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MO hinh tri thirc tich ho’p theo sw mé' rong - thu hep va
phwong phap suy ludn gidivan dé

Mai Trung Thanh, B3 Vian Nhon’
' Trwong Bai hoc Quéc té Héng Bang
TOMTAT o
Nghién curu vé cdc phurong phdp biéu dién tri thire va suy ludn trén mdy tinh cd vai tro ddc biét quan trong trong
thiét ké cdc hé théng théng minh, ddc biét I hé gidi bai todn théng minh trén tri thire hay tri thire tich hop. Hién
nay cdc céng trinh nghién ctru vé phwrong phdp biéu dién tri thirc tich hop con nhiéu han ché va can phdt trién,
ddic biét la chua tdp trung vao giai quyét cdc vén dé tich hop cho thiét ké cdc trng dung théng minh trong thurc té.
Badi bdo ndy sé trinh bay mét mé hinh biéu dién tri thire tich hop theo tiép cén méi quan hé vé mé rdng - thu hep
gitta hai mién tri thire. Ttr d6 xem xét cdc bai todn suy luén gidi quyét cdc vén dé trén tri thire tich hop. Ddc biét Ia
cdc nguyén ly théng minh trong viéc suy ludn gidi quyét bai todn dugc ddt ra trén tri thire tich hop. Bai bdo ciing
da thure hién cai ddt thlr nghiém trén mién tri thire Dai s6 tuyén tinh. Lo gidi cia hé théng duworc hién thij va trinh
bay tirng budrc, tw nhién nhuw cdch con ngurdi thuong sty dung trong viéc gidng day va hoc tép trong gido duc.

Tir khéa: Ontology COKB, phuwong phdp tich hop tri thirc, phuong phdp suy luén, co s tri thire tich hop, hé

giGibaitodn théng minh

1. DAT VAN DE

Trong khoa hoc vé tri tué nhan tao, biéu dién tri
thdre va suy luén ¢é vai trd quan trong, quyét dinh
trong qua trinh thiét k&, xay dung céc hé chuyén
gia, cac hé giai bai todn thong minh dua trén tri
thire, dac biét 1a cac hé thong gidi quyét van dé trén
tri thire tich hop [1, 2]. Viéc xdy dwng dugc cac hé
th&ng cé kha ndng suy dién dé gidi cac van dé duoc
dat ra trén tri thie tich hop, doi hdi cac ki su tri
thire khong nhirng phai xay dung céc co sd tri phu
hop, cdc phwong phdp tich hop tri thirc nay mot
cach hiéu qua, ma con phai thiét k& mot dong co
suy dién moé phéng cach tw duy cla con nguodi
trong viéc gidi quyét cacvan dé trén trithirc [3].

Van dé tich hop tri thirc d3 dwoc nhiéu nha nghién
cru quan tdm [1], cling nhw tdm quan trong trong
phat trién viéc thiét k& cic hé théng thong minh
hién dai doi héi can st dung tich hop tri thie [2].
Cung vdi sy phét trién cha nhiéu ontologies, viéc
nghién clru vé gidi phap tich hop tri thirc dén nay
van ludn mot trong nhitng thach thic 1én [4, 5].
Nhin chung, céc céng trinh hién nay chi tap trung
vao cac ontologies déng dang vé ciu truc. Chua
quan tam dén viéc tich hop cdc mé hinh ontologies
c6 khac nhau vé mac cau tric thanh phan, dac biét
la trén cdc khai niém cd cdu trac triru tugng. Viéc
nghién clru cdc phwong phap cho thiét ké hé thdng
cé kha nang suy ludn gidivan dé duwocdatratrén co
s@'trithirc [6]. Ta co thé diém qua mdt sd cong trinh
lién quan nhu sau.
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Tl cac thach thirc dat ra trong viéc tich hop céc
ontologies [4] trén nén tdng ngdn ngit ddc ta OWL,
nhém tac gia Inés OsMan trong cong trinh [7] d3
dua ra cac ki thuat trong viéc tich hop ontology
bao gébm nhu: Sy can chinh (alignment), tai ciu
trac (refactoring), tich hgp (integration), tron
(merge). K&t qua cla bai d3 duoc trién khai van
dung vao tich hgp cho cac ontologies gdm LargeBio
ontology: FMA (ontology vé kién thirc gidi phau
trén con ngudi), NCI (ontology vé kién thirc Gene)
and SNOMED-CT (ontology vé kién thirc [dm san).
Tuy nhién, két qua nghién clru cia nhom tac gia
Inés OsMan chi quan tdm dén cac van dé tich hop
trén ontologies c6 thanh phan tri thirc véi cau tric
khai don gian, cung cdc van dé truy van va tim kiém
trén co sd'trithire tich hop, chua quan tdm dén cac
khai niém cé cau tric triru twong va suy luan giai
van détrén cosétrithirctich hop.

Trén cac ontologies cd ciu tric twong ty dugc xem
xét bdi nhém tac giai Inés OsMan, nhom tac gia
Hoang Hiru Hanh trong [8], da cé nhirng nghién ciru
lién quan dén bai toan tich hgp ontologies. Két qua
d3 duwa ra phwong phap ddi sdnh céc ontologies vé
dd tuwong dong ngir nghia cla cac thuc thé trong
anh xa (mapping) cdc ontology. Mé hinh dugc dé
xuat dugc tac gid danh gia cao vé cac d6 bao phu
(recall) va d6 chinh xac (precision). Tuy nhién, cling
nhu trong [4, 7], nhdm téc gia cling chua xét dén
thanh phan tri thirc khai niém cé ciu tric triru
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tuong, cac thanh phan tri thirc phd bién khac nhu
tri thirc toan tlr, ham, luat, sy kién va cac phwong
phdp suy luan gidi van dé trén tri thirc tich hop.

Nhém tac gia Nguyén Ngoc Thanh [2], Truvong Hai
Bang [9] dé xuat phuong phap tiép can dua trén ly
thuyét déng thuan [2], trong tich hop céac
ontologies cé dang (C, R, |, Z). Phuvong phap nay
dinh nghia ontology m& bao gbm murc cac thudc
tinh, cac khai niém va cac quan hé cla ching cung
vdi cac khia canh khdng chic chan tiém nang trong
viéc thé hién nhirng tri thirc vé ching. Tuy nhién,
cling nhu céc céng trinh [7, 8], nhém tac gia chua
quan tdm dén cac cac khai niém cé ciu trac triru
tuong, cling nhu cac tri thirc phé bién khdc trong
cac trong &ng dung thyc té€ nhu: Todn tl, ham,
luat, su kién va chua dic ra cac van dé suy dién ty
dongtrén cosd trithirctich hop.

