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B.TECH. DEGREE EXAMINATION, JULY/AUGUST 200

Seventh Semester

Branch—Computer Science and Engincering

THEORY OF COMPUTATION (R)

(2002 Admissions)

Time : Three Hours
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Answer all questions.

Part A
Define primitive recursive function.
Explain compesition of functions.

Define regular expression.

Maximum : 100 Marks

How will you use pumping lemma to show that certain languages are not regular ? Give the

general steps,

When do you call a context free grammar ambiguous ? Give an exemple.

Give a CFQG that generates all palindromes over {a. b} and show that derivation of ababa.
g

Define Turing machine.
Briefly explain Church’s thesis.

Give the general steps of proving by means of reduction that certain problems are undecidable.

Q.

When do vou call a decision problem NP-hard

Part B

(a) Prove that the function f 4, (¥, ») = x + y 1s primitive recursive

(b) Prove that the function g(x, ) = 17 1=

(a} Show that the =et of real numbers i

(b) Explain the significance of Theory of computatio

{a) Prove that L = {we™ | w e {a, b}™) i= not reg

(h) Prove that .= | | P is a prime number; 15 11«
(J:
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(h) Define DFA and construct a DA that accepts

of b's in w 1= odd}.

primiiive recursive.
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(10 x 4 = 40 marks)

(8§ marks)

(4 marks)

(€ marks)

(3 marks)

#'s in o 1s even and no.
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15. (a) Construct a PDA which accepts that language {wew! | we {a. b}*} and show the processing of

g A3 __‘3! abcba.
- Loy
S &’\LQ\‘:\) (7 marks)
| 3 gf (b) Briefly explain parsing using PDA with an example. (5 marks)
N 0 |
{\\J ‘ @ .
S ‘3 9::_16. (a) Construct a PDA which accepts the language {ww®| w ¢ {a, b}*} and show the processing of
N )
~ abba.
% :g .;:g’ (7 marks)
< g % (b) Design a CFG for the language L = {a" " |n not equal to m}. (5 marks)
o 17. (a) Construct a Turing machine that increments a binary number. (8 marks)
? " E (b) Write short notes on any two variants of Turning machine. (4 marks)
P~ W
{ 3%_ :S 18. (a) Construct a Turing machine that decrements a binary number. (8 marks)
oL (>~ (b) Construct a Turing machine that adds two unary numbers. (4 marks)
S T = : i
b A % < 19. State Turing machine halting problem. Show that it is undecidable.
— <
Or
20. Show that the problem of checking whether a graph has a cligue of size k is NP-complete.

(12 marks)
[5 % 12 = 60 marks]
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