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DO PHUC TAP O-TO-MAT CUA CAC DAY
BIEU THUC CHINH QUY SUY RONG

Ddng Huy Rudn
Khoa Todn - Co - Tin hoc, DHTH Hd Héi

Gi stk ¢6 bng chir c4i A. Day v6 han céc ky hiéu thugc A dwoc goi 1A mét siéu tir trén bing
chit c4i A. Tdp hop Uit cd chc siéu tir trén bing chir cfi A k§ higu bing A% [1].

Tap con tly ¥ cda tdp A® dwoc goi 12 mot siéu ngdn ngi trén bing chir céi A.

Tich cla ngén ngir M, véi siéu ngdn ngir M trén bang chir ci A 12 mdt siéu ngdn ngir, gom
t4t c4 cdc siéu tir dang a = a(1)a(2)... sao cho ¢6 s6 ty nhién i ndo dé, A& tir a(1), a(2)... ali)
thudc Mi, con siéu tir a(i + 1) a(i + 2)... thude M,.

Siéu Idp clia ngdn ngir trén bang chir c4i A (ky higu bing M) 13 siéu ngdn ngir trén bang chir
cdi A, gdm tdt cA c4c sidu tir a(1) a(2)..., sao cho ddi véi day 3 tw nhién ting ndo d6 iy,73,13, ...
thda min quan hé.

a(ie)a(iesr)...aliesr - 1) EM t=1.2,...

Quy wéc rig ¢ = ¢ v d3i Véi céc siéu ngdn ngir thy y M déu c6 ¢.M = .

Bi€u thirc chinh quy suy réng (B.c.s.) trén bing chir c4i A I bidu thirc thy ¥ dwge xay dyng
tir c4c bidu thicc co bdn (¢, A v a € A) nh¥ céc phép todn nhin (), Ip (+) vA cdc phép tosn tip
hop: Hep (U), giao (N) va ldy phin bi (C).

Lép céc bidu thire chinh quy suy réng siéu ngén ngir (B.c.s.s.n.) trén bing chir ci A dwoc
x4c dinh nhwr sau:

1) Néu R - B.c.s., x4c dinh siéu ngdn ngi ndo dé, thl R 13 B.c.s.s.n. eo ban;

2) Néu R - B.c.s,, thl R® 1d Ric.sson,;

3) Néu Ry vd R; 1a B.es.sin, thl By UR; la B.cssan;

4) Néu R, - B.c.s., cdn R; - B.c.s.sn; thi Ry, R, 13 B.essn;

5) Néu R - B.c.s.s.n; Thi CR 1A B.cs.sn;

6) Néu Ry, R; 1a B.c.s.sn,, thl RN Rz 13 Bes.sang

7) Chi c4c bidu thic dinh nghia theo cic myc 1-6 méi 1 B.c.s.s.n.

Gikd stk M 1a B. .n. trén bing chir c4i A. S8 cic vi tri clda cdc ky hiéu thudc A, chira trong
M dwoc goi la 46 dai cda bidu théc M va ky higu bing |M|.

S5 trang théi {t nhit dd dé xiy dwng 6-t5-mét don dinh dodn nhin siéu ngdn ngir dwoc cho
bi bidu thirc M dwoc goi 14 48 phirc tap 5-t5-mit cda bidu thirc M va dwoc ky hiéu bing G(M).

Dinh ly. D&i véi céc s8 ty nhign thy y s, t ¢6 thé xdy dung dwoc céc ddy bidu thic chinh
quy suy rong siéu ngén ngir C, ¢ n trong bing chir cdi gom ba ky higu, sao cho
1) Véin thy y biéu thirc C, ¢, chita t ddu phin bl va c6 46 dai khéng veot qué n;
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2) Véi bat ky hing 86 C > 2* ndo khi n dd lém

n

logplogy . .. logy G(Catin) > Clogan (1)

trong dé:

Chérng minh dinh Iy trén gdm mét s8 bwde. Trwée hét, ddi véi s8 ¢ thy § xdy dung B.c.o.s.n.