Trong cong trinh [10] da trinh bay moét phuong
phap phéi hop cac co s tri thirc cé dang ontology
COKB cho thiét ké hé giai giadi bai tap tw dong trén
mién tri thirc Pai s6 tuyén tinh. V&i cdc manh tri
thirc con gbm Ma tran - Dinh thirc, Hé phuwong
trinh tuyén tinh va Khéng gian vector. Viéc phéi
hop tri thirc dwa vao cac tri thire luat cho phép
chuyén d6i trang thai gilta cac co s& tri thirc trong
viéc suy ludn gidi cic van dé trén mién tri thirc phéi
hop. Tuy nhién, trong cong trinh nay cling con han
ché can phai dugc phat trién va nghién ctru. Dac
biét 13 chwa lam rd va tdng quat dugc cac van dé vé
ma&i quan hé gitra cac co sé tri thire, cu thé [a quan
hé vé sy m& rong - sy thu hep. Cling nhu chua xét
dén cac van dé suy dién mot cach hiéu qua trén céc
mién trith&rc m& réng - thu hep.

Trong [11, 12] trinh bay mdt cach tiép can tich hop
dwa trén sy bd sung thanh phan (toan tlr, ham) vao
md hinh tri thire 18i (kernel ontology), tir dé bé
sung thém céc sy kién, cung cac van dé trén trén
md hinh tri thirc dwoc tich hop theo kiéu bé sung
thém thanh phan mai. K&t qua nghién ciru d3 vén
dung vao thiét ké cac hé théng gidi mot s6 dang bai
tap trén mién tri thirc nhu trong ly thuyét do thi,
todn roi rac. Tuy nhién, trong cac cong trinh nay
cling chuwa dé cap dén cac van dé tong thé trén tri
thire tich hop, cling nhw chuwa dé cap dén céc co
ché& suy dién phu hop dwoc dét ra trén cac co sd tri
thircI6i, trithc tich hop.

M6 hinh tri thirc vé cac déi twong tinh toan, goi tat
[a m6 hinh tri thi'c COKB (Computational Objects
Knowledge Base) [13, 14] Ia mdt ontology cho biéu
dién tri thirc gdbm cé 6 thanh phan (C, H, R, Ops,
Funcs, Rules). Trong d6 C la tdp hé théng céc khai
niém cé sy phan cap, H 1a tap cadc quan hé dac biét
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hda gilra cac khdi niém trén C, R 1a tap cac quan hé
khactrén C, Ops la tap cac toan tl, Funcs la tap cac
ham, Rules 1a tap cac luat dan. Di theo thanh phan
Rules, xét trén mo6 hinh COKB ta c6 12 loai su kién.
COKB 1a mé hinh td ra hiéu qua cho viéc thiét ké cac
hé gidi van dé thdng minh dua trén tri thirc. Stre
manh cla ontology COKB nam & kha ndng biéu
dién dwoc da dang thanh phan. Dong thoi trén
COKB duwoc trang bi cac I&p bai todn téng qudt,
cung cac phuong phap va ky thuat suy dién hiéu
qua giai cac |&p bai todn téng quat trén mo hinh.
Khai thac sitc manh d6, trén nén tang tri thirc
COKB, bai bao nay sé trinh bay mot phuwong phap
tich hop dya trén xét méi quan hé vé sy md rong -
thu hep thanh phan khéi niém xét trong ngit cdnh
clia md hinh COKB. Cu thé 13 trén co s& tri thirc vé
Ma tran - Dinh thirc - Hé phuong trinh tuyén tinh,
tri thirc Khong gian vector sé duoc hinh thanh
théng qua viéc ma réng - thu hep tir ciu tric cha
kh&i niém trén mién tri thire cé trwdce (trong pham
vi kién thirc vé Dai sb tuyén tinh [15, 16]). Tk d6
lam co s& dwa ra md hinh tri thire tich hop va céc
|&p bai toan, cung cac phuwong phap suy dién hiéu
qua giai cac |&p bai todn duwoc dat ra trén cac co s&
trithire, co sd trithkctich hop.

2. PHUONG PHAP BIEU DIEN TRI THU'C TiCH HOP CHO
THIET KE CO’ SO'TRI THU'C TOAN DAI SO TUYEN TiNH
2.1. Phuong phap biéu dién tri thirc cho mién tri
thirc vé Ma tran - Dinh thirc - Hé phwong trinh
tuyéntinh

Dinh nghta 2.1 Cho K, 1a mién tri thirc vé Ma tran -

Dinh thirc - Hé phuong trinh tuyén tinh. Ta goi m6

hinh biéu dién co s& tri thirc K, 1a mé hinh cé dang

COKB, gdbm mdt bé cacthanh phan sau day:

(C, H, R, Ops,, Funcs,, Rules,)

Trong dé:

- C, la m6t tap hop hé thdng khai niém trong mién
tri thirc, moi khai niéemc C, 1a mét 1&p céc déi
tuong tinh todn. Ta goi mét ddi twong tinh todn o
€ ctrén mo hinh COKB, c6 dactruwng sau.

+ M6t ddi tuong tinh todn gém c6 3 thanh phan
(Attrs, Facts, Rules). Attrs la tap cdc thubc tinh
bén trong d&i twong o, mdi thudc tinh cla ddi
twgngolamoétdéituongtinhtodn. Factslatap
cactinh chat hay su kién vén cé cla d6i tuong.
Rules 13 thanh tdp cac luat ndi tai cha déi
twong, trén d8i tvong tinh todn o ta cd hailoai
sau dayRfvaRr.Rflatapcacquanhédangding
thiee, Rf={f,f,, ..., f }.Rrlatapcadcquanhédang
luatdan,Rr={r,r,,...,r.}.

+ M6t 6 |3p bai todn trén mot d6i tugng tinh todn
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nhu sau: Xdc dinh bao dong tap suw kién; Xdc dinh

mét sw kién; Tinh gid tri cua mét déi tuong hay

thudc tinh cua déi tuong; Kiém tra sw gidi duroc cla

bai todn GT — KL; Tim loi gidi cho bai todn GT —

KL. M&i |&p bai todn trén doi tugng dugc trang bi

cac thuat giai va cac phuong phap suy luan giai

quyét cac bai todn nay, cic van dé nay cling d3

duoctrinh bay[13, 14].

Trén cu tridc cha doi tuong, ta cd cac khai niém

trong C1 dwoc phan cip sau day:

+C,, ={c | dom(c) € R\ Names U Exprs}, dom(c)
mién gia tri cha khai niém ¢, Names |a tip céc
khéng gian tén cGa mién tri thirc, Exprs la tap cac
biéu thirc co gid tri hang.

+C,y ={c | (Vx e Attrs(c), Ji<k, Ic" € C;;:x e ¢') A
(Ix € Attrs(c), 3c" € Cy,: x € €')}, k>0.

