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Instructions for Candldate%g}

: O |
(a) Write your Iigﬁ No. on the top immediately
on receipt %? this question paper.

(b) All questions. in Section-A are compulsory.

(c) Attempt any four questions from Section-

B. . |
(d) Parts of a question must be answered
together. |
(¢) Assume alphabet Y = |
= {a,b
ety {a,b} unless stated
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(c)

(d)

(e)

Section - A
Do the following regular expressio

represent the same language (give reasor

=(@@+b)a+b)*a
= (a+Db)(a+Db)a +b))*a

Write a regular expressmn and build

determlnlstm finite automata for tl

trings having a
2‘

Janguage containing all.s
every odd position.

Descrlbe\@% English the languag
repre\%ﬁited by the followmg regul

ex@swns | 2

(i) b*ab*ab*ab*+ b*ab*ab*

(i1) (a+b)*taa(a+b)*

Describe pumping lemma for regul
languages.

Based on the language S = {aa, ba, ab, b
describe the language S*.

2
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() What are the languages generated by the
following grammars : 3+3
i) S =>XA
X 2>aXb| A
A>aA | A
(ii) S > AB
A>aA | A
B->bB | A

.(g) Show that the following CFG is ambiguous

3

S >XaX .
X—>aX|bX|A

(h) Describe the language (in-English) accepted
by the following@A : 3

(§§
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(i) Describe the halting problem.
ﬁ) Let M=(K,Z 05 S, {h})’ Where

K ={q,9,h}

z=@b, L. >}

S =q, 2

and § ié given by the followirig table :
9 c  8(g, o)
9o a (a,, b)
% b (q), &)
% u & ~m
% xS [ lan—)
s Sa (> —)
% O\ (9, —>)
Q - .U (Aps =)
q, > ‘(ql, -)

Trace the computation of M starting from th
configuration (q, , p aabbba).

4
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nd with aa orf bb.

= trings that e .
Let L=All 8 orL Complement

Construct DFAS for Land L' (i.e.,

of L). o .6
(ii) Is the language @b~ ; m20} regular? Jusufi-

using Pumping Theoremnl.

2. (1)

3. (i) Build a
comprising of all strings having first two

characters same as the last two.
6
. & J L
(ii) Convert the fé@;}wing Transition Graph (TG)
. S s
into reg&@?ﬁr expression using Bypass
algorithm. o 4

5
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e Grammar (CFG) for the

4. (i) Give Context Fre ‘ :
following language : |
faibick | i+] = k; i, j, k > O} and ZA= {a,b,c}
tion (PDA) to accept

(ii) Build pushdown automa
: _ 5
the following language ) |

(Sb™!; S is a string of only a’s, n=length(S),

n>1} .
5. (i) Convert the following CFG to CNF . 5
E->E+E
E->E*E &
E > (E) &g\
E > 6|7$\@’

N '
The ten%mals here are + * () 6 7.

(ii) Prove that the recursive languages are closed
under complementation. 5

6. (i) Design a Turing Machine that scans to the
right until it finds two consecutive a’s and
then halts. The alphabet of the T

machine should be {a, b,L, A} uring

(i) Prove that conte °
_ Xt-free | '
under Union and concatenﬁlgt)lilages ClOSCg
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7. (i) Build FA for each of the following regular

languages L,and L,. _ 4

L, =blatb)* L,= a(a+b)*b + b(a+b)*a

(ii) Build FA for L,N L,. | 4
(iii) Describe - in - English the l'angu.age
represented by L, NL,. i B

N
S
O
$
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