
Course Syllabus - CMPS 642/726 
 

Course title:  Automata Theory and Formal Languages 

Credit hours: 3              

Prerequisites: CMPS 305 

 

Instructor: Dr. Riham Abdel Kader (Office B115) 

 

Course Objectives: 

The course aims to provide students with a review of the fundamentals of theory of 

computation, variants of Turing Machines, nondeterministic Turing Machines, 

enumerators, decidability, the halting problem, the diagonalization method, Turing 

unrecognizable languages, and reducibility. 

 

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 knowledge about the complexity theory.  

 

Recommended Textbook: 
Introduction to the Theory of Computation, by Michael Sipser, 3rd edition, PWS publishing co. 
 

Schedule (Temptative): 

Week No. Topics 

1 
Introduction to automata theory  

Deterministic Finite Automata 
Regular Languages 

2 
Closure under the regular operations  

Nondeterministic finite automata 

3 Regular expressions and GNFA  

4 Pumping lemma and Non regular languages 

5 Context free grammar 

6 
Push down automata 
Non-context-free Languages  

7 Holiday 



8 Turing machine 

9 Midterm Evaluation 

10 Decidability, Diagonalization 

11 Holiday  

12 Undecidability, Reductions 

13 Time Complexity 

14 Time Complexity (cont) 

15 Final Exam 

 

Evaluation: 

The weight (tentative) in final grade to midterms, home works etc. is as follows: 

            Assignments:                               (30%) 

            Midterm Evaluation:                           (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”. 


