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discrete mathematics gary chartrand ping zhang pdf is a sought-after resource for
students, educators, and professionals interested in the fundamental concepts of discrete
mathematics. This book, authored by Gary Chartrand and Ping Zhang, provides a
comprehensive treatment of topics such as graph theory, combinatorics, and logic, making
it an essential text for anyone studying or teaching discrete mathematics. The availability
of this text in PDF format adds convenience for learners seeking accessible and portable
study material. This article explores the key features of the discrete mathematics textbook
by Chartrand and Zhang, discusses its content structure, and offers insights on how to
effectively utilize the PDF version for academic success. Additionally, it highlights the
importance of this book in the broader context of mathematical education and research.
Readers will also find valuable information about the pedagogical approach, examples,
and exercises provided in the text. The following sections will guide readers through an
overview, content breakdown, and practical usage tips related to the discrete mathematics
Gary Chartrand Ping Zhang PDF.

Overview of the Discrete Mathematics Textbook

Core Topics Covered in the Book

Features of the PDF Version

Educational Benefits and Applications

e Tips for Utilizing the PDF for Learning

Overview of the Discrete Mathematics Textbook

The discrete mathematics textbook by Gary Chartrand and Ping Zhang stands out due to
its clear exposition and well-organized content. The authors are recognized experts in the
field, bringing authoritative insights into the subject matter. The book serves as both an
introductory and intermediate level text, suitable for undergraduate courses in computer
science, mathematics, and related disciplines. It emphasizes the development of problem-
solving skills and logical reasoning, which are crucial for discrete mathematics.

Authors' Background and Expertise

Gary Chartrand is a distinguished mathematician known for his contributions to graph
theory, while Ping Zhang has an extensive background in discrete structures and



combinatorics. Their combined expertise ensures the book covers theoretical foundations
and practical applications effectively. Their collaboration enriches the text with a blend of
rigorous proofs and accessible explanations.

Structure and Organization

The book is systematically arranged to build knowledge progressively. It begins with
fundamental concepts such as logic and set theory before advancing to more complex
topics like graph theory and combinatorics. Each chapter includes definitions, theorems,
examples, and exercises designed to reinforce understanding. This logical flow makes the
discrete mathematics Gary Chartrand Ping Zhang PDF an excellent resource for
structured learning.

Core Topics Covered in the Book

The discrete mathematics Gary Chartrand Ping Zhang PDF comprehensively addresses
key areas essential to the discipline. The textbook is known for its detailed treatment of
discrete structures and their applications. Below is an outline of the primary topics
featured in the book.

Logic and Proof Techniques

This section introduces propositional and predicate logic, focusing on constructing valid
arguments and proof methods such as induction, contradiction, and contraposition.
Mastery of these techniques is fundamental for mathematical reasoning in discrete
mathematics.

Set Theory and Relations

The book covers the basics of set operations, relations, and functions. It explains
equivalence relations, partial orders, and their properties, which are pivotal in
understanding discrete structures.

Combinatorics and Counting Principles

Key combinatorial concepts, including permutations, combinations, and the Pigeonhole
Principle, are thoroughly explained. These principles enable students to solve problems
related to counting and arrangements efficiently.



Graph Theory

Graph theory is a major focus area in the Chartrand and Zhang textbook. Topics include
graph terminology, connectivity, Eulerian and Hamiltonian paths, coloring, and planarity.
The book’s extensive treatment of graph theory reflects the authors’ expertise and is
valuable for applications in computer science and network analysis.

Algorithms and Complexity

The text introduces basic algorithmic concepts related to discrete structures, including
complexity considerations. It provides insights into algorithm design and analysis within
the discrete mathematics framework.

Features of the PDF Version

The discrete mathematics Gary Chartrand Ping Zhang PDF format offers several
advantages for learners and educators alike. Its digital nature facilitates easy access,
portability, and searchability, which enhances the study experience.

Accessibility and Convenience

The PDF version allows students to carry the entire textbook on electronic devices such as
laptops, tablets, or smartphones. This portability is especially useful for on-the-go studying
and quick reference during lectures or assignments.

Interactive Elements and Navigation

Many PDF editions include bookmarks, hyperlinks within the document, and the ability to
highlight text or add notes. These features support active reading and efficient navigation
through complex topics.

Printable and Shareable Format

Users can print selected chapters or exercises from the PDF, facilitating offline study or
classroom distribution. The shareable nature of PDFs also supports collaborative learning
environments.



Educational Benefits and Applications

The discrete mathematics Gary Chartrand Ping Zhang PDF is widely used in academic
settings due to its comprehensive content and pedagogical strengths. It supports multiple
learning objectives and professional applications.

Enhancing Mathematical Thinking

The book fosters critical thinking through challenging problems and proofs. Students
develop the ability to analyze abstract concepts and apply logical reasoning, skills that are
transferable to various STEM fields.

Support for Computer Science Curricula

Discrete mathematics forms the foundation for many computer science topics such as
algorithms, data structures, and cryptography. This textbook aligns well with curriculum
requirements in these areas, making it a preferred resource.

Research and Advanced Studies

Beyond undergraduate use, the text serves as a reference for graduate students and
researchers needing a solid grounding in discrete mathematics. Its thorough explanations
and examples support deeper exploration of specialized topics.

Tips for Utilizing the PDF for Learning

Effective use of the discrete mathematics Gary Chartrand Ping Zhang PDF can
significantly enhance comprehension and retention. The following strategies can help
learners maximize the benefits of this resource.

1. Create a Structured Study Plan: Follow the textbook’s chapter order to build
foundational knowledge before tackling advanced topics.

2. Engage with Exercises: Regularly attempt the exercises provided at the end of
each chapter to reinforce concepts and practice problem-solving.

3. Utilize PDF Features: Use highlighting, annotations, and bookmarks to organize
important information and track progress.



4. Supplement Learning: Pair the textbook with lecture notes or online tutorials for
diverse explanations and examples.

5. Review Key Definitions and Theorems: Regular revision of fundamental concepts
helps retain critical information necessary for exams and applications.

Frequently Asked Questions

Where can I find the PDF of 'Discrete Mathematics' by
Gary Chartrand and Ping Zhang?

