22, 5lw=0%,

B_E HHEHM

SEH 222 —/MES L AEA eNFA 8%, BHMNHAFEA DFA #%.

WFBH: (HHE) EHEETFX DFAD = (Q X, up, qo, F)#IEZH 9 e-NFA E=(Q Z, Vg, qo,
F), XRZSMEIKENRFEE L ve. '

T q€ Qo, a€%, #HA un(g;a)=p, W< ve(q,a) ={p}.

%+F q€ Qo, £ ve(q, €) =¢@- A A .

(14 iEHRRETFR e-NFA E=(Qs I, Ve, qg, Fe) RATFEEMEZH Y DFAD = (Qo, I,

up, qp, Fp). EFI D E‘J%mﬁﬂ’.ﬁ% Ue(qe, W) =8p(qp, W), WEX'. . KF A%,

Hul: T |w|=0, B w=e, RIETFEMRERM D HWHRERENE, 9o =w(qr),
TOARIRY RS IR HORT e MBI X, Du(as &)= (qs). Bk,

i ﬁp(qb. £)=qp=w(qe)=0k&(qg, €)

39 BB GEX T x€X WAL, B0, Oe(qe x)=Up(qp, X)=S, 42 w=xa i, &
Oe(qe X)=0p(qp, X)=S, RIFET BEBERBE X, Oe(qes, W)= Ue(qe, xa) =w(Up€S - ve(p,a)).

R, R\ TEMESE, X Qe F&E/EN DFA FIIRFE, B DFA MRRE S Zfridma ki
FRIIEIRZ w(Up€e S - ve(p,a)), B vp (S, a)= w(Up€E S - ve(p,a)). H ik,

Op(gp, w)= 0pn(qp, Xxa)= vp (Tp(qp, %), @)

= up (Be(qe X), 3)=Up (S, 3)= w(UpE Be(qe, X) - ve( p, a)) =D&(QE, xa) =0e(de, W)

BT l\\:(:l) 5_&7{}@%@

%3 Q) iy
25 &3 ()
. tC)W o>l (OL) :

/8 21 5HFRR(0, 1} EFES K DFA
(a) A SHith 8L, F&H[0.
(b) EfRF5Z#HHERE, TE/E 0.
(o) HHRBHEA OEFBRMERES.

J@Aw):V44) (@ &H0 IR 3 MBNKE.

Al o,

VW= Ao, Agd g we

#4 @,w)
- O’(‘Z,XW

=V(VCUNB) o (1) RAGHEKE 9, 4o AR
=V (1M - lz '

2

L2

322 B AR~/ DFA, q £ A HI—MRERE, EEMTHFMARS 2, v(g
a)=q. BITHMAEKEHTVEAR] EW: MFTHHA w, 5(q w)=q.

L
@5%3 A R0 DFA, a B A MR —CRAMTE, (EAXIT A MBS o
o(q,3)=q W TNz V(Q.0)= (5,4 ) =4 &b AT (4,4

(a) IR n #4TIEY5, UEH: f:zﬁ

AT ANIS YR A

)= o) il Vg6
n>0, o(q,a")=q, FHH an)&H n 4 afK

?ﬁﬁ 0, 0(g,am=q ) | 3 &52%9&“‘7'

=V(4.8)

—(b) EH: %/A{a "*EL('A)',’ /4{a}*nL(A)= i X 4 "
%‘io;nf, Vwefg 62556%,w)4fe gufy,f%%@«éwé&- L&y L»Ef

24 %[5 DFA ({A B), (0,1), {(3,0,A), (A 1, (B, 1,A)}, A {B}}, X
4> DFA BT, BRI S MK EGHTI, EYVHER ERE.
I 2.5 ¥ T5| NFA ¥4 DFA:
0 1

-s {s} {s.q}
50



ME (EM) ,o 2024

f) )1 &
) Pl St )

