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CHUONG 1: TONG QUAN

1.1 Tong quan vé biéu dién tri thirc

Trong khoa hoc Tri tu¢ nhén tao, biéu dién tri thic va
phwong phap suy dién déng mot vai trd quan trong, quyét dinh trong
qué trinh xay dung va cai dat hé thong théng minh. Biéu dién tri thirc
chinh 13 nghién ctru cdc phuong phap md hinh tri thirc thyc té 1én hé
thong may tinh dé xac 1ap cach to chire Iuu trix tri thirc trén may tinh,
thong qua d6 hé théng ¢6 thé thuc hién mot sd tac vu nhit dinh cua
con nguoi, dac biét 1a hoat dong suy luan. Nghién ctru biéu dién tri
thirc dong gop cho su phat trién ciia khoa hoc may tinh déng thoi anh
hudéng dén sy phét trién trong cac ung dung thyc té trong cac linh
vuc tir tri tué nhan tao dén cong nghé phan mém. Phuong phap biéu
dién tri thirc cung véi ki thuat suy dién twong mg 14 nhiing thanh
phan co ban ctia hé théng thong minh.

1.1.1 Cac phwong phép biéu dién tri thirc

Hién nay c6 nhidu phuong phap biéu dién tri thirc, cac
phuong phap nay c6 thé phan thanh cac loai sau:

- Cdc phwong phdp biéu dién mang tinh cuc bg: bao gdm cic
phuong phap c¢d dién nhu biéu dién bang logic, hé luat din, mang
ngit nghi, két hop véi cac phuong phép tim kiém trén do thi dé tim
kiém muc tiéu ciia bai toan nhu BFS, DFS, A*,... Cac phuong phap
chi hudng dén viée giai quyét cac vén tri thirc mang tinh don 1é. Cac
hé théng xay dung cac ciu trac dir liéu dé giai quyét muc tiéu cua bai
toan béng cach phan rd muc tiéu thanh cac muc ti€u nho hon, tir d6
xay dung cac chién lugc dé giai quyét cac myc tiéu nho hon nay.

- Cdc phuwong phdp biéu dién cho cic mién tri thirc tong
qudt: Cac hé thong thong minh hién nay hudng dén viéc xay dung
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cac hé thong mang tinh thyc tidn, pht hop véi ning luc con ngudi
trong mét nhiém vu cu thé. Cac hé théng nay gém 2 thanh phén
chinh: Co s tri thirc va dong co suy dién. Cac phuwong phap hudng
dén viéc co thé tmg dung trong nhidu mién tri thie dé dap ung cac
nhu cau t6 chirc co s6 tri thirc trong cac hé chuyén gia khac nhau.
Mot sb phuong phap biéu dién tiéu biéu nhu biéu dién dya trén logic
mo ta, xay dung cac dd thi khai niém trén co s mang ngli nghia,
biéu dién bang frame va script. Cac nha nghién ctru ciing xay dung
céc phuong phép theo tiép can ontology dwa trén cac framework, va
céc cac mo hinh hinh thie (symbolic model) theo tiép can dai sb.

- Cdc phwong phdp biéu dién cho cdc vmg dung thuc tién mang
tinh hé thong: Mot sb cac phuong phap biéu dién tri thuc duoc
nghién ciru: biéu dién bing mang neural, biéu didn bing céac
ontology, xay dung cic cac mo hinh hinh thtrc cho viéc biéu dién tri
thirc. Hién nay, cac nha nghién ciru hudng dén viée xay dung cac hé
thong tich hop dua trén sy phdi hop cac phuong phap biéu dién tri
thire. Tri thirc ctia hé théng duoc thu thap tir cac ngudn khac nhau
nhu: mang x3 hoi, hanh vi va kién thic con ngudi théng qua cac
tuong tac trén Internet, thong tin dudi dang van ban (text), va thong
tin tir cac tap dir liéu 16n (big data). Didu nay dan dén doi hoi can
phai ¢ cac phuong phap biéu dién tri thirc thich hop cho cac ngudn
tri thirc ndy, chang han nhu phuong phap sir dung d6 thi tri thire. Vi
véy, bén canh viéc biéu dién cac tri thirc chic chén, cac phuong phap
biéu dién tri thue khong chic chin ciing duoc nghién ciru.

1.1.2 Céc hé thong irng dung
a) Hé chuyén gia
Hé chuyén gia (expert system) 1a mot hé théng xay dung dua
trén co so tri thirc ¢6 thé mé phong k§ ning va hanh dong ciia mot
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chuyén gia. H¢ chuyén gia sit dung cac tri thirc ciia nhitng chuyén
gia dé giai quyét cic van dé khac nhau trong linh vuc. Mot hé
chuyén gia gdm hai thanh phan chinh 13 co sé tri thirc va dong co suy
dién, cung v&i thanh phan dé hé thng giao tiép voi ngudi sir dung.

Co s6 tri thirc biéu dién cac sy kién 1a nhing gi da biét hay
nhiing thong tin c6 ich cua chuyén gia. Hién nay, co s¢ tri thuc cua
hé chuyén gia dugc xay duyng trén cAu triic cua cua tri thire linh vuc
va cac khai niém cua tri thirc theo tiép can hudng déi tuong.

bong co suy dién 1a mot hé théng suy dién tu dong dua trén co
sO tri thue thong qua viéc ap dung cac luat cua tri thic dugc dic ta.
Bén canh viéc suy dién, dong co suy dién ciing c6 kha ning giai
thich, dé giai thich cho nguoi str dung mot chudi cac 1y luan duoc sir
dung dé di dén mot két luan cu thé. Nguoi dung s€ cung cép su kién
cho hé thdng thong qua bd giao tiép ciia hé chuyén gia va nhan. dugc

nhitng cau tra 10i 12 nhing 15i khuyén hay nhimng goi ¥ tir hé thdng.

b) Hé hé tro gidi bai tdp thong minh trong gido duc

Trong gio duc, hé théng can phai c6 mot hé co so tri thirc diy
du dé co thé hudng din, hd tro ngudi hoc, dic biét 1a cac hé théng hd
trg giai bai tap thong minh (Intelligent Problem Solver — IPS). Trong
hé thong nay, ngudi hoc chi can khai bao cac gia thiét va muc tiéu
clia bai toan theo mot ngdn ngit dic ta nhit dinh. Nguoi dung co6 thé
yéu cau hé thdng giai hoic dua ra cac huéng dan giai cho cac bai tap
d6. Vi vay, cac hé thong hdi trg giai bai tap thong minh can phai co
mdt co sd tri thire day du dé c6 thé giai duoc cac bai tap thong dung
& murc do co ban va nang cao trong kién thirc ciia mén hoc. Bén canh

do, cac 101 giai hay huéng dan cta hé thong nay con phai mang tinh



su pham, gitip ngudi dung hiéu rd hon vé bai hoc va phwong phap

giai céac bai tap. Hé thong nay can phai dam bao cic yéu cau sau:

(RQ1) Chuong trinh c6 thé giai dugc cac bai tap théng dung

ctiia mon hoc.

(RQ2) Bai toan phai duoc dic ta bing ngdn ngit gin véi ngdn

ngilr ty nhién cliia con ngudi. Loi gidi cua bai toan cling phai

r0 rang, tung budc, twong ty nhu cach giai ciia con nguoi.

(RQ3) Qua trinh giai hay huéng dan giai bai tap can phai twong

tu nhu qua trinh nguoi hoc suy luan dé giai quyét bai toan.

Dé dap tmg dugc cac yéu cau do, hé théng IPS phai c6 mot co so

tri thie va bo suy dién manh mé dé thyuc hién. Vi vay, mot phuong

phap biéu dién tri thirc cho hé thong hd tro giai bai tap thong minh

can phai thda cac ti€u chuan sau:

- Tinh phd quat (Universality):

- Tinh kha dung (Usability)
- Tinh thuc tién (Practicality)
- Tinh hinh thirc (Formality)

Bang 1.1: So sanh Cac phuong phap biéu dién dya céac tiéu
chuan cua bi€u dien tri thirc cho hé thong thdng minh trong gido duc

ST Phwong phip Tinh pho Tinh kha Tinhxthl,rc Tinh hinh
T quat dung tién thirc hoa
1 | Biéu dién bang logic Miic 2 Miic 1 Miic 1 Mirc 4
2 Biéu dién bang logic mo ta Mirc 3 Mirc 2 Mirc 2 Miic 4
3 Bién dién dang mang Murc 2 Murc 3 Muc 2 Muc 3
4 Biéu dién tri thirc dang Frame Mirc 2 Mirc 2 Mirc 2 Mirc 2
5 Biéu dién bang ontology Murc 3 Murc 3 Muc 2 Muc 3
6 Biéu dién theo tiép can dai s6 Mic 1 Miic 2 Mic 1 Miic 4

1.2 Cac phwong phap suy dién

Bén canh m6 hinh biéu dién tri thirc, suy dién d€ giai quyét cac

bai toan dwa trén tri thirc ciing 1a mot van dé quan trong. Cac phuong

phap suy dién ty dong nham van dung kién thic da biét trong qua
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trinh 1ap luan giai quyét van dé trong d6 quan trong nhit 13 cac chién
lugc diéu khién gitp phét sinh nhing su kién méi tir cac su kién da
c6. Trén co so suy luan thyc té ciia con ngudi gom cac loai suy ludn:
—  Suy dién dang dién dich (Deductive Reasoning).
—  Suy dién dang quy nap (Inductive Reasoning).
—  Suy dién loai suy (Analogical Reasoning).
Dua trén cac loai suy ludn 4y, chiing ta c6 cac dang suy luan dé
sir dung cho cac mo hinh biéu dién tri thirc:
- Suy dién tién
- Suy dién Iui
- Lap luan dya trén tinh huéng
- Suy dién dya trén tri thirc Bai todn mau va Mau bai toan

- Suy dién véi cac heuristic.

