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(SEM. IV) EXAMINATION, 2607-08
. THEORY OF AUTOMATA & FORMAL LANGUAGES
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Note : - (1) Attempt all questions.
(2) Al questions carry equal marks.

(3) Be precise in youi answer.

1. Astempt any four parts of the following : 5x4=20
(ay Prove or disprove that

Iyolt-Lioly

where Ly and Lo are languages.

(b) Given a transition diagram for the 1anguage i
Show how to build a transition diagram for the
language [, *. |

(¢) Define nondeterministic finite automarta. How
does it differ from deterministic finite autotnara

(@) Describe in wdfds the language accepted by the

following finite automata :
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(©) Suppose that the language Lc f{a, b}* is
defined as follows :
Rule 1 : gae L / ﬁ‘—
Rule 2 : for any xe L, ax is in [,. -
Rule 3 : for any xe L, xb is in L.
Rule 4 : No other strings are in L.
Describe the language [, in terms of set.
() Explain the Chomsky classification of languages.

2 Attempt any two parts of the following : 10x2;

(@ (@) Design a DFA which accepts the set of !

strings over alphabet Zz {1, 2, 3, 4}

such that string when interpreted as
decimal numbers, sum of their digits are
divisible by 5.

@) Simplify the following regular cxpressic:.@; }

. % * *
[A] r(np ny +r)+ry

[B] (rl. +Ty + Ty + "2"1)*

Where r; and 1, are regular expressions
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(b) ()  Write regular expression corresponding to
the following languages in {0, 1}*.

(2)  The language of all strings in which
every 0 is followed immediately by

11. ‘
(b) The language of all strings that has
_ ' at most one pair of consecutive 1's.
(i) Convert following NFA to equivalent

DFA and hence minimize the number of
- states in the DFA.

(© () Let M and M, be the FA recognizing

the languages L; and L, respectively.

Draw finite automata which recognize the

| language L, — L, . ‘
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(i) Transform the following Mealy machine

into equivalent Moore machine.
‘ all

3 Attempt any two parts of the following : W
(@) (@) = State pumping lemina for reguﬁir
expression.
(i) Prove or disprove that the language L
given by

L= {am b"|m#n, m and n are positive integ

is regular. _
M) @ Define context free grammer Find a %
| context free grammer for the
following language : '

L= {ai bick)jzi+k:i, j, k are
nonnegative integers §

(iiy Obtain regular expression for the languag
accepted by following automata : "g
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(¢) () For the given CFG, find an equivalent

CFG with no useless variables

8-> AB|AC
A—>aAblbAala
B->bbAlaa B| AB
C->abCalaDb
D—;bDla_C

(i) Exp‘lain Chomsky normal form and
Greibach normal form. Convert the
following CFG to equivalent Greibach
normal forms |

S—>AA

A—->SS

S—>a

A>b

4 ‘A‘ttempt any two parts of the following : = 10x2=20
(a) Define push down automata. Design a PDA
_for the following language :
L={aibl ck|i=j or j=k}
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(b) Consider the given PDA :

PDA M:({Q()}s {0’ 1}9 {a’ b! 20}, 6’ Q()’ 2'0, ¢)

where § is defined as follows

5((1_0, 0, Z’()):{(Q()a az())}

S(Q()’ 1? zo):{(Q(p bz())}

5 (a0, @) = {g,. aa}

3 (qO‘a‘ 1, b)= {(Q(p' bb)}
o _(Q(p 09 b) = {(Q()s E)}
8 (qu ‘la a)»= {(q()a G)} :

8 (QQ,‘G? ZO) :{(QO’ G)} ’
Convert the given PDA M to the corresponc
CFG. -

() @  Context free languages are closed under@
mtersection. Prove the statement or give
a counter example.

(i) Given a context free grammer G. Suggest
an algorithm which can be used to decide
whether language generated by grammer
G is empty or not.
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S  Attempt any two parts of the following :  10x2=20
(@ @) Desig'n‘ a turing machine for the '
~ following language

% L={ww|we (a+b)*}

(i) Prove that if a language L and its
complement both are recursively’
enumerable then L is recursive.

(b) Design a turing machine which computes

function f: N —> N defined as

f(n)=2".
(c)  Write short notes on the following :
(1) Universal turing machine
(2) Post c_orréspondence problenx.
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