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Non - Deleyminigtic Finite Awtomata (NFA)

-The Finad Awomada ove  colid NFA | when there ewist many poths oy a
specific inpul from the cuvvent stabilo the ned stale

Tt ey 10 condudk an  NFA than DFA fov o given vequlas . lanqua

“BEvery NFA w nol DFA, but  tach NFA can bt transaded into DR

-NFA & defined 0 the samg way o DFA  bul with the Follow'lng
two eveeptions, it containg mulbipl e states, 1t containg & tyouy.
~Hon

o
For example” ® oy
ol o oy
NS O)
I S _ N

O

P

()

J

In the aoowe dmﬂ'r'am ,we can s that from stode qo for input ax a
thoe ave two net stads 41 and g2 - Similarly , from qp foy inpd b
the ned stods ove qo and gt - Thus, it is nol fixd oy ditermined

that with a pavbiewlost inpuwt whoe 0 qo nod - Hena thin FA W

collid non - dedeymihighic Finite automala .

Formal Delinition of NFAC

NFA a,lbo has five ghtoker SOUVU O DFA, but with dAFFE'Y(ml {Tmifjon

Loncbions

- 9IQxe—2
The five tupls n an MFA (0.%2.8.90,F)
@ @ finite non -emply awet of cates
s finite non-emptﬂ et of sjmbols J'inpuia
% : initiad stade

Q.



F: cet of final sbodes
8 : tvansibion function maps 81 0ng —s o
thampl% fov NFA

) Drow an  NFA which accepls th languaﬂe‘
L- fwlw ends with 13
O,

0 - %0

F =9

$ (@0.0) = t90%

§(% . 1) = §90,91]

§(9..0) - ¢

6@ 1) < 0 | |
2) Dhawo NFA  which accepls sbing evactly with 3 chavacton whou thy
fourth chav dhould ﬂhmxjs be ‘0 and 40t chould alu% be *1’

= @ Dy v@?ﬂ_»@ _9'_'_;,\\‘]:9 2 @ J --,@31.‘. -r=> ﬂﬁf_;;@

-Here

Q- (20,0 .92,95, 94,95, 46,4
s -80,1%

0 =%

F -9

§(9.0)- 4,

§(d0.,1) :




S(a:.0):9,

Sf.qri ,1)29,

8(92,0) 43

(43,81 = Qs

§(32,0) - 94

S(‘ls;l) . o

$(4u,0) =

S(%.I) =z Q5

8(1s.0) - 96

(95, 1) = 9c

$(96,06) = 43

$(96,1) = 93

S(43.0) = ¢

§(q3 1) - ¢

PDiaw an NFA thok acepts S{Tﬁnﬂs with Os & 15 guch that sting
 containg  two  consecubive 0s oy consecudive 1's

QO,\ QDJ y
Bewe
[ \%J Q 0;]

Q-$20,%,%2, 93,9}
¢ .- 101§

9o =%o

o090

§(40 ,0)- {409}
8(a0.1) = {9,933
$(1,0) = §9.3
§(a:i,0) = ¢
§(a.,0) = 4.4




g1 - §2.3

$(4s,0) = ¢

$(@s.1) 19}

§(Au0) - §9ul

§Qu) = §u3

The hongtion lable foy the above NFA can be weprtsentd as:

e 0 ! |
P @ .9 90.9-
Q. qa )
9. 41 q.
qs ¢ Yy
u A 9y

u)Draw an NFA which accepls the shing thal ends with 101 and howe
100 somuwhsu thctldina in the shﬁnﬂ

0.\ 0.1
(@@ _1__,@ P__ﬁ,@ B & - _H,@__O._,_@ e -®)

How.

Q- $90.9. g, 92 Aud5. 96}
& . {b,1}

40 - 40

F - q¢

s (9o, 0): {40}

$(Qv, 1) - SO0}

§(a:,0) : 9.4

s@c) + 4§

§(2.0). §45}



‘ §(d2.1)- ¢
SC%,O]zE"Ls} a8 - ¢
§@s.1) - §93,94%
$a6.13 - ¢
8(24.0) 125}
‘S(_qu.')? ﬁ
S@5,0) . ¢
§(a5,1) - §a¢l
The trarsibion 1obl foy the above NFA con be TQPT%m{wl o

!' e | .48 1
L Y I %0.9. _ |
% Q2 | ) |
% }s )
LN 4394
Qu qs ¢
s ( 9
%« p

5)Dwaw an NFA which accepty bha sbing that ends in 010 and  hawe
01L SUMlth PTLCQQC“I'\S or ends in 101 and hayg 100 Somawohere

