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Discrete Mathematics With
Applications Susanna

Introduction: Why
Discrete Mathematics
Matters

In  the  vast  landscape  of  mathematical
education,  few  subjects  have  proven  as
practically  transformative  as  discrete
mathematics. Unlike calculus, which deals
with  continuous  change,  discrete
mathematics  focuses  on  structures  that
are  fundamentally  separate  and  distinct.
This branch of math underpins computer
science, cryptography, network theory, and
data  ana lys i s .  Fo r  s tudents  and
professionals  seeking  a  rigorous  yet
accessible entry point, one textbook stands
out  as  a  trusted  companion:  Discrete
Mathematics  With  Applications  by
Susanna S. Epp. This article explores why
this  text  has  become  a  cornerstone  for
learners  worldwide,  how  its  approach
differs  from  other  resources,  and  what
makes it a must-have reference for those
serious  about  master ing  discrete
structures.

Who Is Susanna S. Epp
and Why Her Approach
Matters

Susanna S.  Epp is  a  mathematician  and
educator  who  has  spent  decades  refining
how discrete mathematics is taught. She is
a professor emerita at DePaul University in
Chicago,  and  her  work  reflects  a  deep

understanding  of  how  students  learn
abstract reasoning. Her textbook, Discrete
Mathematics  With  Applications,  first
published in the 1990s,  has been widely
adopted  in  universities  across  North
America  and  beyond.  Epp's  philosophy
centers  on  building  logical  thinking from
the  ground  up.  She  emphasizes  careful
explanations,  step-by-step  proofs,  and  a
conversational  tone  that  demystifies
challenging  concepts.  This  is  not  a  dry
compilation of theorems; it  is a teaching
tool  engineered  to  foster  genuine
comprehension.

Core Themes in
Discrete Mathematics
With Applications

What  sets  this  textbook  apart  is  its
deliberate  sequencing  and  clarity.  The
content is organized to guide the reader
from fundamental logic to more complex
combinatorial  and  algebraic  structures.
Below are the primary thematic pillars that
define the book.

Formal Logic and Proof
Techniques

The  opening  chapters  lay  a  rigorous
foundation in propositional  and predicate
logic.  Epp introduces truth tables, logical
equivalences,  quantifiers,  and  rules  of
inference with notable patience. She then
transitions to proof strategies: direct proof,



proof  by  contraposit ive,  proof  by
contradiction, and mathematical induction.
Each  method  is  illustrated  with  multiple
examples that show not only how a proof
works  but  why  one  might  choose  a
particular approach. For many readers, this
section  alone  is  worth  the  price  of  the
book.  The  emphasis  on  writing  clear,
structured  arguments  is  invaluable  for
computer science students who will  later
need to reason about algorithms and data
structures.

Set Theory and Functions

Sets  are  the  building  blocks  of  discrete
mathematics.  Epp  covers  set  definitions,
operations,  Venn  diagrams,  and  the
relationship  between sets  and logic.  She
then  explores  functions:  injective,
surjective,  bijective,  and  the  concept  of
inverse  functions.  The  treatment  of
cardinality,  including  finite  and  infinite
sets,  is  particularly  well-handled.  The
discussion of Cantor's diagonal argument is
presented in an accessible manner without
sacrificing  mathematical  precision.
Students  often  find  this  section
enlightening because it connects abstract
set  theory  to  practical  ideas  about
counting  and  classification.

Relations and Their Properties

Relations  extend the concept  of  sets  by
describing connections between elements.
Epp  thoroughly  examines  reflexive,
symmetric,  transitive,  and  antisymmetric
relations. Equivalence relations and partial
orders  receive  dedicated  attention,  with
examples drawn from real-world scenarios
like  scheduling  tasks  or  organizing  data.
The chapter  on  relations  also  introduces
closure properties, which are important for
understanding  database  theory  and
algorithm  design.  The  author's  clear
notation and consistent  use of  examples

make this often-tricky topic manageable.

Combinatorics and Counting

Counting problems are central to discrete
mathematics. Epp covers the multiplication
rule,  permutations,  combinations,  the
pigeonhole  principle,  and  recurrence
relations.  She  also  includes  a  gentle
introduction to generating functions, which
can be skipped in an introductory course
but is available for deeper exploration. The
exercises  in  this  section  range  from
stra ight forward  to  cha l leng ing ,
encouraging students to develop problem-
solving intuition. Many of the problems are
drawn  from  contexts  like  scheduling
tournaments,  forming  committees,  or
counting passwords,  making the material
feel relevant and engaging.

