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MOT PHUONG PHAP CAU TRUC MANG NG NGHIA

L& TU THANH
Vién Dién tr vA Tin hoc HA N§i

1. DAT VAN PR

Mang ngit nghia 1a mét kidu ngdn ngit quan h§ ding dé bidu didn mai lién h§ gitra mét khdi
nigm véi cde khéi nigm lién quan. Mang ngi nghia lin diu dwge Ross Quillian trinh bay n¥m
1966 cho mét dé &n xAy dwng hé hidu ngén ngie tiéng Anh. T dé t&i nay, mang ngir nghia trd
nén mét ngdn ngit bidu didn tri thitc véi nhidu mé hinh khéc nhau, nhw cdch tiép chn cla Woods,
Anderson, Cohen, McCathy ...

Trong mét mang gdm cé che ndt vi céic quan hd. Néi mét cach tdng québt, nét ding 42 bidu
difin chc 48i twong cda tw duy, vi dy nhu mét ti trong ngdn ngir, mot bd phén trong cu trdc,...
Nhitng d8i twong nhw vy cé the 1a mdt d8i twong tdn tai khdch quan, nhwng cé nhitng trudmg
hgp chiing chi 1A khai ni¢m do tw duy dit ra (xem [4]). Bén canh cée ndt cdn cb che quan h§ cho
bidt mé&i lién quan gitra hai d8i twong dwee bidu dién bdi cde ndt. Trong nhidu truwdng hgp, nhitng
quan h¢ dwge ding dé djnh nghia mdt khéi nigm qua céc khai nigm khéc. Mt t8 hop che nt vd
cke quan hé nhw vy tao nén mét mgng. D& bidu didn tri thic, rd rang phdi t3n tai quan h§ gifis
che ndt véi nhau théng qua cdc quan h§ vd cdc ndt trung gian, D6 1a nhitng mang lign thong.
Duéi dfy, khi néi dén mang tirc 1A néi mang lién théng; khi cé nhirng b3 phén tdch r&i nhau thi
dwge xem d6 13 nhitng mang khéc nhau.

Mt cdch hinh thite, néu goi tip cdc ndt 1a X = {Z,,2;,..,,Z,} vd t4p cdc quan h§ b
Q = {Ry, Ra, ..., R} thl ta c6 dinh nghia (xem [2)):

Dinh nghia 1. Mt mang ngit nghia L gdm t4p cdc ndt N va tdp cdc quan h§ FN duwye
k¢ hidu 1a L = (N, FN), véi

a) N={Z|Z X, i=1,.,n};

b) FN = (F2Z,,FZ3,..,F2,} v6i FZ = {RuZ; | 3ZiRZ; 1 51,2, € N, Ry €Q, J #4, i
1,.,n}. '

2. AU TRUC CUA MANG

Nhitng mang dwge dinh nghia nhw trén dd thugn tign cho viée bidu di€n tri thie, Tuy vy
ching kh4 ¢dng Kénh khi lwu tri. Do dé ta dwa ra djnh nghia mang co sé:

Dinh nghia 2, M4t mang ngit nghia L; = (N, FN) dwgc goi 1d mang co s& néu
a) N=2Zu {Zj| ERij € FN};
b) FN=FZ; # 0 (FZ; = 0Vj #1).
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T4 dinh nghfa ndy d¥ dang thy ring, meng co s& chl bao gdm cée ndt ¢é quan h§ trye tidp
véi ndt Z va ban thin n8t dé. D4 1A nhiing tri thitc co sd 48 tw duy, cdn trong mang, 46 1 nhiing
thdnh phin co s& xy dyng nén mang. Nhitng thinh phBn co s& d6 chi ¢é thd tpo nén mdt mang
néu chiing ¢é lién h§ véi nhau, '

Dinh nghia 8. M§t tp cdc mang co sd dwge gol 1a thp lidn h§ vd dwge ky hidu 1a
SL = {Li = (N;, FN;)} néu VL, € SL, 3L; € SL véii o jsnocho: 32, md Zy € LiA 2y € Ly.