Vi du 2.1: Khai niém Ma tran (MATRAN) la mot khai
niém chi mét I6p cic ddi twgng tinh toan thudc Cy,
(cAp 1), ta cd cau tric Ma tran nhu sau: Attrs = {m, n,
(a)mxn}; // m, n la cac khai niém cdp 0 (m, n € R);
(a),,.,1a mot tap cac phan tlr duoc biéu dién dudi dang
bang (mang m dong, n c4t), mdi phan tir g, la mot khai
niém cap O (a, € Exprs); Facts = J; Rf = ;

Rr={rl:{V]j1<i<m,1<j<n:a,=0} —
{this::MATRANKHONG]},

r2:{m=1} —> { this:: MATRANDONG},
r3:{n=1} - { this::MATRANCOT}, ...}

Vi du 2.2: Khai niém Ma tran vuong (MATRANVUONG)
la mét ma tran (cap 1), ta c6 thé mé hinh hda ciu tric
clia ma tran vudng tlr maéi quan hé “/¢” nhu sau: Attrs
= MATRAN.Attrs U {inv, diag, det}; Facts =
MATRAN.Facts U {m = n}; Rf = MATRAN.Rf U ¢; Rr =
MATRAN.Rr U {

r1:{Vl,j,1<j<i<n:aij=0} >

{this::MATRANTAMGIACTREN},

r2:{V1,j, 1<i<j<n:aij=0} >

{this::MATRANTAMGIACDUOI},

r3:{V1j,1<ij<n, i#j:aij=0} >

{this::MATRANDUONGCHEO},

rd:{v1,j,1<i,j<n,i#j:aij=0,aii=1} >

{this:: MATRANDONVI}, ...}

- H1 la tap cac quan hé dac biét hoa giita cac khai
niém trong tap C1, ta cé cdc quan hé ma theo dé
c6 thé c6 nhirng khai niém 13 sy d3c biét hod cla
nhirng khai niém khac. Vi du: Cac quan hé phan
cap gitta cackhainiém nhw hinh dudi day.

n { Hé phuong
Ma Tréin Ltrinh tuyén tinh
Ma tran Ma tran Ma tran Ma tran Ma Tran He phudng trinh He phudng trinh
n n X N A tuyén tinh tuyén tinh thuan
bac thang khéng vuong hang Cot N =,
—”””’/’/”—””’/” vuong nhat
[ Ma trén Ma trén Ma tran Ma Tran [ Ma tran Hé phudng trinh
Tam giac Tam giac Pudng d8i xiin phan dagi tuyén tinh
trén dudi chéo 9 xung Cramer
Ma trén
dan vi
—

Hinh 1. So d6 quan hé déc biét hoa gitra cac khai niém trén mién tri thic K,

- R, la tap cdc quan hé hai ngdi khac trén cac khai niém
C,. Mdi quan hé dugc xac dinh bdi <tén quan hé> va
cac loai ddi tuwong cé méi quan hé. Vi du: Gilra cac
khai niém ma tran, hé phuong trinh tuyén tinh ta cé
mét s& quan hé nhu sau: Quan hé bdng nhau gitka
hai ma trdn, quan hé tuong duwong dong gitta hai ma
trdn, quan hé tuong duong giltra mai ma trgn, quan
hé twong duong giita hai hé phurong trinh tuyén tinh.

- Ops, la tap cac toan tlr trén cac khai niém C,, Ops, =
Ops,' U Ops,’. V&i Ops,' 1a tap phép todn mot ngdi,
nhu phép chuyén vi trén ma trén A', phép nghich
ddo matran A*; Ops,” 1a tap cac phép toan hai ngdi

nhu: Phép todn céng hai ma trdn, phép todn trir

trén ma trén, phép todn nhdn hai ma trgn, phép
todn nhdn gitta hé s6 k (k € R) va mét ma trén.
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- Funcs, 13 tap tri thirc ham trong mién tri thirc. Moi
ham dugc xac dinh bdi <tén ham> va cac loai doi
tuong cla ham. Ham cé mét s6 tinh chat sau day
nhu tinh chat phan xa, tinh chat déi xing, tinh
chdt phdn xirng va tinh chdt bdc cdu. Nhv ham
rank (hang cGia matrén), det (bac ciia matran), cdc
ham bién déi so cép trén ma trdn (hodn vi dong,
nhdn dong vdi mét hé sé k, thay thé dong).

- Rules, |a tap cac luat dang luat dan trén mién tri
thirc K,. Cac su kién trén cac luat dan duoc xem xét
gdm 12 loai sy kién cung cac thuat giai xtr ly trong
viéc hgp nhat su kién theo [13, 14].

2.2. M4 hinh biéu dién tri thirc vé Khong gian Vector
Dinh nghia 2.2: Cho K, Ia mé hinh biéu dién co s& tri
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thirc theo dinh nghia 2.1, ta goi K, la mién tri thirc

dwoc mé réng tir tri thirc K,. M6 hinh cho biéu dién

tri thirc v@ khdng gian vector 1 mé hinh gém céc
thanh phan sau day:
(C,, H,, R,, Ops,, Funcs,, Rules,)

Trong dé:

- C, 1a tap céc cac khai niém trén mién tri thic K,.
GOm céc khdi niém gidn lwoc va tap cac khdi niém
mao'réng, C,=C . Y Coppanes trong do:

+ C,,... |3 tap cac khai niém dwoc gidn lugc tir tap
khainiémtrongC,, C.,... ={C,,C,, ..., C,}, mbikhdi
niém gian lwoc C € C,,. chi l&p déi tuong gidn
Iwoe tir cdc d6i twong thudc 1dp khainiémc, € C,
(trong mién tri thirc K,). M&i déi tuong gidn lugc
0 eC 6 cau truc 1a gdbm tap thudc tinh, ky hiéu
O.Attrs = O.Attrs. Vi du: Ta ¢ khéi niém “Tap thé
hién ciua cdc ma trdn vuéng cdp n”, ky hiéu
ICMA}TRANVUONGCAPNI taco ICMATRA}NVU0N<3<:APNI= {01/ 02/ ey Om}'
V0, € ICyuanvuoncearn €O CAU tric 0. Attrs = 0, .Attrs =
{m, n, (a,),., inv, diag, det}, v6i 0, € C, (C €
MATRANVUONG cap n);

+C la tap cac khai niém duwgc mao réng tir cac

expand

khai niém trong C Coana = 1€, ,E, , ... ,C,}, VO
moikhai niém ée C,,,., chi I&p mét Iép cdc dbi
twong mé réng tlr tap cac doi twong trong € €
Crecuce- MBI d6i turong mé réng 8 € (€ € Cypana) €O
cautriacgébm (C, Attrs, Facts, Rules). Trong d6 C, €
C...o C={0.,0,,..,0.}; Attrs |a tdp thudc tinh
clia d6i twong 6; Facts |a tap khong rong cac tinh
chat ndi tai cha doi twong 8; Rules |a tip cac quy
tac/tinh chat duoc trang bi ndi tai trong d6i tuong
. Bén canh cau tric, moi déi twong cling dugc bi
cac ldp baitoan cung cac thuat giai suy luan nbitai
bén trong d6i twong twong tu nhu mot |&p doi
tuong tinh toan theo COKB. Vi du: Khai niém vé
“khéng gian cdc ma trdn vubéng cdp n”, ta cé cau
trac mot doi twong thudc I6p khai niém khéng
gian cac ma trdn vuéng cdp n nhu sau:
|Cyarranvuoncearn = {041, 05, .., 0,.}; Attrs = {dim, rank,
L}; // dimla s6 chiéu, rank la hang cla “khdng gian
cdc ma tradn vuéng cap n” (dim, rank €R, L <
| Crmranvuoneearn); FaCts ={u+v=v+u,u+(v+w)=(u
+v)+w, k*(u+v)=k*u+k*v, (k+g)=k*u+g*u}, (k
*g)=k*(g*u)},"u,vel, ke R;Rules=.

reduce’

Hinh 2. Minh hoa c4u truc khai niém C,
r2: {S: HOVECTOR, V: KGVT, |S| = V.dim, [“DLTT”,

- H, Ia tap cac quan hé dac biét héa gilra cac khai
niémtrongtapC,.