You can find the PDF of 'Discrete Mathematics' by Gary Chartrand and Ping Zhang on
academic resource websites, university repositories, or online libraries. However, ensure
you access it through legal and authorized platforms such as the publisher's website or
institutional access portals.

What topics are covered in the 'Discrete Mathematics'
book by Gary Chartrand and Ping Zhang?

The book covers fundamental topics in discrete mathematics including graph theory,
combinatorics, logic, set theory, algorithms, and other foundational concepts essential for
computer science and mathematics students.

Is 'Discrete Mathematics' by Gary Chartrand and Ping
Zhang suitable for beginners?

Yes, this book is designed to be accessible to beginners with clear explanations and
examples, making it suitable for undergraduate students or anyone new to discrete
mathematics.

Are there any supplementary materials available with
the 'Discrete Mathematics' book by Chartrand and
Zhang PDF?

Supplementary materials such as exercise solutions, lecture slides, and additional practice
problems may be available through the publisher's website or educational platforms,
depending on the edition.

How does 'Discrete Mathematics' by Gary Chartrand and
Ping Zhang compare to other discrete math textbooks?

Chartrand and Zhang's book is known for its emphasis on graph theory and clear, student-
friendly explanations. Compared to other textbooks, it provides a balanced approach with



practical examples and a focus on problem-solving skills.

Can I use 'Discrete Mathematics' by Chartrand and
Zhang PDF for self-study?

Yes, the book is well-suited for self-study due to its structured layout, detailed
explanations, and numerous exercises that help reinforce the material independently.

Additional Resources

1. Introductory Discrete Mathematics by Gary Chartrand and Ping Zhang

This book offers a clear introduction to discrete mathematics, focusing on the
fundamentals such as logic, set theory, combinatorics, and graph theory. It is designed for
undergraduate students and uses numerous examples and exercises to reinforce concepts.
The text is well-structured, making complex topics accessible to beginners.

2. Discrete Mathematics by Gary Chartrand, Ping Zhang, and Albert D. Polimeni

A comprehensive resource that covers essential topics in discrete mathematics, including
relations, functions, algorithms, and graph theory. The book emphasizes problem-solving
techniques and real-world applications. It is suitable for both students and instructors
looking for a thorough treatment of the subject.

3. Applied Discrete Structures by Chartrand, Lesniak, and Zhang

This textbook combines theory and application, focusing on discrete structures such as
graphs, trees, and Boolean algebra. It provides practical problems and examples that
relate discrete mathematics to computer science and engineering. The clear explanations
help students develop strong analytical skills.

4. Graphs & Digraphs by Gary Chartrand and Ping Zhang

Specializing in graph theory, this book explores both undirected and directed graphs with
detailed proofs and numerous illustrations. It covers advanced topics like connectivity,
coloring, and network flows, making it ideal for students interested in graph theory
research or applications. The text is rigorous yet approachable.

5. Mathematical Proofs: A Transition to Advanced Mathematics by Gary Chartrand and
Ping Zhang

Focusing on the development of proof skills, this book introduces various proof techniques
essential for discrete mathematics and beyond. It bridges the gap between computational
courses and theoretical mathematics. The authors provide a variety of examples and
exercises to help students master logical reasoning.

6. Introduction to Graph Theory by Douglas B. West (Supplemented with notes by
Chartrand and Zhang)

While primarily authored by West, this edition includes supplementary notes and insights
from Chartrand and Zhang, enhancing the understanding of graph theory concepts. It
offers a balanced mix of theory and applications, suitable for advanced undergraduate or
graduate courses. The book is well-regarded for its clarity and depth.

7. Discrete Mathematics and Its Applications by Kenneth H. Rosen (with references to



Chartrand and Zhang’s work)

A widely used textbook that covers a broad spectrum of discrete mathematics topics, this
book frequently cites the research and methodologies of Chartrand and Zhang. It is known
for its comprehensive coverage and practical approach, making it a staple in computer
science and mathematics curricula.

8. Fundamentals of Discrete Math for Computer Science: A Problem-Solving Primer by
Tom Jenkyns and Gary Chartrand

This primer emphasizes problem-solving strategies in discrete mathematics, tailored for
computer science students. It covers essential topics such as logic, set theory, and graph
algorithms. The collaborative approach helps students develop critical thinking and
analytical skills through hands-on problems.

9. Discrete Mathematics Workbook by Gary Chartrand and Ping Zhang

Designed as a companion to their main textbooks, this workbook provides additional
exercises and problems to reinforce learning. It includes detailed solutions and hints,
making it a valuable resource for self-study or supplementary classroom use. The
workbook helps students deepen their understanding through practice.
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Discrete Mathematics by Gary Chartrand and Ping
Zhang: Your Essential Guide to Mastering the
Fundamentals

Unlock the secrets of discrete mathematics with this comprehensive guide, perfect for students and
professionals alike. Are you struggling to grasp the core concepts of discrete mathematics? Do
complex logic puzzles and intricate graph theories leave you feeling lost and frustrated? Finding a
clear, concise, and easily understandable resource can feel impossible. This eBook will transform
your understanding, providing the support you need to excel in this crucial field.

This eBook, "Discrete Mathematics Demystified: A Practical Guide Based on Chartrand & Zhang's

Work," provides a clear and accessible path to mastering discrete mathematics, drawing heavily
from the renowned textbook by Gary Chartrand and Ping Zhang.
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Introduction: What is Discrete Mathematics? Why is it important? Setting the Stage.

Chapter 1: Logic and Proof Techniques: Propositional logic, predicate logic, methods of proof.
Chapter 2: Set Theory: Sets, operations on sets, relations, functions.

Chapter 3: Graph Theory Fundamentals: Basic graph concepts, paths, cycles, trees.

Chapter 4: Advanced Graph Theory Concepts: Planar graphs, graph coloring, graph isomorphism.
Chapter 5: Combinatorics: Counting principles, permutations, combinations, recurrence relations.
Chapter 6: Discrete Probability: Basic probability concepts, probability distributions.

Conclusion: Putting it all together and looking ahead.

