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Course Outline for Mathematics 8


DISCRETE MATHEMATICS 

Catalog Description:


MATH 8 ‑ Discrete Mathematics -- 3 units


Counting techniques, sets and logic, Boolean algebra, analysis of algorithms, graph theory, trees, combinatorics, recurrence relations, introduction to automata.  Designed for majors in mathematics and computer science.  Prerequisite:  Mathematics 1 (completed with a grade of “C” or  higher).  

3 hours.

Prerequisite Skills:  


Upon entry to the class the student should be able to:


 1.
demonstrate a working knowledge of the Cartesian coordinate system including:  slope of a line, equation of a line, delta notation;


 2.
understand the nature of a function;

3. graph algebraic and trigonometric functions;

4. understand limits and continuity of functions.

Expected Outcomes for Students:


Upon completion of the course, the student should be able to:

 
 1.
apply principles of propositional logic to the construction of formal proofs;

 
 2.
apply mathematical induction to problems in sequences, series, and algorithms;

 
 3.
measure complexity and efficiency of a variety of computer algorithms;

 
 4.
apply concepts of combinatorics to analysis of recursive algorithms;

 
 5.
apply concepts of graph theory to shortest path problems;

 
 6.
solve recurrence relations and apply them to sorting and searching algorithms;

 
 7.
apply properties of trees to analysis of simple games and sorting problems;

 
 8.
apply laws of Boolean algebra to simplification of combinatorial circuits;

 
 9.
design finite machines and automata.

Course Content:

 
 1.
Rules of inference, sets, sequences, functions, relations, recurrence equations

 
 2.
Boolean algebra, logic circuits, Karnaugh maps

 
 3.
Mathematical induction, Big Oh notation, complexity of algorithms

 
 4.
Counting:  permutations and combinations, inclusion‑exclusion principle, divide and conquer algorithms

 
 5.
Graphs:  Euler and Hamilton paths, coloring, isomorphism, representations, minimal path, planarity, connectivity

 
 6.
Trees:  traversal, minimal spanning trees, game trees

7. Finite state machines, languages

Methods of Presentation:

 
 1.
Lecture/demonstration.

 
 2.
Discussion.

Methods of Evaluating Student Progress:


 1.
Homework

 
 2.
Quizzes

 
 3.
Midterm

 
 4.
Final examination

Textbook(s) (Typical):


Discrete Mathematics, Kenneth Rosen, McGraw-Hill Publishers

Special Student Materials:


A calculator may be required.
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