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COMPUTER SCIENCE
( Major )
Paper : 6,1
( Automata Th€Ory and Languages )

Full Marks - go
Time : 3 hours

The figures in the MArgin indjcqate full marks
for the questions

1. For the followin8 QUestions, choose the

correct answer from the choices given below
them - 1x7=7

(@) Consider the following  transition
diagram of 2 finite aytomaton :

0,1

9y q, 9,
[0 il

Here qq is the Staﬂing state.

From the folloWing strings, select the
string that iS @CCepteq by it :

(i) 1011 (i) 01011

(iii) 101 (iv) 0011
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(2) Ak
{b) Regular €xpression for the language (e} The nullable variables in the following
consisting of a]] strings in {a, b} ending B
with b is - i
(il a*b* (i) (@a+b)*b X“’ZVS
[fii) a*h (iv) a*b*a*hb Y — |X
{¢) 1 .From . th p
- ; 5
following  context-free (i) ‘X only

grammars, select the one that is in

Chomsky Norma) porm (CNF) : (ij) both X and Y

(iii) Y only

i) S— AB i
i A Cl L A ; o nullabl iables
— Aa S — bS (iv) It has % 8% variade
B — Bp S -so LG variables in the following
| (iii) S — aSb ) S—YS|x BEEREY
S=>e JESSY iy s
\ . gl
\
".‘: S ash are
" S
| EC (i) only B
From the following janguages, select the (i) only A
one that ig generated by the above (iii) both A and B
ammar : i
gI'- (lU} there is O Useless variable mn the
() La.nguage consisting of all strings in gramrnaf
{a) b, C}
2 e tWo regular expressions,
i) L ={qh If r, and rp &F gular exp
() L = {a" cpn e~ O @ thel 1 which one of the following is not a
(ti)) I = {a@" cpn /n >0} repglan expressmn?
(iv) Language represented by  the [P =g (K T
regular €Xpression a*eb* (iii) nra () rl‘r
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(4)

2. Answer therfollowing questions : 2x4=8

(a) Consider the

(b)

(c)

(d)

A9/T720

following  regular
expressions :

i) (a+by ala+h) qla+h)’

(@) b’ ab a(a+p’

(i) b" ala+ ) g

() b ab ap’
Select the regulay expreSSion that does
not represent the language consisting
of all strings in A and b having at least

two  d@’s. Whyy language does this
particular regular e xpreSSion represent?

Draw the transiti,, diagram of a finite
autOI"ﬂaton that 5ccepts the language
consisting of a; trings in @ and b
ending with ¢y substring ‘aab’.

Convert the following grammar to
Chomsky Normal Form (CNF) :

S~ 451448
4~ 84 |aa

State the Pumpipg lemma for regular
languages and ¢jte one use of it.

( Continued )

(S)

3. Answer any three of the following questions :

(@)

(b)

(c)

(d)

(e)

A9/720

5x3=15

Prove that the set of context-free
languages 18 closed under union.
that the

Prove language

L ={a"b"c" /1 20} is not a context-free

language-

Design 2 finite automaton for the
language consisting of all strings in
(a+ p)" not having ‘agb’ as a substring.

When is a CFG said to be ambiguous? ‘
Show that the following grammar
s — SS J
S—¢E i
S — aSh | bSA

is ambiguous-

Remove all Useless symbols, null
productions and unit productions from
the following gfaMmmar :

S— dA |aBB

B — adA |g

B — bB|bbC

c—B
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( (7))
6)

? t
of h € i arse tree? What are 1eftmOS
i tisap . ;

. : t € fOl].OWing qu stions : m Wha . : ' ;

gr

- mar :
(@) Prove that if a langyage L is accepted by following gram

a DFA, then it i described by a regular

E—>T
eXpression, )
F—oI
generates th, language > T F
Letwep jw=wr i)
e, wis a palindrome} B 1D c

(ii) Consider the following CFG, G :

S=asq|qaa|b
4> bppg (@+b) * )+ a
By

where E is the starting variable.
Construct a derivation tree for

E * ok A
COnstmct a PDA accepting L(G)-
(c) Constryct a puyshdown automaton
(PDA)  for

one of the following
languages .

e

(i) <

wyR I (a+b)*}

(d) IfLis, c
PDA

L, thep prove that there is a
that acceptg L.

(€)  Proye the eqy;, alence of DFA and NFA,
A9/720
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