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GIAI VAN PE TREN TRI THUC TiCH HQP
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TOM TAT

Mo hinh tri thirc quan hé (Rela-Model) va mo hinh tri thiee Toan twr (Ops-Model) la hai mo hinh kha
hiéu qua cho viéc biéu dién cac mién tri thirc cé cdac thanh phd‘n khai niém, quan hé, toan tir va ludt.
Su hiéu qud nay da dwoc minh chimg qua nhiéu két qua nghién ciru sir dung chiing trong thiét ké cac
hé gidi vin dé théng minh. Tuy nhién, hai mé hinh Rela-Model va Ops-Model dang dwoc nghién ciru
doc ldp, viéc nghién curu mo hinh va xdy dung tri tich hop tw tri thirc quan hé va tri thiec toan tw la
mét trong nhitng van dé nghién ciru c6 y nghia trong thuc tién. Bai bdo nay sé trinh bay mét phwong
phap tich hop gitta mo hinh tri thirc quan hé (Rela-Model) va mo hinh tri thirc toan tur (Ops-Model)
ciing cde van dé xdy dung tri thire tich hop. Tir co s¢ d6, cdc bai todn trén tri thire tich hop va cdc
phwrong phdp suy ludn gidi van dé trén co so tri thire tich hop ciing sé dwge trinh bay. Két qud nghién
cuu cing da dwoc van dung vao viéc cai dat, thir nghiém trén mién tri thire hinh hoc gidi tich hai
chiéu. Két qua ciia hé thong cho ra l6i gidi tw nhién, tirng buéc, ¢é khd ndng gidi thich, phit hop voi
moi truong day va hoc trong linh vuc gido duc.

Tir khéa: ban thé hoc, mé hinh tri thirc tich hop, mo hinh tri thiec quan hé, moé hinh tri thire todn tu,
hé giai van dé thong minh

AN INTEGRATED APPROACH OF RELA-MODEL AND OPS-MODEL
WITH REASONING METHODS FOR PROBLEM SOLVING ON THE
INTEGRATED KNOWLEDGE BASE

Do Van Nhon, Mai Trung Thanh

ABSTRACT

The Relational Knowledge Model (Rela-Model) and the Operator Knowledge Model (Ops-Model)
are two effective models for representing knowledge domains that consist of concepts, relations,
operators, and rules. Their effectiveness has been demonstrated through numerous research results
in which they have been applied to the design of intelligent problem-solving systems. However, the
Rela-Model and Ops-Model have been studied independently. Therefore, investigating a model and
constructing integrated knowledge from relational knowledge and operator knowledge is a
practically meaningful research problem. This paper presents an integration approach between the
Relational Knowledge Model (Rela-Model) and the Operator Knowledge Model (Ops-Model),
together with issues related to the construction of integrated knowledge. Based on this foundation,
problems defined on integrated knowledge and reasoning methods for problem solving on the
integrated knowledge base are also presented. The proposed research results have been applied to
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the implementation and experimentation in the domain of two-dimensional analytic geometry.
Experimental results show that the system can generate natural, step-by-step, and explainable
solutions, which are suitable for teaching and learning environments in education.

Keywords: ontology, intelligent problem solvers, integrated knowledge base, rela-model, ops-model

1. TONG QUAN NGHIEN CUU

Tich hop tri thirc c6 vai trd dic biét quan trong trong thiét ké cac hé thong thong minh 16n va hién dai
[1 - 4]. Tich hop tri thirc 1a viéc khai thac hay tai sir dung céc tri thirc sin c6 dé hinh thanh 1én co s&
tri thire méi [5], tir d6 1am co s& cho viée phat trién cac hé thdng c6 kha ning giai quyét cac van dé
thong minh can sir dung hay tich hop tir nhidu mién tri thirc khac nhau. Van d& vé tich hop tri thirc
da duoc Thomas R. Gruber [1] dit ra va duoc nhiéu nha nghién ctru quan tam [5 - 9], va cho dén nay
chting van la mot trong nhitng thach thirc 16n trong khoa hoc [2 - 4].

Nghién ctru cac phuong phép tich hop tri thirc khong chi gitp cho viéc phat trién cac co sé tri thirc
mé&i mot cach thuan tién, dé dang [1] ma con 1a co sé trong viéc phat trién cac hé théng c6 kha nang
suy ludn giai van dé& dugc dat ra trén mién tri thirc tich hop. Mot hé théng c6 kha ning suy luan giai
van dé trén mién tri thirc tich hop 1a mot hé thong khong chi giai dugc cac van dé trén mién tri thirc
don, ma con co thé giai duoc cac van dé dugc dit ra trén tri thire tich hop. Khong nhiing thé, qua
trinh suy luan giai van dé cling phai dugc hoat dong mot cach linh hoat va hiéu qua.

Tri thirc quan hé va tri thirc toan tir 13 nhitng thanh phén tri thirc phd bién trong thyc tién, dic biét 1a
trong linh vuc gido duc dai hoc. Viée thiét ké mot hé théng thong minh vira c6 kha ning giai van dé
dat ra trén tri thirc quan h¢, vira c6 kha nang giai van dé dat ra trén tri thirc toan tir, dic biét 1a co kha
ning giai vin dé can su tich hop gitta hai mién tri thirc ndy mot cach linh hoat va hiéu qua, 1a rat can
thiét va c6 y nghia trong gio duc.

Hién nay c6 nhiéu phuong phap biéu dién tri thirc, phuong phép tich hop tri thirc cho thiét ké cac loai
hé thong c6 kha nang giai van dé dit ra trén co so tri thuc. Ta ¢ thé diém qua mot s6 cong trinh
nghién ctru vé cac phuong phap tich hop tri thire hién nay nhu sau.