Pﬂcudjnﬂ
O\ Qe,\

ﬂ_ﬂ@ 0 7 ___‘_.:?@ __‘__7 JL-;@ b '.,Ht?___ _@
N 3 ) 0, ‘

Heve,

Q- $90,9:.9:.45%.95,9¢ 21 48,92 B0 Qi , G

¢ ={0,14

Qo = Qo

F =826, 9%



! S(q‘h D) 2 Q‘lu,‘hﬁ S(q.'l,l) . 5%3

' §(q0,1) = 40,4} SQ.1) = 0
8@ 0) - 8 §(92.0) - f2a}
8@ = {44 8(as,1)- £
$@.0) : ¢ §(aa ,0) -{ 44}
8(qr,1) ~fas '} $(9a,1) - $9a} Qo
JCDR A 8(qu0.0) - $au}
§@s.1) = 23} | s@o, ) - ¢
§(qu.0): 0 5(qu,0) - §6
§(ax 1) 454 6@ 1) £y
$(%5.0) 1 e} $(9:2,0): 4 0
S@s,1): §0 NCYRRL
§(9s.0) = @
§(2s, V) b
The bonsition lade for the above NFA can be vepruenkd 04
e | 0 L
| %o © 4o, % 90,91 !
ot ¢ Q. |
| Qa ¢ Qs
Qs 4s,94 | Qs
4y b o
%5 a4 b
% ) d
Q 45 0
4g a9 |l
a %, G0 Qa: o
o 9 ¢
0 () Q.2

b d .}



| S)Drwan NIFA For harwhun lable as given beow

e

} ilp | 0 1
g 1o
! Q. - Q3 0
| 9 - 994 Q3
Qs 9 4s

From the given boanaition {abl | 1h ’ruPLu. an be {oken oA :

Q- §40,91.9:,43%
5 -50,1%

o -

F =%
g(a0,0) ¢ fa0.4Y
§(0.1) - $4.,90%
S(ar,0) - 43}
g(q.1) ° b
s(q:,0) = 192,918
§(92,1) ¢ 193}
§(43,0) : {43}
$(93.1) = 239

Hunet, the NFA can be veprasentd  os
(o

O—0--0




) Daw an NFA that aceepls the sbing - that enda with ont of the
Pollowing : ab, be and ca

Oo‘b;(
() —*~@)=—@)
bc@ J(@

Foe{a:,90.9¢}

¢ -{a.b, ch

Q - {%,9:.92.9s5,04,95 96}

Qo - 4o

5(%,0): {20.%} ()« 6
§(@0.b): ¢ 20.95% ¢(Qa,b) - ¥
§(a0.c)> 90,95} §(qu.0): b
8(%.a) : p §(a5, 0) > 4
§(2,b)s Q. s(as.b) + B
5(.,0): ¢ | $(ag.0) - ¢
S@2,a): $(96,0) . b
§(4..b): 6 §(2% b)- ¢
§(9..¢) - o 5(9s, ¢) - ¢
S(Q3,a): @

$(Qs,b). 0

8@,3; f) : Qy



The bansition table for the abovt can be dvwn as

—_— L

polinye: gl i b c
T goq, 40ds ot |
Y ¢ [N b |
% 4 K b |

s ) | b Qy |
9 b oo g

s e b ¢ |
| 9 | @ 9 ¢ |

An applicaﬁnn - Tewk Seavch.

» B g} B —®

s Q7
XA)

e \\'(D - "'»}/F } - f,-C \\__ Y (@
b - a U y 2\

— Suppoxt we hove a sd of words colled Klt’wmdb and we want to find
Coccuvancer o any of thuse wovds

—o For such puoblums o ustful way to procud is to dusig
which -ﬂcoﬂnim bﬂ antn'xnﬂ in an O«CCLPtinﬁ stale- Thou s @ gamplx foym
ko on NFA that 'ncoan]zu. a «t of wova

n an NFA,

E"Lamph'.
Suppose we wanl to dwgn an  NFA o vecognize Occwmance ok tht wordy

i oot g
7 %“/D

E\\{D - 5.0 © _j‘ﬁ@



Finite Automato with Epsilon-Taongition:
An Epsilon- NIFA (e-NF) 1 a type of non-duevministic Finite antomation

(NFA) that ollows tvansitions without consuming any npul &meols-Thu{
tangitions s called  Epsilon Trangitions . This added *F{L'ljbi(ihj Mok s
£-NFAc eostey to consbuet for certain patteng | while skl bun_g computka -
-~h0na111:| aquahn{ 1o both NFAs and DFAs

S e-NFAe add a convenient tatwa bt they bring us nothing nuo-
Thyy do ot extend the claxs of lanquages that can be veprugented

