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Chwong 1: Tong quan vé Hé co s& tri thirc
S

1.1 Khai niém vé Hé Co sé tri thire

e Hé co so tri thirc la chwong trinh may tinh

duwoc thlet ke dé md hinh hoa kha nang giai
quyét van dé clia chuyén gia con nguoi.

e HE CSTT la hé thong dwa trén tri thirc, cho
phep mo hinh hoa cac tri thirc cua chuyen
gia, dung tri thec nay dé gidi quyét van dé
phure tap thudc cung linh vure.

e Hai yéu to quan trong trong Hé CSTT la: tr
thire chuyen gia va lap luan, two’ng ng VO
hé thong c6 2 khdi chinh la Co’ sQ tri thirc va
ddéng co suy dién.




1.1 Khai niém ve Hé CSTT (Tiep)
C

e H& Chuyén gia la mét loai co so tri thirc
duwoc thiét ké cho mét linh vwe ng dung cu
thé.

Vi du: H& Chuyén gia vé chan doan benh
trong Y khoa, H& Chuyén gia chan doan
hong hoc cua duwdng day dién thoai, ..

e Hé Chuyén gia lam viéc nhw mot Chuyén gia
thwe thu va cung cap cac y kién dwa trén
kinh nghiém cua chuyén gia con nguoi da
duoc dwa vao Hé Chuyén gia.



1.1 Khai niém vé Hé CSTT (Tiép)
c- ]

e Co s¢ tri thirc: Chira cac tri thirc chuyén sau
vé linh vwc nhw chuyén gia. Co s& tri thire
bao goém: céac sw kién, cac luat, cac khai
niém va cac quan hé.

e DOng co suy dién: bd xi Iy tri thirc theo mo
hinh hoa theo cach 1ap luan cua chuyén gia.
Pong co hoat ddng trén thdong tin vé van dé
dang xét, so sanh vé&i tri thire lwu trong co s&
tri thlre roi rat ra két luan.

e Ky su tri thirc (Knowledge Engineer): nguwoi
thiét ké, xay dwng va th&r nghiém Hé Chuyén
gia.



1.2 Cau trac cta Hé CSTT

Bo xi¥ 1y ngon
ngit tw nhién

8 Pongcosuy dién

Tim kiém

Giai thich Pitu khién

Vung nhé lam
viéc

Co so tri thae

Sw kién

Luat




1.2 Cau truc cua Hé CSTT(tiep)
« ]

1. Giao dién ngwoi may (User Interface): Thwc hién
giao tiép gilba H& Chuyén gia va User. Nhan cac thong
tin t& User (cac cau hoi, cac yéu cau vé linh vwe) va dua
ra CAc cau tra |oi, cac 1&i khuyén, cac gidi thich vé Iinh
vwe do. Giao dién ngwdi may bao gobm: Menu, bd x&r ly
ngdbn ngl tw nhién va cac hé thong twong tac khac.

2. B6 giai thich (Explanation system): Giai thich cac
hoat déng khi c6 yéu cau cua User.

3. béng co suy dién (Inference Engine): Qua trinh
trong Hé Chuyén gia cho phép khdp cac sw kién trong
vling nhé 1am viéc voi cac tri thire vé linh vue trong co
s& tri thire, dé rat ra cac két ludn vé van dé dang giai
quyét.



1.2 Cau truc cua Hé CSTT(tiep)
« ]

4. Bé tiép nhdn tri thire (Knowledge editor): Lam
nhiém vu thu nhan tri thirc tr chuyén gia con nguoi
(human expert), tr ky sw tri thirc va User thong qua cac
yéu cau va lwu trir vao co sé tri thirc

5. Co’ s& tri thire: Lwu triv, biéu dién cac tri thirc ma hé
dam nhan, lam co s& cho cac hoat dong cua hé. Co so
tri thirc bao gdm cac sw kién (facts) va cac luat (rules).

6. Vung nhé lam viéc (working memory): Mét phan
cla Hé Chuyén gia chira cac sw kién cla van dé dang
Xét.



1.3 Cac dac tinh cua Hé CSTT
-

1. Tach tri thiyc ra khéi diéu khién: co s& tri thirc va dong
co suy dién |a cac khoi tach roi: mot khoi chia tri thire

con khdi kia la co ché gidi quyét van dé.

2. Tri thirc cua chuyén gia: cac tri thtrc dwoc thu nap tw
nhiéu chuyén gia hiéu sau vé [inh vuwc dang giai
quyét.

Expert: “Nguwoi cé ky nang giai quyet dung van dé va
giai quyét hiéu qua. Ho co kha nang lap luan hon
nhirng Nngu oI khac trong linh viwec do.”

3. Tap frung nguon chuyén gia: Méi chuyén gia chi giai
quyét cac van dé trong linh virc cua minh. Nén chia
nhoé bai toan chan doan theo cac hé thong nhé hon.



1.3 Cac dac tinh ctia Hé CSTT (tiep)
]

4. Lap luan trén cac ky hiéu: Chuyén gia dung cac ky
hiéu dé thé hién tri thirc, thay vi thwe hién viéc x
ly s0.

5. Lap luan may rui: Kinh nghiém giup cac chuyén gia
nhanh chéng tim dén céac giai phap.

6. Lap luan voi thdng tin khédng day da: chang han, bac
sT kham bénh nhan vao cap clru trong hoan canh
khéng hoi dwoc nhiéu thong tin.

7. Chtra kha nang suy dién, mirc dd sau sac cao, cé
kha nang tw kiém tra, tw hoc trong qua trinh suy
luan.



1.3 Cac dac tinh cua Hé CSTT{tiep)
...

Poi twong so sanh | Chwong trinh binh thwong Cac hé CSTT

Xt Iy S6 Ky hiéu

Str dung Thuat toan Kinh nghiém

T6 chirc théng tin | Thong tin va diéu khién Tri thirc tach roi diéu khién
dugc tich hop

Kha ning thay d6i | Kho thay doi Dé thay d6i

Tinh chac chan

Thoéng tin chinh xac

Thong tin khéng chinh xac

Giao dién Giao dién cau Iénh Ho1 thoai tu nhién co giai
thich
Loai két qua Két qua cudi cing Khuyén cdo kém theo giai

thich

Tinh tO1 vu

Nghiém t6i wu

Lo1 giai chap nhan duogc

Bang 1.1: So sanh H¢ chuyén gia va chuong trinh binh thuong




1.4 Hé ho tror ra quyet dinh
...

DSS (Decision Support System)

e Chirc nang: Ho tro ra quyét dinh

e Hoat déng theo cach twong tac voi ngudi str dung

Céc tinh chat cia DSS:

e Huwdng dén cac quyét dinh ciia ngudi quan ly

e Uyén chuyén v&i hoan canh

e Tra I&i cau héi trong tinh hudng

e Do ngudi st dung khéi dong va kiém soat



1.5 Hé hoc
G

e Trong nhiéu tinh huong, sé khong c6 san tri thirc
nhw:
- Ky sw tri thirc can thu nhan tri thirc tir chuyén gia linh
virC.
—  Can biét cac luat mo ta linh vwe cu thé.
~  Bai toan khdong dwoc biéu dién twong minh theo luat, sw
kién hay cac quan hé.
e CoO hai tiéep can cho hé thong hoc:
~  Hoc tr ky hiéu: bao gom viéc hinh thirc hoa, stra chirva
cac luat twong minh, sw kién va cac quan hé.
~  Hoc ttr dir liéu so: dwoc ap dung cho nhirng hé thong
dwoc mo hinh dwéi dang sO lién quan dén cac ky thuat
nham t6i wu cac tham so. Hoc theo dang s6 bao gom
mang Neural nhan tao, thuat giai di truyén, bai toan t6i wu

truyen thong. Cac ky thuat hoc theo s6 khéng tao ra
CSTT tworng minh.



1.6 Hé dieu khién me
S
e Mo héa: Chuyén dbi gia tri rd dau vao thanh
cac vector mo
e Xac dinh cac luat hgp thanh va thuat toan
xac dinh gia tri mo
e Gidi md: Phwong phap diém trong tam



1.7 Ung dung cta Hé Co sé tri thirc
c_-

1. Dién giai (Interpretation): M6 ta tinh hudng
cac dir liéu thu thap duoc

2. Dy bao (Prediction): dwa ra cac tri thirc ve
dw bao mét tinh hudéng: dw bao gia ca, ...

3. Thiét ké (Design): Lwa chon cau hinh pha
hop, vi du: sap xép cong Viéc.

4. Chan doan (Diagnosis): Dwa vao cac di
liéu quan sat dwoc, xac dinh cac 16i hong
hoc.



1.7 Ung dung cta Hé Co s& tri thirc(tiép)
...

5. Vach ké hoach (Planing): tao lap céac
phuwong an hanh dong.

6. Dan dat (Monotoring): So sanh di liéu va
cac két qua hoat déng.

7. G& roi (Debugging): M6 ta cac phuwong
phéap khac phuc cua hé thong.

8. Giang day (Instruction): Stra chira cac I0i
cua nguoi hoc trong qua trinh hoc tap.

9. E)leu khlen (Control): dan dat dang diéu
tdng thé cua hé thong.




Théng tin vé mén hoc

20 2 A

Phuwong phap danh gia Trong so[%]
Chuyén can, bai tap trén 1op 15%
Cai dat 15%
Tiéu ludn, bao cdo 20%
Thi cudi hoc ky 50%




Chwong 2: Biéu dién va suy luan tri thirc
...

2.1. M& dau
e tri thirc, linh vire va biéu dién tri thirc.

2.2. Cac loai tri thire: dwoc chia thanh 5 loai

1. Tri thive tha tuc: md ta cach thirc gidi quyét mot van dé. Loai
tri thiee nay dwa ra gidi phap dé thwc hién mot céng viéc nao
do. Cac dang tri thire tha tuc tiéu biéu thwong la cac luat,
chién lwgec, lich trinh va thu tuc.

2. Tri thtrc khai bao: cho biét mot van dé dwoc thay nhw thé
nao. Loai tri thtrc nay bao gdm cac phat biéu don gian, dwéi
dang cac khang dinh logic dung hoac sai. Tri thirc khai bao
cling co thé la moét danh sach cac khang dinh nham mo ta
day da hon vé doi twong hay mot khai niém nao do.



2.2. Cac loai tri thire (tiép)
c

3.

SIéu tr1 thtrc: mé ta tri thee VE tri thire. Loai tri thirc nay
gidp lwa chon tri thtee thich hop nhat trong s6 cac tri thire khi
giai quyét mét van deé. Cac chuyén gia st dung tri thtrc nay
dé diéu chinh_hiéu qua giai quyét van dé bang cach huwdng
cac lap luan vé mién tri thirc co kha nang hon ca.

Tri thtrc heuristic: mo ta cac “kinh nghiém" d& dan dét
tién trinh lap luan. Tri thiee heuristic la tri thdre khong bam
dam hoan toan 100% chinh xac vé két qua giai quyét van dé.
Cac chuyén gia thwong dung cac tri thiee khoa hoc nhuw sy
kien, luat, ... sau do chuyén chung thanh cac tri thirc heuristic
dé thuan tlen hon trong viéc gidi quyét mot s6 bai toan.

Tri thtrc cO cau trlc: mo ta tri thire theo cu tric. Loai
tri_thtec nay mo ta mo hinh tong quan hé thong theo quan
diém cla chuyén gia, bao gom khai niém, khai niém con, va
cac doi twong; dién ta chirc ndng va moi lién hé gilra cac tri
thirc dwa theo cau trac xac dinh.



Vi du: Hay phan loai cac tri thirc sau
...
Nha Trang la thanh pho dep.

Ban Lan thich doc sach.
Modus Ponens.

Modus Tollens.

Thuat toan tim kiém BFS
Thuat toan tim kiém DFS
Thuat toan AKT

Thuat giai Greedy

© NO Ok DR




Vi du: Hay phan loai cac tri thirc sau(tiép)
c- ]

9. M6t sO cach chiéu twdng trong viéc choi cd

twong.

10.Hé thong cac khai niém trong hinh hoc.

11.Cach tap viét chir dep.

12.Tém tat quyén sach vé Hé chuyén gia.

13.Chon loai cb phiéu dé mua cb phiéu.

14. Chon céac théng tin vé cac loai cb phiéu
trén thi truong.



2.3. CAC KY THUAT BIEU DIEN TRI THUC
O

2.3.1 B6 ba Doi twong-Thudc tinh-Gia tri
2.3.2 Céac luat dan

2.3.3 Mang ngr nghia

2.3.4 Frames

2.3.5 Logic



2.3.1 B ba Poi twong-Thuédc tinh-Gia tri

e Mot sy kién c6 thé dwoc diung dé xac nhan gia tri cia mot
thudc tinh xac dinh cia mét vai ddi twong. Vi du, ménh dé "qua
bong mau dd" xac nhan "dd" la gia tri thudc tinh "mau" cta doi
twong "qua bong". Kiéu suw kién nay dwoc goi l1a bd ba Doi
twong-Thudc tinh-Gia tri (O-A-V — Object-Attribute-Value).

Hinh 2.1. Biéu dién tri thirc theo bd ba O-A-V



2.3.1 Bd ba Doi twong-Thudc tinh-Gia tri (tiép)
-]

e Trong cac sw kién O-A-V, mdt dbi twong co thé co nhiéu thude
tinh v&i cac kiéu gia tri khac nhau. Hon nira mét thudc tinh
cing c6 thé c6é mét hay nhiéu gia tri. Chang dwoc goi la cac sw
kién don tri (single-valued) hodc da tri (multi-valued). Diéu nay
cho phép cac hé tri thire linh ddong trong viéc biéu dién cac tri
thirc can thiét.

e Cac su kién khbéng phai lac nao cing bao dam la duang hay sai
v&i d6 chac chan hoan toan. Vi thé, khi xem xét cac su kién,
nguwdi ta con s dung thém mdt khai niém la dé tin cay.
Phwong phap truyén thdng dé quan ly thdng tin khéng chac
chan la s dung nhan t6 chac chan CF (certainly factor). Khai
niém nay bat dau tr hé thong MYCIN (khodng nam 1975),
ding dé tra |&i cho cac thdng tin suy luan. Khi do, trong sw kién
O-A-V sé cO thém m6bt gia tri xac dinh d6 tin cay cua né la CF.



2.3.2 Cac luat dan
...

e Luat la cau trac tri thirc dung dé lién két thong tin da
biét v&i cac thdng tin khac gitp dwa ra céc suy luan,
két luan tr nhirng thong tin da biét.

e Trong hé thong dwa trén céc luat, ngudi ta thu thap
cac tri thirc linh vwc trong mét tap va lwu chdng
trong co s& tri thirc clia hé thong. Hé thong ding
cac luat nay cung v&i cac théng tin trong bd nhé dé
gidi bai toan. Viéc xt ly cac luat trong hé thdng dwa
trén cac luat dwoc quan ly bang mdt module goi la
bé suy dién.



2.3.2 Cac luat dan(tiép)
[

Cac dang luat co’ ban: 7 dang

1. Quan hé:
IF Binh dién héng
THEN Xe sé khong khéi dong dworc
2. Loi Khuyén:
IF Xe khong khéi dong dwoc
THEN Di bd
3. Hwéng dan
IF Xe khéng khé&i ddong dworc AND Hé thong nhién liéu tot
THEN Kiém tra hé thong dién



2.3.2 Cac luat dan(tiép)
[

4. Chién lwoc
IF Xe khong kh&i dong dwoc

THEN Dau tién hay kiém tra hé théng nhién liéu, sau dé
kiém tra hé thong dién

5. Dién giai
IF Xe né AND tiéng gion
THEN Déng co’ hoat dong binh thwéng
6. Chan doan
IF Sot cao AND hay ho AND Hong dé
THEN Viém hong
7. Thiét ke
IF La nir AND Da sang
THEN Nén chon Xe Spacy AND Chon mau sang



2.3.2 Cac luat dan(tiép)
<

M¢& rdng cho céac luat
Trong mdt s6 ap dung can thye hién cung mét phép toan trén mot tap hay
cac doi twong gidong nhau. Luc dé can cac luéat co bién.
Vi du: IF X 1a nhan vién AND Tubi clia X > 65
THEN X c6 thé nghi huu

e Khi ménh dé phat biéu vé su kién, hay ban than sw kién c6 thé khdng chac
chan, ngwoi ta dung hé so chac chan CF. Luat thiét lap quan hé khong
chlnh xac gitra cac sw kién gia thiét va két luan dwoc goi 1a luat khéng chac

chan.
Vi du: IF Lam phat CAO THEN Hau nhw chac chan 1ai suat s& CAO
Luat nay duoc viét lai véi gia tri CF c6 thé nhw sau:
IF Lam phéat cao THEN L&i suat cao, CF = 0.8
e Dang luat tiép theo la siéu luat.

M6t luat véi chire nang mé ta cach thirc dung cac luat khac. Siéu
ludt sé dua ra chién lwoc str dung céc luat theo linh vwe chuyén
dung, thay vi dwa ra théng tin mai.

Vi du: IF Xe khong kh&i ddng AND Hé théng dién lam viéc binh thwdng
THEN C6 thé s dung cac luat lién quan dén hé thong dién



Vi du: Giai quyét van dé bang cach biéu
dién tri thtrc
S
Bai toan: Cho hai binh rong X va Y c¢6 thé tich lan lwot 1a
V, va Vy, hay dung hai binh nay dé dong ra z lit nwéc
(VOi z inin(VX,VY)).
e Xét trwdng hop cu thé cla bai toan, chang han: V,=5 va
V=7 va z = 4, c6 thé dwa ra quy trinh sau:
_ Muc day binh 7
— Trat hét qua binh 5 cho dén khi 5 day.
- Db hét nwéc trong binh 5
~ D6 hét nwéc con lai tr binh 7 sang binh 5
_ Mc day binh 7
— Trut hét qua binh 5 cho dén khi binh 5 day.
— Phan con lai chinh 1a sd nwéc can dong.



Vi dy: Giai quyét van dé bang cach biéu
dién tri thire (tt)
S

e Loi gidi trén duoc phat biéu tong quét hon:
— Khoéng mat tinh tong quat, gid st rang Vy<
- Goi lwvgng nwéc chira trong binh X la x (0 ';‘/
- Goi lvong nwéc chra trong binh Y lay (O v)
— Diéu kién két thiic ctia bai toan sé la: x=z hoac y=2z

— Diéu kién dau cua bai toan 1a: x=0 va y=0

e Qua trinh giai dwoc thwre hién bang cach xét lan lwot cac luat
sau, luat nao théa man thi sé dwoc ap dung.

(L1) Ngu binh X day thi d6 hejt nwéc trong binh X di.
(L2) Néu binh Y rong thi d6 day nwéc vao binh Y.

(L3) Néu binh X khéng day va binh Y khdng réng thi hay trut
nwdc tr binh Y sang binh X (cho dén khi binh X day hoac
binh Y hét nwoc).



Vi dy: Giai quyét van dé bang cach biéu
dién tri thire (tt)
S

L&i giai trén dwoc minh hoa nhw sau:

X=0;y:=0;
WHILE ((x <> z) AND (y<>z)) DO BEGIN
IF (x =VX) THEN x :=0;
IF (y = 0) THEN (y:= Vy);
IF (y >0) THEN BEGIN
k:=min(VX - X, y);
X:=x+k;
y:=y-k
END;
END;

Céch giai quyét van dé theo kiéu nay khong dwa ra mot trinh tw gidi quyét
van dé cu thé ma chi dwa ra cac quy tac dwoi dang cac luat

Ghi chu: Nguwoi ta da chirng minh dwore rang bai toan dong nwéc chi ¢ 1O
giai khi s nwdc can dong la mot bdi s6 cua wde sd chung Ién nhét cua thé
tich hai binh.



2.3.3 Mang ngir nghia
...
Mang ngir nghia |la mot phwong Qhép biéu’dién tri
thire dung do thi trong d6 nat biéu dién doi twong
va cung biéu dién quan hé giira cac doi twong.

Hinh 2.3. "Sé& la Chim" thé hién trén mang ngir nghia



2.3.3 Mang ngir nghia(tiép)
S

Hinh 2.4. Phat trién mang ngi¥ nghia



2.3.4 Frame
/]

Hinh 2.6. C4u truc frame

Hinh 2.7. Nhiéu mlc cta frame mé ta quan hé phtrc tap hon



Vi du: Giai bai toan tam giac téong quat
c-- ]

C6 22 yéu tb clia tam giac. Nhw vay c6 C3,, -1 cach dé xay dwng hay
xac dinh mot tam giac.
Theo thong ké, c6 khodng 200 cdng thirc lién quan dén canh va goc 1
tam giac.
« P& gidi bai todn nay bang cdng cu mang ng¥ nghia, st dung khoang
200 dinh dé chira cdng thirc va khodng 22 dinh dé chira cac yéu tb cua
tam giac. Mang nglr nghia cho bai toan nay c6 cau tric nhw sau :
Dinh ctia dé thi bao gém hai loai :
«-Dinh chira cdng thire (ky hiéu bang hinh chir nhat)
--Dinh chira yéu t6 cua tam giac (ky hiéu bang hinh tron)
*Cung : chi ndi tlr dinh hinh tron dén dinh hinh chir nhat cho biét yéu
td tam giac xuat hién trong céng thirc ndo
* Lwu y : trong mot cong thire lién hé gitra n yéu td cua tam giac, ta gia
dinh rang néu da biét gia tri clia n-1 yéu t6 thi sé tinh dwoc gia tri cta yéu
td con lai. Chang han nhw trong cdng thirc tbng 3 goc cua tam giac bang
1800 thi khi biét dwoe hai gdc, ta sé tinh dwoc goc con lai.



Vidu: Giai bt tam giac tong quat (tt)

*B1 : Kich hoat nhirng dinh hinh tron da cho
ban dau (nhirng yéu to da co gia tri)

B2 : Lap lai bwdc sau cho dén khi kich hoat
dwoc tat cd nhirng dinh ¥ng véi nhirtng yéu to
can tinh hodc khdng thé kich hoat dwoc bat ky
dinh nao nira.

‘Néu mét dinh hinh chir nhat cé cung ndi véi n
dinh hinh tron ma n-1 dinh hinh tron da dwoc
kich hoat thi kich hoat dinh hinh tron con lai (va
tinh gia tri dinh con lai nay thédng qua cong thirc
& dinh hinh chir nhat).



Vi du: Giai bt tam giac tong quat (tt)

Vi du : "Cho hai goc [l}a chiéu dai canh a cia
tam giac. Tinh chiéu dai dwong cao h.".




2.3.5 Logic
-

1. Logic ménh dé

IF Xe khéng khoi dbng duwoc (A)

AND Khoang cach ttr nha dén chd lam 1a xa (B)
THEN Sé tré gi® lam (C)

o Luattrén co thé biéu dién lai nhw sau: AJIIIN

2. Logic vi tw

e Logic vi i, ciing giong nhw logic ménh dé, dung cac
ky hiéu d& thé hién tri thiee. Nhieng ky hidu nay gém
hang so0, vi tir, bién va ham.



2.4 SUY DIEN D LIEU
c

1. Modus ponens

2. EAJ2

3. E2

Néu cé tién dé khac, cé dang E2 B thi E3 dwoc dwa vao
danh sach.

2. Modus tollens




2.4.2 Cac hoat ddéng cia Hé thong Suy dién tién
]

THEM THONG TIN VAQ
BONHO LAM VIEC

=1
|

WET LUAT BAU TIEN

WET LUAT TIEF THEC

GlA THIET KHOP ) CON LUAT
KHAC

VI BO NHO

KET LUAT YAQ BOQ
NHO LAM VIEC

DIrNG CONG VIEC




Vi du vé Suy dién tién
c

Luét 1. IF Bénh nhan rat hong AND Nghi viém nhiém
THEN Tin rang bénh nhan viém hong, di chira hong.

Luat 2. IF Nhiét d6 bénh nhan qua 37 d6
THEN Bénh nhan bj sot

Luat 3. IF B&nh nhan 6m trén 1 tuan AND Bénh nhan sot
THEN Nghi bénh nhan viém nhiém.

Thong tin tr bénh nhan la:

- Bénh nhan c6 nhiét do 39 do

- Bénh nhan da é6m hai tuan

- Bénh nhan hong rat

Khi hé thong thay gia thiét cua luat kKhop voi thong tin trong bo
nh&, cau két luan cla luat dwoc bd sung vao bd nhé.

Minh hoa Vi du suy dién lui



file:///F:/vi du suy dien tien.doc
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Co ché suy dién
...

Suy dién véi logic ménh dé:
1. Thuat toan suy dién tién
Input: - Tap luat Rule={r;, r,, ..., r,}
- GT, KL
Output: Thoéng bao “thanh céng” néu GT-
Ngworc lai, théng bao “khéong thanh céng”
Method:
TD=GT;
T=Loc(Rule, TD);
while (KL o) AND (THlPo
{
r = Get
TD= TDH} 11 v:1eft |
Rule = Rule \ {r};
T=Loc(Rule, TD);

Iif KLJfD THEN Return “True”
else Return “False”

Vi du: Rule—irl ‘ -rga-r4a.-r5b.-6 -

Hoi a



Thuat toan suy dién Ui

If KL lT THEN Return “True”

Else {TDicr?lét = First=1; Quaylui= False;}
For Each gL DO TPich=TPich|ik,0)};
Repeat

first ++;

((f,i)=Get(TDich);

If (Pl T) THEN
{
j = Timluat(f,i,Rule); /v Left; |
If (Tim co r;) THEN
{ Vet = Vet D}
For Each tjill eft\GT) DO TBich = TPichilkt,0)};
else
{ Quaylui=True;
while (L) AND Quaylui DO
{
Repeat { (9,k)=Get(Vét);
TDich = TDich \ Left,;}
until fjiieft,;

I=Timluat(g,k,Rule);



Thuat toan suy dién IUi
...

If (Tim c6 r) THEN
{ TDich = TDich \ Left, ;
For Each tj.eft,\GT) DO
TDich = TPichikt,0)}:
vét = Vét [lilo.)};
Quaylui = False;
}
else f=gq;
}
}
}
Until (TRich = PR (¢ L) and (First>2));
If (f -L) then Return False else Return TRue;
Vi du: Rule ={r,:a -rz:b -r3:a -r4:a.-r5:b . -6:e-
Hoi 2 [l IR . - IR



2.4.3 Qu diém
O

* Suy dién tién
- Lu diém chinh cla suy dién tién 1a Iam viéc t6t khi bai toan vé ban
chat di thu thap théng tin roi thay diéu can suy dién.
» Suy dién tién cho ra khéi lwgng Ién cac théng tin tr mét s6 théng tin
ban dau. N6 sinh ra nhiéu théng tin mai.
» Suy dién tién 1a tiép can ly twédng ddi voi loai bai toan can gidi quyét
cac nhiém vu nhu 1ap ké hoach, diéu hanh diéu khién va dién dich.

* Suy dién lui
M6t trong cac wu diém chinh cda suy dién lui 1a phu hop véi bai toan
dwa ra gia thuyét roi xem hiéu qua gié thiét dé co dung khéng.
*Suy dién Ui tap trung vao dich da cho. No tao ra mét loat cau hdi chi
lién quan dén van dé dang xét, dén hoan canh thuan tién doi voi
nguwoi dung.
*Khi suy dién I0i mudn suy dién céi gi dé tir cac théng tin da biét, n6
chi tim trén mét phan cla co s tri thive thich dang doi véi bai toan
dang xet.



2.4.4 Nhwoc diém
_

* Suy dién tién
« M&t nhwoe diém chinh cta hé thdng suy dién tién 1a khéng cadm
nhan dwoc rang chi mot vai thdng tin 1a quan trong. Hé thong hai
cac cau hdi co thé hdi ma khdng biét rang chi mot it cau da di dén
két luan dworc.
« Hé thong co thé hdi ca cau khéng lién quan. Co thé cac cau tra
I&i cling quan trong, nhwng lam ngw®i dung lung tung khi phai tra
i cac cau khéng dinh dén chu dé.

* Suy dién lui
‘Nhwoc diém co ban cla suy dién nay la né thuwdng tiép theo
dong suy dién, thay vi ding ra phai dung & dé ma sang nhanh
khac. Tuy nhién c6 thé dung nhan td tin cay va céac luat meta dé
khac phuc.



Chwong 3: Hé MYCIN

3.1 Gi¢&i thiéu

MYCIN la mét hé lap luan trong y hoc dwoc hoan tat vao nam 1970 tai
dai hoc Standford, Hoa Ky. Day 1a mot hé chuyéen gia dira trén luat
va sy kién, MYCIN st dung co ché 1ap luat gan dung dé xtr Iy cac
luat suy dién dwa trén dd do chac chan. Tlep theo sau MYCIN, hé
EMYCIN ra d&i. EMYCIN la mot hé chuyén gia tbng quéat dworc tao
lap bang cach loai phan co sé tri thire ra khoi hé MYCIN. EMYCIN

cung cap mot co ché lap luan va tuy theo bai toan cu thé sé bd
sung tri thire riéng clha bai toan dé dé tao thanh hé chuyén gia.

Cac dac diém chinh:
- Str dung ky thuat suy dién Iui.
- C6 kha nang phan tich tri thirc va diéu khién.
- Co tich hop Meta-Rule.
- C6 thé dung khi thiéu théng tin hodc théng tin khéng chac chan.
- Dé slr dung, giao tiép bang tiéng Anh.
- Cung cap céac chire giai thich: HOW, WHY.



Mot phién lam viéc cu thé v&i MYCIN:
S

?Thdng tin vé bénh nhan

e MYCIN: Ho va tén?

e User: Jack Durkin.

e MYCIN: Tubi?

e User: 24.

e MYCIN: Gidi tinh?

e User: Nam.

e MYCIN: Chung téc?

e User: CAUCASIAN. ......

? Xac dinh ban chat lay nhiém
e MYCIN: C6 bat ky phép cay vi khuan cho Jack Durkin lién quan dén bénh hién tai?
e User. Co.

e MYCIN: M&u vat lay tr dau?

e User. CSF.

e MYCIN: Ngay gi® thwc hién céy:

e User. 5-6-77 8:09 AM

MYCIN: Gan day Jack Durkin co cac triéu
ching nhw: choang van, hdn mé khéng?
User: Co.



CAC THANH PHAN CUA HE MYCIN
O

1. Chwong trinh tw van: Cung cap cho cac Bac si
cac 1o khuyén dé chon phvong phap diéu tri thich
hop bang, cach xac dinh rd cach thirc diéu tri béi cac
di lieu lay ra ti cac phong thi nghiem lam sang
thong gua cac cau tra loi cua bac si cho cau héi cua
may tinh.

2. Kha nang giai thich co tac dong qua lai: Cho phép
chwong trinh tw van giai thich cac kién thire clia no
vé cac phuwong phap diéu tri va chirng minh cac chu
thich vé cac phwong phap diéu tri dac biét.

3. Thu nap tri thire: chg phép cac chuyen gia con
ngwdi trong linh vwe diéu tri cac can bénh truyén
nhiém day cho MYCIN céc luat quyét dinh theo
phwong phap diéu tri ma ho tim thay trong thwc té
lam sang.



PHAM VI SU DUNG CUA HE MYCIN
R

1. Chan doan nguyén nhan gay bénh: dbi voi cac bac si diéu tri,
khi_ xét nghiém cho bénh nhan dé co két qua chan doan chac
chan méat 24-48 gi&. Nhiéu trwdng hop phai diéu tri ca ngay khi
chwa c6 két luan hoan chinh. MYCIN gitp chan doan nguyen
nhan gay bénh nhanh hon: khj goi chwong trinh MYCIN, cac
bac si tra & cAc cAu hoi vé tiéu st bénh nhan, bénh an, cac
két qua xét nghiém, cac triéu chirng, ... tr do MYCIN dua ra
chan doan bénh.

2. Tao ra phvong phap diéu tri: Sau khi nhan dwoc cac cau tra IO
cua bac sT vé tinh trang bénh nhan thdng qua dbi thoai. Trong
trwdng hop cau tra 10 khong biét hodc biét khéng chac chan,
thi MYCIN sé suy luan tir cac théng tin khong hoan chinh.

3. Dv doan dlen bién cua bénh: Bang cac cau hoi “HOW, WHY”,
MYCIN sé& giai thich céac nguyén nhan va ly do cho cac bac si.
Sau khi viéc chan doan bénh va ké don hoan tat, bac si cé thé
theo ddOi toan bd qua trlnh chan doan bénh cua MYCIN va gua
d6 theo doi dién bién clia bénh



NGUYEN NHAN THANH CONG CUA MYCIN
-

1. Sw can thiét cla viéc tw van dung khang sinh cua
cac bac si: vao thoi diém nay viéc lam dung khang
sinh d& dem lai khong it phan &rng phu.

2. Co so tri thL]jc qﬁa I\/I,YCIN duwoc thu nap tir cac
chuyén gia xuat sac nhat trong linh vuc.

3. MYCIN khong bao gi¢ di dén ngay két luan dé luén
co thém cac thoéng tin c6t yéu qua maoi buéc.

4. MYCIN dweoc hinh thanh tir mét chuong trinh tri tué
nhan tao da dwoc ap dung thuc té (DENDRAL) va

da dwoc thwe hién tai trung tam y té ndi tiéng v&i cac
tri thtrc méi nhat vé bénh hoc va dwoc hoc.



3.2 LY THUYET VE SU CHAC CHAN
<

MB (Measure of Belief in): d6 do sw tin cay
MD (Measure of Disbelief in): d6 do sw khdng tin cay
CF (Certainly Factor): Hé sb chac chan
Goi: MB(H/E) la dé do su tin cay cla gia thuyét H khi
co chung cw E.
MD(H/E) 1a d0 do sw khdng tin cay cua gia thuyét H
Khi c6 chirng cwr E.
Khi do: 0 < MB(H/E) < 1 trong khi MD(H/E) =0
0 < MD(H/E) < 1 trong khi MB(H/E) = 0
Po do chac chan CF(H/E) dwoc tinh bang céng thire:
CF(H/E) = MB(H/E) — MD(H/E)



3.2 LY THUYET VE SU CHAC CHAN(tiép)
c- ]

1. Luat dorn gian: r: If(e) then (c)
CF(e) la 6 do chac chan cua chirng cé.
CF(r) 1a do do chac chan cla luat suy dién.
Khi d6: CF(c) la @6 do chac chan cla két luan sé duoc tinh
bang cong thirc:
CF(c) = CF(e) * CF(r)
2. Luat phuree tap:
e If(el AND e2) then (c)
CF (el AND e2) = MIN(CF(el), CF(e2))
e if (el OR e2) then (c)
CF (el OR e2) = MAX(CF(el), CF(e2))



3.2 LY THUYET VE SU CHAC CHAN(tiép)
c- ]

3. V&i luat: if ((e1 AND e2) OR e3) then (c)
CF ((e1 AND e2) OR e3) = MAX(MIN(CF(el), CF(e2)), CF(e3))
4. CF(NOT e) = - CF(e)
5. Két hop nhiéu luat c6 cung két luan:
- Luat 1: If(e1) then (c) v&i CF(r1): dé do chac chan cuaa luat 1
- Luat 2: If(e2) then (c) v&i CF(r2): dé do chac chan cua luat 2
e V&i CF(t1), CF(t2) 1a CF cua két luan cua luat 1 va 2, khi
CF(t1) va Cf(t2) deu dworng thi:
Ctong = CF(t1) + CF(t2) — CF(t1) * CF(t2)
e Khi CF(t1) va Cf(t2) deu am thi:
Cténg = CF(t1) + CF(t2) + CF(t1) * CF(t2)
e Néu CF(t1) khac dau vé&i CF(t2) thi:
Ctoéng = (CF(t1) + CF(t2)) / (1 — MIN(ABS(CF(t1)), ABS(CF(t2))))



Vi du vé 1ap luan trong H&é MYCIN
o

e Vidu: Co 7 luat sau day:
rl: If(el) Then (cl) CF(rl) = 0,8
r2: If (e2) Then (c2) CF(r2) =0,9
r3: If (e3) Then (c2) CF(r3) = 0,7
rd. If (e4) Then (c3) CF(r4) = 0,6
r5: 1f (NOT e5) Then (c3) CF(r5) = 0,5
r6: If (c2 AND c3) Then (c4) CF(r6) = 0,9
r7:1f (c1 OR c4) Then (c5) CFK(r7) = 0,8
e Bang luat nay tao thanh mang suy dién &
hinh 3.1 v&i 5 1a gia thuyét can hudng dén.



