu- kommen und andere die Koalitionen verlassen
können, nachdem sie entstanden ist. Diese Arbeit studiert Workflows in dynamische
Koalitionen durch eine Analyse ihrer Eigenschaften, das Herausstellen ihrer einzigartigen
Charakteristika und Ähnlichkeiten zu anderen Workflows und durch eine Untersuchung ihrer
Beziehung zu dynamischer Mitgliedschaft. In diesem Sinne nutzen wir das formales Model der
Ereignisstukturen (ESen) und erweitern es, um Fallstudien aus der Medizin angemessen zu
modellieren. ESen erlauben sowohl eine generelle Workflow Modellierung als auch eine
Darstellung von Eintritt- und Austrittereignissen von Mitgliedern. Zu diesem Zweck erweitern
wir ESen zuerst um Dynamische Kausalität, um die dynamische Natur von DKs abzubilden.
Dynamische Kausalität erlaubt bestimmten Ereignissen die kausalen Abhängigkeiten anderer
Ereignissen in einer Struktur zu verändern. Dann untersuchen wir die Ausdrucksstärke der
resutierenden ESen und zeigen, dass sie nur eine spezifische Art der Veränderung abbilden,
die sogenannten vorgeplanten Veränderungen. Als Zweites präsentieren wir Evolving in ESen
um ad-hoc- und unvorhergesehene Veränderungen zu unterstützen, wie es durch unsere
Fallstudien benötigt wird. Evolving in ESen verbinden verschiedene ESen mit einer Relation,
welche eine Veränderung einer ES während eines Ablaufes erlaubt. Wir ziehen verschiedene
Ansätze der Modelevolution in Betracht und untersuchen ihre Äquivalenzen. Des Weiteren
zeigen wir, dass in unserem Fall der Evolution in DKen die Geschichte eines Workflows
erhalten bleiben muss und wir ermöglichen das Extrahieren von Veränderungen einer
Evolution, um Process Learning zu unterstützen. Drittens: Um die Ziele von DKen abzubilden,
fügen wir den Evolving in ESen mit Einschränkungen bezüglich der Erreichbarkeit einer Menge
von Ereignissen hinzu, welche das Ziel repräsentieren. Die genannten Erweiterungen erlauben
es sowohl die Änderungen und Evolutionen, die vom Mitgliedern verursacht werden als auch
die Beiträge der Mitglieder zur Zielerreichung durch deren Entritt- und Austrittereignissen zu
untersuchen. Schlussendlich, stellen wir viele Modellierungseigen- schaften dar, welche von
den DK-Fallstudien aus der Medizin benötigt werden und unabhängig von der Natur der DKen
sind, wie z.B. Timing. Wir untersuchen die Literatur zu ESen bezüglich Unterstützung für
solche Eigenschaften und stellen fest, dass der Begriff Priorität in ESen fehlt. Daher fügen wir
Priorität zu verschiedenen ESen aus der Literatur hinzu. Des Weiteren untersuchen wir die
Beziehungen von Priorität auf zu Konjunktiver Kausalität, disjunktiver Kausalität, kausal
Uneindeutigkeit und verschiedenen Formen von Konflikt. Im Vergleich zu Adaptive Workflows,
welche sich mit der Evolution von Workflows beschäftigt, die als Reaktion auf Veränderungen
entsteht, wie z.B. Veränderungen im Business Environment oder Exceptions, zeigt diese Arbeit
das DKen nicht nur adaptiv sondern auch zielorientiert sind. Außerdem fügt sie einen
zusätzlichen Auslöser für Evolution in Workflows hinzu, welcher ausschließlich DKen eigen ist:
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das Hinzukommen neuer Mitglieder welche zur Ziel- erreichung der DK beitragen. Zuletzt trägt
diese Arbeit bei, die Lücke der Modellierung zwischen der Theorie und den Domänenexperten
zu überbrücken, in dem sie eine Schritt-für-Schritt Modellierung unterstützt, welche regelmäßig
in der Medizin und anderen Bereichen angewand wird.