—7 Both NPAs and €-MFAs vecognize exactly the samy languages

Wirite an NFA which acopts o sting bt indicats *n’ no-of ds, follows
with 'n" noof bs . follows with 'n' no.of ¢'s

% b
@) € O e c
%) ©

Tt can ke wepitstnted as o b* e*
From the NFA, the & tupls can e written as
Q- §90,9..9.4

qo -Yo

F = F

g ={a.bj

S(40.0) = Qo

.g(q»,sﬁ 2

¢ (a1, B) -4

§ (4,9: 1

S(ar1e): Qr

8(q2,a) = O

§(a.,b): @

$(a0.,b) 2 d

$@:.0) =P



Dyoww on NFA  foy 1010

-—? % : “’@ : >@
o Q= §95,91,94, 945
5 . {10}
B - 4o
CF-= Q3
S$(do ,1) =94
6 0) = §
§(a:,0) = Qb
U
8(3:8) » A
8(92,029.
'8(Q2,0)2 Q2
CESHV RN
| 3[‘15.0)45
Covoswion of NIFA with € to MNFA withowt €
Non Diteymimistic Fimte awomata (NFA) » @ finite awlomado hau'Mﬂ b
ont . oy mpre than one moves from a given stales On @ ﬂ""m '"”Pul
syl - Epsilon -NFA & the NEA thad contains  epsilon move (s) / Nl moves
‘To vuvove the epsilon move | null wove fom  E-NFB and to conved it
inko NFA L we follow the steps wuntiond blow:
Stq)~1: Cadewdate the €-clogusw fov each ttate (thu sd of statu veachabl
| from a given stali wsing € - bransition
| Step-2: Calewlaks the edkended  trangition funchions (using the %uow'mj
consbuction fovmula) and updake the transibion funckion



Extendid bansibion funchion s vepruented  with <
| N 2(q, a) = € - closurt [8(§[q, ¢, rn))

2 8(a, )= €-closurt (a)
¢ -clowye o9&

e _cosuye fov & (a‘wm clabe ¥
fyom th stoks ¥ with onbj Cpuld

e stals X iksdf -
The € - closusu s 05 mentipned btlow -
£ -closuve (P) = P, whsw PEQ
T8t exinls € -closwu (P = 4

E'tmnput = N
) ¢ N o O°

- Q‘.O = -':._ y ,f‘ c ) (o
T I
¢ —closure of Qo =90.91 .92
¢ closuve of qi = qrfn
€_closure of 92 -9
8(00.,0) = €-closwu (§(§( % €,0)))
= €-closure (g (€ -closure (), a)) { &9, ¢) - € -closwu (‘U]
= € -closuve (§(90.9:1,9.) ;a)
- €-clocure (§(q0.a) U 8(A1, ) L S22 a))
-~ ¢-cosuve (g(a0.0) U U )
= €-closure (qo)
x qzolq/‘lq,?-
$(9o0,b) = €-closusu (8(8(%0.€.b)))
- E-closure (§(€-closuve (@0 ,b)) E:%C‘%.E) > € —closwu [‘1)]
* E~E,lDS.uYE(_Sﬂo€L|-,q,z') ,b)
= £ -closuve ( §(%e,b)LS(20 S Y s(%1, b))

- € -closuve ( $ LA UL D)

a st of stolus which can bt veached
) oy € - MoV inclusi-dino - Encluolinﬂ

'1 and S[q.;f) e ¥y H\U) E-—C'-DSUH(P‘)? %Q;T?



§(q0,b) = €-closive (A1)
=, 42
é(‘lo,c') . € -clogure (8(%193’_? ‘ C})) [ (84 8) < E-closune Cq')]
- € - closunt [ 8¢ -closuve (Ab) 1)) —E-elpeure
= € -closuve (£(40,9.42) , ¢)
= ¢ -csure (8090, LS, ) L 8(42,0))
s ¢-coeurt (YU BV TL)
2 Qo
S(@, &) = €-closuve (8(§(@1, € ,)))
= €-closure (§(€-closuve (4 & @) [ S(4,€)-¢-chowure (2]
= € closuve (§(q:,92),a)
e g-closuye (8(q:, )V §(42,0))
2 € -closuve (v @)
- 0

g(q,\ b)Y = € -closuve(8(8( ¢, b')'))
= ¢ - closuvt (8 (€~closure(d:, b))
- g-coeuve (§(a,9.) ,b)
- ¢-cosuve (§(q, b) L §(42, b))
=€ -closuve (4, v @)
= v 4.
S ¢) » €-closuve (8C&(a., €, )
= E-closuve (§(e-closure (a4),0))
= € -closuve (§(a),22),¢)
<€-closuve (8(a1,¢) U89, 6))
= & -cbosure(¢g va.)
=€-closuve (a.)

