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The flgures ln the margln lndlcate
full marks for the questions.

Ansuter ang fiae questions out of eight.

1. (a) Defrne the following with examples :

3x2
alphabet

String

Language

Draw the DFA for
languages.

0 Languages over

the following

I=(o,t) that have

strings that either
or both with '01'.

(t)

(ii)

(ii,

(b)
5+5

the alphabet
the set of all

begins or ends

Contd.



Languages over the alphabet
I = (0, t) tfrat have the set of strings,
where all strings have second last
symbol from the start is 'O' and
second last symbol from the end
is '1'.

Define Chomsky hierarchy
languages.

(a) ' Prove that the following grammar of
arithmetic expressions is ambiguous.

E-+E+Eln.nl(n)lia

(b) Describe the diffi:rences
context free and context
grammar. Describe the basic
context free grammar.

Corisider the following NFA with
Epsilon G) transition and convert it
into NFA without Epsilon transition.

8

(ii)
3. Obtain minimum state

to the following DFA :

DFA equivalent
8

hrbof
4

2. v4
(b) Differentiate between DFA and NFA

with suitable example. 4

(c) Construct a context free grammar
which accepts JV/Ai where

A =({qo, q.r\, {o, b \, {"o, zr\ 6, qs, zo, Q )

5 is given by

5 (qo, b, 
" o)= {(qo, " " o)\

6(qo,e,zs)={(qs, t)\

6(qo ,b, z)= {(qo , "")}
6(qo,o,")=Kqr,")\

d(qr,b,.)={qr,t)}
6(qr,o,"J={(qo,"o)}

6

between
sensitive
defects of

4+2

G,
8
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(b)4. (a) Define Regular Expression and its
importance in automata theory. 3+2

(b) Using pumping lemma, prove that the
following language is not regular : 6

7 =la"b" l" to l

(c) Write down regular expressions for the
following languages : 3x3

0 Set of all strings over the alphabet

I={O,1} such that the second last
symbol from end is '1'.

(ir) Set of all strings over the alphabet

I={0,1} such that each string, if
starts with '0' then ends with '1'
or, if starts with '1'then ends with
r0'.

(iiil Set of all strings over the alphabet
' I={O,f} such that each string not

containing '101'.

(a) Define right-linear grammar and left-
linear grammar. 4

Consider the followlng grammar :

S -+bAlaB

A -+bAA lasla
B ->aBB lbslb

Find out left most and right most
derivation for the string,
'baaabbabba'. Also construct the
parse tree for. that. 6+2

7.

Obtain Greiback normal form
equivalent to the following context free
grammar.

S -+ XAIBB

B -+ blSB
X -+b
A -+a

(a) When a problem is said to be

d.ecidable or undecidable ? Show
that problem "given an arbitrarY
turing machine M and arbitrarY
string W, does M halts on W" is
undecidable. 4+4

5.
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Convert the following
CNF

S -+bAlaB
A-+b,M lasla
B ->aBBlbslb

(c) Construct an automata for the regular
expression

a.(a* +A.)

(a) Remove all e and unit production rules
from the following CFG .. g

S -+AaAl Calnan

A-+aaBalCoelaaloc

n -+bnlbanlaalas

c-+calBclD

D-+bDlA

6

(b) grammar into
7

(c) When a language is said to be recursive
or recursivelY enumerable ? 4

Construct the DFA equivalent to the
following NFA : 8

;b
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