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Instructor: Dr. Bunakiye R. Japheth, email: japheth.bunakiye@edouniversity.edu.ng 

Lectures: Wednesday, 1 pm – 3 pm, LT1, phone: (+234) 8061324564 

Office hours: Wednesday, 3.30 to 4.30 PM (just before class), Office: ICT Floor2 Rm 4 

 

Teaching Assistants: Mr. Uddin Osemengbe. 

 

General overview of lecture: The course introduces some fundamental concepts in automata 

theory and formal languages including grammar, finite automaton, regular expression, formal 

language, pushdown automaton, and Turing machine. Not only do they form basic models of 

computation, they are also the foundation of many branches of computer science, e.g. compilers, 

software engineering, concurrent systems, etc. The properties of these models will be studied and 

various rigorous techniques for analyzing and comparing them will be discussed, by using both 

formalism and examples. 

 

Prerequisite: The students are expected to have a strong background in the fundamentals of 

discrete mathematics (symbolic logic, set, induction, number theory, summation, series, 

combinatorics, graph, recursion, basic proof techniques, etc.), algorithms and data structures. 

Some knowledge of programming languages, programming, and computer architecture will be 

helpful. 
 

Learning outcomes: At the completion of this course, students are expected to: 

i. to better understand the mathematical foundations of computer science, 

ii. to gain experience with mathematical proofs generally, 

iii. to understand the relationships between proofs and algorithms, and proofs of correctness 

of algorithms, 

iv. to understand the notion of nondeterminism, and how it relates to determinism and 

computers, 

v. to understand the topics of regular languages, deterministic finite automata, 

nondeterministic finite automata, regular expressions, context-free grammars, pushdown 

automata, Turing Machines, undecidability, computational complexity, and other 

grammars, 

vi. to gain an appreciation for applications of formal languages and automata. 

 

Assignments: We expect to have 3 homework assignments throughout the course in addition to a 

Mid-Term Test and a Final Exam. Term papers are given at the beginning of the class and 

submission will be on the due date. Home works in the form of individual assignments, and group 

assignments are organized and structured as preparation for the midterm and final exam, and are 

meant to be a studying material for both exams. There will also be 3 individual programming 

 



projects in this class. The goal of these projects is to have the students experiment with very 

practical aspects of grammars and program analysis.  

 

Grading: We will assign 10% of this class grade to home works, 10% for the programming 

projects, 10% for the mid-term test and 70% for the final exam. The Final exam is comprehensive. 

 

Textbook: The recommended textbook for this class are as stated: 

Title: Introduction to Automata Theory, Languages, and Computation 

Authors: John E. Hopcroft, Rajeev Motwani, Jeffrey D. Ullman 

Publisher: Addison-Wesley, 3rd Edition 

Year: 2006 

 

Title: Languages and Machines 

Author(s): Thomas A. Sudkamp 

Publisher: Pearson Education, Inc., Third Edition 

ISBN: 0-321-32221-5. 

Year: 2006 

 

Title: Introduction to Formal Languages and Automata 

Author: P. Linz. 

Publisher: Jones and Barlett;, 6th edition,  

Year: 2017 

 

Courseware:  - CSC 314 - Automata Theory and Formal Languages  

The following documents outline the courseware for the course CSC 314- Automata Theory and 

Formal Languages. Much of this material is taken from recommended text books. 

Introduction. Finite Automata and DFAs.  

i. Why Study Automata? 

ii. Finite Automata,  

iii. DFAs,  

Regular Expressions and Regular Languages.  

iv. NFAs 

v. Regular Expressions 

vi. About regular expressions in egrep and Lex (for reference and applications of REs)  

vii. Regular Languages Decision Properties 

Regular and Context-Free Languages.  

viii. The Pumping Lemma 

ix. Regular Language Equivalence and DFA Minimization 

x. Regular Language Closure Properties 

xi. Context-Free Grammars, 

xii. Parse Trees, 

xiii. YACC (for reference and application of CFGs)  

CFLs and Push-Down Autamata.  

xiv. Push-Down Automata 



xv. Equivalence of PDAs and CFGs  

xvi. Chomsky Normal Form  

xvii. Pumping Lemma for CFLs  

Decision Problems for CFLs.  

xviii. Decision Properties and Parsing (CYK) Algorithm  

xix. More on the CYK Algorithm  

Turing Machines.  

xx. Turing Machines,  

xxi. Turing Machines Examples 

xxii. "Programming" Turing Machines  

Decidability.  

xxiii. Undecidable Problems 

xxiv. Rice's Theorem 

Time complexity. P and NP. NP-completeness.  

xxv. P and NP 

xxvi. NP-Completeness 

xxvii. Satisfiability 

xxviii. More NP-Completeness 

xxix. NP-Complete Reductions 
 