1.3 Muc tiéu ludn an
1.3.1 Muc tiéu chung cia luin an

Luan 4n ndy s& xdy dung cdc md hinh dé biéu dién cac thanh phan
tri thire, ddc biét 1a cac thanh phan khai niém, tri thirc quan hé, tri
thirc toan tir, cac luat suy dién. Cac thanh phan trong mé hinh 1a
nhiing tip hop c6 cau tric va cac tinh chat nhat dinh. Cac mo hinh tri
thire dugc xdy dung phai thé hién cac dang tri thirc khac nhau, phd
bién trong cac ung dung thuc té, va mé hinh dugc cac van dé (bai
toan) ctia mién tri thire. Thong qua ciu trac ciia md hinh nay, sy ton
tai 101 giai cua cac bai toan ciing phai dugc nghién ctru va ching
minh, dé tir d6 1am co s¢ dé xay dung cac thuat giai suy dién dé giai

quy€t cac van de.



1.3.2 Cac vén dé giai quyét trong luin 4n
Trong thuc té, tri thirc vé quan hé va tri thirc toan tir 1a cac thanh
phan tri thirc thuong gip. Vi vy, cic md hinh biéu dién tri thirc phai
biéu dién dugc cac thanh phan tri thirc c6 dang nay. Do d6, ludn an
s& phai giai quyét cac van dé sau:

i/ Nghién ctru cdu tric ciia md hinh biéu dién tri thic quan hé,
mo hinh nay c6 nén tang 13 cac khai niém, quan hé va luat suy dién;
ddng thoi nghién ctru viée suy luan giai quyét cac van dé trén mo
hinh tri thirc ndy, cic van dé gdm: cac bai toan trén mot d6i tuong va
céc bai toan tong quat trén md hinh.

ii/ Nghién ctru ciu triic cia mo hinh biéu dién tri thirc ¢6 chira
toan tir, mo hinh nay co nén tang la cac khai niém, toan tu va luat suy
din; dong thoi nghién ctru viée suy luan giai quyét cac van dé trén
mod hinh tri thirc nay, cic van dé gdm: cac bai toan trén mot ddi
tugng va cac bai toan tong quat trén mo hinh.

iii/ Nghién ctru ciu trac cia mo hinh biéu dién tri thirc vira co
thanh phan quan hé, vira c6 thanh phan toan tir, mé hinh nay c6 nén

tang la cac khai niém, quan hé, toan tur va luat suy dién

1.4 Cac két qua ciia luan 4n
Trong ludn an, da dat dugc mot s6 két qua sau:
— Xay dung mo hinh tri thirc quan hé:

Xay dung cAu tric md hinh tri thac quan hé, Rela-model, 1a mot
bd gdm 03 thanh phin: (€. R. Rules). Trong do, € 1 tap cac khai
niém, mdi khai niém 1a mot 16p ddi twong, cac déi tuong cé cau trac
(Attrs, Facts, RulObj) va cac hanh vi ndi tai; R 1a tap cac quan hé

giita cac khai niém; Rules 1a tip cac luat suy dién cua tri thirc.



Trén mo hinh Rela-model, ching t6i d& mo6 hinh hoéa cac 16p bai
toan: Bai toan trén mot ddi tugng gdm cac van dé xac dinh bao dong
tap thudc tinh, bao dong tap su kién, dién giai suy luan; bai todn trén
mo hinh gém cic van dé xac dinh mot ddi tuong, mot quan hé gitia
cac d6i trong. Cac thuat giai giai quyét cic bai toan ciing di duoc
chting minh tinh dirng, va 6 phuec tap.

— Xady dung mé hinh biéu dién tri thire ¢6 chira todn tik:

Xay dung cAu tric mé hinh tri thirc toan tt, Ops-model, 1a mot bd
gém: (C. Ops, Rules). Trong do, € 1a tap cac khai niém, mdi khai
niém 1a mot 16p dbi tuong, cac ddi twong co ciu trac (Attrs, EqObj,
RulObj) va cac hanh vi ndi tai cua n6; OBS 1a tip cac toan ti gilra
cac khai niém, cac phép toan nay gém hai loai 14 toan tir mot ngdi va
toan tir hai ngoi; Rules 1a tap cac luat suy dién.

Trén mo6 hinh Ops-model, bén canh cac bai todn trén mot ddi
tuong, cac 16p bai todn trén mo hinh ciling dugc nghién ctru: Xac
dinh ddi tugng, tinh gia tri biéu thue, rat gon biéu thtec, ching minh
ddng thuc giita cac biéu thuc, bién d6i biéu thirc twong dwong. Cac
thuat giai ciing dugc chimg minh tinh dung, va do phuc tap.

— Xady dung mé hinh tri thirc gom cd quan hé va todn tir

Mo hinh tri thirc gdm ca quan hé va toan tir, Rela-Ops model, 1a
mot bd g@)m cac thanh ph?m: (€. R, Ops, Rules). Cac khai ni€ém
trong cau tric cac ddi tuong trong thanh phan € 1a mot 16p cac doi
tuong co cau tric va hanh vi nhat dinh. Thanh phan tap luat Rules
va cac su kién dugc dinh nghia va phan loai mot cach cu thé. Bén
canh d6, cdu tric cac thanh phan khac trong mé hinh ciing duoc xay
dung dua trén kién tric clia ching trong cac mo hinh Rela-model va
Ops-model. Ngoai ra, mdi lién hé giita cac thanh phan ciing duoc
lam 15, déc biét 1a quan hé giita thanh phan R va Ops.
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Chuwong 2: MO HINH TRI THUC QUAN HE

2.1 M6 hinh tri thirc quan hé
Mot s6 cac ky hiéu duoc sir dung trong chuong nay:
R: tap cac s6 thuc.
var(u): Tap céc bién trong biéu thuc u.

Pinh nghia 2.1: M6 hinh tri thirc quan h¢, Rela-model, 1a mét bo
gdm 03 thanh phan:

(C. R, Rules)

Trong d6, € 1a tip cac khai niém, mdi khai niém 1a mot 16p cac
doi tuong. Mai dbi tugng c6 cac thudc tinh va cac quan hé ndi tai
giita cac thudc tinh d6, ddi tuong ciing co cac hanh vi giai quyét cac
16p van dé trén ban than nd. R 1a tip cic quan hé hai ngoi giita cic

khai niém trong €. Tap Rulles 1a tip cac luat cta tri thirc.
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Cap C R Rules Sw kién
Co) - Tép cac s6 thuc R - Quan hé gitra céc s0 MBbi luat r€ Rules thuoc | Mot sy kién thudc mot
- Céc khai niém co so: trong trudng s6 thyuc R: mot trong ba dang sau: trong céc loai sau:
+ Khai niém co so ¢ dugce <,=) ; 1/ Théng tin loai doi
xac dinh bai tap cac phan -Roc{® | ® c L x Ly, 1. Ludt dan: tuong
tu, tap nay duoc goi la tap ci, ¢j € Cg)} | T cO dang: Déf: ta:  x:c
th¢ hién, ky hiéu 1a L. * Trong trudng hop ci = | u(r) = {fi, H,... .5} — bicu kién: xeX* ce €
+L#0 ¢j, cac tinh chét sau cuia @ | {d1,q2,---qif = W(r) )
+Mbi o € I duoc goi la s& duogc kiém tra: phan xa, 2/ Sy xdc dinh mot doi
mot déi tuwgng cua khai d6i xtmg, phin xung, bic | Vvoifi, qgila cac sy kién. tiwong
niém c. cau. ) bic ta: o
Cay Mai khai niém thudc Coyla | R, (@ ®c 1 x L, 2. Ludt phat sinh mot doi bicukién:o e I,,c € €

mdt 16p cac dbi tuong. Cau

triic mdi khai niém nay 1a

mdt bo gdm 03 thanh phan:
(Attrs, Facts, RulObj)

1/ Attrs tap céac thudc tinh:
O # Attrs  { x;,i=1..n |
xi € L, ci €C)}
2/ Facts tap cac sy kién cua

ci, ¢j € Gy v Cq)
cie C(l) \% Cj S C(])

}

* Trong trudng hop ci=
¢j, cac tinh chit sau ctia @
s€ duoc kiém tra: phén xa,
dbi xtng, phan xtng, bic
cu.

turong moi:
r 12 mot luat dan c6 dang:
u(r) — w(r)
voi u(r), v(r) 1a cac tép sy
kién thoa diéu kién:
3 dbi tuong o:
0 ev(r)vao ¢ u(r)

3. Ludt twong dwong:

3/ Sw xdc dinh mét ddi
twong bang mot gid tri
hang.
Dac ta: o =<const>
Piéukién:o e I,,c € €
<const>: constant

4/ Sw bang nhau giita




khai niém
Facts c { f|f 1a su kién,
var(f)  Attrs}

3/ RulObj tap cac luat dan
cua khai niém:
RulObjc {u—v|uv
tap cac su kién, var(u)
c Attrs, var(v) C
Attrs, uMv=0}

Ce)

Mdi khai niém thudc C) 1a
mot 16p cac dbi tugng. Cau
triic mdi khai niém nay 1a
mot bo gom 03 thanh phan:
(Attrs, Facts, RulObj)

1/ @+ Attrs  { xi, 1=1..n |
Xi € Ici, cle C(()) v
Cay}

2/3 x, € Attrs, IcxoeCry, Xo
€ lexo

R, {(D|q)g1ci><lcj,
ci, Cj e Coy U Cayu Cpy
cie C(z) \Y Cj (S C(z) }

* Trong truong hop ci =
¢j, cac tinh chét sau ciia @
s& duoc kiém tra: phan xa,
dbi xtng, phan xung, bic
cau.

