2. RA—rTL(2):
(TH*Rb2.35~2.3.7,2.5)

RIEOEE
— DFA A=(Qp, 2, S50, Fp) ISk TRIEShEEE
LA)={ W | do(apW) EFo}
Tpi QX 270 —— rpRmENOTL—BRISAES

— NFA A=(Qy, 4: SpFn) IZE>TREBESNSEE
LAY={w]| d‘N(quW) NFy# @}
Sy Qx 2o

ROREF—BHMITREST  EROREDRELLS

152

2. Finite Automa!a l!!

(Text 2.3.5~2.3.7,2.5)

Review
— The language accepted by a DFA Ap=(Qp, 2, Fp,0p,Fp)
Lao)={w]| So(apmW)EFp}
Jp:Qx 2=Q % ‘Next state’ is uniquely determined.

— The language accepted by an NFA Ay=(Qy, 2, S\,anFr)
N
LAAY={w| J\(aw) NFy = @}
Oy Qx 2—20

‘ ‘Next state’ is a set of possible states.

2/52

2. HRA—FTE2(2)

235 REMLIFREMOHRA —FTr
DE{E

EE: NFATRETELEENITAE. DFATRZET
ELEEDISRIET—HT S,
DO
(S—

BEIT: REDEE OLFTHFIZY
S (Class)E =& & (Family) EFE S,
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2. Finite Automata (2)

2.3.5. Equivalence of DFA and NFA

Theorem: The class of languages accepted by NFAs is
equal to the class of languages accepted by DFAs.

_
——

Note: ‘Set of sets’ is called Class or Family.

4/52

2. BRA—F<L2(2)

235 REMEFEREEDERA—FTD
il

ZEBA: NFATRETELEENITANE, DFATRETE
SEDOVSADN—HTEILEETRT .

* DENFEBRLYASHED T NEDERE LKLY,

c FEDSELENMLED EBZIEETHIELL,
BHAEEELMNLEN THo12LTH, CDEE LEZET
% NFAA=(Qu Z, Sy, O Fr) BEET o
ALRILEEERZETHDFAA ZHEKT 5,
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2. Finite Automata (2)

2.3.5. Equivalence of DFA and NFA

Proof: We show the class N of languages accepted by NFAs

coincides with the class D of languages accepted by DFAs.
« By definitions, we immediately have DS N. Hence we show NED.
« Itis sufficient to show, for any language LEN, we have LED.

Let L be any language in N. Then there exists an NFA

A=(Qu, 2, S\, dy, Fy) Which accepts L.

We construct a DFA A’ that accepts the same language

L(A).

6/52




2. BBRA—FTL(2)

F[EA: NFATRIETEDLEBENYTANE, DFATZETES
SEDIVSADN—HT BHIEETRT .

LEN £ZHET 5 NFAA=(Qy, 2, Sy, Gy, Fy) BNEET 5,
ALEILEREE2ET S DFAA KT 5,

e N

FEADERMTATT

* DFAIZIREEMN VD H1DIEIFREDT NS,

*NFA FREDEEDANITELTEILT S,

—NFADIREDEEEZDFANIDNDES EHZT!!
47tz M R (Subset construction) 7152

2. HRA—FTE2(2)

0,1
T 1
G | {909} | {909}
a; | {a} @
9, {0} [{9}
94| @ {a.}
q [{ad  [{a}

o~ {d0a} L (00003 > (U000 {000.050)
/ Kj ~ 0 \j

0
{a.} 1‘ ‘0 ! 0‘ ‘1
——= %

{8005} 77 {90,003 5~ {Godu0ad g {00020}

2. BRA—F<L2(2)

B NFATRETESSENYSANE, DFATRETESS
EDISADN—HTBHIEERT
LEN 2T 5 NFAA=(Qy, 2, O\, Oy F) BEET 5,
ALRILEEZ#ZIET S DFAA ERDFSIZHEKRT S,

A ={2% 5.5, {au} Fod|

- REELETA DRELEQOESTK
— FHBREE {q\} & gy EITDDEEESE THY. q, TIHAEWL
- O EFR EEERTILENDD.
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2. Finite Automata (2)

Proof: We show the class N of languages accepted by NFAs
coincides with the class D of languages accepted by DFAs.
For any language L in N, there exists an NFA A =(Qy, 2, & , Gy,
Fy) with L(A)=L. We construct a DFA A’ that accepts L(A,).

e T el

Intuitive idea of proof:

« DFA stays in exactly one state.