Graph Theory and Trees

Graph theory is one of the most visually
accessible areas of discrete mathematics.
Epp  introduces  graphs,  digraphs,  paths,
cycles,  and  connectivity.  She  covers
Eulerian  and  Hamiltonian  paths,  planar
graphs, and graph coloring. The treatment
of  trees  includes  spanning  trees,  rooted
trees, and binary search trees. Applications
such as network routing, minimal spanning
trees (Kruskal  and Prim algorithms),  and
tournament scheduling are discussed. The
balance between theory and application is
well  maintained.  Students  can  see  why
graph theory matters for everything from
GPS navigation to social network analysis.

Boolean Algebra and Circuit
Design

For those interested in computer hardware
and  logic  design,  Epp  provides  a  solid
introduction  to  Boolean  algebra.  She
covers  Boolean  functions,  logic  gates,
Karnaugh maps, and circuit minimization.
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This section connects directly to the earlier
material on propositional logic, reinforcing
the unity of discrete mathematical ideas.
The examples are concrete, often showing
how  to  simplify  actual  circuit  designs.
Computer  eng ineer ing  s tudents
particularly  appreciate  this  part  of  the
book.

What Makes This Book
Different from Other
Discrete Math
Textbooks

There  are  several  respectable  discrete
mathematics  textbooks  on  the  market,
including those by Rosen,  Johnsonbaugh,
and  Grimaldi .  However,  Discrete
Mathematics  With  Applications  by
Susanna  Epp  has  a  distinct  voice  and
pedagogical  philosophy.  Here  are  some
key differentiators:

Readability: Epp writes in a clear,
friendly prose style. Sentences are
not overly dense, and notation is
introduced gradually. Readers often
report that they can understand the
material without constant help from
an instructor.
Emphasis on Proof: From the very
beginning, Epp builds proof-writing
skills. She does not assume that
students already know how to
construct a valid argument. This
makes the book suitable for self-
study and for programs that want to
strengthen logical reasoning across
the curriculum.
Abundant Exercises: The exercise
sets are unusually rich. They include
routine practice problems,
conceptual questions, and
challenging proofs. Many exercises
are designed to be solved in multiple

ways, encouraging flexible thinking.
Applications-Focused: While the
mathematics is rigorous, Epp
constantly ties concepts to real-world
applications: cryptography, coding
theory, algorithm analysis, database
design, and networking. This keeps
the material grounded and
motivational for students who
wonder where they will ever use
discrete math.
Online Resources: The book is
supported by a companion website
that includes additional exercises,
tutorial videos, and supplementary
materials. Instructors also have
access to a test bank and solutions
manual, making it easier to adopt for
course use.

Who Should Use This
Book

D i s c r e t e  M a t h e m a t i c s  W i t h
Applications  is  primarily  aimed  at
undergraduate  students  majoring  in
computer  science,  mathematics,  or
engineering.  However,  its  audience  is
broader than that. Here are specific groups
who will benefit:

Computer science students: The
material on logic, sets, functions,
relations, graphs, and Boolean
algebra directly supports courses in
algorithms, data structures,
databases, and theory of
computation.
Mathematics majors: The
emphasis on proof writing and
rigorous reasoning is excellent
preparation for upper-level
mathematics courses in abstract
algebra, real analysis, and
combinatorics.
Self-taught learners and



professionals: The clear exposition
and abundance of exercises make
this book suitable for independent
study. Many programmers and data
analysts have used it to strengthen
their analytical skills.
High school teachers and
advanced students: The book is
also used in advanced high school
courses and for preparation for
competitions. The material on
counting and graph theory is
particularly valuable for the
mathematics Olympiad curriculum.

Real-World
Applications: Where
Discrete Mathematics
Comes to Life

One  of  the  most  compelling  reasons  to
study discrete mathematics is its profound
and  growing  impact  on  technology  and
science.  Discrete  Mathematics  With
Applications  does not treat applications
as an afterthought;  they are woven into
every chapter. Here are some areas where
the concepts from this  book are directly
applied:

Cryptography and Cybersecurity

Modern encryption methods, such as RSA
and  elliptic  curve  cryptography,  rely  on
modular arithmetic, prime number theory,
and algorithmic number theory. The logic
and proof sections of Epp's book build the
reasoning skills needed to understand why
these systems are secure.  Combinatorics
also  p lays  a  ro le  in  analyz ing  the
complexity  of  brute-force  attacks.