# Discrete Mathematics Demystified: A Practical Guide Based on Chartrand & Zhang's Work

Introduction: Why Discrete Mathematics Matters

Discrete mathematics, unlike calculus or other continuous mathematics, deals with distinct, separate
values. It's the foundation of computer science, cryptography, and many other fields. Understanding
its concepts is crucial for anyone working with algorithms, data structures, or complex systems. This
guide provides a simplified yet comprehensive overview of key topics, building upon the excellent
framework provided by Chartrand and Zhang's influential textbook. We'll break down complex ideas
into manageable pieces, providing practical examples and clarifying the underlying logic. This isn't
about memorization; it's about understanding the why behind the how.

Chapter 1: Logic and Proof Techniques - The Building
Blocks of Reasoning

(H1) Mastering Propositional and Predicate Logic

Understanding logic is paramount in discrete mathematics. We begin with propositional logic,
exploring statements, connectives (AND, OR, NOT, implication, equivalence), truth tables, and
logical equivalences. This lays the groundwork for constructing and evaluating complex logical
expressions. We then move on to predicate logic, introducing quantifiers (for all, there exists) and
their crucial role in expressing more nuanced statements. The ability to manipulate logical
expressions is essential for proving theorems and solving problems within discrete mathematics.

(H2) Effective Proof Techniques: Direct Proof, Contradiction, and Induction

Proving statements is a core skill in mathematics. This chapter explores various proof techniques.
Direct proof involves logically deriving a conclusion from premises. Proof by contradiction assumes
the opposite of what we want to prove and shows that it leads to a contradiction, hence proving the
original statement. Mathematical induction is a powerful technique used to prove statements about
natural numbers, demonstrating a base case and then proving the inductive step. We will provide



step-by-step examples for each technique, emphasizing the strategic thinking involved.

Chapter 2: Set Theory - The Language of Collections

(H1) Understanding Sets and Set Operations

Set theory provides the language for describing collections of objects. We cover basic set notation,
subsets, power sets, and operations like union, intersection, difference, and Cartesian product.
Visual representations using Venn diagrams will enhance your understanding of these operations.

(H2) Relations and Functions: Defining Relationships

We delve into the concept of relations, defining them as subsets of Cartesian products and exploring
their properties (reflexivity, symmetry, transitivity). This leads naturally into functions, which are
special types of relations where each element in the domain maps to exactly one element in the
codomain. We’ll explore different types of functions (injective, surjective, bijective) and their
significance.

Chapter 3: Graph Theory Fundamentals - Visualizing
Relationships

(H1) Essential Graph Concepts: Vertices, Edges, and Adjacency

Graph theory uses visual representations (graphs) to model relationships between objects. This
chapter introduces fundamental concepts like vertices (nodes), edges (connections), directed and
undirected graphs, and adjacency. We will cover various ways to represent graphs (adjacency
matrices, adjacency lists).

(H2) Paths, Cycles, and Trees: Exploring Graph Structures
We investigate paths (sequences of vertices connected by edges), cycles (closed paths), and trees

(connected graphs without cycles). These concepts are essential for understanding graph algorithms
and their applications.

Chapter 4: Advanced Graph Theory Concepts - Delving
Deeper



(H1) Planar Graphs and Graph Coloring:

Planar graphs are graphs that can be drawn in a plane without edge crossings. We explore
Kuratowski's theorem, which characterizes non-planar graphs. Graph coloring, assigning colors to
vertices such that adjacent vertices have different colors, is essential in scheduling and resource
allocation problems. We discuss chromatic numbers and their properties.

(H2) Graph Isomorphism: Identifying Equivalent Graphs:

Two graphs are isomorphic if they have the same structure, even if they are drawn differently. This

chapter will teach you how to identify graph isomorphism, a crucial concept in comparing and
analyzing graphs.

Chapter 5: Combinatorics - The Art of Counting

(H1) Basic Counting Principles: The Sum and Product Rules

Combinatorics deals with counting techniques. We begin with fundamental principles like the sum
and product rules, which allow us to count the number of ways to perform sequences of actions.

(H2) Permutations and Combinations: Ordering and Selection

Permutations address the number of ways to arrange objects in a specific order, while combinations
focus on the number of ways to select objects without considering order. We’'ll explore formulas and
techniques for calculating permutations and combinations.

(H3) Recurrence Relations: Solving Recursive Problems

Recurrence relations are equations that define a sequence in terms of previous terms. Solving these
relations is crucial in many algorithmic problems. We'll cover various techniques for solving them.

Chapter 6: Discrete Probability - Chance and
Uncertainty

(H1) Basic Probability Concepts: Events, Probability Spaces
This chapter introduces the fundamental concepts of probability, including sample spaces, events,
and the calculation of probabilities. We'll cover various types of events (mutually exclusive,

independent).

(H2) Probability Distributions: Modeling Random Variables



We’ll discuss probability distributions, which describe the probability of different outcomes for a
random variable. Specific distributions will be explored.

Conclusion: Applying Discrete Mathematics

Discrete mathematics is not just a theoretical subject; it’s a powerful tool with countless real-world
applications. This eBook has provided you with a strong foundation to tackle advanced topics and
real-world problems involving algorithms, data structures, network analysis, cryptography, and
more. Continue to explore this rich and fascinating field!

FAQs

1. What is the prerequisite for understanding this eBook? A basic understanding of high school
algebra is sufficient.

2. Is this eBook suitable for self-study? Absolutely! It's designed for self-paced learning with clear
explanations and examples.

3. Does this eBook cover all aspects of Chartrand and Zhang's book? No, it focuses on core concepts,
providing a solid foundation.

4. Are there exercises included in the eBook? While the focus is on understanding core concepts,
future versions may include exercises.

5. What makes this eBook different from other discrete mathematics resources? Its clear, concise
style and focus on practical understanding differentiate it.

6. Can this eBook help me prepare for a discrete mathematics course? Yes, it serves as an excellent
supplementary resource or preparation tool.

7. What software or tools are needed to use this eBook? No special software is required; you can
read it on any device.

8. Is the eBook updated regularly? Future versions may include updates and added content based on
user feedback.

9. What if I have questions after reading the eBook? We encourage you to reach out for support
(although specific support channels may not yet be in place).

