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DO HINH TONG QUAT VA MOI QUAN HE
vG1 VAN PHAM CAU TRUC - CAU

NGUYEN THE BINH

Pai hoc Dan lap Hdi Phong

Abstract. This article gives the basic concepts of general diagram and proves that the family of
languages defined by general diagram coincides with the family of languages generated by phrase-
structure grammar.

Tém tdt. Bai bdo dua ra nhitng khéi niém co bdn vé db hinh téng quit v ching minh rang 1ép
céc ngon nglr duwoc xdc dinh bdi dé hinh tong quét trimg véi 1ép cdc ngon ngir duoc sinh bdi van
pham cau tric - cau.

1. PAT VAN BE

Ngon nglr hinh thirc va 6tomat la co s& quan trong cia tin hoc, mdt nganh khoa hoc va
cong nghé dang phat trién manh mé theo nhitu hwéng khic nhau [1-11]. Mot trong nhirng
hwéng phét trien dé 1a xay dung mo hinh dé hinh, thiét lap méi quan hé do hinh véi van
pham chinh quy dwgc dwa ra trong [11], tiép tuc duge nghién ctru trong [5,6] va mé rong
khéi niém do hinh thanh w - so do6 sinh, lam cong cu sinh ra 16p w - ngoén ngir chinh quy,
x4c dinh do phitc tap dodn nhan ciia 6téomat hiru han déi véi 16p w - ngoén ngir chinh quy dé
duwoc dwa ra trong (7, 8.

Bai bdo nay phét trién khéi niém doé hinh theo hwéng tong quat héa nhuwr mé rong khai
niém do hinh thanh d6 hinh tong quét, phan loai do hinh téng quét, thiét lap méi quan hé
do6 hinh téng quét véi van pham céu tric - cau va chirng minh rang 16p céc ngon ngir dwoc
xéc dinh bédi cdc do hinh téng quét tring véi 16p cdc ngon ngir dwoc sinh béi céc van pham
cau tric - cau.

2. CAC KHAI NIEM CO BAN

2.1. Vin pham va ngén ngtr duoc sinh bdi vin pham ciu tric - cau ( [1,6,8,11])

Pinh nghia 1. Vin pham cau tric - cau, hay gon hon van pham, 14 moét bo bon:
G = (N,%, P,o), trong d6:

N 13 tap hiru han céc ky hiéu khong két thic va dwoc goi 1a bang chir cai phu,

¥ 1a tap hiru han céc ky hiéu két thic va dwoc goi 1a bang chir cai chinh,

NNY =0,

N UY, =V 1a tap hon hop hay 1a bang chir cai day du,

o € N la ky hiéu ban dau,
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P 1a tap hiru han céc quy tic c6 dang sau:
=Y véip, eV va —g V.

Buéce dan trong vian pham G trén V* dwoc xdc dinh bdi quan hé hai ngoi =

a= Bvoia=_Een; B=EYn; ¢ = €P; a,B,§n,¢ eV

Con =" va =* 14 bao déng truyén trng va bao déng phan xa truyen ng cia =.
Pinh nghia 2. Ngon ngtr duogc sinh bdi vian pham cau tric - cau G 1a tap:

L(G) ={w € XF|lo =" w}.

Pinh nghia 3. Gia st G la 16p cdc van pham.

L&p cdc ngon ngtr dwoce sinh bdi cde van pham thude G la tap:
L£(9) = {L(G)|G € G}.

Trén co s& dinh nghia vin pham cau tric - cau, N. Chomsky da dwa ra su phan loai vin
pham nhw sau:

Véan pham loai 0

Vian pham céu triic - cau dwoc goi la vin pham loai 0, néu moi quy tac trong P déu cé
dang ¢ — ¥ v6i @, 1 € V* va khong ¢ su han ché va rang budc nio.

Vin pham loai 0 con dwoc goi la vian pham ngtr cau.

Ngon ngir dugce sinh bdi van pham loai 0 dwoc goi 14 ngdn ngir nglr cau.

Lép céc van pham loai o, ky hiéu béi G, dwoc 1a tap cdc van pham loai 0.

Lép cde ngon ngtr dwoc sinh bdi cde van pham loai 0, dwoc ky hiéu béi £(G,), 1a tap cde
ngon ngit ngir cau.