Hinh 3.1. Mang suy dién




Lap ludn trén mang suy dién
S

e Giastr cacchirng c& e, e2, e3, e4,e5cod
dd do chac chan nhuw sau:

~-(e1)=0,9
~-(e2)=0,9
-(e3) =-0,3
~(e4) =04
~(e5) =-0,3

O O 0 00




Lap luan trén mang suy dién (tiép)
c ]

Chung ta sé lap luan tir cac CF cua ching clr dan
lén gia thuyét c5 nhw sau:

Dwa vao luat r1 tinh dwgc CF(cl):

CF(cl) = CF(el) * CF(r1) = 0,8*0,9=0,72

Dwa vao luat r2, r3 tinh dwoc CF(c2)

Voiluat r2: CF(c2) = CF(e2) *CF(r2) =0,9*0,9 =
0,81

V&iluat r3: CF(c2) = CF(e3) * CF(r3) =-0,3* 0,7 = -
0,21

Do CF(c2) cua r2 trai dau voi CF(c2) cua r3, nén:
CF(CZ)tong (0,81 + (-0,21)) / (1-MIN (0,81, 0,21)) =



Lap luan trén mang suy dién (tiep)
O

Dwa vao luat r4, r5 ta tinh dwoc CF(c3)

Vo&i luat r4:

CF(c3)=CF(ed4) *CF(r4)=0,4*0,6 =0, 24

V&i luat rb:

CF(c3) = CF(NOT e5)*CF(r5) = -CF(e5)*CF(r5) = 0,3*0,5 = 0,15
Do CF(c3) cua r4 va CF(c3) cua r5 cung dwong nén
CF(c3)tbng =0,24 + 0,15-0,24*0, 15=0,354

Dwa vao luat r6 ta tinh dwoc CF(c4):

CF(c4) = MIN(CF(c2), CF(c3)) * CF(r6) = MIN(0,74, 0,354) * 0,9
=0,354 *0,9 =0,3186

Dwa vao luat r7 ta tinh dwoc CF(c5)

CF(c5) = MAX(CF(cl), CF(c4)) * CF(r7) = MAX(0,72, 0,3186) *
0,8=0,576

Nhw thé dd chac chan cla gia thuyét c5 1a 0,576.



Chwong4 Heé hoc
—
4.1 MO PAU

e Céac chwong trwéc da thao luan vé biéu dién va suy luan tri
thee. Trong trwwong hop nay gia dinh da co san tri thire va
c6 thé biéu dién tu’o’ng minh tri thire.

e Tuy vay trong nhiéu tinh huéng, sé khéng c6 san tri thirc
nhuw;

Ky sw tri thirc can thu nhan tri thiee tie chuyén gia linh vwe.
Can biét cac luat mé ta linh vwe cu theé.

Bai toan khong dwoc biéu dién twérng minh theo luét, sw kién
hay cac quan hé.

e CO0 hai tiep can cho hé thong hoc:

Hoc twr ky hiéu: bao gom viéc hinh thirc hda, stra chira cac
luat two'ng minh, sw kién va cac quan hé.

Hoc twr dir liéu s6: dwoc ap dung cho nhirng hé thong dwoc
MmO hinh dwéi dang so6 lién quan dén cac ky thuat nham to6i wu
cac tham s6. Hoc theo dang s6 bao gom mang Neural nhan
tao, thuat giai di truyen, bai toan téi wu truyen thong. Cac ky
thuat hoc theo s6 khdng tao ra CSTT twérng minh.



4.2 CAC HINH THU'C HOC
N

1. Hoc vet: Hé tiép nhan cac khang dinh cta cac quyét
dinh dang. Khi hé tao ra mét quyét dinh khong dang, hé
sé dwa ra cac luat hay quan hé dung ma hé da s dung.
Hinh thirc hoc vet nham cho phép chuyén gia cung cap
tri thirc theo kiéu twong tac.

2. Hoc bang cach chi dan: Thay vi dwa ra mét luat cu thé
can ap dung vao tinh hudéng cho trwéc, hé thong sé
dwoc cung cap bang céac chi dan tong quat. Vi du: "gas
hau nhw bj thoat ra ttr van thay vi thoat ra tir 6ng dan".
Hé théng phai tw minh dé ra cach bién doi tr triru
twong dén céac luat kha dung.

3. Hoc bang qui nap: Hé thong dwoc cung cap mét tap
cac vi du va ket luan dwoc rat ra tie tieng vi du. Hé lién
tuc loc cac luat va quan hé nham xi |y tieng vi du méi.



4.2 CAC HINH THUC HOC (Tiép)
o

4. Hoc bang twong tw: Hé thong dwoc cung, cap dap rng dung
cho cac tac vu tu’o’ng tw nhwng khong glong nhau. Hé théng
can lam thich wng dap rng trwéc dé nham tao ra mét luat
mé&i c6 kha nang ap dung cho tinh huong méi.

5. Hoc dwa trén giai thich: Hé thong phan tich tap cac l&i g|a| Vi
du (va két qua) nham an dlnh kha nang dung hoac sai va tao
ra cac giai thich dung dé hwong dan cach giai bai toan trong
twong lai.

6. Hoc dwa trén tinh huong: Bat ky tinh huong nao dwoc hé
thong lap luan deu dwoc lwu triv cung véoi ket qua cho di
dang hay sai. Khi gap tinh hwéng méi, hé thong sé lam thich
nghi hanh vi da lwu trir v&i tinh huéng méi.

7. Kham pha hay hgc khong giam sat: Thay vi co muc tiéu twong
minh, hé kham pha lién tuc tim kiém cac mau va quan hé
trong dir liéu nhap. Cac vi du vé hoc khong giam sat bao gom
gom cum dir liéu, hoc dé nhan dang céac dac tinh co ban nhw
canh tw cac diém anh.



Vi du vé CAC HINH THU'C HOC
c ]

Vi du:

- Hé MYCIN

- Mang Neural nhan tao

- Thuat toan hoc Quinland

- Bai toan nhan dang

- May choi c& car0, c& twéng



4.3 THUAT GIAI Quinlan
c

- La thuat toan hoc theo quy nap dung luat, da
muc tiéu.

- Do Quinlan dwa ra nam 1979.

- Y twdng: Chon thudc tinh quan trong nhat dé
tao cay quyét dinh.

- Thudc tinh quan trong nhat & thudc tinh
phan loai Bang quan sat thanh cac bang con
sao cho tir méi bang con nay dé phan tich dé
tim quy luat chung.



4.3.1 THUAT GIAI A. Quinlan
I

STT | Size Nationality Family Conclusion
1 Small German Single A
2 Large French Single A
3 Large German Single A
4 Small Italian Single B
5 Large German Married B
6 Large Italian Single B
7 Large Italian Married B
8 Small German Married B




V&i moi thudc tinh cua bang quan sat:
S

e Xét vector V: c6 s chiéu bang sb phan loai

~ V(size=small) = (Asmais Bsmalr)
— Aq..=Sb quan sat A co Size 1a Small / Téng sb quan sat cé Size=Small
Bea= SO quan sét B co Size 1a Small / Tong sb quan sat ¢ Size=Small
V(Slze Small) ~ = (1/3, 213)
V(size=Large) = (2/5 , 3/5)

e Vi thudc tinh Nationality
V(Nat German)_ (2/4 2/4)

V(Nat French) — (1 0)
V(Nat— Italian) — - (0/3,3/3):(0 , 1)

e Thudc tinh Family:
V(Famlly—SlngIe) - (3/5 2/5)
V(Famlly Married) — = (0/3,3/3)=(0, 1)

Small



V&i moi thudc tinh cua bang quan sat:
S

Chi con xét German

*Thudc tinh Size:
V(Size:SmaII) - (1/2 y 1/2)
V(Size:Large) - (1/2 , 1/2)

*Thudc tinh Family:
V(Family:SingIe):(Z/Z,0,2)2(1, 0)
V(Family:Married):(O/2 , 2/2):(0 : l)

STT | Size Family | Conclusion
1 Small | Single A
2 Large | Single A
3 Large | Married B
4 Small | Married B

/ Nla%

ltalian French

German

VRN

Single

Married




V&i moi thudc tinh ciia bang quan sat(tiép)

Italian

Rule 1:
Rule 2:
Rule 3:

Rule 4:

Nationality
French German
Single Married

If (Nationality IS Italian) then (Conclusion IS B)

If (Nationality IS French) then (Conclusion IS A)
If (Nationality IS German) AND (Family IS Single)
then (Conclusion IS A)

If (Nationality IS German) AND (Family IS Married)
then (Conclusion IS B)



Thuat giai: Hoc theo dé bat dinh
c

Stt Age | Competition Type Profit
1 Old No Software Down
2 Midle Yes Software Down
3 Midle No Hardware Up
4 Old No Hardware Down
5 New NoO Hardware Up
6 New NoO Software Up
7 Midle No Software Up
8 New Yes Software Up
9 Midle Yes Hardware Down

10 Old Yes Hardware Down




Hoc theo dé bat dinh(tiép)

e D0 bat dinh cta X: E(X) .-|()g2 P,
|

e Tinh Entropy cho moi thudc tinh va chon thudc tinh

d nhat.
Cl’a)|0g2 p(CI’ |)

cO Entropy

EcC/A B

4
E(C /Competition.lo) ._Iogz g_glogz .) 918

E(C /Competltlon.es) ._ Iogz A Iogz .) 811
E(C / Competition) .).6*0.918.).4*0.811.).8752



Hoc theo dé bat dinh(tiép)
c

e Tuong tu: STT | Competition Type Profit
E(C/Age) =0.4 1 Yes Software Down
E(C/Type) = 1 2 No Hardware Up

e Age cho nhiéu thoéng
tin nhat 3 No Software Up

4 Yes Hardware Down
Age
wan Competition Lp

'f'/ s
Up

Down



Hoc theo dé bat dinh(tiép)
c ]

Age

Td/ M‘ilde\> Tw

Down Competition Up
y e
Up
Rule 1: If (Age IS Old) then (Profit IS Down)
Rule 2: If (Age IS New) then (Profit IS Up)

Rule 3: If (Age IS Midle) And (Competition IS No)

then (Profit IS Up)
Rule 4: If (Age IS Midle) And (Competition IS Yes)
then (Profit IS Down)

Down



4.4 THUAT GIAI ILA(Inductive Learning Algorithm)
S

Xac dinh dir lieu

1. Tap mau duoc liét ké trong mot bang, véi moéi dong
twong ’ng modt mau, va mdi codt thé hién mot thudc
tinh trong mau.

2. Tap mau c6 m mau, méi mau géom k thudc tinh va co
mot thudce tinh quyét dinh. Téng s n cac gia tri cla
thudce tinh quyét dinh chinh 1a s6 1&p cla tap mau.

3. Tap luat R co gia tri khai tao 1a [l

4. Tat ca cac dong trong bang ban dau chwa duoc
danh dau (kiém tra).



4.4 THUAT GIAI ILA(tiép)
S

e Buydc 1: Chia bdng m mau ban dau thanh n bang con.
Moi bang con trng v&i mét gia tri cua thudc tinh phan I&p
cua tap mau.

(* thwe hién cac bwdc 2 dén 8 cho méi bang con)

e Budrc 2: Khdi tao bién dém két hop thudc tinh j, j=1.

e Buwdoc 3: VoI moOi bang con dang khao sat, phan chia

~
n

danh sach céac thudc tinh theo cac td hop phan biét, mOi
td6 hop &ng voi j thudc tinh phan biét.

e Budrc 4: V&i mbi td hop cac thudc tinh, tinh sb lwong cac
gia tri thudc tinh xuat hién theo cung to hop thugc tinh
trong cac dong chwa dwoc danh dau clia bang con dang
xet (ma dong thoi khong xuat hién_vai td hop thudc tinh
nay trén cac bang con Jai). Goi t6 hop dau tién (trong
bzng con) c6 s6 Ian xuat hién nhiéu nhat 1a té6 hop I6n
nhat



4.4 THUAT GIAI ILA(tiép)
I

e Buéc 5: Néu td hop lon nhat bang [lkang j 1én 1 va
qguay lai bwoce 3.

e Budéc 6: Panh dau cac dong thod td hop Ién nhat cla
bang con dang xu ly theo |16p.

e Buwdc 7: Thém luat méi vao tap luat R, voi vé trai 1a tap
cac gia tri cha thudc tinh &wng véi td hop Ién nhat (két
hop cac thudc tinh bang toan t&r AND) va vé phai la gia
tri thudc tinh quyét dinh twong &ng.

e Budc 8: Néu tat cad cac dong déu da dwoc danh dau
phan 1&p, tiép tuc thwe hién tir buwdc 2 cho cac bang con
con lai. Nguoec lai (néu chwa danh dau hét cac dong) thi
quay lai bwdc 4. Néu tat ca cac bang con da dwoc xét thi
két thuc, két qua thu dworc la tap luat can tim.



Minh hoa thuat giai ILA
[

Mauso| Size Color Shape | Decision
1 medium blue brick yes
2 small rec wedge no
3 small rec sphere yes
4 large rec wedge no
5 large green pillar yes
6 large red pillar no
7 large green sphere yes

Bang 4.1 Tap mau hoc cho bai toan phan 1&p dbi twong




Minh hoa thuat giai
S

ILA(tiép): Buéc 1

Bang con 1
Mau so cii, méi Size Color Shape Decision
1 1 medium blue brick yes
3 2 small red sphere yes
5 3 large green pillar yes
7 4 large green sphere yes
Bang con 2
MAiu s6 cii  moi Size Color Shape Decision
2 1 small red wedge no
4 2 large red wedge no
6 3 large red pillar no

Bang 4.2. V&i n=2, Chia thanh hai bang con theo thudc tinh Decision




Minh hoa thuat giai ILA(tiép)
I

» Ap dung bwdc 2 cua thuét giai vao bang con thi
nhat trong bang trén. V&i j=1, danh sach cac td hop
thudc tinh gdm c6 {Size}, {Color}, va {Shape}.

« V&i td hop {Size}, gia tri thudc tinh "medium" xuat
hién trong bang con th& nhat nhwng khéng cé trong
bang con tht hai, do d6 gia tri t6 hop I&n nhat la
"medium”. B&i vi cac gia tri thudc tinh "small" va
"large" xuat hién trong cad hai bang con, nén khong
dwoc xét trong budc nay. Voi td hop {Size}, gia tri
thudc tinh "medium" chi bang 1



Minh hoa thuat giai ILA(tiép)
I

« Xét tiép cho td hop {Color} thi gia tri t& hop I&n nhat
|a bang 2, (rng véi thudce tinh "green", con thudc tinh
"blue" 1& bang 1.

- Twong tw, véi t& hop {Shape}, ta cé "brick" xuat
hién mét 1an, va "sphere" hai lan. Bén cudi buéc 4, ta
c6 t6 hop {Color} v&i thudc tinh "green" va {Shape}
v&i thude tinh "sphere" déu cé sb lan xuat hién 1én
nhat 1a 2. Thuat toan mac dinh chon trwdng hop th
nhat dé xac dinh luat t& hop I&n nhat. Dong 3 va 4
dwoc danh dau da phan 1&p, ta c6 luat dan nhuw sau:

Rule 1: IF color IS green THEN decision IS yes



Minh hoa thuat giai ILA(tiép)
I

» Tiép tuc thwc hién budc 4 dén 8 cho cac mau con lai (chua
danh dau) trong bang con nay (trc dong 1 va 2). Ap dung twong
tw nhw trén, ta thay gia tri thudc tinh "medium" cda {Size}, "blue"
cda "Color", "brick" va "sphere" cta {Shape} déu xuat hién mot
lan. B&i vi s lan xuat hién nay giong nhau, thuat gidi 4p dung
ludt mac dinh chon trwdng hop dau tién. Ta c6 thém luat sau:

Rule 2: IF size IS medium THEN decision IS yes

Panh dau cho dong 1 trong bang con th® nhat. Tiép tuc ap
dung bwdc 4 dén 8 trén dong con lai (tirc dong 2). Gia tri thude
tinh "sphere" cua {Shape} xuat hién mét lan, ta cé luat thir ba:
:Rule 3: IF shape IS sphere THEN decision IS yes

Dong 2 dwgc danh dau. Nhw vy, tat ca cac dong trong bang con 1 da
dwoc danh dau, ta chuyén qua xu ly tiép bang con 2.



Minh hoa thuat giai ILA(tiép)
I

*Thudc tinh "wedge" cla {Shape} xuat hién hai lan trong dong 1 va 2
clia bang con nay. Panh dau cac dong nay véi luat dan th tw sau:
Rule 4: IF shape IS wedge THEN decision IS no

« V&i dong con lai (tteec dong 3) cua bang con 2, ta c6 thubc tinh {Size}
v&i gia tri "large” c6 xuat hién trong bang con 1. Do do, theo thuat giai,
ta loai bo trwdng hop nay. Twong tw nhw vay cho gia tri "red” cua
{Color} va "pillar" cua {Shape}. Khi d6, ILA tang j Ién 1, va kh&i tao cac
td hop 2 thudc tinh 1a {Size va Color}, {Size va Shape}, va {Color va
Shape}. C4c t6 hop thi nhat va thir ba thod man diéu kién khdng xuat
hién trong bang con 1 vd&i cac cap thubc tinh hién c6 cua dong nay.
Theo luat mac dinh, ta chon luat theo trwdng hop the nhat. Panh dau
dong nay, ta c6 thém luat dan the 5:
Rule 5: IF size IS large AND color IS red THEN decision IS no



Minh hoa thuat giai ILA(tiép)
I

Rule 1: IF color IS green THEN decision IS yes

Rule 2: IF size IS medium THEN decision IS yes

Rule 3. IF shape IS sphere THEN decision IS yes

Rule 4. IF shape IS wedge THEN decision IS no

Rule 5:IF size IS large AND color IS red THEN decision IS no

Danh gia thuat giai:
« SO lwong cac luat thu dwoc xac dinh mdc dd thanh cong cla thuat
giai. Bay chinh la muc dich chinh cua cac bai toan phan I&ép théng
qua mot tdp mau hoc. Ngoai ra, dé danh gia cac hé hoc quy nap la
kha ndng hé thdng c6 thé phan I&p cac mau dwoc dwa vao sau nay.
» Thuét gidi ILA dwoc danh gid manh hon hai thuat giai vé phwong
phap hoc quy nap trwéc day la ID3 va AQ).



Chwong 5: H& thong mé& cho cac biéen lién tuc

S
5.1 Cac khai niém
1. Tap ro va ham dac trwng

- Ngon ng{ tw nhién va logic mo.

- Tap 6 (crisp set): Goi A 1a mét tap hop ré, mét phan tlr x
c6 thé co xJillhoac Xl C6 thé str dung ham & mo ta
khai niém thudc vé&. Néu x [l Ik = 1, nguoc lai néu x
BB B )-0. Ham [ duoc goi 1a ham déc trwng cla tap
hop A.

- Tap m& va ham thanh vién: Khac v&i tap ro, khai niém
thudc vé dwoc mé rdng nham phan anh mdc dd x la
phan t& cla tdp md A. Mot tap md (fuzzy set): A duoc
dac trng bang ham thanh vién Jlla cho x 1a mot phan
tce, [Jlx) phan anh meec do x thude vé A.

- M6t tap md A trong tap vi tru U duoc xac dinh bdi ham:

U Il 1]




5.1 C4c khai niém vé Logic mé

+ Vidu ve tap mo:
- High
- Young
- S6gan7
- Toc dé nhanh
Biéu dién tap mo:
1. Néu tap vii tru U |a r&i rac va hiru han thi tdp mo A trong U
dwoc biéu dién:
X)

A

X

Vi du: Cho U={a, b, c, d}. Ta c6 thé xac dinh mét tap mo A nhw sau:

A = 0.3 + 0.5 + O + 0.7 Hoac A={0.3, 0.5, 0.0, 0.7}

a b C d




5.1 Cac khai niém vé Logic mo(tiep)
O

2. Néu tap vii tru U 1a lién tuc thl mo A trong U dwoc biéu dién:
(X)
A .l dx

Vi du: Tap m& A={“Sé gan 2"} c6 thé xac dinh ham thudéc nhw sau:

- [63] Al

(x-2)°
A.le :
X




5.1 Cac khai niém vé Logic md(tiep)

Ghi cha: D6 thi ham thudc cho tap mo A={“Sé gan 2”} c6 thé xac dinh
cach khac nhw sau:

0 néu x <1

X-1 néu 1k <2
‘<)— 1 néu x =2

-x+3 n§u2<xl

0 néu x>3



5.2 Cac dang cua ham thanh vién
c ]

Cac ham thanh vién cua tap mé c6 3 dang co’ ban la: dang
tang, dang giam va dang chuéng
Dang S tang

b) Dang S giam
c) Dang hinh

am dang chuéng



5.3 Bién ngon ngiv (Linguistic Variable)
]

© ngic mo lién quan dén lap luan trén cac thuat nglr mo va mo
ho trong ngbn nglr tw nhién cua con nguoii.
e Bién nhan céac tir trong ngdn nglr tw nhién lam gié tri goi 1a bién
ngon ngr.
e Bién ngdn nglr dwoc xac dinh b&i bd bon (x, T, U, M):
~ X la tén bién. Vi du: “nhiét do”, “toc do”, “ap suat”, ...
- Tlatap cactw (cac gia tri Qgén nglr) ma x c6 thé nhan. Vi
du: x la “téc d6” thi T c6 thé la T={cham, vira, nhanh}
~ U la mién gia tri ma x c6 thé nhan. Vi du, néu x 1a “tbc do”
cua xe may thi U=[0 .. 120 km/h]
— M Ia luat nglr nghta, rng v&i moi tor t- voi mot tap mo A.



5.4 Bién ngdén ngiv (tiép)

Bién ngdn ng¥

C4c gia tri dién hinh

Nhiét d6
b6 cao
Toc dd

Nong, lanh
Thap, trung binh, cao
Cham, vira, nhanh

Vi du: Cho x la toc dd, T={cham, vira, nhanh}, cac tir “cham”,
“vira”, “nhanh” dworc xac dinh boi cac tap mo trong hinh sau:

Cham Vira

Dad

Nhanh

30 50 60

v

/0 120




5.5 Gia tw

e Gia t&r lam mo hd thém cac cau nhu: rat, hoi, co v, ...

1. Rét: Wl ) = ()
Vi du: Tap m& gédm nhirng ngudi rat cao
2.Cogian/métit: W g 0 = 005
Vi du: A la tap nhirng ngudi tam thwdc thi Co gidn A 1a tap nhivng ngudi thién vé

cao va thap trong nhirng ngudi tam thudec.

3. Nhan manh/ thwe sw la:
W o () = 200)2 néu 0 [l I 5
B . 0= 1200 10)? néu 0.5 [l IR

Vi du: Sau khi dung phép toan nay v&i tap mo cao ta dwoc tap nhirvng nguoii thwe
S\ cao

4.Manh mé /ratrat: ) (X) = )"

Vi du: Sau khi dung phép toan nay v&i tap mo cao ta dwoc tap nhirng nguoii thuee
S\ cao



5.6 Cac phép toan trén tap mo’

Cho ba ta mo’A B CVO’I
o C=A

o C=A

o C= :

Xét tap mo “cao” va “thap” vé chiéu cao clia ngudi:
Cao=0.0/1.5+ 0.2/1.55 + 0.5/1.60 + 0.8/1.65 + 1.0/1.70
ThéE 1.0/1.5+ 0.8/1.55+0.5/1.60 + 0.2/1.65 + 0.0/1.70

s o [lnhép (X) = 0.0/1.5 + 0.2/1.55 + 0.5/1.60 + 0.2/1.65 + 0.0/1.70
Dung dé chi nhirng ngudi tdm thwdc: gia tri cao nhat & gitra tap, thap nhat & 2 bén

o M g, (X) = 1.0/1.5+ 0.8/1.55 +0.5/1.60 + 0.8/1.65 + 1.0/1.70
Dung dé chi nhirng ngwdi khéng tam thuée

o B..(x)=1.0/1.5+ 0.8/1.55 + 0.5/1.60 + 0.2/1.65 + 0.0/1.70

Dung dé chi nhirng nguwdi khédng cao hay tdm thwéc hay thap.



5.7 Suy dién mo’
...

Ménh dé mé 1a ménh dé khang dinh gia tri cho bién ngdn ngi.

<Mién x4c dinh X> is <tap m& A>
Vi du: Chiéu cao la tam thwéc

= Logic m& st dung tap mé trong cac ménh dé mo.
IF XISATHEN Y is B

Vi du: Néu chiéu cao la tdm thwdc thi trong lwong 1a

trung binh

« Néu A va B |a tp m& thi Hé chuyén gia lwu trir lién két (A,B)

trong ma tran M (hay ky hiéu R).

« C6 thé thé hién ca A va B nhw céac vector (A, B) thich hop va

dat quan hé nay vao ma tran M.
- Ma tran lién két m& M anh xa tap mo A sang tap mo B.
» Hai ky thuat suy dién théng dung 1&;
* Suy dién Max-Min
* Suy dién cuc dai.



5.7.1 Nhan ma tran vector mo

ChoA=(a;, a,, ...,a,) VOia-= ‘xi)
Cho B =(by, b,, ... IO) voi b, = BKY;)
Ma tran M., duoc xac dinh nhu sauuAoM=B
Trong do b; = Max { Min (a;, my)} 1..1
Vi du: ChoA (0.2,0.4, 0.6, 1)
Cho — —
0.1 0.6 0.8
0.6 0.8 0.6
0.8 0.6 0.5
0.0 0.5 0.5

b, = Max{Min(0.2, 0.1), Min(0.4, 0.6), Min(0.6, 0.8), Min(1, 0.0)} = 0.6
b, = Max{Min(0.2, 0.6), Min(0.4, 0.8), Min(0.6, 0.6), Min(1, 0.5)} = 0.6
Twong tw b,=0.6 va b; = 0.5

Nhw vay, B=(0.6, 0.6, 0.5)



5.7.2 Suy dién Max-Min (Tim ma tran M)
... 0000

- Suy dién Max-Min: m; = Min(a; , b))
Vidu: X:nhiétd, tap md A trén X: “nhiét dé binh thwdng”
Y: téc d6, tap m& B trén Y: “tdc d6 vira phai”
Gia st c06 luat: IF nhiét dé binh thwdng THEN toéc dd vira phai”.
Gia st cac tap mo thé hién bang céac vector sau:
Nhiét dé binh thwdng =(0/100, 0.5/125, 1/150, 0.5/175, 0/200)
Hoac (0, 0.5, 1, 0.5. 0)
Téc do vira phai = (0/10, 0.6/20, 1/30, 0.6/40, 0/50)
Hoac (0, 0.6, 1, 0.6, 0)
Ma tran M duoc tao ra nhw sau:
1 0.0 0.0 0.0 0.0 0.0
0.0 0.5 0.5 0.5 0.0
M = 0.0 0.6 1.0 0.6 0.0
0.0 0.5 0.5 0.5 0.0
—0.0 0.0 0.0 0.0 0.0
Cho tap A’ = (0/100, 0.5/125, 0/150, 0/175, 0/200)
Ta co b,;= max{min(0,0), min(0.5,0), min(0,0), min(0,0), min(0,0)}=0
B’ = (0/10, 0.5/20, 0.5/30, 0.5/40, 0/50)




5.7.3 Suy dién Tich cwc dai (Tim ma tran M)
...

- Dling phép nhan dé tao cac thanh phan clia ma tran M
Suy dién Tich cwe dai:  m;; =& * b,
- Sau do6 dung cach tinh Max-Min dé suy ra B’ tir A
Vidu: A=(0,05,1,0.5,0)
B=(0,0.6,1,0.6,0)
Ma trén M duoc tao ra nhw sau:
0.0 0.0 0.0 0.0 0.0
0.0 0.3 0.5 0.3 0.0
M="100 06 10 06 00
0.0 0.3 0.5 0.3 0.0
- 0.0 0.0 0.0 0.0 0.0 -
ChotapA'=(0,0.5,0, 0, 0)
Ta c0 b,;= max{min(0,0), min(0.5,0), min(0,0), min(0,0), min(0,0)}=0
B’=(0,0.3,0.5,0.3,0)




5.8 NGUYEN LY XU’ LY CAC BAI TOAN MO’

Hinh 9.4. Hé thbng mo
1. M& hoa: Chuyén ddi gia tri rd dau vao thanh vector ||}

2. Xac dinh cac luat hgp thanh va thuat toan xac dinh gia

tri mo

3. Giai mo: Phwong phéap diém trong tam

(x)dx

XO
(x)dx



5.8 NGUYEN LY XU’ LY BAI TOAN MO'(tiep)
c- ]

Hinh 9.4. Hé théng m&

Bai toan 1: D liéu Input la cac gia tri ro.

Vi du: Xét bai toan md xac dinh béi cac luat sau:
Luat 1:if xis Alandyis B1 Then zis C1

Luat 2:if x is A2oryis B2 Then zis C2

Vao: tri x0, y0

Ra : tri z0 twong rng



5.8 NGUYEN LY XU LY BAI TOAN MO'(tiép)
]

Ung vai tap mo A, ta ¢d ham thanh vién
Ung vai tap mo A, ta ¢6 ham thanh vién
Ung voi tap me B, ta c6 ham thanh vién
Ung v&i tap mo B, ta c6 ham thanh vién
Ung voi tap me C, ta cd ham thanh vién
Ung vai tap me C, ta cd ham thanh vién




Vi du: Giai bai toan diéu khién tw déng mé cho hé
thong bom nwoc lay nwérc twr gieng.

Trong khi ho hét nwoc va trong giéng co nwoc thi
may bom tw dong bom.
H.Pay H.Lwng H.Can

B.Lau
0 B.Vira | B.HoiLau
0 0 0

*\/6i bién ngén nglr H6 ¢6 céac tédp mo ho day (H.Pay), hé lung (H.Lwng)
va ho can (H.Can).

*\V/6i bién ngbén ngir Giéng cé céac tdp mo nudce cao (N.Cao), nudc vira
(N.Vira), nuéec it (N.It).

«\/6i bién ngén ngir két ludn xac dinh thoi gian bom sé cé cac tdp mo
bom vira (B.Vira), bom lau (B.Lau), bom hoi lau(B.HoilL&u).



Vi du (tiep)
S

Trong d6 x chi d6 sau ctia H6 (0<=x<=2), y chi d6 sau cua Giéng
(0<=y<=10) va z chi th&i gian bom (0<=z<=30).




Vi du (tiep)
T

T bang trén ta co6 cac luat:

Luat1: ifxis H.Lwng and y is N.Cao Then z is B.Vwra

eLuat 2: if x is H.Can and y is N.Cao Then z is B.Lau

*Luat 3: if x is H.Lwrng and y is N.Vwra Then z is B.Vira

Luat4: if x is H.Can and y is N.Vwra Then z is B.Hoi lau

Néu nhéap tri Input x0 =1 (P§ cao cda nwéc trong ho ),
y0 = 3 (P§ cao clia nwéc trong giéng)
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Vi du (tiep)

Céc W, goi la cac trong s6 cua luat th |
Theo ly thuyét ham thanh V|en ctia két luan cho b&i cong thire:
2 =-IVIlk.@i=
(z) =W, .B.Vwa(z) + W B Lau(z) + W,.B.Vira(z) + W,.B.Hoi Lau(z)
(z) = 3/10.B.VL‘ra(z) + O.5.B.Léu(z) + 3/5.B.Vwra(z) + 0.5.B.HoiLau(z)
Budc tiép theo la ta phai gidi md ttr ham thanh vién cla két luan bang
canh tinh trong tam cua ham l(z)

Oﬁ !(z) la .(z)dz

Vay Defgzzy(z) =8.15 ‘ , ‘
Do d6 néu mwc nwdc trong hé va giéng la 1m va 3m thi thoi gian can
bom la 8 phut va 15/100 giay.



Khir m&: Lay diém trong tam

;.(x)dx




Tinh cac tich phan

(x)dx

XO
gx)dx

l.(x)dx -éllmz2 -3m? -2 -a’ .mzb -mlal

coo i .- o IR



5.8 NGUYEN LY XU’ LY CAC BAI TOAN MO (tiep)
1

Doi twong
dieu khién

v

v

——(O——{ B0 diéu khién

Cam bién
(Sensor)

A

Bo dieu khién mo:

SISO: Single Input, Single Output
MIMO: Multi Input, Multi Output
SIMO: Single Input, Multi Output
MISO: Multi Input, Single Output



5.8 NGUYEN LY XU’ LY CAC BAI TOAN MO (tiep)
1

Bo diéu khién mo:
SISO: If (AisA;) Then (B is B,)
If (AisA,) Then (BisB,)
MIMO: If (A;isAp) and ... and (A, isA,;) Then (B, is By;) and ... and (B.is B,,)
If (A, is A..) and ... and (A.. is A..) Then (B, is B,,) and ... and (B is B..)
MISO: If (AjisAp)and...and (A, isA,;) Then (B is B,)
If (A, isA ) and ... and (A is A.,) Then (B is B,)
SIMO: If (AisA;) Then (B, is By;) and ... and (B is B,,)

If (AisA,) Then (B, is B,;;) and ... and (B, is B,)



Bai tap: Pieu khién mwc nwéc

Bai toan diéu khién mwec nwéc. Khong phu thudéc vao lwong
nw&c chay ra khéi binh, can phai diéu chinh van cho lwong
nwéc chay vao binh vira da dé sao cho mwe nwéc h trong
binh l1a ludn khéng déi.

= |

v /\
N

Gia str bo diéu khién Ia con nguwoi, sé cé cdc nguyén tac sau:

R1: Néu muwe nwére 1a thdp nhiéu thi van & mire dé mé to
R2: Néu muwe nwére 1A thap it thi van & midre dé6 mé nhé
R3: Néu mwe nwée |1a da thi van & vi tri dong.

R4: Néu muwe nwére 1a cao thivan & vi tri déng.