Dinh 1y 1, Mol mong ngit nghfa déu phin ré dwge thinh mét t4p lidn h
Chitng minh: Trwéc hét cin x8y dyng mét thuft todn DEC(L) 44 phén r mét meng nglt
nghla L b&t ky. Thuft todn nhfn dir lifu vho 1d meng L = (N, FN) vk phdi dwa ra t4p lidn hé
S L. Céc bwée nhw sau:
a - LAy l8n lwgt cdc t8p FZ € L; néu hét th) dwa ra SL, kit thic thuft todn.
b - Tao mdt mang co & L; tiv thp FZ; vél ‘
Ni= Z U {Z,’ i ER;,ZJ [ in},
¢ - B8 sung L; vho SL. Quay lai bude a.
Do qui wéc 1ién théng, d§ dang thiy ring SL 1d mgt t4p lidn h{.

Hé qué 1, Néu SL = {L; = (N;, FN;)} 1b t4p lién h§ nhin dwge tiv phin ré cda mgng
L = (N, FN) theo thuft todn DEC(L) th

) N=U N,
=1
b) PN = () PN,
fm}

Chitng minh: Do céch tgo che mang co sé & buée a vh b, ta cé:
M
FN‘ = Fz‘ Val V‘Ig FN = {Fz;,Fz:..u,Fz"} = U FN{-

i=1
D& ching minh o), ta gid sl ¢6 Zy € N, nhung Z ¢ N; véi V5, Theo bwée b ta suy ra
Zx khéng cbé quan h§ véi V2, € L; véi V5. Ditu ndy lam cho mang khéng lign théng, Vay
n i .

N={ N

Tt nhitng mong co 8é, cin phdi tgo nén dwee cde mang nglt nghia. Ta dwa ra hai phwong
thire phét tridn ti mdt mang ban diu L véi che mang go 8 nhw sau:

~N&itidn: Lo=LouUlL; khi3dZy: 2 € Lo A2y € Ly, k #1;

- Néi Wi Ly = Ly U L; khi Z; € Ly,

Dinh 1y 2. Phuong thire ndi tién va n8i 10i 1a dd dé phat tridn mdt mang ngik nghia tiv thp
lién h§ nhin dwege tir phin rd cda chinh né.

Chitng minh: Thuft todn phét trién mang CONS(SL), véi dit ligu vio IA thp lién h§ SL =
{Li = (Niy FN;)} gBm cde buée sau
a~ Ly Lo = L; bt k.
b - Phét trién mang bing phwong thie néi tidn va néi li,

¢ - Kidm tra Ny = lj N;? Néu chwa, quay lai buée b, Néu bing, dwa ra mang Ly, két
fm]



2 | LB TY THANH

thic thuft todn,

Trudc hdt phdi ching minh cé thé dgt dwee dfdu kidn ra cda thuft todn. Gid st sau k
Mn Wp, N¥ = N1 (véi N* 1a t4p nét cda Lo sau Min Wp thév k) va N\ N¥ % 0. Ly
Zm € N\ LY. Gid st Z,, € Ly, khi 48 L; ¢ Lo, vi néu Ly € Lo sau 1in 1§p i < k thl theo hai
phuong thitc néi Z,, € N; ¢ Ni*'. Nhung SL 1 t4p lién h§, d& ding suy ra VL; € SL déu khéng
thudc vdo Lo, didu ndy méu thulin véi buwée a.

Néu mangl ban dRu Ia L = (N, FN), th ta d& ¢é6 Ny = U N;, nén theo h§ qud 1 cda phin

8), No = N. Theo thu;t todn CONS(SL), tht cd che mang co aér déu di dwge diing 48 phét tridn
mang Lo, nén FN, = U FN;. Theo h§ qud 1, phin b), ta ¢ FN, = FN.
fm] .

H¢ qud 2. Mpng dwgce phét tridn bing thuft todn CONS(SL) tir mat thp lien h§ SL cho
trwée 14 duy nhit.