« NFA stays one of possible set of states.

—We regard the set of states of NFA as one state of DFA!!
called ‘Subset construction’ 8/52

2. Finite Automata (2)

0,1
Ex: d |0 1
% | {901} | {9005}
9 | {9} @
% {9} | {a}
% | @ {a.}
% [{ad  [{a}

o {Ga} L 100,03 = (U000 {000
/ Ul 0

0
1
{10 0] 2
Yy N
{908} 77> {4000} 5~ {Godudidg™ {00000}

2. Finite Automata (2)

Proof: We show the class N of languages accepted by NFAs
coincides with the class D of languages accepted by DFAs. Let
L be any language in N. Then there exists an NFA
A =(Qn, Z, 8y, Gy, Fy) Which accepts L. We construct a DFA
A, which accepts L(A,) as follows:

‘A':{ZQN,Z,ﬁD,{qN}, FD}‘

— State set consists of a power set of Qy
— Initial state {q,} means ‘the set consists of g’ and not just ‘qy.”
— We have to define 6, and Fp, below.

12/52




2. BBRA—FTL(2)

FIEBR:
LEN #2HF 5 NFAA=(Qy, Z, Iy, Oy, Fy) BEET S,
ALRELEREERETHDFAA ERD&SITHAET S,
A={2% 5,6, {au} Fol
- O, EF ERETABENDS,

Fy ={SIS 2%, SNF, =g}
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2. Finite Automata (2)

Proof:

There exists an NFA A =(Qy, 2, & \, dy, Fy) which accepts L.
We construct a DFA A’ which accepts L(A,) as follows:

A={2% 2,8 fau} Fol

— We have to define & pand Fj, .

Fo ={S|S 2% ,SNF, ¢}

14/52

2 ARA—IIEQ)

LEN #23¥ 3 NFAA=(Qy, 2, Sy, Oy, Fy) B EET 5.
ALRILEE*2ET 5 DFAA ERDLSITHRT .
- O EF ERHTIBENDD.

(2) Z DEFR(NFA
0 1 AL ~DTTHEFA T,

(1) All sets of | ~=gl  INput
possible states | | ¢ ® ® w
of the NFA

A (@lsets) Ngo} [{doth} |P

- 2. Finite Automata (2)

There exists an NFA A =(Qy, Z, 8 y, 0y, Fy) Which accepts
L. We construct a DFA A’ which accepts L(A,) as follows:
— We have to define  ;and Fp.

(2) All elements in X
0 1l (possible inputs to the

Set of all possible
states transition from
each state set in (1)

1) &£BERAT .y
$\ll):AA,_0)H¥ 10) o) o) oY)
Ui%é#iﬁ%d)
(zuﬁiEU) . — 0 osgREcEL
B T.QOANEEZ
_ 8 A =3 =
{00 [¢-3 [C- | S
O
15/52
0 AR |
@) |[@ [G) [6)
2 |[[{g0} {90, a1} {90,9:}
3) [[{a.} {a,} [
1@ gz [k {03
6 |adkee |||loxroEEZITwEE:
s |0 1 6) |{oiEs {0} REOKAE
G {90} {09} | (@) |{o@BEY) || {9000t {00}
o [{or | ©®) [Hawat {90} [ {9000s}
o {0 e}
9@ 119} | (a2) [ 8000050 [Klortirtor et o]

9 ({9} | {ad

o~ {doai} L (00003 {00003 > {0503
/ o?j A j

1?
{ac} 1l |o o 1
Ly ¢ %
{09} N {90.93:0:3 o {0.0:,0.} o {00/01,02,0} 12

{000y, | Tl obtained by giving
0 the input in (2).
e
[] Input |
@ @ B ®
(2 |[{ao} {93 {9095}
(3 |[{a} {92} ®

1@ [l oz} {a:}

©) _[[eGHrrent 1o Set of all possible
8|0 1 ©6) [[(5E S lstates in the next step
W | f0ad [t | (@) |HoodF ’  ||{o00u0d | {900}
G {et | @ ® [0 KO0t | {Go%ls
o [ [{e)
L@ Had (32) [[£90.0,.9.8 0] [ {8k {085
q, | {a {9}

o {ta} L {do.d1,0:} o {0003 > {00,000
/ off~_ 0 fj
@ [ ‘ : [
1N I N
{0003} 1 {0o,05,0:3 o {90,01,0:3 o {00,01,02,0.}