Quan h¢ phan cap < € Ry:
ci < ¢j & ci 1a khai niém
con cua ¢j

r ¢6 A(r), u(r) va v(r) 1a cac
tap su kién thoa:
h(r), u(r) — v(r), va
h(r), (r) — u(r)
déu ding.
r duoc ky hi¢u:
h(r), u(r) & V()

hai doi tuong
Pacta:x=y
biéu kién: x,yel,, ce €

5/ Quan hé giita hai doi
tuwong
Pacta:xd y
Diéu kién: ® € R,
X€lx,ye€ly,
cxelC,cyeC

* Kind(f): ham tra vé
loai cia su kién f.
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3/ Facts — { f|f 1a mot sy

kién, var(f) c Attrs }

4/ RulObjc {u —v|uvla
tap cac su kién, var(u)
c Attrs, var(v) C
Attrs, uMv=0}

¢j. Attrs c ci. Attrs
< J¢j.Facts C
¢j.RulObj C bj

Ca

Moi khai niém thugc C3) la
mot 16p cac dbi tugng. Cau
triic moi khai niém nay 1a
mét bd gdm 03 thanh phén:
(Attrs, Facts, RulObj)

1/ @ # Attrs — { x;, i=1..n |
xi € L, ci € Coy U
Coyw Cop}

2/3 x, € Attrs, IcxoeCp2), Xo

€ Iexo

3/ Facts c { f|f 1a mot sy

kién, var(f) c Attrs}

4/ RulObjc {u —v|uvla

tap cac su kién, var(u)

Attrs, var(v) C Attrs, u M v
=0}

R; {(D|(Dglci><lcj,
ci,cj € U
cie C(3) \% Cj € C(3)
¥
* Trong trudng hop ci =
¢j, cac tinh chat sau cia @
s€ dugc ki€m tra: phan xa,
doi xting, phan xung, bac
cau.

Quan hé phan cap < € R:

ci < ¢j < ci la khai niém
con cua cj
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2.2 M6 hinh bai toan va thuit giai
Céc bai toan trén mo6 hinh Rela-model dugc phan thanh hai
loai: Bai toan trén dbi tuong va Bai toan téng quat trén mo hinh.
2.2.1 Bai toan trén doi twong va cac thuat giai
Cho dbi tugng Obj = (Attrs, Facts, RulObj) thudc mot khai niém
trong md hinh Rela-model. Pdi twong nay c6 kha ning giai duoc cac
bai toan sau:

Bai toan 1: X4c dinh bao dong cia tip thudc tinh: Cho tap A
< Obj.Aetrs. Trén co sd cac luat trong Obj.RulObj, xac dinh tap 1on
nhét cac thude tinh c6 thé duge suy dién tir A.

Bai toan 2: Xac dinh bao dong cua tap sy kién: Cho tap su
kién F. Trén co s¢ cac luat trong Obj.RulObj, x4c dinh tip 16n nhét
cac su kién c¢6 thé duoc suy dién tr F.

Bai toan 3: Dién giai suy luan va cho biét 10i giai ctia bai toan
c6 dang: F — G, voi F 1a tap su kién va G 1a sy kién muc ti€u va
var(G) c Obj.Attrs.

pé giai quyét céc bai toan trén dbi tuong, mot s6 khai niém sau
can duoc dinh nghia: lut suy dién, bao déng thudc tinh, bao dong
su kién, tap sinh thudc tinh, tip co sé cua thudc tinh, ddi twong xac
dinh, 101 giai.
DPinh nghia 2.1: Bao dong tdp su kién
Cho dbi tugng Obj = (Attrs, Facts, RulObj) ciia mot khai
niém trong C.
a/ OBJFACTS(Obj): Tap cac su kién c6 thé suy dién tir cac su
kién trong Obj.Facts bang cach ap dung ludt trong Obj.RulObj.
Cho F ¢ OBJECTFACTS(0Obj) 1a tap cac su kién.
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Bao dong tdp su kién F boi doi tuwong Obj, Obj.Closure(F),
1a tap m& rong 16n nhit cua F bang cach ap dung cac luat trong
suy dién trong Obj trén tap F.

b/ Cho A — Obj.Attrs.

Bao déng tdp thubc tinh A béi doi twong Obj,
Obj.AClosure(A), 1a tap 16n nhat cac thudc tinh ciia Obj co thé suy
ra tir A boi ap dung céc luat suy dién trong Obj trén tap A.

Obj.AClosure(A) = Obj.Closure(A) M Obj.Attrs

Dua trén dinh nghia ctia bao dong tap su ki€n, ta c6 thuat giai
cho bai toan 2: Xac dinh bao dong tap sy kién cua ddi tuong. Thuét
giai ndy ciing c6 thé giai quyét bai toan 1 trén doi tuong.

Thuat giai 2.1: Gidi bai toan 2

Input: Déi tugng Obj = (Attrs, Facts, RulObj), F
OBJECTFACTS(Obj) 1a tap su kién.
Output: Obj.Closure(F)

Pinh ly 2.1:
(1) Thuat giai 2.1 la hitu han.
(i) Bé phitc tap ciia thudt gidgi 2.1 la O(m*")
Trong d6, m = card(F): s luong cac su kién trong F
n = card(RulObj): s6 luong céc luit trong RulObj.
k = max{card(u(r)) | re RulObj}

2.2.2 Bai toan trén mo hinh Rela-model
Bai todn tong quat trén mo hinh Rela-model c6 gia thiét gdm

cac doi tuong va su kién giira cac doi twong, muc ti€u bai toan la
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xac dinh mot ddi twong va xac dinh mot quan hé giita cac d6i
twong. M6 hinh cta bai toan nhu sau:
O,F) -G
Trong d6: O — 14 tip cac dbi tugng cua bai toan,
F — la tap cac su kién,
G - la muc ti€u cua bai toan.
Pinh nghia 2.2: Loi giai cua bai todan
Cho mién tri thire K = (C. R. Rules), va bai toan P = (0, F) —
G trén tri thuc XK.
(a) Giasa D=1]ri, 12, ..., rm] 12 ddy cac quy téc suy luan, D thoa
cac diéu kién sau:
(1) r1 4p dung duoc trén F. Bat ri(F) = F U ve(ry)
(2)Vk =2,m , i 4p dung dugce trén rii(F).
bat r(F) = 1c1(F) U v (1)
Pit D(F) = ru(F).
Bai toan P dugc goi 1a gidi duwoc khi va chi khi ton tai ddy cac
quy tic suy luan D sao cho G C D(F).
(b) Néu bai toan P giai duoc, ton tai ddy cac quy tic suy luan D
=[r1, 12, ..., I'm] Sa0 cho G C D(F).
Vk=2m: s, =[n,u,_;F), v, @E)]
S =[si, s2, ..., Sm] dugc goi la loi gidi cua bai toan P va sk

goi la budc gidi cia bai toan P.
(c) Giastr S, T la cac o1 giai cta bai toan P.
S dugc goi 1a tot hon T khi va chi khi card(S) < card(T)

Thudt giai 2.2: Thudt gidi gidi quyét bai todn trén Rela-model
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Cho bai toan P = (0, F) = G trén mién tri thirc K = (Cs R.
Rules), ta co thuat giai sau dé tim 10 giai cho bai toan P:
Input: P=(0,F) > G
Output: Loi giai bai toan P
Thuét giai duoc xdy dung theo chién lugc suy dién tién két hop
v6i cac luat heuristic, dong thoi cac dbi tuong cling tham gia vao

qué trinh suy luan dé giai quyét bai toan.

Bo dé: Cho mién tri thite X = (C. R. RUles) va (0, F) la gida
thiét ciia mét bai todn trén mé hinh.

Khi d6, ton tai mot tdp lon nhat Ko, r) thoa man diéu kién bai
toan (0, F) — Ko, p la gidi dwoc, nghia la: V'S la tap hitu han cac
suw kién théa man diéu kién la bai todn (O, F) — S gidi duoc, khi
do SC Ko, p..

