COURSE DESCRIPTION

	Department
	Computer Science

	Course Coordinator
	Dr. David A. Workman

	Course Number
	COT 4210

	Credit Hours
	3(3,0)

	Course Title
	Discrete Computational Structures II

	Prerequisites 
(by Topic)
	COP 3530 (CS Maturity)

This also implies passing the Foundation Exam (COT 3960) which
implies COT 3100 (Introduction to Discrete Structures)

	Catalog 
Description
	Introduction to computation theory.  A study of the properties of grammars and automata as formal specifications for algorithms and families of languages.

	Textbook(s)


	Languages and Machines, 2nd Ed., by Thomas A. Sudkamp, Addison-Wesley, 1997, ISBN 0-201-82136-2 

	References
	

	Grading Policy
	3  Mid-term Exams (100 pts each)  =  45 %

8 Homeworks (50 pts each)              = 25 %

1  Final Exam (100 points )               = 30%

Exams are open notes and books.  Make up exams and quizzes are given only with advanced notice and/or for reasons of unavoidable personal emergencies.


Course Goals: 
1. To develop mathematical and abstract reasoning skills.

2. To develop an understanding of the equivalences between formal languages, abstract computing models, and algorithms.

3. To expand knowledge to include algorithms and construction techniques for establishing equivalences between various computational models and representations of Regular and Context-free languages.

4. To expand knowledge of mathematical properties of formal languages and decidable questions about those properties.

Major Topics Covered in the Course: 
1. Languages

2. Regular Languages: Finite State Automata, Deterministic and Non-Deterministic FA, Regular Languages, Regular Expressions, NFA and DFA Equivalence, RE and NFA Equivalence, DFA Minimization, Closure Properties and Pumping Lemma

3. Context-free Languages: Context-free Grammars, Normal Forms, Push-down Automata, Equivalence between PDAs and CFGs, Closure Properties and Pumping Lemma

4. Turing Machines: Definitions, Examples, Variations

5. Chomsky Hierarchy, Decidability, Halting Problem

6. Computational Complexity, NP-Completeness

Laboratory projects (specify number of weeks on each):  

Not Applicable.

Estimate CSAB Category Content

	
	CORE
	ADVANCED
	
	
	CORE
	ADVANCED

	Data Structures
	
	
	
	Computer Organization 
and Architecture
	
	

	Algorithms Software Design
	
	50%
	
	Concepts of Programming Languages
	
	50%


Oral and Written Communications:

Every student is required to submit no written reports. 

Every student is required to submit no oral presentations. 

Social and Ethical Issues:

Not Applicable.

Theoretical Content:

The entire course is theoretical in content.

Preliminaries, Languages                                        (2 lectures)

Regular Languages and FSA 

                      (8 lectures)

Context Free Languages and PDA 
                      (7 lectures)

Chomsky Hierarchy and Turing Machines 
          (3 lectures)

Computability and Halting Problem                        (5 lectures)

Computational Complexity and NP-Completeness (3 lectures)

Problem Analysis

Students are given seven or eight homework problem sets covering each of the major topic areas and the most important construction algorithms.  Homework exercises are comprehensive and are given as examples of, and preparation for, the types of problems they will be asked to solve on exams.  Solutions to problem sets are posted on the course web site in ample time prior to examination on the same subject matter.  Exams are open book and notes Exams are comprehensive coverage of all material tested since the previous exam.  The Final exam is comprehensive.

Solution Design

Solutions to all problem sets and exams are made available to students on
the course web site.