Bai tap: Pieu khién mwc nw&c(tiép)
Cac bién ngdén ngir:

+ x 1a mwe nwéc:cé 4 gia tri T={thap nhiéu, thap it, da, cao}
+y van: ¢6 3 gia tri T={to, nho, déng}

Muwc nwee X D .. 3] (mét)

»

B

Thap nhieu Thap du cao

0.7
0.4

v




Bai tap: Pieu khién mwc nw&c(tiép)
c- ]
Van Y.) .. 10] (cm)

Véiy la do mé cua van, T={to, nho, déng}

B |

doéng nhé to

1 10 y

Cho mwc nwéc cao x,= 2 m, hoi d6 me& cua van y, la bao
nhiéu




Chwong 6: Cong cu tao lap Hé CSTT
S
Hé CSTT gom 3 thanh phan sau:
1. Bé tao lap co so tri thirc: bao dam cac tinh
chat:

Nhat quan
Khéng mau thuan
Khoéng dw thira dir liéu
Cap nhét dé dang

2. Bd tao déng co suy dién
V&i méi cach biéu dién tri thirc can cé chién lwoc suy
dien twong rng
Tao thuan tién cho bé phan giai thich

3. B6 tao cac giao dién:
Cung cap kha nang tao giao dién vé&i ngwdi str dung.



Cong cu tao lap Hé CSTT
—

6.1 Soan thao tri thirc

Cac chirc nang co ban cua hé soan thao tri thirc:
Cho phép soan thao cac sw kién, cac luat.
Pwa ra pham vi tri thirc can thu nap.
Lén danh sach cac gia tri can thiét cho méi déi twong.
Kiém tra sw ding dan cta cac luat dwa vao.
Kiém tra sw trung lap khi bé sung tri thivc.
Cho phép stra doi, huy bé tri thirc.
e Hé soan thao tri thirc lam viéc trén co’ s& ngén ngir goc:
—  Ngén ngir tw nhién.
—  Ngén ngir hinh thtrc.



6.1 Soan thao tri thirc (tiep)
S

1. Soan thao cac luat bang | Cacluatdang van ban
ngon ngtv tl{ nhién vé&i cu Ngon nglr gbc
phap han che. —— —

Vi du: Ngl phap
IF chat 16ng ¢6 dd PH<6
THEN d6 la Axit —
IF tam giac c6 2 goc bang l Tw dien
nhau THEN dé la tam giac can Phan tich ct phap

Phan tich tr vwng: Kiém tra 16i \
chinh ta l

Phan tich ci phap: Kiém tra 16j
cau, dat ménh de.

Biéu dién trong may tinh: Gém céc
sw kién, cac luat.

\4

Phan tich tr virng <

—

Biéu dién trong may tinh

‘ Co so tri thirc |

Bo6 soan thao Co’ s& tri thirc



6.1 Soan thao tri thirc(tiép)
]

2. Soan thao céac luat theo ci phap ménh dé Horn
Hé soan thao luat = Hé soan thao van ban + Hé phan tich cu phap.
Dang téng quat cua luat:
IF <C,> AND <C,> AND ... AND <C,.> THEN <C>

Trong do: C,, C c6 dang:

<Gia tri> <Phép toan> <Gia tri>
Cu phap:

<Luat> := IF <diéu kién> THEN <dk don gian>

<biéu kién> := <dk don gian> / <dk do'n gian> AND <dk>

<Dk don gian> := <danh twr> / <danh tir> <phép toan> <gia tri>

<Phép toan>:= [ Il I I



Vi du: Soan thao cac luat theo ci phap ménh dé Horn

Luat:  IF tudi Jpo THEN tré -
Biéu dién bén trong: Luat Sw kién

P, Tré P, Tudi o

Biéu dién bén nqgoai:

/ <Luat\

IF < HEN <dk don gian>

<dk do’L gian> <danh tu>

/l\

<danh tw> <phép toan> <gia tri>

l’ k l v
tuoi 30 tré




6.1 Soan thao tri thirc
.
3. Soan thao cac luat dwa vao bd ba lién hop O-A-V

Dang tdng quat cla luét:
IF <C,> AND <C,> AND ... AND <C,> THEN <C>

;I'rong gé moi C, duoc biéu dién dwdi dang b6 ba lién hop Object-Attribute-Value
O-A-V

Ngir phap: Nhw cau I1&énh Horn, ngoai tr» diéu kién dwoc thay bdi:
<diéu kién don gian> := <tén déi twong> <tén thudc tinh> <gia tri>
Ghi cha:

Méi lién hé gitra <débi twong> <thudc tinh> <gia tri> duoc viét dwdi dang:
<doi twong>. <thuodc tinh> = <gia tri>



6.2. Hé chuyén gia dwa trén luat

6.2.1 Hién thij sw kién va luat

1. Hién thi sw kién: Bang ngén ngir tw nhién hién thij cac
dong van ban chi néi dung sw kién

Vi du: Cao huyét ap

Viém phoi cap

2. Hién thj cac luat:

ong ngén ngir tw nhién

Bdién khai niém

| Biéu dién ngoai

, Van

Biéu dién trong
- N ng@ clia KSTT

Dwé&i dang do thi

Biéu dién khai niéem: p,JILI}. L. TN

»
»

Nng{ bd kniém

Biéu dién ngoai: P: —
(

P2

/q
Pn

N ng( ty nhién

ban



6.2.2 Cap nhat tri thirc
S

1. Cap nhat luat: Khi cap nhat luat can kiém
tra cac 2 dieu kién:
- Néu da ton tai thi loai bé.

- Néu chwa ton tai thi kiem tra c6 mau
thuan hoac tranh chap v&i cac luat san
co trong CSTT.

2. Cap nhat sw kién: Kiém tra ci phap va
duyét trong CSTT, néu trung thi loai bé.



6.2.2 Cap nhat tri thirc(tiep)

Tinh méu thuan trong co’ sé tri thirc:

1. Swdw thira cac luat, dw thwra sw kién
2. Mau thuan trong co sé tri thirc

3. Sw nhat quan cua cac luat



1. Sv dw thwra cac luat, dw thra suw kién
.

Cho tap SC=(SF,SR)
Trong do: SC: co s tri thirc
SF: tap cac sw kién

SR ={r, r2, .., I'm} : tap luat
. left,

Pn 5.1: Ta noi tap SR suy dién luat r: left [l ky hiéu SR|= r
néu F thoa man tat ca cac luat trong SR thi ciing théa .

Vi du: SF={a, b, c}, SR={r;: a[llr.: v Il (2
Pn 5.2: Bao déng cua tap luat: SR*={r| SR fr}
Pn 5.3: Bao déng cua tap sw kiénX [JF 12

X*={A] X -IR+}

Pn 5.4: Hai tap luat SR, va SR, la twong dwong néu:
SR,*= SR,*




Thuét toan 6.1
<

Input: SR ={ry, Iy, ..., I}

X -
Output: x+={A| X [ IIIGNGBrR)
Method:
TG =X;
Sat = Loc(SR, TG);
While (Sat [l o
{ r = Get(Sat); /I r: left [
16 = TG i
SR = SR\ {r};
Sat = Loc(SR, TG);
}
X+=TG

Return X*



Su dw thira céc luat, dw thira sw kién (tiép)
...

Vi du: Cho SR gom cac luat:
a [l I d I
c N g 1
g 1 g ]
a [l I g ]
g 31 g 31

Tacé: {b,d}* =(a,b,c,d,e,g}




Su dw thira céc luat, dw thira sw kién (tiép)
...

Pn 5.6: Mot co’ s& luat SR |1a cwe tiéu néu théa:
1. Mi luat rjllIR c6 dang Horn:
an B3 8N
2. Khong ton tai luat rilIR, sao cho: (SR\{r})* = SR*
3. Khong ton tai luat r: left 2 tap con F Eft, sao cho:
(SR} IIF Il = SR
Ghi chu: Diéu kién 2 tranh tinh trang dw thuwa luat.
Dieu kién 3 tranh dw thira sw kién.
Vidu 1: Cho co s& luat:
SR ={r;: a.) - [y a- r;: b -
Nhw vay, co’ s& luat twong dwong toi thiéu |a:

SR={r,,r,,r;} voir,: a|inhoacr,; : b |




2. Mau thuan trong co’ s& tri thirc
...

Pn 5.7: Cac luat r va r goi la xung dot véi nhau néu ton tai sw lién hé gitra
ching nhw sau:
r: left ;o left -; left ‘ft’ hoac left’ -aft; nhwng p va qla
mau thuan nhau.
Vidu: r:IFATHENB
r': IF A AND C THEN NOT B

bn 5.8: Cac |uat co gia thlet vo dung: 1a cac luat cé két luan gibng nhau va tap
cac phan clia cac gia thiét tao nén hang dé.

Vidu: r:IFAANDBTHENC

r': IF A AND NOT B THEN C
C6 thé thay thé nhuw sau:

r’: IF ATHEN C

Pbn 5.9: Luat ndi vong mau thuan: La day cac luat ma trong do cac két qua
cda luat trwde 13 mot phan cua gid thiét tiép theo va trong ching cé gay
mau thuan gitra cac sy kién.

Vidu: IFAANDBTHENC
IF C AND D THEN NOT A



3. Sw nhat quan cua cac luat
S

Giai quyéet mau thuan trong co’ s& tri thire:
Néu cé ton tai hai luat r va r mau thuan, can chira
luat nao sé loai bo
Nguyén tac 1: Dwa vao trong sb cua luat
Luat r dwoc loai bd néu w(r’) < w(r)
Vi du: r: IF c6 tién THEN mua xe may
r: IF c6 tién THEN mua xe 6td
Ta co w(r) < w(r)
Nguyén tac 2: Dwa vao tan suat xuat hién
Luat r dwoc loai b néu f(r) < f(r)
Vidu: r: IF nha & xa THEN khoéng lam viéc ban dém
e r: IF nha & xa AND phai tdng ca THEN c6 thé lam
ém



3. Sw nhat quan cla cac luat (tiép)
...
Nguyén tac 3: Dwa vao linh vwec dang xét
r’: IF luat r va r mau thuan nhau
AND luat r thuoc IInh vuc A
AND luat r’ thudc Iinh vuc B
AND dang xet linh viec A
THEN loai bo luat r
Nguyén tac 4: Trwdng hop tranh chap (chung- riéng)
IF luat r va r mau thuan nhau
r' biéu thi trerng hop chung 1’ left [N
r biéu thj trwong hop rieng  r: left’ - va left -ft’
THEN Khong ap dung luat r




6.3 Mo tor suy dién
...

e Suy dién tri thirc

e Ddng co’ suy dién

e Suy dién v&i logic ménh de: Suy dién tién,
Suy dién lui

e Suy dién véi logic vi tir: Suy dién tién, Suy
dién lui



Co cheé suy dién
S
2. Suy dién vé&i logic vi tir:
Suy dién tién
Suy dién lui
Twong tw nhw trong logic ménh de, thém
vao phép hop giai



6.4 Co ché diéu khién

6.4.1 Chon hwéng suy dién

Goi:

frrwec = Max #{r| r c6 thé ap dung cho tap con cua GT}

fs,u = Max #{r] r co cun KL}
vidg ﬁ{# -

Hoi: a
Ta co: fGT 1 1:KL = 1 1:Tru’o’c_]- 1:sau 4

Heuristic chon hwéng suy dién:

Luat 1: IF f1,,5c> fooy THEN Chon Suy dién tién
Luét 2: IF f1 5 < <oy THEN Chon Suy dién lui




6.4 Co ché diéu khién(tiép)
c

Luét 3: IF (f1,p6c = fsau) AND (for<fy,) THEN Chon Suy dién tién
Luat 4: IF (f1,psc = fsay) AND (for>f, ) THEN Chon Suy dién lui
Luat 5: IF (fr,pse = fsay) AND (for=fy,) THEN

IF Ngwoi thiét ké muon Chon Suy dién tién

THEN Chon Suy dién tién

ELSE Chon Suy dién lui

Ghi chi: Thay Vi ding frecVa fs,, ta €6 thé stk dung 1,6
So luat trung binh str dung cho cac sw kién gia thiéet va
rsau= 90 luat trung binh str dung cho cac sw kién két luan



6.4.2 Giai quyét van dé canh tranh

1. VAn dé canh tranh trong suy dién tién:

rl:left11 r,:left, -2 , Ieftl. Ieftz-vé

#loc(F,R)

Van dé: Lam the nao dé chon 1 luat r trong s6
cac luat co thé ap dung du’o’c b&i Ioc(F R)?

Giai phap 1: Té chirc cac luat co thé str dung dwoc
thanh Queue

Giai phap 2: Té chirc cac luat co thé st dung dwoc
thanh Stack

Giai phap 3: Dung Heuristic: Dung ham wéc lwong
danh gia lién hé gitra KL va vé phai cua cac
luat.




Canh tranh trong suy dién tién

Giai phap 4: Dung do thi FPG (Fact Precedence Graph): Sw kién f; [a
trwoe sw kién f; (f; néu fila két qua cua luat r, nao dé cé
chira f & vé tra| nghia la:

fi _k- f; -5‘ftk .j =Right,

Chon luat c6 chiéu dai dwdng di dén két luan 1a ngan

Vi du Rule {rl r2:a-r3:a..-r4:d.-

Hoi: a - ta co h(rl,e)—l, h(r,,e)=2 Chonr,




Canh tranh trong suy dién tién(tiép)
...

Giai phap 5: Dung do thi RPG (Rule Precedence Graph): Luat r.
la trwore luat r (r; - néu ton tai sw kién f sao cho:
I Ieft-/é ro.fo -

Ham wéc lwong chon h(r,r, ) 1a nhé nhat

Rule ={r;:a [lllr:a ;2 I D - o - I

»
»

Hoi: a il h(r,.r,)=1, h(r,,r,)=2 Chon r,




Canh tranh trong suy dién Ui
S

Canh tranh trong suy dién lui xay ra khi:
V&i sw kién f ¢6 ton tai it nhat 2 luat c6 f & vé phai:
My Ieftl-va ry: Ieftz-
Giai phap 1: Néu i<j thi r. dwoc chon.
Giai phap 2: Dung d6 thi FPG.
Twong tw nhw trong suy dién tién




6.5 B0 giai thich
S
6.5.1 Cau héi: Why?
Tai sao phai xac dinh sw ton tai / gia tri (so, logic)
cua mot sw kién f nao do.
Tra I&i: Sw kién f c6 loi dé xac dinh két luan KL.

Ky thuat: Ton tai dworng di tir f dén két luén trong
dd thi FPG.

Cos& luat Rl 46 thi FPG
Bl biéu dién bing ma tran A=(a;)




6.5 Bo giai thich (tiép)
c ]
e Cau hoi: How?

e Lam thé nao ma hé thong lai két luan sw kién f
la dung?

e Tral&i: Hé thong da két luan sw kién f 1a ding
vi ap dung tap Vet trong suy dién tien hoac
suy dién lui

e Ky thuat: Xac dinh tap Vet T={r,, r,, ..., 1, }

sao cho:
cTHI
Hai cach giai thich:

- Giai thich tron ven.
- Giai thich tirng bwérc.



6.5 Bo giai thich (tiép)
S
e Cau hoi: Why not?
e Tai sao hé thong lai khéng thé két luan
rang f xuat phat tte cac sw kién trong GT?

e Tra I&»i: Hé thong da thir cac dwong di
trong qua trinh suy luan, nhwng khong tim

ra dworc f.
e Ky thuat: Hé thong cong bo qué trinh suy luan

(tién hoac |UI) dé ngwo’l str dung lan ra vét. Ky
thuat dé 1a chi ra rang f ‘ *




Cac hé co so tri thire
KBS: Knowledge Based Systems

Tran Nguyén Huwong



He co so tri thirc
T

e Chuwong 1: Tdng quan vé hé co sé tri thirc
e Chuwong 2: Biéu dién va suy luan tri thire

e Chuwong 3:
e Chuwong 4:
e Chwong 5:

é MYCIN
é hoc
& thdng m& cho cac bién lién tuc
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Chwonqg 1. Tén

1.1.

e HE

uan vé Hé co’ sé tri thirc

Khéai niém vé Hé co’ sé tri thiee (CSTT)
e CSTT la chwong trinh may tinh dwoc thiét

ke dé m6 hinh hoa kha nang giai quyét van dé
cua chuyén gia con nguoi

e Hé
P

p

€ CSTT la hé thong dwa trén tri thirc, cho
hép mo6 hinh hoa cac tri thirc cua chuyen

gia, dung tri thirc nay dé gidi quyét van dé

e tap thuoc cung Iinh vyec.

o |

ai yéu to quan trong trong Heé CSTT la: tri

thtre chuyén gia va lap luan, tuo’ng ng voi 2
khoi chinh 1a co s& tri thirc va dong co suy

dién.



1.1 Khai niém vé Hé CSTT (Tiép)
T

¢ Hé Chuyén gia la mét loal co so ftri thirc

duoc thiét ké cho mét linh vwe (rng dung cu
thé.

Vi du: H& Chuyén gia v& chan doan bénh
trong Y khoa, H& Chuyén gia chan doén
hong hoc cua ﬂwcmg day dién thoai,.

¢ He Chuyen gia lam viéc nhu mot r:::huyen gia
thwre thu va cung cap céc y kién dua trén
kinh nghiém cua chuyen gia con nguwél da
duwoce dwra vao Hé Chuyén gia.



1.1 Khai niém vé Hé CSTT (Tiép)

e Co so tri thire: Chira cac tri thire chuyén sau
vé linh vire nhwe chuyén gia. Co sd tri thire
bao gdm: cac sw kién, céc luat, cac khai
niém va cac quan hé.

e Dong co suy dién: bd xir Iy tri thire theo mé
hinh hoa theo cach lép luan cua chuyén gia.
Péng co hoat dong trén théng tin vé van dé
dang xet, so sanh v tri thire lru trong co s
tri thire réi rat ra két luan.

e Ky sur tri thire (Knowledge Engineer): ngudi
thiét ke, xay dung va thir nghiém Hé Chuyén
gia.




B6 x& ly ngén
ngl tw nhién




1.2 Cau truc cua Hé Chuyén gia(tiep)
A
1. Giao dién ngwoi may (User Interface): Thurc hién

giao tiép gilra H& Chuyén gia va User. Nhan cac thong
tin tlr User (cac cau hdi, cac yéu cau vé linh vuc) va dira

ra cac

vire do.

cdu tra |&i, cac |&i khuyén, cac giai thich vé linh
Giao dien ngurdi may bao gom: Menu, bo XU Iy

ngén nair twr nhien va cac hé thong twong tac khac.

2. Bo giai thich (Explanation system): Giai thich cac
hoat ddng khi cd yéu cau cua User.

3. Béng co suy dién (Inference Engine): Qua trinh
trong He Chuyen gia cho phep khop cac s kien trong

ving n
3O i t
quyet.

o lam viec voi cac tri thire ve linh vire trong cor

hire, dé rat ra cac két luan vé van dé dang gidi



1.2 Cau tric cua Hé Chuyén gia(tiép)
o]

4. B tiep nhan tri thire (Knowledge editor): Lam
nhigm vu thu nhan tr thire tlr chuyén gia con nguoi
(human expert), tir ki sur tri thire va User thong qua cac
yéu cdu va lwu trir vao co so tri thire

5. Cor so tri thure: Liru trik, biu dién cac tri thire ma hé
dam nhan, lam co s& cho céac hoat dong cua hé. Co sd
tri thire bao gom cac sw kien (facts) va cac luat (rules).

6. Vung nho lam viéc (working memory): Mot phan
cua Hé Chuyén gia chira cac swr kién cda van dé dang
xet,



1.3 Hé hoé tro ra quyét dinh
L]

PSS (Decision Support System)

e Chirc nang: Ho tro ra quyét dinh

e Hoat ddng theo cach twrong tac voi ngurdi sir dung
Cac tinh chat cla DSS:

s Hudng dén cac quyét dinh clia ngurdi quan Iy

s Uyén chuyén vai hoan canh

s Tra I cau hdi trong tinh hudng

» Do ngui st dung khéi dong va kiém soat



1.4. Hé hoc
G

e Trong nhiéu tinh hudng, sé khéng c6 san tri thirc nhu:
— Ky sw tri thire can thu nhan tri thee tlr chuy@n gia linh vue.
_ Can biét cac luat mo ta linh vuc cu thé
~ Bai toan khéng dwoc biéu dién twérng minh theo luat, sw kién
hay quan hé.
e CO 2 tiép can cho hé thdng hoc
~ Hoc tr ky hiéu: Bao gém viéc hinh thirc hod, slra chiva cac
luat twdng minh, sy kién va cac quan hé.
~ Hoc tr di¥ liéu sb: dwoc &p dung cho nhitng hé thc“'gng duoc
mOo hinh dwoi dang so lién quan den cé‘c Ky thuat nham to6i wu
cac tham so. Hoc th‘eo dang so bgo gbm: Mang Noron nhan
tao, thuat giai di truyén, bai toan toi wu truyén thong. Cac ky
thuat hoc theo s6 khong tao ra CSTT twong minh.



1.5 Hé diéu khién mé&

Mé& héa: Chuyén doi gia tri ré dau vao thanh
cac vector mé

X.ac dinh cac luat hop thanh va thuat toan
xac dinh gia tri mé

Giai m&: Phuong phap diém trong tam




1.6 Ung dung cua Hé Co so tri thirc
.

1. Dién giai (Interpretation): Mé ta tinh hudng
cac di¥ liéu thu thap ducoc

2. Duw bao (Prediction): dwa ra cac tri thirc vé
duwr bdo mét tinh hudng: dw béo gia ca, ...

1. Thiét ke (Design): Lwa chon cau hinh phu
hop, vi du: sap xép cong viéc.

4. Chan doan (Diagnosis): Dwa vao Eém di¥
iéu gquan sat duwge, xac dinh cac 161 hong
hoc.



1.6 U'ng dung cua Hé Co s& tri thirc(tiép)
.. |

5. Vach ké hoach (Planing): tao lap céac
phurong an hanh déng.

5. Dan dat {anmmrmg] So sanh dir lieu va
cac két gua hoat déng.

7. G& roi (Debugging): Mo ta cac phuwong
phép khac phuc cta hé thong.

s. Giadng day (Instruction): Sira chita céc 6
clia ngudil hoc trong qua trinh hoc tap.

9. Diéu khién (Control): dan dat dang diéu
tong thé cua hé thong.




] ~ Chwong 2.
Bieu dien va suy luan tri thirc

Tran Nguyén Huwong



Chwong 2: Biéu dién va suy luan tri thire

2.1. Mé dau

Tri thire, linh viee va biéu dién tri thire.

2.2. Cac loai tri thiwre: dwoec chia thanh 5 loai

1.

: md t& cach gidi quyét mét van dé. Loai tri
thirc nay duwa ra gidi phap dé thwc hién mot cdng viéc nao doé.
Céac dang tri thirc thu tuc tiéu biéu thwong la cac luat, chién
lwoe, lich trinh va thu tuc.

cho biét mét van dé dwoc thay nhw thé nao.
Loai tri thirc nay bao gébm céc phéat biéu don gian, dwdi dang
cac khang dinh logic dung hodc sai. Tri thi khai bdo cling c6
thé 1a mét danh sach cac khang dinh nham mo ta day du hon
vé doi twong hay mot khai niém nao do.



2.2.Cac loai tri thire (tiep)
O

3 . mO ta tri thirc vé tri thirc. Loai tri thire nay gilp lwa
chon tri thire thich hop nhat trong sb cac tri thire khi gidi quyét
mot van dé. Cac chuyén gia s dung tri thirc ndy dé diéu chinh
hiéu qua gidi quyét van dé bang cach hwéng cac 1ap luan vé
mién tri thirc c6 kha nang hon ca.

4. : MO t4 cac “meo” dé dan dat tién trinh lap
ludn. Tri thirc heuristic 1a tri thirec khéng bao dam hoam toan
100% chinh xac vé két qua gidi quyét van dé. Cac chuyén gia
thwdng dung cac tri thirec kho hoc nhuw sw kién, luat,... sau do
chuyén chiing thanh cac tri thirc heuristic dé thuan tién hon
trong viéc gidi quyét mot sd bai toan.



2.2.Cac loai tri thire (tiep)
O

5. Tri thirc c6 cau triic: md ta tri thire theo cau tric. Loai
tri thirc nay md t& md hinh tdng quan hé théng theo
quan diém cua chuyén gia, bao gdom khai niém, khai
niém con, va cac doi twong; dién ta chirc nang va moi
lién hé gitra cac tri thirc dwa theo cau trac xac dinh.



2.3. CAC KY THUAT BIEU DIEN TRI THUC

2.3.1. Bé ba: Poi twong - Thudc tinh — Gia tri
2.3.2. Cac luat dan

2.3.3. Mang ngir nghia

2.3.4. Frames

2.3.5. Logic



e Mot sw kién co thé dworc ding dé xac nhan gia tri cia mot
thudc tinh xac dinh cta mét vai doéi twong. Vi du, ménh de
“qgua bong mau dé” xac nhan “do” la gia tri thuéc tinh
“mau” cia doi twong “qua béng”. Kiéu sw kién nay dwoc
goi 1a bé ba P6i twong-Thudc tinh—Gia tri (O-A-V — Object —

Attribute - Value)

Mau

DPoi twong Thuéc tinh Gia tri



2.3.1 B ba Déi twong-Thuéc tinh-Gia tri (tiép)
... |

e Trong cac sur I-:len C-A-V, mot doi tur ong co thé cé nhigu thudc
tinh vii cdc kigu Qia tri khac nhau. Hon nira mot thuoc tinh

cing cé the cé mot hay nhigu gia tri. Chung duoe goi la cac suwr

kien don i (single-valued) hoac da iy [multwa]uedj E]IEI..I nay
cho phép cac hé tri thike linh dong trong viée bigu dién céc tri

thire can thist.

o Cac sy kign khéng phai l0c nao cing bao dam 1a dang hay sai
v&i d6 chac chan hoan toan. Vi the, khi xem xét céc su kién,
ngudi ta con s dung thém mdt khai niem & @ fin ca

F'hucrng phap tru*,ren thn:ung ﬂe quan ly théng tin kKhéng [:h’i-:
chan la sk -:Llng nhéan to chac chan CF (certainly factor). Khai
ni€m na*,r bat dau tir hé th-::ng MYCIN (khoang nam 1975),
dung de trd 1&i cho céc théng tin suy luan. Khi dé, trong sur kign

O-A-V s ¢ thém mot gid th xac dinh d§ tin cay cda nd |a CF.



2.3.2 Cac luat dan
I

o Luatla cau trac tri thire dung dé lién két thoéng tin da
metvm cac thong tin khac giup duwra ra cac suy luan,
&t luan tir nhifng théng tin da biét.

s Trong hé thdng dura trén cac luat, nguwdi ta thu thap
cac tr thiee linh vue trong maot tap va lwu chung
trong co s& tri thire cda hé thong. Hé thong ding
cac luat nay cung vl cac théng tin trong bo nhdr da
gidi bai toan. Viéc xr Iy cac luat trong hé théng dwa
trén cac ludt dueoc quan ly bfmg mot module gol |a
hd suy dign.




2.3.2 Cac luat dan(tiép)

Cac dang luat co ban: 7 dang

1. Quan hé:
IF Binh dién hong
THEN Xe sé& khéng khoi dong dwroc
2. L&i Khuyen:
IF Xe khéng khoi dong diroc
THEN Bi bd

3. Hwéng dan
IF Xe khéng khoi dong dwroe AND Hé thong nhién liéu tot

THEN Kiem tra hé thong dién



2.3.2 Cac luat dan(tiép)
I

4. Chien lugc
IF Xe Hhﬂng khovi ddng dwoc

THEN Pau tién ha luem tra hé thong nhién ligu, sau doé
kiem tra hé thong

5. Dien glal
IF Xe nd AND tiéng gion
THEN Bong cor hoat dong binh thuwrdng
6. Chan doan
IF S0t cao AND hay ho AND Hong do
THEN Viem hong

7. Thiét ké

IF La nir AND Da sang
THEHN Nen chon Xe Spacy AND Chon mau sang



2.3.2 Cac luat dan(tiép)
N

M réng cho cac luat
Trong, mét s0 dp dung can thuc hign cing maot phép todn trén mot tap hay
cdc doi turorng giong nhau. Loc d6 can céc lust co Ben.
Vi du: IF X & nhin vién AND Tudi clia X = 65
THEN X 6 the nghi huu
« Khi ménh d& phét bigu vé sur kién, hay ban thin sur kign cé the khéng chac
chan, nguoi dung he s& chac _chan CF. Luat thiet lap quan hé khéng
::I;u?l'énh xAc gilra cic s kien gia thigt va ket luan dwoe goi 1a wédt khdng chac
chan.
Vi du: IF Lam phat CAQ THEN Hau nhu chéc chan i sust s€ CAO

Ludt ndy duwroc viét lai véi gid ti CF od the nhur sau:
IF Lam ph*glt cao THEN L&i suat cao, CF=0.8
¢ Dang luat tigp theo la sieu luat:

Mat luat wéri chire ndng md ta cach thire ding cac luat khac. Sigu
luat se duwra ra chien lroc s dung cac luat theo linh v chuyen
dung, thay vi duwra ra théng tin mai.

Vi du: IF Xe khéng khdi 5ng AND HE thong di€n lam vige binh thwdng
THEM Cé the sir dung céc ludt lién quan den hé thang dién



2.3.3. Mang ngir nghia

e L& mét phuong phap biéu dién tri thirc dung
do thi trong do nut bieu dién doi twong va cung
bi€u dién quan hé gitra cac doi twong.

cO

DI CHUYEN

Hinh 2.3. “Sé 1a Chim” thé hién trén mang ngl nghia



2.3.3. Mang ngir nghia (tiép)
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Hinh 2.4. Phat trién mang ngl* nghia




2.3.4. Frame
/]

Frame |a cau truc di liéu dé thé hién tri thirc da dang
vé khai niém hay doéi twong nao do

PHIEU BIEM
Hoc tén: Tén Frame
Lop: | | Lép: |
Mén Piém Thudc tinh:
Toan 7 Thuéc tinh 1 Giatr 1
Yan 5 Thudc tinh 2 Glatr 2

Hinh 2.6. C4u trdc Frame



2.3.4. Frame (tiép)

Chim
Chim sé Vit
Sé dong Sé nha Vit cd

Chim canh

Vet

-

Hinh 2.7. Nhiéu mdrc ctia Frame md ta quan hé phirc tap hon

Yéng




2.3.5 Lﬂc.;ic

1. Logic ménh de

|F Xe khéng kh&i dong duoc (A)

AND Khodng céch tir nha dén chd lam la xa (B)
THEM Sé& tré gio lam (C)

o Ludt trén c6 thé biéu dién lai nhv sau:AAB=s C

2. Logic vi tor

 Logic vi tir, ciing gidng nhwr logic ménh d&, dung céc
ky hieu de the hien tri thire. Nhiing ky higu nay gom
hang so, vi twr, bién va ham.



2.4 SUY DIEN D(¥ LIEU
L

1. Modus ponens
1. E1

2. E1—= E2
3. E2

Neu cé tién de khac, co dang E2 — E3 thi E3 duoc dua vao
danh sach.
2. Modus tollens
1. - E2

2. E1— E2
3. - E1



2.4.2. Cac hoat dénﬁ cua Hé thénﬂ Su* dién tién

THEM THONG TIN VAO
BO NHO LAM VIEC

, — T XET LUAT TIEP THEO
XET LUAT PAU TIEN

} / [ Dlng
GIA THIET KHOP ‘ - i )
VOI BO NHO | > CON LUAT KHAC
Sal
3 2ung J Sai

THEM LUAT VAO BO - -
NHO LAM VIEC DUNG CONG VIEC




Vi du vé Suy dién tién
c

Ludt 1. IF B&nh nhan rat hong AND Nghi viém nhiem
THEN Tin rﬁng b&nh nhan viém hong, di chira hong.

Luat 2. IF Nhigt @& b&nh nhan qua 37 dd
THEN Bénh nhén bi sot

Ludt 3. IF B&nh nhan dm trén 1 tuan AND B&nh nhan sot
THEN Mghi bénh nhan viém nhiem.

Théng tin tr bénh nhan la:

- Benh nhan cé nhiet 4o 39 do

- Bénh nhan d4 om hai tugn

- B&nh nhan h:mg rét

Khi hé tha ng tha*,r gla thiet cla lust th:fr:- V| théng tin trong b
nhé, cau két luan cla ludt duoc bd sung vao bo nhé.

Minh hog Vi du suy dien lui




Co ché suy dién
.. |

Suy dien v&i logic menh de:
1. Thuat toan suy dien tién
Input: - Tap luat Bule= {1y, rz .oy Tt
-GT, KL

Output: Théng bdo “thanh cong” néu GT—KL
Nowiee 3i, théng bao “khéng thanh cing”

Mathod:

TD=GT;

T=Loc{Rule, TD):

Whike (KL g TD)} AND (T Do
r=GaiT):
TO=TDuAq}: ¥ rlefl—q
Aule = Rul= ' {r};
T=Loc{Rule, TD);

]
If KL= TD THEM Retum =True"
alze Retum *Faka”

Vi du: Rule ={rya —c, ryih —d, rgia —e, ryasd —e, rgib oo o —f rge sf—al
Hdia ~b—g?



Thuat toan suy dién Iui
]

It KL ¢ GT THEN Return “Trua”™
Else [Toich=&; V&t = @; First=1; Quaylui= False;)
For Each ge KL DO TRich=Tbiches{{q,0)};
Rapaat
first ++;
{{f, =Gat{ Thich);
If (fg GT) THEN

{
| = Timluat{t,i, Rule); ire Left, — f

H{Tim ¢é r) THEN
[ Vet = Vet AL}
For Each te (Laft) GT) DO Thich = TEich ]{{{t,00};
alsa
I Quaylui=True;
While (fe KL) AND Quaylui DO

{ Repeat { (g, K=GCetVat);
TBich = Tohich' Left,;)}
Until fe Laft,;
l=Timluat{g,k, Rula);



Thuat toan suy dién Iui
... @]

i ({Tim ¢co r) THEN
{ TBich = TEich ' Left, ;
For Each te (Left)\ GT) DO
THich = TEich{((t.0)};
Vet = Vet u {(a)};
Cuaylui = False;
} lend if3
else i=q;
} [fend while
} entf if2
Viend if1
Until (TBich = &) OR ((f € KL) and (First=2));
if (f e KL) then Return False else Return TRue;
Vidu: Rule ={ry:a —c, rplb —d, rpa —e, rgasd —e, rztb o ¢ —f, rgiesf—agl
Hiia~ b—g?
‘-ﬂ du 2: Rule ={r,;a~b—cg, roash—d, rybac—e, ryasd—m,
arb—p, rypre—m} Hoi i:l a A h—:m'? iija —-sm?



2.4.3 Pu diém
(e

" Suy dién tién
+ LFu diém chinh cla SUY dlen tign la Iam viéc tot khi bai todn ve ban

chat di thu than théing tin roi tha}r diéu can Sy dien.
« SUY n::||en ti&n cho ra thDI lrong Iorn cac théng tin e mot S0 théng tin

ban ﬂau NG sinh ra nhigu thaing tin m:ﬂ
+ Suy dign tién 12 tiep can Iy twréng doi vdi loai bai todn can 2g|a| quyst

Cac nh|ﬂm vu nhu lap Je hoach, dieu hanh diu khign va dien dich.
" Suy dien I

MGt tr-:mg Cac ru d|=-m chinh cua sy dlen i 1& phi hop vdi bai todn
dua ra gia thu*,ret roi xem higu qua gia thict dé cé dung khang.

«Suy dien l0i tap trung vao dich d& cho. Né tao ra mdt loat cau hoi chi
i&n quan d&n van de dang xét, den hoan canh thudn tign doivoi
nguai dang.

Khi suy dien 10 mucnn Suy dién cdi gi d6 tir cac thang tin da bigt, né
chi fim trén mdt phan cla co s& tri thire thich dang doi véi bai todn
dang xet.



2.4.4 Nhwoc diém

" Suy dién tien
« Mot nhuac fhern chinh cua he thu:ung suy dign tien 1a Hhﬂlng cam
nhan dugc rang chi mot vai théng tin Ia quan trong. He th-::ng hoi
cac cau hoicé the hdi ma kKhing bict rang chi mét it cau d4 di dén
ket ludn duoe. _
« He thong cé thé hai ca cau khéng lién quan. CGé the cac cau tra
I&ri cling quan trong, nhung lam ngum-:iung lang tang khi phai tra
i cdc cau khidng dinh d&n chi de.