P {0 {r}

%% )’,{ * P}  ®
SRR 2.6 & T 51 e-NFA: LW'ZM%

5y) 7
{%‘L,YJ {/ 5,}’/1 ?} :} ;} '{5} g-tlosure (4) = { }
d -q q; P; Ur

{m’d} 857 f 14,7 » @wmwo el J

] T P60 W {d;we ) = {v
C )K" (@) HESMREMN e H.
/A—,Ilf:,‘v] (b) LA EHHFERNKERAT 3 092, b) M"’ 7 'W\l b
LB-’{YS (o) #BIXAEBhHLEH N DFA. lerl CC Ca I)L m bok/&é—rkl’

=t 3827 E.%HNFAilI] BRFR: iy (=3, %L},L, beg, W\

A—%do;m(y) 1= Q%/‘W ! {82’6} 2140 4 -chosuye(s) = { b/z,é,/ é}
A2 -dssure (4y)= /\ @ W )fﬁ*&é'aol%; ’F&PZ&

/%-—7{ LLD}\AYB(V#)-{% ; Z 5 4 LL] 17 2-6.
5

13-7 jdldfure ( OU = { RAL /’\ @
£l Y, V o 7. {8} ‘-
g/idowe(') A b ‘\"' 0\ a “
(@) HEWRES 5/ -HR. '
(b) ABARESHARXNEFHFTRANIES .
(c) XA EHEHLE 5 DFA.
3B 28 AT INES &I e-NFA, HE#H SR/ DFA.
(a) HOB|EA a, FHEHIBOFELAb, HBRMEROEBA cHENES.
(b) B4% 10 EE— ALK 101 ERX—XBZIRMERES.
() 18 3-BHRELEH 1M1 4. {,’yaq; *g;wlzpﬁ,

24, ﬁgzz@) ol%ué@%‘l Y w={o) $(A,w)=A
vC/\,WO) V(A.0)-p A =5
&[WI;KIZ\/U‘\ W)’/‘l ‘/‘j {VUA Wl NCHIE B

£ AW) =0, 2] {VM o) \/OZ E2%

VCA wl)=V b)) =A
Bhle -4 W, ABENABE 1, v )= A, s 4B
4’144@/\2%&1‘27#/ VA W)= 6. ifﬁv)\o'{% /@




~d

cedl)” = alb) (edb)

HLHL K, —> NFA = DFA — 4
@LEL_L&MLAL) (o)1)

Q-

mC&lb)* f)CMJW@ iy m

’.
=0 S0 L L6) wea
b \\4 I

2 p

214 L b 4 o
0 fxot2) {) dlasd 0 1 2
| {123} Jlasshy} {2 3 2
2 {124) {l2,3] {lﬂ-ff/'f éﬂ =L & %
b s sk} duter T 3 3 s
y o Jagst sk} dogsan 4 (4
o {laaby} JassX) aser] s f 4
b sk fsshd el ¢ 3 s
DFA. R Y

0, B ,
| \L//M//

Oy

~b
GU’&I 0,1,2 | 3,45 4

{023 DY b ol g} g d34sbl b {354

M |}, 7—:'[)-}, 2 43%;/é§

. Q-
$
V) l

\ 3
2. \

}
b . o L 5 i
2; = VA ’9 oz



ac (btotc)t (b) (oolf"(flgfk

AL PN LAY TS AR

KE 0 +@U+




3 61@7 Tyl (Ve8] 94 voy (3¢ VoS
by Xt ve ' vécass

7. 9, X % ) ZY 7L
Lo 4nisht b .
AT Kk . ) p
al En x gy, Z O
1 X AAKXAX -G
ABCVEFG
%\%—/}ﬁu__ﬁ__@ ' 312 Z’?F)?fﬁ\/jﬂ
_?Ql ‘ll 4( S 2 ,‘0 (
Q th ﬁ J =SUu Tv
/}L 4 [‘;5 xtl 41
b ML= T 74
* Qo 9, %9, 4,
, ) g A
|- AZaHER U K 9L A\, . L, b
= <Gl hgddas
Y A A X
S 47
0 b C
S2: 2.4pEAh: BB _ﬁj o Ac
b%abc B A [ A
< 7] b
&S 1. g A ¢ & ¢ &
ot Ax zes )



