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Abstract

Almost every college has a course on discrete mathematics.  However, there is a wide spectrum of topics and emphasis.  The range of topics will be discussed, and then my own opinion of what is important will be given.  Others will have different opinions.
Defining a Discrete Mathematics Course
We start with an outline of the topics typically included in discrete mathematics courses.  The list is meant to include topics covered in all kinds of discrete mathematics courses, over the whole spectrum of courses, as discussed below.
1) Logic

(a) Truth Tables

(b) Quantifiers

(c) Logic Gates

2) Sets

(a) Naïve Set Theory

(b) Operations

3) Number Theory

(a) Elements

(b) Applications (to codes)

4) Proof Techniques

(a) Direct and Indirect

(b) Induction

5) Relations

(a) Equivalence Relations

(b) Functions

6) Recursion

(a) Functions / Definitions

(b) Difference Equations

7) Counting – Basic (and Advanced?)

(a) Permutations and Combinations

(b) Probability

8) Graphs

(a) Structures (circuits, …)

(b) Invariants (κ, χ, …)

9) Trees

(a) Traversal

(b) Minimum Spanning Trees

10) Analysis of Algorithms

(a)  Big-O
(b)  Search and Sort Algorithms
11) Pre-Assembly

      (a) Boolean Algebra

      (b) Formal Grammars

Of course, no single course covers all of the topics listed above.  In fact, some of the topics are primarily of interest to pure mathematics majors, others are primarily of interest to computer science majors, and most fit somewhere in between.  Consequently, we understand each topic to sit somewhere on a spectrum with mathematics at one end and computer science at the other end.  An instructor’s choice of topics this reflects the position on the spectrum of the students.
A Bridge Course

A discrete mathematics course is often referred to as a bridge course, but a bridge to what?  Here is a list of courses for which discrete mathematics is typically a prerequisite.  Consequently, we see to where the bridge from discrete mathematics leads.
· Any class requiring proofs

· Number Theory - Elements

· Abstract Algebra - Sets, Relations, Modular Arithmetic

· Linear Algebra - Matrices

· Advanced Calculus - Quantifiers, Set Operations

· Probability and Statistics - Counting

· Analysis of Algorithms - big-O

· Assembly Language - Binary Numbers

Additionally, a discrete mathematics course can serve as a filter.  It filters out those students who will or will not succeed in upper level mathematics classes.
What’s in a Name?

The Pennsylvania SSHE schools have different types of discrete mathematics courses.  Very simply, types are distinguished by their position on the math-cs spectrum described above.  The particular type is often reflected by the name of the course.
“Discrete Mathematics”
· Bloomsburg
· Cheyney*

· California

· Edinboro

· Indiana

· Kutztown

· Shippensburg

· West Chester

“Foundations of Mathematics”
· Cheyney*

· Lock Haven
“Introduction to Mathematical Proofs”
· Millersville
“Discrete Mathematical Structures”
· Clarion

· East Stroudsburg

Popular Books

Ultimately, the type of discrete mathematics course being taught is most strongly indicated by the textbook being used.  The top two most popular textbooks in discrete mathematics are listed below.  Additionally, a third is listed with an obvious bias.

Kenneth Rosen, Discrete Mathematics and Its Applications.

Susanna Epp, Discrete Mathematics with Applications.

Kevin Ferland, Discrete Mathematics: An Introduction to Proofs and Combinatorics.
…coming 2008/2009.
My Opinion

When I have taught discrete mathematics over the last four years, I have had a strong bias to the mathematics end of the spectrum.  However, I have started to move away from this extreme.  Indeed, the writing of my book and the need to satisfy the needs of many possible instructors has helped me to appreciate the many topics that can be included in a discrete mathematics course.  I expect that over time I will end of somewhere just on the mathematics side of the math-cs spectrum, and that is perhaps the correct position to hold.
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