Ll



§(9,,0)- € -cosuvt(8(8(a e ,a)))
« ¢ -closuve (8(8-closuve (42),a))
c€-closure (8(q.), a)
~¢ —closuve (§(q.,a))
> §
3w ~ € -closune (8(4(a2, ¢ , b))
2 € -csure (8(E-cloeuve (94),b))
e €-closuve (§(94),b)
<€-closuv e (8., b))
= 0
(2, ¢) 2 e-closuve (8 (R(qa, ¢ . 1))
=€ -closure (§(€-closune (2.),¢))
<€ -closuve (§(9.),¢)
= €-clocure (8(a.,¢))
- N

Thu hqm.iﬁon tablt for thye above o be drawon ax

I | ]. | _[
Yobes - o | P £ 0y

% %q. q. q.9. q,L

‘11 ¢ q:9. qvl

. ¢ ¥ L
Hener, P NFA withowd € can be drawon as
Q* ()
(B — 2B L
A ;
™~ b, C
.2

&
4,
Ve



Exaomple-2--
In the above NFA , the B fuPhA U
Q: §40,9:,9:} '
% « 9o
F+ 9
¢ = {a,b,cy
8(40,a): 49319,
S0, b)> 4.
§(q0,c¢) - 9
g(a,, @) - O
$(q,b) * 4,9
QCCLMC) >-@1
8(d2, 0)= ¢
$@.. k) -
8., ¢) -1,

€-closuve of 90-909:9, :
¢ ~closuve of 9y - 99,
£-closure of 9. .q,
$(d0,0) - € clnsum(S(SC% ¢,a)))
& E"Chﬁ&“f(’_(&(i Clmuf'fl Oc C%ﬂ a‘)')

= €-closuve (§(%.9..9.) a)

= E-closure (§(o.0) v s(@r1a) LS., 0

= £-closuye (dv 9, UCH)
» €-closwve (@) = 4.9,

))



§(@o, b) » €-cloguve (8(e-closuve of (90), b))
- e-closure (§(aw,a4,9.) b)
» € ~closure (§(q0,6)0 8(a k) VS(9:,b))
= € —closure (900 $UY0)
2 ¢ ~cbosuve (9p)
»Quq.q .,
S(qp,a) » € -closuve (8¢ -closure of (a1),a))
z €~closure (§(9:,9,), a))
= € -closuve (8(4,,.0)V§(q.,a))
= € ~ckosure (4 p a.)
- € —closure (A1)
e Q0
(a1, b) = €-closure (§(¢-closure of (2).b))
= € -closuve (809 ,9.).b)
. ¢ -clogure (§(21,b) L§(22, b))
= ¢ ~closure (9 V%)
= ¢ —cloguvt ((9o)
=qo0a1 1
¢ (a2, a) » €-closure (§(€-~closurt of (%) ,a))
« ¢ -caurt (8§42, )
- ¢ —closure (44)
~q:9,
(11, b) » £-closurt (8(e closure of @:), b))

= € -closure (§(q2,b))
- ¢ —closure ( a0)
2 q0q1q,l



The tvarwibon lable can ke dyawn as :

| stah;qm a b
% %nq, - 19,
q, 2:9. 409

g, b j%qm

-

The MNFA can be 'r??{wm{td 0 .
b
- aab
()
<

a.b

\ 7
Qb
The 5 - tuplus in NFA
Q'tgquhqrhﬂ,z‘j

0 -%

F <9

¢ -{abjy

g (a0,0) =~ 4
$(q0,b): 46412
$(ae.0) » 1%,
g(a:, ). 1019,
gq1,9: %l.
$(q2.b) » Q091 %+

\‘{ "P\"' QP



€-clocuve of 9o -909,

€ -cwsure of q - q,

¢ -clocure of 9.9,

e -cloaure of q3-9,

S (0, 0) - €-closurt(8(€-closure of (401, 0))

- ¢ —cloeure (§(q0,9.4), 0)
= £ —closure (§(0,0) U §(41,0Y)
€ —cweure (ApVq3)
: 40919,
S[@0,1) > &-closure (8(€ -clogure of (00),1)
= € ~clocure(§(q0,4,),1))
= €-closuve (8(20,DV (21, 1))
. €-closuve (¢ q.)
» € -closuve ()
~ Q0
é\(‘hlb)z ‘Ekfl»Osme(S(E%lugun of (CLI),O))
= € ~closure (g(a) 0))
€ -cosure (a,0)
» €-closure (94)

