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Contruct a transition diagram for the given nfa and a dfa eqgivalent to nfa.
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Solution. The state transition diagram of nfa is shown in Fig. 16.24 oL

Hence M= {4, §, 1, ¥, 5,4}
We construct the corresponding dfa
M = (A, M M s
b" P(S) =1bfsohs {5}, 850} {500 1)1 {500 52 {51, 2, {500 83553}
= {{s8;}, {$p |, {Slssz} {50 §! )”

‘So’
and f9: 8" x A — Mis deﬁncd by the following table
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o A_‘ a J' b

; 5 e
{5} A (5} 4 VP95
i3} (2} & (5) o
® .lé‘q-ﬁ} {$p 523 N {86, 10 831
e {5189} {3,} b 150 53}
R {080 {50 53
® {Sor 91*?21' fa.8) s 91 83}

The set of final states which constains the final state s, in M= | {5,},{5,, 5,15\, 5;) {55 9, 551}
The state transition diagram of M 1s
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Fig. 16.25 Transition diagram of M®.



Since the states {sy, 5,}, {55 5,}, {55 55, 53} can not be reached from the initial state {s,}, they
tan be dropped to yield the simplified dfa as shown im Fig. 16.26.

Fig. 16.26 Simplified transition diagram of M,
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IF 8 given nfa has n states, then the number of states in the equivalent dfir will be s With spar

. ing 1o the subject 1504 and then we try t¢ find the transitio
il input symbols. But all the states of dfa obtai '

I, Create a diagram D with vertex {s,}. Identify 1
2. Repeat the following steps until no more edges are missing. Take any vertex s, 5. . ¢
. ) Y |

of D that has no outgoing edge for some input alphabet a € A.

(@) Compute As,, a) fspa)u ... U Hsy, @), let the result be £ /7. o s,

() Create a vertex labeled (515 S s 8, } i it does not already exist.

(¢) Add to D an edge from (S Sy ey 53 L0 48}s Sy -y 5, ) and label it with . .
3. Every state of D whose Jabel contains s, € Y is identified as final state (i.e., the accepting

states of dfa are those sets that include at least one accepting states of nfa).
Lxample 44. Construct a dfa equiv

this vertex as the initial vertex,

alent to given nfa, -




1
Solution. Initially, we have (5o} as start. We create a vertex

one subset {s,}, we get /¥ ( {so}, 0) =

—@"
© >
4 new vertex and create this vertex in D and add an edge

ge
@

Nowf"({s,} 0)=" S.}aﬂd/”((-?.’ ')"{-’msl}’
labeled 0, 1,

{so} .

Since, there is only

tsa} which already exist. We s
move as

R p—

Again, we find /¥ ({5 L) = {s },
labeled 1 as * ‘

W¢ Creale a new vertex {55, 5, and add au

0 0
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Again f¥ ({s 115 0) = f(s,, 0) U f(s), 0) = {54} L (51} = {s5g, 5,} and f4 ({s,, 51}, 1) =
S, 1) U S5, 1) = {5, {5p, 5,} = 150, 5,1 which already exist. We show these moves as

(5) (s noh
(‘U’,Q ? )

€s are missing. Finally, the vertex {50} and (s, 5.} contain the final state 5

dfa. Thus the transiton diagram of equivalent dfais

G

Now no more edg

of nfa. So these are the [inal states in equivalent




01 " 0,1
0 0 .
Solution. Initially, we have 1504 @s a start state. We create a vertex {s

E_ Example 45, Construct a dfa ccuivalent to the given nja.
g

o/ AS a start state.



Since /¥ ({s4}, 0) = {s, 5, and f7 ({s,1. 1) =
g edge labeled 0 between 15y} and {s, s, }

& g

Againj"({so, 5 !s 0) =f(sov 0) LJf(sv )

= {30, 5,) L {5} fss) = {50 5)5 55}
and /7 ({s, s,}, 1) = fls,, 1) v fis), 1) |

= {504 U“'.': iSo!
We create a new vertex Sgr 315 5,1 and add an edge 0 between

1Sge 5y and {5 S
Y 0
@ {Sp. 8y} .' 5

1

\5a), We create a new vertex 95 5,1 and add




Again /7 ([s,, 5,, 5,}, 0) = s, 0) U fis,, 0) w f(s,, 0)
= S SV s, v (5} = {soa-’p %
and  f4 (s, 51, 533, 1) = f(s,, )V fsh 1) ufis,, 1)
= {So} U 153} = {s,, 5,5}
We add a new vertex {5¢» 551 with an edge 1 between {50 5y, 8
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Now s ({89, 5,3, 0) = f(sg: 0) U f(s,, 0)
= o 5} V) = (i 5, 8,)
And 7 ({sp 550, 1) =S, DU Sf(s,, 1) = {s,} {52} = {54, 5,

\]‘ ' b(. (DI*O“;
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.82} '7.*_’”; ) th,
Then the transition dijggn &

Now no more ccges are missing. Finally, the vertex {50, 5,1 and {s,, s,

final state s, of nfa. So these are the final states in equivalent dfa.
cquivalent dfa is




T

Example 46. Which of the strings 0001, 0101, 00110 are accepted by the following ..,‘ i,
: ~ A AT
0 / 1 .

.\.v’j v
AN,
’,t

AN

Solution. Using the mapping function /. the sequence of the steps can be written as S5, 0001}

= s, 001) =J(55: 01) = f{s,, 1) = s, (final state).
Hence, the string 0001 is accepted by the dfa.
Again, f(s,, 0101) = (s, 101) = f(5,, 01) = f(s¢: 1) = 5,(final state).
Hence the string 0101 is accepted by the dfa.
For the string 00110, we have
S5y, 001107 = (s, O110) = f(s,, 110) = f(s,. 10)
= (s, 0) = s, (non final state)
Hence, the string is not accepted by the dfa.




= Eﬁx't'l-ml')_lg_ 47. For X = {aq, b}, design dfas that accept the sets E"(;\Ei‘ét.ii;g_ of *—_—i:
(a) all the strings with exactly one a !
() all the strings with at least one @

(¢) all strings with at least one a and followed by exactly two b,

Solution, (@) The transition diagram of dfa that accepts all the string with exactly onc a is.

T

(b) All the string with atleast one a

b ab
ol

(c) All the strings with atleast one a followed by exactly 17\’957 b,?.