- “vvlkth)o}

= {olpe i} U {alb itk )

= JaL*’II%J} Mo} v folio]. [ it}
(Jayhn}u{ab’lugg ” J “g/olU 10{1120Hiycklbg}l){gcklklf

=) S P2 VT., A=0leh . B=b|bB, Coclel '
15,—7/{/! | l’)ﬁoJalal?L,Eﬁkc‘lLEa‘

—

P [7—’74127[[2& ¢ G— BE|EC/ABE|AE

} 62 FING
”, {/J .’/. \\L ‘/' "' .7"4@4—
S—2E|B L Z0d [ 4555
-— Wi A =2 ,,L-ﬂl I I l
T U A - =

Aol BﬁA’ABA (4, nﬁa)
r,-—)a!AcA \)——/H/—\v/\

//D}D(
A 5 4 19 g
(£ | Z «futﬂ /?6\' X" o) kel Ddooao ] !
—) 3 1500|] 0S| |004]] 005 |S0lo| 050 [pl50] 0 20 [,5\,,,60}

\" .
J'iAaA

)wa %)wl-km Lcm;w 4wz, W;

7\&’3 Wk )7 \/\/Iz )= !M; lﬁ(Lj:) \/\/;u)?l? ,f/ L&&_

jkﬁu(j L&/Jw%/’/u}maéﬁ .
Do 1062 {0 | LHAAES b o3 052 %




b Hr Hma4)a%4 (m21)

gﬁqu = |w Jrvm.

Mq Am=ketaf 22 280 lw k| 27 4= wiwiy
i K

= 4| (A5 |TBs

A= ) [CAA |LPA

= J]IBB|(AB
Dby S /5 ~
o N o5 h %
v/%.\b 5\ 01\% I@
R i

(b) S:ﬂ S ;;}t aaébs ""—_—%&QLQ gzotaly

S asbs/,f Llishs __mo\laﬁzél Lok

0 S= —-m fA/‘AéL ), M,L

206 = M;W

= Uil



5-’7('//'\ A‘M\ /‘,-/l,
£ Gk SEN LR

5o,y S— ASh !,/A,l;’; A= aAl,é!aA!o\
B— $hs| Albh|shlhs|b
by B 744, (BAl

B %sbslbblsb)bslaAslMl&lb
¢, S\ Bl o)) 7 {!Eu,g
T i D 4
LT T U
(=5 B=$|A 5= 0holoo]ipr|11] B8]
A—)a

5 (481 (ACL(Bs), (BAL(CS)
2}3 it 7

2




—) 0H0] 00| | 4 09)15) /1

A=s B4 =87 (95

aN
N

Mjwm/wm |

(L,ﬁ&fétz# GBI (4B (A, lé/
H/éf A-wAloJ -f/AAA)AA{&A/A

)«/;
A:f% L.. lﬂ fufﬂlm%

/’\71/7 4“7f 5‘71)

;}gjvqé;b% 4 mAMm\bBLMb
Agcle p—=C]) f—ycmzla; E[F
p/)/{!l%l

l L C (
WEMGA; 5 —0Ma| o] bBL | bb
Aﬁalu—, Ve | CpE B,—vl,lgbl%/

_ ( Elvi 2 pe

«gzzf%ﬁ’ C.E, ZM 7,

4 oblan] bEb| b

A‘—aa!v, .',%‘7')9 o, Dd@}&!k!ﬂ




LN A" (47')

A/m‘rj‘ $( ) \/\QI‘ML-!J(?