Inés OsMan va cong sy [10] da trinh bay cac phuong phép tich hop ontology mot cach kha toan dién
(Holistic Ontology Integration Method). Bai bao da dua ra cac k¥ thuat trong viéc tich hop ontology
bao gdm nhu: sy cin chinh (alignment), tai cdu tric (refactoring), tich hop (integration), tron (merge).
Tuong tu c6ng trinh trong [11], nhom tac gia da c6 nhiing nghién ctru lién quan dén bai toan tich hop
ontologles Két qua da dua ra phuong phap dbi sanh ontology vé do tuong dong ngit nghia cia cac
thuc thé trong anh xa (mapping) cac ontologies. Md hinh duoc dé xuat dugc tac gia danh gia cao vé
cac do bao phu (recall) va do chinh xac (precision). Tuy nhién, cac cong trinh nay chi xem xét cac
dang ontology dugc biéu dién bang Logic mé ta, va dugc biéu dién dudi ngdn ngit cho biéu dién ngir
nghia web (OWL). Chiing khong xét cac van dé tich hop cho thiét ké cac hé giai van dé thong minh.

Trong cong trinh [5, 12] nhom tac gia di dé xuat phuong phap tich hop céac ontology mo c6 dang (C,
R, I, Z). Phuong phép nay dinh nghia ontology m& bao gdm mirc cac thudc tinh, cac khai niém va
cac quan hé cua chung cing voi cac khia canh khong chic chan. Tir cac khai niém va cac quan hé
gitra cac khai niém, nhom tac gid da dua ra cac thuat toan tich hop dua trén ly thuyét déng thuan, cho
ra két qua 1a cac khai niém va cac quan hé ctia cac phan tir thé hién tot nhat gitra cac ontologies. Tuy
nhién ciing nhu céc cong trinh [4, 10] khong dé cap dén biéu viéc biéu dién cac khai niém co ciu tric
triru twong va khong xét cac van dé tich hop cho thiét ké hé giai van dé suy luan trén tri thirc tich hop.

Trong cong trinh [13] nhom tac g1a da trinh phuong phap phdi hop don gian cac co sO tri thic co
dang ontology COKB cho thiét ké hé giai bai tap tu dong trén mién tri thirc Pai s6 tuyén tinh. Vi
cac manh tri thirc con gdm ma tran, hé phuong trinh tuyén tinh va khong gian vector. Mot thanh phan
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dugc xay dung v6i muc tiéu tao két ndi gitta nhitng mién tri thirc c6 dang COKB, cho phép nhan dién
va chuyén d6i trang thai qua lai giita cac tri thirc ma trn, hé phuong trinh tuyén tinh va khong gian
vector. Mot trong nhimng diém yéu cua giai phap nay d6 chinh 1a tich hop cac co so tri thirc dang
COKB, mé hinh COKB kha cong kénh khi van dung vao mot sé mién tri thirc ¢6 sb thanh phan tri
thirc it da dang nhu mo6 hinh COKB dé xuét. Diéu nay lam giam di sy hidu qua va kha nang linh hoat
duogc doi hdi cua vige tich hop. Tuong tu, trong cac cong trinh [14 - 18] cac nhom tac gia da trinh bay
cac phuong phap tich hop bang cach két hop co hoc giita cac thanh phan trong mé hinh biéu dién tri
thirc. Nghia Ia ching chua c6 mot co ché tich hop ding nghia tir cac co so tri thirc da cé trude, dong
thoi cac phuong phap suy luan trén timg mién tri thirc, tri thirc tich hop ciing di bi bo ngo.

Trong cong trinh [19] nhom tac gia da dé cap dén phuong phap tich hop giita mé hinh tri thire quan
hé (Rela-Model) va mé hinh tri thirc toan tir (Ops-Model). Cac co s& 1y thuyét, mé hinh tong hop
gdm cac thanh phan trong Rela-Model va trong Ops-Model duoc két hop co hoc thanh mot mé hinh
tri thirc tich hop. Ciing tuong tu nhu [13], cac van d& vé viéc xay dung tri thirc méi, cac phuong phap
suy ludn trén co s¢ tri thirc tich hop ciing khong duoc xem xét. Diéu nay 1am mét di tinh linh hoat,
mém déo can c6 cia mot dong co suy luan trén tri thire tich hop.

Nhin chung cac phuong phap tich hop hi¢n nay con nhiéu han ché, dic biét 1a cac phu0’ng phap hudéng
dén thiét ké cac hé thong thong minh giai van dé trén tri thirc tich hop mét cich mém déo va linh
hoat. Trong do, viéc tich hop tri thirc khéng chi don thuan 14 su phéi hop mot cach don nhu [13, 19]
hay sy b6 sung co hoc nhu trong [ 14, 20] ma tich hop tri thirc con phai dam bao dugc hi¢u qua. Nghia
1a trong qué trinh xay dung tri thirc tich hop tir cac tri thirc ¢6 san, can ¢ su chon lua, quy tic, ki
thuat dé hinh thanh mét tri thirc tich hop (tri thirc méi).

Trong bai bao nay s€ trinh bay mot mo6 hinh tri thure tich hgp gitra tri thirc quan hé Rela-Model va tri
thirc toan tir Ops-Model. Trén co s¢ d6, cac van dé nhu xdy dung tri thirc tich hop, cac bai toan suy
dién trén tri thuc tich hop ciing s& dugc trinh bay chi tiét trong bai bao nay. Két qua cua bai bao ciing
da dugc van dung thir nghiém trén mién tri thire hinh hoc giai tich hai chiéu (duogc tich hop tur kién
thire hinh hoc phang va kién thire dai sb). Loi giai ctia hé thong cho ra mét cach timg bude, tu nhién,
c6 thé giai thich duoc qua trinh suy luan.

2. PHUONG PHAP TiCH HQP RELA-MODEL VA OPS-MODEL

2.1. Mdi quan hé tri thirc

Mot 16p cac ddi twong chi xét quan mdi quan hé [21] ¢6 cac dic trung gdom:

- Cau triic gdbm mot bo ba thanh phan (»_attrs, r_facts, r_rules). Trong d6 r_attrs 1a tap thudc tinh
cuac; r_facts la tap céac tinh chét ndi tai vbn c6 cua c; r_rules 1a tap luat noi tai bén trong c. r_rules
c6 2 loai (r_rules,, r_rulesy). r_rules, 1a tap luat c6 dang luat dan h > g, h va g lahai tap su kién;
r_rulesy1a tap luat c6 dang dang thirc c6 gia tri thuc, u = v (sao cho vars(u) Mwars(v) = vaVx e

vars(u) U vars(v), dom(x) < R).