* Suy dién i
Nhirge diem co ban cla suy dign nay 1a né thudng tiép theo

diéng suy dign, thay vi dung ra phai dung ¢ d6 ma sang nhanh
khac. Tuy nhién cd the ding nhan 10 tin cay va cac luat meta e

khac phuc.



Chwong 3. Hé MYCIN

Tran Nguyén Huwong



Chwong 3: He MYCIN

3.1 Gigl thiéu

MYCIM 1& mot hé 13p ludn trong y hoc ducc hoan tat vao nam 1970 tai
dai hoc Standford, Hoa Ky. Play 12 mot he chuyén gia duza trén luat
va sur kKign, MYCIN su dung oo ghe 13p luat gan dung de xu ly cac

uAt suy dien dua trén do do chac chan. Tiep theo sau MYCIN, he

EMYCIN ra di. EMYCIN 1a mdt he chuyén gia tong quat ducc tao

lap bang cach lozl phan oo s tri thuc ra khol he MYCGIN. EMYCIN

cung cap mot oo che lap luan va tuy theo bai toan cu the s2 bo

sung tri thure rieng cua bail toan do de tao thanh he chuyen gia.
Cac dac diem chinh:

- 5 dung ki thuat suy dign 0. ) _

- Ci6 kha nang phan tich tri thire va digu khign.

- SO tl'cp hop Meta- FJItLlle-. _ _

- C6 the ding khi thi2u théng tin hodc théng tin khéng chac chan.

- De sir dung, giao tiep bang tieng Anh.

- Cung cap cac chore giai thich: HOW, WHY.



Mot phién lam viéc cu thé véi MYCIN:
-

?Théng tin vé& bénh nhan

o MYCIN: Howa tén?
o Lsar Jack Durkin.

o MYCIN: Tudi?

o Llsar 24,

o MYCIN: Gidri tinh ?
o Llsarr Mam.

«  MYCIN: Ching we?
o Lzarn CALCASIAN. ...

? Xac dinh ban chat lay nhiém

#  MYCIN: 6 bdt ky phép cdy vi khuén cho Jack Durkin lign quan 32n b2nh hign tai?
¢ Llsan G4,

#  MYCIM: P wat [y tor &7

# Llzar CSF,

®  MYCIN: Mgaw git thire hign cay:

# Llzan 5677 809AM

. L

#  MYCIN: Gan déy Jack Durkin b cac gy
#  chirng nhu: choang wan, hén ma khéng?

¢ Llsan G4,

L ]



CAC THANH PHAN CUA HE MYCIN
N

1. Chwong trinh fr van: Cung cap cho gac Bac si
cac |l khuyen dé& chon phuwong phap diéu tr thich
hop bang, cach xac dinh rdé cach thure diéu tn boi cac
di¥ lieu lay ra tir cac phong thi nghiem lam sang
théng gua cac cau tra loi cia bac si cho cau hdi cua
may tinh.

2. Kha nang giai thich cé tac dong qua lai: Cho phep
chirong trinh tw van giai thich cac kién thire cia né
ve cac phuwong phap diéu tr va ching minh cac chu
thich vé cac phwong phap diéu trn dac biét.

3. Thu nap tn thue: cho phép cac chuyén gia con
ﬂﬁu;lj*'i trang linh vwre digu tr cac can bénh truyén
hhiem day che MYCIN cac luat quyét dinh theg
huong phap diéu tri ma ho tim thay trong thue té
am sang.



PHAM VI SU' DUNG CUA HE MYCIN
N

1. Chan dodn nguy&n nhan gay bénh: doi ¥di cdc bac si dieu tri,

khi, xét nghigm cho bénh nhan d2 cé két qua chan doan chac
chan ma 24-48 gic. Nhieu trudng hop phai diéu tn ca ngay khi

chua cé ket luan hoan chinh. MYCIN gitp chan dodn nguyén
nhan gay bénh nhanh hon: khj goi chirong trinh MYCIN, cac

bdc sTtra 11 cdc cau hoi ve tiéu sir bénh nhan, bénh an, cac

ket qua xét nghiém, cac triéu chimng, ... tr 46 MYCIN dua ra
chan doan benh.

2. Tao ra phuong phap dieu tri: Sau khi nhan duoc ¢ac cau tra i

3.

cua bac si ve tinh trang b2nh nhan thc:-n% qua doi thoai. Trong
trurdrng hop Call tra I khéng bIE:t hoac biet khéng chac chan,

thi MY CIN SE suy luan tu ::Em thc::ng tin khéng hn::an chinh.

Dy doan dlen bign cla bénh: Bang cac cau hoi “HOW, WHY,
MYCIN s& giai thich cac nguyén nhan va Iy do cho cac bac si,
Sau khi vigc chan doan benh va ké don hoan tat, bac si cd tha
theo dbi toan bd qua trinh chan doan bénh cla MYCIN va qua
dé theo ddi dien bien cla benh



NGUYEN NHAN THANH CONG CUA MYCIN
N

1.

Sur can thiét cla viéc tr van ding khang sinh cia
cac bac si: vao thdi diem nay viec lam dung khang
sinh da dem lai khéng it phan ng phu.

. Co s& tri thire cia MYCIN duoc thu nap tlr cac

chuyén gia xuat sac nhat trong linh vue.

. MYCIN khong bao qidr di ﬁen ngay Het luan dé ludn

c6 thém cac théng tin cot yéu qua mai burde.

- MYCIN duwge hinh thanh tir mot churong trinh tri tue

nhan tao da duoc ap dung thuc té (DENDRAL) va

da duwgec thue hien tai trung tam y t& ndi tiéng véi cac
tri thirc méi nhat vé bénh hoe va duoc hoc.



3.2LY THUYET VE SU CHAC CHAN
|

MB (Measure of Belief in): do do swr tin cay
MD (Measure of Disbelief in): dd do sw khong tin cay
CF (Certainly Factor): H& s chac chan
Goi: MB{H/E) |4 dd do su tin cdy cla gia thuyét H khi
co chung cur E.
MD{H/E) |a d6 do swr khéng tin cay clia giad thuyét H
khi cd chirng cur E.
Khi dé: 0 <« MB(H/E) < 1 trong khi MD{H/E) = O
0 « MD{H/E) < 1 trong khi MB{H/E) = 0
B4 do chac chan CF(H/E) dwgc tinh bang céng thire:
CF(H'E) = MB(H/E) — MD{H/E)



3.2 LY THUYET VE SI¥ CHAC CHAN(tiép)
e

1. Luat don gian: If(e) then (c)
CF(e) 1a d5 do chac chan cla chirng cd.
CF(r) 1a 35 do chac chan cla luat suy dign.
Khi dé: CF(c) la d do chac chan cla két ludn sé dugc tinh
bang cong thire:
CFic)= CF(g) * CFir
2. Luat phure tap:
¢ lf(e1 AND e2) then (c)
CF (e1 AND e2) = MIN(CF(e1), CF(e2))
e if (e1 ORe2) then (c)
CF(e1 ORe2) = MAX(CF(el), CF(e2))



3.2 LY THUYET VE SI¥ CHAC CHAN(tiép)
e

3. Vi luat: if ((e1 AND 2) OR e3) then (c)

CF((e1 AND e2) OR e3) = MAX(MIMICFe1), CF(e2)), CFle3))
4. CFiNOT &) = - CF{e)

5. Ket hop nhieu luat ¢é cung ket luan:

- Luat 1: If(e) then (c) v&i CF(r1): do do chac chan cua luat 1
- Luat 2: If(e2) then (c) vi EFirE] do do chac chan cla luat 2

« Vi CF(t), EFHE] la CF clia két ludn cua luat 1 va 2, khi
CF(t1) va Eﬂtﬂ] deu dwong thi:

Ctong = CF(t1) + CF(t2) - CF(t1) * CF(t2)
« Khi CF(t1) va Cf{t2) deu am thi:
Ctong = CF(H) + CF(t2) + CF(t1) * CF(t2)
« Neu CF(t1) khac dau v&i CF(t2) thi:
Ctong = (CF(t1) + CF(t2)) / (1 — MIN(ABS(CF(t1)), ABS{CF{t2))))



Vi du vé lap luan trong Hé MYCIN
<

e Vidu: Cé 7 luat sau day:
r1: If{e1) Then (c1) CF{r1) = ﬂ E-
r2: If (e2) Then (c2) CF(r2) =
If (e3) Then (c2) CF{r3) =
If (ed) Then (c3) CF{rd)= 0,6
r5: If (NOT e5) Then (c3) CF(r5) = 0,5
If (c2 AND c3) Then (c4) CF(ré) = 0,9
t7: If (c1 OR c4) Then (c5) CF(r7) = 0,8

¢ Bang luat nay tao thanh mang suy dién &
hinh 3.1 v&i e5 1A gia thuyét can hwdng dén.



Hinh 3.1. Mang suy dién




Lap luan trén mang suy dién
]
e Gia sur ::r:?u: ::h[fﬂg ctr el, e2, e3, ed, e5 co
dd do chac chan nhuw sau:

CF(e1) =0,9

CF(e2) =0,9

CF(e3) =-0,3

CF(ed) =04

CF(e5) =-0,3



Lap luan trén mang suy dién (tiép)
|

¢ Chiing ta s& |ap luan tir cac CF cla chirng ct dan

|&n gia thuyét ¢5 nhur sau:

Dira vao luat r1 tinh dwgc CF(c1):

CFic1) =CF(el1) " CF(r1) = 0,809 = 0,72

Dira vao luat r2, rd tinh duoc CF(c2)

E@Bi1luét r2: CF(c2) = CF(e2) "CF(r2)= 09709 =

E@Ei1luét r3: CF(c2) = CF(eld) "CF(r3)=-0,37 0,7 = -

s Do CF(c2) cla r2 trai dau vai CF(c2) cla r3, nén:
iﬁ:?ﬁ:E}tﬁng = (0,81 + (-0,21))/ (1-MIN (0,81, 0.21)) =



Lap luan trén mang suy dién (tiép)

Duwra vao luat rd, r5 ta tinh duoc CF(c3)

Vi luat rd:

CFic3)=CF(ed)" CFird) =04 " 0,6=10, 24

Vi luat rs:

CFic3) = CFNOT eb)"CF(r3) = -CF(eb)"CF(rd) = 0,3"0,5 = 0,15

Do CF(g3) cla r4 va CF(c3) cla rs cun n::lu*n:mg nén
CFic3jtong = 0,24 + 0,15 -0,2470,15= 0,35

Dira vao luat ré ta tinh duoc CFicd):

CFicd) = MIN(CF({c2), CF{c3)) " CF{re) = MIN(0,74, 0,354)" 0,9
= 0,354 0,9 =0,3156

Duwra vao luat r7 ta tinh duoc CF(c5)

L
o CF(c5)=MAX{CF{c1), CF(cd)) " CF(r7) = MAX{0,72, 0,3186) *

08=0576 |
Mhur the dg chac chan cla gia thuyet ¢b 1a 0,57 6.



Chwong 4. HE HOC

Tran Nguyén Huwong



4.1. Mé dau
O

e Cac chuwong trwdc da thdo luan vé biéu dién
va suy luén tri thire. Trong trwong hop nay gia
dinh da cd san tri thirc va cé thé biéu dién
twong minh tri thiec.

e Tuy vay, trong nhiéu tinh huong sé khong co
san tri thuc:

— Can biét cac luat mo ta linh vwe cu thé

- Bai toan khéng dwoc biéu dién twérng minh dwdi
dang cac luat sw kién



Conclusion | Skin Colour | Size Flesh
4 1 Mé’ déu safe Hairy brown large Hard
o safe hairy green |large |Hard
e MOt nguoi lac dangerous | smooth | red large Soft
trén hoang dao. safe hairy |green |large Soft
Eﬁ;?ﬁ S,xcear: oai safe hairy red small | Hard
qua nao an dwoc | safe smooth | red small | Hard
Ioai‘nég déc. Sau safe smooth | brown small | Hard
In“hle(; lan E)h,u” S€ | dangerous | hairy green small Soft
ap dwoc ban
thgng ké saug dangerous | smooth | green small | Hard
safe hairy red large Hard
e safe smooth | brown large Soft
ldentifyin
hat y gd dangerous | smooth | green small soft
what's ggO safe hairy red small soft
to eat: dangerous | smooth | red large hard
safe smooth | red small | hard
dangerous | hairy green small | hard




4.2. Cac hinh thire hoc
7

10cC vet

Hoc bang cach chi dan
Hoc bang quy nap

oc bang twong tw
Hoc dwa trén giai thich
Hoc dwa trén tinh hudng
Hoc khong giam sat

Xem giao trinh
(chwong 7)

L T R A o
[



Vi du vé CAC HINH THU'C HOC
0. ]

Vi du:

- He MYCIN

- Mang Neural nhan tao

- Thuat toan hoc Quinland

- Bai toan nhan dang

- May chol cé caro, cé twéng



4.3. Bartoan
C

- Cho bang nhiéu cot, méi cot Ia mdt dau hiéu
(thudc tinh..),

- M6t cot 1a két luan chi 2 kha nang “co” | “khéng”.

- M6i dong cla bang la mét trwerng hop (co dwoc
tr ngwoi chuyén gia, tw kinh nghiém qua khw ..).

-> Cay quyét dinh biéu dién tri thirc tr bang nay

cac nut = Iya chon, ré thanh nhiéu nhanh, tuy theo
gia tri cua mét dau hiéu ( thubc tinh ..).

- Nt 14 1d mdt phwong an quyét dinh: co | khéng.



Vi du

e MOt ngudi lac
trén hoang dao.
Pé sbng, can
phai thir xem loai
qua nao an duwoc
loai nao déc. Sau
nhiéu lan th, sé
lap dwoc bang
thdng ké sau

|dentifying
what's good
to eat?

Conclusion | Skin Colour | Size Flesh
safe Hairy brown large Hard
safe hairy green large Hard
dangerous | smooth | red large Soft
safe hairy green large Soft
safe hairy red small | Hard
safe smooth | red small | Hard
safe smooth | brown small | Hard
dangerous | hairy green small Soft
dangerous | smooth | green small | Hard
safe hairy red large Hard
safe smooth | brown large Soft
dangerous | smooth | green small soft
safe hairy red small soft
dangerous | smooth | red large hard
safe smooth | red small | hard
dangerous | hairy green small | hard




Vi du

e Mo6i dong trong bang la mot vi du hoc.
e Bang la tap vi du hoc

e Moi dong c6 thé coi la mot luat dang

I= skin = hairy
and colour = brown
and size = large
and flesh = hard
THEN conclusion = safe




Vi du
e CO thé tao ra mét cay quyét dinh dé thay thé tap
hop cac luat

e M6t nut lwa chon cla cay quyét dinh cé dang tong
quat nhw sau

IF thudc tinh = gia tri1 then <subtree 1>
else if thudc tinh = gia tri2 then <subtree 2>
else if ...
else if thudc tinh = gia triN then <subtree N>

e Trén cay quyét dinh, mot dwdng di tr goc dén nat
la sé rng v&i mot luat.



4.4. Tao cay quyét dinh - Thuat toan CLS
S

e Do Hunt dé xuat st dung trong hé thong hoc
khai niem CLS — concept learning system,
1966.

e La Thuat todn hoc quy nap lan dau tién



4.4. Tao cay quyét dinh - Thuat toan CLS
...

Xuat phat: Cay rong Bo xung thém dan céc nut cho
dén khi cay quyét dinh phan loai dwoc dung tat
ca cac vi du trong tap hoc C.

1- Neu cac vi du trong C déu “dung” thi tao nat 14 “cé” va
két thic

Néu cac vi du trong C déu “sai” thi tao nat 1a “khéng”
va két thuc. Trai lai:

2- Chon maot thudc tinh A c6 cac gia tri V,,V, ..V,,. Tao nut
quyét dinh m nhanh.

3- Chia tap vi du hoc thanh m tap con C,,C, .. C tuy theo
gia tri cua thudc tinh da chon

4- Quay lai tr bwéc 1.



4.4. Tao cay quyét dinh - Thuat toan CLS
S

e Trong thuat toan CLS, viéc chon thudc tinh A
& buwdc 2 1a ngau nhién.

e Thuat toan Quinland sé cai tién dé tang hiéu
qua bang cach chon thudc tinh cé dd phan
biét cao nhat.



Minh hoa

CLS

Conclusion | Skin Colour | Size Flesh
safe Hairy brown large Hard
safe hairy green large Hard
dangerous | smooth | red large Soft
safe hairy green large Soft
safe hairy red small | Hard
safe smooth | red small | Hard
safe smooth | brown small | Hard
dangerous | hairy green small Soft
dangerous | smooth | green small | Hard
safe hairy red large Hard
safe smooth | brown large Soft
dangerous | smooth | green small soft
safe hairy red small soft
dangerous | smooth | red large hard
safe smooth | red small | hard
dangerous | hairy green small | hard




Minh hoa
CLS

Skin="Hairy”

Conclusion | Skin Colour [ Size Flesh

safe Hairy brown large Hard

safe hairy green large Hard

safe hairy green large Soft
safe hairy red small | Hard
dangerous | hairy green small Soft
safe hairy red large Hard

safe hairy red small soft
dangerous | hairy green small | hard




Minh hoa

CLS

Skin="Smooth”

Conclusion | SKkin Colour | Size Flesh
dangerous | smooth | red large Soft
safe smooth | red small | Hard
safe smooth | brown small | Hard
dangerous | smooth | green small | Hard
safe smooth | brown large Soft
dangerous | smooth | green small soft
dangerous | smooth | red large hard
safe smooth | red small | hard




Minh hoa CLS
Skin="Hairy” and Size = “large”

Conclusion | Skin Colour [ Size Flesh

safe Hairy brown large Hard

safe hairy green large Hard

safe hairy green large Soft

safe hairy red large Hard
R1:

If Skin="Hairy” and Size = “large”
Then Safe




Minh hoa CLS

Skin="Hairy” and Size = “Small’
S

Conclusion | Skin Colour [ Size Flesh

safe hairy red small | Hard
dangerous | hairy green small Soft
safe hairy red small soft
dangerous | hairy green small | hard

R2:

If Skin="Hairy” and Size = “Small” and Colour="Green”
then Dangerous

R3:
If Skin="Hairy” and Size = “Small” and Colour="Red”
then Safe



SKin="Smooth” and Size = “Small”
]

Conclusion | Skin Colour | Size Flesh
safe smooth | red small | Hard
safe smooth | brown small | Hard
dangerous | smooth | green small | Hard
safe smooth | red small | hard

R4

If Skin="Smooth” and Size = “Small” and Colour="Green”
then Dangerous

R5:

If Skin="Smooth” and Size = “Small” and Colour="Red”

then Safe

R6: If Skin="Smooth” and Size = “Small” and Colour="Brown
then Safe



SKin="Smooth” and Size = “Large”
—

Conclusion | Skin Colour [ Size Flesh
dangerous | smooth | red large Soft
safe smooth | brown large Soft
dangerous | smooth | red large hard

R7:

If Skin="Smooth” and Size = “Large” and Colour="Red"”
then Dangerous

R8:

If Skin="Smooth” and Size = “Small” and Colour="Brown”
then Safe



Cay quyét dinh

Size

Large \sxﬂ

Safe

Green

Color

Dangerous

Skin
I_V \Smooth
Size
—— small__
/ué Color
G%
Color
Dangerous | Brown
Red Red red Safe
Bro
Safe pangerous afe

Safe



4.5. Entropy va muwrc do phan
biét cua mot thuéc tinh
c ]

e Thé nao |a dd phan biét cia mét thudc tinh?

e Lithuyét thong tin cho phép lwong hda thdong
tin.

e Mot cach tong quat, gid st két luan C co thé
nhan mot trong n gia tri ¢1, c2, .. cn. Trong vi

du trén, C nhan 2 gia tri “an dwoc”, “doc’.



4.5. Entropy va muwrc do
phan biet cua mét thuéc tinh (tiep)

e Gia slr thudc tinh A c6 thé nhan m gia tri a1,
az2, ...am.
e Ki hiéu xac suat diéu kiéen P(C=ci| A = aj)
hay gon hon P(ci | aj).
e Vidu P(C= safe | Skin = hairy) = 6/8 = %,
(8 dong vo&i Skin=hairy,
(trong d6 6 dong két luan C = safe.



4.5. Entropy va muwrc do
phan biet cua mét thuéc tinh (tiep)

Entropy(C) =- > P(C=c) log, P(C =c)

=1, 2.,,,n



4.5. Entropy va muwc do
phan biét cia mét thudc tinh (tiép)

e Entropy clia thong tin A= a; doi v&i két luan C
Biéu thirc - log, P(c; | a) la Iwo’ng tinma A= a; mang lai cho
két luan C = c.

Tong theoi=1...n la entropy cua thong tin A= a, doi voi
két luan C: Entropy(a) =- 2 P(ci|a) log, P(C | &)

Entropy cla thudc tinh A déi véi C dwoc dinh nghia la tdng
Entropy (A) = - > P(A=a) * Entropy(a)
= - ) P(A=g) > P(ci|g) log, P(c;| &)



4.5. Entropy va muwc do
phan biét cia moét thudc tinh (tiép)

e Entropy Ia mdt s6 bién thién trong doan [0,1].
Entropy la dd do mirc nghi ng®, mirc ngau nhién
cla két luan.
~ N6 cang cao thi nghi ng® vé két luan C cang
lon.

— Entropy cang thap thi a; cang mang nhiéu théng
tin vé két luan C.

— Entropy = 0 nghia la tat ca cac vi du thudc cung
1 1&p, co cung mot két luan.

- Entropy = 1 nghia la hoan toan ngau nhién



4.5. Entropy va mtrc do
phan biét cua mét thuéc tinh (tiep)

e \idu

Xét thubc tinh Size trong vi du trén. Tk bang di¥
lieu ta co
- P(safe | large ) = 5/7
- P(dangerous | large ) = 2/7
- P(large ) = 7/16
- P(safe | small ) = 5/9
- P(dangerous | small ) = 4/9
- P(small ) = 9/16



4.5. Entropy va mtrc do
phan biet cua mét thuéc tinh (tiep)

e Nhuw vay entropy cla thudc tinh Size doi v&i két
luan “safe | dangerous” la

7/16* {5/7 *log, 5/7 + 2/7 * log, 2/7} +
9/16* {5/9 *log, 5/9 + 4/9* log, 4/9} = 0.9350955



4.5. Entropy va murc do
phan biét cua mét thuéc tinh (tiep)
S

e Dinh nghia lveng tin ma thudc tinh A mang lai
doi voi tap vi du
Gain(C, A) = Entropy(C) — Entropy (A)

o day:
Thugc tinh c6 entropy thap nhat chinh la c6 d6
phan biét cao nhat (cho két luan C).



4.6. Thuat giai Quinlan
S

e La thuat toan hoc theo quy nap dung luat, da
muc tiéu

e Do Quinlan dwa ra nam 1979. Cai tién thuat
toan CLS.

e CON goi la thuat toan ID3 (ID 14 viét tat cua
‘iterative dichotomiser = chia ddi nhiéu lan)

e Y twdng:

- 1- CLS lam viéc v&i toan b tap thi du hoc co san
tr dau. ID3 giam so lwong thi du hoc, dung mot
t4p con xuat phat.

~ 2- & moi budc ID3 chon thudc tinh co mirc phan
biét cao nhat dé phan nhanh.



4.6. Thuat giai Quinlan
S

e Cac buwéc cua thuat toan ID3

1. Chon ngau nhién mot tap con W cua tap
cac vi du hoc, goi la ctra so

2. Ap dung thuat toan CLS tao cay (hay luat)
quyét dinh cho W

3. Duyét toan bo cac vi du con lai (tree W)
trén cay dé phat hién cac ngoai lé

4. Néu co vi du la ngoai le, thé’m vao W vé’
lap lail tw bwoc 2. Trai lai, két thuc cho két
qua la cay nhan duoc



4.6. Thuat giai Quinlan
S

Chi tiét buwdc 2

1.

2.
3.

o U1

Tinh entropy cla tat ca cac thudc tinh (d6i véi két luan
can quyét dinh);

Chon thudc tinh (vi du A) c6 entropy thap nhat

Chia tap vi du thanh cac tap con tuy theo gia tri cua
thudc tinh A. A nhan cung mot gia tri trén maoi tap con.

. Xay dwng cay phan nhanh theo gia tri cua A:

If A=al then ... (subtreel)
If A=a2 then ... (subtree2)
...etc...

. L&p lai ti» bwéc 1 véi moi cay con.
. Méi 1an lap xet dwge 1 thudc tinh. Qua trinh ding khi da

xét hét cac thudc tinh, hodc khdng can phan nhanh nira
(vi moi vi du trong mot cay con da co cung két luan.



Minh hoa Thuat giai Quinlan
o000 |

~ Tap C gébm 14 vi du nhw trong bang dwai. Cot
két luan 1a c6 choi bong hay khéng.

- Cac thudc tinh: outlook, temperature, humidity,
wind speed.

— Cé&c gia tri co thé:
e Outlook (thi tiét) = { sunny, overcast —u am, rain }
e temperature (nhiét do)= {hot, mild, cool }
e Humidity (d6 dm) = { high, normal }
e Wind (gio) = {weak, strong }



Day | Outlook Temperature | Humidity | Wind Play ball

D1 sunny Hot High Weak No

D2 Sunny Hot High Strong No

D3 Overcast Hot High Weak Yes
D4 Rain Mild High Weak Yes
D5 Rain Cool Normal Weak Yes
D6 Rain Cool Normal Strong No

D7 Overcast Cool Normal Strong Yes
D8 Sunny Mild High Weak No

D9 Sunny Cool Normal Weak Yes
D10 Rain Mild Normal Weak Yes
D11 Sunny Mild Normal Strong Yes
D12 Overcast Mild High Strong Yes
D13 Overcast Hot Normal Weak Yes
D14 Rain Mild High Strong No




Minh hoa Thuat giai Quinlan
o000 |

e Xac dinh thudc tinh lam nut gbc cay.
e Tinh Gain cua tat ca cac thuédc tinh
e Vidu Gain(C, Wind)="7?
Gain(C,Wind) = Entropy(C)-(8/14)*Entropy(weak)
- (6/14)*Entropy(strong)
Entropy(weak) = - (6/8)*log,(6/8) - (2/8)*log,(2/8) = 0.811
Entropy(Strong) = - (3/6)*log,(3/6) - (3/6)*log,(3/6) = 1.00
Vay:
Gain(C,Wind) =0.940 - (8/14)*0.811 - (6/14)*1.00
=0.048



Minh hoa Thuat giai Quinlan
o000 |

Két qua:
Gain(C, Outlook) = 0.246
Gain(C, Temperature) = 0.029
Gain(C, Humidity) = 0.151
Gain(C, Wind) = 0.048

Thubc tinh Outlook co Qain cao nhat. Do dd, né
dwoc dung lam nut goc.



Minh hoa Thuat giai Quinlan
o000 |

Outlook c6 3 gid tri, can phan 3 nhanh sunny,
overcast, rain.

Outlook

/\

SNy Fain

/_,f’“f Crvercast




Minh hoa Thuat giai Quinlan
o000 |

e Tiép tuc phan nhanh. Xét nat Sunny. Chi con
cac thudc tinh Humidity, Temperature, Wind.
® Cyynmny = {D1, D2, D8, D9, D11} = 5 trwong hop
vQ@'i outlook = sunny
- Gain(Cgyy,py, Humidity) = 0.970
- Gain(Cgyy,ny, Temperature) = 0.570
- Gain(Cgyyppny, Wind) = 0.019



Minh hoa Thuat giai Quinlan
o000 |

e Thugc tinh Humidity cé Gain cao nhat. Lay n6
lam nut phan nhanh tiép theo. Qua trinh Iap lai

Qutlook
SNy Fain
Cwercast
Humidity v Wind
/ \ v / \
High Mormal Strong Yieak

P Y N

No Yes No Yes



Minh hoa Thuat giai Quinlan
o000 |

Cay quyét dinh thé hién cac luat, 1a tri thtre rut ra tw

1.

bang trén.

F outlook = sunny AND humidity = high THEN
playball = no

F outlook = rain AND humidity = high THEN
playball = no

F outlook = rain AND wind = strong THEN
playball = yes

F outlook = overcast THEN playball = yes
F outlook = rain AND wind = weak THEN

playball = yes



Uu diem cua giai thuat Quinlan
.

1.

Dung clra s6 hay phwong phap loc céc
ngoai 1&. Gidm so vi du can x li, tap trung
vao cac vi du tot

Chon thudc tinh cé d6 phan biét cao nhat &
moi bwdc, & mot heuristic cho phép tang
hiéu qua cua hé thdng.



Nhwoc diem cua giai thuat Quinlan
_

1. Thuat toan khéng biét phat hién thudc
tinh knong lien quan dén két luan.

Vi du néu trong bang trén cé ca cot chira
théng tin vé “an qua vao ngay thir may
trong tuan” thi thuat toan van x li moi
twong quan gitra viec “an qua vao ngay
thr may trong tuan” va két luan “an dwoc”
[ “d6c” mbt cach gia tao.



Nhwoc diem cua giai thuat Quinlan
_

2. Thuét toan chi xét méi 1an mét
thudc tinh. Néu c6é 2 thudc tinh
co entropy trung khé&p nhau thi
no van xét rieng mac du dung
ra nén xem xet chung cung voi
nhau.

Thuat toan 1D3 sé khdng thé phat
hién ra luat don gian la :
If X =Y then outcome = yes
else outcome = no

Qutcome

yes

no

YES

no

no

YES

YES

no

NN IR, INBEIN W X

WIN|RPWIM DR |lW]| ~




Nhwoc diem cua giai thuat Quinlan
_

3. Khi quy nap rut ra luat tr mét tap vi du véi nhiéu
kha nang két luan khac nhau (n I&n chir khdong
phai la 2) thi thuat toan qua nhay cam vé&i nhirng
thay doi tam thwdng trong tap vi du.

4. Thuat toan khdng x& i cac luat khédng chac
chan, di¥ liéu khdng chac chan.

5. Nhiéu thi du twong tw cling chi nhw mét thi du.

6. Khong xt li dwoc cac thi du mau thuan nhau




Bai tap 1

e MOt ngudi lac
trén hoang dao.
Pé sbng, can
phai thir xem loai
qua nao an duwoc
loai nao dbéc. Sau
nhiéu 1an thi, sé
lap dwoc bang
thdng ké sau

Xay dung
cac tap luat
dung thuat
toan Quinlan

Conclusion | Skin Colour | Size Flesh
safe Hairy brown large Hard
safe hairy green large Hard
dangerous | smooth | red large Soft
safe hairy green large Soft
safe hairy red small | Hard
safe smooth | red small | Hard
safe smooth | brown small | Hard
dangerous | hairy green small | Soft
dangerous | smooth | green small | Hard
safe hairy red large Hard
safe smooth | brown large Soft
dangerous | smooth | green small | soft
safe hairy red small | soft
dangerous | smooth | red large hard
safe smooth | red small | hard
dangerous | hairy green small | hard




Bai tap 2. Xay dwng tap luat dée suy dién ra
Conclusion st dung thuat toan Quinlan

STT | Size MNationality Family Conclusion
1 Small German Single A
2 Large French Single A
3 Large German Single A
B small ltalian Single E
= Large German Married E
= Large ltalian Single E
7 Large ltalian Married E
& Small German Married E




Bai tap 2. Ket qua

_Nationality

Italian Franch l".qermm

/\.

Single Married

Rule 1: i (Mationality IS Italian) then (Conclusion IS B)
Rule 2: If (Nationality IS French) then (Conclusion IS A)

Rule 3: i (Mationality IS Germman) AND ( Family IS Single)
then (Conclusion IS A)

Rule 4: If (Nationality IS German) AND (Family 1S Married)
then (Conclusion IS B)



Bai tap 3. Xay dwng tap luat suy dién ra

Profit sty dung thuat toan Quinlan

Sttt | Age | Competition Type Profit
1 Old Mo Software Down
2 Midle Yes Software Down
3 Midle Mo Hardware Up
4 Old No Hardware Down
5 New Mo Hardware Up
6 MNew Mo Software Up
[ Midle Mo Software Up




Age
Olg—" Milde T New
ﬁuwn Competition ij
- g
Up' Dlown

Rule 1: i (Age IS Old) then | Profit 1S Down)
Rule 2: i (Age IS New) then (Profit IS Up)

Rule 3: if (Age IS Midle) And (Competition IS No)

then (Profit IS Up)

Rule 4: If (Age IS Midle) And (Competition IS Yes)
then (Profit 1S Down)



4.7. Thuat giai ILA

(Inductive Learning Algorithm)

Xac dinh dir liéu

1.

L

Tap mau duoc ligt ké trong mdt bang, véi moi déng
tirong wrng mot mau, va mai cot theé hieén mot thude
tinh trong mall.

. Tap mau cé m mau, moi mau g::rm k thudc tinh va

trong dé cé mét thudc tinh quyét dinh. Tong so n cac
gia tri cla thudc tinh quyét dinh chinh la so ldp cla
tap mau.

. Tap luat B co gia tr khdi tao la @
. Tat ca cac dong trong bang ban dau chura duwoc

danh dau (kiém tra).



4.7. Thuét giai ILA
_

e Bifoe 1: Chia baﬂg m mau ban ﬂau thanh n bang con.
Moi bang gon (rng véi mét gia tri cda thude tinh phan 1op
cla tap mau.

(* thure hién céc burde 2 dén 8 cho mdi bang con®)

e Burde 2 Khdi tao bién dém két hop thudc tinh j, j=1.

s Bisdc 3 V&i moi bang con dang khdo sat, phan chia
danh sach cac thudc tinh theo cac 16 hop phan biét, moi
to hop ung v | thude tinh phan biet.



4.7. Thuét giai ILA
« .

e Buroe 4:Voi moité hop cac thuodc tinh, tinh so lrong cac
gia tri thude tinh xuat hién theo clng t0 hop thude tinh
trong cac déng chuwa duoe danh dau ::ua baﬂg con dan
xet (ma dong tho Hhcmg xuat hign_val 1o hop thude tin
nay trén ::a:: bﬂﬂ:ﬁl con | E| Goi 19 ho ﬂau tign (trong
h??ng con) 6 s& [an xuat hién nhigu nhat 1a o hop lon
nhat

e Buirde 5 Néu to hop I1én nhat bang @, tang j 18n 1 va
quay lal burdre 3.

e Bisde 6 Banh dau cac dong thod to hop Ién nhat cla
bang con dang x Iy theo Idp.



4.7. Thuét giai ILA
« .

e Birde 7: Thém luat mai vao tap luat R, vai vé trai 1a tap
cac gia tri cla thudc tinh (g vai t6 hop I nhat (két
hop cac thude tinh bang toan t&r AND) va vé phai 1a gia
tri thude tinh quyét dinh tong gng.

e Burde & Néu tat ca cac diéng déu da duoc danh dau
phan l&p, tiep tuc thure hién tir burde 2 cho cac bang con
con lal. Nguwoc lal {ﬂeu chura danh dau hét cac déng) thi
quay lai bwdc 4. Néu tat cd cac bang con da duoc xét thi
két thic, két qua thu duoc 1a tap luat can tim.



