Tap chi Tin hoc va Diéu khién hoc, T. 19, S. 2 (2003), 1-4

OTOMAT HUU HAN HAI PHIA
PDANG HUY RUAN

Khoa Todn - Co - Tin hoc, Truong Pai hoc Khoa hoc tu nhién Ha Noi

Abstract. This article presents the model of a double-side finite automate, which includes two
separate finite automates.

Its also affirms that the classes of languages recognized by these automates are coincidental with
class of regular language.

Tém tdt. Bai béo trinh bay vé mé hinh Otémét hiru han hai phia gom mét cip 6téméat hiru han
r&i nhau. Bai bdo ciing chi ra ring 16p ngén ngit dwoc dodn nhan bédi cdc 6témat hai phia tring véi
16p ngon ngtr chinh quy.

1. OTOMAT HUU HAN THEO MO HINH TRUYEN THONG

Otoémét hitu han theo mé hinh truyen théng chi ¢6 thé mé td mot s6 16p qua trinh vo
han mot phia. D& mé ta qué trinh vo6 han ca hai phia doi héi 6témat hiru han theo moé hinh
maoi.

Trong [1] M.O.Rabin va D.Scott da dwa ra mo hinh 6t6mat hai phia, trong dé dau doc
¢6 thé di chuyén sang phai, sang trai.

Bai nay trinh bay mo hinh 6tomét hai phia gém hai 6témat hiru han roi nhau, trong dé
mot 6témat véi ham chuyén ludén luén tac dong vé phia trai, con 6tomat kia c6 ham chuyén
luén luén tac dong ve phia phai.

Bai viét ciing khang dinh: Lép ngon ngir dwoc doan nhan bédi céc 6témat hiru han hai
phia trung v&i 16p ngén nglr chinh quy.

2. NGON NGU PHAI, NGON NGU TRAI

Gia sir ¢6 bang chir ¢édi ¥ = {ay,aq, ..., am}-

Xau a = a;ia4...a; dwoc doc theo thit tur trai sang phai (tirc ddnh s6 céc ky tu ting dan
tlr trai sang phai) dwoc goi la tir theo thit tu phai hay tir phai.

Ky hiéu tir phai dwoc dit dudi mui tén dinh hwéng phai.

Xau (B = bjsbjs—1...bjobj; duoc doc theo thit tu tir phai sang trai (tirc ddnh s6 cdc ky tu
tang dan tir phai sang trai) dwoc goi la tir theo thit tur trai hay tir trai, ky hiéu tir trdi bao
gio cing duoc dat dudi mui tén dinh hudng trai.

Tap gom cac tir theo thit tw phai dwoc goi la ngon ngtt theo thir tw phai hay ngon ngir
phai va moi ky hiéu chi ngon ngir phai déu dat dwdi miii tén huéng vé phia phai.

Tap g@m cic tlr theo thir tu trai duoc goi la ngoén ngtr theo thit tu trdi hay ngoén ngtr
trai va moi ky hiéu chi ngon ngir trai deu dat dwéi mii tén hwéng vé phia trai.

Nhéan xét. Tir phdi, ngén ngit phai chinh la tir v ngoén ngir hidu theo dinh nghia truyeén
thong. Bdi vay khi khong can phan biét tinh trai, phai ta goi ngay la tir va ngoén ngir.
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3. TICH GHEP

Gia st ¢6 céc tir phai «, B va cac tir trai v, 3. Nguoi ta goi xau nhan dwoc sau khi
viét tiép E ngay sau bén phai a 1 tich ghép cia tir phai « véi tir phai B va viét E.B.
Ngudi ta goi xau nhan dwoc sau khi viét s tiép ngay sau bén trai y 13 tich ghép cia
tir trai o véi tir trai 5 va viét g?
Ngudi ta goi xau nhan dwoc sau khi viét tir phdi o ngay bén phai tir trai 5 1a tich
ghép cia tir trdi ~ véitr phai o va viét 5.a.
Xau w dwoc goi la tir theo thit tur hai phia hay tir hai phia, néu né la tich ghép cia tir
trai 5 véitlr phdi o, tic w=7v.a.
Ngon ngit gom céc tir hai phia dwoc goi la ngon ngit hai phia. Ky hiéu dé chi ngon ngit
hai phia bao gi¢r ciing duoc dit dudi mui tén hai chiéu.
Gid st A , B 1a cic ngon nglr phai, E, D 1 cdc ngon nglr trai trén bang chir cai 3.
Ngon nglr phai
AB={Zex Iy cA, 37 c B(d = y.7)}
dwoc goi la tich ghép cia cdc ngdn ngir phai A vi B dong thoi ky hiéu bang A.B.
Ngoén ngtr trai
D.C={zex*ay eC, 32 e D(x = %.y)}
dwoc goi la tich ghép cia cdc ngdon ngtr trai C va D dong thoi ky hiéu bang D.C.
Ngoén ngtr hai phia

CA={ZecyTycc, 37 c AT = .5)}

duoc goi la tich ghép cda ngdn nglr trai C v ngon ngtr phai A dong thoi ky hiéu bang
C.A.