Related Articles:

1. Graph Theory Algorithms: Exploring common algorithms like Dijkstra's algorithm and breadth-
first search.
2. Boolean Algebra and Logic Gates: Connecting logical concepts to the building blocks of computer



circuits.

3. Introduction to Cryptography: How discrete mathematics secures our digital world.

4. Data Structures and Algorithms: Implementing discrete math concepts in programming.

5. Finite Automata and Regular Languages: Using graphs and logic to represent and analyze
languages.

6. Combinatorial Optimization Problems: Using combinatorics to find optimal solutions.

7. Applications of Graph Theory in Network Analysis: Analyzing social networks, computer networks,
etc.

8. Introduction to Number Theory: Exploring divisibility, congruences, and other number-theoretic
concepts.

9. The Role of Discrete Mathematics in Computer Science: Exploring its importance across different
CS areas.

discrete mathematics gary chartrand ping zhang pdf: Discrete Mathematics Gary
Chartrand, Ping Zhang, 2011-03-31 Chartrand and Zhangs Discrete Mathematics presents a clearly
written, student-friendly introduction to discrete mathematics. The authors draw from their
background as researchers and educators to offer lucid discussions and descriptions fundamental to
the subject of discrete mathematics. Unique among discrete mathematics textbooks for its treatment
of proof techniques and graph theory, topics discussed also include logic, relations and functions
(especially equivalence relations and bijective functions), algorithms and analysis of algorithms,
introduction to number theory, combinatorics (counting, the Pascal triangle, and the binomial
theorem), discrete probability, partially ordered sets, lattices and Boolean algebras, cryptography,
and finite-state machines. This highly versatile text provides mathematical background used in a
wide variety of disciplines, including mathematics and mathematics education, computer science,
biology, chemistry, engineering, communications, and business. Some of the major features and
strengths of this textbook Numerous, carefully explained examples and applications facilitate
learning. More than 1,600 exercises, ranging from elementary to challenging, are included with
hints/answers to all odd-numbered exercises. Descriptions of proof techniques are accessible and
lively. Students benefit from the historical discussions throughout the textbook.

discrete mathematics gary chartrand ping zhang pdf: Chromatic Graph Theory Gary
Chartrand, Ping Zhang, 2019-11-28 With Chromatic Graph Theory, Second Edition, the authors
present various fundamentals of graph theory that lie outside of graph colorings, including basic
terminology and results, trees and connectivity, Eulerian and Hamiltonian graphs, matchings and
factorizations, and graph embeddings. Readers will see that the authors accomplished the primary
goal of this textbook, which is to introduce graph theory with a coloring theme and to look at graph
colorings in various ways. The textbook also covers vertex colorings and bounds for the chromatic
number, vertex colorings of graphs embedded on surfaces, and a variety of restricted vertex
colorings. The authors also describe edge colorings, monochromatic and rainbow edge colorings,
complete vertex colorings, several distinguishing vertex and edge colorings. Features of the Second
Edition: The book can be used for a first course in graph theory as well as a graduate course The
primary topic in the book is graph coloring The book begins with an introduction to graph theory so
assumes no previous course The authors are the most widely-published team on graph theory Many
new examples and exercises enhance the new edition

discrete mathematics gary chartrand ping zhang pdf: A First Course in Graph Theory Gary
Chartrand, Ping Zhang, 2013-05-20 Written by two prominent figures in the field, this
comprehensive text provides a remarkably student-friendly approach. Its sound yet accessible
treatment emphasizes the history of graph theory and offers unique examples and lucid proofs. 2004
edition.

discrete mathematics gary chartrand ping zhang pdf: Discrete Mathematics (Classic
Version) John Dossey, Albert Otto, Lawrence Spence, Charles Vanden Eynden, 2017-03-07 This title



is part of the Pearson Modern Classics series. Pearson Modern Classics are acclaimed titles at a
value price. Please visit www.pearsonhighered.com/math-classics-series for a complete list of titles.
An ever-increasing percentage of mathematic applications involve discrete rather than continuous
models. Driving this trend is the integration of the computer into virtually every aspect of modern
society. Intended for a one-semester introductory course, 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.

discrete mathematics gary chartrand ping zhang pdf: Mathematical Proofs Gary Chartrand,
Albert D. Polimeni, Ping Zhang, 2013 This book prepares students for the more abstract
mathematics courses that follow calculus. The author introduces students to proof techniques,
analyzing proofs, and writing proofs of their own. It also provides a solid introduction to such topics
as relations, functions, and cardinalities of sets, as well as the theoretical aspects of fields such as
number theory, abstract algebra, and group theory.

discrete mathematics gary chartrand ping zhang pdf: Graphs & Digraphs, Fourth
Edition Gary Chartrand, Linda Lesniak, Ping Zhang, 1996-08-01 This is the third edition of the
popular text on graph theory. As in previous editions, the text presents graph theory as a
mathematical discipline and emphasizes clear exposition and well-written proofs. New in this edition
are expanded treatments of graph decomposition and external graph theory, a study of graph
vulnerability and domination, and introductions to voltage graphs, graph labelings, and the
probabilistic method in graph theory.

discrete mathematics gary chartrand ping zhang pdf: Distance In Graphs Fred Buckley,
Frank Harary, 1990-01-21

discrete mathematics gary chartrand ping zhang pdf: Mathematical Writing Donald E.
Knuth, Tracy Larrabee, Paul M. Roberts, 1989 This book will help those wishing to teach a course in
technical writing, or who wish to write themselves.

discrete mathematics gary chartrand ping zhang pdf: Topics in Chromatic Graph
Theory Lowell W. Beineke, Robin J. Wilson, 2015-05-07 Chromatic graph theory is a thriving area
that uses various ideas of 'colouring' (of vertices, edges, and so on) to explore aspects of graph
theory. It has links with other areas of mathematics, including topology, algebra and geometry, and
is increasingly used in such areas as computer networks, where colouring algorithms form an
important feature. While other books cover portions of the material, no other title has such a wide
scope as this one, in which acknowledged international experts in the field provide a broad survey of
the subject. All fifteen chapters have been carefully edited, with uniform notation and terminology
applied throughout. Bjarne Toft (Odense, Denmark), widely recognized for his substantial
contributions to the area, acted as academic consultant. The book serves as a valuable reference for
researchers and graduate students in graph theory and combinatorics and as a useful introduction to
the topic for mathematicians in related fields.