18/52




2. ARA—F< 2 (2)

SEBA: NFATRIETESLEENITANE. DFATRETESE
BOUSADN—HTBHILERT,
LEN £28F 5 NFAA=(Qy. 2. Oy, Gy Fy) BEET B,
ALRILEFEEZIET 5 DFAA ERDESIHKT S,
A ={2% 5.6, {au} Fol|
- KEEEITA OKREBREDERATE
— WMEIREE {q} & 'qy EIDDEZES THY. q TIEAL
— O EFp DEEFERFIRDEY
ST ARECE: S(quw) N FyZ O THIRE+ LM
8oagw) € Fy
=\WIZETRMET. HEORSHEETHT 5, (1)
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2. HRA—F<E2(2)

25. ¢ -BMEEBTHBA—TL (€ -NFA)
- TAHIELTIEXF € 12557 DEYANERET IS
KEEEILTHIEEHT

{5: TOTARLVE SR
1. BAIEN+ 1 [— 1 hvEEA0
2. RIE1~9h%1D
3. FNLIBE(L0~9A 0@ Ll L i

exEHTICH
RERBET S
DIFES

+—e 12,...9

2. Finite Automata (2)

Proof: We show the class N of languages accepted by NFAs
coincides with the class D of languages accepted by DFAs. Let
L be any language in N. Then there exists an NFA
A=(Qn, Z, 8y, gy, Fy) which accepts L. We construct a DFA
A" which accepts L(A,) as follows:

A=2%,%,6, {au} Fod|

— State set consists of a power set of Qy
— Initial state {q,} means ‘the set consists of gy’ and not just ‘qy.”
— We have already defined 8, and Fp.

What we have to prove:

8 \(gyw) N Fy# @ if and only if & p({gu}w) € Fp
= We show the equivalence of their computations by the
induction for the length of |w| (Omitted here).

20/52
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2. Finite Automata (2)

2.5. Finite automata with € -transition ( € -NFA)

— We allow ‘an empty word €’ as an input. In other words,
state can be changed without reading an input.

Ex: ‘An integer not equal 0’

1. First letter is either +, —, or nothing.
2. Next letter is one of 1~9.

3. Later, 0 or more 0~9.

Itis troublesome

without using &

+—e 12,...9

22/52

2. BRA—F<L2(2)

25, e-BEEETHBA -T2 (€-NFA)
5i:
1. FFanofE Ll LifE.
2. RIZ[0HOfE LU E1FE Tz (& [cH O LU E]HEE.
3. FEIZdANOME L E < e EEhTIZH

RERBET S
DIFES

23/52

2. Finite Automata (2)

2.5. Finite automata with & -transition ( &€ -NFA)
Ex:
1. First, 0 or more as,
2. Next, [0 or more bs] or [0 or more cs],
3. Last, 0 or more ds.

It is troublesome

without using &

24/52




2. BBRA—FTL(2)

25, e-BMEEETHBRA MR (-
NFA)
— £-NFAA=(Q, £, S qF)DEE:
. Q:IREESE
o 27 ITTARYE
5:0x JU{e} -2
q: FERIREE
F: SIEJREE
- €-NFAAIZK->TZHEHINDEE...
. Sz
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2. Finite Automata (2)

2.5. Finite automata with € -transition ( & -NFA)
Formal definition of € -NFA A=(Q, 2,6 ,q,F):
* Q:state set
e X :alphabet
e §:Qx 2JU{e}—20
< Q: initial state
« F: accepting state
— The language accepted by an € -NFAA...
« Definition of & 7?2

26/52

2. HRA—FTE2(2)

2.5. € -NFALDFAD ZitE
ZEFA: € -NFATRETELHEEND IS ANE, DFATRET
ELEBDISADN—BTHILETT,
* DENRFXEZLYBHSHED T NEDETRE LKLY,
c FEDEELENALED BB EETHIELL,
HBEEBLMNLEN THO1=ET D, CDEE LERET
% €-NFAA=(Qy 2, Sy, Gy Fn) BNEET 5,
ALRILSEEZET S DFAA BT 5,

Subset #RICHB T, € -BHEESNETHH...

27152

2. BRA—FTL(2)
2.5. € -NFAEDFAD 1%
[ Subset HRUI=HL\T, £ -BHEESNET 2. |

ERMIZE e THETEDRELI1ZR—RINIEOK...?
—S>ZNIFEBHATHL:
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2. Finite Automata (2)
2. 5. Equivalence of € -NFA and DFA

Proof: We show the class N of languages accepted
by an € -NFA coincide with the class D of
languages accepted by a DFA.