Pinh 1y 2.2: Cho mién tri thirc K = (€. R Rules), va bai
todn P = (0, F) — G trén mién tri thirc. Cac ménh dé sau la tuwong
duong:

(i) Bai todn P giai duoc.
(ii) G C Ko, r
(iii) Ton tai day quy tdc suy ludgn D théa man G C D(F)

Dinh 1y 2.2 ching minh rang thuét giai suy dién tién s& luén cho
ta két qua cua bai toan. Hon nira, thuét giai 2.2 dugc thiét ké dua
trén chién lugc suy dién tién nay, do d6 dinh 1y 2.2 ciing da chimg

minh cho thuat giai 2.2 s& ludn dan dén két qua ctia bai toan.
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2.3 Ung dung xay dung H¢ giai bai tip thong minh kién thirc
hinh hoc khong gian cip Trung hoc phd thong
2.3.1 Thiét ké h¢ théng
Kién tric cia mot hé thdng giai bai tap thong minh
(Intelligent Problems Solver - IPS) dugc trinh bay trong hinh 2.1.
Hé thong nay co cdu trac cgdm cac thanh phan: co so tri thirc,
dong co suy dién, bod giai thich, by nh¢ lam viéc, quan ly tri thuc

va giao dién.

||||||

Hinh 2.1: Kién trac hé giai bai tap thong minh.
Pé hd tro cho viée hoc tap kién thtrc toan cép THPT, hé théng IPS
phai cho 101 giai phu hop voi trinh d6 cua hoc sinh THPT. Co s6 tri
thirc ciia hé giai bai tap kién thirc hinh hoc khong gian duoc dic ta
theo mo6 hinh Rela-model, gém 3 thanh ph?m (C. R, Rules).
2.3.2 Két qua thir nghiém
a) Toc dé va loi gidi ciia chirong trinh hé gidi bdi tdp thong

minh kién thirc hinh hoc khéng gian:
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Chuong trinh da thir nghiém 141 bai tdp dugc thu thdp tir cac
sach va tai liéu vé kién thic hinh hoc khong gian cap THPT. Cac
bai tap nay dugc phan thanh cac loai sau:

e Dang 1: Cac bai tap vé xac dinh giao diém gita mot
duong thang va mot mat phang, hodc giao tuyén giira hai
mit phang.

e Dang 2: Bai tdp vé quan hé song song.

e Dang 3: Bai tdp vé quan hé vudng goc.

e Dang 4: Bai tap téng hop — st dung phdi hop céc tinh
chat cia quan hé song song, vudng goc va giao tuyén,
giao diém trong qua trinh giai bai toan

Chuong trinh dugc thir nghiém trén may tinh ¢ cdu hinh: Intel®
Core™ i5-3210M CPU @ 2.50GHz, RAM 8.00GB, Operating
system: Window 8§, 64-bit. Chuong trinh dugc thir nghiém voi cac
thudt giai trong cac truong hop sau:

+ Truong hop 1: Thuft giai khong st dung cac quy tic
heuristic.
+ Trudng hop 2: Thuat giai sir dung cac quy tic heuristic.

Chuong trinh c6 thé giai dwoc 110 bai toan voi thoi gian trung
binh cho mdi dang bai toan nhu sau:

Bang 2.1:  So sanh thoi gian cua cac truong hgp va 1o giai

56 bii tos Thoi gian trung binh
Dang o bal toan (gidy)
giai duoc
Truong hop 1| Trudng hop 2
1 36 184.4 42
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2 35 215.2 131.5

3 24 432.2 161

4 15 308 106.9
Tong cong 110

b) So sanh voi chwong trinh giai toan toan hinh hoc khong
gian khac
Trong (¥), cac tac gia da st dung phuong phap coordinate-
free dua trén thé tich dé ching minh mot sb dinh 1y trong hinh hoc
khong gian. Phuong phap nay sir dung cac déc trung cua hinh hoc
vé dién tich va thé tich dé chimg minh cac dinh 1y vé hinh hoc
khong gian véi 101 giai 1a doc dugc. Tuy nhién, cac 161 gidi nay
khong ty nhién, con mang tinh may moc va khong moé phéng duoc
qué trinh giai quyét bai toan cua con ngudi, vi vay no rat kho dé
g dung cho viéc ho trg hoc tip ciia hoc sinh.
So sanh vé sw biéu dién co s tri thirc ciia hinh hoc khéng gian:
Chuong trinh dugc xdy dung khong thé giai dugc cac bai
toan vé tinh toan trong hinh hoc khong gian; tuy nhién, chuong
trinh ¢ thé biéu dién dugc cac kién thirc trong hinh hoc khéng
gian t6t hon, dic biét 1a cac khai niém. Trong (*), mdi khai niém
chi 1a tén ctia mot kiéu dit liéu, nhung trong chuong trinh ching
t6i, moi khai niém 1a mot 16p cac doi tuong cé ciu tric toan hoc 1o
rang, dong thoi cac ddi twgng nay ciing c6 cac hanh vi dé giai

quyét cac lop van de€ trong ndi tai nd, do do viéc bicu dién nay tu

(*) J. Jiang, J. Zhang, A Review And Prospect Of Readable Machine Proofs For

Geometry Theorems, Journal of System Science and Complexity, 25 (2012) 802-820



nhién hon va linh hoat hon. Vi vy, cidc quan hé va cac luat trong

chuong trinh chiing t6i c6 thé biéu dién tuong ty nhu trong thuc té.

thong minh trong gidao duc:

So sanh theo tiéu chudn ciia mét hé théng hé tro gidi bai tdp

Bang 2.4:  So sanh cac hé thong giai bai tap hinh hoc khong gian

Tiéu
chuan

Chwong trinh chitng minh
dinh ly hinh hgc khong gian
*

HE¢ gidi bai tap thong minh hinh hoc
khéng gian

Giao
dién
than
thién
VOi
nguoi
dung

e Nguoi ding chi cin khai bao bai toan theo ngdn ngir dic ta nhat dinh.

e Loi giai c6 thé hidu duoc.

e Giao dién chuong trinh
khong than thién. Ngudi dung
su dung thong qua cac dong
1énh.

e Loi gidi phuc tap. Hoc sinh
rét kho dé hidu. Loi giai khong
phu hop véi viée giai bai tap
cua hoc sinh.

e Chuong trinh c6 giao dién GUI véi
nhidu chirc ning hd trg ngudi ding.

e Loi giai tuong ty nhu cach giai bai
toan cua hoc sinh. Qua trinh suy ludn st
dung céac kién thuc trong chwong trinh
toan hoc cip THPT.

Co so
iri thirc
day du

e Sir dung hé luat din dé biéu
dién co s tri thirc.

e Chua biéu dién dugc diy du
céc kién thirc trong hinh hoc
khong gian 6 THPT

e Viéc biéu dién co so tri thirc hinh hoc
khéng gian gin v&i trong thuc té thong
qua cdu tric ciia md hinh Rela-model.

e Co s tri thire dap g duogc kién thice
cua trinh d6 THPT. Tuy nhién, n6é chua
biéu dién dugc cac tri thirc vé tinh toén.

Kha
nang
gidi
quyét
vin dé

e L0 giai 0 rang, tung budc.

e Sur dung cac dac trung cua
hinh hoc vé& dién tich va thé
tich trong qua trinh suy luan.

e Chuong trinh c6 thé giai
dugc hau hét cac bai tap co thé
chuyén vé dang dién tich hoic
thé tich.

e Qua trinh suy luan sir dung céc su kién
va cac luat vé& giao diém, giao tuyén,
quan hé song song, va quan hé vudng
gbc.

e Chuong trinh c6 thé giai duoc cac bai
tap vé& quan hé song song va vudng goc.
e Chuong trinh vin con hién thi cac
budc giai an ma hoc sinh s& khéng can
phai viét ra trong qua trinh giai bai tap.

Sw hitu
ich déi
VO
nguoi
hoc

e Thoi gian giai cic bai tap 12 chip nhan duoc.

e 101 gidi cua chuong trinh
khong thich hgp véi trinh do
cling nhu kién thic cua hoc
sinh THPT.

e Chuong trinh c6 thé hd tro tdt ch viée
hoc vi 101 giai ciia chuong trinh twong tu
nhu cach giai cia hoc sinh, st dung
dung kién thirc trong chuong trinh hoc.
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Chuwong 3: MO HINH TRI THUC TOAN TU

3.1 Mo hinh tri thirc toan tir
Mot s6 cac ky hiéu duoc sir dung trong chuong nay nhu sau:
e [R: tap hop cac sb thuc
e var(u): Tap hop cac bién trong biéu thirc u
2.1.1 Ciu triic cac thanh phin ciia mé hinh

Pinh nghia 3.1: M6 hinh biéu dién tri thirc toan tir, goi la
Ops-model, 1a mot bd gém ba thanh phén:

K = (C., Ops. Rules)

Trong d6: € 1a tap cac khai niém ciia mién tri thirc. ODS 1a
tap cac toan tu. Trong bai bao nay chiing t6i chi xét todn ti hai
ngoi trén cac khai niém trong tap €, cung véi viéc khao sat cac
tinh chit cua toan tir: d6i xtng, két hop, phan tir trung hoa.
Rules 13 tip cac ludt, cac luat trong mdé hinh nay dugc phéan
thanh hai loai: luat dang luat dan va luat dang phuong trinh.