- 4,



Q(ar,1) = € -closuve (S( € -closuye of (W), 1))

=€ -closuve (§(4.),1)

= € ~closuve (8(q.,1))

- € —closuve (q.)

o

2(9.2,0) - € -closure (8(€ -closuve of (A2),0))

= ¢ -closuve (§(a.),0)

2 € ~closurt (g9, 0))

= € -closuve (q,)

2 Q)
842, ) 2 € - closure (§(€-closure of (42) 1))

- ¢ -clpeure (8(a0) 1)

¢ —cloeure (8(42, 1))

= ¢.closure (43)

2 Qs

&(%s,0) » € -closure (8(€-closure o (@), 0))

. ¢ -closuve (s(as),0)

= ¢ -closuve (8(s,0))

- ¢ -clogure (24)

+ Qs
§["Lz,l) - ¢-closure (§(€-closure of (45),1))

. ¢ -closure (8(a3),1)
2 € —closure (84, 1))
~ £ -closure (q;)
+q,



The bonsibion labl fov this can be dvawon as

s\ah;nPuh P :

BT T T R A
Q, Qs Q4
q, 4 Qs
9. URS s

The NMFA can b '\'(PTU_».U)Ltd oA

= a
(qr“ __—i >\ — _9_ - = J 9,
0 | I
0,1 | '
|

T B -tupls v BNEA
Q980,00 .0, 1]

g {0,

4 =%o

F -92
$(30,0) - %9, 12
S(@e,1) + %
(a1,0) = 43
8(A,1) » 4o
8(q:,0) + Q.
§(@2,1) =43

§(43,0) * Q3
S(43.0) « 9



€-clocure of 9p-940,49: 4,
€ -closure of =~ Q0 9.9,
€-closure of 92 -9. 9 q,
£-clocurt of 93 - 43
§[’%,q)=E~cwm1£(SCE~closuﬂ of (20),a))
-g-closure(§( %0, 4+, 2. 45) @)
= ¢-closuve (g(q0,a) U §(a1,0) L 822 a) 0 §(2s,a))
~ € -closuve (4o 0 G LB LAo)
» ¢ -cdosurt (9o)
. Q0019:94
§(a,,,, b) - € -closure (§(€-closure of (A0) b))
= €-cbosuvt(§(%o 4,42, As). b) _
= €-closure (g(q0,b) L §(ArbIUS(A,b)VE(A2, b))
= €-closuve (guovq, uB)
=~ €-closwre (q,)
-9191.9.,
A(%1,0) = €-closuve (8(€-closure of (a).))

= Q '-C‘.DSU"E [8(%,‘11,{[5] ,0«)
.¢closurt (8(q. a)v§(an WU §(q3 )

¢ ~closure (dvd Udo)
- £-closunt (90) £409 124



§[q1 b)) € -closunt (8(¢ -closure of (@) b))
. ¢ -cosur ¢ (809:,9:93).b))
= €-cbosure (g(3.b) LS(A b)U8(@s b))
= ¢ ~cbosurt (¢ uq. V)
= € -closure (q.)
T P Y
§(0|,1,a') » @ —closure [ 8(€- closure of (22),))
= £-closuvt (g9 .94, Qs) 1)
2 € —closure (§(d ,a)L (A2, ) U §(3 )
= ¢ -closuvt ($ LG VLo)
= qQoq.4.9x
80z, b)- ¢ -closure (§(2 ~closure ok (42), b))
=@ -coeure (g(a:.9:,93), b)
2 ¢ —cosure (g (A by US(a2,b) 0§(A3,b))
- € -closuve (9 VA2 Vo)
= €. closuve (2.)
S RO R Y
@[%g) . ¢ —closuve (§(e -clogurt of (43),0))
- & —closure (§(a4),a)
o ¢ -clogure (g(q@{aﬂ
+ 0 —choeurt (40)
- 9091994
(E[qg,b’) : € -closunre (€ - clogure of (43), b))
= € -cosuiet (§(gs),b)
= g -chosure (g (42,6))
» € ~closue (§(qs,b))
< ¢



The trangtion tabl of the NIFA can be dvawn as

i;m;“pm f 5 ,- 5
9o | Qoq.qs | 01944
g WLl i 93
9, Qo999 214.92
%, v

T NFA con be mpmmlnd OA

Qa b :./’ﬁafb
'..ﬂ = a] . B L
) ) __-?&LD
TR Qa —M\
a ob
%8 lak
A2 4
VS ™ 2
| e
' o

N\ S
QCJ};)C - @ Ja :
The B -tupls of NFA

Q: §2.4.,8:.a,%

o= 9o

F 29

s .ta, bl

$(90,0) = 9091924+

8Mo,b) * U4

§(a., a): Q0213

$(a,, b)r N3



¢@: a) « 90U 9,
g, b) : 139,
§(as, )2 Aot

S(Ayb)e O



Detevinichic Finite Automada.