discrete mathematics gary chartrand ping zhang pdf: Essential Discrete Mathematics for
Computer Science Harry Lewis, Rachel Zax, 2019-03-19 Discrete mathematics is the basis of much
of computer science, from algorithms and automata theory to combinatorics and graph theory.
Essential Discrete Mathematics for Computer Science aims to teach mathematical reasoning as well
as concepts and skills by stressing the art of proof. It is fully illustrated in color, and each chapter
includes a concise summary as well as a set of exercises.

discrete mathematics gary chartrand ping zhang pdf: Domination in Graphs TeresaW.
Haynes, 2017-11-22 Presents the latest in graph domination by leading researchers from around the
world-furnishing known results, open research problems, and proof techniques. Maintains
standardized terminology and notation throughout for greater accessibility. Covers recent
developments in domination in graphs and digraphs, dominating functions, combinatorial problems
on chessboards, and more.

discrete mathematics gary chartrand ping zhang pdf: Geodesic Convexity in Graphs




Ignacio M. Pelayo, 2013-09-06 Geodesic Convexity in Graphs is devoted to the study of the geodesic
convexity on finite, simple, connected graphs. The first chapter includes the main definitions and
results on graph theory, metric graph theory and graph path convexities. The following chapters
focus exclusively on the geodesic convexity, including motivation and background, specific
definitions, discussion and examples, results, proofs, exercises and open problems. The main and
most studied parameters involving geodesic convexity in graphs are both the geodetic and the hull
number which are defined as the cardinality of minimum geodetic and hull set, respectively. This
text reviews various results, obtained during the last one and a half decade, relating these two
invariants and some others such as convexity number, Steiner number, geodetic iteration number,
Helly number, and Caratheodory number to a wide range a contexts, including products,
boundary-type vertex sets, and perfect graph families. This monograph can serve as a supplement to
a half-semester graduate course in geodesic convexity but is primarily a guide for postgraduates and
researchers interested in topics related to metric graph theory and graph convexity theory.

discrete mathematics gary chartrand ping zhang pdf: Combinatorics and Graph Theory
John Harris, Jeffry L. Hirst, Michael Mossinghoff, 2009-04-03 These notes were first used in an
introductory course team taught by the authors at Appalachian State University to advanced
undergraduates and beginning graduates. The text was written with four pedagogical goals in mind:
offer a variety of topics in one course, get to the main themes and tools as efficiently as possible,
show the relationships between the different topics, and include recent results to convince students
that mathematics is a living discipline.

discrete mathematics gary chartrand ping zhang pdf: Graph Theory Ronald Gould,
2013-10-03 An introductory text in graph theory, this treatment covers primary techniques and
includes both algorithmic and theoretical problems. Algorithms are presented with a minimum of
advanced data structures and programming details. 1988 edition.

discrete mathematics gary chartrand ping zhang pdf: Discrete Mathematics with Ducks
Sarah-marie Belcastro, 2018-11-15 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
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

discrete mathematics gary chartrand ping zhang pdf: Graphs & Digraphs Gary Chartrand,
Linda Lesniak, Ping Zhang, 2010-10-19 Continuing to provide a carefully written, thorough
introduction, Graphs & Digraphs, Fifth Edition expertly describes the concepts, theorems, history,
and applications of graph theory. Nearly 50 percent longer than its bestselling predecessor, this
edition reorganizes the material and presents many new topics. New to the Fifth Edition New or
expanded coverage of graph minors, perfect graphs, chromatic polynomials, nowhere-zero flows,
flows in networks, degree sequences, toughness, list colorings, and list edge colorings New
examples, figures, and applications to illustrate concepts and theorems Expanded historical
discussions of well-known mathematicians and problems More than 300 new exercises, along with
hints and solutions to odd-numbered exercises at the back of the book Reorganization of sections




into subsections to make the material easier to read Bolded definitions of terms, making them easier
to locate Despite a field that has evolved over the years, this student-friendly, classroom-tested text
remains the consummate introduction to graph theory. It explores the subject’s fascinating history
and presents a host of interesting problems and diverse applications.

discrete mathematics gary chartrand ping zhang pdf: Graph Theory Ralucca Gera, Stephen
Hedetniemi, Craig Larson, 2016-10-19 This is the first in a series of volumes, which provide an
extensive overview of conjectures and open problems in graph theory. The readership of each
volume is geared toward graduate students who may be searching for research ideas. However, the
well-established mathematician will find the overall exposition engaging and enlightening. Each
chapter, presented in a story-telling style, includes more than a simple collection of results on a
particular topic. Each contribution conveys the history, evolution, and techniques used to solve the
authors’ favorite conjectures and open problems, enhancing the reader’s overall comprehension and
enthusiasm. The editors were inspired to create these volumes by the popular and well attended
special sessions, entitled “My Favorite Graph Theory Conjectures, which were held at the winter
AMS/MAA Joint Meeting in Boston (January, 2012), the SIAM Conference on Discrete Mathematics
in Halifax (June,2012) and the winter AMS/MAA Joint meeting in Baltimore(January, 2014). In an
effort to aid in the creation and dissemination of open problems, which is crucial to the growth and
development of a field, the editors requested the speakers, as well as notable experts in graph
theory, to contribute to these volumes.

discrete mathematics gary chartrand ping zhang pdf: The Fascinating World of Graph
Theory Arthur Benjamin, Gary Chartrand, Ping Zhang, 2017-06-06 The history, formulas, and most
famous puzzles of graph theory Graph theory goes back several centuries and revolves around the
study of graphs—mathematical structures showing relations between objects. With applications in
biology, computer science, transportation science, and other areas, graph theory encompasses some
of the most beautiful formulas in mathematics—and some of its most famous problems. The
Fascinating World of Graph Theory explores the questions and puzzles that have been studied, and
often solved, through graph theory. This book looks at graph theory's development and the vibrant
individuals responsible for the field's growth. Introducing fundamental concepts, the authors explore
a diverse plethora of classic problems such as the Lights Out Puzzle, and each chapter contains math
exercises for readers to savor. An eye-opening journey into the world of graphs, The Fascinating
World of Graph Theory offers exciting problem-solving possibilities for mathematics and beyond.