« By definitions, we immediately have DS N. Hence we
show NED.

« For any language LEN, we show LED.
Let L be a language with LEN. Then there is an
€ -NFA A =(Qy, 2, J'y, dy, Fy) that accepts L.
We construct a DFA A’ which accept the same
language as A, .

[ How do we deal € -transition in the subset construction...

28/52

2. Finite Automata (2)
2. 5. Equivalence of € -NFA and DFA

[ How do we deal € -transition in the subset construction... }

Intuitively, what if we contract the set of states sweepable by
€ -transition into one equivalent state??

— It is not so trivial.
b
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2. ARA—F< 2 (2)
2.5. € -NFAEDFAD itk
( Subset #AKIHLT, & -BBEESWET 2D, |

KEEBQD € -FAE &I, 1KEE
TELREDES X

ECLOSE(q) :={ q'| q'lZq A5 € -BBIZIT TEBTESH}

1. qlX ECLOSE(q) DE&EX*
2. EED q €ECLOSE(q)IZ®LT. g dgrite-
BB TEBTESHL, "HECLOSE(Q)NER
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2. Finite Automata (2)
2. 5. Equivalence of € -NFA and DFA

[ How do we deal € -transition in the subset construction... }

The € -closure of a state q is the set of states which
are reachable from g by only using € -transition. (It
includes q itself.)

ECLOSE(q) :={ q'| q" is reachable from q by & -transitions}
1. qisin ECLOSE(q).

2. Foreach q'€ECLOSE(q), ifq”in 8 (q',€),q"is
also in ECLOSE(q).

32/52

2. BRA—FTL(2)
2.5. € -NFALDFAD 1t

( subset HALISHELT, € -BBELSNET D ... |

ECLOSE(0o)={00.91,92.05}
ECLOSE(0,)={01.05}

ECLOSE(0,)={d,.q3}
ECLOSE(a3)={ds}

33/52

2. BRA—FTL(2)
2.5. € -NFAEDFAD 1%
[ Subset HRUI=HL\T, £ -BHEESNET 2. |

£B: € -NFA AIZELVT, ECLOSE(q)IZ4REE p AY
ADTWBEE TANH LR TIRYZ HIREIDE
ASIE, [qeSMDpeS]IEHYZAELY,

" ®

= g -NFAAIZBWT, TANH DB A THYS S
REIDEASIE. qeS 45 ECLOSE(Q) S S.

=Subset ERITHENT 22 AT RTENZIHIT T
7Y,
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2. Finite Automata (2)
2. 5. Equivalence of € -NFA and DFA

{ How do we deal € -transition in the subset construction... ]

The € -closure of a state q is the set of states which
are reachable from g by only using € -transition. (It
includes q itself.)

ECLOSE(q) :={ q' | ¢ is reachable from q by € -transitions}
ECLOSE(0p)={do.01,42.9s}
ECLOSE(q,)={q,,03}
ECLOSE(q,)={d2.03}
ECLOSE(q,)={q2}

34/52

2. Finite Automata (2)
2. 5. Equivalence of € -NFA and DFA

[ How do we deal € -transition in the subset construction... }

Observation: In an € -NFA A, if p is in ECLOSE(q),
the set S, which consists of all possible states of A on
some time, it is impossible that [q€Sand p ¢ S].

. € -transitions .

=Inan € -NFA A, each set S of all possible states of
A satisfies that g €S implies ECLOSE(q) € S,

=We do not need all possible subsets in 22 in the
subset construction.
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2. ARA—F< 2 (2)

254 BREABDHIGRE € -NFADEFE
- €&-NFAA=(Q,2,J,qF)DEZ:
5:Qx Ju{e}—22

KAEQIZA Sxah®

; s | BADNEEES
= E-NFAAICEOTREINDERE... | sizamnd~
SQx(ZU{e}) —>RDES: TOREDES

1. 8(q,€) = ECLOSE(q)
2. Bgxa) (=1L xe 57, ae 5):