Resources for Teaching Discrete Mathematics presents nineteen classroom tested projects
complete with student handouts, solutions, and notes to the instructor. Topics range from a first
day activity that motivates proofs to applications of discrete mathematics to chemistry, biology,
and data storage. Other projects provide: supplementary material on classic topics such as the
towers of Hanoi and the Josephus problem, how to use a calculator to explore various course
topics, how to employ Cuisenaire rods to examine the Fibonacci numbers and other
sequences, and how you can use plastic pipes to create a geodesic dome. The book contains
eleven history modules that allow students to explore topics in their original context. Sources
range from eleventh century Chinese figures that prompted Leibniz to write on binary
arithmetic, to a 1959 article on automata theory. Excerpts include: Pascal's "Treatise on the
Arithmetical Triangle," Hamilton's "Account of the Icosian Game," and Cantor's (translated)
"Contributions to the Founding of the Theory of Transfinite Numbers." Five articles complete
the book. Three address extensions of standard discrete mathematics content: an exploration
of historical counting problems with attention to discovering formulas, a discussion of how
computers store graphs, and a survey connecting the principle of inclusion-exclusion to Möbius
inversion. Finally, there are two articles on pedagogy specifically related to discrete
mathematics courses: a summary of adapting a group discovery method to larger classes, and
a discussion of using logic in encouraging students to construct proofs.
Mathematics teachers often struggle to motivate their students. One way to cultivate and
maintain student interest is for teachers to incorporate popular media into their methodology.
Organized on the subject strands of the Common Core, this book explores math concepts
featured in contemporary films and television shows and offers numerous examples high
school math teachers can use to design lessons using pop culture references. Outlines for
lessons are provided along with background stories and historical references.
DISCRETE MATHEMATICS WITH APPLICATIONS, 5th Edition, Metric Edition explains
complex, abstract concepts with clarity and precision and provides a strong foundation for
computer science and upper-level mathematics courses of the computer age. Author Susanna
Epp presents not only the major themes of discrete mathematics, but also the reasoning that
underlies mathematical thought. Students develop the ability to think abstractly as they study
the ideas of logic and proof. While learning about such concepts as logic circuits and computer
addition, algorithm analysis, recursive thinking, computability, automata, cryptography and
combinatorics, students discover that the ideas of discrete mathematics underlie and are
essential to today's science and technology.
Discrete Mathematics: Introduction to Mathematical ReasoningCengage Learning
Known for its accessible, precise approach, Epp's DISCRETE MATHEMATICS WITH
APPLICATIONS, 5th Edition, introduces discrete mathematics with clarity and precision.
Coverage emphasizes the major themes of discrete mathematics as well as the reasoning that
underlies mathematical thought. Students learn to think abstractly as they study the ideas of
logic and proof. While learning about logic circuits and computer addition, algorithm analysis,
recursive thinking, computability, automata, cryptography and combinatorics, students discover
that ideas of discrete mathematics underlie and are essential to today’s science and
technology. The author’s emphasis on reasoning provides a foundation for computer science
and upper-level mathematics courses. Important Notice: Media content referenced within the
product description or the product text may not be available in the ebook version.
This best-selling book provides an accessible introduction to discrete mathematics through an
algorithmic approach that focuses on problem- solving techniques. This edition has the
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techniques of proofs woven into the text as a running theme and each chapter has the problemsolving corner. The text provides complete coverage of: Logic and Proofs; Algorithms;
Counting Methods and the Pigeonhole Principle; Recurrence Relations; Graph Theory; Trees;
Network Models; Boolean Algebra and Combinatorial Circuits; Automata, Grammars, and
Languages; Computational Geometry. For individuals interested in mastering introductory
discrete mathematics.
Susanna Epp's DISCRETE MATHEMATICS WITH APPLICATIONS, FOURTH EDITION
provides a clear introduction to discrete mathematics. Renowned for her lucid, accessible
prose, Epp explains complex, abstract concepts with clarity and precision. This book presents
not only the major themes of discrete mathematics, but also the reasoning that underlies
mathematical thought. Students develop the ability to think abstractly as they study the ideas of
logic and proof. While learning about such concepts as logic circuits and computer addition,
algorithm analysis, recursive thinking, computability, automata, cryptography, and
combinatorics, students discover that the ideas of discrete mathematics underlie and are
essential to the science and technology of the computer age. Overall, Epp's emphasis on
reasoning provides students with a strong foundation for computer science and upper-level
mathematics courses. Important Notice: Media content referenced within the product
description or the product text may not be available in the ebook version.
The subject of this book is the thought of the American pragmatist and founder of semiotics,
Charles Sanders Peirce. The book collects the papers presented to the International
Conference Semiotics and Philosophy in C.S. Peirce (Milan, April 2005), together with some
additional new contributions by well-known Peirce scholars, bearing witness to the vigour of
Peircean scholarship in Italy and also hosting some of the most significant international voices
on this topic. The book is introduced by the two editors and is divided into three sections,
corresponding to the three main areas of the most interesting contemporary reflection on
Peirce. Namely, Semiotics and the Logic of Inquiry (part I); Abduction and Philosophy of
Mathematics (part II); Peirce and the Western Tradition. (part III). The analysis is carried out
from a semiotic perspective, in which semiotics should not be understood as a specific doctrine
but rather as the philosophical core of Peirces system. As we read in the introduction: it is
semiotics and philosophy or, rather, semiotics as philosophy and philosophy as semiotics,
which emerge from a reading of these papers.

