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Answer_any FIVE FULL Questions MARKS | CO |RBT
1) a) Write down the formal definition of NFA - epsilon (Non deterministic finite [4] CO1| L2
automata with epsilon move), explain extended transition function and
language acceptance of NFA — epsilon.
[6] co1| L2
b) Prove the equivalence between NFA - epsilon and regular expression.
2) Construct regular expression for the following languages. [2.5+2.5+2| CO3 |L3
a) L={n'm°|ab>=1 a*b>=3}, ¥ = {nm}. 5+2.5=10]
b) L={a’b*"|nm>=0}, Y = {a,b}.
) Set of all strings where no pair of consecutive ‘00’s is present. Y, = {0,1}.
d) Set of all strings where number of 1°s is odd. >, = {0,1}.
3) a) Convert the following NFA - epsilon to NFA. Here s is the starting state, | [5+5=10] | CO3| L3
g2 is the final state, and {®} denotes the null set.
0 1 Epsilon (null move)
Gs {as} {0} {a:}
G {2} {0s} {02}
Gz {2} {a} {0}
s {w} {0} {0}
CO3 | L3
(b) Design NFA — epsilon for the following regular expression.
(00+11)*1
4) (@) Construct regular expression for the following FSA. (Transition table is given| [5+5=10] | CO3| L3
below). Here gsis the final state and gs is the start state.
a b Epsilon (null move)
Qs {®} {®} {0106}
0 {94 {g2; {D}
G2 {D} { s} { s}
Qs {93 (3} {D}
Gs { o} {@} {0}
Js {D} {92 (O}
Us {3 {D} {ar}
Q7 { %} {®} {as}
Js { 9} {D} {D}
Qo {D} {a7} {P}
(b) Design DFA for the given regular expression CO3|L3
(01 + (1 + 00)) 0




5 Prove the following closure properties of regular languages.
(a) Reversal

(b) Complement

(c) Intersection

(d) Set Difference

[2.5+2.5+2.
5+2.5=10]

COo2

L2

6 (a) State Pumping Lemma

L={WW|WE (a+b)"} Y = {a,b}

(b) prove the given language is not regular using pumping lemma.

5+5=10

COo2

COos3

L2

L3

Faculty Signature CCI Signature

HOD Signature




;/'(j’)?/’}y')a/f d%jn %P/ NFAH — E_/___T_OYQ___M:_

o Y t

M = é@)z;q,d/ 6, F) LeShoie

¢ 0 . Pl seb of A
3 4 }bﬂ})u} O‘D‘Fhabéﬂ'

4+ Al plabe Whew 9, L &,

(%
§ ¢ amsition funckom , 61 Gx I VfE] D 2
Foo o fmile sep of Jinad sdaber, £ [ @, .

Now,  we  zoekad  Ing dsansilion C?,mdn‘oﬁ £ }o
éh\lrngb y 0nd ot we inYro Juee /é\ )
Hass

= . g@) Q) = £~'ClOé&Cq,> L"rhw 5 !3;, +he
Jﬁuﬁ;’-ef (96[ Fhe Move (/5 Q.) Fham W tem go\\b@

Om‘g €~ moveX M\*U\AJV\% ‘gmom Shode o\/) nof 1A
oy Wned ¢

>

o5 does 7|
IﬂdM‘HOV] . . e _
= = ﬁb‘*’ o Anpud ék?»«”é” °3r e Jo\( puwi,
H b\ 5 - .
bl D(;L Lo ) TS W el U e
4 ONd S e s,

Dadik. Bde  Covp
o(F,90) &b Bo\ipuws - ¥ ™

O s 2a%
- . > (Y, @ = " 0 y W
Tria L ) ) i?\} ?’_) ol @ \-(\j +  Nlo
A wWikn one empe 07 n




, v
= rD‘}ra"‘-)"/ m ’ iy

- ned  Qlokwy Arep 'Onc-\“t‘/@ &il

T oy ‘g‘hun’\ A4 on w, ‘c“ﬁ Clo‘ﬂb"“\wha/
?O&S'lbj,u}'& Yol e ome 0d Al o ad

© - Mougy bhat we ean ol o adiey |
(}’m\’\:’\a, L Tl sm On  dhoe g—(‘ﬂa‘t ’Sa’“‘b‘){)’i ¢

