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5 year M«

DEGREE EXAMINATION, APRIL/MAY 2010.
Fifth Semester
Computer Technology
XCS 352 - THEORY OF COMPUTATION
(Common to 5 year M.Sc. Software Engincering)
(Regulation 2003)
Time : Three hours Maximum : 100 marks
Answer ALL questions.
PART A — (10 x 2= 20 marks)

1. Find the language accepted by the following automation.

2. Show that ) =" for a regular expression r
8. Find L(G), where G = ({8} 0,1}, {5 - 051, e}, 5).

4 Consider G whose productions aro § - aAS/a, A > SbA/SS /ba. Show that
S aabbaa and construct a derivation troe whose yield is asbban.

5. Define Push Down Automata
6. What is Pumping Lemma in context free language?
7. Define Basic Turing machine.

5. Explain the multitape Turing machine code. Is it more powerful than the basic
Turing machine. Justify your answer.
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Give two examples of undecidable problerms.
List two properties of recursively enumerable sats which are undocidable.
PART A— (5% 16:= 80 marks)

(@ Let r be a regular exprossion. Then prove that there exist an NFA with
& -transition that accepts L(r).

or
® () Obtain the regular expression R for the following DFA, A, such
that L(A) = L(R). (10)
) %l
2

(i) State the pumping lemma for regular sots. Show that the set
L =1{07'i is an integer, i >1} is not a regular. ©

(@) Construct a PDA accepting "b”a” /m,n 21} by empty stack. Also
construct the corresponding context-free grammar accepting the same
set. (16)

or

® @ Prove that I s B(My) for some PDA Myl L is N(21,) for some
PDA M, a0

(i) Show that 071727 /n 1} is not a context free language. Justify. (6)

© Do nTasing mashine s et b inhae L= o1}

and simulate its action on the input 00111 a2
(i) Explain how a Turing machine with multiplo tracks of the tape can
be used to determine the given number is prime oF not. @

or

) @ Design a Turing machine M to implement the function
“multiplication” using the subroutine ‘copy az)

i) Explain how a Turing machine can be viewed as a computing device.
on functions involving integers. @
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enumerable. az)
@ Dosign a Turing machine to encodo with 0 and 1 Nustrate with an
example, @
O
®  Explain the Halting problom, 15 i decidable or undecidable
Problem, Justify. ®
@ Explain post corrospondonce problem and MPCP — Modified post
correspondence problem, @
Elaborate on the space and Time complesities of P ang WP probloms,
as)
Or
Obtain the code for <M, 10115 where as
M =ll.0. b 0,1}00,1,8) 5,4, 5, {az]) have moves
Sa.1=g,,0, k)
S(a1,0)=@,1, &)

Sas1)=(as,0,R)

S(ay, B)=(a,,1,2)