Véan pham loai 1

Vian pham céu triic - cau dwoc goi la vin pham loai 1, néu moi quy tac trong P déu cé
dang ¢ — ¢ véi |o| < |[Y[; @, € V™.

Van pham loai 1 con duwoc goi 1a van pham cam ngtt canh.

Ngon nglr dwoc sinh bédi van pham loai 1 duoc goi la ngén nglr cam nglr canh.

Lép cdce van pham loai 1, ky hiéu béi Gy, 1a tap cdc van pham loai 1.

Lép cde ngon ngtr dwoc sinh bdi cde van pham loai 1, dwoc ky hiéu béi £(G1), 1a tap cde
ngon nglr cam nglr canh.
Van pham loai 2

Vin pham céu triic - cau dwoc goi la vin pham loai 2, néu moi quy tac trong P déu cé
dang A — avéi A€ N,aec V*

Van pham loai 2 con dwoc goi la van pham phi nglr canh.

Ngon nglr dwoc sinh bédi van pham loai 2 duwoc goi 1a ngén ngr phi ngtr canh.

Lép cde van pham loai 2, duwoc ky hiéu bdi Gs, 1a tap cdc van pham loai 2.

Lép cde ngon ngtr dwoc sinh bédi cde van pham loai 2, dwoc ky hiéu béi £(G2), 1a tap cde
ngon ngr phi ngtr canh.
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Véan pham loai 3

Vin pham cau tric - cau dwoc goi la van pham loai 3, néu moi quy tac trong P thuoc
mot trong hai dang sau:

i) A—aB,ii)) A—a, v6i A,B€ N,a €.

Van pham loai 3 con dwgc goi 1a van pham chinh quy.

Ngon ngr duoc sinh bdi van pham loai 3 dugc goi la ngén ngtr chinh quy.

Lép céc van pham loai 3, dwoc ky hiéu bdi Gs, 1a tap cdc van pham loai 3.

Lép cde ngon ngtr dwoc sinh bédi cde van pham loai 3, dwoc ky hiéu béi £(Gs), 1a tap cde
ngén ngtr chinh quy.

L6p cde ngon ngr duwoc sinh bdi cac van pham twong tng véi s phan loai trén théa man
bao ham thic sau:

L(G3) C L(G2) C L(G1) C L(G,).

2.2, Su twong dwong gitra cAc 6td0mat va cic vin pham ciu tric - cau ([4,9,10,11])
Pinh nghia 4. Ta néi rang 6témat A va van pham G 14 twong dwong néu L(A) = L(G).

Pinh Iy 1.

i) D6 vdt mdy Turing bt ky luén xdy dung duwoc van pham ngtc cdu twong dwong véi
no.

ii) Pdi véi van pham ngte cdu bdt ky luon zdy dung dwoc mday Turing twong dwong véi

s

no.

Pinh 1y 2.

i) Poi véi dtomat tuyén tinh gici noi bdt ky luon xdy dung dwoc vin pham cdm ngte canh
tuwong duong vot no.

ii) Dot vdi van pham cdm ngw cinh bit ky luon zdy dung duoc otéomat tuyén tinh gici
not tuong dwong vét no.
Pinh Iy 3.

i) D67 véi étémat ddy rudng bat ky luén wdy dung duoc vin pham phi ngir cdnh tuwong
drwong vot no.

ii) P67 véi van pham phi ngte cdnh bat ky luén xay dung dwoc étémat ddy zuéng tuwong
dwong vor no.
Pinh 1y 4.

i) Péi vdi otéomat hiru han bdt ky luon xdy dung duwgc van pham chinh quy twong dwong
vl no.

ii) 6% vdi van pham chinh quy bt ky luon xdy dung duoc 6tomat hicu han twong dwong
vl no.

T cc dinh 1y trén va tir s phan loai van pham, su phan 1ép 6témat [4] ta ¢6 dinh 1y

sau:

Dinh ly 5. Ldp cdc ngon ngc duoc sinh boi cac van pham logi i tring véi lép cde ngon
ngt duwoc dodn nhan bdi cde dtomat loai i véii = 0,1,2, 3.



