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Special Examination — 2012
Theory of Computation
Full Marks — 70
Time: 3 Hours
Answer Question No. 1 which is compulsory and any five from the rest.
The figures in the right-hand margin indicate marks.

1. Answer the following questions: [2x10]
(a) Write the regular expression for language L over {0, 1} such that every string starts with ‘1’
not having two consecutive 0’s.

(b) Construct the grammar to derive the palindrome language over { a, b, ¢ }.
(c) When is a language said to be Turing Decidable?

(d) Define acceptability of push down automata.

(e) What is an ambiguous grammar? Give example.

(f) Give an example of grammar of Type-2 but which is not of Type-3.

(g) State Ogden’s Lemma for CFL.

(h) What is Backus Normal Form?

(i) Define Recursive and Recursive Enumerable language.

(j) Explain Turing-Church thesis.

2.(a) Construct a DFA to accept all the strings over { a, b} such that last symbols must be same.

[3]

(b) Define NFA and convert the following NFA to a DFA : [5]
Inputs
States | 0 1

—-p |{as} |{q}
q {r} {q,1}
r {s.q} | {p}

@ 9 {p}

P.T.O.
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3. (a) Use Pumping lemma to prove that the language L = {a”|p is a prime number} is not

regular. [5]
(b) State and prove pumping lemma for regular language. [5]
4. (a) Design a push down automata to accept language L = { a" b>" | nz1} [4]
(b) Convert the CFG, G = ( {S,A,B}, {a, b}, P, S) with the production set P as {S—aAbB,
A—Ab|b, B —Bal a } into Chomsky Normal Form(CNF). [4]
(c) Define Chomsky classification with example. [2]

5. (a) Design a Turing machine over {a, b} which accepts all the string of language

L={a" b"[nz= 1} [6]
(b) Convert the regular expression ( ab U a)* to an NFA in a sequence of stages [4]
6. (a) Prove that class of CFL are closed under union and concatenation. [5]
(b) Prove that union of recursive language is recursive. [5]
7. (a) Define Post- correspondence and Modified Post-correspondence problem. [5]
(b) Differentiate between class P and class NP with examples [5]

8. Write short notes on : [2.5x4]

(a) Linear Bounded Automata
(b) Universal Turing Machine
(c) Halting problem.

(d) NP-completeness.