discrete mathematics gary chartrand ping zhang pdf: Handbook of Graph Theory Jonathan
L. Gross, Jay Yellen, 2003-12-29 The Handbook of Graph Theory is the most comprehensive
single-source guide to graph theory ever published. Best-selling authors Jonathan Gross and Jay
Yellen assembled an outstanding team of experts to contribute overviews of more than 50 of the
most significant topics in graph theory-including those related to algorithmic and optimization
approach

discrete mathematics gary chartrand ping zhang pdf: Graph Theory with Applications to
Engineering and Computer Science Narsingh Deo, 1974 Because of its inherent simplicity, graph
theory has a wide range of applications in engineering, and in physical sciences. It has of course
uses in social sciences, in linguistics and in numerous other areas. In fact, a graph can be used to
represent almost any physical situation involving discrete objects and the relationship among them.
Now with the solutions to engineering and other problems becoming so complex leading to larger
graphs, it is virtually difficult to analyze without the use of computers. This book is recommended in
IIT Kharagpur, West Bengal for B.Tech Computer Science, NIT Arunachal Pradesh, NIT Nagaland,
NIT Agartala, NIT Silchar, Gauhati University, Dibrugarh University, North Eastern Regional
Institute of Management, Assam Engineering College, West Bengal Univerity of Technology (WBUT)
for B.Tech, M.Tech Computer Science, University of Burdwan, West Bengal for B.Tech. Computer
Science, Jadavpur University, West Bengal for M.Sc. Computer Science, Kalyani College of
Engineering, West Bengal for B.Tech. Computer Science. Key Features: This book provides a
rigorous yet informal treatment of graph theory with an emphasis on computational aspects of graph



theory and graph-theoretic algorithms. Numerous applications to actual engineering problems are
incorpo-rated with software design and optimization topics.

discrete mathematics gary chartrand ping zhang pdf: Invitation to Dynamical Systems
Edward R. Scheinerman, 2012-01-01 This text is designed for those who wish to study mathematics
beyond linear algebra but are not ready for abstract material. Rather than a
theorem-proof-corollary-remark style of exposition, it stresses geometry, intuition, and dynamical
systems. An appendix explains how to write MATLAB, Mathematica, and C programs to compute
dynamical systems. 1996 edition.

discrete mathematics gary chartrand ping zhang pdf: Introduction to Graph Theory Gary
Chartrand, Ping Zhang, 2005 Economic applications of graphs ands equations, differnetiation rules
for exponentiation of exponentials ...

discrete mathematics gary chartrand ping zhang pdf: An Introduction to Abstract
Mathematics Robert J. Bond, William J. Keane, 2007-08-24 Bond and Keane explicate the elements of
logical, mathematical argument to elucidate the meaning and importance of mathematical rigor.
With definitions of concepts at their disposal, students learn the rules of logical inference, read and
understand proofs of theorems, and write their own proofs all while becoming familiar with the
grammar of mathematics and its style. In addition, they will develop an appreciation of the different
methods of proof (contradiction, induction), the value of a proof, and the beauty of an elegant
argument. The authors emphasize that mathematics is an ongoing, vibrant disciplineits long,
fascinating history continually intersects with territory still uncharted and questions still in need of
answers. The authors extensive background in teaching mathematics shines through in this
balanced, explicit, and engaging text, designed as a primer for higher- level mathematics courses.
They elegantly demonstrate process and application and recognize the byproducts of both the
achievements and the missteps of past thinkers. Chapters 1-5 introduce the fundamentals of abstract
mathematics and chapters 6-8 apply the ideas and techniques, placing the earlier material in a real
context. Readers interest is continually piqued by the use of clear explanations, practical examples,
discussion and discovery exercises, and historical comments.

discrete mathematics gary chartrand ping zhang pdf: Introduction To Graph Theory: H3
Mathematics Khee-meng Koh, Fengming Dong, Eng Guan Tay, 2007-03-15 Graph theory is an area
in discrete mathematics which studies configurations (called graphs) involving a set of vertices
interconnected by edges. This book is intended as a general introduction to graph theory and, in
particular, as a resource book for junior college students and teachers reading and teaching the
subject at H3 Level in the new Singapore mathematics curriculum for junior college.The book builds
on the verity that graph theory at this level is a subject that lends itself well to the development of
mathematical reasoning and proof.

discrete mathematics gary chartrand ping zhang pdf: Graphs and Matrices Ravindra B.
Bapat, 2014-09-19 This new edition illustrates the power of linear algebra in the study of graphs.
The emphasis on matrix techniques is greater than in other texts on algebraic graph theory.
Important matrices associated with graphs (for example, incidence, adjacency and Laplacian
matrices) are treated in detail. Presenting a useful overview of selected topics in algebraic graph
theory, early chapters of the text focus on regular graphs, algebraic connectivity, the distance matrix
of a tree, and its generalized version for arbitrary graphs, known as the resistance matrix. Coverage
of later topics include Laplacian eigenvalues of threshold graphs, the positive definite completion
problem and matrix games based on a graph. Such an extensive coverage of the subject area
provides a welcome prompt for further exploration. The inclusion of exercises enables practical
learning throughout the book. In the new edition, a new chapter is added on the line graph of a tree,
while some results in Chapter 6 on Perron-Frobenius theory are reorganized. Whilst this book will be
invaluable to students and researchers in graph theory and combinatorial matrix theory, it will also
benefit readers in the sciences and engineering.