304 NGUYEN THE BINH

3. PO HINH TONG QUAT VA NGON NGU
PUQC XAC PINH BOI PO HINH TONG QUAT

Pinh nghia 5. D6 hinh téng quat, hay gon hon, d hinh 14 mot bo muwdi:
D= (ENy E]7\[7 ET: 21:7 W7 Vy E7 Hyv()? Uf),

trong dé:
1) ¥, Xy la cde tap hiru han cde ky hiéu khong két thic va ¢ quan hé nhu sau:

DGl véi moi A € Yy luén xéc dinh duwge A~ € X sao cho A~ A = £, nguoc lai, doi véi
moi A~ € ¥y luon xdc dinh dwge 4 € ¥y sao cho A~ A=eva Xy NY, = 0.
2) X1, ¥ 1a cdce tap hiru han céc ky hiéu két thic va ¢é quan hé nhu sau:

DG v6i moi a € X luon xéc dinh duoc a~ € X7 sao cho a”a = &, nguoc lai d6i v6i moi
a~ € Y luon xéc dinh dwoc a € Y7 sao choa a == va

ETQE%:Q ENQET:QE;VﬂEf: ,

U = Yy UX7 1a tap hon hop céc ky hieu cia Xy va X,
U™ = ¥y UX, latap hon hop cdce ky hiéu cia ¥, va ¥,
Uy la tap con htru han cia U*.
3) W la tap con hiru han cia (U)*(U™)* va dwoc goi la tap cdc xau ghép tiép.
4) V la tap cdc dinh.
5) I 1a tap céc cung.
6) H={f,g,h, hn, hr, hy, hg} & tap céc phép anh xa va dong cdu duwoc xdc dinh nhu sau:
6.1) f la 4nh xa tix tap (UU U )* vao tap (U UU )™
6.2) ¢ la dnh xa tir tap (U U U )* vao tap cdc tap con hiru han cia (U U U )* va ¢6 tinh
chat sau: g(g) = & va £ € g(w) khi va chi khi w = &.
6.3) h la song anh tir tap U* vao tap (U~ )* va c¢6 tinh chat sau: déi véi moi w € U* luon xéc
dinh dwoc h(w) =w™ € (U7)*, sao cho w w =&,
h~! 14 4nh xa ngwoc cla h va cé tinh chat sau: doi véi moi w™ € (U)* ludn xdc dinh
dwoc h™H(w™) = w € U*, sao cho w™w = &.
6.4) hx 13 phép dong céu trén tap (Xy U X, UXp UX5)*, sao cho
(@) — {8 Vé‘i. m(.)i. a€ (XU 25:),
a véimoia € (EyUXy).

6.5) hr 1a phép dong céu trén tap (X U Xy U X7 U X5)*, sao cho
a véimoi a € (N U{e)},
hr(a) = L S
£ véimoi a € (EnUXyUX,)%
6.6) hy la song 4nh tir tap V vao tap Uy va dwoc goi la ham gdn nhan dinh, A~ 'V 1a 4nh xa
nguoc cua hy .

6.7) hg 13 song anh tir tap £ vao tap W va duoc goi 1 ham gdn nhan cung, A~ ' E 14 4nh xa
nguoc cia hg.
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7) vo € V 1a dinh ban dau v&i nhan hy (vg) = op.

8) vy € V la dinh két thic véi nhan hy(vy) = K va théa man dieu kién K — ¢.

DPé hinh thitc héa viéc hoat dong cia do hinh tong quat D~ ta cé khai niém phan ghi
nhé.

Phan ghi nhédwoc ky hiéu bdi g, 1a mot xau thuoe (U U U™ )* va duoc ghi tai cdc dinh
cia do hinh tong quat D (ta quy wéc phan dau cia u dwgce b tri trén bang lam viec Zp &
bén phai con phan cudi cia g dwoc bo tri trén bang lam viec Zp & bén trai).

Phan ghi nhé duwoc goi 1a phan ghi nhé rit gon néu sau khi bién doi trén biang lam viéc
Zp phan ghi nhé dé chi gom céc ky hiéu thude tap U.