3.1.2 Thanh phan toan tir
Pinh nghia 3.2: Dinh nghia biéu thirc
<expr>:= o | V<expr> | <expr>O<expr>
o: d6i twong
V:toan th mdt ngdi  ®: toan tir hai ngdi
Néu O c6 tinh chét két hop, khi d6 ta co: (p, q, r 14 cac biéu thirc)
p®qOr=(pO®qOr=pO(qOT)
Pinh nghia 3.3: Chiéu dai cua biéu thuc
Cho g 1a mot biéu thire, length(g) — chiéu dai cua biéu thirc

g - duoc tinh nhu sau:
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a/ Néu g chi c6 mot ddi tuong x thi:
length(g) = 1 néu x € I and ¢ € €
length(g) =2 néux € L. and ¢ € €
length(g) =3 néux € L. and ¢ € €
b/ Néu g = @ f, voi f 12 mot biéu thirc, va @ 1a toan tir
mot ngodi, thi: length(g) = length(f) + 1
¢/ Néu g =f® h, véi f, h 1a cac biéu thirc, va toan tir hai
ngoi ® € OPS, thi: length(g) = length(f) + length(h)
Pinh nghia 3.4: Cho p 1a mét biéu thirc giita cac ddi tuong, ta
dinh nghia cay T(p) dé biéu dién p theo quy nap nhu sau:

a) Nép p 1a mot dbi twong, thi T(p) 1a mot node c6 nhan 1a p.

b) Néu p = Dq, voi @ 1a toan tir mot ngdi va q 1a mot biéu
thire, thi T(p) 1a mot ciy v6i gbe duoc dan nhan 1a @ véi
mot nhanh trye tiép tir gde dé 1a T(q).

¢) Néup=q0Or, véi O 1a mot phép toan hai ngdi, q var 1a
céc biéu thirc, thi T(p) 1a mot cay voi gbe duge dan nhan la
O v6i hai nhanh truc tiép tir géc d6 1a T(q) va T(r).

d) Néup=q ® q...® qx, voi ® 1 phép toan hai ngdi c6
tinh chat két hop va q; (j=1...k) 1a cac biéu thuc thi T(p) la
mot cdy v6i gbe duge dan nhin 1a ® véi k nhanh tryc tiép
tir gbe d6 1a T(qw), ..., T(q).

3.2 Mo hinh bai toan va thuét giai
3.2.1 M6 hinh bai toan
Pinh nghia 3.5: Cho mién tri thirc toan tir K = (C. ODS.

Rules), cic bai toan trén tri thirc K duge mo hinh nhu sau:
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a/ Loai 1: M6 hinh bai toan gdm 3 thanh phan:
0={0,,0,, ..., 04}, tap cac ddi tuong
F={fi, ..., fu}, tap cac sy kién
G = {KEYWORD: expr} voi “KEYWORD?” la tir khoa ctia muc
tiéu va expr la biéu thirc, “KEYWORD?” c¢6 thé 1a cic tir khoa sau:
“Xéc dinh”: Xac dinh mot biéu thic hay dbi tugng.

“Tinh”: Tinh gi4 tri mot biéu thuc.
“Rut gon”: Rut gon mot biéu thirc.
Bai toan dugc ky hiéu béi (O, F) —» G
b/ Loai 2: M6 hinh bai toan cé6 dang: (O, F),E - G
Trong d6, E = {expri, expra, ..., expr,!}, tip cac biéu thirc
giita cac ddi tuong trong O
G = {KEYWORD: expr} voi “KEYWORD” la céc tir khoa:
- “Chirng minh”: Chirng minh déng thirc giita cac biéu thic.
- “Bién d6i”: Bién ddi d6i twong thanh mot biéu thirc giita cac

dbi twong cho trude.

Pinh nghia 3.6: Bién doi mét biéu thirc.
1. Cho expr, s, ula cac biéu thirc.
Ky hiéu: subs(expr, s, u) 1a mot biéu thuc, trong d6 biéu thirc u
trong expr dugc thay thé bang s.
2. Cho f 12 mét biéu thirc va r 1a mot ludt dang déng thue, f co
mdt biéu thirc con g.
o f ¢ thé bién doi boi luatr néu g la mot vé cla luatr.
o Néug=Ileft(r): Dit r(f) = subs(f, g, right(r))
o Néu g=right(r): Dit r(f) = subs(f, g, left(r))
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e HOAC f ¢6 thé bién doi boi luat r néu 3 bién p, trong
r va biéu thirc e, thoa méan g 1a mot vé ciia subs(r, po, €o).
o Néu g = left(subs(r, o, €0)): Dit r(f) = subs(f,
g, right(subs(r, po, €5)))
o Néu g = right(subs(r, po, €,)): Pat r(f) = subs(f,
g, left(subs(r, po, €0)))

Mot dbi twong trong mo hinh Ops-model c6 cac hanh vi giai
quyét cac van dé trong ndi tai cua ching, trong d6 viéc xac dinh
bao dong cua cac su kién trong dbi twong chinh 13 bai toan co sé.

Pinh nghia 3.7: Bao dong ciia cdc sw kién trong doi tiwong
Cho dbi twong Obj = (Attrs, EqObj, RulesObj) 13 mot dbi
tuong cua khai niém trong C, va A 1a tdp céac sy kién lién quan
dén céc thudc tinh cta Obj.
Khi dé:
a/ Néu e  EqObj: khi d6 e 1a hé phuong trinh giira k bién
c6 kiu gia trj 1a s6 thuc {x1,x2,...,xx} < Attr
e ap dung duwoc trén A khi va chi khi tur cac sy kién loai 3, 4
va 5 trong A, ta co:
+ e c6 thé giai dé xac dinh gia tri cac bién {x1,X2,...,Xk}.
bit e(A)=A U {x1,X2,...,.Xk }
+ HOAC tir e c6 thé sinh ra cac quan hé méi dudi dang
phuong trinh giita cac bién {x1,xa,...,xi}
pa: e(A)=A Ll left(f), right(f))
b/ Néu g € RuleObj*%3a luat dan c6 dang: u(g) — v(g)
g dp dung duwoc trén A khi va chi khi u(g) C A.
bat: g(A) =AU v(g)
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c/ Patro(A) = A vas =[r1, I2,..., I'm| VOi 1« € RulesObj hay
1« < EqObj, s dugc goi 13 suy dién doi tiwgng khi va chi khi s
thoa cac diéu kién:
(HVk = I,_m , T ap dung dugc trén rii(A).
bt r(A) = 1(1i-1(A))
(2) Vr € RulesObj\{r\.12,...,rn}, r khong ap dung dugc
trén rm(A).
(3) Vr € EqObj\{11,12,...,1m}, 1 khong 4p dung duoc
trén rm(A)
Dit Dop(A) = {s =[11, 12,..., I'm] | s 12 mot suy dién ddi twong}
d/ Bat: Obj.Closure(A) = 1m(A4)
Obj.Deduce(A) = da, v6i da € Dopi(A)
va card(ds) = min{card(s) | s € Dovj(A)}
Ménh @& 3.1: Cho doi twong Obj = (Attrs, EqObj,
RulesObj) 1a mét doi twong ciia mot khai niém trong € va A la
tdp cdc sw kién lién quan dén thudc tinh ciia Obj.
Gid sir ton tai hai danh sach s = [ry, ra,..., rm] va t = [fi,
foreee, o] VOi s, t € Dowi(4). Khi do, ta co: rm(4) = fa(A)
Ménh dé 3.1 chi ra rang dinh nghia Obj.Closure(A) trong
dinh nghia 3.7d 1a mot dinh nghia tot (well-defined)
3.2.2 Thuit giai giai quyét cac vin dé
a) Thudt gidi suy dién trén doi tiwong
Thuit giai 3.1: Trén mién tri thizc dang Ops-model, cho dbi
tugng Obj = (Attr, EqObj, RuleObj) va A 1la mét tap cac sy kién
cia Obj. Thuat gidi sau s€& xac dinh Obj.Closure(A) va
Obj.Deduce(A).
Input: Obj = (Autr, EqObj, RuleObj).
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A: Tap cac su kién trén Ob;.
Output: Xac dinh Obj.Closure(A) and Obj.Deduce(A)

b) Thudt gidi cho bai todn xdc dinh mét doi twong hay gid tri
mot biéu thire
Thuat giai 3.2: Cho bai toan S = (O, F) — G thudc loai 1 cia
mo hinh tri thuc toan t Ops-model nhu trong dinh nghia 3.7a, ta
c6 thuat giai sau dé tim 10i giai cho bai toan S:
Input: S = (0O, F) — G voi G = {*Xac dinh”: expr}
Output: Loi giai cua bai toan S
Thuét giai nay duogc xdy dung dwa trén chién luoc suy dién
tién, trong d6 cac ddi twong sir dung thuat giai 3.1 tham gia vao
qua trinh suy dién thong qua cac hanh vi ciia ctia chiing.

Céc thuat giai cho md hinh tri thirc toan tir thé hién tu duy cua
con ngudi trong qua trinh suy dién, tim 10i giai ctia bai toan.
Thuat giai 3.1 chinh 12 budc suy luan trén ban than dbi twong,
trong qua trinh nay, dbi tuong s& tu dong suy luin phat sinh cac
su kién thong qua hanh vi ndi tai cta ddi tuong. Bén canh do, hé
thdng ciing s& tim 10i giai thong qua viéc phat sinh cac su kién
dua trén cac luat dan va viéc giai cac phuong trinh dugc xay dung
tir cac ludt dang ding thirc cua tri thirc trong cac thuat giai 3.2.