- 3@ 5 {pupond EF B

- K& U5(pua) [ LPTLPTN o P <

5(q, xa) = JECLOSE(r;)
j=1

— AESTREShBEHE
L(A) ={w| S@qw)NF=d} 37152

2. BRA—F<L(2)

2.5. € -NFAEDFAD Z i 14
FEBA: € -NFATRETEDEFENVTIANE, DFATRET
ELEEDIVSADN—HI BILETRT,
* DENFERLYBALHED T, NEDEREIELLY,
c FEDSELENMLED EBZIEETHIELL,
HBEFELMNLEN THOI1=ET D, CDEE LEZET
% €-NFAA=(Qy, 2, Oy, ay, Fy) BEET %,
ALRILEZEEZET L DFAA EHEHT 5,

Subset #RLICHE T, € -BHEESNET SHH ...
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2. BERRA—FTL(2)

2.5. € -NFAEDFAD S 14
S HBHEE LM LEN THo1=,T 5. COEE, LES
BF3 £-NFAA=(Qy 2, Oy, Oy, Fr) BNFET .
ALRCEES2ET5DFAA =(Qp, 2, 0pUp Fo)E
BT 5,
1. Qp: 2NIZLEEAMN L, LT EMIZFSIEIT T2,

S = JECLOSE(q)
qes
2. qp = ECLOSE(qy) -
3. Fp:={SEQ,|S N Fy # &}

4 Oy
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2. Finite Automata (2)

2.5.4. Extension of transition function and language
accepted by an € -NFA
—  Definition of € -NFA A=(Q,Z,8 ,q,F):
¢ 8:Qx2U{e}—20
— Language accepted by an € -NFA A:
« Definition of 8:Qx (LU{ £} -2
1. 8(q &) := ECLOSE(q)
2. é‘\(q,xa) (If\oreach XE L aEX):
- Let 5(qX) ={pypyr--- P -
— Let J&(p;,a) be {rurp....ry}.

i=1

5(q, xa) = U ECLOSE(r,)

i

N
— Language accepted by A: L(A) :={w| & (q,w) NF=# @}

The set of all
reachable states
from the state q
with input xa

2. Finite Automata (2)

2. 5. Equivalence of € -NFA and DFA
Proof: We show the class N of languages accepted by an € -

NFA coincide with the class D of languages accepted by a

DFA.
« By definitions, we immediately have DS N. Hence we show NED.
« For any language LEN, we show LED.

Let L be a language with LEN. Then there isan € -NFA

A =(Qn, 2, Sy, Gy, Fy) that accepts L.

We construct a DFA A’ which accept the same language

asA.

{ How do we deal € -transition in the subset construction... }

40152

2. Finite Automata (2)

2. 5. Equivalence of € -NFA and DFA
Proof: Let L be a language with LEN. Then there isan € -
NFA A =(Qy, 2, I, Gy, Fy) that accepts L.
We construct a DFA A’ which accept the same language
asA..
1. Qp: 2% is too redundant. The following Ss are

sufficient: ¢ _ \JECLOSE(®)
qes
2. qp:= ECLOSE(qy) -
3. Fp:={S€Q,|S N Fy # &}
4. S, ...

42152




2. BBRA—FTL(2)

2.5. € -NFALDFAD E 1l 14
SEBA: HBDEELMNLEN THoET D, CDEE. LE
ZII B € -NFAA=(Qy 2, Sy, Oy, Fr) BNEHET D,
ALEILEZEZEZET S DFAA’ =(Qp, 2, Ip.00.Fp)
T 5,

4, Oy QuDEHRSEINDEFR alz®LT. UTD
FIETHRT 5,

1 S={pupy--.p} £EF B
2. | Js(p,a) PFEERZE{rpry...r} £EF %,

([

3. 5y(S.a)= U ECLOSE(r;)

= 43/52

2. Finite Automata (2)

2. 5. Equivalence of € -NFA and DFA
Proof: Let L be a language with LEN. Then thereisan € -
NFA A =(Qy, X, 8 y, qy, Fy) that accepts L.
We construct a DFA A’ which accept the same
language as A,.
4, Jp:ForeachSinQpandain Z,
LoS={pupo--pd
2. Let {ryrp,...,r,} be(Jo(p;.a)
i=1

3. 5,(S.a)= LmJ ECLOSE(r,)

= 44152

2. BRA—FTL(2)

2.5. € -NFAEDFAD S {14
"
fl: ECLOSE(Go)={0l0.01,80s}
ECLOSE(q,)={q,,q95}
ECLOSE(q,)={9,.05}
ECLOSE(q3)={as}