Gid st tai dinh v € V cia do hinh téng quat D ta cé:

H = 2Ly,
w = Pp = Ph(ep),
hy(v) = ¢ € g(u).
Khi dé tai dinh ' € V, phan ghi nhé ¢ va nhan cia dinh v’ dwoc xdc dinh nhu sau:
W= fuw) = flepy,ve ) = ap gy~ avy, hv(v') = ¢ € g(1).

Cung e véi nhan w noi tir dinh v véi phan ghi nhé u t6i dinh v’ véi phan ghi nhé i dwoc
bi€u dién nhw sau:

-
-

va dugce viet béi (v, ww(', 1).

Puong IT do dai n trong do hinh tong quat D di tir dinh vg v&i phan ghi nhé ug téi dinh
v, véi phan ghi nhé p, 13 day lién tiép cdc cung ey, eo, ..., €, sao cho dinh cudi cia cung e; 13
dinh dau cda cung e;4q véi 1 <i<n— 1.

Nhan A cia duwong IT trong do hinh tong quét D dwoc xac dinh bdi

hp(eies...en) = wiwsy...wp,.

Do dai cia dwong 1T duoc ky hiéu béi [T
Puong II trong do hinh tong quat D dwoce bicu dién nhw sau:

Vo Wy v W, Vs v V1 W, v,

O >0 >0 O O >0

Ho My 293 By | My
trong dé:

wy = Y1 = Y1g

w; = Py, voi2 <1< n,

Ho = Wo,

pi = (i1, wi) = flui1,Yap; ) v6i 1 <i < n,
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hy (vo) = h™H(wy ) = wo € g(ko),

hy(vi) = B e ) = pis € g(us) v6i 1 <i<n—1,

hv (vn) = nt1 € g(ka),

va dwgce viet béi (vo, po) A (Vn, ) vEi nhan A = wiws...w,.

Khi d6 u; = f(u;—1,w;) 1a phan ghi nhé véi 1 <3 <n — 1 ¢6 the duwgce xdc dinh nhu sau:
wi = 04 (wo, wi, ..., w;) v6i 1 < i < n—1,nla do dai cia dwong 11 trong do hinh téng quat
D, 0™ 1a ham dugc xdc dinh trén tich Pécac (U UU )* x W X ... x W (n lan) va thda man
cac dieu kién sau:

0°(w) =w véiwe (UUU ),

0 (w, wiy ooy wi) = FOTHw, wr, ooy wi 1), w;) véiw e (UUU ) w; € W, 1<i<n.

Puong trong do hinh téng quat D dwoc goi 1 dwong don néu duong dé di qua moi cung
khong qua mot lan.

Puong trong do hinh téng quat D dwoc goi la chu trinh néu duwong dé bat dau va két
thuc tai cuing mot dinh.

Chu trinh trong do hinh téng quat D dwoc goi la chu trinh don néu chu trinh dé di qua
moi cung khong qua mot Jan.

Puong IT trong do hinh téng quat D dwoc goi 1a dwomg day di véi nhan A néu dwong dé
di tir dinh ban dau v véi phan ghi nhé ban dau o t61 dinh két thic vy v6i phan ghi nhé
két thic uy va dwge viét nhu sau:

(’on MO)A(’Uf: Mf)y

trong dé:
Ho = 0D,
wi = 0 (op,wy,..,wy) véil<i<n—1,
pr=0"(op,wr, ..., wy).

Day Mp = (uo, pt1, ..., t45) dwoc goi 1a day ghi nhé trong do hinh tong quat D véi do dai
\Mp| =i, 1<i<n—1.

Day ghi nhé Mp dwoc goi la day ghi nhé két thic néu phan ghi nhé két thiic, ky hiéu
béi fif, théa man cée diéu kién sau:

hN(Mf) =&

hr(uy) € S

Day ghi nhé Mp dwoc goi la day ghi nhé day du néu py = op,hn(puy) = & va

hT(,uf) S Eaﬁ.
Khi dé Mp = (uo, ft1, ..., ptf) 1a day ghi nhé day di cia dwong day di II trong do hinh
tong quat D véi phan ghi nhé két thic py ¢6 tinh chdt sau:

hN(Mf) =&

hr(pyg) = w € 7.



pO HINH TONG QUAT VA MOI QUAN HE 307

Day Mp = (o, pi1, .-, ftn) droc goi la day ghi nhé mit gon trong do hinh tong quét D
néu y; 1a phan ghi nhé rit gon véi 0 < ¢ < n.