¢) Thudt gidi rit gon biéu thirc
Thuat giai 3.3: Cho mién tri thirc K = (C. OPs. Rules)
duoc biéu dién theo mo hinh Ops-model, va bai toan S loai 1 ¢6
dang: (O, F) — G nhu trong dinh nghia 3.5a, G = {“Rut gon™:
expr}. Thuat giai s& tra vé mot biéu thic g 1a rat gon cta biéu
thirc expr, nghia 13 g 12 biéu thirc théa man:
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g=exprVavVh h=f=g<<h
Input: S=(0,F)— G voi G= {*Rut gon”: expr}
Output: g.
Y tudng thuat giai: Trude tién, thuat giai nay sir dung cac

luat dang phuong trinh dé thu gon biéu thirc expr don gian nhét c6
thé. Ta duoc mot biéu thirc méi, goi 1 min. Sau d6, biéu thirc min
s& duoc khai trién va ta s& tiép tuc thu gon biéu thirc duge khai
trién do, ta dugc biéu thirc 4. Néu biéu thic 4 don gian hon min,
ta thay thé min boi h va tip tuc lap lai budc khai trién. Néu &
khong don gian hon min, ta ding thut toan. Qua trinh khai trién
biéu thirc s& dugc thuc hién toi da B 1an (B 1a hiang s6). Két qua
cudi cuing chinh 1a biéu thirc g.

Héng sb B phu thudc vao mién tri thirc, nd duoc xac dinh dua
trén vi€c giai cac bai tap dugc thu thip trong thuc té. Vi duy, trong

kién thac Pai sb vector, chung ta chon B =17.

d) Thudt gidi chirmg minh mot dang thirc:

Thuit giai 3.4: Cho mién tri thirc K = (C. OPs. Rules)
duoc biéu dién theo mo hinh Ops-model, va mot bai toan S thude
loai 2 c6 dang: (O,F), E — G nhu trong dinh nghia 3.7b, thuat
giai chimg minh hay xac dinh mot dang thirc giira hai biéu thirc:

Input: S= (0, F), E—> Gvoi E = {f, g}
Output: Chimg minh dang thirc: f=g
e) Thudt gidi bién doi mét doi twong thanh biéu thirc giita cdc
doi twong cho triede
Thuit giai 3.5: Cho mién tri thirc K = (C. OPS. Rules)

duoc biéu dién theo mé hinh Ops-model, va mot bai toan loai 2 ¢
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dang: (O,F), E — G nhu trong dinh nghia 3.7b, thuat giai s€ bién
d6i mot dbi tuong thanh biéu thirc giita cac ddi twong cho trudc.
Input: S=(0,F),E— G
Output: Bién d6i ddi tuong o thudc O thanh biéu thuc giita
cac dbi tugng cho trude thude O.
3.2.3 Dinh ly:
Pinh ly 3.1:
(i) So cac doi twong dwoc duyét va cac doi twong moi duwoc
sinh ra trong thudt giai 3.1 — 3.5 la hitu han.
(i) S6 cdc quan hé méi ciing nhw cdc phwong trinh méi dwoc

sinh ra trong thudt giai 3.1 — 3.5 la hitu han.

Ménh dé 3.2: Danh sdch Deduce trong thudt gidi 3.1 théa

man cdc diéu kién trong dinh nghia 3.9¢ vé suy dién doi twong.

Pinh 1y 3.2: Cho mién tri thirc todn tir X = (€. ODS.
Dules) va bai toin S = (0, F) — G trén mién tri thite d6. Khi dé
cde ménh dé sau la twong dirong:

(i) Baitoan S la gidi duoc.

(i) G C Lor

(iii) Ton tai danh sach D nhw trong dinh nghia 3.11 sao

cho G L D(F)

Dinh 1y 3.2 cho ching ta biét thuat giai suy dién tién s&
ludn cho ta két qua cta bai toan. Hon nita, cac thuét giai 3.1, 3.2
va 3.4 duoc thiét ké dua trén chién luoc suy dién tién nay, do do
dinh 1y 3.2 ciing di ching minh cac thuat giai nay s& cho ta két

qua cua bai toan.
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Tuong tu nhu dinh 1y 2.3, tir dinh 1y 3.2, ta suy ra: Bai toan
P khoéng giai dugc < G £ Lo, . Thuat giai 3.1, 3.2, va 3.4 dugc
thiét ké dé xac dinh Lo, r, do d6 vé 1y thuyét khi két thuc cac
thuat giai néu khong xac dinh dugc G thi bai toan P s€ khong giai
duogc. Trong thuc té, dé tang hi€u qua cho cac ung dung thyc, cac
thuat gidi nay duoc gidi han thoi gian tinh todn trong qua trinh
giai quyét van dé. Néu qua trinh suy ludn ciia ciia cac thuét giai
vugt ngudng thoi gian nay, hé théng s& tu dong dimg va trong
truong hop nay ta s€ xem nhu bai toan khong giai duogc.

Pinh 1y 3.3: Cho badi toin S = (0, F) — G trén mién tri
thirc X = (€. Ops. Pules) dvoc biéu dién theo mé hinh Ops-
model, voi G = “Rut gon: expr”. PJ phirc tap cua thudt giai 3.3
la: O(n.(I+d)?)

Trong d6, 1 = length(expr), n = | Rulecquation|
d = max {abs(length(left(r)) — length(right(r))) | r € Rulecquation} -

3.3 Ung dung xay dung hé h§ tro giai bai toan thong minh
trong mién kién thirc Pai so vector
3.3.1 Thiét ké co s tri thirc Pai s6 vector:

M0 hinh tri thire toan tr dugc ung dung vao mién tri thue Dai
sO vector. Duya trén tri thic Pai s6 vector trong chuong trinh toan
cép trung hoc phd thong [103], mién tri thire ndy co6 thé biéu dién
ba1 md hinh tri thire todn tir nhu sau: (€. ODS, RUles)

3.3.2 Thiét ké dong co suy dién.
Mo hinh bai toan cua tri thic Dai sb vector dwge dinh nghia
trong dinh nghia 3.7, va bo suy dién cta hé théng dugc xay dung

dua trén cac thuat giai 3.1 - 3.5. Chuong trinh dugc tich hgp thém
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cac quy tac heuristic cho mién tri thirc Pai s6 vector dé co thé tim
kiém 101 giai bai toan nhanh hon.
a) Quy tac heureistic st dung Bai toan mau

b) Sép xép thir tu p dung cac luat

3.3.3 Két qua thir nghiém
Cac bai tap thu nghiém dugc thu thap tir Sach gido khoa Toan
chuong trinh Toan cap THPT duoc chia thanh 4 loai sau:
e Loai 1: Ruat gon mot biéu thirc vector.
e Loai 2: Ching minh mét ding thirc giita hai biéu thirc.
e Loai 3: Tinh gia tri mot biéu thue.
e Loai 4: Bién d6i mot vector thanh biéu thirc giira cac
vector khac cho trudc.

Véi cac chuong trinh khac vé giai cac bai tap vectot, chiing
chi giai duoc cac loai bai bai vé tinh toan vector. Symbolab c6 thé
giai duoc nhiéu loai bai tap toan véi 101 giai timg budc, tuy nhién
né chi dugc cac dang bai tap vé tinh toan gia tri mot biéu thirc
vector don gian. Woflfram|Alpha c6 thé tinh dugc gi tri ciia mot
biéu thirc vector, tuy nhién két qua cua chuong trinh khong phai
la 101 giai bai toan cua hoc sinh.

Bang 3.1: Két qua thir nghiém ciia chuong trinh

Bai tap Loail | Loai2 | Loai3 | Loai4 | Téng

S0 lugng bai tap thir nghiém 20 21 15 7 63
Chuong trinh giai bai

Sb luong bai | tap Dai 56 Vector 17 15 13 6 >

tap gidi dugc | Symbolab 5 3 7 0 15
Wolfram|Alpha 6 3 7 0 16
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Chwong 4: MO HINH TRI THUC QUAN HE VA
TOAN TU

4.1 M6 hinh tri thirc quan hé va toan tir
4.1.1 CAu triic cac thanh phin ciia mé hinh

M6 hinh tri thitc ¢6 cé tri thuc quan hé va toan tor dugc xay
dung dua trén cac két qua trong chuong 2 va chuong 3. Bén canh
do, cac sy kién trén mo hinh cling dugc nghién cuu.

Pinh nghia 4.1: M6 hinh tri thirc quan hé va toan tu, Rela-
Ops model, 1a mot b gém 4 thanh phﬁn:

K =(C. R. Ops. Rules)

Trong do: € 1a tap cac khai niém. R 1a tap cac quan hé khac
gitra cac khai niém. ©PS la tap hop cac phép toan. Rules la tap
cac luat. Ciu trac thanh phan quan hé (R) va toan tir (OPS) clia
mo hinh da duoc trinh bay trong chuong 2 va chuong 3.

