
discrete mathematics graph theory
discrete mathematics graph theory is a fundamental area within discrete
mathematics that deals with the study of graphs, which are mathematical
structures used to model pairwise relations between objects. This field is
critical in computer science, combinatorics, and network analysis, providing
essential tools for solving complex problems involving connectivity,
optimization, and data organization. Discrete mathematics graph theory
encompasses various concepts, including vertices, edges, paths, cycles, and
trees, which together form the basis for understanding complex networks. This
article explores the core principles of graph theory, its types, key
algorithms, and applications across multiple disciplines. Additionally, the
discussion highlights important theorems and practical examples that showcase
the utility of discrete mathematics graph theory in real-world scenarios. The
following sections provide a detailed insight into the structure, properties,
and significance of graph theory within discrete mathematics.

Fundamentals of Discrete Mathematics Graph Theory

Types of Graphs in Discrete Mathematics

Key Concepts and Properties

Important Algorithms in Graph Theory

Applications of Discrete Mathematics Graph Theory

Fundamentals of Discrete Mathematics Graph
Theory
Discrete mathematics graph theory focuses on the study of graphs, which
consist of a set of vertices (nodes) and edges (connections) that link pairs
of vertices. A graph can be represented visually as points connected by
lines, but it is also defined mathematically as an ordered pair G = (V, E),
where V is the set of vertices and E is the set of edges. Graph theory
provides a framework for analyzing structures where relationships between
elements are significant, such as social networks, computer networks, and
biological systems.

The study of discrete mathematics graph theory involves understanding the
fundamental components of graphs, including directed and undirected edges,
weighted and unweighted graphs, and simple versus multigraphs. These
distinctions allow graph theory to model a wide variety of problems with
different constraints and characteristics.



Vertices and Edges
Vertices represent the fundamental units or objects in a graph, while edges
represent the connections or relationships between these vertices. In
discrete mathematics graph theory, the nature of edges—whether they are
directed or undirected—defines how information flows or how relationships are
established within the graph.

Graph Representation
Graphs can be represented in multiple ways, including adjacency matrices,
adjacency lists, and incidence matrices. These representations are crucial
for implementing graph algorithms efficiently and for computational analysis
in discrete mathematics graph theory.

Types of Graphs in Discrete Mathematics
Various types of graphs exist within discrete mathematics graph theory, each
serving specific purposes and modeling different types of relationships.
Understanding these types is essential for selecting appropriate methods for
analysis and problem solving.

Undirected and Directed Graphs
Undirected graphs have edges that do not have a direction, meaning the
relationship between vertices is bidirectional. Directed graphs (digraphs),
on the other hand, have edges with a specific direction, indicating a one-way
relationship between vertices. This distinction is critical in modeling
scenarios such as road networks, where direction matters, or social networks,
where connections might be mutual or one-sided.

Weighted Graphs
Weighted graphs assign a numerical value, or weight, to each edge. These
weights can represent distances, costs, or capacities, enabling discrete
mathematics graph theory to address optimization problems such as shortest
path or minimum spanning tree calculations.

Special Graphs
Special categories of graphs include trees, bipartite graphs, complete
graphs, and planar graphs. Trees are acyclic connected graphs, widely used in
hierarchical data representation. Bipartite graphs divide vertices into two
disjoint sets with edges only between these sets. Complete graphs have an



edge between every pair of vertices, while planar graphs can be drawn on a
plane without edge crossings.

Key Concepts and Properties
Discrete mathematics graph theory involves several key concepts and
properties that help in analyzing and classifying graphs. These elements form
the foundation for understanding complex graph behavior and solving related
problems.

Paths and Cycles
A path in a graph is a sequence of edges that connects a sequence of vertices
without repetition. A cycle is a path that starts and ends at the same
vertex, forming a closed loop. Detecting paths and cycles is fundamental in
many graph applications, such as network routing and circuit design.

Connectivity
Connectivity refers to the ability to travel from one vertex to another
within the graph. A graph is connected if there is a path between every pair
of vertices. In directed graphs, strongly connected components are subgraphs
where each vertex is reachable from every other vertex within the same
component.