Algorithm Design and Analysis

Every  algorithm  is  built  on  discrete

structures:  graphs,  trees,  sets,  and
functions.  The  ability  to  prove  that  an
algorithm works correctly and to analyze
its  running  time  depends  on  the  proof
techniques and counting methods taught
in  this  book.  When  students  later  study
sorting  algorithms,  graph  traversal,  or
dynamic programming, they find that Epp's
material has prepared them well.

Database Theory and Data
Mining

Relational  databases  are  built  on  the
theory of relations and sets. SQL queries
are essentially logical statements that filter
and  combine  data.  Understanding
equivalence  relat ions,  functional
dependencies, and normal forms requires
the foundational  knowledge developed in
D i s c r e t e  M a t h e m a t i c s  W i t h
Applications.  Data  mining  techniques
such as association rule learning also draw
on combinatorial reasoning.

Network Design and Social
Network Analysis

Graph theory is the language of networks.
Whether you are modeling the internet, a
transportation system,  or  a  social  media
platform,  the  concepts  of  connectivity,
paths,  and  graph  coloring  are  essential.
Epp 's  t reatment  o f  Eu ler ian  and
Hamiltonian  paths,  spanning  trees,  and
network flows provides the vocabulary and
analytical tools needed to work in this field.

Operating Systems and
Resource Allocation

Schedu l ing  a lgor i thms,  memory
management,  and deadlock  detection  all
rely  on  discrete  mathematical  principles.
Par t ia l  orders  are  used  to  model
precedence constraints in task scheduling,
and  graph  coloring  is  used  to  allocate
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resources  efficiently.  The  book's  material
on relations and graphs directly supports
these topics.

How to Get the Most
Out of This Textbook

D i s c r e t e  M a t h e m a t i c s  W i t h
Applications  is  a  dense  but  rewarding
text. To maximize your learning, consider
the following strategies:

Read actively: Keep a notebook1.
nearby and work through the
examples as you read. Do not simply
read the proofs; reconstruct them on
your own.
Do the exercises: The exercises2.
are carefully designed to reinforce
the material. Start with the easier
problems to build confidence, then
tackle the more challenging ones.
The book contains hundreds of
problems, so there is plenty of
practice material.
Form a study group: Discrete3.
mathematics is best learned
collaboratively. Discussing proofs
and problem-solving strategies with
peers can deepen your
understanding and reveal insights
you might miss on your own.
Use online resources: Supplement4.
your reading with the companion
website, video lectures, and online
forums. Many instructors post lecture
notes and additional problems that
align with the book's approach.
Focus on proof writing: The ability5.
to write clear, logical proofs is one of
the most valuable skills you will gain
from this book. Practice writing
proofs in complete sentences, and
ask for feedback from instructors or
peers.

Common Challenges
and How to Overcome
Them

Even with a well written textbook, discrete
mathematics can be challenging. Here are
some  common  difficulties  students  face
when using Discrete Mathematics With
Applications,  along  with  advice  for
overcoming  them:

Logic and notation: The formal
notation of predicate logic can feel
alien at first. Spend time with the
truth tables and practice translating
everyday statements into logical
form. This investment will pay off
throughout the rest of the book.
Proof by induction: Induction is a
powerful but subtle technique. Work
through many examples, and pay
attention to the base case and the
inductive step. It is easy to confuse
the assumption and what needs to
be proved.
Combinatorics problems:
Counting problems can be tricky
because there are often multiple
ways to reach the same answer.
Practice identifying when to use
permutations vs. combinations, and
learn to recognize common counting
patterns.
Graph theory terminology: Graph
theory has a large vocabulary. Make
flashcards for terms like complete
graph, bipartite graph, tree, circuit,
and cut vertex. Visualizing graphs
will help you remember their
properties.
Pacing: The book is long and
comprehensive. It is not necessary to
read every chapter in order. Many
instructors select specific chapters
that align with their course goals. If



you are self-studying, prioritize the
chapters that are most relevant to
your interests or needs.

What Readers Say
About Discrete
Mathematics With
Applications

Student and instructor reviews consistently
highlight  several  strengths.  Many  praise
the book for  its  clarity  and accessibility.
Readers  often  report  that  the  book  is
"conversational"  and  "easy  to  follow"

compared to other math texts. The quality
of the exercises is frequently mentioned as
a standout feature. Instructors appreciate
the  breadth  of  topics  and  the  modular
organization,  which allows them to tailor
the  course  to  their  curriculum.  Some
criticism exists: a few readers find the pace
slow in the early chapters, and others wish
for more coverage of advanced topics like
computational  complexity  or  formal
languages.  However,  for  an  introductory
textbook, the consensus is overwhelmingly
positive.

Conclusion