4.1.2 Thanh phan khai ni¢m
M&i khai niém trong € 12 mét 16p cac ddi twong. Khai niém co
cau trac (Attrs, Facts, EqObj, RulObj). Trong d6, Attrs 1a tap cac
thudc tinh, Facts 1a tap cac su kién trén khai niém, EqObj la
phuong trinh gilta cac thudc tinh trong A#trs, va RulObj 1a tap cac
luat dan ctia khai niém.
4.1.3 Su ki€n trong mo hinh Rela-Ops model
a) Cdu triic ciia ménh dé
Pinh nghia 4.2: Cho mién tri thirc % ¢6 dang Rela-Ops

model, mdt ménh dé trong X s€ la mot trong cac dang sau:

Dang Pic ti Piéu kién
1 X:C x 12 mot ddi tuong, ce €
2 0 oel,celC
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oel,ceC

3 o = <const>
<const>: constant
el xela,yela,
4 x®y cleC,c2eC ‘
5 <exprl> = <expr2> <exprl>, <expr2>: bicu thuc

Ky hiéu: $ = {p | p 1a mot ménh d¢}
Pinh nghia 4.3: Dinh nghia mot phat biéu
a) p e S:plamot phat biéu
b) Néu 4 1a mot phat biéu, thi —4 ciing 13 mot phat biéu.
¢) Néu 4, Bla cac phat biéu, thi Av B, A A B ciing 12 cac
phat biéu.
Pinh nghia 4.4: Gid tri ciia mét phat biéu
a) Moi phat biéu A s& c6 mot gia tri Bool (true hoac
false), ky hiéu Val(4)
b) Tacoham/l: S — {true, flase}
¢) Néup e s: Val(p) = I(p)
d) Néu 4, B la cic phat biéu thi:
Val(4 v B) =Val(4) v Val(B)
Val(4 A B) =Val(4) A Val(B)
Val(—4) = —Val(4)
b) Cdu triic ciia vi tir
Pinh nghia 4.5: Trén mién tri thirc K c6 dang Rela-Ops
model, ta c6 cac vi tir sau:
Type(c, X) m=(x:¢) (c € €, x 1a mdt ddi tuong)
2. Determine(x)::= o (ce€Cxel)
Equaleonst(x) ::= (x =<const>) (c € C,x € L,

<const>: hang s0)
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4. Relao(x,y)::= xDy) (@®ekcl,c2elC,xe
Li,yelo)
5. Equal(el, e2) ::= (el =e2) (el, e2 la cac biéu thuc)
bat Px = {f| f1a mot vi tir}
ox: Px —> N: ham xac dinh sb luong ddi sé ctia mot vi tir
Pinh nghia 4.6: Dinh nghia mét phat biéu
a) p e S:plamot phat bidu.
b) Néufe Pk, ox(f)=nand x, xa, ..., X 14 cac bién
ménh dé, thi f(x1, X2, ..., Xa) 12 mot phat biéu.
¢) Néu 4 13 mot phat biéu, thi —4 ciing 1a mot phat biéu.
d) Néu 4, B la cac phat biéu, thi Av B, A A B ciing 1a
céc phat biéu.
e) Néu A 1a mot phat biéu va x 1a bién, thi (VX)A,
(3X)A ciing 14 cac phat biéu.
Pinh nghia 4.7: Gid tri ciia mét phat biéu
a) Néup € $: Val(p) =I(p)
b) Néufe Pk, ax(f) =nva xi, Xa, ..., Xa 12 cac bién
ménh dé: Val(f(xi, X2, ..., Xn)) = I(f(x1, X2, ..., Xn))
¢) Néu 4 1a mot phat biéu va x 12 mot bién thi:
e Val(Vx4) = true néu Val(A.—s(4)) = true véi tat ca cac gia
tri d (d c6 kiéu cua dbi sb trong phat biéu A)
Val(VxA) =false trong cac truong hop khac
e Val(3xA) = true néu Val(h,—s(4)) = true v6i mot gia tri d
nao do6 (d c6 kiéu cua ddi sé trong phat biéu A)
Val(3xA4) = false trong céc truong hop khac
A._,(A): 1a phép thé gia tri d vao bién x trong 4.
e) Néu 4, B la cac phat biéu:
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Val(4 v B)=Val(4) Vv Val(B)
Val(4 A B)=Val(4) A Val(B)
Val(—4) = —Val(4)
¢) Hop nhat sw kién
Pinh nghia 4.8:
a) Mot sy kién trong mo hinh tri thirc Rela-Ops model 1a mot
phat biéu dang ménh d¢ (dinh nghia 2.3) hodc phat biéu
dang vi tr (dinh nghia 2.6).
b) Hop nhat su kién:
Hai su kién f'va g duoc goi 1a hop nhat, ky hiéu f= g, khi va
chi khhi ching thoa cac diéu kién sau:
1. Néu fva g 1a cic ménh dé dang k, voi 1< k < 5: sir dung

céc didu kién hop nhit trong dinh nghia 2.2 va dinh

nghia 3.6
2. HOAC néu f=—f; va g = —gs, va f, g/ 1a cac su kién
thi:  fizg.

3. HOACnéu f=finfavag=gi A g, Vafi, f» g, g 1a
cac su kién thi:
(fi=givafa=g) hay (fa=givaf2=gi).
4. HOACnéuf=fivivag=g v g, vaf, f, g, g la
cac su kién thi:
(fizgivafozg) hay (forz g vafrzg)).
5. HOAC néu f= Yo, fi va g = Yo, g1, va fi, g/ 1 cac su
kién, o, 02 1a cac d6i tugng thi: (0; = 02 va fi = g)).
6. HOAC néu f= 3o, f and g = J0, g1, va f1, g1 1a céc sy

kién, 04, 0 1a cac doi tuong thi: (o; = 02 va f1 = gi).

33



4.1.4 Thanh phan luat

Mot luat suy dién r € Rules 1a mot trong bon loai luat sau:

Rules = Rulegeduce W Rulegenerate U Ruleequivatent U Ruleequation

Rulededuce

Rlllegenerate

Ruleequivalem

Ruleequalion

r la mot ludt

dén ¢ dang:

u(r) — v(r)
voi u(r), v(r)
1a céc tap su
kién.

r 12 mot luat dan
phat sinh doi twong
mdoi, r ¢ dang:

u(r) — v(r)

véi u(r), v(r) 1a cac
tap su kién thda
diéu kién:

3 d6i tugng 0,0 €
v(r) va o ¢ u(r)

r 1a mot ludt twong

duong, r c6 dang:

h(r), u(r) < v(r)

v6i h(r), u(r) va v(r)

la cac tap su kién

thoa diéu kién:

h(r), u(r) — W),

va h(r), v(r) — u(r)
déu dung.

r 1a ludt dang
phuong trinh, r ¢
dang:
g=h
v6i g, h 1a cac bidu
thirc giira cac ddi
tuong.
Ki hi¢u: left(r) =g
right(r) =h

4.2 Cac lop bai toan va Thuat gidi
4.2.1 M6 hinh bai toan
a) Bai toan trén mot doi tuong
Mot ddi tugng Obj = (Attrs, Facts, EqObj, RulObj) trong

md hinh tri thitc quan hé va toan tir ciing c¢6 cac hanh vi dé giai
quyét cac van dé ndi tai ciia nd. Bai toan trén mot dbi tuong co
mo hinh A — B, trong d6 A va B 1a cac tap su kién trén cac thudc
tinh ciia Obj.Attrs. Cac bai toan cd cac muc tiéu la:
- Xac dinh cac thudc tinh chua biét tir cac thudce tinh da biét.
- Xéc dinh mdt quan hé giita cac thudc tinh trong mot ddi tuong.
- Cho biét qua trinh suy luan va 10i giai cia viéc xac dinh cac
thudc tinh va cac quan hé.
Céc thuat giai dé giai quyét cac van dé trén da duoc trinh bay
trong chuong 2 va chuong 3.
b) Bai toan trén mo hinh tri thirc quan hé va toan tw
Pinh nghia 4.9: Mo hinh bai trén mod hinh tri thirc quan hé va

toan tu.
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a/ Loai 1: M6 hinh bai todn c6 dang: (O, Re, E) > G
trong d6, O = {01, O ..., On} la tap doi tugng cua bai toan.

Re = {1, 12,..., Ia} 13 tAp quan hé giira cac ddi tuong

E = {e1, e,..., e} la tdp cac phuong trinh.

G={ “KEYWORD”: f} v6i “KEYWORD” la tu
khoéa cho muc ti€u cua bai toan va f 1a mot phat biéu,
“KEYWORD” ¢6 thé 1a cac tir sau:

- “Xéc dinh”: ¢6 nghia I xac dinh phat biéu f.

- “Chung minh”: ¢6 nghia la chimg minh phat biéu f.

- “Tinh toan”: X4c dinh gié tri ctia £ khi /12 mot biéu thirc.
b/ Loai 2: M0 hinh bai toan c6 dang: (O, F) - G

trong do, F = {fi, f, ..., f,} 1a cac sy kién cuia bai toan.

G ={ “KEYWORD”: '} v6i “KEYWORD” 1a cac

tir khoa c6 dang:
- “Rut gon™: ¢ nghia 14 rat gon biéu thirc /.
- “Bién d6i”: c6 nghia 1a bién ddi biéu thirc £ thanh biéu thirc
giita cac ddi twong dugce cho trude.

4.2.2 Thuat giai cho bai toan trén mé hinh tri thirc
quan hé va toan tir

a) Thudt giai cho bai toan dang 1

Pinh nghia 4.10: Cho mién tri thic K = (C. R. ODS.

Rules) dang Rela-Ops model, va bai toan P = (O, Re, E) > G

dang 1. Gia stt S = [sy, 52, ..., s¢] 12 danh sach cac luat.

Ky hiéu: Eo= E, Ei = S](Eo), E,= Sz(El),. ooy Ex= Sk(Ek.1)
and S(E) = Ex, véi si(Ei1) 1a tap cac su kién dan xudt tir Ei.i be‘ing

luats; (1 <i<k).
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Bai toan P dugc goi 1a gidi dugc khi va chi khi tdn tai mot
danh sach S thoéa mén G.f © S(E).
Thuét giai 4.1: Cho bai toan P = (O, Re, E) = G trén mién tri
thirc X = (C. R, OPs, Rules).
Input: Bai toan P = (O, Re, E) > G trén mo hinh tri thirc
Rela-Ops model.
Output: Loi gii bai toan P.
b) Thudt giai cho bai toan dang 2
Thuit giai 4.2: Cho bai toan P = (O, F) — G trén mién tri thirc
XK = (C. R, Ops. Rules).
Input: Bai toan P = (O, F) - G trén md hinh tri thuc Rela-
Ops model.
Qutput: Loi giai bai toan P.