DFA aefes to Dettyminutic Fintle Awomada Deteyministic vefers to th
uniqueness of  the compulakion. The Finite automata asq dekes ministic FA
il the maeckine veads an inpuk &hr‘mﬂ one &ﬂmbol aka bme .

In DFA, thare » only one path inpud from the curven| stale to th n
gtode - It dpes nol acept tha hull mowe, i.c. it cannot Chth¢ sty iy
<k any  (npuk - Tk an contain multiplc 5 nal Stakis - 4

Tn OFA, for cach mpud symbol , ont can  dateyming the stak to which thy
machine “will move. Hance, it is calld Deteministic Awtomakion. Ac it
has a finite oumbty of stodes  the machirg s called Deteymimistic Fimt,
Machiry ov  Deborminustic Finite Auwtomadion

Formal Defimtion of a DFA

A Determinichic Finte o Auwtomaka (DFA) & & colliction of 6t 5 -tupley
and thuy e as follows

M: (Q,¢,$,%0,F)

Wheu

Q w o Ffinite seb of stoles

¢ a fint sed ol symbols collud the alphabed

§ W the bansibion B funcbion whoe §: Qx4 — 0

qo i the nibal stake from whesu any inPuJ A P‘mCtM(d

r i a coh of final state [states of Q.
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Convergion gfvrom NFA 1o DFA-

An NFA can hove zon, o 01 Mot than one Move fiom a givm stai,
on @ given inpuk s-ljmbol- An NFA con also hawe NULL moves (moves with
ouk inpud symibol) - On the othur hand , OFA by o and oy onc mowe from
a gqiven gate on & qiven input S!jmbal.

S‘L@.F& fo Convukmﬂ NFA to DFA

Stept @ Corvert the given NFA 1 s equivalent transition table

To corwvert the NFA to its eq&vahnt transition tabl ,we nud to Lst all
the stodes | input symiols . and the tronsition wules - The trangibion wls asu
seprostnted  w o the form of o tabl, wheu

Stepa : Cread U DFA's transition  takl

The DFAs tandton tabl s gimilay o the NFA's bansition tabl, but thdea
of individuol stalus , the yows and columns veprisent 3d of stals -

Steps v Consbrugt o DFA | |
The DN clont stolu e the < of ol posoblt stavting dadu W the NFA -

The DFA's tinal staus asu the « of stals thad contain atleadt one finad

staky from tha NFA
To g‘imphj e DFA , we Can ust the *Followinﬂ ’ttchn‘mtu{A :

Rumove dind dates: Sabs that cannot Uod to Firal stali can bt removeg
* Mevge equavalent stads s Status thal hove b same  bansibion e of all
inpul symbols can bt mpged into a singlt staks.
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%g\;Q_P-it Idvite the bransibion table of NFA
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Step-2*. Converl into DEA ransi bon tabu

L |
T HER o) |
WAl % 4
PO

. ! |

Fom  the above NFA tangsiton table, we wnbte inital  stods'sie-g2
Cbongibion w800, @) <%, §(d0 b)) - $40,4,

Now the ned stode w the tangbon wu of nitial stake -

VG S@o, Y a). 90, §(890.4:%,b) =fo.i .44

The nod dake will bt e onothee transition sult of the PW'W.'DM stals
e 8(8a0,9,,9:Y,a): qo, &(§90,0,9:Y,b) = {90,019}

Step-3: brom The Consbruckion  of  OFA- "
Aom the above DFRS honsition table o+ we dyow a D
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Accordjng fo NFA . the finod etale s Q2. So n DFA, the finad stale wit

bt all the stols with 4,
Q> {90 %1, 927
7 :{a.by
% - %o
F - 9q009.
$(%.0) = o
$(d0.b) = 909 Y
$(aslei0) = Qo
§(200. ,b) « {2004 §
8(%9.9.+,0) » 4o
8(909.92 ) qodi 42y
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Stk Step-20 Convesting nte DFA transibion {akl

| ~lnpud |
| q,O % s A q,lql

Eq,\ ‘1{'1 {%‘h%& FQA, q,dl
$900:9.4  $909 %} 9.}

Fov DfA tanabion tabl, the bangbion auwlie fov the initbiol stab ove
devived from  NFA  tangtion Labl .