discrete mathematics gary chartrand ping zhang pdf: Graph Theory and Complex Networks
Maarten van Steen, 2010 This book aims to explain the basics of graph theory that are needed at an



introductory level for students in computer or information sciences. To motivate students and to
show that even these basic notions can be extremely useful, the book also aims to provide an
introduction to the modern field of network science. Mathematics is often unnecessarily difficult for
students, at times even intimidating. For this reason, explicit attention is paid in the first chapters to
mathematical notations and proof techniques, emphasizing that the notations form the biggest
obstacle, not the mathematical concepts themselves. This approach allows to gradually prepare
students for using tools that are necessary to put graph theory to work: complex networks. In the
second part of the book the student learns about random networks, small worlds, the structure of
the Internet and the Web, peer-to-peer systems, and social networks. Again, everything is discussed
at an elementary level, but such that in the end students indeed have the feeling that they: 1.Have
learned how to read and understand the basic mathematics related to graph theory. 2.Understand
how basic graph theory can be applied to optimization problems such as routing in communication
networks. 3.Know a bit more about this sometimes mystical field of small worlds and random
networks. There is an accompanying web site www.distributed-systems.net/gtcn from where
supplementary material can be obtained, including exercises, Mathematica notebooks, data for
analyzing graphs, and generators for various complex networks.

discrete mathematics gary chartrand ping zhang pdf: Introduction to Topology Theodore
W. Gamelin, Robert Everist Greene, 2013-04-22 This text explains nontrivial applications of metric
space topology to analysis. Covers metric space, point-set topology, and algebraic topology. Includes
exercises, selected answers, and 51 illustrations. 1983 edition.

discrete mathematics gary chartrand ping zhang pdf: A Transition to Advanced
Mathematics Douglas Smith, Maurice Eggen, Richard St. Andre, 2010-06-01 A TRANSITION TO
ADVANCED MATHEMATICS helps students make the transition from calculus to more
proofs-oriented mathematical study. The most successful text of its kind, the 7th edition continues to
provide a firm foundation in major concepts needed for continued study and guides students to think
and express themselves mathematically to analyze a situation, extract pertinent facts, and draw
appropriate conclusions. The authors place continuous emphasis throughout on improving students'
ability to read and write proofs, and on developing their critical awareness for spotting common
errors in proofs. Concepts are clearly explained and supported with detailed examples, while
abundant and diverse exercises provide thorough practice on both routine and more challenging
problems. Students will come away with a solid intuition for the types of mathematical reasoning
they'll need to apply in later courses and a better understanding of how mathematicians of all kinds
approach and solve problems. Important Notice: Media content referenced within the product
description or the product text may not be available in the ebook version.

discrete mathematics gary chartrand ping zhang pdf: Discrete Mathematics Susanna S.
Epp, 2011

discrete mathematics gary chartrand ping zhang pdf: Distance-Regular Graphs Andries
E. Brouwer, Arjeh M. Cohen, Arnold Neumaier, 2012-12-06 Ever since the discovery of the five
platonic solids in ancient times, the study of symmetry and regularity has been one of the most
fascinating aspects of mathematics. Quite often the arithmetical regularity properties of an object
imply its uniqueness and the existence of many symmetries. This interplay between regularity and
symmetry properties of graphs is the theme of this book. Starting from very elementary regularity
properties, the concept of a distance-regular graph arises naturally as a common setting for regular
graphs which are extremal in one sense or another. Several other important regular combinatorial
structures are then shown to be equivalent to special families of distance-regular graphs. Other
subjects of more general interest, such as regularity and extremal properties in graphs, association
schemes, representations of graphs in euclidean space, groups and geometries of Lie type, groups
acting on graphs, and codes are covered independently. Many new results and proofs and more than
750 references increase the encyclopaedic value of this book.

discrete mathematics gary chartrand ping zhang pdf: Rainbow Connections of Graphs
Xueliang Li, Yuefang Sun, 2012-02-23 Rainbow connections are natural combinatorial measures that



are used in applications to secure the transfer of classified information between agencies in
communication networks. Rainbow Connections of Graphs covers this new and emerging topic in
graph theory and brings together a majority of the results that deal with the concept of rainbow
connections, first introduced by Chartrand et al. in 2006. The authors begin with an introduction to
rainbow connectedness, rainbow coloring, and rainbow connection number. The work is organized
into the following categories, computation of the exact values of the rainbow connection numbers for
some special graphs, algorithms and complexity analysis, upper bounds in terms of other graph
parameters, rainbow connection for dense and sparse graphs, for some graph classes and graph
products, rainbow k-connectivity and k-rainbow index, and, rainbow vertex-connection number.
Rainbow Connections of Graphs appeals to researchers and graduate students in the field of graph
theory. Conjectures, open problems and questions are given throughout the text with the hope for
motivating young graph theorists and graduate students to do further study in this subject.

discrete mathematics gary chartrand ping zhang pdf: Fractional Graph Theory Edward
R. Scheinerman, Daniel H. Ullman, 2013-04-29 This volume explains the general theory of
hypergraphs and presents in-depth coverage of fundamental and advanced topics: fractional
matching, fractional coloring, fractional edge coloring, fractional arboricity via matroid methods,
fractional isomorphism, and more. 1997 edition.

discrete mathematics gary chartrand ping zhang pdf: Combinatorics Peter Jephson
Cameron, 1994-10-06 Combinatorics is a subject of increasing importance because of its links with
computer science, statistics, and algebra. This textbook stresses common techniques (such as
generating functions and recursive construction) that underlie the great variety of subject matter,
and the fact that a constructive or algorithmic proof is more valuable than an existence proof. The
author emphasizes techniques as well as topics and includes many algorithms described in simple
terms. The text should provide essential background for students in all parts of discrete
mathematics.

