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1i Max. Marks: 100

Note: 1. Answer my FIW full questions, choosing ONE fult question from each module.
2. M: Marks, L: Bloom's level, C: Caifue fiutcomes. :

ModuleS*l M L C

Q.l a. Define the following with an exaffile--
i) Alphabet -i *lfl;l"
ii) Power of an alphabet
iii) String {-5;;'"
iv) String concatenatio,J ,r W

v) Language 
*-ft$P,

,, r:t.tl'

5 LI co1

b. Define Oeterminj*tiq$ffiite Automata (DFA) and the language accepted by
it. ,,*,t+r:q} ,

,i'"t,,x31.,'t''" 
^,'rlr'r;;lil

5 LI col

c. Design D.FA,td d'bcept the following lanffibs:
D 1*.Li41p.VE {0, 1}* : W has 001 as agubitring}
ii) 1: {We {0, I }. : lwl mod {: p}

,rtrrt,i,,lrl;., 
"..,,,*,","1,,

10 L3 col

.-'oR

Q.2 a. Convert the following NFA tot)FA

:1,

J ':1i*!

FiskQ.Ztu)
"'i:i:r,. .:

8 L2 COI

b. t2 L2 col

" Module - 2

Q.3 a. Define regular expression:""Wlite the regular expression for the
languages:

D Representing fob'rffigs of a and b's having odd length.
ii) To accept l0 as substring over an alphabet I = {0, I }

following 10 L2 coz

b. State and priil#ffiffining Lemma for regular languages. 10 L2 co2
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*['":ttt-lr i?ii':'OR ..iliftr; 

-

Q.4 a, Prove that regular languages are closed under cop{#
intersection ,,-,,'Pi:

n and 10 L2 co2

b. i) Obtafur NFA (Non deterministic finite ap'tohra1a) for
expression (a + b)' abb. u,*lr" '!,
OUtain NFA for the regular expression (a1 tpb) (a + b).

'rlll" rlq

the regular

.,,:),
ir)

6 L2 c02

c. Write the applications of regular 4 L2 c02

_! ,]t*i,iik

Q.s a. @arnmar. ffite-{heCFG

i) L = 
{a"u'c' ' ,# i:oo}, t

ii) L= {w e {a,b}-":4+v)=nu(w)}

fo r the followi,fu.*l,.ingu ages :

..1ltt{i::::::;
!l "

,'+ \',_%"

10 L2 co2

b. l1 Oefrne aqr-pffis gralnmar with suitable ex6mple.

ii) Consider the $ammar ,.n",;'"*i*'

E -+tBEl'* EE I -EEl xl y ".i::r::-rr'

Find therteft ynost derivation, right mopt dlbrivation and parse tree for the

strinprs*ff,.-xyxy''. ,rg,i:;;i,, 
,+[,]tr;.

'l ]'"n' ''' 
''

10 L2 co2

.ri OR , ,rii[|*'".:i
,f':tt: 'q*;-

Q.6 a. 10 L3 co3

b. Convert the fuiitrwing CFG to PDA: 1' q,'

i) E+E+Ele*Elid -"
;: arlirir

i, ,r--1:: IIE * E l(E)
r ->'ia't, 

'*o h
tt'' ii*!'t&

!t!!f ';:

6 L2 c03

c'.,.t

riitltll:

oiscuss the language ffiff&t fy rna. . $,
l"t+

.i1s !i::ir! ;'''_*,..ii;' +,::li:r'n

,. 1

4 L1 c()3

Moduld'- 4

Q.7 a. Convert ther&Jlo'ffing grammar 1c,,, (Chomsky Normal Form)
S+ASB/e
A + aASffi
B -+ sbslAluu an0

10 L2 co3

b. Sirte ard t.o* prffiee languages. 10 L2 c()3
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OR
Q.8 a. What are useless and e productions?

productions from the following grammar:
A + bA/Bba/aa
B -+ aBa/b/D
C -+ CA/AC/B
D-+a/e

Eliminate e. unit'and

,r.;+";-'i, 
'L'

i;- "':+ ''
\11i >

.,1d!0 "'r,,- *.;ft",'
. i#t

'"4tti.

useless

,,. l1,r

10 L3 co3

b. Prove that the family of context
concatenation and star closure.

freffigiiages
,ii'j

'qi,""r'riB1

is closed under,,,limiiih 10 L2 c03

iffimiG.s
Q.e a, Define a Turing Machine. Effiftqih the working and var{*S'of Turing

machine. P * qsfo":

'* :,,t "

",,&-

l0 L1 co4

b. Design a Turing the transition

diagram. Show the

l0 L3 c04

'rh rqfu"' OR ,,qw**ia

Q.10 a. E-piffiia1q1tpffi cceptab ility and desig4' of Turing Machine s (Step 0. 10 L2 co5

b.
ming techniques for*@g
ability problom. ffi+*'"u

i)
ii)

machines
10 L2 co5
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