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FIFTH SEMESTER
COMPUTER SCIENCE AND ENGINEERING
CS 53 — THEORY OF COMPUTATION
(REGU}.ATIONSZO})&

A Y
Time : Three hours N “Maximum : 100 marks

Answer ALL questions.
PART A — (10 x 2= 20 marks)
1. Compare NFA and\E-NFA. v

2. Define — proof by the principle of mathematical induction.
. 3 H

3. What are the ‘advaﬁtagees of table filling algorithm?
v

4. Give English description of the following language
(0+10)=1=

5. Generate CFG for {a"b® [n>=0}.

6. Differentiate PDA acceptance by empty stack method
with acceptance by final state method.
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11.

Use the CFL pumping lemma to show the follc
language is not context-free : {a'b'c’ |i<= 3t

Define Chomsky hierarchy of languages.
What is TM?
Give two examples for Class NP, problems.

PART B— (? % 16.= 80 marks)
P

(a) (@) Designa DFA with the alphabets 0 an
accept~ the set of strihgs with 011
substring-and check for, the, validity of
00111 and 010.

(i) Prove by mathematical induction t]

svery n>=1 D! =ln@+(n+2V6.

5 N N
3
N N Or

®) (@ ~Designa NFA with the alphabets a
accept éhg set of strings ends with
cheick for the validity of strings aab anc

Gi) Compute the A-closure of each states.
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13.

(a) Find the min-state DFA for ((a+b) ab) using state
equivalence method. (16)

Or

(b) Explain closure properties of regular languages. (16)

Construct a PDA for the given grammar and
check for the validation of aa*a0 and (a0+a)

®

ESI|IE+E|ExE|(E)
I-alla|0lI0 .

Give ;he p}irse tree construction of 1001 and
+*.xyXy fbr the given grammars respectively : (8)

() S—>A[IB
A0A[~.
B->0BIIB| A

“2) E-+EE|*EE|-EEix|y

@
(i)

;
®) @
(i)

Or
Construct a PDA for the given grammar and
check for the validation of abcba and ach.  (8)
S—aSalbSblc
Show that if L is accepted by empty stack

PDA then it is also accepted by a final
state PDA. ®
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15.

(@)

®)

®)

Construct a TM for describing odd and even length

palindromes. (16)
Or

Given the CFG G, find-CFG G' in CNF generating

the language L(G)—{"} :° 16)

S— AACD :

A-—ahblr

C—aCla N

D> aDa | Db i

i

Explain demdable and un-decidable problems with
examples. ~ (18)

o

O

'Writ,e sheort notes on : (16)

() “Post-correspondence problems
(ii) - ~Halting problems

(iiiy Universal and diagonalization languages.





