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THEORY OF COMPIITATION (R)

(New Scheme-2002 admission onwards)

[Regular/Suppiementaryl

Time : Three Hours Maximum : 100 illarks

Answer all, questions-

Part A
1. Prove that for any set A having n 2 0 elernents, the power set ofA has 2n eiements.

2. Explain the types of functions - Injection, Surjection, Bijection and Invertible funciion.

3. Define regular expression.

4. Construct a DFA (transition dia€ram) accepting the language L = {u € {rz,bi* | a has abab as
substring).

5. Find a CFG for the language L = ia" b2" c^ln{n > A'.

6. Find a CFG for the language of all strings over {c, h} wit}: exactly one a or exactly one b.

' 7. What is a universal Turing m.achine?

8. Construct a Turing machine which computes the function fi r,.\ = yi a 2 over urra+,. nurnbers.

9. \&'hat will happen rvhen somebcd;i finds a deterministic pol3ncrnial time aigcrithm for an NP -
compleie problem ? Comment on its consequence on the eompiexity classes.

10. Define class P and class l.lP
(10x4=40marks)

Part B

11. (a) Prrve that the set of rsa] m:nber; is uncounial'le.
(h] Ciyen that A aD.d -$ a:'r: s'ibrets af a univer-.ai sat 1,r. Pro'-e that

(6 marks)

l1J .tl-If=Jt/riJ

(ii) A - E = A i1 :--.ni r:: jr if A r' Ir =, 'i:
(tiri i\ - B = ?: if a:ril i,riy ifA c ll.

N

(5 *,:rri:sl

Ar

i2. (a) Hspial.n the Cho*rskv hiararchy cf fcrmal languages. (8 ma.rks)
4 ,,tf'l Oet-ine'forraal lalgirage'. fiii,e erampies for' finite and infiirite iang.uages. (4 marks)

Turn over

I



13.

2

n > 0) is not reg'ular.

a perfect square| is,not regular.\
()r

14. (a) State and prove Pumping lemma for regrrlar languages'

(b). ConstructaDFAacceptingL=luE {a,b}t I each'a'(if one is there)
preceded and immediately followed by a '6' ).

(a) Prove 1561 1,={an b" I

(b) Prove that L={as 1s is
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(6 marks)
(6 marks)

. (8 Marks)

in w is immediately

(7 marks)

I

(4 marks)

15. (a) Remove aII unit productions, useless productions and e - produetions from the grammar :

S-+ aA laBB
A-+ aaA I e

B -'; bB I bbC

C-+B
What language does this grammar generate ?

(b) Convert the following grammar into Chomsky normal form :

S -+ ABa

A --+ aaB

R --; Ac.
(5 marks)

Or

16. prove that for any context free language L there exist a nr-,n-deterministic PDA, M such that
L=L{M).

(12 marks)

17. (a) Construct a Turing rnachrne that decides the language L = | a" bn I n> 0l' (8 marks)

(b) Construct a Turing machine that shi{ts the input siring one position to the left. (4 marks)

Or

Differentiate between rec,rrsive and recursi'rely enurnerabie langilages'18. (a)

(b)

(4 rnarks)

Consti-uct a Turing machine that accepls thl: iang'raliii L = { ro e ic,5}* ! 
"v 

has equal no of n's

r n<i b s ).
(8 maliis)

19. Irio.'e tliat SSAT protrlem !s i\I]-comcletc.

Or

-:'.1. irl..r..: C,,ro!i's ilie.l.ent an,1 g,"'- ari or-tl:iine of its i..rci
\ ( LZ nla rKSl

t [5x t:! 6o ma.ksl