- R, la tap cac quan hé hai ngdi khac giira cac khai
niém trén C,. Ta cé cac quan hé giita hai khong
gian vector, nhu: khéng gian con, co s&, déc lgp
tuyén tinh, phu thuéc tuyén tinh, bao tuyén tinh,
hésinh.

- Ops, la tép cac todn tlr, Ops, = OpS,...,
OPSyectorspace: TrONg d6 OpsVector la tap cac phép
todn trén vector, Ops,....p.c. |3 tap cac phép toan
trén hai ho vector trong cung khong gian vector.
Vidu: Cho V khéng gian cdc ma trédn vudng cip n,
hai ho vector S, W trong khong gian vector V, ta cé
cac phép toan nhu giao (M), hgp (), hiéu (\),
téngtuyéntinh (+).

- Funcs, |a tap cdc ham. Ta cé Funcs, = {MaTranToaDo,
ToaDo}

- Rules, la tdp cac luat clia tri thirc ludt. Ta cd, Rules,= {

rl: {S: HOVECTOR, V: KGVT, [“COS0O”, S, V]} —
{V.dim = [S]},
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S, V]} —>{[“COS0”, V, 5], 31!

i=1 a; x e; = 0},
r3: {S: HOVECTOR, V: KGVT, u: VECTOR, [“THUOC”,

u V> {u= 38 a xey,

r4: {S: HOVECTOR, V: KGVT, u: VECTOR, [“THUOC”, u,

VI, [THTT, u, S = fu = 39 a; + ey},

i=
r5: {S: HOVECTOR, V: KGVT, |S| > V.dim} =
[“PTTT”, S, V]

ré: {S: HOVECTOR, V: KGVT, u:VECTOR, u = 0,
[“THUOC”, u, S]]} = [“PTTT”, S, V]

r7: {S: HOVECTOR, V: KGVT, Jlu =0 | [“THUOC”,
u, SlI} = [*DLTT?, S, V],

r8: {S: HOVECTOR, V: KGVT, |S]| > 1, [“THUOC”,
u,Sl,u= Zliill a; x e;]} > [“PTTT”, S, V],

r9: {S: HOVECTOR, W: HOVECTOR, V: KGVT, [“PTTT”,
W,V],WES} —>[PTTT",S,V],

r10: {S: HOVECTOR,W: HOVECTOR, V: KGVT, [“DLTT”,
S,V WSS} —[DLTT”, W, V], ..}
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2.3. M6 hinh tri thire tich ho'p cho thiét ké co’ s& tri

thirc Dai s6 tuyén tinh

Dinh nghia 2.3: Ta goi K 1a mién tri thirc vé dai s6

tuyén tinh, tri thirc K 13 md hinh duoc tich hop ti

hai mién tri thic K,, K, (K, la tri thérc duwge mé réng
tlr K,). M6 hinh tri thirc K 1a mot bd gdbm 4 thanh
phan nhu sau.

(K, K,, R, Rules)

Trong dé:

-K,la mé hinh cho co sé tri thirc theo dinh nghia 2.1.

- K, lamé hinh co s& trithirc dwgc mé rong tir co' s&
trithirc K, theo dinh nghia 2.2.

- R Ia tap cdc quan hé hai ngoi gilra cac khdi niém
trong C, va cac khai niém trong C,. C, la thanh
phan khainiém trong K, C, 1a thanh phan tri thire
trongK,.

- Rulesla tap tri thirc luat trén mo hinh tri thirc tich
hop. Trong d6 Rules = Rules, U Rules,,. V&i Rules,
|a tap céc tri thirc luat gdm céc tinh chat, dinh ly,
cactién dé co trén mién trithictich hop; Rules,a
tap cactrithirc ludt gdm cac quy tac heuristics.

3. CAC LOP BAI TOAN TREN MO HINH TRI THU'C
TiCH HOP VA PHUONG PHAP SUY DIEN GIAI
QUYET VAN DE

3.1. M6 hinh baitoan

Dinh nghta 3.1: Cho mién tri thirc tich hop K dugc

biéu dién theo mo hinh tri thirc tich hop (dinh

nghia 2.3). Ta goi mo hinh bai todn trén moé hinh tri
thirctich hgp K cd dang sau day:
H—>G

Trong dé:

-Hlatap sukién gid thiét. Hgdbm bo (O, F). Trong d6
(O, F) md hinh c6 dang mang céc ddi twong tinh
todn trén mé hinh COKB [13, 14], O |a tip cac d6i
tuong, Flatap cacsukién.

-Glatap cacsu kién muctiéu. Trén mo hinh trithirc
COKB, ta xét G gobm hai loai muc tiéu: Tinh todn
gid tri cua mét thudc tinh hodic ham; Chirng minh
swxdcdinh métswkién thudc 12 logi sw kién.

Vi du 3.1: Cho hé phuong trinh tuyén tinh, tinh

nghiém hé phuong trinh sau:

x—3y—z=15
x+4y+z=16

2x — 13y — 6z = -71
3x+ 5y +z=17

Ta c6 thé dic t3 bai todn trén theo yéu cau nhu sau:
O := {[“HEPHUONGTRINHTUYENTINH"”, E]}; F :=
{E.Exprs[1] :=x — 3y —z =15, E.Exprs[2] =x +
4y + z = 16, E.Exprs[3] :=2x — 13y — 6z = =71,
E.Exprs[4] =3x+ S5y +z =17} G = {[“TINH",
E.Nghiem]}.
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Vidu 3.2: Trong khéng gian vector V trén trudng s6
thucR’ chohovectorS={u,=(-1,5,2),u,=(0,3,-7),
u,=(0,0, 8)}, chtngminhrangSlacoséclaV.

Ta cé thé dac td baitodn trén theo yéu cau nhu sau:
0 := {[“KGVT”, V], [“HOVECTOR”, S]}; F :=
{[“THUOC”, V.K, REAL], V.dim =3, S.L[1] = [-1, 5, 2],
S.L[2] = [0, 3, -7], S.L[3]= [0, O, 8]} G :=
{[“CHUNG_MINH”, [“C0OSQ”, S, V]1}.

3.2.Quytacsuyluan
Viéc gidi quyét cac van dé trén co sd tri thire tich
hopK, cling nhu K, hay K, laviéc mé rong sy kién da
biét (tap sw kién H) dwa trén cac quy tdc suy ludn
[14] dé thay d6i gia thiét H (trang thai) ban dau dan
dén trang thai ma cé chira muctiéu G cha bai toan.
Trén tri thrc tich hop, mét quy tac suy luan sé duoc
b6 sung thém cac loai quy tac cé kha ndng sinh ra
skién méitw cactrithirc K, hayK,.
Dinh nghia 3.2: Tap cac quy tac suy luan RCN (rule
of reasoning on computational objects networks)
duogc trang bi cho thiét k& phuong phép suy lun
gidiquyétvan détrénKgém:
- (RCN1) Loai quy tic “Tw déng sinh ra cdc su kién
mdc nhién tirtdp sw kién da biét truoc”

- (RCN2) Loai quy tac “Sinh ra sy kién mdi dwa trén
viéc dp dung mét lugt dén”

- (RCN3) Loai quy tac “Sinh ra sw kién mdi dwa trén
hanh vicda mét déi twong”

- (RCN4) Loai quy tac “Sinh ra sw kién mdi dwa trén
viéc st¥ dung cdc tinh chat, hay thuc hién cdc thu
tuccia métham”

- (RCNS5) Loai quy tac “Sinh ra sw kién mdi dwa trén
viéc gidgi mét hé phuwong trinh duoc thanh lap
bdng cdch két hop nhiéu dang quan hé tinh todn”

- (RCN®6) Loai quy tac “Sinh ra déi turong mdi dwa trén
viéc p dung mét ludt dan cd phdt sinh déi tuong”.