Degree of a Vertex
The degree is the number of edges incident to a vertex. In directed graphs,
vertices have an in-degree (incoming edges) and out-degree (outgoing edges).
The degree distribution of vertices often reveals important structural
properties of the graph.

Graph Coloring
Graph coloring involves assigning colors to vertices so that no two adjacent
vertices share the same color. This concept is vital in scheduling problems,
register allocation in compilers, and map coloring.

Important Algorithms in Graph Theory
Discrete mathematics graph theory encompasses numerous algorithms designed to
solve common problems efficiently. These algorithms leverage the structure of
graphs to perform tasks such as searching, optimization, and traversal.



Graph Traversal Algorithms
Traversal algorithms include Depth-First Search (DFS) and Breadth-First
Search (BFS), which systematically explore vertices and edges. DFS explores
as far as possible along each branch before backtracking, while BFS explores
neighbors level by level. These algorithms are foundational for many graph-
based applications.

Shortest Path Algorithms
Finding the shortest path between vertices is a critical problem in graph
theory. Algorithms such as Dijkstra’s algorithm and the Bellman-Ford
algorithm compute shortest paths in weighted graphs, with Dijkstra’s
algorithm suitable for graphs with non-negative weights and Bellman-Ford
handling graphs with negative weights.

Minimum Spanning Tree Algorithms
Minimum spanning tree (MST) algorithms, including Kruskal’s and Prim’s
algorithms, find a subset of edges that connects all vertices with the
minimum total edge weight. MSTs are essential in network design and
clustering applications.

Topological Sorting
Topological sorting arranges the vertices of a directed acyclic graph (DAG)
in a linear order such that for every directed edge from vertex u to vertex
v, u appears before v in the ordering. This is widely used in task scheduling
and dependency resolution.

Applications of Discrete Mathematics Graph
Theory
The principles of discrete mathematics graph theory have broad applications
across many fields, demonstrating the versatility and importance of this
mathematical discipline.

Computer Science and Networking
Graph theory is fundamental in computer science, underpinning data
structures, algorithms, and network analysis. It aids in designing efficient
routing protocols, database indexing structures, and analyzing social
networks.



Operations Research
In operations research, discrete mathematics graph theory helps optimize
resources and logistics through problems like the traveling salesman, vehicle
routing, and supply chain management. Graph-based models facilitate decision-
making and improve operational efficiency.

Biology and Chemistry
Graph theory models biological networks such as neural networks, protein-
protein interaction networks, and ecological systems. In chemistry, molecular
structures are represented as graphs, where vertices correspond to atoms and
edges to chemical bonds.

Social Sciences
Social network analysis uses graph theory to study relationships and
interactions within social groups. It provides insights into community
structures, influence patterns, and information dissemination.

Common Uses of Discrete Mathematics Graph Theory

Network topology and communication protocols

Resource allocation and scheduling

Pathfinding in GPS and robotics

Data mining and clustering

Modeling and simulation of complex systems

Frequently Asked Questions

What is the significance of Eulerian paths in graph
theory?
Eulerian paths are significant in graph theory because they provide a way to
traverse every edge of a graph exactly once. This concept is foundational in
solving problems related to routing, network design, and DNA sequencing.



How does graph theory apply to social network
analysis?
Graph theory models social networks by representing individuals as vertices
and their relationships as edges. This helps analyze connectivity, influence,
community detection, and information flow within social networks.

What are the differences between directed and
undirected graphs?
Directed graphs have edges with a direction, indicating a one-way
relationship between vertices, while undirected graphs have edges without
direction, representing mutual relationships. This distinction affects
traversal and connectivity properties.

How is graph coloring used in solving real-world
problems?
Graph coloring assigns colors to vertices so that no two adjacent vertices
share the same color. This technique is used in scheduling problems, register
allocation in compilers, frequency assignment, and map coloring.

What are the common algorithms used to find the
shortest path in a graph?
Common algorithms for finding the shortest path include Dijkstra's algorithm
for graphs with non-negative weights, Bellman-Ford algorithm for graphs with
possible negative weights, and A* algorithm which uses heuristics to improve
efficiency.