Now  oe 4 &Y e

Tl Seamne 447



MM’-&‘ i

| &
i y -
g =2 {0
] B
4’ '\‘-
! N
! X N
§ =
j & LA ARN
4 -

Cowvrale NS vy

™M k\,\{ "\(‘-\)

T . A:. ; ‘::" ;
CIRER R
t A AR § W ﬂ;’:“:
: o)
% k
o~ |y ; :
& b
. »
; lu
- \'(' e, 3
H

’ 2..__ = ‘(:_ b‘ x‘ ~ y" -VVL- < l ti‘
) {,« s

L\Lq‘ 1S \sf’-lxq,‘_}‘\, a

™ ¥y o LL}‘;

—

&

1070

-

;E'\QQ w¥e Q/‘;“e*’(

r?ﬂ* (L‘f&

&,

<

et

L=

R




A
- r-.’.N»,_';uq

=2 O

) y .‘.;vg";
.—.\.3_,:131',.,‘

g



@)
= — ()
(@

O
O

@j\\b ™, |

e

Vasmyt NI —alole

q

P-4

¢ ©

42,9, 227 15,451

3, / a2t 3 %27}

29,% 4l
$O(/3% ? v

gg= . - )

—E)—> ()
&

o e \® o«
Fres .4, 20,03 [SEW Aoy
S .7 9,1 a9y %,
3 ank Za,1 12} .

3%’ e 39,3 \ Q



i o T P R AN

el




/J«/ -, .

,,,,4

O

o Ot O©
2 y

&

— (@ —= O_—%—Q_O_@

P
S—

OO

!

[

LOD - )



) : | e
]9’)0")@‘1')‘{@,5 ()(/ﬁ 91’%7ULLM J%M@ﬂb /%ﬁ we’?:f“'}; i

- - conéimue |- ,Up‘i

y we Lon Covig,

|
|
|

Nole » g Qe Gy L o1- 0
Frat angy B NFSA-E& @ pn¥e- D“ﬁ’ e
J) Iwr’m_f /)l'ﬁ*}@ o

SO /\@ o e £07 “

¢ f«_cuxg)z " ;\/%

o /5{75)0/ Fnod apote ,éd;‘%%ﬁm/ ‘9‘@‘
N fHod wed pry Ml e Ak, o

Addinge L “movey Poom puvinw Lnal Arakd
Yo W Uﬁmjbf oA L.

oo




Py ab Q. NMgulag Cpretsiom - S ———
AR T N P -

'

e ————————

——"

T How eom we Mopasant i fra by Haiien
I diwastam of NFA —€ - Pd sepasehts L. |

o 4 'f”l"ﬂ‘@'d»ibfﬁ W . m"L’M émi ot "}- DJ e s
e MaKe -pm\/-r’owb-‘f‘w""l""”“éW’”’ 7.7.”?0.}.’. I ﬂ! j AL e e |
. “ﬂdﬂ .; > L/ M OvE -#?O‘m“ ’n@iﬂlfﬁ- " '}?’ID[L“QM i '!L{T}“/(_ P

N VY Fulp previous {rdhol Klaked:




|

|

T ————
————

| a |
f - ] nineduee A f,,n@ ,F Ao o
! “Make Proviows  @om finad Afa}d/ 7)07) 471 ned

| g .
, ~Add  { anoyes fupm awm previold Finad
Sfotey o -'Ma?/-ﬁ- ‘nisoduetd Aol Bbed .

mi ‘)LQ-PQL@-JQ"’ ¥ j'i an%\%%_

|

; i, Ly

!f Ly Vg = foz_]’x(fLi Yy« 61—9./7

| |

B g, L0 have noppibenied AT (44vis
h‘a N FB -~ (L/ /H’LULQ%Q}LQ j,il) LL a5 afdo

| ﬁ\,e/gu,u;] /QO\W "

. o ? L
/@C)namvl&ﬁmv: 04, Yo pupnesent Ly, Ly Fwespee oy

Mo o ng Mg fonrn

£ -

How o gupamsent g p, (1417 -
My Fosy py ¢ M- For r

- _,—-——-"“'—_H_”*_w\\._ 23



Al A age of M

Page f MR

Inidial 1 beeoms nn frnag |
1A A h ¢ -
( M 1 Pewmas N3 ikl Afoda. -

"w’f 2oh i
[ ! Mo e NE modn 4, Limal Atate.