- (RCN7) Loai quy tac “Sinh ra sy kién mdi dwa trén
viécstrdung co'sd trithircK,”

- (RCN8) Loai quy tac “Sinh ra sw kién mdi dwa trén
viécstrdung co'sd trithurcK,”

3.3.Buwdcgidivaldigidi

Pinh nghta 3.3. Xét bai toan H — G trén mo hinh tri

thirctichhopK, taco:

- Mot budc giaitrén co sa trithirc tich hgp Kla mét
bd ba (rf, kf, nf). rf |3 mot quy tic suy ludn rf €
RCN; kfla tap cac su kién can dé cd thé dp dung dé
ap dung duoc rf; nfla tap su kién méi dugc sinh
radwavao rfva cacsuw kién kf.
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- Danh sdch cdc budc giGi S = [s,, s,, S, ..., S,], ta ky
hiéuH,=H, H,=s,(H,), H,=5s,(H,), H,=5s,(H,), ..., va
S(GT) = H,.. Ta ndi bai toan H — G |a gidi duoc khi
va chi khi G < S(H), va ta néi S la mét loi gidi cla
baitoan.

- S dugc goi la loi giai khong cé budc giai thira khi
vachikhikhéngténtaiS'cSsaochoG<S'(H). Tl
S ta c6 thé tim duwoc mot 1o giai khéng co chira
budcthira véithuat giai 3.1 sau day.

Thuat giai 3.1: Thuat giai tim |0i giai khéng cé budc

thiratlr mot loigiai S cia baitoan H — G.

// Pau vao: S, G: mdt danh sach cac buéc gidi, G tap myc tiéu.
// P&u ra: S': mdt 16i gidi khéng cb bubc gidi thua.
1. NewVar := G;

2 Sr:=[1;

3 for i from |S| down to 1 do

4 if nf(S[i]) < NewVar then

5. NewVars := NewVars - nf(S[i]);

6. NewVars := NewVars v kf(S[1i]):

7 s’:= [op(S’), S[il];

8 end if;

9 end do:

10. S’ 1a mdt 101 gidi khéng cé budc thua;

Hinh 3. Thuat gii 3.1

3.4. Phuong phap suy dién gidi quyét bai toan
trén mo hinh trithirctichhopK

Viéc suy dién gidi quyét bai todn H — G trén tri
thire tich hop K duoc thiét ké dua trén cac chién
lwgce suy dién tién, suy dién li cing bing cach sir
dung loai quy tdc suy lugn dé sinh ra cac su kién
mai, cung cac quy tac heuristics phu hop véi cach
suy luan cha con ngudi trong viéc giadi quyét van
dé. Tri thtrc K 1a tri thire dugce tich hop tir K, va K,.
Vi vay, viéc thiét k& thuat todn suy dién giai bai
toan trén K, ta can phai cé cdc phuong phap suy
dién cho viéc giai bai toan trén mién tri thirc K,, tri
thire K, (dwgc mé rong tir K,). Chi tiét dugc trinh
bay dudi day.

3.4.1. Phwro'ng phdp suy dién gidi quyét bai todn
trénco'sétrithircK,

Co s& tri thire K, duge md hinh hda theo co so tri
thirc COKB, quad trinh suy dién gidivan dé H — G I3
qua trinh suy dién tién bang cach sl dung cac loai
quy tdc suy lu@n trén K, dé sinh ra cac sy kién moi
tlrgia thiét H, qua trinh nay sé dugc ldp cho dén khi
trang thai cac sy kién dat duoc chira céc sy kién
muc tiéu trong G. Qud trinh nay duoc dién dat
thong qua thuéat gidi 3.2 dudi day.

Thuat giai 3.2: Thuat giai tim |&i gidi cho bai toan H
G, trén mo hinh trithircK,

Chotrudc: CosatrithicK,

Dauvao: GidthiétH, muctiéuG

Daura: LoigidichobaitodanH G
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Bwdrc1: Khaitao cacbién
KnownFacts:=H;
Sol:=[]:

Buérc 2: Thue hién suy luan tim 101 giai cho bai toan H
WHILE G & KnownFacts DO
(1) newflaswkién duwocsinh tw dong-RCN1
Néu newfduwgc sinh ramai
KnownFacts:=KnownFacts U newf;
Sol:=[op(Sol), [“Tlr loai quy tdc RCN1”, [ {},
{kfacts}, {newf}]]];

(2) Tim motluatdan rr dé st dung-RCN2

NEutim rrthi
KnownFacts::KnownFactsugr,(rr);
Sol:=[op(Sol), [“Tr loai quy tac RCN2”, [{rr},
{hr(rr)}, {gr(rr)}1l;

(3) Timmot ddituong o dé sty dung - RCN3
Néu tim dwoc d6itwong o thi
ApDungMotDoiTuong(o);

(4) Tim mot trithirc ham func dé€ sir dung - RCN4
Né&u tim duoc functhi
ApDungMotTriThucHam(func);

(5) Tim mot hé phuong trinh equals dua trén két

hop cacswkiénloai5-

Néutim dwocequalsthen
newsfact:=set_vars(equals) - KnownFacts;
kfacts:=set_vars(equals) N KnownFacts;
varnews:=solve(equals, newsfacts);
KnownFacts:=KnownFacts U varnews;
Sol:=[op(Sol), [“Tu RCN5”, [{equals}, {kfacts},
{varnews}]]];

(6) Tim mét luat dan r ¢ kha ndng sinh ra di twong
mai- RCN6
Néutim dwgcrthen
KnownFacts:=KnownFacts U gr(r);
Sol:=[op(Sol), [“TuRCNE”, [{r}, {hr(r)}, {gr(r)H11;
ENDDO

Dénh gid thuat gidi 3.2: Gid srrang tagoi T,(H > G)
la ky hiéu dd phirc tap cda thuat gidi 3.2 véi dauvao
baitodn H — G trén co sd tri thirc K,. Thuat giai 3.2
dugc thiét ké dua trén cac phuong phap suy luan
trén nén tang mod hinh COKB [13, 14], vi vy do
phirc tap cla thuat giadi 3.2 d3 dugc phan tich va dé
cap trong bao cdo [14]. Khi d6 ta cé do phuc tap
chtia thuat giai 3.2 T,(H - G) = O(a), trong dé o =
max(|CFS|*, |CFS| * |Rules|, |CFS| *(|F2| +
max(|maxFS(f2)|™, |maxFS(f2)|"* | maxRr(f2)],
| maxFS(f2)|"™* | maxRf(f2)|?)), |CFS| * |Ops|,
|CFS| * |Funs|, |CFS| * |DR|) (theo [14, tr.49]).

