DOQFRER — " = .
F 3802 (Fages: Z) BOE, DO it i sivsrmnransanss

B.TECH. DEGREE EXAPVHNATION, NOVEMBER 2005
Seventh Semester
Branch : Computer Science and Engineering
THEORY OF COMPUTATION (R)
(New Scheme—2002 Admissions—Regular)
Time : Three Hours ' Maximum : 100 Marks
Part A

Answer all questions.
Fach question carries 4 marks.

1. Define a push down automata.
2. Give the formal definition of a grammar.
3. What are the strings in the regular sets denoted by the regular expression ab* and (ab)* ?
4. Define a NDFA. ' ‘
5. What is Church’s Hypothesis ? Explain.
6. Define a recursive function.
7. What is meant by an inherently ambigucus CFL ?
8. Differentiate between tractable and intractable problems.
9. Write the sets :
(@ on{¢}. B {o.{dt—0.
10. Define a Turing Machine.
(10 x 4 = 40 marks)
Part B
Answer all gue
Each question carries 12 marks.
i11. (a) () Show that for any three sets A, B and C (A-B)-C = (A-C)-(B-C). {6 marks)
(1) Prove that the set R of real numbers is not denumerable. {6 marks)
@
(b} (i) Show that (4 marks)
) (8 marks)
12. (a) sists = 1XFA that accepts L.

b} Discuss briefly {12 marks)
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13.

14.

(a)
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Prove that if L is L (M,) for some PDA M, then L is N(M,) for some PDA M,. (12 marks)
Or
(b) (i) Give a context free grammar which generates the language L = { w/w contains twice as
many Os as 1s }. 55 ¢l CDEDC If perveoel o ol 18
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(a)

(b)

= (8 marks)

(i1) Consider the grammar: S —» SS + !/ SSx /a . Explain how the string aa + a« can be generated

by the grammar.
(4 marks)

Prove that a language L is recognized by a Turing machine with a two-way infinite tape if fit
1s recognized by a Turing machine with a one-way infinite tape.

Or
Design a Turing machine M to recognize the language L = {wu®/w is in (a+b)*}.
(12 marks)
Define NP, NP hard, NP complete and P problems. Explain with examples.
Or
State the balting problem. Show that it is not NP-complete. (12 marks)

[6 % 12 = 60 marks]