The pedr dtode will ke the slate from the bansibion sl of initial stodey
=-5tfadry: S0y}, 0): §409.9.}
S8y, b) » 14,4,
T nod will be the now stk Bom the tvansibon ~ule of provious

staks
= S®@oq:1q.) ,a) - fa04:9.]

7 889914,y b) - {4,9,..75



Step-3: Consbuct the DFA from traruibion bl

P ‘ 0
U | >(Mih ) > 00949,
] e ;____:_;}'

From thi NFA, the finad st w92
Wne w DFA, ol stabs wth 42 au the finad  slodes
Q: {2, %41, 9004,
S =01

%P <%0
F =09, 2%

§(%0. 0) = %o

$(0, 1) = Y%

§(f4%4,0) » WA

$(19:3 1) = 14

$(£900:0:Y,0) > 190849,

S(£0%9:2} 1) - $9.49,



Moove  Mackint
Mooyt Machinws asu Finte Stabe Machinu with outpul valuas , and il

outpul dapends only  on th prusent stadky, -

Tt con bt defind s (@ 90.5,0,8,A) . whow

Q i a finte s of slales

9o is thu witial ¢taks

£ i» bt input alphabtls [symbsols

A s th outpul alphabets/ syrbola

¢ & the bandbion funckion which maps @x2 —@

A i the owkpw function  mapping from @ to A

Conctudt a Moove Madune thad takus get of all \Stﬁ“‘j!u ovtH C‘éllﬁ and no-of

occuvenee of substiings boa

Qa b
B @(g\\b B —)/d;? _‘_q._“. /,..-—.._.__‘_. Qa ' e
r—jﬁ\a._\_ | S~ dl‘fé““‘ b S q',l' (_),//J | "5 l\\q’?d’/;
. 3 &
o
Trvangibion  Takls.
o Le [ e [ ]
| qu | QD G,\ 0
4 | g, 4, 0 |
| |
a4, Q3 q 0 J|

| P TR P t

f - ! ! . ! ) N |

For cons,'sdwﬁnﬂ the ocouyence of subshing baa , we can taks any
stings Likes obaaa , arbaa , abbaa, - -

For ammph, aabbbaaakban .



$(q0 , 0 0abhhaaabaa) = 0
$ (9o, abbbaaaban) > 0
§(q0, bbbaaobaa) = 0
$(q. , bBaakaa) = 0

¢ (9, baokaa) = 0
S (Ui, anobaa) = 0

- ¢(92,a0b0a0) = 0
$(q,, @0baa) - 81

¢(90,b00) = 0

s(q. ,0a) = 0

§(q2.0) =0

¢ (as) =1

outpuk ° |

R Ly A e e e e

A S S S A O S S S

0 b 0 0 :

nput - N faabbbanabaa) = 1
output - n(000000010001) = 12

\ZTn Moore mackhing, whin the inpuk  tength w n, the outpwd  lngth will
be N4y’ J
Examplt *
Taansition Tabw for & Moove Madhunt
wE 50 [&r [ 4|
R ! 90 W |y

U 9 || P |

Q. 9\ ! q. i 9



 The ranabon diagam for the above lable of Mopre Macine can be
«rop'tumk 0 :

é) | “‘\x /\\_\

—The mbial dlake 9o » mavkid with an wtng . The tablt define § & A
8 ——ev'mp'ﬂ-b , A — oulpwl |
—>Tn Moove mackint , the owkpwd depinda upon prusend stali and ot
on prosent wpulk |

o For the tnpwl stﬁnﬂ 1000
Thy tronsition stodus—ghen by
79,

(lg ———y — q2 ——q. -

$(%0, 1000) - Y p

S(a,000) -1
5(31,00) - 2
$(41,0) - ©
§(a2) > 2

The transbion stalu  qven by

a4 —05q 259 25—
| | \ | |

0 \ i3 1

'inpub 1000

pudput - 01212



| Mealy Machinus -
' Muly Machine osu alwo Finile stake maching with outpwl valixe, and
iy outpid deptnds N the prasent stalc and curvent inpul gHm[;U),
Tt con be detind 08 (®,%,%,A,6,A) whou
Q wa Bt s of stalu |
go » th ‘bl stalu
¢ty npul alphabd [symbols
A i the Oukpuk alphabtl [symbola
8 & tu tangton function whith maps Qxg —Q
A i the ouwpul funchon whith map Qx & —gA

Consbuet @ Meloy FerMaching thal  takw binasy no- as inpuk and
' complinnnd of thal numbtr & output - Assume bhe Sﬁﬁhﬂ .