Tlrvidu 3.1, ta cé mot loi gidi cho clia baitoan khiap
dung thuat gidi 3.2 dugctrinh bay nhu dudi day:
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Buoc 1:

T ["HEPHUONGTRINHTUYENTINH", E],
EExprs[1] =x—-3y—-z =15,
EExprs[2] = x+4y+z=16,
EExprs[3] =2x - 13y — 6z = =71,
EExprs[4] = 3x+ Sy +z=17

1 -3 -1p-15
‘B 1 4 1116
Taduge: E"‘(z -3 8|71
3 5
Ap dung quy tac t dong smh ntlanl (RCNT)
Budc 2:
1 -3 —-1|-15
A i=(1 4 1|16
T"‘E-"'(z -13 -6 —71)
3 S5 1117
1 -3 -1p-15
. 0 7 2|31
Taduoc: A.:.,.p(z -13 -6 _71),
3 S5 1117

. [“TuongDuong”, EA, Ay
Ap dung quy tac quy téc bién doi o' cap trén dong, h2 - h1 —

h2 (RCN4)
Buworc 3:
1 =3 =-1p-15
{0 7 2|31
Ttr..-\.m.-—(g -13 -6 -71)
3 5 1117
I -3 —1]-15
a [0 7 2|3t
Tadm Alfmr - (0 -7 -4 —41)
3 5 117

Ap dung quy tic quy tic bién déi so cap trén dong, h3 — 2*h1
—h3 (RCNY)

Buwdc 4:
- 1 -3 -11~15
A [0 7 2|31
Tir Awe, (o -7 -4 -41)
3 5 1117
1 -3 =1j-15
A =[0 7 2|3
Ta dwoe: A,y (0 -7 -4 _41)
0 14  4le2

Ap dung quy tic quy tic bién doi so cap trén dong, hd -3°h1 —
h4 (RCNY)

179
Buworc 5:
1 -3 -1)-15
7 2| 31
T Awee = (o -7 -4 _41)
0 14 41 62
1 -3 -1)-15
. -0 7 2| 31
T“’“‘-’“"“‘"'”"(o 0 -2 10)
0 34 ,4le2
Ap dung quy tic quy tic bién déi so cap trén dong, h3 +h2 -
h3 (RCNY)
Budc 6:
1 -3 -11—-15
s =10 7 2| 31
T A (o 0 —2-10)
0 0o olo
Ta dwoc:

[“HEPHUONGTRINHTUYENTINH", E,...],
E..Exprs[l] =x-3y-z=15,
E...Expres[2] = 7y +2z =31,
E...Exprs[3] = -2z = -10,
[“TuongDuong”, Evcu A, Awr)
Ap dung ludt sinh ra déi twong mai (RCN6)

Buwoc 7:
Tir: [“TuongDuong”, E.A, Ay,
[“TuongDuong”, Evce.4, Awcp)
Ta duoc: [“TuongDuong”, E, E....],
_ [“TuongDuong”, E Exprs, E.... Exprs)
Ap dung quy tic sinh sic kién mai dica trém si dung lut (RCN2)

Budc §:
Tir E... Exprs[1] =x -3y -z =15,
E..Exprs[2] = 7y + 2z = 31,
E..Exprs[3] = -2z =-10
Taduoc: E... Nghiems = {{x=-1,y=13,z=3}}
Ap dung loai quy tdc gidi hé phucong trinh (RCN3)

Buwoc 9:
Tir: [“TuongDuong™, E.Exprs, E.... .Exprs],
E....Nghiems = {{x=-1,y=3, z=<}}
Taduoc E Nghiems := {{x=-1,y=3,z=35}}
Ap dung loai quy tdc smk:ukwsu:dong (RCN1)

Hinh 4. Minh hoa i giai cho bai toan tai vi du 3.1
sé& dwoc tim thay béi thuat giai 3.2

3.4.2. Phuro'ng phdp suy dién gidi quyét bai todn
trén mé hinh trithic K2
Co's& trithirc K, duwgec ma rong tir K, vivay qua trinh
suy luan giai bai toan trén tri thirc K, ngoai st dung
cac logi quy tdc suy ludn thi can st dung phdn co' sé
tri thirc con trén mién K.

Dinh nghia 3.4: Ta goi mot co so tri thirc Ksub dwgc
mé hinh hda theo COKB [13, 14]. V&i Ksub gdbm bd
(C..or Hoor Roy Ops,,,, Funcs,,, Rules ). Tanodi K ,
K, hay K, (Ksub |a phdn co'sé trithire con cia K, (hay
K )khivé chikhi:

Cw=C, (hayC)
la tp cac quan hé phan cap trén tap khai niém C_,

sub

latap cacquan hékhactréntap khdiniémC_,

sub

- Opssub = {opll opZI oo
C, hoacC, —>C,

sub sub

Opm}l Opl (i=0..m) * C X Csub -
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-Funs,, = {f, f, .., f.}, Vf,

c Rules, (hay Rulesz)

u v
sub - Csub

On)

- Rules

sub —

Dinh nghia 3.5: Trén mién tri thirc K1 cho mot khai
niémc e C, (hayC,).

Tagoi K., l1a phdn co sé tri thirc con chira khdi niém

cctaKk, (hayK,) khiva chikhi:
={c'|c'eC,:c'r eR,,

|3 t4p cdc quan hé phdn captrén tapC

" _
- csub sub cve= C} r.sub

csub csub

latap cacquan hé khactréntap khainiémC

csub csub

Opscsub {opll opZI b Opm}I vopi(i=0..m): csub X Ccsub -
Ccsub hoac Ccsub - Ccsub
-Fu cscsub - {fll fZ' ey n}l Vfl (j=0..n) * Csub - C
-Rules,,={r| reRules:3ceh(r)or g(r) }

Ta goi tap khai niém C' c C, (hay C,). Ta goi K., |a
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phdn co sé tri thire con chira tép khdi niém C'cla K,
(hay K,). Khi dé céc thanh phan trong K., duoc xac
dinh nhu sau:

- Cosub = Ug Ccsub

’

—11C
-Hesw=U¢ Hegun
_1C
- HC'SUb = UC Rcsub

- Opscsub = Ug OPScsup
- Funcesun = US Func,gy,

- Rulescsup= US Rules oy

Trén co'sd tri thirc K, bai toan H — G cd thé duoc giai
quyét duoc dua trén chién luoc suy dién tién két
hop véi nguyén ly véc can cdc tri thirc trén co s tri
thirc K, s& dugc khai thac trong viéc giai van dé trén
K,. Chi tiét dugc trinh bay & thuat gidi 3.3 dudi day.
Thuat giai 3.3: Thuét giai tim |&i gidi cho bai toan H
— G, trén mo hinh trithircK,.
Cho trudc: Co sa tri thirc K|
Dau vao: Gia thiét H, muyc tiéu G
DAau ra: Loi gidi cho baitodn H - G
Bwdrc 1: Kh&i tao cac bién

