
Course Syllabus - CMPS 346 (Spring 2015/2016) 

Course Title: Theory of Computation          Credit Hours: 3       Prerequisites: CMPS 248 

 

Instructor: Dr. Islam El-Kabani (Office No. B214)    Semester: Spring 2015-2016 

Class Meeting: Monday 12:00-14:00 

Problem Solving: Thursday 08:00 – 10:00 

Office Hours:  Monday 10:00 – 11:00 

 

Course Objectives: 

The course aims to provide students with the sense of interest for computability theory, automata theory 

and complexity theory. With this overall aim, the course strives to enable students to be able to determine 

what can be computed and what cannot be computed, its time and memory complexity, and on which type 

of computational model. The course also intends to teach students how to reduce one problem to another. 

 

Course Outcomes: 

 

1. Student will be able to understand the different formal languages and different abstract machines 

recognizing them.  

2. Student will be able to learn how to design a deterministic and non-deterministic finite state 

machine.  

3. Student will be able to distinguish between regular language and non regular language and use 

the pumping lemma to prove that a language is non regular.  

4. Student will be able to learn how to design a context free grammar and push down automata in 

order to recognize a certain context free language. 

5. Student will be able to distinguish between context free languages and non context free languages 

and use the pumping lemma to prove that a language is non context free.  

6. Student will be able to understand turing machines and how they work. 

7. Student will be able to understand decidable and undecidable language and use the 

mathematically proving to prove the undecidability of a language. 

8. Students will gain a preliminarily knowledge about the complexity theory. 

 

 

 

 

 

Schedule: 

Week No. Topics 



1 

Introduction to automata theory 

- Why Study the Theory of Computation? 

- Applications of the Theory of Computation 

- Strings and languages 

- Operations on Languages 

- Casting Problems as Decision Questions 

- Encoding decision problems as a language recognition task 

2 

Deterministic finite automata 

- Formal definition of a finite automaton 

- Formal definition of computation 

- Designing finite automata 

- The regular operations 

3 

Nondeterministic finite automata 

- Formal definition of a nondeterministic finite automaton 

- Equivalence of NFAs and DFAs 

4 

Regular expression and NFA 

- Formal definition of a regular expression 

- Equivalence with finite automata 

5 Closure under the regular operations 

6 Pumping lemma  and Regular languages 

7 Midterm Evaluation 

8 

Context free grammar 

- Formal definition of a context-free grammar 

- Designing context-free grammars 

- Ambiguity 

9 
Context free grammar 

- Chomsky normal form 

10 
Push down automata 

- Formal definition of a pushdown automaton 

11 
Non-context-free Languages 

- Pumping lemma for CFLs 

12 
Turing  machine 

- Formal definition of a Turing machine 

13 

Decidable languages 

- Decidable problems concerning regular languages 

- Decidable problems concerning context-free languages 

14 The Halting Problem 

15 

Time Complexity 

- Complexity theory 

- P, NP, NP complete 

16 Final Exam 

Student Assessment Methods, Schedule and Grading 
 



Assess. 

No. 

Type To 

assess 

Start 

Week 

No. 

Submission 

Week No. 

Weight 

of 

assess. 

1 Quiz after completing “DFA” b 3 3 

30% 

2 Quiz after completing “Regular Operations” b 4 4 

3 Quiz after completing “NFA” b 5 5 

4 

Quiz after completing “Equivalence between 

DFA and NFA” and “Closure under the 

regular operations” 

b 6 6 

5 Quiz after completing “Regular expressions” a 7 7 

6 
Quiz after completing Pumping Lemma for 

regular expressions 
a 9 9 

7 Quiz after completing CFG  b 10 10 

8 Quiz after completing “Push Down Automata” b 11 11 

9 
Quiz after completing “Pumping Lemma for 

CFG” 
a 12 12 

10 Quiz after completing “Turing Machines” a 13 13 

11 Midterm Evaluation a, b 8 9 30% 

12 Final Exam a, b 16 16 40% 

 

Evaluation: 
Quizzes:                        (30%) 

Midterm exam:                                                 (30%) 

Final exam:                                                       (40%) 

 

Policies: 

 
- As set by BAU regulations, and specified in Student Manual, students who miss more than one-fifth of 

the sessions of any course in the first ten weeks of the semester will be required to withdraw from the 

course with a grade of “WF”. 

- Per university policy and classroom etiquette; mobile phones, iPods, etc. must be silenced during all 

classroom and lab lectures. Those not heeding this rule will be asked to leave the classroom/lab 

immediately so as to not disrupt the learning environment. Please arrive on time for all class meetings. 

Students who habitually disturb the class by talking, arriving late, etc., and have been warned may suffer 

a reduction in their final class grade.  

- The current university policy concerning incomplete grades will be followed in this course. Incomplete 

grades are given only in situations where unexpected emergencies prevent a student from completing the 

course and the remaining work can be completed the next semester. Your instructor is the final authority 

on whether you qualify for an incomplete. Incomplete work must be finished by the first week of the 

subsequent semester or the “I” will automatically be recorded as an “F” on your transcript. 



- Academic dishonesty in any form will not be tolerated. Violations of these rules will result in a record of 

the infraction being placed in your file and receiving a zero on the work in question AT A MINIMUM.  

At the instructor’s discretion, you may also receive a failing grade for the course.  Confirmation of such 

incidents can also result in expulsion from the University. If you are uncertain as to what constitutes 

academic dishonesty check the Iconnect for the Code of Ethics for BAU. 

 

References: 

- Course Notes 
- Textbook: 

Introduction to the Theory of Computation, by Michael Sipser -- PWS publishing co. 

- Recommended Textbooks 

1.  Automata, Computability, and Complexity: Theory and Applications, by Elaine Rich. 

 

2. Introduction to Automata Theory, Languages, and Computation, by John E. Hopcroft, Rajeev 

Motwani, and Jeffrey D. Ullman – Addison Wesley Publisher (3rd Edition). 


