
CSCE 4115 Formal Languages, Automata, and Computability 

Syllabus: Fall 2016 
 

   

 
 

Course Description 
 

Introduces students to the formal language theory that underlies modern computer science. Topics 

include different representational forms for regular languages, context-free grammars, pushdown  

automata, pumping lemmas for regular and context-free languages, and Chomsky’s hierarchy.  

 

Learning Outcomes 
 

By the end of the course you will 

 
 Convert a regular expression to an equivalent NFA or DFA. 
 Apply the pumping lemma for regular languages to prove that a given non-regular language is, in 

fact not regular. 
 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. 
 Prove that any context-free grammar, G, can be converted to a pushdown automata that 

accepts the same language as G. 
 Describe the concept of undecidability, give an example of an undecidable language, UL, and 

prove that UL is undecidable. 
 Demonstrate that a "real" computer can be simulated by a Turing machine. 
 Demonstrate the concept of NP-completeness, give an example of an NP-complete problem 

NPCP, and prove that NPCP is NP-complete. 

 

Course outcomes are measurable achievements to be accomplished by the 
completion of a course. These outcomes are evaluated as part of our ABET 
accreditation process. 

 
Course Requirements 

Attendance: While, due to administrative overhead, attendance will not be routinely assessed, it is 

mandatory. 

 
Textbook: Introduction to the Theory of Computation, 3rd Ed., Michael Sipser, Cengage Learning, 2013, 

ISBN 978-1-133-18779-0 [Chapters 0-5 and 7] 

Instructor: Bill Buckles 

Office: NTDP F275 (CSE Dept.) 

Office hours: 3:30pm 5:00pm Tu-Th 

Phone: 940-565-4869 

Semester: Fall 2016 

Time: 2:30pm-3:50pm M&W 

Place: NTRP B155 

Email: bbuckles@cse.unt.edu 

mailto:bbuckles@cse.unt.edu


 

Grading:  
Exam I 25% [~Week 7] 

Exam II 25% [~Week 12] 

Homework/Quizzes 25% 

Final 25% 

A: 90-100; B: 80-89; C: 70-79; D: 60-69; F <60 

 
Prerequisites: CSCE 2110 and CSCE 2110 (Computing Foundations I; Computing Foundations II) 

 
Disabilities Accommodation: 

 

The University of North Texas complies with Section 504 of the 1973 Rehabilitation Act and with the 

Americans with Disabilities Act of 1990. The University of North Texas provides academic adjustments 

and auxiliary aids to individuals with disabilities, as defined under the law. Among other things, this 

legislation requires that all students with disabilities be guaranteed a learning environment that provides 

for reasonable accommodation of their disabilities. If you believe you have a disability requiring 

accommodation, please see the instructor and/or contact the Office of Disability Accommodation at 940- 

565-4323 during the first week of class. 



 
 


