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ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND 

SCIENCES, TIRUPATI (AUTONOMOUS) 

 
 

Course Code Formal Languages and Automata Theory 

(common to CSE,AIML) 

L T P C 

20APC0518 3 0 0 3 

Pre-requisite Discrete Mathematics and Data Structures Semester III-I 

Course Objectives: 

• Understand formal definitions of machine models. Classify machines by their power to recognize languages. 

Understanding of formal grammars, analysis 

• Understanding of hierarchical organization of problems depending on their complexity 

• Understanding of the logical limits to computational capacity Understanding of undecidable problems 

Course Outcomes: 

CO1: Design finite state machines to recognize formal languages. 

CO2: Identify different types of grammars in formal languages. 

CO3: Construct context free grammars for context free languages 

CO4: Find solutions to the problems using PDA. 
CO5: Develop Turing machine for different computational problems. 

UNIT - I Introduction to Finite Automata 9 Hrs 

Introduction: Alphabet, languages and grammars, productions and derivation, Chomsky hierarchy of languages. Finite 

Automata: An Informal picture of Finite Automata, Deterministic Finite Automata (DFA), Non Deterministic Finite 
Automata (NFA), Finite Automata with Epsilon transitions (є-NFA or NFA- є ), Finite Automata with output, 

Conversion of one machine to another, Minimization of Finite Automata, Myhill- Nerode Theorem. 

UNIT - II Regular Language 9Hrs 

Regular Languages: Regular Expressions (RE), Finite Automata and Regular Expressions, Applications of Regular 
Expressions, Algebraic laws for Regular Expressions, The Arden‗s  Theorem, Using Arden's theorem to construct RE from 

FA, Pumping Lemma for RLs, Applications of Pumping Lemma, Equivalenceof Two FAs, Equivalence of Two REs, 

Construction of Regular Grammar from RE, Constructing FA from Regular Grammar, Closure  properties  of  RLs, Decision 

problems of RLS, Applications of REs and FAs 

UNIT - III Context Free Grammars and Languages 9 Hrs 

Context Free Grammars and Languages: Definition of Context Free Grammars (CFG), Derivations and Parse trees, 

Ambiguity in CFGs, Removing ambiguity, Left recursion and Left factoring, Simplification of CFGs, Normal Forms, Linear 

grammars, Closure properties for CFLs, Pumping Lemma for CFLs, Decision problems for CFLs, CFG and Regular 
Language. 

UNIT - IV Push Down Automata 9 Hrs 

Push Down Automata (PDA): Informal introduction, The Formal Definition, Graphical notation, Instantaneous description, 

The Languages of a PDA, Equivalence of PDAs and CFGs, Deterministic PushDown Automata, Two Stack 
PDA. 

UNIT - V Turing Machines and Undecidability 9 Hrs 

Turing Machines and Undecidability: Basics of Turing Machine (TM), Transitional Representation of TMs, Instantaneous 
description, Non Deterministic TM, Conversion of Regular Expression to  TM, Two  stack  PDA and  TM, Variations of the TM, 

TM as an integer function, Universal TM, Linear Bounded Automata, TM Languages,  Unrestricted  grammar  , Properties of 

Recursive and Recursively enumerable languages, Undecidability, Reducibility, Undecidable problems about 
TMs, Post's Correspondence Problem(PCP), Modified PCP 

Textbooks: 

1. Introduction to Automata Theory, Formal Languages and Computation, Shyamalendu Kandar, Pearson, 2013 

2. John E. Hopcroft, Rajeev Motwani and Jeffrey D. Ullman, Introduction to Automata Theory, Languages,and 

Computation, Pearson Education Asia. 

Reference Books: 

1. J.P. Trembley and R. Manohar, Discrete Mathematical Structures with Applications to Computer Science,McGraw Hill 
Book Co. 

2. Michael Sipser, Introduction to The Theory of Computation, Thomson Course Technology. 

3. Harry R. Lewis and Christos H. Papadimitriou, Elements of the Theory of Computation, Pearson Education 
Asia.John E. Hopcroft and J.D.Ullman, Introduction to Automata Theory, Languages and Computation, Narosa Pub, 
2021 

4. Dexter C. Kozen, Automata and Computability, Undergraduate Texts in Computer Science, Springer. 

5. Michael Sipser, Introduction to the Theory of Computation, PWS Publishing. 

6. John Martin, Introduction to Languages and The Theory of Computation, Tata McGraw Hill. 

Online Learning Resources: 

https://www.youtube.com/channel/UCb8HLf1c_-m0MovWMWdg_bA 
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