Day ghi nhé Mp dwoc goi la day ghi nhé két thic rit gon néu Mp 1a day ghi nhé rit
gon vé6i phan ghi nhé két thic uy € 4.

Day ghi nhé Mp duoc goi 1 day ghi nhé day du rit gon néu Mp 1a day ghi nhé rit gon
VOi g = op va puy € 3.

Khi dé Mp = (po, f1, ..., piy) 1a day ghi nhé day di rit gon cia dwong day dua II trong
do6 hinh téng quéat D cé tinh chdt sau:

i € Xy U ET)*,

pf = w € X

Nhir vay w 1a xau dwoc xdc dinh bdi duwomg day du II trong do hinh tong quat D.

Nhan xét 1

- Do YN, ¥y, X1, X7, Uy, W la cédc tap hiru han nén tap cdc dinh V' va tap cdc cung I
ciing 14 hitu han. Vi vay do6 hinh téng quét D dwoc xem nhw 14 do thi hitu han c¢6 huéng
dwoc gan nhan va tai cdc dinh c¢6 cdc phan ghi nhé.

- Duong day du IT trong do hinh téng quat D véi nhan A dwoc cdu thanh tir dwong day
di dom va cdc chu trinh don (néu o).

- Phéan ghi nhé két thic pf trong day ghi nhé day di rit gon Mp la xau gom cdc ky hiéu
két thic va xem nhuw 1 xau dwoc xdc dinh béi dwong day du trong do hinh téng quat D.

Pinh nghia 6. Ngon ngir dwoc xéc dinh béi do hinh téng quéat D la tap:
L(D) = {w € X|w = hr(uy), hn(py) = &, (vo, o)X vy, p1p) }-

4. SU TUONG PUONG GIUA PO HINH TONG QUAT
VA VAN PHAM CAU TRUC - CAU

B& dé 1. Dé6i v6i dé hinh téng qudt D luén tén tai vin pham cdu tric - ciu G, sao cho
L(G) = L(D).
Chitng minh. Gia st D = (Xn, Xy, X1, X7, W, V, E, H, v, v¢) 1a do hinh tong quét.

Vin pham cau tric - cau G = (N, 3, P, o) dwoc x4c dinh nhw sau:

N =2%n,

Yo=Y,

o = op,op la nhan cda dinh ban dau v,

P 13 tap céc quy tac c6 dang sau:

p=h"He ) =P =9 véiw=1p €W

Ta can chitng minh L(G) = L(D).

Trude tién ta can chimg minh bao ham thic L(D) C L(G).

Xét xau bat ky khac rong w € L(D).

Do w € L(D) nén ton tai duong day du II trong do hinh tong quat D véi nhan A =
wiws...w, va day ghi nhé day di rit gon Mp = (po, i1, ..., ff), sao cho py = w.



308 NGUYEN THE BINH

Puong day du II trong do hinh tong quat D dwoc bicu dién nhu sau:

) Wy Vi W, v, Vi Va1 W, v,

O >0 >0 O O >0

Mo Ky K, W Moo My
trong dé:

wy = Y1 = P1op,
w; = Pip; Vi 2 <i < n,
po = 0%(op) = op,
wi = 0 (op,wy,...,w;) v6i 1l <i < n—1,
My = ®n<UD7 >‘>7
hv(vo) = k™ H(op) = op € g(w),
i) =k ) = i1 € g(u) v6i 1 <i<n—1,
§) = K va thoéa man diéu kién K — ¢.
Khi dé ta co:
o=op,
pr=h""0") =1 =0 = ¢,
pi=h ;) = i = @i — ¢ v6i 2 <i <,
Wo — Mo —0p — T,
wi = voil<i<n—1,
Wp = Hf,
va dan xuat day di B = (wg, wi, ..., wy,) trong vin pham cau tric - cau G véi xau két thiic
w, = puf =w. Suy raw € L(G). Vay L(D) C L(G).
Ngwoc lai, ta can chiing minh bao ham thic L(G) C L(D).
Xét xau bat ky khac rong w € L(G). Do w € L(G) nén ton tai day cic quy tac p1, p2, ..., Pr

