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HUNG DAY BIEU THUC
HiNH QUY SUY RONG
O DO PHUC TAP OTOMAT CAO

Biéu thirc chinh quy suy réng trong bing chir cii A 1a bifu thire dwge xdy dung tir cdc biéu
frc co ban (¢, A va a € A) nh& cdc phép nhan ghép (), lip (*), hop (U), giao (M) va 13y phin
[1].

83 c4c vi tri cda nhimg ky hiéu thude bing chir ci A xuit hién trong biéu thirc 8 dwoc goi
d5 dai cla biéu thirc nay va ky hiéu bing [B].

S& trang thai t8i thiu dd dé xiy dung 6témat tién dinh dodn nhin tap tir dwgc cho béi bieu
irc B dwoc goi la 46 phive tap dtémdt clda biéu thire nay va ky hiéu bing G(8).

Dai vé&i biéu thire chinh quy suy réng tuy y B 6 dé sau dit diu phan bu ¢, d6 dai chinh xdc
B) thda man quan hé:

logs logo ... logs G(8) < B(8)
t+11an

Mit khac ¢6 thé xiy dung nhirng diy bi€u thic chinh quy suy rong, ma 6témdt ti€n dinh
an nhin nhivng tap tir dwge cho béi chiing ddi héi mét <6 trang thai dd lén. Thit viy, cé két
& sau:

Dinh ly. D3i v6i cic s3 tu nhién thy ¥ s,t cé thé xiy dung dwoe diy cac biéu thirc chinh
y suy rong B, ., trong bdng chir cii gom ba ky hiéu, sao cho

1) Véi n tiy ¥ biéu thire 8., , chira t ddu phan b va <6 d dai khéng vuot qua n.

2) Véi bat ky hidng 36 C > 2* nao khi n dd 1ém

n

] y (RO pse #3500 2‘—‘_‘4&’
t-+1lan
ong dé
b= ——ul’,—;—— .
@ - )7

Chirng minh dinh 1y ndy gdm mét 88 bwée. Trwdc hét, ddi véi s3 t tiy ¥ xiy dung biéu thire
inh quy suy réng trong bing chir cii gom t+5 ky hidu. Sau dé thu hep 3 ky hiéu cda bidng chir
i xudng con 3. Cudi cung, tinh do dii eda cde biéu thire di dwge xdy dung va chi ra ring, véi
dd 16n 6 cac phian dir cia nhirng biéu thirc nay va dé dai cda ching thda man quan hé (1).
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1. XAY DUNG BIEU THUC CHINH QUY SUY RONG
TRONG BANG CHU CAI GOM T+5 KY HIEU

1. Gi st t 13 8 tw nhién ndo d6. Ky hiéu t+1 bing k va L, = {0,1,2,8(,82,. ,0G:} |
bang chir c4i nio dé.

Chon c4c s8 tw nhién my, s va tip hop Dy gom 2°my tir thude bang chir cdi {0,1} . Xdic din
cdc tap tr Dy, Dy, ..., D bing quy nap.

GiA st D, di dwoc xdc dinh va gom 2°m; phin td. Khi dé D;4; 13 tip gdm tat ci cdc ta

”m, M-}

con cda D;, ma mdi tap con nay cé chira ding m, phin td. Tap Diy, gom C3i,, = 2°CyL "

Y 1 m r - S . 1 » o~ . ~ -~ » .
phian t&. Dit m;y, = 5702""" = Cyu-t .. Diung £ va h* véi chi 8 duéi hodc khong d€ ky hié
phin ti thude D;.

2. X4y dung céc biéu thirc chinh quy suy rong
Truwée hét xiy dwng cic biéu thic phu:

Ri=(0ulupByup,u---Ugb)’,
=P UPBip1 U UB, (0L51<k)
Ly = (0010 z &)

Céc bidu thirc chinh quy suy rong dwoc xiy duwng bing quy nap nhw sau:

B = U ZU&JL;&]Z(,,
€D,

B|+1 = C(R,,ﬁ. Biﬁl Rl) (0 s i = k)