- Mi 16p dbi tugng s& duge trang bi kha ning giai quyét cac bai toan noi tai gdm: Xdc dinh bao
dong tdp sw kién; Kiém tra sw gidi dwoc va tim 101 gidi cho bai todn GT — KL.

Mot mo hinh tri thire quan hé (Rela-Model) [21] 1a mét m6 hinh gom c6 3 thanh phan (Cr, Rg,
Rulesg). Trong d6: Cr 1a tip cac khai niém, dugc phan cép dya trén cau trac cua chung; Rr la tap cac
quan hé hai ngoi trén cac khai niém, Rulesr 14 tap cac luat dan trong mién tri thitc. Cac su kién cung
cac thuat giai hop nhét sy kién ciling duoc xem xét theo mo hinh (chi tiét theo [21]).

2.2. M6 hinh tri thirc toan tir
Mot doi tuong xét cac moi quan hé tinh toan [22] c6 cac dic trung gom:

- Cau triic gdm bo ba thanh phéan (o_attrs, o_facts, o_rules). Trong d6: o_attrs 14 tap thudc tinh cia

ISSN: 2615-9686 Hong Bang International University Journal of Science



Tap chi Khoa hoc Truérng Pai hoc Quéc té€ Hong Bang - S8 Dac biét: Hai nghi Khoa hoc Tudi tré [an thir 2 - 5/2026 493

¢; o_facts 1a tap céc tinh chat ndi tai von co6 cua c; o_rules 1a tap céac luat dang dang thic trén cac
doi tugng, voi r € o_rules c6 dang u = v (voi diéu kién vars(u) M vars(v) = &).

- Mbi 16p ddi tugng s& duge trang bi kha ning giai quyét cic bai toan ndi tai gom: Xdc dinh bao
dong tdp su kién; Kiém tra suw gidi dwoc va tim loi giai cho bai toan GT — KL.

Mot md hinh tri thire todn tir (Ops-Model) [22] 1a mot md hinh gom c6 3 thanh phan (Cop, Rop,
Rulesg,). Trong do, Co, 1a tap cac khai niém, Ry, la tdp cac toan tir, Rulesq, la tap cac luat dan
trong mién tri thie. Cac su kién cung céac thuat giai hop nhét su kién cling dugc xem xét theo mo
hinh (chi tiét theo [22]).

2.3. Phuwong phap tich hop mé hinh Rela-Model va Ops-Model cung vin dé xay dung co s& tri
thire tich hop

Dinh nghia 2.1: M6 hinh tri thire tich hop giira Rela-Model va Ops-Model

Cho m6 hinh tri thirc quan hé Rela-Model gom bo ba (Cr, Rr, Rulesr) va mo hinh tri thirc toan tir
Ops-Model gom bo ba (Cop, Opsop, Rulesop). Ta go1 mQt mo hinh tri thire tich hop gitra Rela-Model
va Ops-Model 1a mot md hinh gém 7 thanh phan sau day:

(Cy, Cu, Ry, Ru, Opsi, Opsu, Rulesi)
Trong do:

C1 1a tap cac khdi niém dugc tich hop. C1= {c|c € Cr A ¢ € Cop}. Mbi khai niém ¢ € C; co cau triic
gom b (attrsy, factsy, rules), voi attrsy1a tap thudc tinh ctua khdi niém ¢, attrs;=r_attrs U o_attrs, facts
=r_facts U o_facts, rules;=r_rules U o_rules. Cac khai niém trong tap Ci cling dugc phan cap dya
trén cdu trac tap thudc tinh twong tw Cr, Cops (dugc trinh bay trong [21] va [22]).

Cu la tap khai niém khac Cr. Cy gdm hai thanh phan (Cur, Cuo).
-Cur={c|(c g C) A(ceCr)}

-Cuo= {C | (C & CI) AN (C € Cop)}

R 12 tap quan h¢ hai ngdi trén cac khai niém Ci. Trén Ry ta c6 hai loai quan h¢ nhu sau.
- Rin tép céc quan hé thur ty trén Ci, Rim= {(a, b) | (a,b) € Rrunra, b € Cj}
- Rir tap cac quan h¢ khac trén Ci, Rir = {(a, b) | (a, b) € Rrr A2, b € Ci}
Ry 1a tdp quan hé hai ng6i trén Cy.

-Run={(a,b) | (a,b) € Rrura, b € Cur}

-Rur = {(a, b) | (a, b) € Rrr A2, b € Cur}

Opsi 14 tap toan tir trén Cr. Co thé chia 1am hai loai:

- Opsi1 tap cac phép toan mot ngdi trén Cy, Opsii = {op’(a) | a € Ci}

- Opsi2 tap cac phép toan hai ngdi trén Ci, Ops = {op’(a, b) |a, b € Ci}
Opsu 1a tap cac toan tir trén Cy. C6 thé chia lam hai loai:

- Opsu tap cac phép toan mot ngdi trén Cy, Opsui = {op’(a) | a € Cuo}

- Opsu2 tap cac phép toan hai ngdi trén Cu, Opsi = {op?(a, b) | a, b € Cuo}

Rulesj 1a tap céc tri thirc luat trén mién tri thire tich hop, Rules; = Rulesg W Rulesoyp.

Pinh nghia 2.2: Bai toan xay dung tri thirc tich hgp K

Cho co s0 tri thitc Kr (dugc mé hinh hoa boi mo hinh tri thirec quan hé Rela-Model) va co sd tri thuc
Kops (dugc mo hinh héa bdi mo hinh tri thirc Ops-Model). Trén co s& Kr va Kops, hdy xac dinh co s¢
tri thirc tich hop K1 K1 1a mét co so tri thirc tich hop, ¢6 ciu tric dugc mo hinh theo dinh nghia 2.1.
Tri thire tich hop Ki ¢6 thé duoc xay dung tir co so tri thire Kr va co sé tri thirc Kop boi thudt giai sau.

