
 

PC-CS-303A Formal Language & Automata Theory 

Lecture Tutorial Practical Credit Major Test Minor Test Total Time 

3 0 0 3 75 25 100 3 Hour 

Purpose To understand the challenges for Theoretical Computer Science and its contribution 

to other sciences 

Course Outcomes 

CO 1 Students are able to explain and manipulate the different fundamental concepts in 

automata theory and formal languages. 

CO 2 Simplify automata and context-free grammars; Prove properties of languages, 

grammars and automata with rigorously formal mathematical methods, 

minimization. 

CO 3 Differentiate and manipulate formal descriptions of push down automata, its 

applications and transducer machines. 

CO 4 To understand basic properties of Turing machines and computing with Turing 

machine, the concepts of tractability and decidability. 
 

Unit - I 

Introduction to Automata: Study and Central Concepts of Automata Theory, Applications of Finite 

Automata, An Introduction of Deterministic Finite Automata(DFA) and Non-Deterministic Finite 

Automata(NFA), Finite Automata with Epsilon (€) Transitions. 

Regular Expression and Languages: Regular Expressions (RE), Finite Automata and Regular 

Expressions,Applications of Regular Expressions, Algebraic Laws of Regular Expressions, Closure 

Properties of Regular Languages, RE to NFA, DFA Conversion and DFA to RE, Equivalence and 

Minimization of NFA and DFA automata. 

Unit-II 

Context free Grammars and Languages: Parse Trees, Context Sensitive Grammar, Context Free 

Grammar,Regular Grammar, Applications of Context Free Grammars, Ambiguity in Grammars and 

Languages. Closure Properties of CFL, Chomsky Theorem,Chomsky Hierarchy,Normal forms of context 

free grammars: Chomsky Normal Form, Greibach Normal Form. 

Pumping Lemma: Introduction to Pumping Lemma, pumping lemma for context free 

languages,Applications of Pumping Lemma, Minimization of Finite Automata, and Recursive Language. 

Unit-III 

Mealey and Moore Machines: Definitions, Representation, Equivalence of Moore and Mealey Machines 

and its Designing. 

Push Down Automata: Introduction of Push Down Automata (PDA), Language of PDA, Equivalence of 

PDA’s and CFG’s, Deterministic Push Down Automata, Designing of PDA, Applications of PDA. 

Unit-IV 

Introduction to Turing Machine: The Turing Machine, Programming Techniques for Turing Machine, 

Extensions of Turing Machine, Restricted Turing Machines, Universal Turing Machines and Designing of 

Turing Machines, Time and Tape Complexity Measures of Turing machines 

Decidability: Post's Correspondence Problem (PCP), Rice's Theorem, Decidability and Undecidability 

properties,P-NP class and completeness. 

Suggested Books: 
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Pearson Education, 2009. 

 Peter Linz, "An Introduction to Formal Language and Automata", 4th Edition, Narosa Publishing 

house , 2006. 

 M.Sipser; Introduction to the Theory of Computation; Singapore: Brooks/Cole, Thomson Learning, 

1997. 

 John.C.martin, "Introduction to the Languages and the Theory of Computation", Third edition, Tata 

McGrawHill, 2003 