_ trong bing chir c4i gom ¢t + 6 ky hi¢u. Sau d6 thu hep s5 ky hiéu xudng con 3. Cudi ciing, tinh dé

dai cda céc bidu thic di dwoc xdy dyng vi chi ra ring, véi n dd 16n s3 cdc phin dw cda nhing
biéu thirc ndy vi 46 dii cda ching thda min bat ding thire (1).

§1. XAY DUNG BIEU THUC C_HINH QUY SUY RONG
TREN BANG CHU CAI GOM ¢t + 5 KY HIEU

1. Gid s t Ia 68 ty nhién ndo d6. K¢ higu ¢+ £ blng kva Ly = {0,1,2, 65, A1, ..., e} 1
binng chir c4i nio dé.

Chon céc s3 t nhién mo, s va tip tir Do gdm 2°.m tir thusc bing chit c4i{0, 1}. Xic dinh
céc tip ti Dy, Dy,..., Dx bing quy nap.

Gi st D; di dwoc xdc dinh gdm 2°.m; phin t&r. Khi d6 Diy, 13 tap gbm tit ci cic tip con
cda D;, ma mdi tip con ndy cé chira.diing m; phin ti. Tip Diyy gdm

x . 1 m, -
Cftm, = 2%l y phEn 6. DR miyy = CFY,, = CRl,

Dung £ va h' véi chi 83 dwéi hokc khéng dé ky higu phin td thude D;.
2. Xay dung céc bidu thirc chinh quy suy rong trén L,
Trwée hét xiy dung céc bidu thirc phy:

Ri=(0UlUfUB U UB)
E=FiUfipiU-UB, (05i<k)
L} =(0utuzu &)
Cic B.c.s. duge xdy dwng bng quy nap nhu sau:

Bo= |J &L,
©ED,
Biyi = C(RiBiBifiR:) (0<i<k)
3. Céc tir dic trung
D&i véi mdi & € D; xdy dung céc tir A;(£), X;(£) bing quy nap theo i:
a) A(£) = Xo(lo) =



b) Gid st £+! 13 phlin td tdy ¥ thuge D;; va d8i véi mdi £ € £+ va k' € £+ 33 xdy dyng
duge tir B2 (£) (Ni(h*)B:). RAi tdt cd chc tir Bidi(£) Xi(h')B:) theo mét thir tw ndo d6 (ching
han, thi tw ty dién), rdi 1y tich ghép cda tt cd céc tir niy. T nhén dwoc ky hiéu bing

X (£41) (Repa(£41).

4. Céc tap phan du va céc tinh chét
D3i véi mdi phin t& £ € D; xiy dung tap Ki(£') bing quy nap theo i nhw sau:

Ko(€%) = L &t°,

K6 =c( U K(£)BR: (0<i<h).

deo
B8 dé 1. D3 v6i m8i tir X € L} va chc sd bat ky £, b (0<i < k), s (s 214)

XB,Xi(K) € Kiog) = ' = £, ¢

§2. XAY DUNG BIEU THUC CHfNH QUY SUY RONG
SIEU NGON NGU TREN BANG CHU CAI GOM ¢ +6
KY HIEU VA CAC TINH CHAT CUA CHUNG

Xay dung bing chir c4i Ly = L, U {y}, trong d6 y yEL,.

D8i véimbii (0 < § < k) Be.s. B —1i 1a tap phin dw K;(£) da dwoc xay dyng trén bing chir
c4i Ly, bidu thirc chinh quy suy rdng siéu ngén ngi C; v tip phin duw X;(£) trén bing chir c4i
L, c6 dang: "

Co=Bi{y}™

; <i<h)
*(£) = Ki(£) 4w}

B3 d& 2. D&i véi mi tir X € L}, situ ti thy y Y € {y}>® vA chc a8 bt ky &, b (0Si < k), -

s (s29)
XBN(W)Y € Xi(f) = XBXi(W) € Ki(£).