Thuat gidi 2.1: Xay dung co s¢ tri thire Ki tir Kr va Kop
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Input: Kg, Kop; // Kr 18 co s& tri thitc quan h¢, Kop 1a co so tri thure toan tir
Output: Ky; // Ky 1a co sé tri thie tich hop.
Budc 1: Tao cac 16p c trong C;. Duyét tim cac khai niém ¢ € Crva ¢ € Coy. Néu ton tai ¢ thi cap nhat cAu tric (attrsy,
Jactsy, rules;) cho khai niém c.

+Ket nap r_attrs(c) va o_attrs(c) vao atrrsi(c);

+Két nap r_facts(c) va o_facts(c) vao factsr(c);

+Kétnap r_rules(c) va o_rules(c) vao rules;(c);
Budc 2: Tao cac lop c trong Cy

+ Cyr = Cr — C, v6imoi ¢ € Cur thuc hién cip nhat tip thudc tinh, tip su kién, va tap luat theo c.

+ Cuo= Cop — Cy, véimoi ¢’ € Cuo thyc hién cap nhat tap thudc tinh, tap sy kién, va tap luat theo c’.
Budce 3: Tao quan hé Ry

+ Duyét tim cac khai niém a va b, sao cho (a, b) € Rga. Néu a, b e Cy, thi chuyén (a, b) vao R

+ Duyét tim cdc khai niém a va b, sao cho (a, b) € Rgr. Néu a,b e Cy, thi chuyén (a, b) vao Ryr.
Budc 4: Tao quan hé Ry

+ Duyét tim cac khai niém a va b, sao cho (a, b) € Rgg. Néua, b € Cug, thi chuyén (a, b) vao Rug.

+ Duyét tim céc khai niém a va b, sao cho (a, b) € Rrr. Néu a, b € Cu, thi chuyén (a, b) vao Ryr.
Budc 5: Tao toan tu Ops;

+ Duyét tim cac phép toan mot ngdi op’, sao cho op’(a) € Ops;. Néu a e C, thi chuyén op’ vao Opsii.

+ Duyét tim cac phép toan hai ngdi op?, sao cho op’(a, b) € Ops,. Néu a, b € Cj, thi chuyén op? vao Opsp.
Budc 6: Tao toan tir Opsy

+ Duyét tim cac phép toan mot ngdi op’, sao cho op’(a) € Ops;. Néu a € Cyo, thi dua op’ vao Opsu:.

+ Duyét tim cac phép toan hai ngdi op?, sao cho op’(a, b) € Ops;. Néu a, b € Cyo, thi dua op? viao Opsuo.
Budc 7: Tao luat, két nap Rulesr va Ruleso, vao Rules;

Hinh 1. Thuat gidi xay dung tri thic tich hop

Y tudng chinh cta thuat giai trong xay dung tri thirc tich hop K 1a sy hop nhit mot cach tudn ty céc
thanh phan trong co s& tri thire quan hé Kr va tri thire toan tir Kops. Trong qua trinh hop nhat cac van
dé lién quan dén sy khong dong nhat cau truc cling s€ dugc xem xét va xu 1y trong qua trinh cai dat.

Tri thirc vé hinh hoc giai tich hai chiéu 1a mot trong nhitng mién tri thirc duoc xay dung tir viéc tich
hop céc tri thirc tir hinh hoc phang va cac kién thure vé dai s6 co ban.

Vi du: khai niém doan thing AB trong mién tri thtrc hinh hoc phang xét vé phuwong dién céu tric ching
ta chi quan tAm dén cac thudc 1a hai diém dau doan thang va gi tri mang ¥ nghia do dai ctia doan thang.
Céu tric cua doan thang AB c6 thé duoc biéu dién bai 10p ddi tugng theo mo hinh tri thirc quan hé [21]
nhu sau: r_attrs(AB) = {A, B, a}, trong d6 A, B la hai diém thudc khai niém Piém, a 1a mot gia tri thuc.
Trong kién thtrc dai s6 co ban, khai niém phuong trinh bac nhit (PTBN) hai 4n c6 dang a*x + b*y + ¢
=0, c6 thé duoc biéu dién boi 16p ddi twong theo mo hinh tri thirc toan tir [22] nhu sau: o_attrs(PTBN)
={a, b, ¢, X, y}, trong d6 bo (a, b, ¢) 1a cac hé s6 nhan gia tri thuc, bd (x, y) 13 cac bién c6 mién gia tri
thyc. Trong hinh hoc giai tich hai chiéu, doan thing AB s& duoc hinh thanh bang viéc bd sung thém e
(phuong trinh doan thing ciia doan AB) va hai vector n”, u” (vector phap tuyén, vector chi phuong).
Ta c6 céu trac tap thudc tinh cuia AB sau khi duoc xay dung theo thuat giai 2.1 nhu sau: attrsi(AB) =
A,B,a,e,n”, u”}, véi A, B 1a khai niém thudc 16p diém; a 1a gia tri do dai cua doan AB, a € R; e 1a
phuong trinh duong thiang thudc 16p PTBN; n” vau” thudc 16p Vector.