A solutions manual designed to accompany the fourth edition of the text, Discrete
mathematics with applications, by Susanna S. Epp. It contains complete
solutions to every third exercise in the text that is not fully answered in the
appendix of the text itself. Additional review material is also provided.
A close-up look at miscommunications between humans and machines, their
user interfaces, and the consequences of a breakdown explores twenty-five
different technological systems for human use--including watches, Internet
applications, automobiles, medical equipment, and aircraft autopilot
systems--and what needs to be done to prevent potential tragedies.
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 volume contains the proceedings of the AMS Special Session on Algebraic
and Geometric Methods in Applied Discrete Mathematics, held on January 11,
2015, in San Antonio, Texas. The papers present connections between
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techniques from “pure” mathematics and various applications amenable to the
analysis of discrete models, encompassing applications of combinatorics,
topology, algebra, geometry, optimization, and representation theory. Papers not
only present novel results, but also survey the current state of knowledge of
important topics in applied discrete mathematics. Particular highlights include: a
new computational framework, based on geometric combinatorics, for structure
prediction from RNA sequences; a new method for approximating the optimal
solution of a sum of squares problem; a survey of recent Helly-type geometric
theorems; applications of representation theory to voting theory and game theory;
a study of fixed points of tensors; and exponential random graph models from the
perspective of algebraic statistics with applications to networks. This volume was
written for those trained in areas such as algebra, topology, geometry, and
combinatorics who are interested in tackling problems in fields such as biology,
the social sciences, data analysis, and optimization. It may be useful not only for
experts, but also for students who wish to gain an applied or interdisciplinary
perspective.
What is discrete algorithmic mathematics. Mathematical preliminaries.
Algorithms. Mathematical induction. Graphs and trees. Fundamental counting
methods. Difference equations. Probability. An introduction to mathematical logic.
Algorithmic linear algebra. Infinite processes in discrete mathematics. Sorting
things out with sorting.
Die Autoren führen auf anschauliche und systematische Weise in die
mathematische und informatische Modellierung sowie in die Simulation als
universelle Methodik ein. Es geht um Klassen von Modellen und um die Vielfalt
an Beschreibungsarten. Aber es geht immer auch darum, wie aus Modellen
konkrete Simulationsergebnisse gewonnen werden können. Nach einem
kompakten Repetitorium zum benötigten mathematischen Apparat wird das
Konzept anhand von Szenarien u. a. aus den Bereichen „Spielen – entscheiden
– planen" und „Physik im Rechner" umgesetzt.
Susanna Epp's DISCRETE MATHEMATICS: AN INTRODUCTION TO MATHEMATICAL
REASONING, provides the same clear introduction to discrete mathematics and mathematical
reasoning as her highly acclaimed DISCRETE MATHEMATICS WITH APPLICATIONS, but in
a compact form that focuses on core topics and omits certain applications usually taught in
other courses. The book is appropriate for use in a discrete mathematics course that
emphasizes essential topics or in a mathematics major or minor course that serves as a
transition to abstract mathematical thinking. The ideas of discrete mathematics underlie and
are essential to the science and technology of the computer age. This book offers a synergistic
union of the major themes of discrete mathematics together with the reasoning that underlies
mathematical thought. Renowned for her lucid, accessible prose, Epp explains complex,
abstract concepts with clarity and precision, helping students develop the ability to think
abstractly as they study each topic. In doing so, the book provides students with a strong
foundation both for computer science and for other upper-level mathematics courses.
Important Notice: Media content referenced within the product description or the product text
may not be available in the ebook version.
This book is the outgrowth of a NATO Advanced Research Workshop, held in Milton Keynes
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(United Kingdom) in the summer of 1990. The workshop brought together about 30 world
leaders in the use of advanced technologies in the teaching of mathematics and science. Many
of these participants commented that the workshop was one of the more productive and
exciting workshops that they had attended. It was not uncommon to see participants engaged
in informal discussion far into the evenings and early mornings, long after formal sessions had
ended. It is my hope that this book captures the substance and excitement of many of the
ideas that were presented at the workshop. Indeed, the process by which this book has come
about has given every opportunity for the best thinking to get reflected here. Participants wrote
papers prior to the workshop. After the workshop, participants revised the papers at least once.