L5 D e -NFALZ{Ti%E DFA A=(Q.{a,b,c.d}, J,q,F) ZHERL
* q = ECLOSE(qp)={0,01,0,.03}
. d%,b): U# @.0)={a} =D T. J(q.b) = ECLOSE(d,)={d1.q5}
o @ERIC
8 (9,2) = ECLOSE(d) = {091,025}
8 (q,c) = ECLOSE(q,) = {0,095}
& (q,d) = ECLOSE(qs) = {ds}
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2. BRA—FTL(2)

2.5. € -NFAEDFAD S {14

1
7 ECLOSE(do)={q0.1,02.0s}
ECLOSE(a,)={a,,a:}
ECLOSE(0,)={d,.0s}
ECLOSE(q3)={ds}
LEED € -NFALE{fi%: DFA A=(Q,{a,b,c,d}, J,q,F) ZH&RL
FR#kIZ

J({d;,95},a) = ECLOSE(®) = {®}

J({4,,05}.b) = ECLOSE(q,) = {4,035}

J({a,,95},c) = ECLOSE(®) = {®}

J({4,,95}.d) = ECLOSE(ds) = {ds} -
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2. Finite Automata (2)
2. 5. Equivalence of € -NFA and DFA

ECLOSE(0o)={do,01,9,.3}
ECLOSE(ay)={a,.9:}
ECLOSE(d,)={d,,05}
ECLOSE(gs)={as}

We construct a DFA A=(Q,{a,b,c,d}, J,q,F) which is equivalent to
the € -NFA above.
* q = ECLOSE(4p)={dp,01,02.9} }
« 8(qb): & (q.b) = ECLOSE(q,)={d 0z} since Us'(a.b)={a}
* Similarly, o
8 (q,a) = ECLOSE(d) = {o.01,02.05}
6 (q.c) = ECLOSE(qy) = {0205}
0 (q.d) = ECLOSE(qs) = {gs} 4052

2. Finite Automata (2)
2. 5. Equivalence of € -NFA and DFA

ECLOSE(0g)={00.95,02.05}
ECLOSE(q,)={0;.05}

ECLOSE(a)={d,.a3}
ECLOSE(q3)={qs}

We construct a DFA A=(Q,{a,b,c,d}, J,q,F) which is equivalent to
the € -NFA above.
Similarly,

J({0,,05}.a) = ECLOSE(®) = {®}

J({dy.05}.b) = ECLOSE(qy) = {dy.0s}

J({a1.95}.c) = ECLOSE(®) = {®}

J'({d;,95},d) = ECLOSE(qs) = {q3}--

48152




2. HRA—F<F(2)

2.5. e -NFALDFAM 1t

i
ECLOSE(00)={00.01.9,.0}

ECLOSE(q,)={d,,05}
ECLOSE(q,)={9,.03}
ECLOSE(q3)={ds}

52D & -NFALZ{Ti%: DFA A=(Q {a,b,c.d}, 8,q,F) Z#ERK

{a..05},

F = {{00.91,02.95}
{9,,053.{0:3}}
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2. Finite Automata (2)
2. 5. Equivalence of € -NFA and DFA

ECLOSE(0p)={d0,01,9.93}
ECLOSE(q))={a,,0:}
ECLOSE(d,)={d,05}
ECLOSE(gs)={as}

We construct a DFA A=(Q,{a,b,c,d}, § ,q,F) which is equivalent to
the € -NFA above.

o a
N

F = {{00,91,0.03},
{a..0:},
{02,053 {a:}}
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2. BARA—FTL(2)

[REgEGEEDHEOAUN
« DFA, NFA, €-NFA
— DFA:REH

- NFA: JEREH
- &€-NFA: ANDLESTHRENZELSD
- ZBETELEHEILLOS>BRATIEIRAE

NFA, & -NFAZDFAIZsubset constructionTZ 19 5 &,

REOGS(EIREHITIEHEHRMITEZS (n— 2)
(REI=Z5%50145H5)

- EREEEYBEHMITEIENMEEN SN

- ngL\IZJ:')‘C[iNFA,8—NFA®$¥§¥ET6%0)
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2. Finite Automata (2)

[Rough survey and comments]
. DFA, NFA, € -NFA
—  DFA: Deterministic
—  NFA: Nondeterministic
—  &-NFA: Transitions can be made if no input
«  They are equivalent from the viewpoint of the language
recognition
—  When we apply the subset construction to a NFA or an & -NFA to
obtain a DFA, the number of states may be expanded exponentially
(n— 27). (In fact, there is an example.)
—  From the practical viewpoints, such case is rare.
—  Some system deal with the automata as NFA or € -NFA.
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