4.3 Ung dung xay dung hé h§ tro giai bai toan thong minh
trong mién kién thirc Pai s6 tuyén tinh
4.3.1 Thiét ké co s tri thire Pai s6 tuyén tinh

Dua trén tri thirc Dai sb tuyén tinh dugc thu thap tir [105], cac
kién thirc vé ma tran, hé phuong trinh tuyén tinh, khong gian
vector dugc biéu dién bang mé hinh tri thirc quan hé va toan tir:

(C. k. Ops. Lules)
C - 1a tap cac khai niém
€ = {MATRAN, MATRANVUONG, MATRANCHEO,

VECTOR, PHUONGTRINH, HEPHUONGTRINH,
HECRAMER, KG_VECTOR}

R — Cac quan hé gitta cac khai niém trong €
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R = {Bang nhau, Twong duong dong, Twong dwong cot,
vector riéng, tri riéng,
Tuong dwong, Thudc, khong gian con, Co so, Tap sinh, Doc lap
tuyén tinh, ...}
Omns — tip cac phép toan gilta cac ma tran, vector, khong gian
vector.
Rules — Tap céc luat cua tri thue dai sb tuyén tinh
4.3.2 Thir nghiém chuwong trinh
Chuong trinh da dugc thir nghiém trén cac bai tap trong sach
gido khoa toan vé Pai s6 tuyén tinh. Loi giai cac bai tip tuong tur
nhu cach giai cua sinh vién, pht hop véi kién thirc ciia ngudi hoc.
Symbolab 1a mdt website hé tro giai bai tap toan tu dong.
N6 c6 thé cho 151 giai timg budc. Chuong trinh nay cé thé giai
mot sd dang toan vé ma tran va giai hé phuong trinh. Két qua so
sanh thu nghiém cua chuong trinh ching t6i véi Symbolab trén
cac bai tap thu thap duogc nhu sau:

Bang 4.1: Két qua viéc giai cac bai tap thir nghiém trong sach

S6 bai tap S6 bai tap giai dugc
Kién thirc thur N T
nghigm | Symbotap | MR
Ma tran — vector 65 30 58
H¢ phuong trinh tuyén tinh bac nhat 39 25 38
Khoéng gian vector 67 0 53
Téng cong 171 55 149
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CHUONG 5: KET LUAN

5.1 Két qua caia ludn an

Trong luan an nay, ching t6i da xdy dung cau tric cua cac
mé hinh biéu dién tri thirc quan hé, tri thirc toan tir va tri thire ¢6 ca
quan hé va toan tir. Cac mo hinh nay duogc xdy dung theo kién trac
huéng dbi tugng (object-oriented approach). Thanh phan chinh
trong cac mo hinh la cac khai ni¢m, mdi khai niém 1a mot 16p cac
dbi tuong véi cac cau triic va hanh vi dé giai quyét cac van dé noi
tai cia khai niém. Cac thanh phﬁn khac ctia moé hinh dugc xay
dung trén co s& cac khai niém bang céu tric tip hop véi nhiing
tinh chat nhat dinh. Théng qua mé hinh tri thirc, cac 16p bai toan
trén mo hinh ciing dwgc mo hinh hoa. Cac thuat giai trong mé hinh
cling da dugc chimg minh vé tinh dimg, tinh hiéu qua ciing nhu
danh gia do phuc tap cia ching. Cac két qua vé& cac mo hinh tri
thirc dugc xay dung trong luan an gom:

a) M6 hinh tri thuc quan hé:

e Xy dyng ciu trac mé hinh tri thirc quan hé trén co s
cac thanh phén tri thure: khai niém, quan hé va luat
(Rela-model).

e Dinh nghia cac khai niém trén mé hinh nhu: phan loai
cac su kién, bao dong tap su kién, md hinh bai toan, quy
tac suy luan, 10i giai bai toan.

e Mb5 hinh héa cac 16p van dé trén mé hinh va xay dung
thuat giai dé giai quyét.

e (Cac dinh ly: Chitng minh tinh dung va tinh hi€u qua cua
cac thuat giai, Xac dinh do phtc cua thuat giai cho bai

toan trén mo hinh tri thirc quan h¢.
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Ung dung: Ap dung mé hinh Rela-model dé t6 chirc co
so tri thire cling nhu thiét ké dong co suy dién cia ng
dung Hé giai bai tap thong minh cho mién tri thirc hinh

hoc khong gian.

b) M6 hinh tri thuee toan tir:

Xay dyng ciu tric md hinh tri thirc toan tir trén co s&
cac thanh phan tri thire: khai niém, toan tir va ludt (Ops-
model).

Dinh nghia cac khai niém trén mé hinh nhu: phan loai
cac su kién, bao dong tap su kién, biéu thuc, chidu dai
biéu thirc, bién dbi biéu thirc, md hinh bai toan, quy tic
suy luan, 101 giai bai toan.

Mo hinh héa cac 16p vin dé va xdy dung thuat giai dé
giai quyét.

Céc dinh ly: Chung minh tinh dirng va tinh hi¢u qua cia
cac thuat giai.

Ung dung: Ap dung mé hinh Ops-model dé t6 chiic co
so tri thitc cho mién tri thirc Pai sb vector trong kién
thirc toan cép trung hoc phd thong. Tir d6 thiét ké cac hé
thdng giai bai tap thong minh hd trg cho viéc hoc tap

kién thuc nay.

¢) Mo hinh tri thirc co ca quan hé va toan tu:

Xay dyng ciu trac mo hinh tri thirc gdm ca quan hé va
todn tir trén co sO cdc thanh phan tri thirc: khai niém,
quan hé, toan tir va luat (Rela-Ops model).

Mo hinh hoa cac 16p van dé va xay dung thuat giai dé

giai quyét cac van de do.
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e Ung dung: Ap dung md hinh Rela-Ops model dé t6 chirc
co so tri thirc cho mién tri thirc Pai s6 tuyén tinh trong
kién thirc toan cao cip ¢ bac dai hoc. Tur d6 thiét ké cac
hé théng giai bai tap thong minh hd tro cho viéc hoc tap
mén hoc Pai sd tuyén tinh cua cac sinh vién bac dai hoc.

Céac md hinh biéu dién tri thirc nay dap ing duoc cac tiéu

chuin ctia m hinh tri thirc cho hé théng IPS trong gido duc.
Bang 5.1: Cac md hinh tri thire dbi véi céc tiéu chuan cia
mo hinh tri thirc cho hé thong IPS

z Tinh pho Tinh kha Tinh thuc Tinh hinh

AL || LU T quzi[l dung tién thirc hoa
Rela-model Muc 3 Muc 3 Mic 3 Muc 3
Ops-model Mic 3 Mic 3 Mirc 3 Mic 3
Rela-Ops model Muc 4 Mtc 4 Mirc 3 Mic 3

5.2 Huéng phit trién

Viéc nghién ctru cac mé hinh biéu dién tri thic theo tiép cén
dai s6 da cho ching ta mot co so toan hoc viing chéc trong viéc
biéu dién cac mién tri thirc khac nhau trong thuc té. Cac nghién
ctru tiép theo s& hoan thién hon cac két qua ciia md hinh tri thirc dé
trg thanh nén tang cho viéc xay dung mot cong cu hd trg biéu dién
tri thirc linh hoat véi kha ning giai quyét cac van d& mot cach tong
quat, c6 thé ap dung cho viéc td chirc co s& tri thie va thiét ké
dong co suy didn cho mot mién tri thirc ¢6 cAu trac thich hop.

Hién nay cadc mo hinh chi biéu dién tri thirc & dang “tinh”,
nghia 1a hé thong khong thé tu thay doi hay cép nhét tri thirc ma
viéc nay phai dugc thuc hién thong qua tac dong ctia mot k¥ su tri
thirc. Trong cac nghién ctru twong lai, chung ta can phai két hop

viéc biéu dién tri thirc v6i kha ning ty dong cap nhat tri thirc thong
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qua cac tac dong ciia mdi truong hoat dong cua tri thirc. Piéu nay
dan dén doi hoi cac mé hinh biéu dién tri thirc & dang “dong”. M6
hinh phai c6 kha nang kiém soat, phat hién céc tri thitc méi dugce
phat sinh trong qua trinh hoat dong va tién hanh cip nhat kién thuc
mot cach ty dong.

Bén canh @6, cac tri thirc trong thuc té gém cac mién tri thirc
phdi hop nhau. Trong qua trinh giai quyét van d¢, cac tri thirc nay
s& dugc van dung phdi hop dé suy dién ra 10i giai cho bai toan. Do
d6, trong cac nghién ctru tuong lai, chung ta s& nghién ctru sy phdi
hop cic mién tri thirc trong qua trinh giai quyét vin dé, dic biét 1a
cc mién tri thirc ¢6 dang mo hinh tri thirc quan hé, tri thirc toan tir

va tri thirc ¢6 ca quan hé va toan tir.
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