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1. Course Description:

Discussion of discrete structures frequently encountered in computer science and engineering, with an emphasis in problem solving skills and algorithms. Topics include set theory, proof techniques, graphs and trees, functions, recursive functions and procedures, inductively defined sets, grammars, equivalence, inductive proof, counting, discrete probability, and their applications to computing problems.

2. Pre-requisites:  None 
3. Textbook, Supplies and Other Resources:

· Required:

· James L. Hein, “Discrete Structures, Logic, and Computability”, Second                                   Edition, Jones and Bartlett, 2002.

· References:

· D. J. Velleman, “How to Prove It”, Cambridge University Press, 1995.

· W. K Grassmann and J-P Tremblay, “Logic and Discrete Mathematics - A Computer Science Perspective,” Prentice Hall, 1996.

4. Purpose:

Undergraduate computer science and software engineering core course. The purpose is to develop the mathematical maturity of students within a computer science and engineering context.
5. Course Goals:

At the end of this course, students will have the following skills:

1. Understanding of discrete structures concepts including logic and proofs, induction, combinatorial analysis and set theory, graph theory, probability, stochastic processes and computational models.

2. Ability to apply abstraction techniques in order to deeply understand and effectively attack computer science and engineering problems.

3. Ability to apply discrete structures to the formalization of computer science and engineering problems.

4. Ability to critique and judge different formal methods applied in computer science and engineering.
5. Awareness of the fundamental limits of computing. 

6. Awareness of advanced concepts in computer science and engineering areas where formalization has been applied successfully. 

7. Ability to communicate effectively with peers in computer science and engineering related disciplines.
6. Requirements:

None

7. Laboratory/Field Work (If applicable):

None 

8. Department/Campus Policies:

Please see the Campus Undergraduate Catalog for further information.
9. Grading:


Homework and Quizzes: 10%
Test 1: 20%
Test 2: 20% 
Test 3: 20%
Final Exam: 30%. 
10. Agenda of the course: 

	PERIOD
	TOPIC
	Sections in 

Textbook

	1-3
	Introduction to mathematical proofs
	1.1

	4
	Sets
	1.2

	5-6
	Ordered structures
	1.3

	7-8
	Graphs and trees
	1.4

	9-10
	Functions 
	2.1-2.4

	***
	EXAM 1
	***

	11-12
	Inductively defined sets
	3.1

	13-14
	Recursive functions and procedures
	3.2

	15-16
	Grammars
	3.3

	17
	Properties of binary relations
	4.1

	18
	Equivalence relations
	4.2

	***
	EXAM 2
	***

	19-20
	Order relations
	4.3

	21-23
	Inductive proof
	4.4

	24-25
	Analyzing algorithms
	5.1

	26
	Finding closed forms
	5.2

	***
	EXAM 3 
	***

	27-28
	Counting and discrete probability
	5.3

	29
	Solving recurrences
	5.4

	30
	Comparing rates of growth
	5.5