Minh hoa thuat giai
. |

ILA

Mauso| Size Color Shape | Decision
I medium blue brick VeS
2 small red wedge no
3 small red sphere Ves
4 large red wedge no
3 large green pillar yes
6 large red pillar no
7 large oreen sphere Ves




" = om

Minh hoa thuat giai ILA(tiép): Buwéc 1
S

Bang con 1

Mau 56 cii. méi ol FAR Color shape Phecision
1 | medium blue brick Ves
3 2 smuall red sphere Ves
3 E large areen pillar Ves
] 4 large aTeen sphere Ves
Bang con 2
Mau so cii méi ol PR Color Shape Phecision
21 small red wedge no
4 2 large red wedge no
6 3 large red pillar no

Bang 4.2. V&i n=2, Chia thanh hai bdng con theo thude tinh Decision




Minh hoa thuat giai ILA(tiép)
- |

« Ap dung bude 2 cla thuat giai vao bang con thir
nhat trong bang trén. V&i j=1, danh sach cac to hop
thudc tinh gom co {Size), {Color}, va {Shape)}.

« Vi to hop {Size}, gia tri thude tinh "medium” xuat
hién trong bang con thir nhat nhurng khong co trong
bang con thir hai, do dé gia tri 1o hop Ién nhat 1a
"medium”. Boi vi cac gia tri thudc tinh "small" va
"large" xuat hién trong cé hai bang con, nén khéng
duoe xet trong buwdre nay. Vol to hop {Size}, gia tri
thudc tinh "medium” chi bang 1



Minh hoa thuat giai ILA(tiép)
-]

+ X6t tiep cho t6 hop {Color} thi gia tri t& hop I&n nhat
|a bang 2, ung vl thude tinh "green”, con thudc tinh
"blue" & bang 1.

» Trong twr, véi to hop {Shape}, ta co "brick” xLat
hién mét lan, va "sphere” hai lan. Bén cudi bwdc 4, ta
co to hop {Ec:lnr} Vi thu::m: tinh "green” va {Shape}
v&i thude tinh "sphere” déu cé so lan xuat hién lon
nhat 1a 2. Thuat toan mac dinh chon trirong hop thi
nhat d& xac dinh luat t& hop Ié&n nhat. Dong 3 va 4
duoe danh dau da phan l&p, ta cé luat dan nhw sau:

Bule 1: IF color IS green THEN decision IS yes
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Minh hoa thuat giai ILA(tiép)
(G

« Tiép tuc thuc hién burde 4 den 8 cho cac mau con lai (chura
danh dau) trong bang con nay (tic déng 1 va 2). Ap dung trong
tu nhur trén, ta thay gmtrlthunc tmh ‘medium” cua{Elze} "blue”
cla "Color", "t:-ncl-:" va "sphere" cU a {Shape} deu xuat hi€n mot

lan. B&ivi s0 1&n xuat hign nay g|c:-ng nhau, thuat giai ap dung
ludt mac dinh chon trurding hop daw tién. Ta cdo thém luat sau:

RBule 2: IF size IS medium THEN decision IS yes

Béanh dau -::hn:: déng 1 trong bang con thir nhat. Tiep tuc &p
dung burdre 4 d&n 8 trén dong cén lai (e déng 2). Gid ti thudc

tinh "sphere” cua {Shape} xuat hien mot lan, ta cé luat thir ba:

Rule 3: IF shape IS sphere THEN decision IS yes

Déng 2 du roc danh dau. Nhw uﬂy tat ca cac dang trong bang con 1 da
durge danh dau, ta u:hl.lyen qua xir Iy tiep béng con 2.
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Minh hoa thuat giai ILA(tiép)

+Thudc tinh "wedge" cla [Shape) xuat hién hai lan trong déng 1 va 2
cla bang con nay. Banh dau céc déng nay vai ludt dan thir tuor sau:

Rule 4: IF shape IS wedge THEN decision IS no

« Vi déng cén lai (turc dong 3) cua bang con 2, ta cé thudc tinh {Size}
v gid tri "large” ¢ xuit hign trong bang con 1. Do d6, theo thuat gru

ta loai bo tr”-irng hop nay. Tuong twr nhu vay cho gia tn "red” cla
{Gn::lc:-r} va "pillar" coa [Shape]. Khi dé, ILA tang j 18n 1, va khii tao cac

td hop 2 thudc tinh la {SEE- va Color}, {Size va Shape}, va {Color va
Shape}. Cac td hop thir nhat va thir ba thod man dieu I-:|en khéng xuat

hi€n trong t:ﬂng con 1 v&i cac cap thudc tinh hign cd cu ia dong nay.
Theo ludt méc dinh, ta chon luét theo trréng hop thir nhat Bénh dau

déng nay, ta cé thém luit dan thir 5:
Rule 5: IF size IS large AND color IS red THEN decision IS no
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Minh hoa thuat giai ILA(tiép)
(G

Hu
Hu
Hu
Hu

e 1: IF color 1S green THEN decision |5 yes

e 2: |F size |S medium THEN decision |15 yes

e 3: |F shape |S sphere THEN decision IS yes
e 4: |F shape |S wedge THEN decision IS no

RHu

e 5:F size |5 large AND color IS red THEN decision IS no

Blanh gia thuat giai:

« S0 lwong cac luat thu dugc xac dinh murc dd thanh céng cua thuat
Qiai. Bay c:hlnh la muc dich chinh cla cac bai toan phan I&p thdng
qua mot t3p mau hoc. Ngoai ra, de ﬂanh gia cac he hoc quy nap la
kha nang hé th:-ng ¢t the phan 1op cdc mau dugc dua vao Sall nay.

« Thuat giai ILA dugc danh gia manh hon hai thuat giai Ve phurong
phap hoc quy nap truede day 1a 103 va AQ).



Bai tap: )
Xay dwng tap luat cho ket luan
str dung thuat toan ILA

(Bang 7.1. trang 129 giao trinh)



STT | Tén Mau toc Chiéu cao | Cén ning Dung Két qua
nguoi thuoc
1 Hoa Pen Tam thuéc | Nhe Khong Biram
2 Lan Den Cao Vira phai Co Khong
3 Xuan Ram Thap Vira phai C6 Khong
4 Ha Den Thap Vira phai Khong Biram
5 Thu Bac Tam thwée | Ning Khong Biram
6 Dong Ram Cao Nang Khong Khong
I Mo Ram Tam thuéc | Ning Khong Khong
8 Dao Den Thap Nhe Co Khong




Chwong 5. HE THONG MO’
CHO CAC BIEN LIEN TUC

Tran Nguyén Huwong



Chwong 5: Hé thong mé cho cac bien lién tuc

|
5.1 Cac khai niem
1. Tap ré va ham dac trueng

- Ngon ngdr tur nhign va logic mé.

- Tap ro (crisp set): Gol A la mot ’[aq:: hop ro, mot ph’m tr X
ct thé co x=A hodc xe A, GO thé sir dung ham y dé ma
ta khai niém thude vé. Neu x = A, (%) = 1, nguoe lai néu
¥ e A,y (X)=0. Ham y dwoc gol la ham dac treng coa
tap hop A.

- Tap rnnirj.fii ham thanh vien: Khac vai tap rd, khal nigm
thugc vé dwoc mo rong nham phan anh moc dé x 1a
[:lh’m for Eua tap mo Ao Mt tap mo (fuzzy set): A ﬂucrt}
dac trung bang ham thanh vién u va cho x 1a mat phan
tlr, L, (%) phan anh moc do x thudc Vé A.

Mot tap mé A trong tap v tru U deoc xac dinh béi ham:
o U —=[0,1]



5.1 C4c khai niéem vé Logic mo
... ]

+ Viduve tap mo:
- High
- ?ﬂung
- Eu gan 7
- Toe dd nhanh
Bieu dien tap mo:

1. Néu tap vu tru U la r&i rac va hiru han thi tap mé A trong U
dwore bieu dien:

A I".__ujl'.l:'l
TR i

Vi du: Cho U={a, b, ¢, d). Ta ¢6 thé xac dinh mot tip mdée A nhw sau:

0.3 0.5 0 0.7
+ —+
g b C cl

A =




5.1 Cac khai niém vé Logic mé’{tié‘p}
|

2. Meu tap vi tru U la lién tue thi tip mér A trong U dweere bieu dien:

A= .ll—d—'l:Il LX) dx
x

rall

Vi du: Tdp mdr A={"“S0 gan 27} ¢6 the xac dinh ham thude nhw sau:




5.1 Cac khai niém vé Logic mé'{tiép}
|

Ghi chia: Do thi ham thude cho tip mér A=[“S0 gan 27} ¢6 the xac dinh
cach khac nhuw sau:

0 ne=u x < |

| %- | nan < x < 2
L, iX)= < el s =2

‘ -%+3 n=u2<x<?

o0 n=x=3



5.2 Cac dang cua ham thanh vién

« Cac ham thanh vién cua tdp m& co 3 dang co ban la: dang
tang, dang giam va dang chuéng

« Dang S tang *

n e —
T -~
14 -

Hirh 42 HamaS ting
« b)Dang Sgiam _
« c) Dang hinh chui>ng
N

o P
o CATIN

- =T B e Ll
Hinh 3.3, Ham dang chiuéng




5.3 Bien ngon ngir (Linguistic Variable)
... ]

= Lc:-gln ma lién quan den 1ap ludn trén cac thust ngur mé va mor
hi trong ngdn nglr tr nhién cua con ngurdi.

« Bien nhdn cac tir trong ngdn nglk tur nhién lam gia tri goi la bien
ngén ngcr.

« Bien ngon ngu duoc x&c dinh bdi bd bon (x, T, U, M):
_ X latén bien. Vi du: “nhidt da", “tic da", "ap suat”, ...

— T la tap cac tr (cac gia ti ngbn nglr) ma x cd thé nhan. Vi
du: x |a “toc 36" thi T cd the |1a T={cham, vira, nhanh}

- U la mien gia tri ma x c6 the nhan. Vi du, neu x 1a “téc 45"
cla xe may thi U=[0 .. 120 km/h]

— M 1a luat nglr nghia, rng v mai tir t= T vi mot tip mér A



5.4 Bién ngon ngir (tiép)

Bién ngdn ngiF Céac gia tri dién hinh
Mhiet do MNang, lanh
Pé cao Théap, trung binh, cac
Toc do Cham, vira, nhanh

Vi du: Cho x la toc do, T={chdm, vira, nhanh}, cac tir “cham”,
“vira”, “nhanh” dwoc xac dinh béi cac tap mé trong hinh sau:

Cham Vira Hhanh
[ A " 5 R .--

A X
ag 50 &0 TO 120




5.5 Gia twr
|

e Gia tlr lam mo ho thém cac cau nhu: rat. hoi, co ve, ...
£
Vi du: Tap mé gom nhing nguwsi rat cac
2. Co gian / mot it: e gian ) () = (L ())PE

Vidu: A A t3p nhing nguai tam thude thi Co gian A [ t3p nhing nguad thign ve
cac v thap trong nhimg ngusi tam thuede,

3. Nhan manh/ thuwre s la:

£

£
I'I'Hl'lﬂl'l |'|'|-3|'||'I|;'!'.'| [.:':.] - 1'2{1'“..&.':‘.:':..:'.:'2 r'I'E!LJ [:IE E I'I'.'E'.l:":':'] E 1
Vidu: Sau khi ding phép t0dn ndy vai tap me cao ta duod 1ap nhing nguaii thus
SUr Cao

4. Manh mé / rat rat:  Lpy e () = (1 ()7

Vidu: Zau khi ding phép todn ndy vaoi tap me cao ta duoc 13p nhing nguai thua
SUr CAo



5.6 Cac phép toan trén tap mo

Chobatapmo A, B, Cvol pa(x), ug (X)), tel(x)
o C=A B pg(x) = minfugy(x), ng (x))

o C=A B :pg(x) = max(uy(x), ug (x))

e C=—A: uc(x)=1-pualx)

Xét tap mé "cao” va "thap” ve chigu cao cla ngurdi:
GE‘? =0.01.5+ 02/1.55 + 0.51.60 +0.8/1.65 +1.01.70
Thap=1.0/1.5+ 0.81.55 + 0.51.60 + 0.21.65 + 0.01.70

® Lo Thip (X) = 0.0/1.5 + 0.2/1.55 + 0.5/1.60 + 0.2/1.65 + 0.0/1.70
Diing @2 chi nhing nguéd tam thude: gid tri cao nhat & gidra tap, thap nhat & 2 bén

® llcag, Thip (¥) = 1.01.5+ 0.81.55+ 0.51.60+0.81.65+1.0/170
Diing @2 chi nhing nguéd khéng tam thudc

® U o (X =1.001.5 + 0.81.55 + 0.51.60 + 0.2/1.65 + 0.0/1.70
Diing & chi nhing nguéd khang cao hay tam thuwde hay thap.



5.7 Suy diéen m&
T

M&nh d& mé 12 ménh d& khang dinh gié tri cho bien ngén ng.
<Mien xac dinh X= is <t3p mo A
Vi du: Chigu cao 1a t3m thudc |
* Logic mdr s dung t3p md trong cac menh de mdr,
IF *is A THEM ¥ is B
Vi du: Neu chiéu cao 1a tam thudc thi trong lrong 1
trung binh
« Meu A va B [a tap md& thi HE chuy&n gia I trir lién ket (A,B)
trong ma tran M [ha*,r ky higu R).

. C6 the the hign ca A va B nhu cac vector (A, B) thich hop va
dat quan he nay vao ma tran M.

- Ma tran lién I-:et mc M anh xa tap md A sang tap md B.
* Hai ky thuat suy dien théng dung I1a;

« Sy -:1|en Max-Min

» Suy dién cure dal.



5.7.1 Nhan ma tran vector me

ChoA =(a,, 8, ...,a,) vIia =u,x)
Cho B =(by, by, ... b} Vi t:-l = ugwj‘;
Ma tran My dugic Xac dinh nhur saut Ao M =B
Trong do by = Max { Min (&, myJ} 1= 1= n
Vidu: Cho A=(0.2, 0.4, 0.6, 1)

Chao — -
0.1 0.6 0.8
0.6 0.8 0.6
0.8 0.6 0.5
0.0 0.5 0.5 |

by = Max{Min{0.2, 0.1}, Min(0.4, 0.&), Min(D.&, 0.8), Mini1, 0.0)} = 0.6
Tuwong tur by=06va by =0.5
Mhur vay, B=(0.6, 0.6, 0.5)



5.7.2 Suy dién Max-Min

- Khi bigt ma fran A va B hiy tao ma fran M

- Cho A" hay tinh B

- Suy dién Max-Min: m;; = Min{a; , b)

Widu: X nhigt g, tap |'ru:|=A tren X nhlet da binh thurdmg”
Yo toc 38, tip mdr B trén Y “toc do vira phai”

Gia sir o luat: IF nhigt 42 t:unh thurdmig THEM toc 3o vira phait

(Gid sir cac tap mo theé hign I:uang cAcvector sau;

Mhigt 32 binh thudng =000, 0.5125, 17150, 0.5M175, /200

Toc do vira phai = (W10, 0820, 1/20, 0.6/40, 0's0)

Ma tran M duoe tao ra nhir sau:

1 0.0 0.0 0.0 0.0 0.0
0.0 0.5 0.5 0.5 0.0
M= | 0.0 0.6 1.0 0.5 0.0
0.0 0.5 0.5 0.5 0.0

+—0.0 0.0 0.0 0.0 0.0—

Chotap A'= (0100, 0.5125, Q150, 0175, Q200)
Ta cd by= max{min(0,0), min(0.5,0), miniC0), min(0,0), mini,0)=0
B =010, 05720, 0.530, 0.5/40, (/a0)



5.7.3 Suy dién Tich cwc dai
o]

- Ding phép nhf;_n dé tao cée thanh phan cla ma trén M
suy dien Tich cuee dai: my = a * b
- Zau do doang cach tinh Max-Min d2 suy ra B f.'r' A
Vidu: A=(0,05 1,05 0)
B=(0, 086, 1, 0& 0
Ma tran M duoe tao ra nhir sau:
[ 0.0 0.0 0.0 0.0 0.0 7
0.0 0.3 0.5 0.3 0.0
M=1lo00 068 1.0 08 0.0
0.0 0.3 0.5 0.3 0.0
— 0.0 0.0 0.0 0.0 0.0 -
ChotapA'=(0,05,0,0,0
Ta o by= max{min(0,0}, min{0.5,0), mini0,0), mini0,0), mini0,0)}=0
B =0 0.3 05 03, 0




5.8 NGUYEN LY X LY CAC BAI TOAN MO
N

| | Lip kin md I
B6 ansls oo ‘ ‘ BS gl mir
Vau Bn 1T

Hinh 9.4. H& thong mé
1. Mé héa: Chuyen 330 gid tri rd d3u vao thanh vector u,
2. ¥ac dinh céc luat hop thanh va thugt toan xdc dinh gid
tri mor
9. Gidi mé: Phrong phap diem trong tam [t (X
Ky ———

(X
I:'



5.8 NGUYEN LY XUr LY BAI TOAN MOf(tiép)

|—>;| Lgs Beln i II

Bt 1mis hod ‘ B adfi mp
] )|
Tie B Ra W

Hinh 9.4. H& thong mé
Bai toan 1: DF ligu Input 14 cdo gid ti g,
VI dw: Xét bai todn mo xéc dinh b cdc ludt sau:
Luat 1:iifxis Al andy is B1 Thenz is C1
Lusdt Zifxis AZoryis B2 Then z is C2
YVao: tn x0, yo

Ra :tri z0 turomg oing



5.8 NGUYEN LY XU’ LY BAI TOAN MO(tiép)
e

U'ng v tap mor A, ta od ham thanh viénp g )
L'ng vai tap mo Asta ob ham thanh vién p gz ()
Ung voi tap mo By ta o ham thanh viénu gy y)
L'ng v tap mo Byta ob ham thanh vién p gg ()
U'ng v tap mo C ta cd ham thanh vidnp - )
L'ng vai tap ma C; ta cd ham thanh viénp -5 ()

= [ =] e
ey M5 1
I f
L A -..'._ F I ‘ "1 I:
o - --ri _. --- - _-:t
L *L e P
-lfl.= E:E-: 1 .l‘-.:;.'
e P e M| A
E F Yo h 4 3
lll hi e r -
o b i

(A g gy



Vidu: Gial bai toan diéu khién fw Jnng mer cho hé

théng bom nwée 1ay nwée I gié
lrang !!.- !ﬂ‘ !er nwere va frong gleng co nwroe thi

may bom b dong bom.
H.Biy H.Lwng H.Can

B.Lau

{ B.Vira | B.HoiLdu

{ Q 0

« ViOH f.:-rﬂn ngdn nglr Ho o6 cdc tBp mdr hd ddy (H.D4y), ho lung (H.Lung)
va ho can (H. G.:m}

«ViGi Bién ng-:-n INF I:".'E-r.g e cde fap mo nudre cao (IN. Cao), nudre vira
(. 'I."rl."'ri‘él. nuoic it (N. .fi'_lf

« Vo bien ngdn ngir ket ludn xdc dinh thai gian bom s€ cd cdc tap mar
bom vira (B Vira), bom ldu (B.LAu), borm hoi 18uB. Hoil du).



Vi du (tiép)

Trong &6 x chi 45 s4u cla Ho (De=x==2), y chi 45 sau cla Gieng
(Qe=y==10)va z chi thdi gian bom (De=z<=20).

; H gy ; M Lowng . LR
------ o i'"-}?\\ T""‘H‘.
If’"ﬂ i s . L .
" ¥ = s
1 3 /%o : RS . O
.r"""ﬁ - '.\“«.. - T .
i4 o M {1
(1] B Lin 1. B o B HonLin
= e ™ Jﬂ.:-hh"l'
I_ﬂ__ﬂ__,_,,.ar" : L.r"')i\ Iﬂﬂ_‘_..r' :




Vi du (tiep)
G

T bang trén ta cd clc luat:
Luat 1: if x Is H.Lwrng and y is N.Cao Then z is B.Vira
Luat 2 if x Is H.Can and y is N.Cao Then z is B.Lu
Luat 3: if x s H.Lwieng and vy is N.Vira Then z is B.Vira
-Luard if x is H.Can and y is N.Vira Then z is B.Hoi ldu
Néu nhap tri Input x0=1 rﬂacaﬂmﬂnuﬂr I‘mrxghﬂ
v = 3 (Bs cao cua nworc frong gieng)

.wﬁﬂ.ﬁﬁﬂ' -n.:u.l FAL j —% M= waan 41,3000
Erp el i -

L T i |||| 1' , o - -
N .!"-Ll:f':ff__m__:'_wl j e P wan 0.2, 350 b= 3

1 g itie=

s g Ty Eem § 1, S e

et TR s 0.3, 22 e D

I'
W i 3 1
I

Al e S =R D)
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M. Cao

kel SEOLL
id

id

H. Vi

S

Vi

P

£l l'u:ne;

4

|

™\,
&
H Cawm

o

H

E

Hian

N

gl
e

o /T

=4




Vi du (tiép)
(G

Cac W, goi 14 céc trong 50 cla ludt thir |

Theo Iy thuyet ham thanh vién cla ket ludn cho bdi céng thire:
LaZ)=EWun &£ii=1..N

L .(Z) =W, BVira(z) + W,.B.Lau(z) + W, B.Vira(z) + W ,.B.Hoi Lau(z)

I elZ) = 3 m BVuralz) + EI 5.B. L‘élu[?_] + E R.BNVUralz) + EI ) E Hoilauiz )
Budc tiep theo 12 ta phai giai mdr tr ham thanh vién cla ket luan bang
canh tinh trong tam cua ham u -(z)

Mnm_ent 1L -(Z) 1a et s

- _,'.'_.l.'l.:' .
VE[ ] r| ;Ifl"_-l:::lﬂ.:

Ty = S
.l,l!l':'::]ﬂ':
Vay Defuzz}rf?_] =16.06
Do dé neu muc nurdc trong hd va g|eng a2 1m va 3m thi théi gian can
borm la 16 phut va 06 giay.




Khir mé: Lay diém trong tam

[, (x)dx _[;L"“T' f,, [ x)de
LI =

g = - = -
{ a
.II":*" ' | % g, (x)edc
:- r i 5 1

gr dm]

a

= |, (xdx
=

E_ll-“re'. (xx

=]



Tinh cac tich phan
... ]

M (X)s
H
J1 T4 x hax
x, = L . - .'
|, ix)dx a'm;, my, b
" H - 1 1 1
J ru (x)ax =?|{.1mf-?-n:l' +bh*cat+im b +3imoa)
.
' _ H ,
J g (xde = T':E”'iz' 2m, +a+b)

:- —



4.6.8 NGUYEN LY Xr LY CAC BAI TOAN MO (tiép)
e

Boi tl.n_mlg
dieu khien

——=_—— Bo dieu khién

Cam bien |,
(Sensor)

Bo dieu khien md:
SIS0 Single Input, Single Output

RAIMAC Multi Input, Multi Cutput
SIMC: Single Input, Multh Output

RSO MUt Input, Single Output



4.6.8 NGUYEN LY X¥ LY CAC BAI TOAN MO (tiép)
|

B dieu khien mé:
SIS0 KFi{Als Ay) Then (B is By)
If (Ais A ) TheniBis B)
MIMO: I (A, is Ayqdand oand (A is Ay) Then (B, is By and ... and (B, is By,)
(A isA_jand ..and (A_isA_jThen (B is B jand..and (B isB_|
MISO: I (A s Ay and oand (A is Ay) Then (B is By)
(A isA_)and .. and (A_is A ) Then (B is B, )
SIMO: I (Ads Ay) Then (By is Byy)and ... and (B, is B, )

f(Ais A ) Then (B, is B )and ...and (B,is B



Bai tap: Dieu khien mwc nwéc

Bal toan dieu khien mirc nwrore: F{hﬂng phu thuoc vao lwrong
NLPO'C -‘:hﬂy ra khoi hmh can Phﬂl dieu chinh van cho lrorng

nirdec chay vao binh vira du dé sao cho mwe nwrde h trong
binh 14 luén khéng doi.

e .

o =
L

= 0

"-\___ __—I'.

Gia st bd dieu khién la con ngwdi, sé co cdc nguyén tac sau:

R1i: Neu mrc nwrcre la map nhiéu thi I."HJ']"III' mirc do mo to

R2: Neu mirc nreee la map it thi I."HJ']'-III' mirc do mor nho
R3: Néu murc nwrdee la di thi van & vi tni dong.

Rd: Néu mure nrce 1a cao thi van & vi tn dong.



Bai tap: Dieu khien mwc nwéc(tiep)
|
Cac bien ngén ngif:
+ X la mye nwérc:co 4 gia tri T={thap nhiéu, thap it, di, cao)
+ Yy van: ¢o 3 gia tri T={to, nho, dong}

Muwrc nwrdre X g [0 .. 3] (mét)

wx) °
Thap nhieu  Thap du Cao

0.7
4




Bai tap: Dieu khién mwc nwéc(tiep)

Van Y < [0..10](cm)
Vvl y la dd mor cua van, T={to, nho, déng)

F 9

uiy)
dong nho to
1 10 y

Cho muwe nwdre cao X;= 2 m, hoi d6 mo cua van y, la bao
nhiau



Pai Hoc Quoc gia TPHCM

Cong ngheé tri thirce
va ung dung

GS.TSKH. Hoang Kiém



Noi dung mén hoc

Mé& dau: Gi¢i thiéu tong quan

Phan I: Quan ly tri thire (knowledge management)
Chwong 1: Tiép nhan, biéu dién tri thirc

Chwong 2: Toi wu hoéa CSTT

Phan lI: Cac hé CSTT (knowledge-based systems)
Chwong 3: Bén trong mé6t hé CSTT

Chwong 4: Phan loai cac hé CSTT

Chwong 5: Mot s6 hé dién hinh

Phan lll: Khai mé dir liéu va kham pha tri thirc (Data mining
and Knowledge Discovery)

Chwong 6: May hoc & kham pha tri thuec.
Chuong 7: Khai mo dir liéu.

Tong két: Tom tat, gi¢i thieu mot s6 cong trinh ndi bat



Mo d3u: Gidi thiéu téng quan
Cong nghé tri thuc la gi ?

s Cong nghé tri thwc (Knowledge
Engineering): c6 thé xem la mot
nhanh nghién ctru cua tri tué¢ nhan
tao, phan tich tri thirc linh vwe va
chuyén n6 thanh nhitng md hinh
tinh toan dwa vao may tinh dé phuc
vu nhitng nhu cau can thiét. (John
F.Sowa. Knowledge representation:
Logical, philosophical, and
Computational Foundations.
Copyright @2000 by Brooks/Cole. A
division of Thomson Learning)




Cong nghé tri thure 1a gi ? (tt)

% Cong nghé tri thirc (Knowledge Engineering): la cac phwong
phap, k¥ thuit dwgc nhirng ky sw tri thirc (knowledge engineers)
ding dé xay dung nhitng hé thong thong minh nhw: hé chuyén
gia, hé co s& tri thirc, hé ho tro quyét dinh, etc. (Dr Dickson
Lukose. Department of Mathematics, Statistics and Computer
Science - The University of New England. Dr Rob Kremer
Department of Computer Science The University of Calgary
Calgary, Alberta, T2N 1N4 Canada. Courses: KNOWLEDGE
ENGINEERING, PART A: Knowledge Representation. July
1996)

% COng nghé tri thire 14 nhitng phwong phap, ky thuat dung dé:
v’ Tiép nhén, biéu dién tri thirc.
v' Xay dung cac hé co sé tri thirc
v Khdm pha tri thire



Khoa hoc tri thire (knowledge science)

.JAI$T: .National graduate = school of information science (1992)
institution for = school of materials science (1993)

advancement :
: : = school of knowledge science (1998
of the frontiers of science g ( )

and technology

Khoa hoc vé sang tao,
quan ly, khai thac,
st dung tri thirc

Dua trén su két hgp cua

Khoa hoc hé thong +
Khoa hoc xa hoi (kinh té)




Vai tro cua cong ngheé tri thirc

< Cung véi sw phat trien nhanh chong, vwet bic ciia nganh
cong nghiép may tinh, nhu cau cia nguwoi dung doi véi may
tinh ngay mét cao hon: khong chi giai quyét nhitng cong viéc
lwu trir, tinh toan binh thwong, ngwoi dung con mong dei may
tinh c6 kha ning théng minh hon, cé thé gidi quyét van dé nhw
con ngwoi. Va tir do tri tué nhan tao néi chung va dac biét la
cdng nghé tri thire ra doi va phat trién

< COng nghé tri thirc déng vai trd hét sirc quan trong trong
viéc phat trién Cong nghé thong tin, nang cao sw hiru dung ciua
may tinh, giup con ngwoi gan gii véi may tinh hon.

% CONg nghé tri thire con gop phan thic day nhiéu nganh khoa
hoc khac phat trién, kha nang phat trién khoa hoc dwa trén tri
thire lién nganh

<
‘0‘-.-



Cac linh vuc trong thong minh nhan tao (Al)

ARTIFICIAL INTELLIGENCE

ROBOTICS

] PROCESSING

—  NATURAL LANGUAGE

|

KNOWLEDGE - BASED

SIYSTEMS

EXPERT SYSTEMS

MACHINE LEARNING —




Ap dung cac khai niém cia AT vao may tinh

Inputs -
(questions, —
problems, ..) —>

% Mot trong nhirng muc tiéu quan
trong cua linh vwe nghién ciru nay
la lam cho may tinh c6 kha nang
tiép nhan, gidi quyét van deé giong
nhw con ngwoi, tham chi hon ca
con nguwoi (may tinh IBM Deep

KNOWLEDGE
BASE

INFERENCING
CAPABILITY

Blue da chién thiang vua co

Kasparov).

Vil

Déép Ih

Outputs
(answers,
solutions,

)

e e

e chip




Hudéng nghién ciru, phat trién cong nghé tri thirc

Y

v

Outputs

v

v

iInputs . —
R MAY TINH
TIEP NHAN, BIEU DIEN. gAé HE
TOI UU HOA CSTT CO SO TRI THUC

KHAI THAC DU LIEU,
KHAM PHA TRI THUC

< Quan |y tri thire (knowledge management): bao gom tiép nhén, biéu dién va toi

uu hoa co so tri thire...

< Cac hé co sé tri thire (knowledge-based systems): tim hiéu cau tric bén trong
ctia mot hé co sé tri thirc, phan loai cac hé co sé tri thirc, va mot so hé co sé tri

thire dién hinh.

s khai mé dir liéu, kham pha tri thiwee (Data mining, knowledge discovery):
nghién ctru vé phwong phap, k¥ thuat de khai mé dir liéu va kham pha tri thire.



Dua tri thirc vao may tinh

8
R

i

Pio Dal Rie-Hortega (1882-1945)

P
J
.|
L

e Nhan thirc

e Suy luan
e Phan trng

e Tinh cam

A

0

0

0

Ti€p nhan, bi€u dién va td1 vu hoda
co sO tr1 thirc

Pong co suy dién
Phan Gng, tra 101

“Bo xur ly tinh cam” ?



Quan 1y tri thire: Tiép nhén tri thirc

Co thé chia thanh 2 cach dé tiép nhén tri thire nhu sau:
* Thu dong
- Gian tiép: nhirng tri thirc kinh dién.

-Trwe tiép: nhirng tri thirc kinh nghiém (khong kinh dién) do
“chuyén gia linh vuc” dwa ra.

¢ Chu dong

- Poi v6i nhirng tri thire tiém an, khong ré rang hé thong phai
tw phan tich, suy dién, kham phé dé cé thém tri thirc méi



Quan 1y tri thire: Tiép nhén tri thirc

< Giao tiép nguci-may ﬁ'—
]

In: Keyboard, Mouse, sensors, touch-pad,
touchable screen, speech-recognition, ...

Out: text, graphics, voice, ...

Con ngudi
=

BO xuU' ly ngon

nglr tu’ nhién

Handheld
AcerniO

i!.e Desktops




Quan 1y tri thirc: Biéu dién tri thirc

< Phwong phap biéu dién tri thirc
>Logic ménh dé & logic vi tir
>Hé luat dan

>PDoi twong-thudc tinh-gia tri -~
»Mang ngir nghia 5 N v PFAB TG
:E& “lm} il 1 i f
B SRR
>Frame f“l {,-f,;__‘"’

> Script
> ...

N

L

k“":f ﬁ" / 2R Bty

Al fih o

B e
e

) oy




Quan 1y tri thire: To6i wu co sé tri thirc

Tai sao toi wu co s¢ tri thire ?

< Van dé mau thuin, trang lip, du thira nay sinh khi tri thiec
duge tiep nhan va biéu dién trong co s& tri thire. Vi viy doi héi
chung ta phai c6 phwong phap deé toi wu co sé tri thire.

< TOy thudc vao cach biéu dién tri thire, chiing ta sé c6 phwong
phap thich hop dé toi wu co sé tri thirc.

Vi du: dién hinh cho van dé nay 1a bai toan loai bé luit thira trong
co s6 tri thirc luat.



Tong quan hé co sé tri thire

Tr1 thirc

Tiép nhan |[«——— Co so tr1 thuc
tr1 thirc

(su kién, luat, ...)

[l

Vung nhé _
lam viéc
Dong co suy dién - Giai thich
Tim kiém .~
Bo xtu ly
bicu khién | ngon ngu
tu nhién




Cac hé co sé tri thire: déng, mé, két hop

“* Hé co so tri thirc dong: la nhirng hé co sé tri thirc dwoge xay
dwng voi mot s6 “tri thire Iinh vwe” ban dau, va chi nhiing tri
thire d6 ma thdi trong sudt quéa trinh hoat dong hay suét thoi
gian song ciia no.

Vi du: nhitng hé co sé tri thiee vé kinh dich, nhitng hé giai
toan, thwong la nhirng hé co sé tri thire gidi quyét van de...




Cac hé co sé tri thirc: déng, mé, két hop (tt)

H¢ co sé tri thirc mé: 13 nhitng hé co sé tri thire tién tién hon,
no c6 kha nang bo sung tri thirc trong qua trinh hoat dong,
kham pha.

Vi du: Nhirng hé gidi toan cho phép bo sung tri thirc trong
qua trinh suy luan (tri thirc ban dau 13 nhirng tién dé va mjt
s0 dinh 1y, tri thirc bo sung 1a nhirng dinh 1y méi, nhirng tri
thirc heurictis, ...); nhitng hé co sé tri thirc chan doan, du bao
chiang han: hé chan doan y khoa MYCIN va EMYCIN, nhirng
hé du bao thoi tiét, khi hiu, dong dét




Cac hé co sé tri thirc: déng, mé, két hop (tt)

Hé co sé tri thirc két hop: bao gom su két hop giira hé dong va
hé mé, hé két hop giita CSTT va CSDL, hé két hop giira hé
CSTT nay voi mot hé CSTT khac, ... Nhirng hé co so tri thire
két hop thwong phat trién manh dwa trén tri thirc lién nganh.

Vi du: nhitng hé hd tro ra quyét dinh trong doi song, kinh té
va khoa hoc; (kinh dich, tir vi ap dung véi doi song; kinh dich,
tir vi 4p dung véi y hoc; ...); nhitng hé chan doan, duw bao doi
hoi tri thire lién nganh; ...



Cac hé co sé tri thirc: phan loai theo phwong phap biéu dién
tri thire

Tuy thudc vao phwong phap biéu dién tri thirc ma chiing ta cé
thé phan loai cac hé co so tri thirc

H¢ co sé tri thirc dua trén logic ménh dé va logic vi tir
Hé co sé tri thire dua trén luit dan

H¢ co sé tri thire dwa trén doi twong

H¢ co so tri thire dua trén Frame

H¢ co s tri thire dya trén mang ngir nghia

Hé CSTT két hop mot so phwong phap biéu dién di néu trén.



Cac hé co s¢ tri thire: phan loai theo rng dung

Hé giai quyét van dé: thwong 13 hé co6 tinh chat dong, nhung
doi khi ciing co0 hé mang tinh mgo.