3. BAI TOAN TREN MO HINH TRI THUC TiCH HQP VA PHUONG PHAP SUY LUAN
GIAI VAN PE TREN TRI THUC TiCH HQP

Pinh nghia 3.1: Cho mién tri thirc Kr dugc mo hinh héa theo Rel-Model va tri thirc Ko, duge md
hinh hoéa theo Ops-Model. Ta goi Ki co sé tri thire tich hgp duoc xay dung tir s¢ tri thitc quan hé Kr
va co s tri thire toan tr Kop (theo thuat gidi 2.1). Ta c6 bai todn trén mo hinh Ki c6 dang GT = KL.
Trong d6 GT 1a mét b (O, F), v6i O 1a tap cac ddi tugng; F 1a tép cac sy kién; KL 1a cac tdp muc
tiéu ctia bai toan. Mdi muc tiéu thudc mot trong hai loai yéu cau sau day: Tim 101 giai cho bai toan
tinh gia tri ciia mot ddi twong/thudc tinh ciia ddi twong hodc mot biéu thirc; Tim 10i giai cho bai toan
chtirng minh sy xac dinh cua mot sy kién.
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Vidu3.1: Trong rna_i’t phallng vo1 hé toa (,i(f) Oxy, cho mot tam giac ABC c6 A(1;4), tiép tuyén tai A cua
duong tron ngoai tieép tam giac ABC cat BC tai D, duong phan giac trong cua ADB ¢6 phuong trinh x
-y +2 =0, diém M(-4;1) thudc canh AC. Viét phuong trinh duong thang AB.

e

N

Hinh 2. Hinh minh hoa cho bai tap tai vi du 3.1

Ta c6 thé mé hinh hoa bai toan tai vi du 3.1 trén nhu sau:

O = {[A, “DIEM”], [B, “DIEM”], [C, “DIEM™], [D, “DIEM”], [E, “DIEM”], [I, “DIEM”], [K,
“DIEM”], [0, “DIEM”], [TAMGIAC[A, B, C], “TAMGIAC”], [TAMGIAC [A, D, B],
“TAMGIAC”], [DUONGTRON[O, R], “DUONGTRON"]}; F = {[“PHANGIAC”, PHANGIAC|D,
E], GOC[A, D, B]], [“PHANGIAC”, PHANGIAC[A, I], GOC[B, A, C]], [*THUOC”, I, DOAN[B,
C], [“THUOC”, M, DOAN[A, C]], [*THUOC”, N, DOAN[A, B]], [“DOIXUNG”, K, DOAN[M, N,
DOANIA, 1]]}; G = {[“VIETPHUONGTRINH”, [DUONGTHANGIA, B].e]}.

Qué trinh suy luan trén co sé tri thie tich hop Ki 1a qua trinh mé rong dan tap sy kién ban dau GT
thong qua viéc ap dung cac quy tic suy ludn dé sinh ra cc sy kién méi. Qua trinh mé rong nay sé
dung lai khi hodc dat dugc cac sy kién muc tiéu trong KL hoac 1a khong thé sinh ra thém su kién moi.
Ta ¢ quy tic suy luan dé sinh su kién méi trén K; duogc trinh bay dudi day.

binh nghia 3.2: Quy tic suy luin

Ta c6 cac quy tac suy ludn trén mo hinh tri thire Rela-Model, Ops-Model va tri thirc tich hop dugce
phan thanh céac loai sau:

= Céc quy tic suy ludn trén Rela-Model

- (RRM1) Loai quy tac “Tu dong sinh ra cac sy kién mic nhién”.

- (RRM2) Loai quy tac “Sinh ra su kién méi dua trén viée 4p dung mot luat dan”.

- (RRM3) Loai quy tic “Sinh ra sy kién méi dua trén kha ning giai quyét van dé caa mot dbi tuong”.
= Cac quy tic suy luan trén Ops-Model

- (ROM1) Loai quy tac “Ty dong sinh ra cac su ki€én mac nhién hay cac quy tac dai so co ban”.

- (ROM2) Loai quy tic “Sinh ra sy kién méi dua trén viéc ap dung mot luat dang dang thuc”.

- (ROM3) Loai quy tac “Sinh ra sy kién méi dua trén két hop nhiéu luat dang dang thuc dé giai he
phuong trinh”.

- (ROM4) Loai quy tic “Sinh ra su kién méi dua trén kha ning giai quyét van dé caa mot ddi tuong”.
= Céc quy tic suy luan trén mé hinh tri thie tich hop

- (RIK1) Loai quy tic “Ty dong sinh ra cac sy kién mic nhién hay ca quy tic dai sé co ban”.

- (RIK2) Loai quy tac “Sinh ra sy kién méi dua trén viée ap dung mot luat dan”.

- (RIK3) Loai quy tac “Sinh ra sy kién moi dua trén viéc ap dung mot luat dang dfmg thure”.

- (RIK4) Loai quy tic “Sinh ra sy kién moi dua trén két hop nhiéu luat dang dang thirc dé giai hé
phuong trinh”.

- (RIK5) Loai quy tic “Sinh ra su kién méi dua trén kha ning giai quyét vin dé ciia mot d6i tuong”.
Pinh nghia 3.3: Budc giai va loi giadi

Cho mién co s¢ tri thire tich hop Ki va bai toan GT = KL, ta co:
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- Mot bude giai 1a mot bo ba (vf; kf; nf). rf1a mot quy tic suy luan duoc dung dé sinh ra sy kién méi;

kf1a tap cac su kién can dé ap dung duoc rf; nf1a tap su kién méi duoc sinh ra tir luat #f.

- Mot danh sach cdc buoc giai ¢6 dang S = [s1, S2, S3, ..., Sm], VO1 mdi s; 1a mot budc giai. Ta ky
hi¢u GTo = GT, GT: =s1(GTo), GT2 = s2(GT1), GT3 = s3(GT2), ..., va S(GT) = GTm. Ta ndi bai toan

GT= KL la giai dugc khi KL < S(GT) va S 1a mot loi gidi cia bai toan.

- S duogc goi 13 loi gidi khong c6 bude thira khi va chi khi khong ton tai S’ E S sao cho KLc S’(GT).

Tu S ta ¢6 thé tim duoc mot 10 giai khong c6 chira budc thira véi thuat gidi 3.1 sau day.

Thuat gidi 3.1: Thuéat gidi loai bé buwdc thira trong 1o giai

Input: KL;
Output: NewS mot 101 giai mdi khong co budc giai thira.
TempVars <— KL;
NewS « [];
for i from length(S) down to 1 do
if S[i](Fn) < TempVars then
TempVars <~ TempVars\ S[i](Fn);
TempVars < TempVars U S[i](Prem);
NewS <« [S[i], op(NewS)]; / thém vao d4u cua danh sach NewS;
end if}
end do;
return NewsS;

Hinh 3. Thuat giai loai bo budc giai thura trong S

Trén co sé cac quy tic suy luin, budc giai va 10i gia trén co sé tri thirc Ki. Loi giai cho bai toan GT
= KL ¢6 thé dugc dugce tim thay boi thuat giai 3.2 dudi day.

