
CSCE 4115 FORMAL LANGUAGES, AUTOMATA AND COMPUTABILITY 

SYLLABUS 

Fall 2014 

http://www.cse.unt.edu/~bryant/csce4115 

 

Instructor:  Barrett Bryant (Barrett.Bryant@unt.edu) 

 

Classroom: NTDP B158 

 

Time:   2:30-3:50 P.M. Monday and Wednesday 

 

Office:   NTDP F201D (565-2803) 

 

Office Hours: By appointment 

 

Teaching Assistant: David Adamo (DavidAdamo@my.unt.edu) 

 

Office Hours:  Monday 4:00PM - 6:00 P.M. and Tuesday 2:00PM - 4:00PM (NTDP F208) 

 

Textbook:  Introduction to Automata Theory, Languages, and Computation, 3rd ed., by John E. Hopcroft, 

Rajeev Motwani, and Jeffrey D. Ullman, Pearson Addison Wesley, 2007. 

 

Course Outcomes:  

1. Convert a regular expression to an equivalent NFA or DFA. 

2. Apply the pumping lemma for regular languages to prove that a given non-regular language is, in fact not 

regular. 

3. Apply the pumping lemma for context-free languages to prove that, given a grammar, G, that is not context-free 

that G, in fact, is not context-free. 

4. Prove that any context-free grammar, G, can be converted to a pushdown automata that accepts the same 

language as G. 

5. Describe the concept of undecidability, give an example of an undecidable language, UL, and prove that UL is 

undecidable. 

6. Demonstrate that a "real" computer can be simulated by a Turing machine. 

7. Demonstrate the concept of NP-completeness, give an example of an NP-complete problem NPCP, and prove 

that NPCP is NP-complete. 

Time Table:  Topic        Chapter  Lecture 

 

Introduction       1   1 

Finite Automata      2  2-3 

Regular Expressions and Languages   3  4-5 

Properties of Regular Languages    4  6-7 

Context-Free Grammars and Languages   5  8-10 

Pushdown Automata     6  11, 13 

Exam #1         12 

Properties of Context-Free Languages   7  14-15 

Turing Machines      8  16-18 

Undecidability      9  19, 21-23 

Exam #2         20 

Intractable Problems     10  24-26 

Graduate Student Presentations      28-29 

 

Grading:  Exam #1  25% 

Exam #2  25% 

Exam #3  25% 

Exercises  25% 
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Grading Policy:  There will be two (2) 80-minute examinations, the first exam on Monday, October 6, and the 

second exam on Monday, November 3, and the final exam will be on Monday, December 8, at 

2:00 P.M. The schedule of these exams is fixed and cannot be changed to accommodate individual 

circumstances except for a major illness or family emergency. In such cases, arrangements must 

be made before the time of the exam to take the exam at a different time. Makeup exams will not 

be given without such prior approval and only for the emergency cases indicated. There will be 

several written and programming exercises, which will emphasize the theory covered by the 

lectures. All assignments are due by 11:59 P.M. local time on the date indicated – no late 

assignments will be accepted!  

 

Prerequisites:  CSCE 2110 Computing Foundations II with a grade of C or better 

 

Class Attendance Policy: Students are expected to attend class and success in the class will be negatively impacted 

by non-attendance. Students who do not attend the first week of class may be administratively 

withdrawn.  

 

Academic Integrity: You are encouraged to become familiar with the University's Policy of Academic dishonesty 

found in the Student Handbook. The content of the Handbook applies to this course. Additionally, 

the following specific requirements will be expected in this class: The exercises are to be done 

independently. Any single incident of copying or duplication of work will result in the division of 

credit among the collaborators. A subsequent occurrence of academic dishonesty will result in the 

grade of F for the course. If you are in doubt regarding the requirements, please consult with me 

before you complete any requirements of the course. 

 
ADA Statement:  The University of North Texas is on record as being committed to both the spirit and letter of 

federal equal opportunity legislation; reference Public Law 92-112 – The Rehabilitation Act of 

1973 as amended. With the passage of new federal legislation entitled Americans with Disabilities 

Act (ADA), pursuant to section 504 of the Rehabilitation Act, there is renewed focus on providing 

this population with the same opportunities enjoyed by all citizens. As a faculty member, I am 

required by law to provide "reasonable accommodations" to students with disabilities, so as not to 

discriminate on the basis of that disability. Student responsibility primarily rests with informing 

faculty of their need for accommodation and in providing authorized documentation through 

designated administrative channels. Please contact the Office of Disability Accommodation in the 

University Union (room 321, tel. (940) 565-4323) if you have any questions. 
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