Vi du: Nhirng h¢ giai toan, thuat giai Veong Hao, thuat giai
Robinson, ...

Hé hé tro quyét dinh: thwong 1a cac hé mang tinh két hop
(CSDL + tri thirc nganh + ham toan hoc + ..), doi twong sir
dung la cac nha lanh dao.

Vi du: nhirng hé thong danh gia doanh nghiép (tinh hinh tai

chinh, két qua kinh doanh, qui trinh nghiép vu, qui trinh sén
xuit, tinh chuyén nghiép trong quan ly, ...), nhirng hé thong

lap ké hoach (planning), ...



Cac hé co s¢ tri thire: phan loai theo img dung (tt)

H¢é du bao, chan doan: thwong ciing giong nhuw
nhitng hé hd tro ra quyét dinh véi tinh ngoai suy
cao hon.

Vi du: Bai toan chan doan héng hoéc xe, chan
doan y khoa, du bao thi trwong chirng khoan,
thoi tiet ...

(2

y

,V

17

H¢ diéu khién: 12 nhirng hé diéu khién cé gin véi

CSTT. Nhirng hé thong nay thwong ing dung :
trong cong nghiép, trong diéu khién tw dong hoa, -
thuwong 13 nhirng hé thong thoi gian thuc (real- ’
time systems). Mt s6 hé thong nay cé sir dung

két hop ly thuyét mo dé xir 1y.

Vi du: May giiit, May bom nwéc véi bo dicu
khi€én mo, ...



May hoc va kham pha tri thwe

Thé nao 1a kham pha tri thire (knowledge discovery) ?
“ Kham pha tri thirc la tim ra nhitng tri thirc tiém an, nhirng tri
thire méi (khong phai la nhirng tri thiee kinh dién, kinh nghiém, ...)

Thira dir liéu, thong tin nhung thiéu tri thire.

-
/ Tri thirc \

Muc do
truu

Thong tin
tuong

Dit liéu \

So lugng




May hoc va kham pha tri thire (tt)

Vi du: Trong toan hoc
» Dirliéu: 1,1, 2, 3,5, 8, 13, 21, 34, ...

Moéi lién hé nay c6 thé duoc biéu dién bang cong thirc sau: U, =
Un-l + Un-2

— Cong thirc tim ra ¢ trén chinh la tri thire
Vi du: Trong vat ly
Cong thirc: U = IxR la tri thire rat ra tir thye nghiém

Vi du: Chudn chuén bay thép thi mwa, bay cao thi niang, bay vira thi
ram

— Loi nhén xét trén 1a tri thirc rat ra tir kinh nghiém doi song.



May hoc va kham pha tri thire (tt)

Thé nao 1a may hoc (Learning Machine) ?

% May tinh hay chwong trinh may tinh c6 kha nang tw hoan thién
tu “kinh nghiém”,

% May hoc con co0 nghia la viéc md hinh hoa mo0i troeong xung
quanh hay kha ning mdt chwong trinh may tinh sinh ra mot cau
truc dir liéu méi khac véi cau trdc hién c6. Chang han viée tim ra
nhitng luat If...then... tir tap dir liéu dau vao.

(Krzysztof J. Cios, Witold Pedrycz, Roman W. Swiniarski. Data
Mining Methods for Knowledge Discovery. Kluwer Academic
Publishers, 1998)



May hoc va kham pha tri thire (tt)

Phan loai cac phwong phap may hoc: c6 nhiéu quan diém phan loai
khac nhau
Phan loai tho:
s Hoc giam sat (supervised learning)
** Hoc khong giam sat (unsupervised learning)

Phan loai theo 2 tiéu chuan cung lac: “cap do hoc” & “cach tiép
can”

Cap d¢ hoc:
** Hoc vet (Rote learning)
s Hoc theo giai thich (by explanation)
“* Hoc theo vi du, trirong hop (by examples, cases)

“* Hoc kham pha (by discovering)



May hoc va kham pha tri thire (tt)

Cach tiép can:
¢ Tiép can thong keé
* Ti€ép can toan tir logic

% Tiép cin hinh hoc (phan hoach khong gian, xay
dung cay dinh danh, ...)

% Tiép cAn mang Neural

% Tiép can khai mé dir liéu

’0’..0



Nha kho dir liéu va khai mo dir licu

Tao DATA WAREHOUSE = Bién d6i dir liéu thanh tri thirc yém
tro tién trinh ra quyét dinh.
Dir liéu

Khoa hoc

N

Giao duc .
Cong nghe Tao Data Warehouse Data
_ warehouse
Kinh doanh
.
Thi trueong
Thoi tiét Tri thic yém tro ra quyet

dinh



Nha kho dir liéu va khai mo dir liéu (tt)

DatawareHouse = Business Information + Decision Making

(IBM BPEC 96 Conference, San Diego, USA)

Sw bing no ciia cac CSDL 16n vwot qua kha ning dién dich va linh
hdi cita con nguoi, phat sinh yéu cau sang taoe cac cong cu k¥ thuat
mé6i dé phan tich dir liéu mdt cach théng minh va tw déng nham
tao ra tri thirc hitu dung hd tre tot cho tién trinh ra quyét dinh.

(Usama, Data Mining and Knowledge Discovery, 1995)




Nha kho dit liéu va khai mé dir lidu (tt)

Mot so bai toan dién hinh vé data mining

Bai toan kham pha luit két hop

Bai toan nhin dang mau
Bai toan phan loai dir li€u
Bai toan gom nhom dir li¢u
Bai toan 1ap mo hinh
Bai toan du bao
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Bai giang: Cong nghé tri thuc va ung dung

Phan I:
Quan ly tri thuc
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[3] John F.Sowa. Knowledge representation: Logical, Philosophical, and
Computational Foundations. Copyright @ 2000 by Brooks/Cole. A division
of Thomson Learning.



Phan I: Quan ly tri thi'c

Chuong 1: Tiép nhan

va biéu dién tri thuc



I. Tri thu'c & Cac loai tri thir'c

Tri thirc (knowledge) ?

Knowledge: the psychological result of perception and learning
and reasoning (English — English Dictionary)

Tri thirc 1a két qua cta qua trinh nhan thirc, hoc tap va 1ap luan.
Phan loai tri thirc

Tri thi’c thu tuc: mo ta cach thuc giai quyét mot van deé. Loai
tri thi'c nay dua ra giai phap dé thuc hién mot cong viéc nao do.

Tri thirc khai bao: cho biét mot van dé dugc thay nhu' thé nao.
Loai tri thd'c nay bao gom cac phat biéu dan gian, dudi dang cac
khang dinh logic ding hodc sai.



I. Tri thi'c & Cac loai tri thirc (tt)

Siéu tri thirc: mo ta tr7 thuc vé tri thuc. Loai tri thdc nay gilp
lua chon tri thic thich hgp nhat trong so cac tri thuc khi giai
quyéet mot van de.

Tri thirc heuristic: md ta cac "med" dé dan dat tién trinh Iap
luan. Tri thuc heuristic con dudc goi la &7 thuc nong can do
khéng bam dam hoan toan chinh xac vé két qua giai quyét van
de.

Tri thirc co6 cau tric: mo ta tri thuc theo cau tric. Loai tri
thirc nay mé td moé hinh tdng quan hé théng theo quan diém
cua chuyén gia, bao gom khai ni€m, khai niém con, va cac doi
tugng; dién ta chuc nang va moi lien hé gilra cac tri thic dua
theo cau truc xac dinh



I1. Phucong phap tiep nhan tri thuc

Cé thé chia thanh 2 cach dé ti€p nhan tri thi'c nhu sau:
< Thu dong
- Gian tiép: nhiing tri thdc kinh dién.

- Truc ti€p: nhiing tri thdc kinh nghiém (khéng kinh dién) do
“chuyén gia linh vuc” dua ra.

< Chu dong

- BGi vai nhing tri thirc tiém an, khong rd rang hé thdng
phai tu phan tich, suy dién, kham pha dé co thém tri thuc

mMJi
B &
L] [i/ Desktops

Y1\




II1. Phuong phap biéu dién tri thirc

1. Logic ménh dé & logic vi tir: Dang biéu dién tri thdrc cd
di€n nhét trong mdy tinh la logic, véi 2 dang pho bién la logic_
ménh dé va logic vj tir. Ca 2 dang nay déu dung ki hiéu dé bieu
dién tri thirc va cac toan tir ap 1én cac ky hiéu dé suy luan logic.
Logic da cung ap cho cac nha nghién cuu nhifng cong cu hinh
thirc dé& bi€u dién va suy luan tri thic.

Cac phép toan logic va cac ky hiéu su dung

Phép AND OR NOT Kéo Tucong
toan theo duong

Ki hiéu I' I8 B | B




II1I. Phuong phap biéu dién tri thirc (tt)

1.1 Logic ménh de
Vidu 1.

IF Xe khong khai dong ducc |

AND Khoang céch tir nha dén cho 1am la xa |l

THEN S& tré gi& lam [l

Luat trén c6 thé biéu dién lai nhu sau: A B TR
Cac phép toan quen thuoc trén cac ménh deé trong bang sau:

A B B AlB AlB Al AB
T T F ¥ ¥ F F
F T T F T T F
T F F F T F F
F F T F F T T




III. Phuong phap biéu dién tri thirc (tt)

1.2 Logic vi tur

Ménh dé: thi khdng cd csu tric N ché nhiéu thao tac suy
luan a2 vao khai niém vi tir va lugng tr (Il véi moi , I} ton
tai) de tang cuong tinh cau tric cua mot ménh de.

Trong logic vi tU, mot ménh dé dugc cau tao bdi 2 thanh phan la
cac doi tugng tri thuc va moi lien hé gitra chung (goi la vi tu)

Biéu dién: Vitir(<ddi tugng 1>,<d6i tugng 2>, ...,<d6i tugng n>)
Vidu 1: Camcévingot | (cam, ngot)

Cam c6 mau xanh  [J3u(cam, xanh)
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Vi du 2: Tri théc “A l1a bé clia B néu B la anh hodac em cla
mot ngudi con cla A” c6 thé dugc biéu dién dudi dang vi tu
nhu sau :

Bo (A, B) = Ton tai Z sao cho : Bo (A, Z) va (Anh(Z, B) hoéc
Anh(B,Z2))

Trong truéng hgp nay, ménh dé Bo(A,B) la moét ménh dé
tong quat

Nhu vay néu ta c6 cac ménh dé ca sé la :

a) B6 (“An”, “Binh”) c6 gia tri diung (An la b6 cta Binh)
b) Anh(“Td”, “Binh”) c6 gia tri dung (Tu la anh cua Binh)
thi ménh dé c) BS (“An”, “TU”) s& c6 gia tri 1a ding.

(An la b6 cta Tu).
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Vidu 3: Cau cach ngon “Khdng cé vat gi la I6n nhat va
khéng c6 vt gi la bé nhdt!” c6 thé dudc biéu dién dudi dang
vi tU nhu sau :

LénHaAN(X,y) = x>y
NhoHon(x,y) = x<y
BB BB LsnHon(y,x) va [l B : NhdHon(y,x)

Vidu 4: Cau chadm ngdn “Gan muc thi den, gan den thi
sang” dudc hiéu 1a “choi véi ban x&u nao thi ta cling sé
thanh ngudi xau” c6 thé dudc biéu dién bang vi tU nhu sau

NgugiXau (x) = | : Ban(x,y) va NgusiXau(y)

Coéng cu vi ti da dugc nghién clu va phat trién thanh mét
ngon ngi lap trinh dac trung cho tri tué nhan tao. b6 la ngdén
ngd PROLOG.



III. Phuong phap biéu dién tri thirc (tt)

Nhan xet:
< Ki€u biéu dién tri thic vi tir gibhg nhu ham trong cac
ngon ngll 1ap trinh, dGi tugng tri thic la tham s6 cua ham,
gia tri ménh dé chinh la két qua cua ham (kiéu Boolean).

< Biéu dién tri th&’c badng ménh dé gdp khd khin 1a khong
thé can thiép vao cau tric cia mot ménh dé Jlua ra khai
niém lugng tu, vi tu.

% Vi vi tir cé thé biéu dién tri thifc dudi dang cdc ménh dé
tong quat tong quat.
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1.3 Mét so thuat giai lin quan dén logic ménh dé:

Mot trong nhiing v&n dé kha quan trong cla logic ménh
dé Ia chiing minh tinh ding dén ca phép suy dién (a |

< V3i cdng cu may tinh, ban cé thé cho rang ta sé dé dang
chiing minh dudc moi bai toan bang mot phuong phap “thé
bao” la lap bang chan tri . Tuy vé ly thuyét, phuong phap lap
bang chan tri luon cho dugc két qua cudi cung nhung db
phuc tap clia phuong phap nay la qua Ién, O(2") véin la sb
bién ménh dé. Sau day chuing ta sé nghién ctiu hai phuong
phap chiing minh ménh dé véi d6 phuc tap chi cé O(n).
Thuat giai Vuong Hao va thuat giai Robinson.
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Thuat giai Vuwong Hao:

B1 : Phat biéu lai gia thi€t va ké&t luan clia van dé theo
dang chuén sau :

GT,, GT,, ... GT, k... KL,, ..., KL_

Trong do6 cac GT, va KL, la cdc ménh dé dudc xay dung tu
cac bién ménh dé va 3 phép nadi co ban : | IEGIB

B2 : Chuyén vé cac GT, va KL, cé dang pht dinh.
Vidu :

d B 4 )8 81 F §

B3 B BR | R
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Thuat giai Vwong Hao: (tt)
B3 : Néu § GT, ¢6 phép B thay thée phép Bing dau «,”
Néu & KL. ¢6 phép [ thay thé& phép [Jing dau <.~
Vi dy : r I - I I
H .- Al
B4 : N€u & GT, c6 chita phép .ﬁ tach thanh hai dong con.
Né&u & KL, ¢6 chita phép i tach thanh hai dong con.

Vidu : }-@q\-

p. NN p.q IR
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Thuat giai Vwong Hao: (it)

B5 : M6t dong dugc ching minh néu ton tai chung mot
ménh dé & G ca hai phia.

Vidu : P, g - dugc chung minh

A | B = K

B6 : a) Néu mdt dong khong con phép ndi hoac I ca
hai vé va & 2 vé khéng coé chung modt bién ménh dé thi
dong dé khéng dugc chung minh.

b) M6t van dé dugc chiing minh néu tat cd dong dan xuét
ttf dang chuan ban diu déu dudc ching minh.
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Thuat gidi Vuwong Hao: (tt)

viaw: /I <1 R

/
m——- EEX

r, [ 1 a 1 K s I s s

(dugc chung minh)

Ilhu vay bi€u thic ban dau khdng dugc chiing minh.
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Thuat giai Robinson:

- Thuat giai nay hoat dong dua trén phuong phap ching
minh phan ching.

Chuting minh phép suy luan (a2 i) 1a dung (vé6i a 1a gia
thigt, b 1a k&t luan).

Phan chiing : gia st b sai suy ra JJ1a dung.

Bai toan dugc chiing minh néu a ding va [ldung sinh ra
mot mau thuan.
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Thuat giii Robinson: (tt)

B1 : Phat biéu lai gid thi€t va két luan clia van dé dudi
dang chuan nhu sau :

GT,, GT,, ...GT. L., KL,, .., KL,
Trong d6 : GT, va KL, dugc xay dung ti cac bién ménh dé

va cac phép toan : _
B2: Néud GT, cé phép i thay thé phép Ibang dau «”
Né&u & KL, c6 phép i thay thé phép [éng dau «”

B3 : Bién doi dong chuan & B1 vé thanh danh sach ménh
dé nhu sau :

(¢17,G6T,, ..GT. . k. kL. ... K. )
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Thuat giii Robinson: (tt)

B4 : Néu trong danh sach ménh dé & budc 2 c6 2 ménh dé
d6i ngau nhau thi bai toan dugc ching minh. Ngugdc lai thi
chuyén sang B4. (a va [ goi 1a hai ménh dé déi ngau
nhau)

B5 : Xay dung mdt ménh dé mdi bang cach tuyén mot cap
ménh dé trong danh sach ménh dé & budc 2. Néu ménh dé
maGi c6 cac bién ménh dé déi ngau nhau thi cac bién do
dudc loai bo.

Vidu ol B B N

Hai ménh dé [l g 1a d6i ngau nén sé dudc loai bd
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Thuat giai Robinson: (tt)

B6 : Thay thé hai ménh dé viia tuyén trong danh sach ménh
dé bang ménh dé mdi.

Vidu :
(. T B, B B
- B B

B7 : Néu khong xay dung dugc thém mot ménh dé mdi nao
va trong danh sach ménh dé khong c6 2 ménh dé nao dbi
ngau nhau thi van dé khong dugc chiing minh.
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Vi du vé thudt giai Robinson: Chiing minh rang

B3: (I N IR NI . )

B4 : Co tat cd 6 ménh dé nhung chua cé ménh dé nao doi
ngau nhau.

B5 : _Ayé"n mot cap ménh dé (chon hai ménh dé cé bién
doéi ngau). Chon hai ménh dé dau :

HE B HEBE Il B
Danh sach ménh dé thanh : (IR, R, BN o, v}

Van chua c6 ménh dé déi ngau.
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Vi du vé thudt gidi Robinson: (tt)
v Tuyén hai cap ménh dé dau tien: IR TR I s
Danh sach ménh dé thanh {lllRs, B o, v}
Van chua c6 hai ménh dé déi ngau
v Tuyén hai cap ménh dé dau tien: |IIs TR R
Danh sach ménh dé thanh : {1 IR o, v}
Van chua c6 hai ménh dé déi ngau
v Tuyén haiciagpménh dé . HERIE R
Danh sach ménh dé tré thanh : (i p }

Co hai ménh dé déi ngidu nén biéu thuc ban dau di duoc
chung minh.
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2. Boi tuong-thuoc tinh-gia tri (object-attribute-value)

Bang ' mau " den
tréng

hinh " vuong

ch{r nhat
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3. Tri thirc luat dan

Phuong phap biéu dién tri thic bang luat sinh dudc phat minh
bdi Newell va Simon trong lic hai 6ng dang c6 gang xay
dung moét hé gidi bai toan téng quéat (cac hé GPS). bay 1a
mot kiéu biéu dién tri thiic cé cdu tric. Y tudng cd ban 13 tri
thiic c6 thé dugc cdu truc bang mot cap diéu kién — hanh
dong

Vi du 1: Bai todn dd nudc, ching ta cé 2 binh cé dung tich la 4
lit va 3 lit, hoi lam thé nao dé dong dudc chinh xac 2 lit nudc.

>
e o
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Bai toan do nudc (tt)

Bai toan trén dugc biéu dién dudi dang khdng gian trang thai
bang luat nhu sau:

(x, y: lan lugt la so lit nuGc hién co trong binh 4 lit va 3 lit)
1. Néu (x < 4)

YR &y Pd day binh 4 lit
2. Néu (y < 3)
xyv) IR 3 P06 day binh 3 lit

3. Néu (x > 0)
xv) I (xd,vy) P d lit ra khéi binh 4 lit
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Bai toan do nudc (tt)
4. Néu (y>0)

xv) IR (x y-d) P d lit ra khdi binh 3 lit
5. Néu (x > 0)

xyv) IR oy D3 hét nudc ra khoi binh 4 lit
6. N&u (y > 0)
xyv) IR x 0 D3 hét nudc ra khdi binh 3 lit

7.Néu (x+y ) va (y > 0)

xv) I (4 y-(4-x)) D8 nudc tir binh 3 Iit vao binh
4 lit dén khi binh 4 lit day



III. Phuong phap biéu dién tri thirc (tt)

Bai toan dd nudc (tt)
8. Néu (x+y [B) va (x > 0)

x,v) I (x-(3-y), 3) DA nudc tir binh 4 Iit vao binh
3 lit cho dén khi binh 3 Iit day.

9. Néu (x+y va (y > 0)
(X, V) (x+y, 0) Po hét nudce binh 3 lit vo
binh 4 lit.
10. Néu (x+y va (x > 0)
(X, Y) (0, x+Y) Pd hét nudce binh 4 lit vo
binh 3 lit.
11. (0, 2) ' 0) Pé 2 lit tir binh 3 lit vo binh 4 lit.
12. (2, ) ) Po 2 lit ra khdi binh 4 lit.
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Bai toan dd nudc (tt)

< Hién nay dé giai bai todn dd nudc nhu thé nay ngudi ta da rit
gon lai chi con 3 luat nhu sau:

(L1): Néu binh 3 lit day thi d6 hét nudc trong binh 3 lit di.
(L2): Néu binh 4 lit rong thi d6 day nudc vao binh 4 lit.

(L3): Néu binh 3 lit khdng dAy va binh 4 lit khong rong thi
d6 nudc tU binh 4 lit sang binh 3 lit (cho tdi khi binh 3 lit day
hodc binh 4 lit hét nudc).
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Uu diém va nhudc diém cua tri thie luat din
Uu diém:

< Cac luat rat dé hiéu nén co thé dé dang dung dé trao
déi vGi ngudi dung (vi no la mot trong nhiing dang tu
nhién ctia ngoén ngi).

< CO thé dé dang xay dung dudc co ché suy luan va
giai thich tur cac luat.

< Viéc hiéu chinh va bdo tri hé théng la tuong déi dé
dang.

< CO6 thé cai tién dé dang dé tich hop cac luat md.

% Cac luat thuong it phu thuéc vao nhau.
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Uu diém va nhudc diém cua tri thie luat din
Nhwoc diém:

< Cac tri thiic phtic tap déi lic doi hdi qua nhiéu (hang
ngan) luat dan. Diéu nay sé lam nay sinh nhiéu van dé lién
quan dén tdc do lan quan tri hé thong.

< Ngudi xay dung hé théng thich s dung luat dan hon tat
cd phudng phap khac, nén ho thudng tim moi cach dé biéu
dién tri thiéic bang luat cho du c6 phudng phap khac thich
hop hon! Pay la nhudc diém mang tinh ch( quan clia con
NQUGi.

< Cd s@ tri thic luat dan I6n sé lam gidi han kha nang tim
ki€Em clia chuadng trinh diéu khién. Nhiéu hé thdng gap kho
khan trong viéc danh gia cac hé dua trén luat ciing nhu
gap khoé khan khi suy luan trén luat.
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4. Mang ngir nghia: la mot phuong phap bi€u dién tri thirc
dung do thi. Trong do nut bi€u dién ddi tugng, va cung biéu
dién quan hé gilra cac ddi tugng.

e

co
di chuyén
=

MOt sO tri thirc vé loai “chim sé&” dudc biéu dién trén
mang ngl nghia
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Vidui: gitia cac khai niém chich choe, chim, hét, canh, t6 co
mot sO moi quan hé nhu sau :

Chich choe la mbét loai chim.

Chim biét hét \ — @
Chim c6 canh

Cac mé8i quan hé nay sé dudc biéu dién tric quan bang mot
do thi bén canh

Chim séng trong t6

< Xem thém vi du vé giai bai todn tam giac tdng quat ( trong
tai lieu tham khao)
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Vi du 2: Bai toan tam giac tong quat

< MOt sO bai toan thong thudng vé tam giac nhu: “Cho 3 canh
cua mot tam giac, tinh chiéu dai cac duong cad’, “cho goc a, b
va canh AC, tinh chiéu dai cac duong trung tuyérr’, ...

Ton tai hay khdng mét chucng trinh tdng quat c6 thé giadi dugc
tat ca nhirng bai toan tam giac dang nay ? Cau tra IGi la co.

< Bai toan sé giai bang mang ngir nghia:

Cé 22 yéu t4 lién quan dén canh va goc clia tam gidc. Pé xac
dinh hay dé xay dung mot tam giac ta can 3 yéu to trong do co
yéu t0 canh

S dung khoang 200 dinh dé chira cong thic + 22 dinh dé
chua cac yéu to cua tam giac.
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Mang ng{ nghia cho bai toan co cau truc nhu sau

Pinh cua do thi bao gom 2 loai:
Dinh chlra cong thdrc (ky hi€u bang hinh chir nhat)
Dinh chilra yéu t6 tam giac (ky hiéu bang hinh tron)

Cung: chi néi tu dinh hinh tron dén dinh hinh chi’ nhat cho biét
yéu to tam giac xuat hién trong cong thuc nao

Luu y: Trong mot cong thuc lién hé gitta n yéu to cua tam giac,
ta gia dinh rang néu da biét gia tri cla n-1 yéu to thi sé tinh
dudc gia tri cua yéu to con lai
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Co ché suy dién thuc hién theo thuat toan “loang” don
gian sau:

B1: Kich hoat nhitng dinh hinh tron da cho ban dau (nhirng yéu
t6 da co gia tri)

B2: Lap lai budc sau cho dén khi kich hoat dugc tat ca nhirng
dinh &ng v&i nhitng yéu t& can tinh hodc khéng thé kich hoat
dugc bat ky dinh nao nira

Néu moét dinh hinh chir nhat c6 cung ndi vdi n dinh hinh tron ma
n-1 dinh hinh tron da dudc kich hoat thi kich hoat dinh hinh tron
con lai (va tinh gia tri dinh con lai nay thong qua cong thuc ¢
dinh hinh chir nhat).
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Mang ng{ nghia cho bai

HEREO

(4)

toan tam giac /'

(1)

(3) S./_l) a.> b.) CI

()
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< Vi du: Cho hai géc a, b va chiéu dai canh a cta tam giac. Tinh
chiéu dai dudng cao /4. VGi mang ngit nghia da cho trong hinh trén.
Cac budc thi hanh cua thuat toan nhu sau:

v'Bat dau: dinh g, b, a dudc dudc kich hoat

v'Cong thuc (1) dudc kich hoat. TU (1) tinh canh b, dinh b dugc kich
hoat.

v'COng thirc (4) dugc kich hoat. TU (4) tinh dudc géc [lldinh JEuac
kich hoat.

v'Cong thutc (2) dugc kich hoat. Tu (2) tinh dugc canh ¢, kich hoat
dinh c.

v'Cong thutc (3) dugc kich hoat. TU (3) tinh dudc S, kich hoat dinh S.
v'Cong thuc (5) dugc kich hoat. Tu (5) tinh dugdc A, kich hoat dinh A,
v'Gia tri . dudc tinh, thuat toan két thuc.
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Uu diém va nhudc diém cla mang ngii nghia
Uu diém

v Mang ngli nghia rat linh déng, ta c6 thé dé dang thém
vao mang cac dinh hodc cung méi dé bé sung céc tri thiic
can thiét.

v Mang ngit nghia cé tinh tric quan cao nén rat dé hiéu.

v Mang ngii nghia cho phép céc dinh cé thé thiia ké cac
tinh chat ti cac dinh khac thong qua cac cung loai “la”, tu
da, c6 thé tao ra céc lién k&t “ngdm” gitta nhiing dinh
khong co lién két truc tiép véi nhau.

v Mang ngit nghia hoat déng kha tu nhién theo cach thuc
con ngudi ghi nhan thong tin.
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Uu diém va nhugc diém clia mang ngii nghia (tt)
Nhwoc diém:

v' Cho dén nay, van chua cé mot chudn nao quy dinh cac
giéi han cho cac dinh va cung cua mang. Nghia la ban c6
thé gan ghép bat ky khai niém nao cho dinh ho&c cung!

v Tinh thia k& (v&n la mét vu diém) trén mang sé co thé
dan dén nguy cd méu thuan trong tri thic.
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5. Frame:

< Frame la mot cau tric di liéu chiia dung tat cd nhiing tri
thiic lién quan dén mot déi tugng cu thé nao dé.

<» Frames cé lién hé chat ché dén khai niém hudng doi
tugng nén né thudng dugc st dung trong cac ngbén ngi lap
trinh huéng doi tugng phuc vu cho tri tué nhan tao va cac hé
chuyén gia.



III. Phuong phap biéu dién tri thirc (tt)

Frame : XE HOI

v Thuéc Iop: phuong tién van
chuyén.

v'Tén nha san xuat: Audi

v Quéc gia cua nha san xuét
buc

v"Model: 5000 Turbo

v'Loai xe: Sedan

v Trong lugng: 3300lb

v'S6 luong cua: 4 (default)
v'Hép sé: 3 sb ty dong

v'S6 lugng banh: 4 (default)

v May (tham chiéu frame May)
Kiéu: In-line, overhead cam

S6 xy-lanh : 5

v' Kha nang tang téc

0-60: 10.4 giay

Ya dam: 17.1 giay, 85 mph.
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Frame MAY

Ban kinh xy-lanh : 3.19 inch
Ty Ié nén : 3.4 inche

Hé théng xdang : TurboCharger
Ma luc : 140 hp

Torque : 160ft/LB
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Mot vi du biéu dién cac déi tugng hinh hoc bang frame
Céc ki€u dii lieu cd ban :

Area : numeric; // dién tich

Height : numeric; //chiéu cao

Perimeter : numberic; //chu vi

Side : numeric; //canh

Diagonal : numeric; /dudng chéo

Radius : numeric; //ban kinh

Angle : numeric; //goc

Diameter : numeric; //dudng kinh

pi : (val:numeric = 3.14159)
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Frame : CIRCLE (hinh tron)

r : radius;
d
S : area; |
=

p : perimeter;
d : diameter;
d=2 Ik

s = pi I
p=2bi Ik
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Frame RECTANGLE (hinh chii nhat)
b, : side;
b, : side; b,

S . area,

p : perimeter; b, d,

s=b, [,

p=2 .b1+b2)§

d2=Db,2 + b,y?;

Frame SQUARE (hinh vudng)
La : RECTANGLE

b, =Db,;
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Frame h : height;

:::]I\I-In?]l\frilij)s cos (alpha,/2) [, = h;

b : side; s=d, [, /2;

d, : diagonal; |P = 4 Ib; b
d, : diagonal; s=b [lih;

s : area: cos (alpha,/2)/(2ll) = d,; |
p : perimeter; alph;.

alpha, : angle;

alpha, : angle;
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Frame TRIANGLE

a : side;
b : side; b

. 4/ bCa
C . side;
aBc : angle; /géc dobi dién canh B.

aBc

cAb : angle; //géc d6i dién canh C. \ CAD (\
bCa : angle; /géc dobi dién canh A. C
s=/pPIDCIDCED  (p=(a+bic)2)

a b C
sin(cAb) ~Sin(aBc) sin(bCa)
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Frame ARC L,
L& : CIRCLE ST

. angle; :

s=(Ill ) ) BE'RCLE s ;

o= (Il 2 b)) EEIRCLE p; RS :

CIRCLE.s la dién tich cua vong tron chuda cung.
CIRCLE.p la chu vi cua vong tron chua cung.
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Van dung dé giai cac bai toan hinh hoc, chéng han bai toan
tinh dién tich.

Vi du: cho hinh vuéng k va vong tron noi tiép ¢, biét canh
hinh vudng cé chiéu dai la x, hay viét chudng trinh dé tinh
dién tich phan t6 den.




III. Phuong phap biéu dién tri thirc (tt)

VAR

X, S : humeric; Kk : square; c : circle;

BEGIN
<Nhap x>;
k.b, := X; { thiét “hinh vubng co canh vdi chiéu dai x*
c.d := Xx; { dac ta gia thiét “hinh tron néi tiép”

s := k.s — c.s; {tinh dién tich bang cach lay dién tich hinh
vuodng tru cho dién tich hinh tron}

END.



Tém tat chuong 1: Tiép nhan, biéu dién tri thirc

< Tiép nhan tri thdc & phucng phap

% Biéu dién tri thirc & phudng phap



Phan II: Cac hé co sé tri thire (knowledge-based systems)

Chuwong 3:
Bén trong mot hé

Co so tri thire



I. HE co sé tri thire (knowledge-based systems) ?

H&é co sé tri thitc = Co' s& tri thire + Pong co suy dién

’

Hé giai toan = Tién dé, dinh 1y + Lap luén logic (toan hoc)




I1. Ciu triic chung ciia mét hé CSTT

MOI TRUONG THAM VAN MOI TRUONG PHAT TRIEN
— Cac su kién co -~ -
(NgUdl:ﬂUﬂQ) lién quan ﬁ)d SO TRI THUC)‘

T

Hé théng thu
nhan tri thuc

X Ky su khai thac
EN < tri thic (KE) >

( CHUYEN GIA )

B - Hé théng dién
Cac dich vu giao |, giai, giai thich.
dién ngudi dung

A

\4

Cac hanh dong A

I

I
I I
I ;
| |
: \4 I v v f
| Moi trudng lam viéc | | Hé théng t6i | |
| (BlackBoard) | uu tri thuc |
| | t |
I I I |
| | I I
- T e



111. Co so tri thire

Phwong phap biéu
dién tri thirc

Phwong phap tiép
nhan tri thue

Cao so
tri thwe

Tri thire kKinh nghiém, chuyén
gia.

Tri thirc kinh dién. \
>

Tri thirc moi kham pha

~




IV. Phwong phap suy dién

1. M0 hinh tong quat ctia suy dién

FACT: Tap su kién

HYPO: Tap gia thuyét - T if X dugc lugng gia T trong Y
Operator MATCH(X, Y) =< Fif X dugc lugng gia F trong Y

_ 2 If X khéng thé lugng gia trong Y

a. Dan ra su kién méi
b. Tao ra gia thuyét méi
c. Khing dinh hay phi dinh gia thuyét

d. Tiép nhan FACT méi tir bén ngoi



IV. Phwong phap suy dién(tt)

a. Dan ra su kién méi
(1) If MATCH(LHS, FACT) =T THEN ADD RHS TO FACT

(2) If NOT MATCH(RHS, FACT) = F THEN ADD NOT(LHS) TO
FACT

b. Tao gia thuyét méi

(3) If MATCH(LHS, FACT) = F THEN ADD NOT(RHS) TO HYPO
(4) If MATCH(LHS, HYPO) =T THEN ADD RHS TO HYPO

(5) If MATCH(LHS, HYPO) = F THEN ADD NOT(RHS) TO HYPO
(6) If MATCH(RHS, FACT) =T THEN ADD LHS TO HYPO

(7) If MATCH(RHS, HYPO) =T THEN ADD LHS TO HYPO

(8) If MATCH(LHS, HYPO) =F THEN ADD NOT(LHS) TO HYPO



IV. Phwong phap suy dién(tt)

c. Khang dinh hay phii dinh gia thuyét
(9) If MATCH (hypo.FACT) =T THEN ADD hypo TO HYPO
(10) If MATCH (hypo.FACT) =F THEN DELETE hypo TOHYPO

d. Tiép nhan FACT méi tir bén ngoi
GET (FACT)
[] : Lap lai nhiéu lan
{} : Tuy chon
Lap luan tién: [(1)]
Lap luan lui: (6) + [(7)] + {d} + (9) + [(1)]
Lap luan phan chung: [(4)] + {d} + (10) + [(2)]



IV. Phwong phap suy dién(tt)

2. Suy dién tién : 1a qua trinh suy luin xuat phat tir mdt so sw kién
ban dau, xac dinh cac sw kién c0O thé dwoc “sinh” ra tir sw kién nay.

Vidu : Cho1 co sé tri thirc dwoe Xxac dinh nhw sau :
Cacswkién:A,B,C,D,E,F G H, K
Tap cac quy tic hay luat sinh (rule)
{ R1:A—>E; R2:B—> D;
R3I:H-A; R4:EAG > C;
R5: EAK—> B; R6:DAEAK > C;
RI:GAKAF-SA;



IV. Phwong phap suy dién(tt)

Vi du: (tt) (suy dién tién)

Sw kién ban dau : H, K
R3I:H>A {A H K}
R1:A>E {A EHK}
R5:EAK—>B{A B EH K}
R2:B—->D{AB,D E H K}
R6:DAEAK—>C {ABCD,EH K}

Tap hop { A, B, C, D, E, H, K} dwge goi 1a bao déng ciia tap
{H,K} trén tap luat R (gom 7 luiat nhw trén).