3. Céc tur ddc trung

D3i véi mdi £ € D, xiy dwng cac tir A,(£), A.(#) bing quy nap theo i:

a) Xo(£2) = Xu(€®) = &,

b) Gia sit £+1! 1a phin tir ndo dé thudc D_‘_“. D3&i véi mdi £ € £+ di xdy dung dwoc t
Bi Xi(€') (Xi(h)B:). RAi tdt ¢ cdc tir BiXi(£) (Xi(h')A:) theo mét thi twr ndo dé (ching han, th
tr tw dién), roi 14y tich ghép cda tdt cd cic tir nay. Tir nhan dwoc ky bing A1 (£F!) (Aigq (€F))

4. Céc tap phan dw va cac tinh chdt cda ching

D3&i véi phin td £ € D, xiy dung tip K,(£') quy nap theo i bing cich sau:

Ko(£) = L1 &2,
Kl~f-l(£i+l :C( U Kl(t"))ﬁ|kl (051< k)
feptd

B3 dé 1. D&i véi moi tir X vi cdc s8 bdt ky €, h* (0 <1t < k), s(s > 1)
XB (R eKi(L)=h =¢.
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Tir b8 d& trén ta cé hé qua.

Hé qua 1. Ton tai 2*.m, tip khic nhau dang

Ki ().
Thuye hién phép chia bén trdi tap 8, (0 <1 < k) cho tir dang dic biét ta cé
Bo dée 2. Dai véitir tuy y Y va sé bat ky £ (0 <1 < k) néu
- \ Bl rd e 8
YEA,‘(E')E.LI thi -3-'— = ‘\.’(l )
z

Tir bd dé 2 suy ra: v&i s6 €5 tiy ¥ thude Dy tip Bi 6 tip phian dw dang Ki(€%), con 83 céc
tip dw dang K(£*) theo hé qui 1, bing 2.my. Mit khic & trang thai t&i thieu cia otomat dodn
nhan Bi lai bing ding s3 tap phan dw cila né.

Khi ¢6 6tdmat dodn nhin tip tir ndo dé, muén tim 6témat dodn nhian phan bl cda né ta chi
viéc ddi, trong 6tdmat da biét, cc trang théi két thanh khéng két va ngwoc lai.

Dat A = RefBife Ry

Dok =t+ 1, nén By = C4,, ta cé hé qud

Hé qua 2. G(4) = G(B) > 2.my = 2

,
Mgy’

2. XAY DUNG BIEU TH(UC CHINH QUY
SUY RONG TREN BANG CHU CAl GOM BA KY HIEU

Xdy dung bdng chir cai Ly = {0,1,a} va dnh xa cda tap cde tir thudée Ly vio tap tir trong

Lz:
el0) =0, o(1)=1; p(z)=cwe; ¢B)=a0*?a (0<1i<k)
B dé 3. D3i v&i cdc tip tir M C L3 v N C L}, néu M0 p(L}) = @(N), thi
G(M) =2 G(N),
Cic bidu thire chinh quy phu:
k »
?0 = U aO'”a, ZO = (0 Ul oo U?o)‘,
s=0
R = (Outu U aO”sa)' (0<1<k)
r=0)
Cic bidu thirc chinh quy suy réng cin tim dwoc xiy dung theo phwong phip quy nap nhu
lau:

Bo- | AELEL,
¢ €D,
Bit1=C(Ria0'*?aB;a0'"%aR,) (0 <1 < k),
Ay = R;a0' 308,00t 3aR,.
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Vik=t+1, nén tacé By =CA, v
G(Bi) = G(A)- (2)

Bade 4. DGi véichisditay y (0<i < k)

B.np(L}) = o(B).
Tir cic bd dé 3, 4, hé qui 2 va quan hé (2) ta cé:
Hé qué 3. G(_jg) > 2'"1:.’.;.

Sau khi chon Dy mét cach thich hop theo mq va tinh dé dai biéu thirc A, dwoc wée lrong

[ Ae| > 2" mq (logamo + C(t)),

Déi véi 86 twr nhién n nio dé da cho, ta chon s3 tr nhién mp 1én nhit sao cho

2t my, (logamy + C(t)) > n.

Khi d6 |4, < n.
Do n ting dai lwong mg din téi vo han, nén déi véi hdng s6 tuy y C > 2° khi n di lon

v n
logs logy ... log C(A.) > ﬁoﬁ

t+ 1 lan

Néu dt B, ., = A ta dwoc quan hé (1).
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ON GENERALIZED REGULAR EXPRESSION
HAVING HIGH AUTOMATION COMPLEXITY

The paper presents the way of building series of regular expressions. To accept languages defined by
there regular expressions. It is necessary to have automata having larger number of states.
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