Additional Resources
1. Introduction to Graph Theory
This classic textbook by Douglas B. West offers a comprehensive introduction
to the fundamental concepts of graph theory. It covers topics such as trees,
connectivity, matching, coloring, and planarity with clear explanations and
numerous examples. The book is well-suited for both beginners and those
seeking a solid reference in discrete mathematics and graph theory.

2. Graph Theory
Authored by Reinhard Diestel, this book is a widely used and respected
resource in graph theory. It provides rigorous proofs and in-depth coverage
of topics including connectivity, network flows, and extremal graph theory.
The text is accessible online for free and is suitable for advanced
undergraduates and graduate students.

3. Discrete Mathematics and Its Applications



Kenneth H. Rosen’s book includes extensive coverage of discrete mathematics
topics, with significant sections devoted to graph theory. It presents
concepts with a focus on applications and problem-solving, making it ideal
for computer science students. The book balances theory with practical
examples and exercises.

4. Graph Theory with Applications
This book by J.A. Bondy and U.S.R. Murty is a foundational text that explores
graph theory concepts alongside real-world applications. It covers
fundamental ideas like connectivity, coloring, and planar graphs, with a
wealth of illustrative examples. The book is well-suited for students and
professionals interested in applied aspects of graph theory.

5. Algorithmic Graph Theory
By Alan Gibbons, this text emphasizes algorithmic approaches to graph theory
problems. It covers key algorithms for searching, shortest paths, network
flows, and matching. The book is practical for computer scientists seeking
efficient methods for graph-related computations.

6. Graphs, Networks and Algorithms
Written by Dieter Jungnickel, this book integrates graph theory with network
optimization and algorithm analysis. It covers theoretical foundations as
well as algorithmic techniques for problems like network flows and
scheduling. The text is valuable for students in operations research and
computer science.

7. Modern Graph Theory
Béla Bollobás’s book delves into advanced topics in graph theory, including
random graphs, extremal theory, and graph coloring. It is a rigorous and
comprehensive resource aimed at graduate students and researchers. The book
combines deep theoretical insights with a broad scope of contemporary topics.

8. Introduction to Graph Theory and Combinatorics
This text by David Guichard provides a balanced introduction to both graph
theory and combinatorial methods. It includes fundamental concepts, proofs,
and a variety of exercises that help reinforce understanding. The book is
suitable for undergraduate courses in discrete mathematics.

