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Let us consider a non-deterministic finite automaton M = (Q, %, d, qo, F') defined by
Eq. (1.1). The transition function is shown in Fig. 1.

Q = {Q(b q1,42, 43, Q4}

¥ ={a,b} (1.1)
F:{Q3}
a a b b
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Construct a deterministic finite automaton that accepts the same strings as M.

REG] HHET B IUEERA— b o b M = (Q, 5,8, [q], F) #HKT 5 7Hic,
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Q r & BTNITYIXLINMES THRT 3,
We construct a deterministic finite automaton M’ = (Q’, %, ¢, [go], F’) that accepts
the same strings as M by building )’ and 6" according to the algorithm.

o [qo] ZHR L T 5EM: Transition from [go]
o’ ([qo0], a) = [q1, g2]
o [q1,q20] ZHER L T 5EF: Transition from [q1, ¢o]

' ([q1, g2], &) = [qo]
o' ([q1, 2], b) = [g3]

o [g3] 2L 3 7B Transition from [gs]

&' ([gs], b) = [ga]
o [gs) 2L ¥ % Transition from [q4]

0" ([qa], b) = [g3]

M ORI F' = {[g3]} £ %. KBERZXRT 5,
The accepting states of M’ are F' = {[¢3]}. The state transitions are shown in the

figure.

FE2 N (1.2) TERITZIFREMARA -~ M =(Q,%,0,q0, F) Z&EZ 5,
ERBREIIM 2117,
Let us consider a non-deterministic finite automaton M = (Q, X, d, qo, F') defined by



Eq. (1.2). The transition function is shown in Fig. 2.

Q = {9, 01,92}
¥ ={a,b} (1.2)
F= {Q2}
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Construct a deterministic finite automaton that accepts the same strings as M.
REG M TAREEAERA— b~ by M = (Q,%, 6, [q], F') 2R T 27012,
Q & BTN XLIE- THIKT %,

We construct a deterministic finite automaton M’ = (@', 3,4, [qo], F’) that accepts
the same strings as M by building )’ and 6" according to the algorithm.

o [qo] ZHESE L T 28RS Transition from [go)
¢ ([g0), 2) = [0, a1]
o [qo0,q1] TR & T 5EM: Transition from [qo, ¢1]
&' ([q0, @11, 2) = [q0, 1, 2]
e [q0,q1,q2] ZEER L 3 2B Transition from [qo, q1, ¢2]

5l ([q()? q1, q2]7 a) = [q07 q1, QQ]
¢’ ([90, 91, 42),b) = [q1, ¢2]

o [q1,q0) TR L T 5EM: Transition from [q1, g2

&' ([q1,q2], 2) = [q1, q2]
' ([q1, g2], b) = [aq1, 2]



M OZHIREEX F' = {[q0, (1,92, [(1, q2]} £72 %, REEBBREZKRT %,
The accepting states of M" are F' = {[qo, q1,42], [q1,¢2]}. The state transitions are
shown in the figure.

@ [QIa (]2] a7b
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@EE3 W (2.1) TEHTS cHIEO D BIPEMERS — b2 k¥ M = (Q,5,6, 0, F)
BER D, BEEBIEIN 3I1TRT,
Let us consider a non-deterministic finite automaton with e-transitions M =

(Q,%,0,q0, F) defined by Eq. (2.1). The transition function is shown in Fig. 3.

Q= {QO7C]17Q2,€]37Q4}
¥ ={a,b} (2.1)
F= {Q4}
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Construct a deterministic finite automaton that accepts the same strings as M.
REG BT A2EMAERA -~ by M =(Q, 5,8, ¢, F') KT 272012, Q'
L8 BTN XL TR T %,
We construct a deterministic finite automaton M’ = (Q',%,d', ¢}, F') that accepts
the same strings as M by building )’ and 6" according to the algorithm.

SN e FHED D 5 7= D12, WIHIREEOMEED) S50 5,

Since there are e-transitions, we start by building the initial state.

g RT3 AT PHIRE Y 3%, : The initial state is the e-closure

starting from qp.

4 = [q0, 1]

[q0, q1] R L § %EF: Transition from [qo, ¢1]

&' ([q0, q1],2) = 9 (go,a) U6 (q1,2) = [qo, q1]
6" ([q0, 1], b) = [q2]

(o] ZHER E T 2, g3 DD BREDD 5 Z LITHE, : Transition from [go].

Note that there is an e-transition from g¢s.

0’ ([g2],2) U eCL (g3) = [a1, 93, q4]
o [q1,q3,q4] ZHEER L T %EH: Transition from [q1, g3, q4]

6" ([q1, g3, q4], b) = [q2, q4]



o [q2,q4] ZHEER L T 2EFS: Transition from [gz, ¢4

&' ([QQ7 Q4]v a) = [Q17 q3, Q4]
6" (g2, qa], b) = [q4]

o [q4) ZER L T 5B Transition from [gq]

6" ([qa], b) = [q4]

[CJO7 ql] b @

U
b

FE4 N (22) TERTZ e FFEDOHZIFREMARA -~ b2 M =(Q,%,6,q, F)
BERD, BEEBIIN 4 1TRT,
Let us consider a non-deterministic finite automaton with e-transitions M =

(Q,%,6,q0, F) defined by Eq. (2.2). The transition function is shown in Fig. 4.

Q= {QO,Q1,Q2,Q3}
¥ = {a,b} (2.2)
F = {Q3}



X4 NFA M

CorE, RAUXFIN MY 2REMARA — <~ 2R LZZ W,
Construct a deterministic finite automaton that accepts the same strings as M.

FRER

e [go] 25 From |[qo]

4 ([q0],0) = {qo, 1 } Ue-CL (q1) = {qo, a1} U {q1, a2} = [90, 01, 22}
¢ ([q0],1) = [qo]

* [q0,q1,q2] 25 From [qo, q1, g2]

d ([90, g1, 42], 0) = 0 ([q0], 0) U 0 (¢1,0) U d (g2, 0)
= [90,q1, 42 U {a3} = [q0, q1, 42, ¢3]

6 ([90, g1, 42], 1) = 0 ([q0], 1) U e&-CL (1) U d (g2, 1)
={q0} U{q1, 2} U{as} = [0, 01, G2, q3]

e (90,41, 92, 93] 2*5: From [qo, q1, g2, q3]

d ([q0, q1,92,93),0) = 6 ([0, 1, ¢2],0) = [q0, 91, g2, g3]
5 ([QOaQMQ%QSL ]-) = 5 ([907917QQL 1) = [q07q17q27Q3]

[QO,Q1»Q2] [QO»Q17QQ7Q3]



