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JE – 933



*JE933*



IV Semester B.E. (CSE/ISE) Degree Examination, June/July 2013 (2K11 Scheme) C1 – 45 : FINITE AUTOMATA AND FORMAL LANGUAGE Time : 3 Hours



Max. Marks : 100



Instruction : Answer any five questions selecting atleast 2 from each Part. PART – A 1. a) Define the following terms : i) Alphabet iii) Language



4 ii) String iv) Automata



b) Define DFA, design DFA for the following language on a’s and b’s i) that will accept all strings that have different first and last letters. ii) string not containing the substring a and b. iii) string that begins or end with “aa” or “bb”. iv) string consisting the starting symbol as ‘a’ and ending symbol as ‘b’.



8



c) Distinguish between NFA and DFA with examples.



4



d) Find Grammar for the language over ∑ = (a, b) L = {na (ω) ≠ nb (ω)}.



4



2. a) What are application of finite automata ? b) Construct the NFA for given ∈-NFA then convert the resultant NFA into its equivalent DFA.



4 10



c) Find a regular expression for the language i) L = {ω : ω mod 3 = 0} ∗ ii) L = {ω ∈ {a, b} : na (ω) is even nb(ω) is odd }



{



}



iii) L = a n bm, n ≥ 4, m ≤ 3



6
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3. a) Prove that regular languages are closed under complementation. b) State and prove pumming lemma for regular language.



5



c) Find minimized DFA for the following.



δ



a



b



A



B



F



B



G



C



*C



A



C



D



C



G



E



H



F



F



C



G



G



G



E



H



G



C



5 10



4. a) Consider a grammar shown below from which any arithmetic expressions can be obtained. E→ E + E E → E–E E → E*E E → E/E E → id



6



Show that grammar is ambigious for the sentence id + id * id.



{



}



b) Define CF. Construct CFG for the language, L = anbm : n ≠ m .



6



c) Consider the Grammar G. with production S → AbB A → aA/ ∈ B → aB/bB/∈ Give left most-derivation tree and right most-derivation tree for the string aaa bab. d) Define context-free-grammar with example.



6 2
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PART – B 5. a) Define NPDA, DPDA with an example and distinguish between them.



6



b) Construct an NPDA for the language L = {ω ∈ { a, b }*, na (ω) = nb(ω)}.



8



c) Construct PDA equivalent to the following grammar



6



δ → aAA / b A → aδ / bδ / a .



6. a) Eliminate the useless symbols from the following grammar S → AS/CD/bB/A A → aA/a B → bB/bC G → eB D → dD/d.



7



b) Convert the given grammar into GNF



7



S → AB 1/0 A → 00A/B B → |A|. c) What is Chomsky normal form ? Convert the following grammar into Chomsky normal form. S → ABa A → aab B → AC.



6



7. a) Define Twing machine. Design Twing machine to accept the



{



}



Language L = anbncn | n ≥ 1 .



8



b) Define recursive language, recursively enumerable language and universal language.



6



c) Define a multi-tape twing machine. Show it can be simulated using single tape twing machine.



6
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8. a) Define Post’s correspondence problem and solve the following PCP. List A



List B



i



wi



xi



1



11



111



2



100



001



3



111



11



b) Show that the following PCP has no solution. i



wi



xi



1



10



101



2



011



11



3



101 011



c) Write a note on semi-tape Turing machine.



———————
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