9. Graph Theory: An Advanced Course
László Lovász’s book offers an in-depth exploration of graph theory for
advanced students and researchers. It covers classical topics along with
recent developments in the field, emphasizing both theory and applications.
The text is known for its clarity and comprehensive treatment of complex
ideas.
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  discrete mathematics graph theory: Discrete Mathematics and Graph Theory K. Erciyes,
2021-01-28 This textbook can serve as a comprehensive manual of discrete mathematics and graph
theory for non-Computer 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.
  discrete mathematics graph theory: DISCRETE MATHEMATICS AND GRAPH THEORY
BHAVANARI SATYANARAYANA, KUNCHAM SYAM PRASAD, 2014-04-04 This comprehensive and
self-contained text provides a thorough understanding of the concepts and applications of discrete
mathematics and graph theory. It is written in such a manner that beginners can develop an interest
in the subject. Besides providing the essentials of theory, the book helps develop problem-solving
techniques and sharpens the skill of thinking logically. The book is organized in two parts. The first
part on discrete mathematics covers a wide range of topics such as predicate logic, recurrences,
generating function, combinatorics, partially ordered sets, lattices, Boolean algebra, finite state
machines, finite fields, elementary number theory and discrete probability. The second part on
graph theory covers planarity, colouring and partitioning, directed and algebraic graphs. In the
Second Edition, more exercises with answers have been added in various chapters. Besides, an
appendix on languages has also been included at the end of the book. The book is intended to serve
as a textbook for undergraduate engineering students of computer science and engineering,
information communication technology (ICT), and undergraduate and postgraduate students of
mathematics. It will also be useful for undergraduate and postgraduate students of computer
applications. KEY FEATURES • Provides algorithms and flow charts to explain several concepts. •
Gives a large number of examples to illustrate the concepts discussed. • Includes many worked-out
problems to enhance the student’s grasp of the subject. • Provides exercises with answers to
strengthen the student’s problem-solving ability. AUDIENCE • Undergraduate Engineering students
of Computer Science and Engineering, Information communication technology (ICT) •
Undergraduate and Postgraduate students of Mathematics. • Undergraduate and Postgraduate
students of Computer Applications.
  discrete mathematics graph theory: Convexity and Graph Theory M. Rosenfeld, J. Zaks,
1984-01-01 Among the participants discussing recent trends in their respective fields and in areas of
common interest in these proceedings are such world-famous geometers as H.S.M. Coxeter, L.
Danzer, D.G. Larman and J.M. Wills, and equally famous graph-theorists B. Bollobás, P. Erdös and F.
Harary. In addition to new results in both geometry and graph theory, this work includes articles
involving both of these two fields, for instance ``Convexity, Graph Theory and Non-Negative
Matrices'', ``Weakly Saturated Graphs are Rigid'', and many more. The volume covers a broad
spectrum of topics in graph theory, geometry, convexity, and combinatorics. The book closes with a
number of abstracts and a collection of open problems raised during the conference.
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  discrete mathematics graph theory: Discrete Mathematics ,
  discrete mathematics graph theory: Discrete Mathematics Sriraman Sridharan, R.
Balakrishnan, 2019-07-30 Conveying ideas in a user-friendly style, this book has been designed for a
course in Applied Algebra. The book covers graph algorithms, basic algebraic structures, coding
theory and cryptography. It will be most suited for senior undergraduates and beginning graduate
students in mathematics and computer science as also to individuals who want to have a knowledge
of the below-mentioned topics. Provides a complete discussion on several graph algorithms such as
Prims algorithm and Kruskals algorithm for sending a minimum cost spanning tree in a weighted
graph, Dijkstras single source shortest path algorithm, Floyds algorithm, Warshalls algorithm,
Kuhn-Munkres Algorithm. In addition to DFS and BFS search, several applications of DFS and BFS
are also discussed. Presents a good introduction to the basic algebraic structures, namely, matrices,
groups, rings, fields including finite fields as also a discussion on vector spaces and linear equations
and their solutions. Provides an introduction to linear codes including cyclic codes. Presents a
description of private key cryptosystems as also a discussion on public key cryptosystems such as
RSA, ElGamal and Miller-Rabin. Finally, the Agrawal-KayalSaxena algorithm (AKS Algorithm) for
testing if a given positive integer is prime or not in polynomial time is presented- the first time in a
textbook. Two distinguished features of the book are: Illustrative examples have been presented
throughout the book to make the readers appreciate the concepts described. Answers to all
even-numbered exercises in all the chapters are given.
  discrete mathematics graph theory: Discrete Mathematics with Graph Theory Edgar G.
Goodaire, Michael M. Parmenter, 2003
  discrete mathematics graph theory: DISCRETE MATHEMATICS AND GRAPH THEORY
BISWAL, PURNA CHANDRA, 2015-10-21 This textbook, now in its fourth edition, continues to
provide an accessible introduction to discrete mathematics and graph theory. The introductory
material on Mathematical Logic is followed by extensive coverage of combinatorics, recurrence
relation, binary relations, coding theory, distributive lattice, bipartite graphs, trees, algebra, and
Polya’s counting principle. A number of selected results and methods of discrete mathematics are
discussed in a logically coherent fashion from the areas of mathematical logic, set theory,
combinatorics, binary relation and function, Boolean lattice, planarity, and group theory. There is an
abundance of examples, illustrations and exercises spread throughout the book. A good number of
problems in the exercises help students test their knowledge. The text is intended for the
undergraduate students of Computer Science and Engineering as well as to the students of
Mathematics and those pursuing courses in the areas of Computer Applications and Information
Technology. New to the Fourth Edition • Introduces new section on Arithmetic Function in Chapter
9. • Elaborates enumeration of spanning trees of wheel graph, fan graph and ladder graph. •
Redistributes most of the problems given in exercises section-wise. • Provides many additional
definitions, theorems, examples and exercises. • Gives elaborate hints for solving exercise problems.
  discrete mathematics graph theory: Introduction to Graph Theory Khee Meng Koh, F. M.
Dong, Eng Guan Tay, 2007 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 graph theory: Discrete Mathematics , 1996
  discrete mathematics graph theory: Graph Theory Ralucca Gera, Teresa W. Haynes,
Stephen T. Hedetniemi, 2018-10-26 This second volume in a two-volume series provides an extensive
collection of conjectures and open problems in graph theory. It is designed for both graduate
students and established researchers in discrete mathematics who are searching for research ideas
and references. Each chapter provides more than a simple collection of results on a particular topic;
it captures the reader’s interest with techniques that worked and failed in attempting to solve