hy (v
hy (v

va dan xuat day du B = (wg, wy, ..., w,) trong van pham ciu tric - cau G sao cho w,, = w,
trong dé:
Wy — 0,
p1 =0 — i1,
pi=p; — P v6i 2 <1 < n.
Khi dé ta co:
op = o,
wy = Y1h(op) = 1oy,
w; = P h(p;) = Yrp; v6i2 <i<n,
Ho —Wpo — 0 — 0P,
i =w; voil <i<n—1,
Hf = Wn,
vo = h 'V (op) véiop € g(uo),
v; = h W (pi1) v6ipip € g(ps), 1 <i<n—1,
vy = h~'V(K) va thda man dieu kién K — &,
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va dwong day du IT trong do hinh tong quat D véi nhan A = wiws...w,, dwoc biéu dién nhuw

Sau:
Vo wy vV, w> V2 Vi Va1 W Y
O >0 >0 @) O >0
Ho K H L Moy My

Suy ra day ghi nhé day du rit gon Mp = (uo, g1, ..., piy) cia duong day da Il véi phan ghi
nhé két thic uf = w, = w € L(D). Vay L(G) C L(D). Két luan L(G) = L(D). Bo de da
duwoc chitng minh. |

B8 dé 2. Déi véi vin pham cdu tric - cdu G luén ton tai d6 hinh téng qudt D, sao cho
L(D) = L(G).

Chitng minh. Chimg minh L(D) = L(G) twong tuw nhw & bé deé trén. Tir B6 de 1 va Bo de
2 ta cé dinh ly sau: |

Pinh 1y 6. Ldp cdc ngon ngit dwoc xdc dinh bdi cdc d6 hinh téng qudt tring véi lép cdc
ngén ngw dvoc sinh boi cdc van pham cdu tric - cdu.
Nhéan xét 2

- Nhan cia dinh ban dau trong do hinh tong quat 1a ky hiéu ban dau cia vian pham cau
tric - cau va nhan cia céc dinh trong do hinh tong quat chinh la vé trdi cla cdc quy tac
trong van pham cau tric - cau.

- Day ghi nhé day du rit gon trong do hinh tong quat chinh la dan xuat day du trong
van pham cau tric - cau.

- Tap cac duong day du trong do hinh tong quét va tap cdc dan xuat day di trong van
pham cau tric - cau twong tng ¢ su twong ting 1-1.

5. SU PHAN LOAI BO HINH TONG QUAT

Trén co s& dinh nghia do hinh tong quét va dua trén dic diém cia tap cdc xau ghép tiép
ta c6 thé phan do hinh téng quat thanh bén loai:
D6 hinh téng quéat loai 0

Do hinh téng quat D dwoc goi 1a do hinh tong quat loai 0, néu moi xau ghép tiép c¢é dang
1~ va khong ¢ su han ché, rang budc nao.

Lép céc do hinh tong quét loai 0, dwoc ky hiéu bdi D, 1a tap céc do hinh téng quat loai

Lép cdc ngon ngir duwoc xdc dinh bdi cdc do hinh téng quat loai 0, dwoc ky hiéu béi
L(Dy), & tap cic ngon ngir dwoc xéc dinh béi cdc do hinh tong quét loai 0.
D6 hinh téng quéat loai 1

Do hinh téng quat D dwoc goi 1a do hinh tong quat loai 1, néu moi xau ghép tiép c¢é dang
P i o | <Yl e (UT)5 ¢ e U

Lép céc do hinh tong quét loai 1, dwoc ky hieu bdi Dy 1 tap cdc do hinh tong quat loai
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Lép cic ngon ngir duwoc xac dinh bédi cdc do hinh tong quat loai 1, ky hieu béi L£(Dy) 1a
tap céc ngoén ngit dwoc xac dinh béi cac dd hinh tong quét loai 1.

D4 hinh téng quat loai 2

D6 hinh tong quat D dwoc goi la do hinh tong quat loai 2, néu moi xau ghép tiép c¢é dang
aA” voi AT €Ny vaa e U*.

