
MISSOURI WESTERN STATE UNIVERSITY

COLLEGE OF LIBERAL ARTS AND SCIENCES

DEPARTMENT OF COMPUTER SCIENCE, MATHEMATICS, AND PHYSICS
COURSE NUMBER:

MAT 208

COURSE NAME:

Discrete Mathematics

COURSE DESCRIPTION:

This course is a study of mathematical reasoning including the nature and methods of proof, relations and functions, combinatorics and graph theory, Boolean Algebra, and applications of these topics.  Attention will be given to the direct applications to computer science.
3 credit hours, offered fall and spring semesters.  (Same as CSC 208)
PREREQUISITE:

Credit or concurrent enrollment in MAT 177 and CSC 184.
TEXT:

Mathematical Structures for Computer Science, Judith L. Gersting, 5th Edition, 
W. H. Freeman and Company, 2003

TECHNOLOGY:

Students will utilize computers and a high-level computer language to solve problems involving algorithmic computations.

COURSE OBJECTIVES:

The major goal of this course is to develop competence to use mathematics to communicate, to reason, and to solve problems.

It is assumed that this major goal will have been reached, at least partially, if the following objectives are accomplished.  Successful students will be able to:


1.
Utilize set theory and logic to analyze and solve problems.


(MoStep Mathematics Competencies 1.1, 1.2, 1.3, 1.5, 1.6)

2.
Utilize the axiomatic approach in developing mathematical truth.



(MoStep Mathematics Competencies 5.1, 5.2, 5.3, 5.4, 5.5)



3.
Communicate using mathematical language and symbolism.



(MoStep Mathematics Competencies 6.1)

4. 
Represent and manipulate binary relations using matrices.


(MoStep Mathematics Competencies 7.3)

5.
Solve arrangement and selection problems using appropriate combinatorial techniques.


(MoStep Mathematics Competencies 1.10, 2.5, 7.1)

6.
Solve difference equations and recursion problems.


(MoStep Mathematics Competencies 7.4, 7.5, 8.3)

7.
Utilize elementary graph theory to solve path, tree, and search problems.


(MoStep Mathematics Competencies 2.6)

8.
Interact verbally with others to clarify and extend understanding of mathematical situations.
STUDENT COMPETENCIES:

In order to meet the above objectives, successful students will:


1.
Utilize functional notation and the algebraic properties of functions in appropriate situations.


2.
Construct truth tables of propositions.


3.
Translate written statements into symbolic logic statements and symbolic logic statements into words.


4.
Judge the validity of logical arguments.


5.
Correctly use quantifiers and logical operators.


6.
Prove theorems about sets using the algebraic properties of sets.


7.
Construct formal proofs using direct and indirect arguments.


8.
Prove theorems using Mathematical Induction.


9.
Use directed graphs to describe binary relations.


10.
Use matrices to describe binary relations.


11.
Prove or disprove that a relation is an equivalence relation.


12.
Define and use partial order relations.


13.
Solve combinatorial problems.


14.
Represent problem situations using sequences and/or series.


15.
Use recursion techniques to solve problems.


16.
Use generating functions to solve problems.


17.
Define terms relating to graphs.


18.
Prove Euler's Theorem.


19.
Identify Euler paths and circuits and Hamiltonian paths and circuits.


20.
Define terms relating to trees.


21.
Develop search strategies.


22.
Solve problems using weighted graphs.

COURSE OUTLINE:


I.
Formal Logic


A.  
Statements, Symbolic Representation, and Tautologies

B. Propositional Logic

C. Quantifiers, Predicates, and Validity

D. Predicate Logic

E. Logic Programming

F. Proof of Correctness

II.
Proofs, Recursion, and Analysis of Algorithms
 
A.
Proof Techniques

B. Induction

C. More on Proof of Correctness

D. Recursion and Recurrence Relations

E. Analysis of Algorithms


III.  
Sets, Combinatorics, and Probability

A. Sets

B. Counting

C. Principle of Inclusion and Exclusion; Pigeonhole Principle

D. Permutations and Combinations

E. Probability

F. Binomial Theorem

 
IV.  
Relations, Functions, and Matrices

A. Relations

B. Topological Sorting

C. Relations and Databases

D. Functions

E. Matrices

V. Graphs and Trees

A. Graphs and Their Representations

B. Trees and Their Representations

C. Decision Trees

D. Huffman Codes

VI. Graph Algorithms

A. Directed Graphs and Binary Relations; Warshall’s Algorithm

B. Euler Path and Hamiltonian Circuit

C. Shortest Path and Minimal Spanning Tree

D. Traversal Algorithms

VII. Boolean Algebra and Computer Logic

A. Boolean Algebra Structure

B. Logic Networks

C. Minimization

VIII. Modeling Arithmetic, Computation, and Languages

A. Algebraic Structures

B. Finite-State Machines

C. Turing Machines

D. Formal Languages
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