particular conjectures. The history and origins of specific conjectures and the methods of
researching them are also included throughout this volume. Students and researchers can discover
how the conjectures have evolved and the various approaches that have been used in an attempt to
solve them. An annotated glossary of nearly 300 graph theory parameters, 70 conjectures, and over
600 references is also included in this volume. This glossary provides an understanding of
parameters beyond their definitions and enables readers to discover new ideas and new definitions
in graph theory. The editors were inspired to create this series of volumes by the popular and
well-attended special sessions entitled “My Favorite Graph Theory Conjectures,” which they
organized at past AMS meetings. These sessions were held at the winter AMS/MAA Joint Meeting in
Boston, January 2012, the SIAM Conference on Discrete Mathematics in Halifax in June 2012, as
well as the winter AMS/MAA Joint Meeting in Baltimore in January 2014, at which many of the
best-known graph theorists spoke. In an effort to aid in the creation and dissemination of
conjectures and open problems, which is crucial to the growth and development of this field, the
editors invited these speakers, as well as other experts in graph theory, to contribute to this series.
  discrete mathematics graph theory: Discrete Mathematics Amanda Chetwynd, Peter
Diggle, 1995-09-17 As an introduction to discrete mathematics, this text provides a straightforward
overview of the range of mathematical techniques available to students. Assuming very little prior
knowledge, and with the minimum of technical complication, it gives an account of the foundations
of modern mathematics: logic; sets; relations and functions. It then develops these ideas in the
context of three particular topics: combinatorics (the mathematics of counting); probability (the
mathematics of chance) and graph theory (the mathematics of connections in networks). Worked
examples and graded exercises are used throughout to develop ideas and concepts. The format of
this book is such that it can be easily used as the basis for a complete modular course in discrete
mathematics.
  discrete mathematics graph theory: 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 graph theory: 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 graph theory: 50 years of Combinatorics, Graph Theory, and
Computing Fan Chung, Ron Graham, Frederick Hoffman, Ronald C. Mullin, Leslie Hogben, Douglas
B. West, 2019-11-15 50 Years of Combinatorics, Graph Theory, and Computing advances research in
discrete mathematics by providing current research surveys, each written by experts in their