Lép céc do hinh tong quét loai 2, dwoc ky hieu bdi D5 1 tap cdc do hinh tong quat loai

Lép cic ngon ngir dwoc xdc dinh bédi cdc do hinh tong quat loai 2, ky hieu bdi L£(Ds) la
tap céc ngodn ngit dwoc xac dinh béi cdc dd hinh tong quét loai 2.
D4 hinh téng quéat loai 3

Po hinh téng quit dwoc goi 1a dé hinh tong quét loai 3, néu méi xau ghép tiép cé mot
trong hai dang sau:

i) aBA™,

i) aAd™,
voi AT e ¥y, BeXyvaacXr.

Lép céc do hinh tong quét loai 3, dwoc ky hiéu bdi Ds la tap céc do hinh téng quat loai

L&p cdc ngon ngir duoc xéc dinh bédi cidc do hinh tong quét loai 3, dwoc ky hiéu bdi L£(Ds)
13 tap cdc ngon ngit dwoc xdc dinh bdi cédc do hinh tong quat loai 3.

Lép céc ngon ngir dwoc xde dinh bdi cde do hinh tong quét twong ing véi su phan loai
trén thda man bao ham thitc sau:

L(Dg) C L(Dg) C L(Dl) C L(Do)

Dua trén dinh nghia vin pham cau triic - cau, do hinh téng quat va tir su phan loai vin
pham cau tric - cau, sw phan loai do hinh téng quét, ta cé nhan xét sau:
Nhén xét 3

Dic di€ém cia tap céc xau ghép tiép trong cac do hinh tong quat loai 0, do hinh téng quat
loai 1, d6 hinh téng quat loai 2, d6 hinh téng quét loai 3 giéng dic diém cia tap cic quy tac
trong cédc van pham loai 0, van pham loai 1, van pham loai 2, van pham loai 3 va su phan
loai d6 hinh tong quat hoan toan giong suw phan loai van pham dwoc dwa ra bdi N. Chomsky.

Tir Nhan xét 3 v Dinh 1y 6 hién nhién ta c¢é dinh ly sau:
Pinh 1y 7. Lép cdc ngon ngic dugc xdc dinh bdi cdc @6 hinh tong qudl loai i tring véi lop
cac ngon ngie dwoc sinh béi cac van pham loai i véii = 0,1,2, 3.
Dinh 1y 8. Cdc khang dinh sau ddy la twong duong:

(1) L; = L(G;) la I6p cdc ngon nge dugc sinh bdi cdc van pham loai i;

(2) L; = L(A;) la I6p cde ngon nge dugce dodn nhdn bdi cde otomat loai i;

(3) L; = L(D;) la I6p cdc ngdn ngit dvoc xdc dinh bdi cdc d6 hinh tong qudt loai i véi
i1=20,1,2,3.
Chitng minh
(i) T Pinh 1y 5 ta ¢6: (2) duwge suy ra tir (1) va nguoc lai (1) dugce suy ra tir (2).
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(i) T Pinh 1y 7 ta ¢é: (3) dwoce suy ra tir (1) va nguwoc lai (1) dwge suy ra tir (3).
(iii) Két hop (ii) v6i (i) ta cé: (3) duoc suy ra tir (2) va nguoc lai (2) dwoc suy ra tir (3).
Pinh Iy dugc chirng minh. [ |

6. KET LUAN

Lép cée ngon ngir dwoce xac dinh bdi do hinh tong quat tring véi 1ép cdc ngon ngir duwoc
sinh bdi van pham cau tric - cau. Pac biét 16p cdc ngoén ngir duoc sinh bdi cac van pham
loai 7, 16p cac ngon ngir duoc dodn nhan béi cdc 6tomat loal ¢ va 16p cdc ngdn nglr duoc xdc
dinh béi cédc d6 hinh tong quét loai ¢ 1a triing nhau véi ¢ = 0,1, 2, 3.

Véi céc cong cu dai s6 va hinh hoc (cu thé 13 do thi), do hinh tong quat lam phong pht
thém 1y thuyét ngoén ngir hinh thikc, 6témat va tng dung trong nhirng linh vire khdc nhau
cua tin hoc: chwong trinh dich, do phitc tap tinh todn cia cdc may, tinh todn song song...
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