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The goal of this book is to showcase the beauty of mathematics as revealed in nine topics of discrete mathematics. In each chapter,
properties are explored through a series of straightforward questions that terminate with results that lie at the doorstep of a field of study.
Each step along the way is elementary and requires only algebraic manipulation. This frames the wonder of mathematics and highlights the
complex world that lies behind a series of simple, mathematical, deductions. Topics addressed include combinatorics, unifying properties of
symmetric functions, the Golden ratio as it leads to k-bonacci numbers, non-intuitive and surprising results found in a simple coin tossing
game, the playful, trick question aspect of modular systems, exploration of basic properties of prime numbers and derivations of bewildering
results that arise from approximating irrational numbers as continued fraction expansions. The Appendix contains the basic tools of
mathematics that are used in the text along with a numerous list of identities that are derived in the body of the book. The mathematics in
the book is derived from first principles. On only one occasion does it rely on a result not derived within the text. Since the book does not
require calculus or advanced techniques, it should be accessible to advanced high school students and undergraduates in math or computer
science. Senior mathematicians might be unfamiliar with some of the topics addressed in its pages or find interest in the book's unified
approach to discrete math.
Aimed at undergraduate mathematics and computer science students, this book is an excellent introduction to a lot of problems of discrete
mathematics. It discusses a number of selected results and methods, mostly from areas of combinatorics and graph theory, and it uses
proofs and problem solving to help students understand the solutions to problems. Numerous examples, figures, and exercises are spread
throughout the book.
Master the fundamentals of discrete mathematics with DISCRETE MATHEMATICS FOR COMPUTER SCIENCE with Student Solutions
Manual CD-ROM! An increasing number of computer scientists from diverse areas are using discrete mathematical structures to explain
concepts and problems and this mathematics text shows you how to express precise ideas in clear mathematical language. Through a wealth
of exercises and examples, you will learn how mastering discrete mathematics will help you develop important reasoning skills that will
continue to be useful throughout your career.
A precise, relevant, comprehensive approach to mathematical concepts...
With Applications in Cryptography, Information Systems and Modeling
Foundations of Discrete Mathematics
An Open Introduction
Discrete Mathematics and Graph Theory
Discrete Mathematics and Its Applications
A groundbreaking introduction to vectors, matrices, and least squares for engineering applications, offering a wealth of practical
examples.
This book provides an introduction to those parts of analysis that are most useful in applications for graduate students. The
material is selected for use in applied problems, and is presented clearly and simply but without sacrificing mathematical rigor. The
text is accessible to students from a wide variety of backgrounds, including undergraduate students entering applied mathematics
from non-mathematical fields and graduate students in the sciences and engineering who want to learn analysis. A basic
background in calculus, linear algebra and ordinary differential equations, as well as some familiarity with functions and sets,
should be sufficient.
This Book Is Meant To Be More Than Just A Text In Discrete Mathematics. It Is A Forerunner Of Another Book Applied Discrete
Structures By The Same Author. The Ultimate Goal Of The Two Books Are To Make A Strong Case For The Inclusion Of Discrete
Mathematics In The Undergraduate Curricula Of Mathematics By Creating A Sequence Of Courses In Discrete Mathematics
Parallel To The Traditional Sequence Of Calculus-Based Courses.The Present Book Covers The Foundations Of Discrete
Mathematics In Seven Chapters. It Lays A Heavy Emphasis On Motivation And Attempts Clarity Without Sacrificing Rigour. A List
Of Typical Problems Is Given In The First Chapter. These Problems Are Used Throughout The Book To Motivate Various
Concepts. A Review Of Logic Is Included To Gear The Reader Into A Proper Frame Of Mind. The Basic Counting Techniques Are
Covered In Chapters 2 And 7. Those In Chapter 2 Are Elementary. But They Are Intentionally Covered In A Formal Manner So As
To Acquaint The Reader With The Traditional Definition-Theorem-Proof Pattern Of Mathematics. Chapters 3 Introduces
Abstraction And Shows How The Focal Point Of Todays Mathematics Is Not Numbers But Sets Carrying Suitable Structures.