4. OTOMAT PHAI, OTOMAT TRAI
Otoéméat hiru han A; = (S, %, so,6, F'), ma ham chuyén ctia né tic dong theo nguyén tac:
Vs €S, Va €%, Vo e X" (d(s,ax) =35(d(s,a),x))

[Vs € S, Va € %, Vo € X*(0(s, za) = 6(0(s, a), x))]
duoc goi la 6tomat tdc dong phai hay 6tomat phai. [6tomat tdc dong trai hay 6tomat trail.
Otémét phai chinh 1 6témat hiéu theo dinh nghia truyén théng, nén trong truwdmg hop
khong can phan biét gitra tinh trai, phai ta goi 14 6tomat.
Gid st A; = (5,3, 50,6, F) 1a mot 6tomat trai. Tap tir trdi
7(4) - {7 ¢ 2*‘5(507 7)€ F)
dwroc goi 1a ngon ngir do 6tomat trai A, doan nhan va ky hiéu bang T(jt).
Gid sit A, = (5,3, 50,6, F) la mot 6tomat phai. Tap tir phai

—

T(A,) ~ {7 ¢ 2*‘5(507 Z) e F)
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—

dwoc goi la ngén nglr do 6t6mat phai dodn nhan va ky hieu bang T(A,).

5. OTOMAT HAI PHIA

Pinh nghia. Mdi cap gom mot 6témat hitu han trdi A, va mot 6témat hiru han phai A4,
hoan toan roi nhau

He { A = (81, %1, po, 01, F1)
Ap = (52, %2, qo, 02, )

duoc goi la 6tomat hitu han hai phia, trong dé:
Sy dwoc goi la tap trang thai trai
Sy dwoc goi la tap trang thai phai
S =8 U8y latap trang thai
Y =%, U, - bang chir cai vao
po €51 - trang théai khéi dau trai
¢o € Sy - trang théi khdi dau phéi
5, - ham chuyén trai
8, - ham chuyén phai
Fy - tap trang thai két trai
Fy - tap trang thai két phai

cla 6tomdt hai phia H.

Otoéméat hai phia H duoc goi 13 6témat don dinh, néu ca hai 6t6méat thanh phan déu don
dinh.

Otoéméat hai phia H duoc goi 13 6tomat day di, néu ca hai 6témat thanh phan déu day
du.

Otoéméat hai phia H dwoc goi 1 6témat don dinh, day du, néu ca hai 6tomat thanh phan
déu don dinh day du.

Néu mot trong hai otomat thanh phan khong don dinh (khong day du), thi 6tomat hai
phia H dugc goi la 6tomat don dinh (day dd) mot phia.

Tap tir T(A1).T(A2) dwoc goi la ngon ngtr do 6té6mat hiru han don dinh hai phia H doan
nhan, dong thoi dwoc ky hiéu bang D(H).

D(H) = T(A1).T(A2)

Do T(A;).T(Ay) déu la cdc ngon ngir chinh quy va 1ép ngon ngir chinh quy déng doi véi
phép lay tich ghép, nén ngén ngir duwoc doan nhan bédi 6témat hiru han hai phia ciing 14 ngon
ngt chinh quy.

Mit khéc ngon ngir chinh quy L tuy y déu ton tai 6tomat (6tomat phii) A = (S, %, so, 6, F)
doan nhan L. Khi d6 6témat hitru han hai phia

He Ao = ({ko, k1}, {a}, ko, 00, {ko})
A= (572750767F>

v6&i olko,a) = by, 6(k1,a) = ki sé doan nhan ngon nglr D(H) = T(Ag). T(A) = {A}. T(A) = L.

Vay 16p ngon ngtt dugce dodn nhan bdi cdc 6tomat hiru han hai phia trung véi 1é6p ngon ngl

chinh quy.
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6. VI DU
Ta lap otomat hai phia dodn nhan ngoén ngtt hai phia

i { (cd)"cab(ab)®, (cd)cbb(ab)®, (cd)"cba(ba)t, (dc)™cdab(ab)®,
| (de)edbb(ab)®, (de)™edba(ba)t, k,m,n, s,t =0,1,2, ...

1) M c6 thé phan tich thanh tich ghép cia ngon ngir trai X va ngon ngtr phai Y M-XY

trong dé:

?

)? = {(ed)"c, (de)"cd|n,m =0,1,2,...}
Y = {ab(ab)®, bb(ab)®, ba(ba)!|k, s,t = 0,1,2, .},

2) Xay dung 6tomaét trai: A, = ({po, p1.pa, ps}. {c, d}, po, 6, {p2, ps})

S ‘ Po P1 P2 D3
c P2 P3 P2
d P1 P3 P2

doan nhan ngoén ngr X.

Otémé't phé'l Ap — ({Qm 41,42, 43, q4}7 {CL7 b}7 qo, 6])7 {q37 q4}>

5p ‘ 4o q1 q2 q3 44
a q1 44 44 K]
b q2 q3 qs

dodn nhan ngén ngr Y.
At - ({p07p17p27p3}7 {07 d}7 p076t7 {p27p3}>

Khi dé otomat hai phia H = {
Aq - ({q07 41,42, 43, q4}7 {CL7 b}7 q0, 6])7 {q37 q4}>

doan nhan ngbén ngir hai phia. M= T(A). T(Ap).
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