T céc b3 d& 1, 2 suy ra:

Hé qua 1. Tn tai 2*my t4p khéc nhau dang ¥;(£¥).

Thuye hién phép chia bén tréi cdc siéu ngén ngi C; (0 < 4 < k) cho ti¥r d¥c bigt ta cé:

B3 dk 3. D3i véi tir thy ¥ Z vh 88 bt ki £ (0 <4 < %), néu Z € A(€) & LY, thi

Ci/Zz = X;(£). .

Do b3 d8 3 suy ra: Véi 88 & tdy § thude Dy t4p Cx c6 t4p phin dw deng Na(*). Mt khic

88 céc t4p sidu tir dang Na(£*), theo h§ qud 1, bling 2°.my, cdn 8 trang théi 48 xby dyng 8-t&-mat
don dinh dodn nhin Cy khéng thé {t hon 8 phin dw cda né. Ta cé h§ qua sau:

H$ qui 2.
Q(Ch) 22

]



§3. XAY DUNG BIBU THOC CHINH QUY SUY RONG
SIEU NGON NGU" TREN BANG CHU CAI GOM BA KY HIEU

1. X4y dyng bhg chir céi Ly = {0,1,a} va 4nh xa p cla tdp gdm céc tir thudc Lz vdo tap
tir trong Lg:

Po=0; pr1=1; p()=abe (1) =alla; p(f)=abtla (0<i<k.

B3 d& 4. DGi véiche tip thy § M C LY va N C LY, néu M N p(L§) = o(N), thi
G(M) > G(K).

2. Xay dung bidu thirc chinh quy suy réng siéu ngén ngir
Céc bidu thirc chinh quy:

&
To= U 03,
i=0

Lo = (0U1Ua0 UTy)*,

i
=(ouru|Ja0*a)" (0<i<k)
r=0

Céc B.c.s. v b.c.s.s.n. dwge x8y dyng bing quy nap nhu sau:
Bo= | ATLEL,

€Dy
Bis1 = C(Ria0"*%a Bial*2%aR;) (0<i<k)
Ci=Bi{a0?a}” (0<igk)
B3 ds 5. DSi v6i mdisditdy ¥y (0<i<k)
Cinp(Ls) = p(C:)

T hé qud 2 c4c b3 d& 4, 5 ta cb:

Hé qud 3.
G(Ck > 2'my.

Sau khi cl|‘9n Do mt céch thich hop thz'z /Mo va tinh 43 dai biéu thirc Cx dwoe wéc lwgng:
: [Ck] < 2°+'mo (logamo + c(’;))«

D5 v6i o5 tunhién n 23646 43 cho, éa chon 55 b nhién mo 1én nhdt, m3
: 2°*1my (logamo + c(k)) < n.

Khids {Clsn. g '

Do n tng dai lwong mo dBn téi v8 han, nén d8i v6i hing s8 thy ¥ G > 2° khin ad 16n.

logslogy .. logy G(Cs) > Gpo— lmn .
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ON THE COMPLEXITY OF A FINITE AUTOMATON CORRESPONDING TO
SEQUENCES OF GENERALIZED REGULAR EXPRESSIONS

Dang Huy Ruan
Faculty of Mathematics, Hanos University

Suppose 4 is a finite alphabet. An infinite sequence of symbols in the alphabet A is called a
meta-word.
The set of all meta-words in the alphabet A is denoted by A®.

A generalizsed regular expression in the alphabet A is an expmnon comtructed from elemen-

tary expreulonu (¢,A and a € A) by means of the operations of i (), ion (s),
tion (o), set-th ic union (U), i ion (N) and 1
The smallest number of states of a deterministic which i ta-l
generated by a expression M is called the lexity of a finite cor ding to the

expression M.

The paper has constructed comsequences of generalised regular expressions which have the
complexity of a finite automaton is rather large.