Thuat gidi 3.2: Thuat giai tim 101 gidi cho bai toan GT = KL.

Input: Ky, GT, KL; // K 1a co sé tri thue tich hop

Output: Sols; // Sols 1a 101 giai cho bai toan GT = KL
Budc 1: Khéi tao cac bién: KnownFacts :=H va Sols « [];
Budc 2: while KL ¢ KnownFacts do

2.1 Ap dung loai quy tic RIK1 dé tu dong sinh ra su kién méi tir cac sy kién san co. Néu sinh ra duogc su kién
méi thi két nap su kién méi vao KnownFacts, luu lai bude thyc hién vao bién Sols.

2.2 Ap dung loai quy tic RIK2 dé tim luat din r trong rules;c6 thé ap dung duge. Néu tim dugc r thuc hién ap
dung luét r dé sinh su kién méi. Cap nhat su kién méi vao KnownFacts, luu lai bude thuc hién vao bién Sols.

2.3 Ap dung loai quy tic RIK3 dé tim luat dang déang thirc trong rules; c6 thé ap dung duge. Néu tim dugc 7
thuc hién 4p dung déng thtee r dé sinh su kién moi. B6 sung su kién maéi vira tim dugc vao KnownFacts, luu lai bude
thuc hién vao bién Sols.

2.4 Ap dung loai quy tac RIK4 dé két hop cac dang thirc trong rules; thanh cac hé phuong trinh. Néu tim duoc
hé phuong trinh ¢6 thé két hop duogc thi thuc hién giai hé phuong trinh dé sinh sy kién méi. Truong hop co thé sinh ra
su kién méi thi thuc hién bd sung sy kién méi vao KnownFacts, luu lai bude thuc hién vao bién Sols.

2.5 Ap dung loai quy tic RIK5 dé tim ddi tugng o sao cho o (thoa diéu kién artrsi(o) = &). Néu tim dugc dbi
tuong o thi thyc hién cong viée tim bao dong tap su kién trén dbi trong o. BS sung sy kién méi vira tim duoc vao
KnownFacts, luu lai budc thyc hién vao bién Sols.

2.6 Néu khong c6 sy kién nao dugce sinh ra & budc 2.1, 2.2, 2.3, 2.4, 2.5 thi sang budce 3.

Bude 3: Néu KL & KnownFacts thi bai toan khong giai dugc; Ngugc lai thi thyc hién ap dung thuat giai 3.1 dé rat
gon budc giai thira trong Sols. Xuat két qua trong Sols.

Hinh 4. Thuat giai tim 101 gidi cho bai toan trén mo hinh tri thirc tich hop

Ta, c6 thé tim duoc 16i giai cho bai tap tai vi du 3.1 boi thuat giai 3.2. Duédi day 1a 101 giai dugc tim
thay bdi thuat gidi 3.2 cho bai tap tai vi du 3.1.
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Budc 1 [“PHANGIAC™, DOANIA, I, GOC[B. A, C]] Budc 10 ["DOIXUNG”, K, DOAN[M, N1, DOAN[A, I]]
= GOC[A,I,D].a=GOC[A, B, Cla+GOC[B, A,I]a, GOC[L = [*VUONGGOCC”, DOAN[M, N], DOAN[A, 1L
A, Dla=GOC[C, A, D]a+GOC[C. A, T]a [“THUOC™”, K. DOANIA, I]]. [*"THUOC”, K. DOAN[M.
Ap dung logi quy tdc RIK2 NI, [“TRUNGDIEM”, K, DOAN[M N]]
Ap dung loai quy tédc RIK?
Bude 11 {[*VUONGGOC™, DOAN[M, N], DOANIA, I]]
Budc 2 GOC[A,1.D].a=GOC[A, B.Cl.a+ GOC[B. A, I].a, GOC[L, = DOANM, N]n = DOAN[A, TJu, DOAN[M, N]u =
A, D]a=GOC[C, A, D].a+GOC[C, A, T].a, GOC[B, A, T]a DOANIA, I
= GOC[C. AI].a, GOC[A. B, Cl.a= GOC[C. A. D]a By using the rule type RIK2
= GOC[A.I.D]a=GOC[L A.D]a Bude 12 DOANM, N].n = DOANIJA, TJu, DOAN[A, TJux = 1,
Ap dung logi quy tdc RIK] DOAN[A, TJuy=-1
Buwdc 3 GOC[A,LLD]a=GOC[L A . D]a = DOANDM, N]lnx=1 DOANM, Nlny=-1
= [TAMGIAC[DA]T], “TAMGIACCAN"] Ap dung logi quy tdc RIK]
Ap dung logi quy tac RIEKS Buwdc 13 DOAN[M, N].nx=1, DOAN[M, N]ny=-1Mzx=4My=1
Budc4 [TAMGIAC[D, A, TJ. “TAMGIACCAN"], ["PHANGIAC", = DOANM. N]e=[x-y+5=0]
DOAN[D, EJ, GOC[A, D, B, ['THUOC?, I, DOANIB, DJj Ap dung loai quy téc RIK]
= [*VUONGGOC”, DOAN[D, E]. DO LL\I[A 1] Budc 14 [*THUOC™, K, DOAN[A, I]]. [“THUOC", K, DOANM,
Ap dung logi quy tac RIKS N, DOAN[A, I[Je=[x+y—5=0], DOAN[M, N]e=[x-¥
Bude 5 DOAN[D, Ele=[x-v+2=0] +3=0]
= DOAN[AF]nx = 1, DOAN[A. Elny = -1, DOAN[A, = Kx=0,Ky=3
Elux=1 DOAN[A Eluy=1 Ap dung loai guy tdc RIK4
Ap dung logi quy tae RIK2 Budc 15 [“TRUNGDIEM”, K, DOAN[M NJ. Kx=0,Ky=35 Mx
Budc 6 [FVUONGGOC”, DOAN[D, E], DOAN[A, ] =4 My=1
= DOANJA, I].n=DOAN[D, E]u = Nx=4: }J_) =0
Ap dung logi quy tac RIE2 Ap dung loai quy tdc RIK]
Bude 7 DOAN[A, Il.n = DOAN[D, E]u, DOAN[A, Elux = 1, Bude 16 Ax=1Ay=4 Nx=4;Ny=0 ["THUOC", N, DOAN[A,
DOAN[A, EJuy=1 Bl
= DOANI[A. Ilnx =1, DOAN[A. IJny=1 = DOANI[A, B]lnx=>5 DOAN[A Bloy=-3
by using the rule ipe RIKI Ap dung loai quy tdc RIK]
Budc 8 DOAN[A. [lnx=1.DOAN[A. TJuy=1, Ax=1 Ay=4 Budc 17 DOAN[A, Blnx =5, DOAN[A, Blny=-3, Ax=1 Ay=
— DOAN[A, [le=[x+y-5=0] 4
Ap dung logi quy tdc RIK] = DOANIJA, Ble=[3x-3y +7=10]
Bugc 9 DOAN[A [Je=[x+v-35=10] Ap dung loai quy tdc RIES