{ 14 (X=20) vebum; .{“~,‘h*:;\’./
else TH(X=="N] veluh;
olse .‘l (h=="¢") 1 $C )

!
{0, — ey,
T
ke e, )

| Yehan evyore)

]
{e-ﬁAVn @r”af[{/

)

]

b)fstes)s feuric) fut(T)=1{, 4
d(ollawm {#,90,1  lbw(r)= 4 {')’}
a AN C ), # ,é-ﬁz\y f:é\?’! éyz
T P Tasf
01 b} bukesy=ttt—rrr={u b —distte)=

M az/m A=0lB . $= Ablb

iﬁiﬁ%\n Bﬁlﬁ& A/mIL éf/)ﬂ aL)LL
4 ﬂj 2 U éké

... ’ ij {CMZ#M
e Q/M

L




b3 (e :F\W{'&QMG';% R AOIE ~[+, ]( %v;%(u {Jr (i)

/!o[nw/())—l‘[ 1.0 ll f(?“ow(t_) {# ) T, %]( (WJW(U/ {,],

va, FWELEN Fo iE )
0= t[x U]~
Fo\ ] duntA LLLF;U,L

e
~
o
Ty

ﬂh@iﬁﬁﬂo}w——wﬁﬁﬂwj
F , Piinf 3045 Sk
gt WmW“‘”’iﬁ% £ 6%1

?3 {jnk] J/\ P—))?g/, D— 4412 D’
3 fpdwt] ) p'—=ilpp  {— z!;,;sd
£ mw 11,;21,1«_} m—vm(fda{ 5# Qfsglzv.gé' d
£ u—.lnlu /-/IL /)LL/
e,
&€




ol K12 g0 0, 02.) %(8s.4 0
9 Do 0,72,)F(9,0,2:) F

iﬁg !020£Zoz }:XL z(zJD_zZaLL&—Q/-AM—/—%—%—LM——
ABES, lf/‘il, ol 2. ) By F £

Nt / L ,ozo/@
'L/%é 07K
Hr(‘i,/o(, Zo/”(zl/’ &) (? /@i Zo/?@i
0§, 2o) 5%
12 POAB2 LE be, 2 '

L&)Q -{71,41/} ‘{OII]I/I’ 0,2} Fs{%.}
5. 54,0, é)—m' o)} 504.,1,0)= 5(9,0,1) = 1¢,4)]
§4,,1,4) m..u} m,,z;, m, zo)l

2(@ %,Z»/Z»?(ﬂ) 74 mﬂ. @;&ml.w@z‘z
0,4 /o ﬁofﬁzﬁlfﬁ 5.

114/
lﬂs

0/{/?/

by 45 Lo W‘Il )l U {sbc" o=k }
Do

=y W) a%mm
2 0 D.l. !
é’f% N3 % %

) 2o/ o
b2k, B/B%,C, B




\ Zo[62, |, B/BB
/)

;A/i :
g@éé}@f S
e T o L
0%/ ~
@ A -
| Zo/2
5

=l i

b, X[, 0.2:/420

U/ IY)U\

UPDALR, 2, T, 51 802, E]

= 4? 4.9 951 P fo/” l’{X'Zo} ﬁ“fhl
500 450 f(i,,zo)}

S0, 0.2,)= 10, A2) ) —
5 | 2o) = {08y, 2.)

500 0) = G0} 562610
54,1, 22) = {2)} L 50,1, =051))
széfo X) = '[(91,)()(}1 15(%,920/ 'F(% )(ZQ;




M THL A4 L) hdh b

GE): )i’nif,T!T, T 2l

: 0/ —HE; t';L,ﬁL:—H D ET ;% T-’//t} a,T——;/),

— 1’
@.’ _LO r—-E E e L _ﬁﬁt‘ —) as 3 1.9 L"j):'l'! -—1‘) I'l
lf--?-l;-ﬂ EDET | T-€) | |EEfT
=77 1 = 17 4
T9-Ef 7BETT )7 /C/LT—JT
T 0 J__Lﬁﬁ;\-r?—u:_} 'EE_ L,\L—Tﬁ = . \Ct
i 1-_';"7"31_'7 | I:;‘);:fT
| E7-T T
T o7 —-(E) | C T..To(F) '
T 7y |k ";)7/