KnownFacts:= H;

Sol:=[]:

Bwdc 2: Thuc hién suy luan tim |&i gidi cho bai
toan H
WHILE G & KnownFacts DO
(1) newf la sy kién duoc sinh ty dong - RCN1
Néu newf dwoc sinh ra méi
KnownFacts:=KnownFacts U newf;
Sol:=[op(Sol), [“Tir loai quy tdc RCN1”, [ {},
{kfacts}, {newf}]1];

(2) Tim mot luat dan rr dé s dung - RCN2
Né&u tim rr thi
KnownFacts:=KnownFacts U gr(rr);
Sol:=[op(Sol), [“Tir loai quy tdc RCN2”, [{rr},
{hr(rr)}, {gr(re)}111;

(3) Tim mot d&i twong o dé sir dung
Néu tim dwoc d6i twong o va o thudc khdi
niém c'trong co s& tri thirc K, - RCN7
+ Goi K_, 1a phan tri thirc con chira khai niém c';
+Thuchiénsuy luangidivan dé H — G, trén tri
thircK,;
+ Gia st newfacts la tap su kién mdi sinh ra
duoctirviécsirdungK.,,;
++ KnownFacts:=KnownFacts U {newfacts};
++ Sol:=[op(Sol), [“Tr loai quy tdc RCN7”,
[{K.o), {0}, newfacts]]];
Néu tim dwogc doi twgng o va o trong co s tri
thire K, - RCN3
+ApDungMotDoiTuong(o);

(4) Tim mottrithicham func dé sty dung - RCN4
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Néu tim duorc func thi
ApDungMotTriThucHam(func);

(5) Tim mét hé phuong trinh equals dua trén két

hopcacswkiénloai5-

Néutim duocequalsthen
newsfact:= set_vars(equals) - KnownFacts;
kfacts:= set_vars(equals) N KnownFacts;
varnews:=solve(equals, newsfacts);
KnownFacts:=KnownFacts U varnews;
Sol:=[op(Sol), [“T¥r loai quy tdc RCN5”,
[{equals}, {kfacts}, {varnews}]]];

(6) Tim mot luat dan r c6 kha nang sinh ra dai

turong mai-RCN6

Néutim duwocrthen
KnownFacts:=KnownFacts U gr(r);
Sol:=[op(Sol), [“TUr loai quy tdc RCN6”, [{r},
{hr(r)}, {gr(r)}111;

ENDDO

Dénh gid thuat giai 3.3: Gid slrrang tagoi T,(H — G)
la ky hiéu dd phirc tap cda thuat gidi 3.3 véi dau vao
bai todn H — G trén co s tri thirc K,. D& dang thay
rang, thuat giai 3.3 cling duoc thiét ké dya trén qua
trinh suy dién tng quat giai bai toan trén mé hinh
COKB, vivay d6 phirctap clia T, cd haitruong hop:
- Truong hop khikhong coé sir dung vét can: T,(H >
G)~0(a’)
- Treding hop khi st dung chién lwoc vét can thong
minh: T,(H > G) = O(a. * B), 1 < B < a.. Trong d6:
O(B)

lado phirctapciaT,(H— G)tréntrithicK,,.
3.4.3. Phwo'ng phdp suy dién gidi quyét bai todn
trén mé hinh trithdctichhop K
Twong ty qua trinh giai bai todn trén K la mét qua
trinh suy dién tién dé sinh ra sy kién méi dya trén
cac quy tac, luat suy dién trén co sé tri thirc K. Bong
thoi qua trinh gidi quyét van dé trén mién K, va K,
cling s& tham gia vao qua trinh gidi baitoan H - G
trén mién tri thire K. Qua trinh nay s& dugc cy thé
hoéa bang thuat gidi 3.4 dudi day.
Thuat giai 3.4: Thuat giai tim |&i gidi cho bai toan H
— G, trén mo hinh trithircK.
Chotrudc: CosdtrithircKgomK,, K,
PAuvao: GidthiétH, muctiéu G
DPaura: LoigidichobaitodnH—>G
Bwédrc1: Khaitao cacbién

KnownFacts:=H;

Sol:=[]:
Buéc 2: Thue hién suy luan tim 1&i gidi cho bai toan H
WHILE G & KnownFacts DO

(1) newfla sy kién dwocsinh ty dong-RCN1
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Néu newfdugc sinh ramai Dénh gid thuat gidi 3.4: Gid slrrang tagoi T,(H > G)
KnownFacts:=KnownFacts U newf; 13 ky hiéu do phirc tap cda thuat gidi 3.4 v&i dau vao
Sol:=[op(Sol), [*Ttr loai quy tac RCN1”, [ {}, bai todn H — G trén co s& tri thire K (gom: K,, K,).
{kfacts}, {newf}l]]; ] Dwa trén d6 phirc tap cla thuat giai 3.2 va thuat

(2) Timmét ludt dan rr d€ s&r dung - RCN2 giai3.3,do phirctap cGa T, cd haitruong hop:

Neutimrrthi - Truong hop khikhdng cé sir dung vét can: T3(H —
KnownFacts:=KnownFacts U gr(rr); G)~n* (max(|Facts|, |Rules|, O(a))
Sol:=[op(Sol), [“Tlr loai quy tac RCN2”, [{rr}, ! !

{hr(rr)}, {gr(rr)}111; - Truong hop khi sir dung chién lvgc vét can thong
(3) Goi K., la “phadn tri thirc con chiva tdp khdi minh: T3(H — G) = n * (max(|Facts [, | Rules|,
niém” trén miéntrithicK,. O(B,*B,))- Trong d6: O(P,) va O(pB,) la d6 phirc tap
Strdung miéntrithiurc K, d€ sinh ra sy kién mdi cUathuattoan3.2,3.3.

-RCN7 (ap dung thudt giai 3.2) V6i: |Facts| 12 d6 Ién cla tip budc phat sinh sy
(4) Goi K., 1a “phan tri thirc con chira tdp khdi jan ty dong; |Rules| 13 d6 16n cda tap luat trén co

ni’em tren_eﬁien.tri'ghu'c K2. .  s&trithirck.
Swdung mién trithurc K, dé sinh ra sw kién mdi L . L )
-RCN8 (dp dung thudt gidi 3.3) T vidu 3.2, ta co mot [0i giai cho cua bai toan p khi
END DO ap dungthuat giai 3.4 duwoc trinh bay nhw dudi day.
Bwoc 1: Buwac 4:
Tw: SL[1]=[-1,5,2]. SL[2]=[0,3.-7]. SL[3]1=[0, 0, §] -1 5 2
T’a duoc: S.L.le'ngth =3 TeAww| 0 3 7
Ap dung quy tac tw dong sinh su ki¢n (RCN1) 0 0 8
Buwéc 2: Ta dwoc: det(A) =-24
T SL.length=3, V.dim=3 Ap dung i thizc ham tinh dinh thic trong co s6 tri thirc K;
Taduoc: S.L.length = V.dim (R({‘\'Z)
Ap dung quy tac tir dong sinh su kién (RCN1) Buéc5:
Buwérc 3: Ti: det(Apey) = -24, ['HOVECTOR”, S, ['KGVT", V]
Tir SL[1]=[-1,5,2], SL[2]=[0, 3,7, SL[3] = [0, 0, 8] Tadvoc: ['DLTT", 5, V]
-1 5 2 Ap dung tri thue ludt trong co' so tri thire K; (RCNS)
Ta dvoc: ['MATRAN", Apen], Aneu‘( 0 3 7) Buoc 6:
) ) 0 0 8 T ["'DLTT", S, V], S.L.length = V.dim
Ap dung ludt sinh ra doi tugng méi (RCN6) Tadwoc: [*COSO™, §, V]
Ap dung tri thice ludt trong co sé tri thiec K; (RCNS)