= DOANIA, [lnx=1, DOAN[A, Ilny=1, DOAN[A TJux=

1, DOAN[A, [Juy=-1
Ap dung logi quy tdc RIK]

Hinh 5. Loi giai minh hoa duoc tim thdy boi thuat giai 3.2

4. KET QUA THU NGHIEM HE THONG
4.1. Céu tric hé thong

Trong phan nay bai bao sé trinh bay viéc p dung thir nghiém két qua nghién ctru vao thiét ké hé giai
véan dé thong minh theo kién trac duoc trinh bay tai [23], theo hinh duéi day.

)
3)
> Explanation o
) 8 Module
‘E (5) Integrated Knowledge Based (IKB)
— 2
Students = >
5 @ (5.1) Plan (5.2) Basic
2 < Inference Engine Geometry Algebra
— —_~
b’
‘ s o (4) Knowledge
- Base Management (€& :
E:;iv;leeige < (KBM) M%dule (5.3) Plane Analytic Geometry
Ne

Hinh 6. Kién tric hé thong giai van dé trén tri thirc tich hop [23]
- User Interface 12 noi cho phép nguoi st dung c6 thé giao tiép voi hé thong va ciing 13 noi cho phép
hé thong hién thi két qua cho nguoi dung.
- Knowledge Engineers 1a ky su tri thirc c6 vai tro thuc hién td chire, quan ly, cap nhat tri thtrc.

- Inference Engine 1a dong co suy dién ctia hé thong, cho phép suy dién giai cac van dé tu dong duoc
dét ra trén co so tri thire tich hop, trong do dugc trang bi thém module cho phép nhén dién dugc cac
dang bai tap va thuc hién xir 1y Iyra chon mién tri thirc phtt hop cho viée giai van dé.

Hong Bang International University Journal of Science ISSN: 2615-9686



498 Tap chi Khoa hoc Trwérng Pai hoc Quéc t& Hong Bang - S8 Dac biét: Hai nghi Khoa hoc Tudi tré Ian thiy 2 - 5/2026

- Explanation Module la thanh phan cho phép xtr Iy cac két qua tir dong co suy dién, thyc hién hau
xu 1y céac két qua tir hé thong sao cho than thién véi nguoi dung.

- KBM la thanh phan cho phép nha k¥ su tri thirc c6 thé thyc hién cac tinh ning nhu quan tri co s&
tri thirc.

- IKB 1a thanh phan tri thitc cta hé théng, trong d6 tri thirc tich hop bao gom (5.1) tri thirc vé hinh
hoc phang, (5.2) tri thirc vé cac kién thirc dai s6 co ban, va tri thirc hinh hoc giai tich hop tir tri thirc
hinh hoc phang va tri thitc dai s6 co ban. Cac van dé tich hop, cling nhu xay dung tri thic tich hop
da duogc trinh bay tai dinh nghia 2.1, 2.2 va thuat giai 2.1.

4.2. Cai dat thir nghiém

Pé dam bao dugc tinh hidu qua va day du, vé phia tai liéu dugc sir dung trong viéc thu thép tri thirc va
cac bai tap dung dé thir nghiém dugc liy tir ngudn sach gido khoa (SGK) mén Toan dang dugc sir dung
trong giang day cho hoc sinh cap trung hoc co s0, trung hoc pho thong. Trong d6 cac kién thirc va bai
tap cua mién dai s6 co ban duoc ldy tir SGK Toan 16p 6-9 (phan dai s6). Di voi kién thirc va bai tip
vé hinh hoc phang dugc lay tir SGK Toan 16p 6-9 (phan hinh hoc). Hinh hoc gidi tich hai chiéu dugc
liy tir SGK Toan 16p 10 (phan phuong phép toa do trong mit phang). Bén canh do, cac kién thirc va
cac bai tap cling dugc thu thap, chon lgc tir cac sach bai tap, bai giai lién quan theo ting twong ung.
Cac két qua nghién cuu da dugc ap dung vao cai dat h¢ giai bai tap trén mién tri thire hinh hoc giai
tich hai chiéu (27 bai), tri thirc hinh hoc phang (22 bai) va dai s6 co ban (28 bai tap). Trong do tri
thirc hinh hoc giai tich hai chiéu dugc xay dung dua trén viéc tich hop tri thirc vé hinh hoc phang va
dai s6 va dai sd, chi tiét vé cac bai tap thir nghiém duoc chi tiét theo bang dudi day.