Chapter 4 Deals With Boolean Algebras And Their Applications. Chapters 5 And 6 Deal With More Traditional Topics In Algebra,
Viz., Groups, Rings, Fields, Vector Spaces And Matrices.The Presentation Is Elementary And Presupposes No Mathematical
Maturity On The Part Of The Reader. Instead, Comments Are Inserted Liberally To Increase His Maturity. Each Chapter Has Four
Sections. Each Section Is Followed By Exercises (Of Various Degrees Of Difficulty) And By Notes And Guide To Literature.
Answers To The Exercises Are Provided At The End Of The Book.
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 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
A Concise Study Companion and Guide
A Journey Through Discrete Mathematics
Elementary and Beyond
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Discrete Structures, Logic, and Computability
First International Conference, CALDAM 2015, Kanpur, India, February 8-10, 2015. Proceedings

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 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.
Category Theory has developed rapidly. This book aims to present those ideas and methods which can now be effectively used by
Mathe maticians working in a variety of other fields of Mathematical research. This occurs at several levels. On the first level,
categories provide a convenient conceptual language, based on the notions of category, functor, natural transformation,
contravariance, and functor category. These notions are presented, with appropriate examples, in Chapters I and II. Next comes the
fundamental idea of an adjoint pair of functors. This appears in many substantially equivalent forms: That of universal construction,
that of direct and inverse limit, and that of pairs offunctors with a natural isomorphism between corresponding sets of arrows. All
these forms, with their interrelations, are examined in Chapters III to V. The slogan is "Adjoint functors arise everywhere".
Alternatively, the fundamental notion of category theory is that of a monoid -a set with a binary operation of multiplication which is
associative and which has a unit; a category itself can be regarded as a sort of general ized monoid. Chapters VI and VII explore this
notion and its generaliza tions. Its close connection to pairs of adjoint functors illuminates the ideas of universal algebra and
culminates in Beck's theorem characterizing categories of algebras; on the other hand, categories with a monoidal structure (given by
a tensor product) lead inter alia to the study of more convenient categories of topological spaces.
Applied structure is completely based on set theory, mathematical logic, Boolean algebra, lattice theory, counting theory, properties
of integers, decrete numeric function and generating relations, graph theory, trees and cuts sales, automata theory, semigroup and
monoids, etc.
This book collects the refereed proceedings of the First International Conference onon Algorithms and Discrete Applied
Mathematics, CALDAM 2015, held in Kanpur, India, in February 2015. The volume contains 26 full revised papers from 58
submissions along with 2 invited talks presented at the conference. The workshop covered a diverse range of topics on algorithms and
discrete mathematics, including computational geometry, algorithms including approximation algorithms, graph theory and
computational complexity.
Advances in Interdisciplinary Applied Discrete Mathematics
Mathematics for Machine Learning
Introduction to Applied Linear Algebra
DISCRETE MATHEMATICAL STRUCTURES
Discrete Mathematical Structures for Computer Science
Discrete Structure, Logic, and Computability introduces the beginning computer science
student to some of the fundamental ideas and techniques used by computer scientists
today, focusing on discrete structures, logic, and computability. The emphasis is on the
computational aspects, so that the reader can see how the concepts are actually used.
Because of logic's fundamental importance to computer science, the topic is examined
extensively in three phases that cover informal logic, the technique of inductive proof;
and formal logic and its applications to computer science.
This is a comprehensive text book covering various aspects of Discrete Mathematics. It
suits the needs of the students of B.E./B.Tech., M.E., M.Sc. (Computer Science) and MCA
This text has been designed as a complete introduction to discrete mathematics, primarily
for computer science majors in either a one or two semester course. The topics addressed
are of genuine use in computer science, and are presented in a logically coherent
fashion. The material has been organized and interrelated to minimize the mass of
definitions and the abstraction of some of the theory. For example, relations and
directed graphs are treated as two aspects of the same mathematical idea. Whenever
possible each new idea uses previously encountered material, and then developed in such a
way that it simplifies the more complex ideas that follow.
Focuses on fields such as consensus and voting theory, clustering, location theory,
mathematical biology, and optimization that have seen an upsurge of exciting works over
the years using discrete models in modern applications. This book discusses advances in
the fields, highlighting the approach of cross-fertilization of ideas across disciplines.