Ta d¥ ding ching minh h§ qud ndy. |
H¢ qud 8. Céc phép hop, gino vd 1y phiin bh gifta chc mong cé thé dwge thye hifn béi
céc thuft todn DEC(L) vd CONS(SL) nhw sau:
m m
o Hop L= () Li véi Ly = (Ni, FN) : L = CONs( { DBC(L,)
b, Gino L= () L véi Ly = (N;, FN;) : L = CONS( n DEC(L,)).

fm]

¢. PHn b L = Ly \ Ly véi Ly = (N1, PN.) v Ly = (Nay FNa) : L = CONNS(DEG(L:)\
DEC(L,;)).
Ta A8 dAng chiéng minh h§ qud ndy.

3. TAP BIBN

Khi bidu difn mgng bing 48 thj, véi quan h§ 1a cde cung cé hwéng xult phét tir mét nét
t&i mét ndt lidgn h khde, thl mang ngl nghia trd thanh mét d8 thi cé huéng. Trén d8 thj dé, cb
nhiing n8t chi ¢é che cung di va ¢ nhimg nét chi cé cde cung dén, ching ta goi ching twong dng
1A cdc n8t g8c vA che ndt bién. Ching bidu difn nhiing khéi nidm cudi cing hofc diu tién dd suy
lufn. Ngodi nhing n8t bién, nhitng ndt cdn lai ké cd nhitng ndt gdc dwee goi la nhitng ndt trong.

Trén dB thj bidu didn mét mang ngi nghia, moi nét trong déu cé lién hé véi che ndt bidn
théng qua cée nhdnh 48 thj di khdi nét trong dé. Ta dwa ra djnh nghia sau.

D|nh nghia 4. Tp tft cd cdc n8t bién cé quan h§ vé&i mét nét trong Z; qua cde nhdnh 48
thj xuflt phat ti n8t dd lam thanh t§p bién B(Z) cla ndt trong Z;.

Thuét todn BOUN(Z): Xdc djnh tip bién cla nét trong Z.

Vao : Tép lién h& SL nhin dwec ti phin rd mang L.
Ra: Tip bién B(Z).

Phweng phip:
a) Dwa Z vido tfp nét quan h§ R(Z) vi tip ndt dang xét C(Z2).

b) VZ € C(Z) thm L = (N;, FN;) € SL.
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Néu khéng tim thiy, b8 sung Z; vio tfp bién B(Z);
Néu tim thdy, b8 sung tép {Z; | IRk Z, € FN;} vho thp C'(Z).
c) Kiém tra tip C'(%)
Néu C'(Z) = @ thl dwa ra B(Z), két thic thuft todn;
Néu Z; € C'(Z) md Z; € R(Z) thi logi bd Z; khéi '(Z).
d) B8 sung tip C'(Z) vao R(Z), thay C(Z) blng C'(Z), x6a C'(Z). Quay lai buée b),

B8 dé 1. Thujt todn BOUN(Z) xdc dinh dting tdp bién cia nét trong 7.

Chitng minh: Trwée hét cin chimg t4 1 thudt todn ndy dieng. Do bwde kidm tra ¢), €'(2)
chl chiva cde ndt méi chwa dwge xét qua bwde b); v do tip SL hiva han nén BOUN(Z) dirng. B

Theo bwée b), moi ndt dwge dwa vho B(Z) déu la ndt bién vi ¢ quan hg véi Z. Ta con
phai chitng t6 B(Z) chita moi nét bién lién quan véi Z. Gid sk c6 mét ndt bién Z;,,. Trén dd thi
8¢ ¢6 mét cung di tir Z qua Zi,, Zi,, ..., %,,. Theo bwée b), Néu Z;,, khéng duge dwa vho B(Z)
th! Z;, ., phai khdng thuge C(Z). Cudi cling suy ra Z khéng thude vho C(Z). Ditu dé méu thufin
véi budc a). Vay B(Z) x4c dinh b&i thuft tosn BOUN(Z) chinh 1d t§p bign cila Z.