subjects. The book also celebrates outstanding mathematics from 50 years at the Southeastern
International Conference on Combinatorics, Graph Theory & Computing (SEICCGTC). The
conference is noted for the dissemination and stimulation of research, while fostering collaborations
among mathematical scientists at all stages of their careers. The authors of the chapters highlight
open questions. The sections of the book include: Combinatorics; Graph Theory; Combinatorial
Matrix Theory; Designs, Geometry, Packing and Covering. Readers will discover the breadth and
depth of the presentations at the SEICCGTC, as well as current research in combinatorics, graph
theory and computer science. Features: Commemorates 50 years of the Southeastern International
Conference on Combinatorics, Graph Theory & Computing with research surveys Surveys highlight
open questions to inspire further research Chapters are written by experts in their fields Extensive
bibliographies are provided at the end of each chapter
  discrete mathematics graph theory: Quo Vadis, Graph Theory? J. Gimbel, J.W. Kennedy, L.V.
Quintas, 1993-03-17 Graph Theory (as a recognized discipline) is a relative newcomer to
Mathematics. The first formal paper is found in the work of Leonhard Euler in 1736. In recent years
the subject has grown so rapidly that in today's literature, graph theory papers abound with new
mathematical developments and significant applications.As with any academic field, it is good to
step back occasionally and ask Where is all this activity taking us?, What are the outstanding
fundamental problems?, What are the next important steps to take?. In short, Quo Vadis, Graph
Theory?. The contributors to this volume have together provided a comprehensive reference source
for future directions and open questions in the field.
  discrete mathematics graph theory: Graphs Robin J. Wilson, John J. Watkins, 1990 An
introduction to discrete mathematics, this new text on graph theory develops a mathematical
framework to interrelate and solve different problems. It introduces the concepts of logic, proof and
mathematical problem-solving and places an emphasis on algorithms in every chapter.
  discrete mathematics graph theory: Designs and Graphs C.J. Colbourn, D. Jungnickel, A.
Rosa, 2016-06-06 In 1988, the news of Egmont Köhler's untimely death at the age of 55reached his
friends and colleagues. It was widely felt that a lastingmemorial tribute should be organized. The
result is the present volume,containing forty-two articles, mostly in combinatorial design theory
andgraph theory, and all in memory of Egmont Köhler. Designs and graphswere his areas of
particular interest; he will long be remembered for hisresearch on cyclic designs, Skolem sequences,
t-designs and theOberwolfach problem. Professors Lenz and Ringel give a detailedappreciation of
Köhler's research in the first article of thisvolume.There is, however, one aspect of Egmont Köhler's
biographythat merits special attention. Before taking up the study of mathematics atthe age of 31,
he had completed training as a musician (studying bothcomposition and violoncello at the
Musikhochschule in Berlin), and workedas a cellist in a symphony orchestra for some years. This
accounts for hisinterest in the combinatorial aspects of music. His work and lectures inthis direction
had begun to attract the interest of many musicians, and hehad commenced work on a book on
mathematical aspects of musical theory. Itis tragic indeed that his early death prevented the
completion of his work;the surviving paper on the classification and complexity of chordsindicates
the loss that his death meant to the area, as he was almostuniquely qualified to bring mathematics
and music together, being aprofessional in both fields.
  discrete mathematics graph theory: Graphs and Applications Joan M. Aldous, Robin J. Wilson,
2003-02-10 Discrete Mathematics is one of the fastest growing areas in mathematics today with an
ever-increasing number of courses in schools and universities. Graphs and Applications is based on a
highly successful Open University course and the authors have paid particular attention to the
presentation, clarity and arrangement of the material, making it ideally suited for independent study
and classroom use. Includes a large number of examples, problems and exercises.
  discrete mathematics graph theory: Directions in Infinite Graph Theory and
Combinatorics R. Diestel, 2016-06-06 This book has arisen from a colloquium held at St. John's
College, Cambridge, in July 1989, which brought together most of today's leading experts in the field
of infinite graph theory and combinatorics. This was the first such meeting ever held, and its aim



was to assess the state of the art in the discipline, to consider its links with other parts of
mathematics, and to discuss possible directions for future development. This volume reflects the
Cambridge meeting in both level and scope. It contains research papers as well as expository
surveys of particular areas. Together they offer a comprehensive portrait of infinite graph theory
and combinatorics, which should be particularly attractive to anyone new to the discipline.
  discrete mathematics graph theory: Quantitative Graph Theory Matthias Dehmer, Frank
Emmert-Streib, 2014-10-27 The first book devoted exclusively to quantitative graph theory,
Quantitative Graph Theory: Mathematical Foundations and Applications presents and demonstrates
existing and novel methods for analyzing graphs quantitatively. Incorporating interdisciplinary
knowledge from graph theory, information theory, measurement theory, and statistical techniques,
this book covers a wide range of quantitative-graph theoretical concepts and methods, including
those pertaining to real and random graphs such as: Comparative approaches (graph similarity or
distance) Graph measures to characterize graphs quantitatively Applications of graph measures in
social network analysis and other disciplines Metrical properties of graphs and measures
Mathematical properties of quantitative methods or measures in graph theory Network complexity
measures and other topological indices Quantitative approaches to graphs using machine learning
(e.g., clustering) Graph measures and statistics Information-theoretic methods to analyze graphs
quantitatively (e.g., entropy) Through its broad coverage, Quantitative Graph Theory: Mathematical
Foundations and Applications fills a gap in the contemporary literature of discrete and applied
mathematics, computer science, systems biology, and related disciplines. It is intended for
researchers as well as graduate and advanced undergraduate students in the fields of mathematics,
computer science, mathematical chemistry, cheminformatics, physics, bioinformatics, and systems
biology.
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