Discover math principles that fuel algorithms for computer science and machine learning
with Python
Applied Discrete Structures - Part 1
Categories for the Working Mathematician
Lectures On Discrete Mathematics For Computer Science
Algorithms from THE BOOK
A Spiral Workbook for Discrete Mathematics covers the standard topics in a sophomore-level course in discrete
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mathematics: logic, sets, proof techniques, basic number theory, functions,relations, and elementary
combinatorics, with an emphasis on motivation. The text explains and claries the unwritten conventions in
mathematics, and guides the students through a detailed discussion on how a proof is revised from its draft to a
nal polished form. Hands-on exercises help students understand a concept soon after learning it. The text
adopts a spiral approach: many topics are revisited multiple times, sometimes from a dierent perspective or at a
higher level of complexity, in order to slowly develop the student's problem-solving and writing skills.
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.
Applied Discrete Structures, Part II - Algebraic Structures, is an introduction to groups, monoids, vector spaces,
lattices, boolean algebras, rings and fields. It corresponds with the content of Discrete Structures II at UMass
Lowell, which is a required course for students in Computer Science. It presumes background contained in Part
I - Fundamentals. Applied Discrete Structures has been approved by the American Institute of Mathematics as
part of their Open Textbook Initiative. For more information on open textbooks, visit http:
//www.aimath.org/textbooks/. This version was created using Mathbook XML (https:
//mathbook.pugetsound.edu/) Al Doerr is Emeritus Professor of Mathematical Sciences at UMass Lowell. His
interests include abstract algebra and discrete mathematics. Ken Levasseur is a Professor of Mathematical
Sciences at UMass Lowell. His interests include discrete mathematics and abstract algebra, and their
implementation using computer algebra systems.
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.
Discrete Convex Analysis
A Spiral Workbook for Discrete Mathematics
Applied Discrete Structures for Computer Science
Proceedings of the Third International Petrozavodsk Conference, Petrozavodsk, Russia, May 12–15, 1992
Applied Discrete Structures
Algorithms are a dominant force in modern culture, and every indication is that they will
become more pervasive, not less. The best algorithms are undergirded by beautiful
mathematics. This text cuts across discipline boundaries to highlight some of the most
famous and successful algorithms. Readers are exposed to the principles behind these
examples and guided in assembling complex algorithms from simpler building blocks.
Written in clear, instructive language within the constraints of mathematical rigor,
Algorithms from THE BOOK includes a large number of classroom-tested exercises at the end
of each chapter. The appendices cover background material often omitted from
undergraduate courses. Most of the algorithm descriptions are accompanied by Julia code,
an ideal language for scientific computing. This code is immediately available for
experimentation. Algorithms from THE BOOK is aimed at first-year graduate and advanced
undergraduate students. It will also serve as a convenient reference for professionals
throughout the mathematical sciences, physical sciences, engineering, and the
quantitative sectors of the biological and social sciences.
The main topics in this introductory text to discrete geometry include basics on convex
sets, convex polytopes and hyperplane arrangements, combinatorial complexity of geometric
configurations, intersection patterns and transversals of convex sets, geometric Ramseytype results, and embeddings of finite metric spaces into normed spaces. In each area,
the text explains several key results and methods.
This book constitutes the proceedings of the 7th International Conference on Algorithms
and Discrete Applied Mathematics, CALDAM 2021, which was held in Rupnagar, India, during
February 11-13, 2021. The 39 papers presented in this volume were carefully reviewed and
selected from 82 submissions. The papers were organized in topical sections named:
approximation algorithms; parameterized algorithms; computational geometry; graph theory;
combinatorics and algorithms; graph algorithms; and computational complexity.