4. CAC THE HIEN CUA MOT MANG

Mbét khéi niém, ngodi cdch dinh nghia théng qua céc khdi niém khdc con cé thd dwge dinh
nghia théng qua danh sdch cdc thé hign. Vi du nhw khii niém ze, ngodi dinh nghia qua cdc khéi
niém bdnh ze, tay Idi,... cdn cé thé ligt ké cic thé hign nhw ze dgp, z¢ mdy,... Dinh nghia kidu ligt
ké nhw viy cé dang

Z = {zl ] Z?I " Zn} vd
R= {Rh Ry, ---:Rm}-

Trong mang ngit nghia, cdc n8t thé hifn bao gi¥r ciing dwge ké thira ce tinh cht cda nét
bidu didn khai nidm t8ng quét hon, Tir dé, néu cde nét khai nigm 1§p nén mét mang co & thl cde
ndt thé hién ching cling &8 1ap nén mang thé hign ¢ cfu tric twong dwong.

Dinh nghia 5, Mang L' = (N', FN') la mang thé hign cé cfu tric twong dwong cla mang
L = (N, FN) véi cde dinh nghia lige ké:
Zi = (3(”3{“.‘:,!(“. } 1= 1,2,.,n va
R = {re thay oy o, } b= 1,2,...,mnéu
a) N'={%|3Z,eN:ni€ 2 i=12.,n}
b) FN' = {rez;| IR Z; € FN:ry € R, k= 1,2,..,m}.
Mang mic trén vd mang thé hign twong ¥ng dwge Cluicop goi 1A mgng macro vi micro.
Céch goi nhu viy 1A twong d&i so v&i nhau, Tuy nhién, & ddy ta chl dinh nghia cho mang co 8.

Dé tao mang thé hidn bt ky, c6 thé &p dyng thuft todn CONS, Ta khéng dinh nghia cho mang
b&t k¥, bdi vi dinh nghia nhw viy chl diing khi moi nét déu cé dinh nghia ligt ké.

5. KET LUAN

Chting ta di x8y dyng mét phwong thic dé khdo sét cfu tric mang ngit nghia. Nén tdng
cda phwong thirc ndy 13 mang co sé, dwge 14p ghép holfic phén ri nh¥ cdc thuft todn CONS va
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DEC. Nhitng phép hop, giao vi ldy phlin bl gifra cdc mang du cé thd thye hign qua ching.

Viéc khdo sat nhw viy nhAm tim ra mét cdch bidu difn va luu trie tri thic bing mang ngir
nghia. Di nhién vidc ndy cdn ddi hdi nhitng céng vife nghidn céu tiép tyc, md chwa dwge trinh
bhy & ddy.

Trong nhirng phin cudi, chiing ta di dwa ra khéi nigm tip bién véi disu kign bidu dién mang
trén 43 thj vA khdi nigm mang thé hign cho mang co 8d. Ching s& la nhirng phwong tién dé thye
hign suy lugn trén cdc mang bidu didn tri thive cy thé,

Thye cht nhitng két qud di néu 1 nhitng nghidn cu vé cfu tric hinh thite cda mang nhim
tgo mdt cdng cy khi bidu didn tri thie trén mang; do viy 4 khong di sfu dwege vio nhirng vin 4%
v& ngir nghia hign dang dwec tranh lugn. DE dat dwge mot 88 két qud vé clu tric, ta di han chd
phin ndo tinh da dgng cia ngit nghia. Diu dé thit déng tide nhung cing khé tranh khoi.
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ABSTRACT

This paper deals with the construction of Semantic Networks, one of the knowledge Repre-
sentation Languages. The definitions of the Basic Networks, of the Related Set of Basic Networks
are’introduced to decompose and construct any Semantic Network. There are the algorithms DEC
and CONS to do these works, and some operations on Networks may be expressed with them. The
Boundary Set of an internal node is introduced, which shows the relationship between nodes on a
graph representing Semantic Network. In last chapter, the concept of installed Basic Networks is
considered based on the list definitions.



