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Instructions for Cardidates :

(a) Write your Roll No. on the top immediately
on receipt of this question paper.

(b) AII questions in Sectlon-A are compulsory.

(c) Attempt any four questions from Sectlon-
B.

(d) Parts of a question must be answered
together.

(e) Assume alphabet I - {a,b} unless stated
otherwise.
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I
Sectlon - A

(a) Do the following regular expressions
represent the same language (give reason) :

2(

R,= ((a + bxa + b))* a

R= (. * bx(a+ b)(a + b))*a

(b) Write a regular expression and build a
deterministic finite automata for the
language containing all strings having a at
every odd position. 2+3

(c) Describe in English the languages
represented by the following regular
expressions: 2+2

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

(ii) (a+b)*aa(a+b)"
(d) Describe pumping lemma for regular

la:rguages. 2

(e) Based on the language S = {aa, ba, ab, bb},

describe the language S*. 2

2
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7. (i) Buitd FA for each of the following regular
languages Lrand Lr. 4
L, = b(a+!)* Lr - a(a+b)rb + b(a+bra

(ii) BirildFAforlrfl Lo. 4
(iii) Describe in E4glish the language

represented by L,nLr. '.. 2
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4. (i)

(ii)

s. (i)

(iil

6. (i)

(ii)

Give Context Free Grammar (CFG) for the

following language : 5

{a'bck I i+ j =k; i, j,k > 0} and != {a,b,c}

Build pushdown automation (PDA) to accept

the following language : 5

{ Sb".' t S is a string of only a's, n=length(S),
n >1)

Convert the following CFG to CNF : 5

E -+ E+E
E-+E*E
E -+ (E)

E --+ 617

The terminals here are + * ll6 7.

Prove that the recursive languages are closed
under complementation. 5

Design a T\rring Machine that scans to the
right'until it finds two consecutive a's and
then halts. The alphabet of the Turing
machine should be {a, b,U, A}. 5

Provi .that context-free languages closed
under Union and concatenation. 5
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(f) What are the languages generated by the
fotlowing grermmars : 3+3
(i) s )xA

X9axbln
A )aA ll

(ii) s r AB
A)aA I n
B)bBln

(g) Show that the following CFG is ambiguous :

S+XaX
X-+aXlbXlrr

(h) Describe the language (in English) accepted
by the following PDA: 3

A,A
A

A a

6

RE.JECTSTARI

ACCEPT PUSH a READREAD READ

b,A
bb

RE.IECT POP

a,b

a

A
POP READ

RE.JECTACCEPI

J
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(i) Descdbe the halting problem.

U) Let M=(K,Lo, s, [h]), where

K = t%,q,,h)

I= {a,b, U, >}
s =q
and 6 is given by the following table :

o 6(q, ol
a (q,, b)

% b

% U (h, Ll)

% (qo' -+ )

9r

9r (qo, -+)

Qr U (qo, +)
(q,, -+)

Trace the computation of M starting from the
conliguration (qo , p gabbba).
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Sectlon -B

2. (i) Let L=All strings that end with aa or bb.
Construct DFAs for L and U (i.e., Compl6ment
ofl-). 6

(ii) Is the language {a-b- ; m 2 0} regular? Justi$
using PumpingTheorem. 4

3. (i) Build an FA accepting the langrrage
comprising of all strings having lirst two

characters same as the last two.

6

(ii) Convert the following Transition Graph (TG)

into regular expression using Bypass
algorithm. 4

a,b
b

a

a,b

3

5

{ b

t,
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(q, a)

a (qo, .+)

b

9r
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