A practical guide simplifying discrete math for curious minds and demonstrating its
application in solving problems related to software development, computer algorithms, and
data science Key FeaturesApply the math of countable objects to practical problems in
computer scienceExplore modern Python libraries such as scikit-learn, NumPy, and SciPy
for performing mathematicsLearn complex statistical and mathematical concepts with the
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help of hands-on examples and expert guidanceBook Description Discrete mathematics deals
with studying countable, distinct elements, and its principles are widely used in
building algorithms for computer science and data science. The knowledge of discrete math
concepts will help you understand the algorithms, binary, and general mathematics that
sit at the core of data-driven tasks. Practical Discrete Mathematics is a comprehensive
introduction for those who are new to the mathematics of countable objects. This book
will help you get up to speed with using discrete math principles to take your computer
science skills to a more advanced level. As you learn the language of discrete
mathematics, you'll also cover methods crucial to studying and describing computer
science and machine learning objects and algorithms. The chapters that follow will guide
you through how memory and CPUs work. In addition to this, you'll understand how to
analyze data for useful patterns, before finally exploring how to apply math concepts in
network routing, web searching, and data science. By the end of this book, you'll have a
deeper understanding of discrete math and its applications in computer science, and be
ready to work on real-world algorithm development and machine learning. What you will
learnUnderstand the terminology and methods in discrete math and their usage in
algorithms and data problemsUse Boolean algebra in formal logic and elementary control
structuresImplement combinatorics to measure computational complexity and manage memory
allocationUse random variables, calculate descriptive statistics, and find average-case
computational complexitySolve graph problems involved in routing, pathfinding, and graph
searches, such as depth-first searchPerform ML tasks such as data visualization,
regression, and dimensionality reductionWho this book is for This book is for computer
scientists looking to expand their knowledge of discrete math, the core topic of their
field. University students looking to get hands-on with computer science, mathematics,
statistics, engineering, or related disciplines will also find this book useful. Basic
Python programming skills and knowledge of elementary real-number algebra are required to
get started with this book.
Applied Analysis
Discrete Mathematics and Applications
Discrete Mathematics for Computer Scientists
Progress in Pure and Applied Discrete Mathematics, Vol. 1: Probabilistic Methods in
Discrete Mathematics
Lectures on Discrete Geometry
Handbook of Discrete and Combinatorial Mathematics 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.
Advances in discrete mathematics are presented in this book with applications in
theoretical mathematics and interdisciplinary research. Each chapter presents new methods
and techniques by leading experts. Unifying interdisciplinary applications, problems, and
approaches of discrete mathematics, this book connects topics in graph theory,
combinatorics, number theory, cryptography, dynamical systems, finance, optimization, and
game theory. Graduate students and researchers in optimization, mathematics, computer
science, economics, and physics will find the wide range of interdisciplinary topics,
methods, and applications covered in this book engaging and useful.
Although This Book Is Intended As A Sequel To Foundations Of Discrete Mathematics By The
Same Author, It Can Be Read Independently Of The Latter, As The Relevant Background
Needed Has Been Reviewed In Chapter 1. The Subsequent Chapters Deal With Graph Theory
(With Applications), Analysis Of Algorithms (With A Detailed Study Of A Few Sorting
Algorithms And A Discussion Of Tractability), Linear Programming (With Applications,
Variations, Karmarkars Polynomial Time Algorithm, Integer And Quadratic Programming),
Applications Of Algebra (To Polyas Theory Of Counting, Galois Theory, Coding Theory Of
Designs). A Chapter On Matroids Familiarises The Reader With This Relatively New Branch
Of Discrete Mathematics.Even Though Some Of The Topics Are Relatively Advanced, An
Attempt Has Been Made To Keep The Style Elementary, So That A Sincere Student Can Read
The Book On His Own. A Large Number Of Comments, Exercises, And References Is Included To
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Broaden The Readers Scope Of Vision. A Detailed Index Is Provided For Easy Reference.
The fundamental mathematical tools needed to understand machine learning include linear
algebra, analytic geometry, matrix decompositions, vector calculus, optimization,
probability and statistics. These topics are traditionally taught in disparate courses,
making it hard for data science or computer science students, or professionals, to
efficiently learn the mathematics. This self-contained textbook bridges the gap between
mathematical and machine learning texts, introducing the mathematical concepts with a
minimum of prerequisites. It uses these concepts to derive four central machine learning
methods: linear regression, principal component analysis, Gaussian mixture models and
support vector machines. For students and others with a mathematical background, these
derivations provide a starting point to machine learning texts. For those learning the
mathematics for the first time, the methods help build intuition and practical experience
with applying mathematical concepts. Every chapter includes worked examples and exercises
to test understanding. Programming tutorials are offered on the book's web site.
