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CS 53 - THEORY OF COMPUTATION
COMPUTER SCIENCE AND ENGINEERING
Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

1. List any four ways of theorem proving.
2. Construct an e-NFA for 0¥1+0
3.  Give the difference between NFA and DFA

4. Give a regular expression for the set of all strings having
odd number of 1s.

5. Determine L(G) for S—aCa, C—aCa/b.

6. Construct a CFG for L=farba™ | n, m>=1}

7.  State Pumping Lemma for Regular languages.
8. What are the applications of TM?

9.  What are the closure properties of a CFL?

10. Give examples of decidable problems.
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PART-B (5x16=80 marks)

(i) Define the principle of Mathematical (8

induction. Also prove that 2t <= n! for all
n>=4,

(i) Prove that for every NFA there exists an (&

equivalent DFA.

(i) Construct a

Or

Moore

following machine:

machine for the (&

a=0 A=1
Current Newt ont
state ex ex
State Output State Output

Q1 (13 0 Q2
Q2 ql 1 Q4 0
Q3 q2 1 Q1 1

Q4 q4 1 Q3 [

() Construct an NFA for the regular (&

expression (1+0)*(00+1

y*

(i)  Give the regular expression for:

(i)  Give the applications of Finite Automata.

0 1
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Or
Construct an €-NFA for (0+1)*(00+11)

Construct a DFA equivalent to the NFA:

0 1
icH o}
q {e} e}
r ist -
*s {sf {s}

Construct a CFG for L= {ambn |m is not
equal to n, n>=0}

Define leftmost, rightmost derivation and
parse tree. ls the following grammar
ambiguous:

S—icts| ictses | s; C—b
Or

Design a PDA that accepts
L={wew" | we(atb)*}

Show that L={aibick|k=jn} is not a CFL
using pumping lemma.

Design a Turing machine that can add
any two numbers.

Design a TM for finding 1's complement
of a given binary number.

Or
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15. (a)

()

Design a Turing Machine for the language (
L=tabic{ i>=1}

Explain the Post's correspondence problem (
with an example.

Or

Find the languages derived from

(i)  Union of two recursive languages {
(i)  Union of two RE languages {
(iii) L if L and complement of L. are RE. (
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