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FIFTH SEMESTER
CS 53 - THEORY OF COMPUTATION
COMPUTER SCIENCE AND ENGINEERING
Time: Three Hours
ANSWER ALL QUESTIONS
PART-A (10x2=20 marke)

Maximum: 100 marks

1. Define language of a NFA.
2. Design a FA that accepts {0, 1}*

Write a regular expression which generates strings with
at least one 0 and 1.

Give the operations that satisfy closure properties of
Regular languages.

Construct a grammar to generate the set of all
palindromes over a and b.

6. Define Deterministic Pushdown Automata.

7. What is an inherently ambiguous Context Free
Language?

8. What are the applications of TM?
9. State the halting problem of TMs.

10.  Show that AMBIGUITY problem is un-decidable.
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11. (@) Design an NFA from the following &€~ NFA Also
find 8(qo, ab)
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Describe the steps involved in converting a
NFA to DFA. Write the algorithm.

Or

() Construct a DFA from the €- NFA: |

_ TeTel

Pl = | {p} ]| ig

o | @ | &
ritg |l ] -

12. (a) () Prove that if a language is accepted by a {
NFA it is also accepted by a DFA.

(i) Prove that intersection of two regular
languages is also regular.
Or
() () Find the language generated by (

S — XaaX,X — aX|bX| €. Derive abbaaba
from the given grammer
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14.

(i)

Construct a DFA for (alb)* abb and (10)
minimize it.

(a) Prove that L=N(PN) if and only if L=L(Pr) (18)

Or

(b) Find the CFG for the 16y

PDA P= (iq0.q1}{a,b} {z0.2),5.q0,20, ¢) where
the transition function is given by:
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8(q0,b,20) = (q0, zz0)

8(q0, €, 20) = (q0, €)

8(q0, b, z) = (q0, zz)

8(q0, a,2) = (ql, z)

3(ql, b2y = (ql, €)

8(q1, a, 2z0) = (g0, z0)

Explain how a TM can be used to (8)

determine the given number is prime or
not?

What are the various types of Turing (8)
machine? Explain.

Or

Prove that L={a™ b™*! ¢m2 |m>0} is not a (8)
CFL.
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form for the following grammer

S— XA|BB,B - b|SB,x > b,A > a

15. (a) Prove that the universal language Lu is (16)
recursively enumerable.

or

() State and prove the Rice’s theorem for recursive (16)
index sets. - Yo
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