({gampéqgw I3 (ﬁ‘eﬁ(\.k %ﬁmw @ P Mty Qe

)l!]‘m" ,‘aP Lfoe w[’ My L Wi e moppe inefi o

(

|
_}H’u.mmd) ()i nod &k DOP M{ and rpm,au;b@ \\
|

,‘m ‘ 1 (L' /.S [’(\»' 4 sz,. }\/(2 . M(‘ e_ o 4% bﬂI/CDQ«e n
.J«f\qjyl - '

M1y ‘i?“J X €L A ge b

e 0@\/@ ??mfdh'lféti e 4 Py L 119,) b’ﬁ/

NFP[ ¢, +waqﬁom LiLl b Pl ‘M'W

vmh(? W Ty Gwprseng Ly A




g = R
TE c L A8 o 91%uuw( ’PW I
7 gcg.'yz@u L P R
iv’wf oad m‘”’ ﬁfw JWL w(/,ga ff"‘fj; -
Lon la,w, F
}‘91P £

%91 Léﬁ {’ ./

fo}l L o w& c&@.ﬁm’&@:gn' M"@géa)»a»/ A o
L 45 OdSo-ar MJW /g&,\%c% _______ R

gl S S — e e sgens .

,lqﬁllmijnid;“#Z““mﬁﬁﬁ“Lml /.‘H“HH SI——

-

e Hmow kY ks e alfe Meguien , a5
S we ad W@a, Ahad e Qﬂtwp Qhaink .0%_ i s,

s MMQW\?L‘W J,gmg,wz,}uuﬂ] o

| vtion |, 80 T 05 g




Ly wrg, LY D'mo rgans <4 )
ni,
Ny,  ( regetd)

; e & -
T L ™M o L

Sonp between amar b Slab sloke
U’\é\'\ge/ Yoo é\/lmhon OX oLy 3“% %W%‘%Oﬂj




Sﬂ-g} Sfreings,
2nd n,(o} Loy

L afageyey,

-

aAnd
b—“@{nmvﬁ (49,,”) (L

czn;%
¥ L Aey O£ 0 élrm&f)
(atp)¥ b

Ly = ¢

Loyl J

J‘ > : e f o
o

f*;:w@e-\(’

© Ly actepied by pep .
A"vi
W Rteye 60 o
. he Lre Mot @
cm,u
Alobe -




A

i“{} ; ' {'l ;‘- " P(. "lt” T G | :a

\ A NIAAD)E -
Jn J - t‘\ (?"l {;)\ ¢ (} 14 (A7) /LA 9 J
L

) u \ g
/é‘a

YA 91..(7,8&(.0’91 /RM %{W )

lj ~ L’) Jt& CAAA

-t

LJ B Ll = Lj,. [ Lj_

) L& 91@2@{{&0]

: M,(,uﬂ.ﬂ/f%ﬁ 4o o /oL ?ﬂm}

o eApkld Loy "

A OLGg{L@J] o lf\,?i(ﬂ%@ oML

C»’Q'lbb’}{,efh\g,hj, .

h ge ntqede) o '\%W ool e Loid  wnmderr

L poAL T T,
" |Ih R = “‘“1—2;\

e




RS B [ & :
& Sl "o s Hiy (2

SAENPNE Y ‘
S e { _*a e 1“_‘1'"” w 12, B 2&

Hc‘?‘r‘ﬁ ‘t)”{ ‘ rh (.] l 5
_ - BN § ,,Q_'vry)f—lra\ '/S |
A dam a‘,bkﬁt\'_are & -

Watd o Preve Anat
No} ?'L.Q...j, redor| - :
/—@’W“”fﬁlq = < |

N TG e L I - = e
/gwm”"‘d% ........ CAN bt diuiked {nto dnnee
| Wll%)/é%léga/\ﬂ&'\*hﬁ follo uﬁna/ o

...................................................................................

C(¥mp=oy (gt EL).

= [ e e KK RS SR R e A A S s S R S B ST S R S e

i,

.....................................................



