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l. Define primttive recursive function.

2. Explain composition of functions.

3. Define regular expression.

4. How will yor.r use pumping lemma to

li.

1rl.

shos lhal {ertain languages aic not regtrlal ? Grte rh"
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THEORY OF COI"IPLITATION (P)

(2002 Admissions)

Ans u:er all q u.e stiort s.

Part A

generalsteps.

5. When do you call a context free grammar ambigrtcus ? Give an example.

6. Give a CFG that generates all palindromes o.,'er' {o. bi and shos' that derivation of aboba-

7- Define Turing machirre.

8. Briefly explain Church's thesis.

9. Give the general steps of proving b1 means oi leduction that certain problems are undecidable.

10. When do you cali a decision plobiem NF''hari1 ?

(10'{- l{r n}rlks)

Part B

1 1. (a) Prove that the function /"aa (r, .1l) = -'j + ) is pr-irnitive le( Lilr'r\ ('

tb) Plovethal lh('funciiorlg(J, )) - \' r' lrr;r:riit'r' Iccur:i'r'

O:'

(a) Shorv that tire set of real number':' i; rrcl rienr:iircrabl':

(b) Erplain the signifieauce of Theor-r' cl tot-,i::uta r irn in lir-.-" r ' r:1' r s' i" ' i
(l-r Pror-e thai 1, = {rcu R I rr t \o, bl*l i: rrr.'i Iegt:i.,r'.

(h r Prove thrri 1, - {a* I IJ is a prime t.r::rtber'} i" rr'r: r'egi:l ',

o:
(r:: {iivtthiiri},r.l,t! e\pressilu{brtl--.lilll{rriitcr,.-tt'ttti: ' :i - 1 n;' 1,, :rncl jts c{r!lllrruelri 1,.

iii t1;-r' k:i

(b) Define DF.,\ an,l construct a DFA thaf acNep-is L, = \tt t !,r, l,ls* I no. c,fa's in ii'is e r''.'n and n,r'

of 5's in .: is odd) 
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\ -:.: -S .Ibcho.

(7 marks)A.i\
I : _--l (b) Briefly explain parsing using PDA with an example (5 marks)

t s:- or

* ] \tU (a) Construct a PDA which accepts the language {u urR I rl c {a, b}*} and show r he processing otrd'\ I abbo.

I t'J r?rnarksl

I _: 5 (b) Design a CFG for the language y= lau b" lru not equal to lr). (5 marks)

-r.. |. d ti. (a) Construct a Turing machine that increments a binary number. (8 marks)-+ ,1 c<+'.:
J;r$ (b) Write short notes on any lllo var:iants of Turning machine. (4 marks)

$ :-.: or

\ d fJ 18. (a) Construct a Turing machine that decrements a binary number. (8 marks)

\ f --Q (b) Construct a Turing machine that adds two unary numbers. (4 marks)

S * ; 
tt State Turing machine halting problem. Show that it is undecidable.

20. fiirow that the yrroblem of checking *'h"rt'"r:i'groph ha;; a clique ofsize A is NP-c"-o?rrj.-"rU.,
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