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Answer question No. 1 and any four from the rest.

1. Choose the correct option : (10 x 1=10)

(i) In a context-free grammar
(a) e can be the right hand side of any production

(b) terminal symbols can’t be present in the left hand side of any
production

(¢c) number of grammar symbols in the left hand side is not greater than
the number of grammar symbols in the right hand side

(d) all of these
(1) CFG can be recognized by a
(a) push-down automata
(b) 2-way linear bounded automata
(¢) Dboth (a) and (b)
(d) none of these
(iii) The production aAbeD — abcDbed is of
(a) typeO (b) typel
() type 2 (d) type 3
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(iv) Any given Transition graph has an equivalent

(a) DFA (b) NDFA

(¢) Regular expression (d) All of the given
(v)  Which of the following string is accepted by the DFA?

(a) 10110 (b) 0011
(¢0 101011 (d) 101010

(vi) The regular expression represented by the given DFA is

BINA CHOWDHURY CENTRAL LIBR/
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(a) ab*aa () a*ba
(¢0 a*b+a*ba (d) ab*a
(vii) A given grammar is called ambiguous if

(a) two or more productions have the same non-terminal on the left hand
side

(b) a derivation tree has more than one associated sentence

(¢) there is a sentence with more than one derivation tree corresponding to
it

(d) brackets are not present in the grammar
(vii1) The intersection of CFL and regular language

(a) 1s always regular (b) 1s always context free
(¢) both (a) and (b) (d) need not be regular
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(ix) If every string of a language can be determined, whether it 1s legal or illegal

(%)

(b)

(b)

(b)

()]

(a)

in finite time, the language is called
(a) decidable (b) undecidable

(¢) interpretive (d) non-deterministic
If 5(q,x;) = (p,y, L) then

(B) Ayl 2y Q. X | 2y Ko o DA IS

M)  XyXp. X 1G%X; Xy Xy Xgo e X3 PXi Y Xy Xy

X AL
BINA LR

31517
(c) xlxz....xi_qu,-...x,,vl— XX - Xy PP ety s
(d) x]xz....xi_qui...x,l|f L SR L TR
Construct the grammar accepting the following set. (5)

The set of all strings over {a,b} consisting of an equal number of a’s and b’s.
Reduce the following grammar to CNF : (10)
S — 1A4[0B, A — 1 AA| 0S|0, B - 0BB[1S]L.

Construct a reduced grammar equivalent to the grammar. (5)

S - ada, A — SpCC|DaA, C — ab¥)DD, E — aC, D - aDA, F — A.

Give the formal definition of TM? What are the different types of TMs?

Explain. (10)
Using pumping lemma show that the set {a"b"c”‘ln > O} is not context free.

' | (7)
Design a DFA to accept the language. : _ (8)
Fiv= {wlw is of even length and begins with 01}
Consider the DFA given by the transition table: (8)

) 0 1
—-ql ¢2 g3

q2 g3 ad
*q3 q4 q3
q4 g3 gbd
a5 q2 @

Construct minimum state equivalent DFA.
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(b)

(b)

()

(@)
(b)

Consider the grammar G({S, A} {a, b}, {S = ASI,A = aa|ab[ba|bb}, S)and

give leftmost and rightmost derivations for the string aabbba. Draw the
parse tree for the string for leftmost derivation. (7)

Covert the given NFA to its equivalent DFA. (6)

Convert the mealy machine given in the following table to its equivalent

Moore machine. (7)
Current state Input symbol
a b
Next state Output Next state Output

—qo qo 1 qe 1

q1 gz 0 qi 1

Q2 qi 1 qu 0
Given a grammar = ({s,C}, {a,b}, P,S), where P consists of
S - aCa, C - aCalb then., find L(G). (2)
Prove that regular ]anguages are closed under union. (5)

Prove that The union of two recursive languages is recursive and the union
of two recursively enumerable languages is recursively enumerable. (10)
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