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Name of the Course:  Formal Language & Automata Theory  
Course Code: PCC-CS403 Semester: IV 
Duration: 6 months Maximum Marks:100 
Teaching Scheme Examination Scheme  
Theory: 3 hrs./week Mid Semester exam: 15 
Tutorial: NIL Assignment and Quiz: 10 marks 

Attendance: 5 marks 
Practical: NIL End Semester Exam: 70 Marks 
Credit Points: 3 
Objective: 

1 Be able to construct finite state machines and the equivalent regular expressions. 
2 Be able to prove the equivalence of languages described by finite state machinesand regular expressions 
3 Be able to construct pushdown automata and the equivalent context freegrammars.  And Be able to prove the equivalence of languages described by pushdownautomata and context free grammars.  
4 Be able to construct Turing machines and Post machines.  Be able to prove the equivalence of languages described by Turing machines andPost machines  

Pre-Requisite: 
1 Grammar and its classification (Context Free Grammar) 

Unit Content Hrs/Unit Marks/Unit
 

1 
Introduction: Alphabet, languages and grammars,productions and derivation, Chomsky hierarchy oflanguages.  6 

 
2 

Regular languages and finite automata: Regularexpressions and languages, deterministic finiteautomata (DFA) and equivalence with regularexpressions, nondeterministic finite automata(NFA) and equivalence with DFA, regulargrammars and equivalence with finite automata,properties of regular languages, pumping lemmafor regular languages, minimization of finiteautomata) 

7 

3 
Context-free languages and pushdown automata:Context-free grammars (CFG) and languages (CFL), Chomsky and Greibach normal forms, 6 



Text books/ reference books:  1. John E. Hopcroft, Rajeev Motwani and Jeffrey D. Ullman, Introduction to AutomataTheory, Languages, and Computation, Pearson Education Asia. 2. Harry R. Lewis and Christos H. Papadimitriou, Elements of the Theory of Computation,Pearson Education Asia. 3. Dexter C. Kozen, Automata and Computability, Undergraduate Texts in ComputerScience, Springer. 4. Michael Sipser, Introduction to the Theory of Computation, PWS Publishing. 5. John Martin, Introduction to Languages and The Theory of Computation, TataMcGrawHill., PEARSON. 6. Dr. R.B.Patel, Theory of Computation, Khanna Publishing House Course Outcomes:  On completion of the course students will be able to PCC-CS403.1 Write a formal notation for strings, languages and machines. PCC-CS403.2 Design finite automata to accept a set of strings of a language. PCC-CS403.3 For a given language determine whether the given language is regular ornot. PCC-CS403.4 Design context free grammars to generate strings of context free language.PCC-CS403.5 Determine equivalence of languages accepted by Push Down Automata and languages generated by context free grammars PCC-CS403.6 Write the hierarchy of formal languages, grammars and machines. PCC-CS403.7 Distinguish between computability and non-computability andDecidability and undecidability.  

nondeterministic pushdown automata (PDA) andequivalence with CFG, parse trees, ambiguity inCFG, pumping lemma for context-free languages,deterministic push down automata, closureproperties of CFLs.  
 4. Context-sensitive languages: Context-sensitivegrammars (CSG) and languages, linear boundedautomata and equivalence with CSG.  

 6 
5 Turing machines: The basic model for Turingmachines (TM), Turing recognizable(recursivelyenumerable) and Turing-decidable (recursive)languages and their closure properties, variants ofTuring machines, nondeterministic TMs andequivalence with deterministic TMs, unrestrictedgrammars and equivalence with Turing machines,TMsas enumerators 

6 

6 Undecidability: Church-Turing thesis, universalTuring machine, the universal and diagonalizationlanguages, reduction between languages and Rice stheorem, undecidable problems about languages 

6 


