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IIYear B.Tech.CSE-IISem  L/T/P/C 

 3/1/-/4 

                   (R22A0510)FORMALLANGUAGEANDAUTOMATA THEORY 

   COURSEOBJECTIVES: 

1. Understandmathematicalmodels(finiteautomata)forlanguageprocessing. 

2. ExplainRegularExpressionsandFiniteAutomataConversions. 

3. UnderstandGrammarsforRegularandContextFreeLanguages. 

4. LearnContextFreeGrammarNormalFormsandPushDownAutomata. 

5. ExplainComputationaltheoryanddifferentmodels. 

 

UNIT I 

Fundamentals: Strings, Alphabet, Language, Operations, Finite state machine, 

definitions, finite automaton model, acceptance of strings and languages, 

deterministic finite automaton and nondeterministic finite automaton, transition 

diagrams and language recognizers. 

Finite Automata: NFA with ϵ transitions - significance, acceptance of languages. 

Conversions and Equivalence: Equivalence between NFA with and without ϵ 

transitions, NFA to DFA conversion, minimization of FSM, equivalence between 

two FSM’s,Finite Automata with output- Moore andMealy machines. 

 

UNIT II 

RegularLanguages:Regularsets,regularexpressions,identityrules,Constructingfinite 

automata for a given regular expressions, Conversion of finite automata to Regular 

expressions,Pumping lemma of regular sets,closure properties of regularsets. 

 

UNIT III 

Grammar Formalism: Introduction, Regular grammars-right linear and left 

linear grammars, equivalence between regular grammar and FA, inter conversion, 

Context free grammars- Derivation trees, sentential forms, Right most 

andleftmost derivation ofstrings. 

 

UNIT IV 

Optimization and Normalization: Ambiguity in context free grammars, 

optimization of context free grammars, Chomsky normal form, Greibach normal 

form, Pumping Lemma forContext FreeLanguages,Enumerationofproperties 

ofCFL. 

Push Down Automata: Push down automata, definition, model, acceptance of CFL, 

Acceptance by final state and acceptance by empty stack and its equivalence, 

equivalenceof CFLandPDA,interconversion,IntroductiontoDCFLandDPDA. 

Contextsensitivegrammars,languagesandLinearboundedAutomata(Definitions) 

 

 

 

 



                            
 

                       
 

UNITV 

Turing Machine:Unrestrictedgrammars, Turing Machine-definition,model,design 

of TM, computable functions, Turing recognizable (Recursively enumerable) and 

Turing- decidable (recursive) languages and their closure properties, Church’s 

hypothesis, counter machine, types of Turing machines. 

Computability Theory: Chomsky hierarchy of languages, LR(0) grammar, 

decidability of problems, Universal Turing Machine, un decidability of posts 

correspondence problem, Turing reducibility, definition of P and NP problems, NP 

complete and NP hard problems. 

 

TEXTBOOKS 

1. JohnE.Hopcroft,RajeevMotwaniandJeffreyD.Ullman,Introductionto 

AutomataTheory, Languages,andComputation, Pearson Education 

Asia. 

 

 

REFERENCEBOOKS: 

 

1. Harry R. Lewis andChristos H. Papadimitriou, Elements oftheTheory 

of Computation, Pearson Education Asia. 

2. DexterC. Kozen,Automata andComputability,Undergraduate Texts 

in ComputerScience, Springer. 

3. MichaelSipser,Introduction to the Theory of Computation,PWS Publishing. 

4. JohnMartin,Introduction to Languages andTheTheoryofComputation, 

TataMcGrawHill. 

COURSEOUTCOMES: 

Bytheendofthiscourse,studentswillbeableto 

1. DesignFiniteAutomatamodelsforlanguageacceptance. 

2. ConstructRegularExpressionsandequivalentautomatamodels. 

3. FormulateGrammarsfordifferenttypesofformallanguages. 

4. RepresentNormalFormsanddesignPushDownAutomata. 

5. ExperimentwithandAnalyzedifferentComputationalmodels. 
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