Introductory Discrete Mathematics
Vectors, Matrices, and Least Squares
Logic And Discrete Mathematics: A Computer Science Perspective
A Brief Journey in Discrete Mathematics
Algorithms and Discrete Applied Mathematics
This textbook presents fundamental topics in discrete mathematics introduced from the perspectives of a pure
mathematician and an applied computer scientist. The synergy between the two complementary perspectives is seen
throughout the book; key concepts are motivated and explained through real-world examples, and yet are still formalized
with mathematical rigor. The book is an excellent introduction to discrete mathematics for computer science, software
engineering, and mathematics students.The first author is a leading mathematician in the area of logic, computability, and
theoretical computer science, with more than 25 years of teaching and research experience. The second author is a
computer science PhD student at the University of Washington specializing in database systems. The father-anddaughter team merges two different views to create a unified book for students interested in learning discrete
mathematics, the connections between discrete mathematics and computer science, and the mathematical foundations
of computer science.Readers will learn how to formally define abstract concepts, reason about objects (such as
programs, graphs and numbers), investigate properties of algorithms, and prove their correctness. The textbook studies
several well-known algorithmic problems including the path problem for graphs and finding the greatest common divisor,
inductive definitions, proofs of correctness of algorithms via loop invariants and induction, the basics of formal methods
such as propositional logic, finite state machines, counting, probability, as well as the foundations of databases such as
relational calculus.
Discrete Convex Analysis is a novel paradigm for discrete optimization that combines the ideas in continuous
optimization (convex analysis) and combinatorial optimization (matroid/submodular function theory) to establish a unified
theoretical framework for nonlinear discrete optimization. The study of this theory is expanding with the development of
efficient algorithms and applications to a number of diverse disciplines like matrix theory, operations research, and
economics. This self-contained book is designed to provide a novel insight into optimization on discrete structures and
should reveal unexpected links among different disciplines. It is the first and only English-language monograph on the
theory and applications of discrete convex analysis.
This collection of high-quality articles in the field of combinatorics, geometry, algebraic topology and theoretical computer
science is a tribute to Ji í Matou ek, who passed away prematurely in March 2015. It is a collaborative effort by his
colleagues and friends, who have paid particular attention to clarity of exposition – something Jirka would have approved
of. The original research articles, surveys and expository articles, written by leading experts in their respective fields, map
Ji í Matou ek’s numerous areas of mathematical interest.
A variety of modern research in analysis and discrete mathematics is provided in this book along with applications in
cryptographic methods and information security, in order to explore new techniques, methods, and problems for further
investigation. Distinguished researchers and scientists in analysis and discrete mathematics present their research.
Graduate students, scientists and engineers, interested in a broad spectrum of current theories, methods, and
applications in interdisciplinary fields will find this book invaluable.
Selected Topics
Discrete Mathematics of Neural Networks
Discrete Mathematics
A Tribute to Ji í Matou ek
Modern Discrete Mathematics and Analysis
This is the eBook of the printed book and may not include any media, website access codes, or print supplements that
may come packaged with the bound book. Stein/Drysdale/Bogart's Discrete Mathematics for Computer Scientists is
ideal for computer science students taking the discrete math course. Written specifically for computer science
students, this unique textbook directly addresses their needs by providing a foundation in discrete math while using
motivating, relevant CS applications. This text takes an active-learning approach where activities are presented as
exercises and the material is then fleshed out through explanations and extensions of the exercises.
This textbook can serve as a comprehensive manual of discrete mathematics and graph theory for non-Computer
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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, 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.
This is Part 1 of Applied Discrete Structures, containing the fundamental concepts taught in a one semester course in
discrete mathematics. It corresponds with the content of Discrete Structures I at UMass Lowell, which is a required
course for students in Computer Science, Mathematics and Information Technology. Part II - Applied Abstract Algebra
would normally be used in a second semester course such as Discrete Structures II at UMass Lowell. Applied Discrete
Structures has been approved by the American Institute of Mathematics as part of their Open Textbook Initiative. For
more information on open textbooks, visit http: //www.aimath.org/textbooks/. This version was created using Mathbook
XML (https: //mathbook.pugetsound.edu/) Version 3.6 - May 2019
Fundamentals
7th International Conference, CALDAM 2021, Rupnagar, India, February 11–13, 2021, Proceedings
Practical Discrete Mathematics
Discrete Mathematics for Computer Science
Handbook of Discrete and Combinatorial Mathematics
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