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1. Answer the following questions as directed :

1x10=10
(a) Which is true for the following CFG ?
S—>aA/e
A—>bAfa . .

(i) Null Production can be removed
(i) Null Production cannot be removed
(iii) As A does not produce null so
cannot be removed
(iv)] Both (i) and (iii)
~ (Choose the correct option)

Contd.



- (b) CFL is not closed under

(c)

()

(i) Union

(i) Concatenation
(iii) Complementation

(iv) Star closure
(Choose the correct option)

PDA is the machine format of
(i) Type O language
(i) Type 1 language
(i) Type 2 language

(iv) Type 3 language

(Choose the correct option)

(a + b)* T means

(i) Any combination of a,b including
null

(ii) Any combination of a,b excluding
null

(iii) Any combination of a,b with equal
numbers of a’s and b’s

(iv) None of the above
(Choose the correct option)
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fe)} The difference between Finite Automata
and PDA is
(i) Reading Head
iy Input Tape
(iii) Finite Control
(iv) Stack :
(Choose the correct option)
() In DFA null (org) move is allowed.
(State True or False)
{g) Regular language is closed under union.
(State True or False)
fh) If R is a Regular Expression then
RR" = (Fill in the blank)
iy For the given gramr_nar' '
G=({s}{a,b},P,S)  where  the
production rules Pare S — gb. Find out
any string that can be generated by
the grammar.
() What is useless production ?
2. Answer the following questions : 2x5=10
(a) Define DFA.
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(b)  What NPDA ?
(¢) Describe the RE in English language.

(i) (ab) (a+b)
i (o +b')c

(d) Write the RE for the'following language
over {a, b}

(i) Language C‘o.nsisting of all strings
of a and b having ‘bb’ as substring

(i)  Language consisting of all string
of a and b with even number of
a’s

(e) Define Left Linear and Right Linear
Grammar. '

3. Answer any four of the following questions :

5x4=20
(a) Convert the following grammar into
GNF
S — AB
A - BSB/BB/b
B > aAb/a
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(b)

(d)

(e)

Show that L = {O‘D ,where Pis Prime} is
not context Free.

Prove the given grammar
G=({s,x,Y},{0,1},P,S) is ambiguous
where P is defined by

S — 0Y/01

% 5 0X770
Yot XVALL/

Prove that complement of a Regular
Expression (RE) is also RE.

Construct the string ‘aaabbabbba’
forms the grammar

S - aB/bA

A - aj/aS/bAA

B — b/bS/aBB by using
(1) - Left most derivation
(i) . Right most derivation

Prove the given Regular Expressions

R ;‘(a +b) and R, =(ab) are
equivalent, !
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4. Answer any four of the following questions :

10x4=40

(a) Answer the following :

(b)

(i) Construct a DFA without null
equivalent to
M = ({90, G1:92:93 1@, b },6,d0,{d0})
where § 1is defined by the

transition table given below : 7

Next State
Present State
Input=a | Input=»>b
o ] il a;
aq, do ds
gds o491 ds
@ q3 qO 3 ql

(i) Define NFA with null move with
an example. _ 3

What is useless symbol and unit
Production ? Remove the useless
symbol and unit Production from the
given grammar 3+7=10
S—>aX/Yb/Y

X—-S

Y > Yb/b
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(d)

(e)

i)

M =
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State and proof the properties of CFL.

Define Deterministic PDA. Construct a
PDA to accept the language

2 L {WCWR ,where W €(a, b)" and

WX is the reverse of W} by empty
stack and final state, 3+7=10

Construct CFG for
{ atbhad™ In, mzl} ;

Construct the minimum state automata
equivalent of the DFA

({qO)qIJqQ quq4JQSJQG }:{a:b}; 5:LI0;
{q4 }) where ¢ is defined by




(g9) Answer the following :

(i) = Construct a RE from the given FA
by Algebric Method Using Arden’s
Theorem. S

3 b

(i) Construct a FA equivalent of the
given RE L=(00+11)11(0+1)
5

(h) Write short notes on : (any two)
5x2=10

(i’) Chomsky’s Normal Form
(i)  Grammar

(iii) Arden’s Theorem
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