ol
g
:"\F.I.‘ !.- o p ! ! o ;
N [IOM stali | oubpd
A A

%WU;
wod Bom LSB W MSB-

Lek the sh'mg bt 1001101

) 0 '
GLU ,_.L_._.q'l) {‘[, D CLD
0 - 1

90

0 0 1 0

'mpud-; n(1001103) =

purpukk-- n (0110010} 1
Xjn Maloy Machine , when ths inpul lmﬂth w n',th u.dpu) hnﬂth]
will oo be "0



?Cnnshucl o Malay Machane |, thad  tadas binwsy as wpuk-ane seehpuctinpul
+and producs  92's compliment as owtpud - Ascums the StiNg . vead LSR -4,

CMER
| % i
\ >
' 107 ¢ D
bl]n
~ 1 p b :
- 1 — I
| *hpul 0 | i

% W 0 @ |
L @ | qa 0

; | ] il .
st (ol oupd | dab | oulpd
— - | ;

Lt the s’mng he 1011

) |
Qo : 9 :;I b = N : 94
Diffeunus butwun Moore & Mday.
Moove Maehing | Matay Muoghin,

i——*;“’\& bukpuk of  Moove Machim;._v,m output of p\maﬂ Ma ghing
depnds on the prsent stali dipinds on the pruent stab and
only prownt  tput as weld

—Fom the 0pul of Lngth ¢ 'n', —From the npul of Lngth 'n" thy
the owlpud eill bt of tngth  oukpul will be of Lngth o’

| "Nt



Corwevgion  of Mooyve to Mllmj Maching

In o Mooye Machine | the oufpml W ipsented on the state itsdf- 1n

condvoat , W Mﬂwj Machine , the adpul s wprusenttd on the hangit.
-on, oy W othw wovds, on the wobw itsf

G;mlowucl to the Mllmj ~ o -Mday convenion , this Moore - to Mulay
CoNVOLION s q-uahij .s,‘;mPLl )

G;,nvmkina a Moove Machine to o Mdoy Maching b Simgu-The key w bo
tanctey the oulpd tofovmakion fm the calys in the Mopre diagram to
the assows 1 the Maay diogvam

E’l.GU'YLPll-l
Transition Tabl for Mppre
o — e
!3‘ e, n‘m a b ofp
| " % %o 90

q, | 93 9.4 i

9. - 9o ; 9. ; ?

The Moove Machine  state diagram for the above trangition tabl can be

I~

dvauwn o !
o e 4
R _/I AU J_x_f) _____ X R @L/

The tvansition tanle forv Melay Machine can be constuchd as
follows



J Q } Olp | b U,P

cl,.L ‘10 | 0 ‘, Ch - 0

. Mdlay |
Ths Meoore Maching staly cLiaﬂram can be veprusenbid wing thy
tranmi tion  table .

Tn Mnle madmns  the oul—[)u.i will bt wrtten alonﬂs.idx the stadig

Qe )
(0\—-—- (B P [ C;B
~ _,‘/‘ e ____/_./ . ~ B
. a8
b
E'meu Q: |
Tronwition Tabl fox Mooye
| I N J b | blp |
| A } 8 ]' A i v
s ; B || 4 j 0 _
| .r
L o I T L

The the Moore Machint Stadu Dlaqvwn w as follows.
', . d

r\ ry\“"““—q___.a_—-' ”’__UJ -

T B




“.%F a olp b

Tsorwibion Tabl for Wlmj Machine

A J| 8 | 0 | A D
s |8 | o | e |t
I
¢c | 8 | o | & 0 )
B R SR R
The Moy Machine stodes diagvam can b vprusinded oy
blo ol o
Q%
‘, h (9 b @
R\HH w_;,_/./*/
. :

Convestsion 10 Malmj to. Moot

The corvouion of o Mllﬂuj maching to & Mooy machine wvolves transfp-

twm‘inﬂ a stals machine whou the  owtpud dLPU)db on both the cuwent
stale and the topul into @ mchin whit the owlpul dupends Only on

e skobue -

Sinee , the oukpud of & Mialy maching changes m mediakdy  withan
inpul change, whill & Moore machine changs only on stale bransitions |
wt nud o modj&j the sbaus aowvding&j

For prrform convowion tom Maley to Mone machina

— Creas & Nuy state for egeach unique outpud
—7 Ass‘;gn owpuly to the nuw S tabs
= uPdah Stake tyarsibion

—7 Debing the Bnal  Moove machi /L



Exoumple *
Lk ws considue o Moy Machine

0| 24 60121
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The torsabion bl can bt consbuckd o -

—
| ||__ o || de 1 o

! q, { 9, ‘: 7\ Q. - |
aq, | Q | 21 4= 7 |

| .i | | |

Commchr\g Moore Maching
— considust evoy unigue owkpuc to howe o nuw dots
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