IV. Phwong phap suy dién(tt)

3. Suy dién 0i: 1a qué trinh suy ludn ngwoc xuat phat tir mét so su
kién ban dau, ta tim kiém cac sw kién da “sinh” ra sw kién nay. Mot
vi du thwong gip trong thuc té 1a xuat phat tir cac tinh trang cia
may tinh, chan doan xem may tinh da bi hong hoc & dau.

Vidu: Tap cac sw kién :
O cirng 1a “héng” hay “hoat déng binh thwong”
Héng man hinh.
Léng cap man hinh.
Tinh trang dén 6 cirng 13 “tit” hoic “sang”
C6 am thanh doc 6 cirng.
Tinh trang dén man hinh “xanh” hoac “chép dé”

Pién vao may tinh “cé6” hay “khong”



IV. Phwong phap suy dién(tt)

Vi du: (tt) (chan doan hong may tinh)

Mot so luat suy dién :

R1. Néu (dién vao may la “c6”) va (am thanh doc 6 cing la
“khong”) thi (6 cirng “héng”).

R2. Néu (dién vao may 1a “c6™) va (tinh trang dén 0 cirng 1a “tat”)
thi (6 cirng “hoéng”).

R3. Néu (dién vao may la “c6”) va (tinh trang dén man hinh 1a
“chép do”) thi (cap man hinh “lé6ng™).

Pé xac dinh dwoe cac nguyén nhan gay ra sw kién “khéng sir dung
dwoc may tinh”, ta phai xay dung mét cau truc do thi goi la do thi
AND/OR nhw sau :



IV. Phwong phap suy dién(tt)

O ciing “héng” Cdp man hinh “long”
AND AN;\\\\\\\
Pién vao mdy “c6” Tinh trang den
o man hinh “chdp
d6 9

Amthanh 6 | | Pén 8 cing
Cl’rng “tét”
“khong”




V. Xay dung hé CSTT

1. Tong quan qua trinh xay dung hé CSTT

(;(gc l(;ﬁ:flm Cic tri thic Cac chuyen
cﬁyng e da dugc ghi DoEngiEho
. nhin tro ky thuat

Xay dl.l'ngI Khal thaic  gidm tra H6’ tro
Cong cu & Xav d [
ngon ngit lip L / Cacky sy \e ay dung | HE CHUYEN GIA
trinh Su dung khai thac T
tri thac
. = Xay dun Su dun
Ban Phéi hgp e EE

L 2

< Nguoi dung >

Céac nha Su dung
cung cap Cac nguoi
xay dung hé

thong




V. Xay dung hé CSTT (tt)

2. Mt s6 buéc co ban dé xay dung hé co sé tri thire

¢ Tiép can chuyén gia

% T6 chirc thu thap tri thirc

%+ Chon lwa cong cu phat trién hé co sé tri thire

v Chon ngon ngir 1ap trinh tri tué nhan tao (LISP, PROLOG,
ves)

v Cac ngon ngir 1ap trinh théng dung

v' Cac hé cé s tri thire rong (shell): 13 mdt cong cu lai giira hai
loai trén

<% Cai dit h¢ CSTT



VI. Cai diit hé¢ CSTT

1. Vai nét vé PROLOG
Prolog (PROgramming in Logic) la m§t ngén ngir 1ap trinh dang khai
bao
1.1 Mé ta cac vi tir: Ca sé tri thitc ctia Prolog bao gom cac vi tir, cé thé
M6 ta cac khai niém sau:
Su kién:
Ci phap: <thudc tinh>(<do6i tugng>)
Qua chanh cé mau xanh — Xanh(Chanh)
Mai lién hé giira cac doi tuong
Ci phap: <quan hé> (<doi tugng 1>, ..., <doi tugng n>)

An yéu Binh - Yéu(An, Binh)



VI. Cai diit hé CSTT (tt)

Cau tric giira cac doi tuong

Ci phap: <déi tugng> (<thanh phan 1>, ..., <thanh phan n>)

Xe may hiéu Dream, 110 phan khéi, mau nau, 4 so, gia 30 triéu.
— Xe may(Dream, 110, nau, 4, 30)

Cac luat

Ci phap: <luat>( <déi tugng 1>, ..., <doi tugng n>) :- <diéu kién
1>, ..., <di€u kién n>

A 1a chim néu A c6 canh va A biét bay
— Chim(A) :- C6Canh(A), BiétBay(A).

Dung dau phay (,) dé bi¢u dién toan tir AND, dau cham phay (;) dé
bi¢u dién toan tir OR va toan tir khong bing 1a \=



VI. Cai diit hé CSTT (tt)

Vidu:
A 12 to tién ciia B néu:
A la cha me ciia B (phan két thic)

A 1a cha me ciia C va C 12 t6 tién ciia B.

Ta dinh nghia luat nhw sau :
ToTien(A,B) :- ChaMe(A,B).
ToTien(A,B) :- ChaMe(A,C), ToTien(C,B).



VI. Cai diit hé CSTT (tt)

1.2 Truy van co sé tri thire

Yes, No

2 loai cau héi co ban

S0 liéu

Cu phap

? - <NOi dung cau hoi>




VI. Cai diit hé CSTT (tt)

Vi du : Qua chanh c6 mau xanh la dung hay sai ?

— ?- Xanh(Chanh)

Vi du : Néu ta c6 khai bao hai vi tir 12 : Yeu(An, Binh), Yeu(An,
Chau)

An yéu ai ? > Yeu(An, X)

H¢é thong sé tra 1oi la :
X — Binh
X = Chau
2 Solution(s)



VI. Cai diit hé CSTT (tt)

2. Cai dit mot hé CSTT vé tinh trang gia dinh bing ngén ngir Prolog

2.1 Mo ta cac su Kién trong quan hé gia dinh

married(philip, elizabeth).
married(mark, anne).
married(charles, diana).
married(tim, anne).

divorced(mark, anne).

parents(philip, elizabeth, charles).
parents(philip, elizabeth, anne).
parents(philip, elizabeth,andrew).
parents(philip,elizabeth, edward).
parents(mark, anne, zara).
parents(mark, anne, peter).
parents(charles, diana, william).
parents(charles, diana, harry).
parents(andrew, sarah, eugene).
parents(andrew, sarah, beatrice).




VI. Cai diit hé CSTT (tt)

gender(philip, male).
gender(elizabeth, female).
gender(charles, male).
gender(andrew, male).
gender(edward, male).
gender(mark, male).
gender(tim, male).
gender(diana, female).
gender(sarah, female).
gender(zarah, female).
gender(peter, male).
gender(william, male).
gender(harry, male).
gender(eugene, female).
gender(beatrice, female).




VI. Cai diit hé CSTT (tt)

2.2 Pinh nghia cac quan hé gia dinh khac dua trén cac su kién da
neu

parent_of(Parent, Child) :- parents(Parent, , Child).
parent_of(Parent, Child) :- parents(_, Parent, Child).

sibling_of(S, Person) :- parents(F, M, S), parents(F, M, Person), S\=person.
father_of(Father, Child) :- parents(Father, , Child).

sister_of(S, Person) :- gender(S, female), sibling_of(S, Person).
grand_parent_of(GP, GC) :- parent_of(GP, Temp), parent_of(Temp, GC).

ancesstor _of(Ancestor, Person) :- parent_of(Ancesstor, Person).
ancesstor_of(Ancestor, Person) :-

ancesstor_of(Ancesstor, Temp) , parent_of(Temp,Person).

cousin_of(A, B) :- parent_of(P1, A), parent_of(P2, B), sibling_of(P1, P2).




VI. Cai diit hé CSTT (tt)

2.3 Suy luan

20 11

Ching han khi muén @it ra cau héi "Ai |a chi ciia andrew" va bat
chitc nang TRACE cho phép do theo qua trinh suy luan cua
PROLOG ta sé dwoc hién thi cac thong tin sau :

?- sister of(S, andrew)

Pau tién, hé thong sé tim gia trj S théa diéu kién gender(S, female).
Qua trinh tim kiém s€ dirng lai & sw kién gender(elizabeth, female).

CALL gender(S, female) ... suceeds; S— elizabeth

Do do, su kién sibling_of(elizabeth, andrew) dwgc danh gia la sai.

FAIL sibling_of(elizabeth, andrew)



VI. Cai diit hé CSTT (tt)

H¢ théng tim mét gia tri S khac théa diéu kién gender(S, female).
Qua trinh tim kiem s€ dirng lai & sw kién gender(anne, female).

REDO gender(S, female) ... suceeds, S— anne

Hé théng tim A, B théa diéu kién tiép theo la parents(A, B,
elizabeth). Qua trinh tim kiém sé€ dirng lai & sy kién parents(philip,
elizabeth, anne)

CALL sibling of(anne, andrew)
CALL parents(A, B, anne)

... suceeds; A — philip, B — elizabeth

Hé théng kiém tra diéu kién cusi cung S\=andrew

CALL anne \= andrew ... suceeds



VI. Cai diit hé CSTT (tt)

Nhw vay la vi tir subling_of(anne, andrew) co6 gia tri dung.

EXIT subling_of(anne, andrew)

Keét luat la anne la chi caa andrew.

EXIT sister_of(anne, andrew)



VI. Cai dit h¢ CSTT (tt)

3. Cai @it hé CSTT bang ngén ngir 1ap trinh théng thuong

% Gia sir hé CSTT ciuia chiing ta hoat dong theo ciy quyét dinh sau:

Khdi dong
dugc khbéng?

C6 xuat hi€n cau

"

— DUQC — Co1n dlI'QC — Co —
hay khong?

Thong bao
" GENERAL FAILURE

May tinh khong
hong.

Khon
g\AMe’ly héng phan

1n

»

thong bao nao
kh6ng?

Khong

Co6 nghe may
phdtra 2 ti€ng
bip khong?

M4y tinh bi hdng 6

cirne
[«

CMOS

Mady tinh bi hong RAM

Khong xac dinh dugc
nguyén nhan




VI. Cai dit h¢ CSTT (tt)

3.1 Bi¢u dién tri thirc du6i dang luat dan
Tén bién Mién gia tri
KHOIDONG DUOC, KHONG
IN DUOC, KHONG
THONGBAO HDD, GENERAL, KHONG

AMTHANH CO, KHONG

HONG KHONG, IN, HDD, CMOS, RAM, UNKNOWN



VI. Cai dit h¢ CSTT (tt)

Tap luat din ban diau co dwoc tir cAy quyét dinh trén sé nhw sau
1. IF (KHOIDONG = DUOC) AND (IN = DUOC) THEN HONG = KHONG.
2. IF (KHOIDONG = DUOC) AND (IN = KHONG) THEN HONG = IN
3. IF(KHOIDONG = KHONG) AND (THONGBAO = HDD)
THEN HONG = HDD

4. IF (KHOIDONG = KHONG) AND (THONGBAO = GENERAL)
THEN HONG = CMOS

5. IF (KHOIDONG = KHONG) AND (THONGBAO = KHONG) AND (AMTHANH

= CO) THEN HONG = RAM
6. IF (KHOIDONG = KHONG) AND (THONGBAO = KHONG) AND (AMTHANH

= KHONG) THEN HONG = UNKNOWN



VI. Cai dit h¢ CSTT (tt)

Tap luat co thé viét lai nhw sau :

(khong khét dong va khong thong bdo > KH _KDTB )

« IF (KHOIDONG = DUOC) AND (IN = DUOC) THEN HONG = KHONG.

« IF (KHOIDONG = DUOC) AND (IN = KHONG) THEN HONG = IN

e IF (KHOIDONG = KHONG) AND (THONGBAO = HDD) THEN HONG = HDD

« |F (KHOIDONG = KHONG) AND (THONGBAO = GENERAL) THEN HONG =
CMOS

« |F (KHOIDONG = KHONG) AND (THONGBAO=KHONG) THEN KH_KDTB =
DUNG

. IF (KH_KDTB = DUNG) AND (AMTHANH = CO) THEN HONG = RAM
. IF (KH_KDTB = DUNG) AND (AMTHANH = KHONG)
- THEN HONG = UNKNOWN




VI. Cai dit h¢ CSTT (tt)

3.2 Luwru trir va phan loai bién

** Bién nhap : 1a cac bién chi xuat hién & veé trai caa cac luat

“ Bién trung gian : 1a cac bién xuat hi€n & ca ve trai lan veé phai &
cac luat

¢ Bién xuat: cac bién chi xuat hién ¢ vé phai ¢ cac luat



VI. Cai dit h¢ CSTT (tt)

Tén bién Khéi tao | Giatri | Loai Cau thong bao

KHOIDONG FALSE INPUT May tinh c6 khoi dong
dugc khong?

IN FALSE INPUT May tinh c6 in dugc
Khong?

THONGBAO | FALSE INPUT May tinh c6 thong bao
gi Khong?

AMTHANH FALSE INPUT May tinh co phat ra 4m
thanh gi kKhong?

HONG FALSE OUTPUT |Ma4y bi héng é phan

KH_KDTB FALSE TEMP




VI. Cai dit h¢ CSTT (tt)

3.3 Luu trir luat

“* Dé lvu trir mot luat, ta can luwu trir cac bién tham gia vao ve trai
cung voi gia tri caa cac bien do (de kich hoat luat).

% V& phai ciia luit chi bao gom mot bién nén kha don gian ta chi
viéc théem mot cot tén bién va gia tri cua bién sé dwgc dat khi luat
chay goi la gia tri chay vao bang VéPhai sau:

Vd

Luat Blén Gia tri chay
1 HONG KHONG
2 HONG IN
3 HONG HDD
4 HONG CMOS
5 KH_ _KDTB DUNG
6 HONG RAM
! HONG UNKNOWN



VI. Cai dit h¢ CSTT (tt)

< Pé mo ta vé trai cua luat, ta dung ban VéTrai véi 3 ¢t nhw sau:

Luat BI&n Gi4 Tri Chay

1 KHOIDONG DUOC

1 IN DUOC

2 KHOIDONG DUOC

2 IN KHONG
3 KHOIDONG KHONG
3 THONGBAO HDD

4 KHOIDONG KHONG
4 THONGBAO GENERAL
5 KHOIDONG KHONG
5 THONGBAO KHONG
6 KH _TDTB DUNG

6 AMTHANH cO

7 KH TDTB DUNG

7 AMTHANH KHONG



VI. Cai dit hé CSTT (tt)

¢ Véi cac cau truc trén, tai moi thoi diém, ta déu c6 thé truy xuat
deén moi thudc tinh cia cac luat.

**Sau day la cac ky hiéu :
<luat>.Chay : cho biét luat c6 chay hay chwa.
<luat>.VePhai.Bien : bién ¢ vé phai ciia luit.

<luat>.VePhai.GiaTriChay : gia tri chay &rng véi bién &
vé phai cua luat.

<luit>.\VeTrai.SoBien : so lrgng bién trong vé trai cia luit.
<luat>.VeTrai.Bien[i] : bién thir i & vé trai ciia luat.

<luat>.VeTrai.GiaTriChay[i] : gia tri chay wng véi bién thir
i & ve trai cua luat.



VI. Cai diit hé CSTT (tt)

3.4 Ham kich hoat luat
FUNCTION KichHoatLuat(L : Luat) : BOOLEAN
BEGIN
IF L.Chay = TRUE THEN
RETURN FALSE; { Luat d3 chay roi, khong kich hoat duoc}
Fire = TRUE:
FOR 1=1TO L.\VeTrai.SoBien BEGIN
v = L.VeTral.Bien[i];
{ cb6 mot bién khong thoa diéu kién chay }
IF (v.KhoiTao =FALSE) OR
(v.GiaTri = L.\VeTral.GiaTriChay[i]) THEN BEGIN
Fire = FALSE; EXIT FOR;
END,;
END,;
If Fire = TRUE THEN
L.\ePhai.Bien. ThuocTinh.GiaTri = L.VePhai.Bien.GiaTriChay;
RETRUN Fire;
END,;



VI. Cai diit hé CSTT (tt)

3.5 Cai dat thuat toan suy dién lui
FUNCTION TinhGiaTriBien(V : Bien, L : Luat)
{ Tinh gi4 tri ctia bién V trong trai cua luat L}
BEGIN
IF (V.KhoiTao = TRUE) THEN RETURN;
ELSE BEGIN
IF V.Loai = INPUT THEN BEGIN
<Ho6i ngudi dung gia tri bién V>;
RETURN;
END;
ELSE BEGIN
FOR EACH LT IN TapLuat DO
IF (LT.\VePhai =V) THEN BEGIN
FORi1=1TO LT.VeTrai.SoBien DO BEGIN
TinhGiaTriBien(LT.\eTrai.Bien[i], LT);
END;
IF KichHoatLuat(LT) THEN RETURN;
END;
END;
END;
END



VI. Cai dit hé CSTT (tt)

Trong vi du ciia chiing ta, dé biét gia tri bien HONG, ta c6 thé thue
hién nhw sau :

{ Khéi dong trang thai ban dau cho tip bién va tip luat. }
FOR EACH v € TapBien v.KhoiTao = FALSE;
FOR EACH LT € TapLuat LT.Chay = FALSE

V = HONG;

{ Luit 0 12 mét luét rong, dung dé "dém" cho lan dé quy dau tién,
ludn chay }

TinhGiaTriBien(V, 0);

IF V.KhoiTao = FALSE THEN
<Khéng tinh dwgc gia tri bién>;
ELSE
<Hién thi gia tri V>;



VI. Cai diit hé CSTT (tt)

3.6 Cai d:it thuit toan suy dién tién
Thuét toan suy dién tién rat don gian. Chang han, xuat phat tir ba
trang thai la KHOIDONG = KHONG, THONGBAO = KHONG,
AMTHANH = CO ta c6 thé két luan dwoc diéu gi ?
<Cap nhat cac trang thai khéi tao 1a TRUE va gia tri ciia cac bién da
biét>;
CapNhat = TRUE;
LSET = TaplLuat;
WHILE CapNhat DO BEGIN
CapNhap = FALSE;
FOR EACH LT € LSET DO
IF KichHoatLuat(LT) = TRUE THEN BEGIN
{Bo nhirng luat da chay ra khoi tap luat.}
LSET =LSET\LT;
CapNhap = TRUE;
END;
END



VI. Cai diit hé CSTT (tt)

% Muc dich thwong gip ciia qua trinh suy dién tién 1a xac dinh gia
tri ciia tat ca bién xuat. Do d6, ta c6 thé xem day 1a mot trwong hop
dic biét ciia suy dién lui.

Nhuw vdy, chi can bé dong <Héi ngwoi ding gia tri bién V>;

% Trong cai dit & phan suy dién lui 13 ta c6 thé dung lai ham
TinhGiaTriBien dé cai dat thuat toan suy dién tién mot cach vo
cung don gian (!) nhw sau :

<Cap nhat cac trang thai khéi tao 1a TRUE va gia tri ciia cac bién

nhap da biét>;

FOR EACH LT e TapLuat DO
TinhGiaTriBien(LT.VePhai.Bien,LT);



Phan II: Cac hé Co sé tri thire (knowledge-based systems)

Chuwong 4:

Phan loai Cac hé co so tri thire



I. Mt so tiéu chuan phan loai cac hé CSTT

< Tinh dong, mé, két hop

< Phuong phap bi¢u dién tri thirc

¢ Linh vuc tng dung



II. H¢ CSTT dong

< Heé co sé tri thire dong: dwoe xay dung véi mdt s6 “tri thire linh
vuce” ban dau va chi véi nhirng tri thirve dé ma thoi trong suot qua
trinh hoat dong hay suot thoi gian song cia no.

Vi du: Cac dinh nghia va cac tién dé trong tac pham cia Oclit.

Co s§ tri thire Pong co suy dicn Hé CSTT dong

Cac dinh nghta e a— Chirng minh
3 u 1€ 1021C r = =
Cac dinh dé Y 5 cac dinh ly

Cac tien de




II. HE CSTT dong (tt)

1. Cac dinh nghia va cac tién dé trong tac phlem cua Oclit
Piém la cai gi kndng c6 bo phan

* X 21 A NG oA A 21 A A

* Pwong co be dai va khong co bé rong

<% Cac dau muat ciia mot dwong 12 nhirng diém

% Puong thang 14 dwong co sw sap dit vi tri nhw nhau déi véi moi
diém caa no

< Mt 1 cai chi c6 bé dai va bé rong

% Cac bién cia m¢t mat la nhirng dwong

% M:it phing 1a mit c6 sw sip dat vi tri nhw nhau do6i véi moi
dwong thang cua no

7

"‘ L)



II. HE CSTT dong (tt)

Cac dinh dé

< Tur mot diém bat ky nay dén mdt diém bat ky Khac c6 thé vé
mot dwong thing.

% Mot dwong thiang co thé kéo dai ra vo han.

< Tur mot diem bat ky 1am tAm, va véi mdt ban kinh tuy y, co thé
vé mot dwdong tron.

% Tat ca cac goc vudng déu biang nhau.

< Néu mot dwong thang cat hai dwong thang khac tao nén hai
goc trong cing phia c6 tong nhé hon hai vuéng thi hai dwong
thang d6 phai cat nhau vé phia c6 hai goc noi trén doi véi dwong
thang cit.

o o+ P <2 vudng

e e R R R R e et Rl i




II. HE CSTT dong (tt)

CAc tién dé
% Hai cai cuing biang cai thir ba thi biang nhau.

« Thém nhirng cai bing nhau vao nhitng cai bang nhau thi
dwogc nhirng cai bang nhau.

«» Bt nhirng cai bang nhau tir nhitng cai bang nhau thi dwoc
nhirng cai bang nhau.

% Cac hinh chong khit 1én nhau thi biang nhau.

% Toan thé 16n hon mét phan



II. HE CSTT dong (tt)

2. Tién dé Lobasepxki (tién dé V?)

- Trong mit phang xac dinh béi dwong thang a va mét diém A khong
thugc dwong thang doé co it ra la 2 dwong thang di qua A va khong

ci’it a.
e

% Tién dé V’ phii dinh tat ca cAc ménh dé twong dwong véi tién
de V cua Oclit



II1. Hé CSTT mé

% Hé co sé tri thirc mé: 1a nhitng hé co sé tri thire tién tién hon, N6
c6 kha nang bo sung tri thirc trong qua trinh hoat dong, kham pha.

Vi du 1: Nhirng hé giai toan cho phép bo sung tri thirc trong qua
trinh suy luan (tri thirc ban dau la nhirng tién dé va mot so dinh ly,
tri thirc bo sung la nhirng dinh ly méi, nhirng tri thirc heurictis, ...),

Co so tri thire Pong co suy dién He CSTT dong

Cac dinh nghia — Chung minh
Suy dién logic cac dinh Iy

Cac dinh dé

Cac tien deé

— Pwa nhirng dinh ly chirng minh dwgc vao CSTT |-




II1. Hé CSTT mé (tt)

Vi du 2: Hé chan doan héng héc xe dwa trén tri thirc luit dan

Tap cac luat lién quan dén viéc chan doan hong xe

Chan doan hing hoc xe otd




IV. Hé CSTT két hop

% Hé co s tri thire két hop: bao gom sw két hop giira hé dong va hé
mé, hé két hop giita CSTT va CSDL, hé két hop giita CSTT nay véi
CSTT khéc, ... Nhitng hé co sé tri thire két hop thwong phat trién
manh dwa trén tri thirc lien nganh.

Vi du: kinh dich, tir vi 4p dung véi doi song; kinh dich, tir vi ap
dung voi y hoc; ...); nhitng hé chan doan, dw bao doi héi tri thirc
lien nganh; ...

{

——

. /\-
PHONG TRUY ™9




IV. Hé CSTT két hop (tt)

So d0 ngii hanh sinh khic , e i
Twong sinh: Kim sinh Thuy

Thu Moc .. R
R Thuy sinh Moc

Mgoc sinh Hoa

Kim < S-ofeees Hoa Héa sinh Tho

\ | / Thé sinh Kim
5

Twong khic: Kim khic Moc

—— Sinh Thiiy khic Hoéa
------- » Khic Moc khic Tho
s Twong sinh, twong Kkhiic gii")ng nhw Hoa khac Kim
am dwong, la 2 mat khong thé tach Thé khic Thiy

roi cua sw vat



IV. Hé CSTT két hop (tt)

Am duwong ngii hanh két hop voéi doi song

Moi sw vat va hién twong trong vii tru déu cé thé gan véi mot “nhan
ngi hanh”. Mot vi du dién hinh vé viéc xem tuoi hgp hay khac

STT Dia chi Am dwong |Ngii hainh |Phwong vi

1 Ty Duong Thuy Bic

2 Stru Am Tho 4 phuwong

3 Dan Duong Moc Dong

4 Mao Am Moc Dong

5 Thin Duong Tho 4 phuwong

6 Ty Am Hoéa Nam

{ Ngo Duong Hoa Nam

8 Mui Am Thé 4 phwong
19 Than Duong Kim Tay




STT Dia chi Am dwong |Ngii hanh |Phuong vi
10 Dau Am Kim Tay

11 Tuat Duong Tho 4 phuong
12 Hoi Am Thiy Bic

Méc sinh Héa = Mio khong khic Ty

Thiiy khic Héa = Ty khic Ngo




V. Hé thong mo

1.Cac khai niém co ban
1.1 Tap r6 va ham thanh vién

Tap rd crisp set) la tap hop truyén thong theo quan diém ciia Cantor
(crisp set). Goi A 1a mot tap hop ro, mét phan tir x c6 thé cO x T A
hoiic x | A, C6 thé sir dung ham ¢ dé mé ta khai niém thudc vé. Néu X
T A, c(x) =1, nguge lai néu x I A, ¢ (x) = 0. Ham ¢ dwoc goi 1a ham
dac trung cua tap hop A

1.2 Tap mo va ham thanh vién

Khac véi tap ré, khai niém thudc vé dwge mé réng nhim phan anh
mirc d§ x 13 phan tir ciia tip mo A. Mot tip mo fuzzy set): A dwoc diic
trung bang ham thanh vién m va cho x 13 mot phan tir m (x) phén
anh mirc d0 x thudc vé A.

Vi du: Cho tap mo High Lan cao 1.5m, m (Lan)=0.3 Hung cao 2.0
m, m (Hung)=0.9



V. Hé thong mo (tt)

“ w
DTy TR el

B
= .0 -




V. Hé thong mo (tt)

1.3 Cac dang cua ham thanh vién

DDMESEE  gntux<=a

2(x-a)/(y-a)néua<x<:B

m (X)=S(x,a,b,g)= < 1-[2(x-a)/(y-a)]né“l3<X<V

_ lneux>=y




V. Hé thong mo (tt)

b) Dang S giam
m (x)=1-S(x,a,b,g)
¢) Dang hinh chuong

P(X;g,b)= <

i S(x;g-b,g-b/2;9)Ifx<=g

S(X;9,9+b/2;g+b)ifx>g




V. Hé thong mo (tt)

1.4 Cac phép toan trén tap mo

Cho ba tap mo' A, B, C véi m A(x), m B(x),m C(x)

C=AC B: m C(x) = min(m A(x), m B(x))

C=AE B : m C(x) = max(m A(x), m B(x))

C=0A:mC(x)=1-mA(x)



V. Hé thong mo (tt)

2. Cac hé thong mo
2.1 Ham thanh vién cho cac bién roi rac
Cho tap vii tru E = Toc d$ = { 20,50,80,100 } don vi 1a Km/g.
a. Xét tap mo F = Nhanh xac dinh béi ham membership

M ppanh: E--->10,1]

X1 --—-->m nhanh (X)

Khitaganm . (20) =0 nghia 12 SSANRGNGGGEG. L
toc d0 20 Km/g dwge xem nhur 13

khong nhanh




V. Hé thong mo (tt)

b. Xét tap m¢ trung_binh vdi ham thanh vién xac dinh nhw sau

Tap Trung binh = { 0.3,1,0.5,0 }



V. Hé thong mo (tt)

2.2 Ham thanh vién trong khong gian cac bién lién tuc

Ching han nhu cac tip mo Nhanh va Trung binh é trén c6 thé dinh
nghia nhw la cac ham

m ... (X) = (x/100)?

~ 01f x<=20

2 (x-20)/30 if 20<=x<=50
(100-x)/50 if 50<=x<=100 }

m trung-binh (X) =

N~



V. Hé thong mo (tt)

3. Xw ly bai toan mo




V. Hé thong mo (tt)

Vi du: Giai bai toan dién khién tw dong mo cho hé thong bom nuée
lay nwéc tir gieng. Trong Khi ho hét nwée va trong gieng cé nwéce thi
may bom ty dong bom




V. Hé thong mo (tt)

< Véi bién ngdn ngir H6 cO cac tap mo ho day (H.Pay), ho lung
(H.Lwng) va ho can (H.Can).

< V6i bién ngdn ngir Giéng c6 cac tip mo nuée cao (G.Cao), nudc
vira (G.Vira), nuéc it (G.1t).

< V6i bién ngdn ngir két ludn xac dinh thoi gian bom sé c6 cac tap
mo bom vira (B.Vira), bom lau (B.Lau), bom hoi lau(B.HoiLau).

H.Pay H.Lung H.Can
G.Cao 0 B.Vira B.Lau
G.Vura 0 B.Vura B.HoiLau

G.It 0 0 0



V. Hé thong mo (tt)

Ham thanh vién ciia Ho nuéc:
< HPay(x) = x/2 néu 0<=x<=2
< H.Lung(x) = { x néu 0<=x<=1
(2-X) néu 1<=x<=2}

< H.Can(x) = (1-x/2)  néu 0<=x<=2




V. Hé thong mo (tt)

Ham thanh vién cho giéng:

< G.Cao(y) = y/10 néu 0<=y<=10
< G.Vira(y) = {y/5 néu 0<=y<=5
(10-y)/5 néu 5<=y<=10 }

< G.It(y) = (1-y/10)  néu 0<=y<=10

5 Muc Murc
10 nwoe 10 nuwoc




V. Hé thong mo (tt)

Ham thanh vién ciia Két luan cho tirng luat:

B.Vira(z) = { z/15 néu 0<=z<=15
(30-2)/15 néu 15<=z<=30
}

B.lau(z) = z/30 néu 0<=z<=30

B.Hoi lau(z) = { /20 néu 0<=z<=20

1-0.05(z-20) néu 20<=z<=30}

0 30 glan g 15 30 gian

" Thoi

0

° ® —
20 30 glan



V. Hé thong mo (tt)

Chi xét 4 luat trong truong hop may bom hoat ddng (tat ca 9 luat)
*Luat 1: if x is H.Lung and y is N.Cao Then z is B.Vira

Luat 2: if xis H.Can and y is N.Cao Then z is B.Lau

Luat 3: if x is H.Luwng and y is N.Vira Then z is B.Vira

Luat 4: if x is H.Can and y is N.Vira Then z is B.Hoi lau

Bay gio néu ta nhap tri Input:
x0 = 1 (P cao ciia nuée trong ho)
y0 = 3 (P cao ciia nwée trong giéng).

Hoéi bom bao lau?



V. He théng mo' (tt)

\

Lllé:lt 1: p‘H.Lu’ng(XO) =1

= oo~ -y mmb 0 S 10
N.Cao -

Lllé:lt 2: uH.Ca n(XO) =05

U (y0) = 3/10 ~ W, (B.Lau) = min(0.5; 3/10) = 3/10
G.Cao -

Lllé:lt 3: uH.Lu’ng(XO) =1

Ue via(YO) = 3/5 ~ W, (B.Vira) = min(1; 3/5) = 3/5
G.Vura -

Lllé:lt 4: uH.Can(XO) =0.5

Ue v (Y0) = 3/5 ~ W, (B.Hoilau) = min(0.5; 3/5) = 0.5
G.Vura =







V. Hé thong mo (tt)

< Cac W, goi 1 cac trong so ciia luit thir i
He(2) =SWym (Z)i=1...N

m ~(z) = W,.B.Vira(z) + W,.B.Lau(z) + W,.B.Vira(z) +
+ W,.B.Hoi Lau(z)

u(z) = 3/10.B.Vira(z) + 3/10.B.LAu(z) + 3/5.B.Vira(z) +
+ 0.5.B.HoiLAu(z)

% Budre tiép theo 1a ta phai giai mo tir ham thanh vién ciia két ludn
bang canh tinh trong tam cua ham m -(2)



V. Hé thong mo (tt)

Moment m (z) la

va

Vay Defuzzy(z) =17.12/2.3=8.15

< Do d6 néu muc nudéc trong ho va giéng 1a 1m va 3m thi thoi gian
can bom la 8 phut va 15 giay.



Phan II: Cac hé Co sé tri thire (knowledge-based systems)

Chuong 5:
Mot s6 hé CSTT dién hinh

Tham khao thém:

[1] GS.TSKH Hoang Kiém, TS. B6 Van Nhon, Th.si D6 Phic. Gido trinh Céac hé
co s tri thie. Pai Hoc Quéc Gia TPHCM — 2002.

[2] GS.TSKH Hoang Kiém, Th.si Pinh Nguyén Anh Diing. Gi4o trinh Tri tué nhan
tao. Pai Hoc Quéc Gia TPHCM — 2002.

[3] Adrian A.Hopgood. Knowledge-based systems for Engineers and Scientists.
The Open University — CRC Press. Boca-Raton Ann-Arbor London Tokyo 1998.



I. He giadi toan

Gidi thiéu: Muc dich cia nhom tac gia la xay dung
mot chuong trinh théng minh gidp sinh vién va hoc

sinh hoc toan.

Chirc nang chinh:

Kha nang giai toan tu dong.

Tim kiém tri thire: kha niang gilp ngudi ding
tim kiém nhitng tri  thic can thiét mot cach nhanh
chong.

Phwong phap biéu dién tri thire: Tiép can hudng
doi twong (Object - Oriented) dé bicu dién tri thuc.

Tham Kkhao thém trong tai liéu: Hoang Kiém, D6 Vian Nhon. A
Program for Studying and Solving Problems in Plane Geometry, 2002.



I1. Hé chan doan y khoa MYCIN

Giéi thiéu: MYCIN la m6t hé 1ap luan trong y hoc
duoc hoan tat vao nim 1970 tai dai hoc Standford,
Hoa Ky. Day la mdt hé chuyén gia dua trén luat va
su kién.

y

MYCIN sur dung co ché 1ap luan gﬁn ding
dé xir Iy cac luat suy dién dua trén do do chac
chan. Tiép sau hé¢ MYCIN 1a hé¢ EMYCIN ra doi.

Y N
EMYCIN cung cap co ché 1ap luan va tly

vao bai toan cu thé sé bo sung tri thirc riéng cho bai

toan do6 de tré thanh hé chuyén gia.

Tham khéo thém tai liéu: GS.TSKH Hoang Kiém, TS. P6 Vian Nhon,

Th.si D6 Phuc. Gido trinh Cac hé co sd tri thire. Pai Hoc Quoc Gia
TPHCM — 2002.



I11. Hé diéu khién tw dong

Giéi thiéu: 1a nhirng hé diéu khién gan véi CSTT. Nhiing hé thong nay
thuong Ung dung trong cong nghiép, trong diéu khién tu dong hoa,
thuong la nhirng hé thong thoi gian thue. Mot trong so cac hé thong nay
co ket hop voi ly thuyét mo.

Vi du: may giat, may bom nudc, ... (GS.TSKH Hoang Kiém, TS. Do

Vian Nhon, Th.si P6 Phac. Gido trinh Cac hé co so tri thirc. Pai Hoc
Quoc Gia TPHCM — 2002.)