In a few instances, three versions of papers were written. Some participants could not resist
the urge to incorporate descriptions of some of the newer developments in their projects. The
papers in this book demonstrate how technology is impacting our view of what should be
taught, what can be taught, and how we should go about teaching in the various disciplines. As
such, they offer great insight into the central issues of teaching and learning in a wide range of
disciplines and across many grade levels (ranging from elementary school through
undergraduate college education).
Educators and scholars discuss the roles of "invented" and "presented" representations, the
kind the child creates versus the kind the teacher gives to students, as an aspect of the
internalization of mathematical reasoning. Representations are the devices which people use
to help them gain insights, and by examining the interplay between modeling and
representation, the roles for representation can be defined.
Mathematics curriculum, for classroom use with resources for teachers covering measurement.
This book is open access under a CC BY 4.0 license. The book presents the Proceedings of
the 13th International Congress on Mathematical Education (ICME-13) and is based on the
presentations given at the 13th International Congress on Mathematical Education (ICME-13).
ICME-13 took place from 24th- 31st July 2016 at the University of Hamburg in Hamburg
(Germany). The congress was hosted by the Society of Didactics of Mathematics (Gesellschaft
für Didaktik der Mathematik - GDM) and took place under the auspices of the International
Commission on Mathematical Instruction (ICMI). ICME-13 brought together about 3.500
mathematics educators from 105 countries, additionally 250 teachers from German speaking
countries met for specific activities. Directly before the congress activities were offered for 450
Early Career Researchers. The proceedings give a comprehensive overview on the current
state-of-the-art of the discussions on mathematics education and display the breadth and
deepness of current research on mathematical teaching-and-learning processes. The book
introduces the major activities of ICME-13, namely articles from the four plenary lecturers and
two plenary panels, articles from the five ICMI awardees, reports from six national
presentations, three reports from the thematic afternoon devoted to specific features of
ICME-13. Furthermore, the proceedings contain descriptions of the 54 Topic Study Groups,
which formed the heart of the congress and reports from 29 Discussion Groups and 31
Workshops. The additional important activities of ICME-13, namely papers from the invited
lecturers, will be presented in the second volume of the proceedings.
This modern introduction to the foundations of logic and mathematics not only takes theory into
account, but also treats in some detail applications that have a substantial impact on everyday
life (loans and mortgages, bar codes, public-key cryptography). A first college-level introduction
to logic, proofs, sets, number theory, and graph theory, and an excellent self-study reference
and resource for instructors.

Thoroughly revised for a one-semester course, this well-known and highly
regarded book is an outstanding text for undergraduate discrete mathematics. It
has been updated with new or extended discussions of order notation, generating
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functions, chaos, aspects of statistics, and computational biology. Written in a
lively, clear style that talks to the reader, the book is unique for its emphasis on
algorithmics and the inductive and recursive paradigms as central mathematical
themes. It includes a broad variety of applications, not just to mathematics and
computer science, but to natural and social science as well. A manual of selected
solutions is available for sale to students; see sidebar. A complete solution
manual is available free to instructors who have adopted the book as a required
text.
This book provides teachers of all levels with a great deal of valuable material to
help them introduce discrete mathematics into their classrooms.
Journey into Discrete Mathematics is designed for use in a first course in
mathematical abstraction for early-career undergraduate mathematics majors.
The important ideas of discrete mathematics are included—logic, sets, proof
writing, relations, counting, number theory, and graph theory—in a manner that
promotes development of a mathematical mindset and prepares students for
further study. While the treatment is designed to prepare the student reader for
the mathematics major, the book remains attractive and appealing to students of
computer science and other problem-solving disciplines. The exposition is
exquisite and engaging and features detailed descriptions of the thought
processes that one might follow to attack the problems of mathematics. The
problems are appealing and vary widely in depth and difficulty. Careful design of
the book helps the student reader learn to think like a mathematician through the
exposition and the problems provided. Several of the core topics, including
counting, number theory, and graph theory, are visited twice: once in an
introductory manner and then again in a later chapter with more advanced
concepts and with a deeper perspective. Owen D. Byer and Deirdre L. Smeltzer
are both Professors of Mathematics at Eastern Mennonite University. Kenneth L.
Wantz is Professor of Mathematics at Regent University. Collectively the authors
have specialized expertise and research publications ranging widely over
discrete mathematics and have over fifty semesters of combined experience in
teaching this subject.
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