G wm# Action _Godo

oot ) # E T

0 %F b4 | 2

| S5 Acc

2 Ye Y Y2 Y, oy

b b Dk

7 5 % 1

b 5 5%

/,’ Y R




SLﬂlllﬂ#j( UELKLOI Zf( ﬂr%yl’A
faroumi 145 L. A ) W0 A BH ()
VBl (K, )Y

37 LU RN, A G, 242 5 44 20
22 L[ AY 1" d'_ 21T A I G2 [Nt NN
) . :

i 1) f\q%l(awm/ Y
Tyus A




8.]-(x) nt X X=X HAMALA A T
" = : ol = o4 n ' d=d+[~
x=>|§§gwd ot @Ho{,m 2 Ji=£ r;nﬁm;m! =y
Mmgiiﬂim.iﬂﬁ.

! Sho gty 4 it = d 4,

i S gintd,  dil, dods,
/\\ /l g rf r/h/ ; fmﬁd = nl-!«lé

[ =

\
b0 N dteh s wtd, j d.=, i,
jl =5z 7




STU, 57NN

~~~~~~

(T)

) WL (ot)) D Az ‘[4')5 57 % i 35 m
¥ / 715, "75 J

= 1:01:(&'&)) o Pez A 49(T) $— o

B, e o $90-UA 40

CICHPATIR AUlshs 18) T8
B (T., o)) o AT T8} T2 TS

2, (MJ,I L A!\,){J-ﬁ,-jl 1275

EATLobl) o A=) S0

(T (,0) o A(){saal 5

B0 lsey 5 A NT—/S 5=f=éi‘J T4,

EUTCE0) g AU, st} 2T

= 0) o AU{T2T5 ) IENE
(n

(T TiLe) AU{560 ) S
B(15) T5  AUfS25. s 275 T2 1%

=TT (T) ATTs 20 52(T)

B (1.1)) (1) Au{s2(1):) $2(7):
ETs) T8 AUTsFsdasl  To7s

=(T) (AU 354(7) Ts)  59(7)

=(07)- (1) Ay {57 ()-} $7(1).

s s AU{S9s s} sl

=IhY

£



92) B )& £6) IZ-d/)(AIﬂ

& (1, =S ﬂ——-—-—)]L 5—7’57
5= T
AN . BNy o RN [P
Adkzao A“’ﬁ'_l'ﬂ
7 b s |1y Aﬁk-l&awﬁ—/m.lﬂng#& h:
B ohb | i
i . e
—M—/S\-*ll‘ﬂz—/w\-c —= |l 7
Bt g10hb 2|7, padl]
B-10-Rb | -
x4 L - Jf’}'f
Z . 0[0\/\/ - . 0 —
‘r’olou\l(@ 4(0\1
Ho\ﬂJoUowU/ 4 4 dollawig) 0 followsley =4
%asmw




694 s, 17 R, T=ede, K= 5 R2KLR
- ] , 5 7
85 itemNFA: E_Z]____; }[5:/; Il

. ; L__H/ o] )]
< T , ¢
—:;IT 7 =l—_§=_—-7—-r\~/l ]‘T"',’v“TC

{ ‘#—r— t"f.{. ) ——
\ K—i’('b§l_'*-£ l l— Kb.ﬁ__ﬁj UQ_# KbR: {?
WN——" _
i : e |2 Z—:—S-/-v’ﬁ' —
itemPpA: L. s =2 e
5571 \0\' .......

RSiblJo b2 M #het- kel

& Axadect, pgde BB
13 c, 4 17 <fv(|,ow (h), A4RERY ERIZ &
245 dollow s , 19 F245 BT