Bang 1. Bang sé liéu tong hop sb lugng bai tip thir nghiém

STT| MIEN TRI THUC CAC DANG BAI TAP SO BAI TAP
Rt gon biéu thirc 7
o Giai phuong trinh bac nhit 5
1 Dai s coban Giai phuong trinh bac hai 8
Giai hé phuong trinh 8
. . Tinh gid tri ctia d6i tugng/thudc tinh 12
2 Hinh hoc phang Chtrng minh su xac dinh ctia mét su kién 10
3 Hinh hoc giai tich Xéc dinh toa do cua diém 12
hai chiéu Viét phuong trinh dudng thang/doan thang 15
Tong 77

Céc bai tap dugce thir nghiém déu cho ra 16 giai timg budc, ty nhién, va co thé giai thich dugc trong
qua trinh tim 101 giai. V& mat phuong phap va mé hinh, co ché suy luan dwa trén 1ap luan logic tir cac
quy tic suy luan (luat) dé sinh ra sy kién méi, vi vay dong co suy dién hoan toan déap mg duoc van dé
giai thich duoc qué trinh tim 10 giai. Vé loi giai duge tim tu he thong cac tiéu chi vé tu nhién duogc
danh gia dya trén y kién ctia chuyén gia gdm céc gido vién day truc tiép cac kién thirc nay, cac bai giai
san co trong cac sach bai tap, bai giai cling duoc ding dé quan sat, so sanh véi 10i giai caa hé thong.

4.3. Panh gia va thio luin

Mot trong nhitng muc tiéu quan trong ctia nghién ctru tich hgp tri thirc d6 chinh 1a c6 kha nang tai su
dung lai c4c tri thirc ¢6 san. Trong bai bdo nay da trinh bay mdt mo hinh tri thirc tich hop giira tri thirc
quan h¢ Rela-Model va Ops-Model. Bén canh do, viéc xét bai toan xay dung tri thirc tir cac tri thirc
san co cling dugc xem x¢t va trinh bay. So vdi cac giai phap trinh bay trude day [13, 19-20] chi tap
trung vao thiét ké mo hinh tri thic tich hop. Chua xét den cac van dé xay dyng tri thirc méi tir cac tri
thirc san co. Vi vay, trong qua trinh thiét ké, can phai ton chi phi trong viéc xdy dung co so tri thirc
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tich hop mot cach thu cong.

Tuy nhién, dbi voi viée suy dién tién duogc trinh bay trong bai bao ndy chua thé hién du cac khia canh
tu duy cua con ngudi trong viéc giai van dé trén tri thirc. O nhitng di€u nay, thi cac cong trinh cta
cac nhom tac gidi [13, 19 - 20, 23] da trinh bay mot cach day du va h¢ thong.

So v6i mot s6 hé thong dua trén mo hinh ngén ngit 16n LLMs thi giai phap nay cho phep thiét ké cac hé
thong c6 kha ning suy luan dua trén tri thirc chic chan (tri thirc 15). Dac biét viéc tim kiém 10i g1a1 dua
trén cac suy ludn c6 cac luat, vi vay hé thong vira dam bao duogc do tin cdy va vira ¢o kha ning giai thich
duoc qua trinh suy luan. Diéu nay 1a mot trong nhimg diém ma céc giai phap dua trén LLMs can phai cai
thién. Tuy nhién, LLM:s lai cung cip gidi phap giao tiép tyr nhién, than thién. Vi vay, viéc két hop giira
LLM:s va tri thirc trong thiét ké cac hé théng Al 1a mot trong nhitng xu hudng mang tinh thoi dai.

5. KET LUAN

Bai bao da trinh bay mot mo hinh tri thirc tich hop giira Rela-Model va Ops-Model ciing cc van dé
nhu tao dung tri thirc méi, cac van dé suy dién giai van dé trén mién tri thic tich hop. Tur két qua
nghién ctru trén, bai bao cling da van dung vao cai dat thir nghiém trong viéc xay dung tri thirc hinh
hoc giai tich hai chiéu tir kién thac hinh hoc phfmg, kién thirc vé dai sb. Két qua cai dat cho ra 101 giai
ting budc, tu nhién va ¢ thé giai thich dugc qua trinh tim 10i giai. Nghién ctru gitip viéc sir dung tri
thirc sin co dé tao dung tri thirc méi, vin d& nay ¢ ¥ nghia quan trong trong viéc dong gop phat trién
cac hé théng thong minh giai van dé dua trén tri thire, dic biét 1 tri thirc quan hé va tri thirc toan tir.

Két qua dugce trinh bay van con mot sd van dé chwa dugc nghién ciru sau nhu phat trién cac ky thuat
suy luan trén tri thirc tong hop tir tri thirc hinh hoc phang, dai s, tri thtc tich hop (gitra hinh hoc
phang va dai s6) gitip viéc suy luan trd nén linh hoat va hiéu qua. Thuat giai tim 1o giai tap trung vao
viéc suy dién tién, chua khai thac cac nguyén Iy heuristics nhu (vét can, tham lam, thu ty, hay cac
ham heuristics), suy luan dung mau bai toan, dung bai toan mau. Bén canh do, tri thirc va bai tap thu
nghiém ciing con han ché. Tinh ning cap nhat tri thirc ciing can duoc nghién ctru va xem xét.

Cac nghién ctru tiép theo s& tap trung vao giai quyét cac van d& sau nhu: hoan thién cac co so ly
thuyét va cac phuong phap suy dién gitp he thong thé hién duoc kha nang suy luan mém mai, linh
hoat va hiéu qua trén da mién tri thirc. Tiép tuc phat trién cac phuong phap tich hop tri thirc cho cac
dang tri thire phd bién khac nhur giita tri thirc ham va tri thirc quan hé, giira tri thire ham va tri thire
toan tu, gilta tri thirc ham, tri thirc toan tir va tri thire quan hé. Tir d6 phat trién cac co so 1y thuyét
chét chg, giup cung cap phuong tién cho cc nha phat trién c6 thé xay dung cac tmg dung théng minh
c6 kha ning giai van dé trén tri thirc tich hop
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Nghién ctru nay duoc Truong Pai hoc Qudc té Hong Bang cap kinh phi thuc hi¢n dudi ma so dé tai
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