discrete mathematics gary chartrand ping zhang pdf: Graph Theory with Applications John
Adrian Bondy, U. S. R. Murty, 1976

discrete mathematics gary chartrand ping zhang pdf: Graph Theory and Its
Applications, Second Edition Jonathan L. Gross, Jay Yellen, 2005-09-22 Already an international
bestseller, with the release of this greatly enhanced second edition, Graph Theory and Its
Applications is now an even better choice as a textbook for a variety of courses -- a textbook that will
continue to serve your students as a reference for years to come. The superior explanations, broad
coverage, and abundance of illustrations and exercises that positioned this as the premier graph
theory text remain, but are now augmented by a broad range of improvements. Nearly 200 pages
have been added for this edition, including nine new sections and hundreds of new exercises, mostly
non-routine. What else is new? New chapters on measurement and analytic graph theory
Supplementary exercises in each chapter - ideal for reinforcing, reviewing, and testing. Solutions
and hints, often illustrated with figures, to selected exercises - nearly 50 pages worth Reorganization
and extensive revisions in more than half of the existing chapters for smoother flow of the exposition
Foreshadowing - the first three chapters now preview a number of concepts, mostly via the
exercises, to pique the interest of reader Gross and Yellen take a comprehensive approach to graph
theory that integrates careful exposition of classical developments with emerging methods, models,
and practical needs. Their unparalleled treatment provides a text ideal for a two-semester course
and a variety of one-semester classes, from an introductory one-semester course to courses slanted
toward classical graph theory, operations research, data structures and algorithms, or algebra and
topology.

discrete mathematics gary chartrand ping zhang pdf: Structural Analysis of Complex
Networks Matthias Dehmer, 2010-10-14 Filling a gap in literature, this self-contained book presents
theoretical and application-oriented results that allow for a structural exploration of complex
networks. The work focuses not only on classical graph-theoretic methods, but also demonstrates
the usefulness of structural graph theory as a tool for solving interdisciplinary problems.




Applications to biology, chemistry, linguistics, and data analysis are emphasized. The book is
suitable for a broad, interdisciplinary readership of researchers, practitioners, and graduate
students in discrete mathematics, statistics, computer science, machine learning, artificial
intelligence, computational and systems biology, cognitive science, computational linguistics, and
mathematical chemistry. It may also be used as a supplementary textbook in graduate-level seminars
on structural graph analysis, complex networks, or network-based machine learning methods.

discrete mathematics gary chartrand ping zhang pdf: Ramsey Theory Xiaodong Xu, Meilian
Liang, Haipeng Luo, 2018-08-06 Key problems and conjectures have played an important role in
promoting the development of Ramsey theory, a field where great progress has been made during
the past two decades, with some old problems solved and many new problems proposed. The present
book will be helpful to readers who wish to learn about interesting problems in Ramsey theory, to
see how they are interconnected, and then to study them in depth. This book is the first problem
book of such scope in Ramsey theory. Many unsolved problems, conjectures and related partial
results in Ramsey theory are presented, in areas such as extremal graph theory, additive number
theory, discrete geometry, functional analysis, algorithm design, and in other areas. Most presented
problems are easy to understand, but they may be difficult to solve. They can be appreciated on
many levels and by a wide readership, ranging from undergraduate students majoring in
mathematics to research mathematicians. This collection is an essential reference for
mathematicians working in combinatorics and number theory, as well as for computer scientists
studying algorithms. Contents Some definitions and notations Ramsey theory Bi-color diagonal
classical Ramsey numbers Paley graphs and lower bounds for R(k, k) Bi-color off-diagonal classical
Ramsey numbers Multicolor classical Ramsey numbers Generalized Ramsey numbers Folkman
numbers The Erdds-Hajnal conjecture Other Ramsey-type problems in graph theory On van der
Waerden numbers and Szemeredi’s theorem More problems of Ramsey type in additive number
theory Sidon-Ramsey numbers Games in Ramsey theory Local Ramsey theory Set-coloring Ramsey
theory Other problems and conjectures

discrete mathematics gary chartrand ping zhang pdf: Graph Theory Reinhard Diestel,
2018-06-05 This standard textbook of modern graph theory, now in its fifth edition, combines the
authority of a classic with the engaging freshness of style that is the hallmark of active mathematics.
It covers the core material of the subject with concise yet reliably complete proofs, while offering
glimpses of more advanced methods in each field by one or two deeper results, again with proofs
given in full detail. The book can be used as a reliable text for an introductory course, as a graduate
text, and for self-study. From the reviews: “This outstanding book cannot be substituted with any
other book on the present textbook market. It has every chance of becoming the standard textbook
for graph theory.” Acta Scientiarum Mathematiciarum “Deep, clear, wonderful. This is a serious
book about the heart of graph theory. It has depth and integrity.” Persi Diaconis & Ron Graham,
SIAM Review “The book has received a very enthusiastic reception, which it amply deserves. A
masterly elucidation of modern graph theory.” Bulletin of the Institute of Combinatorics and its
Applications “Succeeds dramatically ... a hell of a good book.” MAA Reviews “A highlight of the book
is what is by far the best account in print of the Seymour-Robertson theory of graph minors.”
Mathematika “ ... like listening to someone explain mathematics.” Bulletin of the AMS

discrete mathematics gary chartrand ping zhang pdf: Combinatorial Problems and
Exercises L. Lovasz, 2014-06-28 The aim of this book is to introduce a range of combinatorial
methods for those who want to apply these methods in the solution of practical and theoretical
problems. Various tricks and techniques are taught by means of exercises. Hints are given in a
separate section and a third section contains all solutions in detail. A dictionary section gives
definitions of the combinatorial notions occurring in the book.Combinatorial Problems and Exercises
was first published in 1979. This revised edition has the same basic structure but has been brought
up to date with a series of exercises on random walks on graphs and their relations to eigenvalues,
expansion properties and electrical resistance. In various chapters the author found lines of thought
that have been extended in a natural and significant way in recent years. About 60 new exercises



(more counting sub-problems) have been added and several solutions have been simplified.

discrete mathematics gary chartrand ping zhang pdf: Total Domination in Graphs Michael
A. Henning, Anders Yeo, 2014-07-08 Total Domination in Graphs gives a clear understanding of this
topic to any interested reader who has a modest background in graph theory. This book provides and
explores the fundamentals of total domination in graphs. Some of the topics featured include the
interplay between total domination in graphs and transversals in hypergraphs, and the association
with total domination in graphs and diameter-2-critical graphs. Several proofs are included in this
text which enables readers to acquaint themselves with a toolbox of proof techniques and ideas with
which to attack open problems in the field. This work is an excellent resource for students interested
in beginning their research in this field. Additionally, established researchers will find the book
valuable to have as it contains the latest developments and open problems.
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