Hinh 5. Minh hoa i giai cho bai toan tai vi du 3.2
s& dwoc tim thay bdi thuat giai 3.4

4.KET QUATHU NGHIEM VA BAN LUAN va mét s8 bai tap trong gido trinh [16]. Véi 1oi giai
4.1. Két qua thir nghiém cho ra tw nhién nhu cach day va hoc cia con nguoi
Hé thdng ciling d3 th{r nghiém gidi mot s6 bai tdp  trong méi trudng gido duc. Bang dudi day [a moét
trong gido trinh Todn cao cap tp 1trongsach [15],  s6két quathd nghiém chahéthdng.

Bang 1. Bang két qua thr nghiém cua két qua nghién ctu

STT | LOP BAI TOAN YEU CAU TONG SO
Tinh dinh th{rc ma tran 26
Tinh hang ma tran 3
Giai phuwong trinh ma tran 6
1 Tinh todn Tim ma tran nghich dao 11
Tim nghiém hé phuong trinh tuyén tinh/ gidi hé phuong trinh 48
Tim toa dd vector theo co s& 4
Téng va giao khéng gian con 5
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STT | LOP BAI TOAN YEU CAU TONG SO
Chirng minh ho vector |13 ddc |4p tuyén tinh/phu thudc tuyén tinh 25
2 Chirng minh
Chi&rng minh ho vector la co s& ciia mot khong gian vector 30

4.2. So sanh danh gia va ban luan

K&t qua nghién clru va thir nghiém da giai duoc ty
ddng mot sé 1&p bai toan tinh todn, chirng minh.
Tuy nhién, dé tai chua xem xét dén cac |&p bai toan
c6 dé cip dén tham sé. Vi vay chua thé gidi duoc
mot s6 baitap cd yéu cau bién luidntheothamsé.

So vd&i cac két qua nghién ctru trwde day, dé tai da
dua ra dugc mot dang tich hop tri thirc theo méi
quan hé vé sy md rdng - thu hep cling cac ky thuat
va phuong phap suy luan lién quan. Khi suy luan
giai van dé téng quat gidi bai todn, thuat giai 3.4 da
thé hién dugc sy hiéu qua khi d3 co su gidi han
khong gian suy ludn trén cdc mién tri thirc con (ap
dung nguyén ly vét can). Diéu nay da giup giam
duoc d6 phirc tap trong viéc suy ludn tim kiém |oi
giai cho bai todn, dac biét Ia ky thuat nay phu hop
va twong ty cach con ngudi thuong sty dung trong
viécsuy luan gidivan dé.

MG hinh tri thirc COKB la mot trong nhiing mé hinh
manh mé cho thiét k& cac co s& tri thirc cd thanh
phan da dang va cu trdc khai niém triru tuong.
Bén canh d6, m&i quan hé vé mé& réng tri thire, thu
hep tri thirc suy ludn giadi vdn dé 13 mét trong
nhirng tu duy ty nhién cha con ngudi trong thuc
tién. Vi vay, nghién cru viéc tich hop cac co sé tri
thirc dang COKB dya trén madi quan hé sy mé réng
- thu hep la vd cling tiém nang trong viéc van dung
vao cac mién tri thirc khac. Dac biét 1a cac mién tri
thirc ma mo hinh COKB d3 chirng minh sy kha thi
nhu hinh hoc phdng, hinh hoc khéng gian, hinh hoc
gidi tich 2 chiéu, 3 chiéu, dai sé tuyén tinh, mot s6
mién trithirctrong vatly, héa hoc, v.v.

5. KET LUAN
Dua trén co sé tri thirc COKB, bai bdo d3 dua ra

duoc moét phuong phdp tich hop tri thire theo sy
ma& réng - thu hep tri thirc. Cu thé 13 xem xét cac
truong hop thu hep - mé réng cau tric cla khai
niém. Mo hinh duoc xay dwng cho phép biéu dién
dugc mién tri thirc dai s6 tuyén tinh va gidi quyét
cac van dé duoc dat ra trén co s& tri thirc c6 maoi
quan hé mé& roéng - thu hep. Dac biét 1a cac chién
lwge suy dién dua trén cac nguyén ly thdng minh
cla con ngudi trong qua trinh suy luan gidi van dé
thuc té. Két qua nghién clru cla bai bdo cling da cai
d3t thlr nghiém thanh cdng hé ho tro gidi baitap tw
déng trén mién trithirc Pai s6 tuyén tinh. Hé thdng
cho ra |oi giai ty nhién, phu hop véi ngit canh day
va hoctrong linh virc gido duc.

Bai bao chi xem xét viéc tich hop tri thirc dya trén
viéc thu hep - m@ rong thanh phan tri thire khai
niém, chua xem xét dén cac thanh phan tri thirc
khactrén mo hinh COKB. Bén canh d9, viéc dwa vao
md hinh tri thirc COKB ciing con kha cdng kénh.
Chuwa quan tdm dén viéc dwa ra cdc mé hinh tinh
gon c6 tinh linh hoat dé tir d6 c6 thé module héa
cdc tri thirc theo dang tirng thanh phan. Céng viéc
ti€p theo cua bai bdo d6 chinh la nghién ciru va
phat trién mot s6 dang md hinh tri thirc tich hop
theo dang tirng phan. Nghia la can phai duva ra
dwoc cac dang ontology 18i (core) cung véi cac giai
phap tich hop mang tinh téng qua trén céc
ontology 16i. Tir d6 lam co s& cho viéc phat trién
cac cong cu hd trg cho viéc phat trién cac hé quan
trico s&trithirctrén may tinh.
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An integrated knowledge model based on the expansion
- reduction approach and a reasoning method for

problem solving

ABSTRACT

Mai Trung Thanh, Do Van Nhon

Research on methods of knowledge representation and reasoning in computing plays a particularly
important role in the design of intelligent systems and knowledge-based problem-solving systems,
especially those that require the use of multiple knowledge domains. Currently, studies on integrated
knowledge representation methods remain limited and need further development, particularly in
addressing integration challenges for designing real-world intelligent applications. This paper presents
an integrated knowledge representation model based on the relationship between reduction and
expansion approaches. The problems and the reasoning methods for solving them, based on the
integrated knowledge base, are considered and presented in this paper. In particular, the paper explores
intelligent exhaustive search principles for inference based on integrated knowledge. An experimental
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implementation has been conducted in the domain of Linear Algebra. The system's solutions resemble
the way humans commonly teach and learnin educational contexts.

Keywords: Ontology COKB, integrated knowledge medthods, reasoning methods, integrated knowledge
base, intellgient problem solvers
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