Giéng ]
b '-_:_:_:_:_:_:_: D
\ 10 Bom 2
N Ha




I11. H¢ diéu khién tu dong (tt)

Vi du: LINKman la hé thong dicu khién mo ung dung diéu khién 10
luyén kim, va nhiing tién trinh san xuat khac. (Taunton, J. C. and
Haspel, D. W., “The application of expert system techniques in on-line
process control”, In Expert systems in engineering, Pham, D. T. (ed.),
IFS Publications/Springer-Verlag (1988)).

Vi du: RESCU 14 mot hé CSTT thoi gian thuc phuc vu cho diéu khién
(Leitch, R., Kraft, R. and Luntz, R., “RESCU: a real-time knowledge
based system for process control”, IEE Proceedings-D, 138, pl27
(1991)).

Tham Kkhao thém tai liéu: Adrian A.Hopgood. Knowledge-based
systems for Engineers and Scientists. The Open University — CRC
Press. Boca-Raton Ann-Arbor London Tokyo 1998.



IV. Hé du bao thoi tiét

Gidi thiéu: Bao cao thu hoach mon hoc Cac hé Co sé tri thirc dung suy
dién duya trén tinh huong (CBR — Case Based Reasoning) két hop vo 1y
thuyét mo (Fuzzy logic) dé xay dung nén mot hén thong du bao thoi tict

Tham khao thém tai liéu: Dy bdo thoi tiét ding suy dién dua trén tinh
hudng va ly thuyét tap mo

Hudng dan: GSTSKH Hoang Kiém
Sinh vién thuc hién: Lé trong Ngoc — Bui Thuy Trang



Phan II: Cac hé Cd sa tri thi'c (knowledge-based systems)

MAY PIEU NHIET
MUA TRONG NAM :
\ MAY
PIEU

GIO TRONG NGAY

NHIET PO
THICH
HOQP




CO SO TRI THUC LUAT DAN (18 LUAT)

Luit dan 1:

Néu Ngay E! Thir 2
Hoac Ngay la Thwi 3
Hoiac Ngay la Thir 4
Hoiac Ngay la Thw 5
Hoac Ngay la Thir 6

Thi  HOmM nay la Ngay lam viéc



CO SO TRI THUC LUAT DAN (18 LUAT)

Luit dan 2:
Néu Ngay E! Thir 7
Hoiac Ngay la Chu nhat

Thi Hémnay la Cuoi tuan



CO SO TRI THUC LUAT DAN (18 LUAT)

Luét dan 3:

Néu HOémnay 1a  Ngaylam viéc

Va  Thoi gian giira 9 gio sang va 5 gio chiéu

Thi  SwKkhéi dong la ‘trong thoi gian lam viéc’



CO SO TRI THUC LUAT DAN (18 LUAT)

Luét dan 4:

Néu HOmnay la Ngaylam viéc

Va  Thoigian trwéce 9 gio sang

Thi  SwKkhéi dong 1a ‘ngoai thoi gian lam viéc’



CO SO TRI THUC LUAT DAN (18 LUAT)

Luat din 5:
Néu HOémnay la  Ngaylam viéc
Va  Thoi gian la sau 5 gio’ chiéu

Thi  Sw khéi dong la ‘ngoai thoi gian lam viéc’



CO SO TRI THUC LUAT DAN (18 LUAT)

Luét dan 6:

Néu HOm nay la Cuodi tuin

Thi  Sw Kkhéi dong la ‘ngoai thoi gian lam viéc’



CO SO TRI THUC LUAT DAN (18 LUAT)

Luét dan 7:

Néu Théang

Hoac Thang

Hoac Thang

Thi Mua

la

la

la

la

Thang 1

Thang 2

Thang 12

Mua He



CO SO TRI THUC LUAT DAN (18 LUAT)

Luit dan 8:

Néu Théang E! Théang 3
Hoac Thang la Thang 4
Hoac Thang la Thang 5

Thi Mua la Mua Thu



CO SO TRI THUC LUAT DAN (18 LUAT)

Luit dan 9:

Néu Théangla Théang 6

Hoiac Thangla Thang 7

Hoac Thangla Thang 8

Thi Mua la Mua Dong



CO SO TRI THUC LUAT DAN (18 LUAT)

Luét dan 10:

Néu Théang E! Thang 9
Hoac Thang la Thang 10
Hoac Thang la Thang 11

Thi Mua la Mua Xuan



CO SO TRI THUC LUAT DAN (18 LUAT)

Luit dan 11:

Néu Mua 13 Mtia Xuan

Va  Swkhéi dong la ‘trong thoi gian lam viéc’

Thi  Céau hinh diéu nhiét 1a  °20 do’



CO SO TRI THUC LUAT DAN (18 LUAT)

Luét dan 12;

Néu Mua 13 Muia Xuan

Va  Sw khéi dong l1a ‘ngoai thoi gian lam viéc’

Thi  Céau hinh diéu nhiét 13’15 d@¢’



CO SO TRI THUC LUAT DAN (18 LUAT)

Luét dan 13:

Néu Mua 13 Mua Heé

Va  Sw Kkhéi dong la ‘trong thoi gian lam viéc’

Thi  Cau hinh diéu nhiét 13 24 39



CO SO TRI THUC LUAT DAN (18 LUAT)

Luit dan 14:

Néu Mua la Mua Hé

Va  Sw khéi dong 1a ‘ngoai thoi gian lam viéc’

Thi  Cau hinh diéu nhiét 1a °27 ¢’



CO SO TRI THUC LUAT DAN (18 LUAT)

Luét dan 15:;

Néu Mua B Mua Thu

Va  Suwkhéidong la ‘trong thoi gian lam viéc’

Thi  Cau hinh diéu nhiét 1a °20 d¢’



CO SO TRI THUC LUAT DAN (18 LUAT)

Luét dan 16:

Néu Mua B Mua Thu

Va  Swkhéi dong la ‘ngoai thoi gian lam viée’

Thi  Cau hinh diéu nhiét 13’16 d¢’



CO SO TRI THUC LUAT DAN (18 LUAT)

Luit dan 17;

Néu Mua la Mua Dong

Va  Sw Kkhéi dong la ‘trong thoi gian lam viéc’

Thi  Cau hinh diéu nhiét 1a °18 d¢’



CO SO TRI THUC LUAT DAN (18 LUAT)

Luét dan 18:

Néu Mia la  Mua Dong

Va Swkhéidong la  ‘ngoai thoi gian l1am viéc’

Thi  Cau hinh diéu nhiét 1a °14 ¢’



CAC POI TUONG

Poi tuong

Gia tri

Thang Thang 1, ..., Thang 12

Mua Xuan, he, thu, dong

Ngay Thiwr 2, ..., Th 7, Chu nhat

Thoi gian Truwoc 9, Sau 17, Tw9 -> 17

Su khai dong Trong gio 1am vié€c, ngoai gio’ 1am viéc




GIAI PHAP PIEU NHIET
7 giai phap diéu nhiét

-Piit may diéu nhiét 1a “14°C”
- Pit may diéu nhiét 1a “15°C”
- Piat may diéu nhiét 1a “16° C”
- Piat may diéu nhiét 1a “18°C”
- Pit may diéu nhiét 1a «“20°C”
- Pit may diéu nhiét 1a «“24°C”

- Pit may diéu nhiét 1a “27°C”



MINH HOA

_______________________________________
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Thang ? Thw ? Gio ?
S - S I S Theo i | 2<Gie<17 |
Luit 9 l Luit 1 l Luit 3 l
"""" Mia= i Hémnay= ||  Swhoatdpng= |
Mua Dong ngay lam viéc trong gio’ 1am viéc
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Phan IIT: Khai mé dit liéu va kham pha tri thirc

Chwong 6
May hoc va kham pha tri thire

Tham khao thém:

[1] GS.TSKH Hoang Kiém. Bai giang cao hoc modn hoc co sé tri
thirc va irng dung. PHKHTN-TPHCM.

[2] Krzysztof J. Cios, Witold Pedrycz, Roman W. Swiniarski. Data

Mining Methods for Knowledge Discovery. Kluwer Academic
Publishers, 1998



I. Khai niém may hoc

Thé nao 1a may hoc (Learning Machine) ?

% May tinh hay chwong trinh may tinh c6 kha nang tw hoan thién
tu “kinh nghiém”,

% May hoc con co0 nghia la viéc md hinh hoa mo0i troeong xung
quanh hay kha ning mdt chwong trinh may tinh sinh ra mot cau
truc dir liéu méi khac véi cau trdc hién c6. Chang han viée tim ra
nhitng luat If...then... tir tap dir liéu dau vao.

(Krzysztof J. Cios, Witold Pedrycz, Roman W. Swiniarski. Data
Mining Methods for Knowledge Discovery. Kluwer Academic
Publishers, 1998)



I1I. Kham pha tri thure

Thé nao 1a kham pha tri thire (knowledge discovery) ?

< Kham pha tri thire 14 tim ra nhirng tri thirc tiém an, nhirng tri
thirc méi (khong phai 14 nhirng tri thire kinh dién, kinh nghiém, ...)

Thira dir liéu, thong tin nhung thiéu tri thirc.

—

Tri thue

Mirc do
triru / Théng tin \
twong
Dir liéu \

S6 lwong




II1. Phan loai may hoc

Phan loai tho:

R/

** Hoc giam sat (supervised learning)

J

** Hoc khong giam sat (unsupervised learning)

Phan loai theo 2 tiéu chuan cung lic: “cap d9 hoc” & “cach tiép can”
Cap do hoc:
“* Hoc vet (Rote learning)
¢ Hoc theo giai thich (by explanation)
“* Hoc theo vi du, treong hop (by examples, cases)

** Hoc kham pha (by discovering)



I11. Phan loai may hoc (tt)

Cach tiep can:

¢ Tiép can thong ké
¢ Tiép can toan tir logic

% Tiép cén hinh hoc
(phan hoach khong gian, xay dung cay dinh danh, ...)

¢ Tiép can mang Neural
¢ Tiep can khai mo6 dir li¢u

L)

L)



I11.1 Tiép can thong ké

Vi du: Chwong trinh doan y nghi con ngwoi. May sé doan nguwoi
choi nghi so 0 hay 1 trong dau, nguoi choi sé phai tra 1oi cho may
biét 12 may di doan dung hay sai. Pé tir d6 may tinh s& hoc qui luat
suy nghia cua nguoi choi.

7 3. May d_oan : — /
—LN\E ‘;/ \ 1
e, Vf&xg 5, = A=
//ag\\- (x—/ , \J:\—w—‘-_:l

-

L—
—
—




I11.1 Tiép can thong ké (tt)

Y tuéng cai dat: hét siee don gian
- Lwu trir toan b diy so 0, 1 ma ngwoi choi di nghi ra.

- Lay 7 con so truée d6 (ngwoi choi dwa ra), tinh xac suat xuat hién
cuia so 1 va so 0 sau day 7 con so nay. May sé€ doan so cO Xac suat xuat
hién cao hon.

Gia swr ¢ lan doan thir i, day so ma nguoi dung da doan nhw sau:

...11010100001010000001007

Tir dit liéu lwru trir & nhirng 1an doan truéc, gia sir so 1an xuat hién
cialsauday0000100 1a28 va so lan xuat hién cua so 0 1a 90

X4c suat xuat hién ciia so 1 sau diy nay la: 28/(28+90) = 23.7%
X4c suat xuat hién ciia so6 0 sau ddy nay la: 90/(28+90) = 76.3%

— May sé& doan s6 0



I11.1 Tiép can thong ké (tt)

Nhan xét vi du:

< Vi du di dwa ra 1a thudc cap d¢ hoc vet sit dung cach tiép can
thong ké.

< May khong thé doan dung ngay dwoge, nhung cang vé sau (vai
tram lan doan) may cang tré nén chinh xac mgt cach kinh ngac
(trung binh co6 thé 1én dén 90%).

< Trén thuc té khi cai dit chwong trinh nay tac gia khong chi
doan qui luat tir day so cia nguwoi choi, may con st dung ca day so
ma may da doan



I11.2 Tiép can hinh hoc

Xét bai toan: cho tap cac hinh chit nhat véi kich thwée (ngang & rong)
va mau sac khac nhau (hinh vé). Cho biét hinh bén phai c6 mau gi?

Po

Vang

Cam

Tia

Xanh duong bo ||

Xanh 1a cay

rd

Tim




I11.2 Tiép can hinh hoc (tt)

Giai quyét bai toan:

“* Phian @wng tw nhién cua
con nguwoi: tim khéi co sén
gan giong dé doan mau cho
khoi chua biét. Nhu thé nao
la gan giong ?

< Biéu dién 2 thudc tinh
chieu rong & chiéu cao
dwéi dang 1 diém trén mat
phing 2 chiéu.

“ Tinh khoang cach tir
khoi can tim dén tat ca cac
khoi con lai. (bai toan
ngwoi lang giéng gan nhat
voi do phire tap O(n)).

P6 Vang
®) @)
Ti
o Cam 1;‘
oU
Xanh duong
” o
obo o
o Tim Xanh (l)a cay
2 4 6



I11.2 Tiép can hinh hoc (tt)

% Cach lam hiéu qua hon la tim cach chia khong gian cac hinh chir
nhiat miu thanh cac khu vue riéng biét theo kiéu phan cap khong
gian.

%8 khong gian (121 yine

riéng biét irng voi 6 0

8 hinh chit nhat |22 Tia L2
di cho ban diu. o Cam 0

(X

D

@)

< Lan lwot Xac 4 oU
dinh vi tri twong
doi cia U so véi [1.1]

cac dwong chia. Xanh duong

Cuoi cling U xeép o oPo ° [1.1.1]

cung khong gian 112 oTim —
. . Xanh 1

voi hinh chir nhat [ ] Wt

c6é mau cam = U

c6 mau cam 0] 2 4 6

y=3. [1]




I11.2 Tiép can hinh hoc (tt)

Nhan xét bai toan:

< Vé mit thuat toan, phan chia khéng gian theo cach lam trén la
phan chia theo cay k-d.

<% Cay quyét dinh (cay k-2) ciia bai toan cd thé biéu dién nhw sau:

phal
wrén/  qu61

Xanh Xanh 14 PO Tim Vang Tia Cam

dudi

cay



I11.3 Tiép cén logic

Vidu 1: Ban hay thif tim diic tinh dé phan biét hai nhém hinh anh A va
B duéi day.

5
OO R O O O |0 5 e ||C o
* °
O O e ° o O O O
®o e o ® e« °l O ‘
O o O o o o o
O
° 0 o O O o O 0
o® o © O 0




I11.3 Tiép can logic (tt)

Nhan xét vi du 1:

% Néu tinh y ban sé nhén thiy cac diém trang trong nhom A ludn
thang hang.

% That kho dé phat hién ra diac tinh vira néu trén (ngay ca doi véi
con ngwoi) nhat la doi véi cac doi twong hinh hec.

% Nha bac hoc Bongard da dé ra mét phwong an xac dinh méi lién
hé bang cach xay dung cac ménh de logic. (xem vi du 2)



I11.3 Tiép can logic (tt)

Vi du 2: Xac dinh déic diém ciia cic nhém hinh A, B

DO (] OC N 8 S Nhom A
SN Y RS =T

Uo P 0 ] O

Q|| Sol|B0 Ve ,

O DO 5 A QODDQ AA Nhom B
N <vall VP 0 O




I11.3 Tiép can logic (tt)

Nhan xét vi du 2:

<+ Nhém A : Tong sé dinh trir tdng s6 doi tugng = 7. (Chang han nhu
hinh 2 trong nhém A c¢é 3 hinh gom 2 tam gidc va mot hinh chit nhat,
tong cong cé 10 dinh).

<+ Nhém B : Tong so dinh trir tong so doi tugng = 6.

** Hinh ellipse va hinh tron dugc xem la khong c¢6 dinh nao

< Khong dudgc ggi ¥ thi quan hé trén 12 mot loai quan hé rat khé dugc
phat hién.

< Vi phuong an ctiia Bongard, ta van c6 thé tim ra dugc moi lién hé
da d€ phan biét hai nhém hinh nav.



I11.3 Tiép can logic (tt)

Pinh ra mét sé6 cac ménh dé logic don gian nhu:

< P, : “ton tai tam gidc”

P, : “ton tai vong tron”

< P, : “ton tai hinh oval”

< P, : “ton tai hinh chi¥ nhat”

< P, : “ton tai hinh da gidc nhi€u hon 4 canh”.



logic (tt)

€p can

r
A

1.3 Ti

Nhom

Pa giac

Chif nhat

Oval

vVong tron

Tam giac

Hinh

10

11

12



I11.3 Tiép can logic (tt)

— St dung ciac ménh dé logic kha don gian, ta da xay dung dugc mét lién
hé “dac trung” cho nhom hinh A nhu sau:

¢= P, P,P.P P.v P IP,|PP |P.vI|PP P PP Vv
ep,lp, P, |P.v |PP,|P,P,P.v PP, |P.P,I|P,

— Biing cac phép bié€n ddi logic toan hoc, ta c6 thé thu gon ménh dé trén
thanh :

¢ = |[P,P,vP (PP, v |P, |P)

Nhu vay 1 hinh x nao d6 dé dugc x&p vao nhém hinh A thi gia tri cic ménh
dé P, dén P, cia hinh x phai théa ménh dé ¢ 6 trén.



I11.3 Tiép can logic (tt)

Nhan xét:

% Trong trudng hgp tong quit, phai chon cic ménh dé co sé (nhu céc
ménh dé P, P,, ..P, trong vi du trén) nhu thé nao dé€ ménh dé dic trung
cta tit ca cdc hinh trong tap miu la khiac nhau va ménh dé dic trung
cua nhém hinh ciing phai khac nhau.

< Lam sao xay dung thu tuc d€ kiém tra gia tri cic ménh dé co sé. Mit
ngudi cé thé dé dang nhan biét sy’ ton tai mot hinh tron, hinh tam giac, ...
trong mot hinh dnh cé nhiéu déi tugng khiac nhau nhung lam diéu bing
chuong trinh may tinh hoan toan khong don gian.

«» Chinh vi Iy do dé, phuong phap hoc nay rat can dén su hd trg cia con
ngudi trong viéc dua ra quyét dinh tinh ding din cia cic ménh dé thanh
vién trong ménh dé dic trung.



I11.4 Hoc dua trén cay dinh danh

¢ Dua trén y tuéng cua ti€p can hinh hoc 13 phan chia khong gian bai
toan tao thanh mot ciy quyét dinh, ngudi ta da xay dung ciac phuong
phap hoc dua trén viéc xay dung cay dinh danbh.

% Xay dung cay dinh danh bang cach tim cac qui luit ciia dir lidu.

Vi du: XAy dung cac quy luiat dé€ k&t luAn mét nguoi nhu thé nao khi di
tam bién thi bi chay niang. Ta goi tinh chdt chdy ning hay khong chdy
ning la thudc tinh quan tim (thudc tinh muc tiéu).

R = {“chdy ning”, “binh thudng ”}
P = tap hop 8 ngudi quan sat dugc

4 thudc tinh : chiéu cao (cao, trung binh, thip), mau téc (vang,
nau, do) cAn nang (nhe, TB, ning), dung kem (c6, khong)



I11.4 Hoc dya trén cay dinh danh (tt)

Tén

Sarah

Dana
Alex
Annie
Emilie
Peter

John

Kartie

Ch.Cao

T.Binh

Cao
Thap
Thap

T.Binh
Cao
T.Binh
Théap

Can
Nang

Nhe
T.Binh

T.Binh

T.Binh

Nang
Nang
Nang
Nhe

Dung
kem?

Khong
Co

Co
Khong

Khong
Khong
Khong
Co

K&t qua
Chay
Khong
Khong
Chay
Chay
Khong
Khong
Khong



I11.4 Hoc dya trén cay dinh danh (tt)

< Tim cdch phan hoach tap P ban dau thanh céc tip P, sao cho tat ca
cdc phan td trong tit ca cdc tap P, déu c6 chung thudc tinh muc tiéu r,
(r. € R).

P=P,UP,U..UP va V(,j) i#j: thi (P, P, = J) va
Vi, VK,1: p, € P, va p, € Pj thi f(p,) = f(p)

< Ung v6i mbi phan hoach P.ta xdy duyng luat L. : GT, > r;, (GT,la
két hgp cac thudce tinh dan xuit )

< Cé hai cach phian hoach hién nhién: Cach dau tién 12 cho mdi nguvi
vao m{t phian hoach riéng (P, = {Sarah}, P, = {Dana}, ... Cach thi hai la
phan hoach thanh hai tap, mot tip gom tat cd nhitng ngudi chdy ning va
tap con lai bao gom tat ca nhitng nguvi khong chay niang. Tuy don gian
nhung phian hoach theo ki€u nay thi chiing ta chang giai quyét dugc gi !!



I11.4 Hoc dya trén cay dinh danh (tt)

— Pé xuat phwong phap giai quyét

a. Pam choi

P.ang = { Sarah, Dana, Annie, @
Kartie } /
Emmile

P.s, =1 Alex, Peter, John }

Sarah Al
. eXx
P4 = { Emmile } Dana
] : Peter
% Cac nguvibi chay ning duge  Annie
— : John
gach dudi va in dam. Kartie

% P_. _1a conlan 16n ngudi chdy niing va khong chdy ning.

vang



I11.4 Hoc dya trén cay dinh danh (tt)

\/

% Quan sat thudc tinh chiéu cao. Thudc tinh nay gitip phan hoach tap
P . thanh 3 tipcon:

vang

Pyang T.Binh= {Sarah} @

P = { Dana }

Vang?Cao Sarah
Dana Emmile
Annie @ Alex
Kartie Peter
Thap T.Binh CaoJohn
= ;
Annie Sarah \«
e Dana

Kartie



I11.4 Hoc dya trén cay dinh danh (tt)

Nhan xét:

<* Qu4 trinh nay cd th€ ti€p tuc cho dén khi tat ca cac niat 14 cia cay
khong con 1an 1on giita chdy ning va khong chdy ning nira.

» Qua mdi buéc phan hoach cay phan hoach ngay cang “phinh” ra. Cay
ma chuing ta dang xay dung dudc goi la cay dinh danh.

Van de:

<+ N&u nhu ban dau ta khong chon thudc tinh mau t6c dé phan hoach ma
chon thudc tinh khidc nhu chiéu cao chiang han d€ phan hoach thi sao?
Cudi cung thi cach phan hoach nao sé tot hon?



I11.4 Hoc dya trén cay dinh danh (tt)

b. Chon thugc tinh phan hoach

Quinlan: V§éi méi thudc tinh din xuit A con c6 thé sit dung dé phian
hoach, tinh :

VA(J) =( T(j ’ rl)a T(j ’ 1‘2) 9 +oe9 T(j ’ l‘n) )

TG, r) = (tong s6 phan t& trong phan hoach cé gia tri thudc tinh din
xudt A 12 j va c6 gid tri thudc tinh muc tiéu 1a r, ) / ( tong s6 phan td
trong phan hoach c6 gia tri thudc tinh dan xuat A 1a j)

trongdor,, r,,..,r_lacac gia tri cua thujc tinh muc tiéu

2. TG.r)=1

Nhu vay néu mét thudc tinh A c6 thé nhan mot trong 5 gia tri khiac nhau
thi no sé co 5 vector dac trung.



I11.4 Hoc dya trén cay dinh danh (tt)

s Mot vector V(A ) dugc goi la vector don vi n€u né chi c6 duy nhat mét
thanh phan cé gia trl 1 va nhitng thanh phan khdc cé gi4 tri 0.

% Thudc tinh dugc chon dé phan hoach la thudc tinh cé nhiéu vector don
vi nhat.



I11.4 Hoc dya trén cay dinh danh (tt)

* Tré lai vi du cia chiing ta, lic ban dau (chua phan hoach)

V4. (vang) = ( T(vang, chay nz"ing), T(vang, khong chay nz"ing) )

SO ngudi téc vang la : 4

S6 ngudi téc vang va chay ningla : 2

SO ngudi téc vang va khong chdy nang la : 2

Do do: V.. .(vang) = (2/4, 2/4) = (0.5, 0.5)



I11.4 Hoc dya trén cay dinh danh (tt)

Tuong ty
Vis.(méau) = (0/3, 3/3) = (0,1) (vector don vi)
S6 ngudi téc naula : 3
SO nguvi téc nau va chay ningla : 0

SO ngudi téc nau va khong chay ningla : 3

V,4.(d0) = (1/1, 0/1) = (1,0) (vector don vi)

Tong s vector don vi cia thudc tinh téc vang la 2



I11.4 Hoc dya trén cay dinh danh (tt)

¢ Cac thudc tinh khac dugce tinh tuong tu, két qua nhu sau :
Ve 0, (Ca0) = (0/2,2/2) = (0,1)
Veeao(T.B) =(2/3,1/3)
VCOCaO(Thﬁ/p) = (1/3,2/3)

Ve nane (Nhe) = (1/2,1/2)
Ve nang (T-B) = (1/3,2/3)
Ve nang (NdNE) = (1/3,2/3)

(Co6) =(3/3,0/3) =(1,0)
(Khong) = (3/5,2/5)

Kem

Kem



I11.4 Hoc dya trén cay dinh danh (tt)

¢ Nhu vay thudc tinh mau téc cé so vector don vi nhiéu nhat nén sé
dugc chon dé phan hoach.

< Phan hoach theo téc vang (P, ) Ia con chifa nhitng ngudi chiy ning
va khong chday nang. Ti€p tuc phan hoach tap nay. Tinh vector dic
trung tuong ty doi véi cac thudc tinh con lai (chiéu cao, can ndng, ding

kem). Trong phan hoach P tap dir liéu cua chiing ta con lai la :

vang’

Tén Ch.Cao Can Duing Két qua
Nang kem?

Sarah T.Binh Nhe Khong Chay

Dana Cao T.Binh Cé Khéng

Annie Thap T.Binh Khéng Chay

Kartie Thap Nhe Cé Khoéng



I11.4 Hoc dya trén cay dinh danh (tt)

Ve o (Ca0) = (0/1,1/1) = (0,1)
Ve eo(T.B) = (1/1,0/1) = (1,0)
Ve o, (Thap) = (1/2,1/2)

Ve e (Nhe) = (1/2,1/2)
Ve N (1-B) = (1/2,172)
VC.Néng (Néng) — (0,0)

(Co) =(0/2,2/2) = (0,1)
(Khong) = (2/2,0/2) = (1,0)

Kem

Kem



I11.4 Hoc dya trén cay dinh danh (tt)

% 2 thudc tinh diing kem va chiéu cao déu cé 2 vector don vi. Tuy nhién,
s6 phan hoach cua thudc tinh dung kem la it hon nén ta chon phan hoach
theo thudc tinh dung kem. Cay dinh danh cudi cung:

Sarah / :
Emmile

Dana

Annie

Karti(e: / \ Peter
(0)

—
Dana \«

Kartie Sarah




I11.4 Hoc dya trén cay dinh danh (tt)

P$ (1o hon loan: Thay vi phdi xdy dung cdc vector dic trung nhu
phudng phiap cia Quinlan, Wng véi mdi thudc tinh din xuat ta chi can
tinh ra do do hon loan va lua chon thudc tinh nao c6 do do hon loai la
thap nhat. Cong thite tinh nhu sau:

( /b b\\

b, | |
T, = Z b—‘xz —b—“xlog2 —b—“
J \ t | \ | J )/

b, la tong so phan t¥ ¢6 trong phian hoach
b, 1a tdng s6 phan tii ¢6 thudc tinh din xudt A cé gia tri j.

b . : tong s6 phan ti c6 thudc tinh din xuat A c6 gia tri j va thudc tinh
muc ti€u co gia trii.



I11.4 Hoc dya trén cay dinh danh (tt)

C. Phat sinh tap luat

(Mau téc vang) va (c6 dung kem) —» khong chdy niang
(Mau téc vang) va (khong diing kem) — chdy ning
(Mau téc nadu) »> khong chdy ning

(Mau téc dé) — chdy ning

Van dé tiép theo 1a toi wu tap luit (tham khao phan t6i wu héa CSTT)



I11.6 Tiép can mang Neural

o e A

<» Mang neural 1a thuat ngit néi d€n mot phuwong phap giai quyé
van dé — bai toan trén may tinh moé phéng theo hoat dong cua

cacC Ee Bao H{an Eln" El’OHg nao “O

< Mang neural nhin tao 12 sy mé phong ciu trdc cia mang
neural sinh hoc. Mang neural nhan tao dugc tao thanh bdi sy noi
két giita rat nhiéu don vi than kinh goi 12 perceptron.

CAu trac cua mot té bao than kinh sinh hoc



I11.6 Tiép can mang Neural

% Cau tao mot don vi than kinh nhéan tao (nhu hinh vé)

° , ° A 9 A ) N

sau:
y= f((Xan+ X, (Wpqtoot W0, + W, + Wo) - ¢)
( ¢ dugc goi la ngudng kich hoat cua neural )

Ham f dudc goi la ham
truyén. Mot ham truyén
can phai cé tinh chat sau

- bi chin

- don di€¢u tang

v

- ham lién tuc tang



I11.6 Tiép cin mang Neural (tt)

1
Ham logistic (hay con goi 1a ham Sigma) f (X) —
1+e”
1-e”
Ham hyperbol h(X) =
1+e”

eX — e—X
Ham tang-hyperbol fanh(x) = T
_I_




I11.6 Tiép can mang Neural (tt)

M6 hinh minh hgoa mang neural 1 16p

Cung lién két
(trong so W;)

Units Input

NS

Unit

D
.
(mny
D
g
r+




Neural (tt)

A

€p can mang

I11.6 Ti

Mo hinh minh hgoa mang neural tong quat

2
- N

s
\%.

(K

(._4;/, v

2\

W0

\




I11.6 Tiép can mang Neural (tt)

1. Mang lan truyén (Feed Forward)

I > 35
1 H,

Nguyén tic xac dinh gia tri Output ciia node 5:
ds =1 (Ws585 + W, 5a,)
=1 (W35 (W za; + Wy 38,) + W, 5 T(Wy 48, + W,;,8,))




I11.6 Tiép can mang Neural (tt)

2. Mang Hopfield

Mang Hopfield hoat dong twong tw hoat dgng mot by nhé két hop c6:
Wi = Wi




Neural (tt)

A

€p can mang

IS Ti

3. Mang Perceptron

O.

Wj,l

Perceptron don le

iz

J

O.

Wj,l

9

oy
A\
0N
/ﬂ/

J




I11.5 Tiép can mang Neural (tt)

Mang Perceptron

oot output Wi= Wi+ a”X;
Wi - WI = (X.*XI

X o.: hé so hoc

T : dau ra mong muon

Perceptron don O: dau ra cua mang

1é



I11.6 Tiép can mang Neural (tt)

Kha niing phan chia tuyén tinh trong mang Perceptron

(@) I, and I, (b) I, or I, b (c) I, xor I,

néu W1, + W,1,>0

1
0 ngugc lai



I11.6 Tiép can mang Neural (tt)

| &
Han ché cuamang Perceptron
[ ) [ )

- Niam 1969, Minsky va Papert @i phan tich va chimg minh su that
bai cia mang Perceptron vei bai toan XOR.

I l, y(, 1) =13 XOR I,
1 1 0
1 0 1
0 1 1
0 0 0




I11.6 Tiép can mang Neural (tt)

Xét tl‘rng tru’b’ng h@:
I, 1,

:111 |2
L, 1,
L, 1,

Néu
Neu
Neu

Néeu

0,0
0.1
1.0
1.1

thi y(I,, 1,)=0 = W,*0 + W,*0< 0 =0 >0

thi y(I,, 1,)=1 = W,*0 + W,*1 >0 =0 < W,

thi y(l;, 1,)=1 = W,*1 +W,*0>0 = 0 < W,

thi y(I;, 1,)=0 = W,*1 + W,*1 <0 = 0 > W, +W,

—R0 rang khong thé tim duwge W,, W,, 6 théa man 4 bat diang thirc trén.

— M0 hinh Perceptron khong thé tim ra 1oi giai trong truwong hop nay vi

ham-XOR khéngphailahamnguéng tuyéntinh————————



I11.6 Tiép can mang Neural (tt)

Vi du minh hoa viéc hoc cua mang Perceptron:

——— gy | Do dai | Do rong | Loal
thém | daihoa | dai hoa | canh hoa | canh hoa
Vao
Cay Iris A 1 4.1 3.2 1.3 0.2 -1
Cay Iris B 1 6.1 2.8 4.7 1.2 1
cay Iris C 1 5.6 3.0 4.1 1.3 1
Cay Iris D 1 5.8 2.1 5.1 1.9 -1
Cay Iris E 1 6.5 3.2 5.1 2.0 -1
Cay Iris Q 1 5.8 2.1 3.9 1.2 77?7

Khoi tao trong s0: w,;=1; w,=0; w,;=0; w,=0; w=1




I11.6 Tiép can mang Neural (tt)

¢ Dw doan lan thir nhat doi voi mau “Cay Iris A”
5

W. X = + A+ 2+0*1.3+1*%0.2=1.2

i=1

Perceptron du doan “Loai” c6 két qua 14 1 so véi két qua ding 14 -1

< Cap nhat trong s6 mang

W, <= W, — * X, Néu két qua “Loai” 1a 1 so véi két qua
dang la -1

( oz Tilé hoc nén chon nhé, é day ta chon o = 0.05)




I11.6 Tiép can mang Neural (tt)

W, < W, —0.05*x, =1—0.05*1=0.95

2 2 . 2 —
W, <— W, —0.05*x, =0—0.05*3.2 =—0.16
W, < W, —0.05*x, =0—0.05*1.3=-0.07
W, <— W, —0.05* X, =1—0.05*0.2 = 0.99

Cac trong so nay dung dé luyén cho nhirng mau ké tiép
% Pieu kién dirng:
Tét ca cac mau da dwoc dw doan ding.

Dirng sau mot s6 bwdc Lip do ngwoi dung quyét dinh.




I11.6 Tiép can mang Neural (tt)

Nhan xét: Cap nhat trong so sao cho toi ticu sai léch.

(1

duang la -1

(2) W <— W +« = X, Néu két qua “Loai” 1a -1 so voi két qua

dang 1

(1) w;x; gop phan lam cho Zizl W, &

Trong s6 méi la W; ¢~ W; - a*X;. Vi thé buwéc ké tiép cho cung
mau dir liu ta dwoe (W; - @*X; )*X; = W;X; — I*X;2 < WiX;

n 2 /.4
Nhu vay E l’i:]- W, Xau khi thay doi trong so nho hon
truoc do.




I11.6 Tiép can mang Neural (tt)

Nguyén ly hoat dong cua mang Perceptron

Bwoc 1: Xac dinh gia tri cua Err

Err =T — O (T : dau ra mong muon)
If Err > 0 then tiang O

else giam O

Buéc 2: Cap nhit gia tri ma tran trong so

W, =W, + a* x*Err. (o 12 hé s6 hoc)

Buére 3: Lap lai buée 1 va 2 cho dén khi Err < € thi dirng.
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I11.5 Tiép can mang Neural (tt)

Mang lan truyén ngwoc (back propagation)
Input Hidden

d,= 0(1-0)(T-0)

Wi, = Wi, + o * 6, W*0,*(1-0,)*X;
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T4p mau cho qu4 trinh hoc

\ BT Dau vao Pau ra mong muon
1 Xl : (Xll, le, ooo, an) yl
2 X2 - (X12, X22, eeey an) y2
M XM= (XM, X,m, ..oy X, ym

< Cho méu x* vao luyén -> Cho ra O sai léch véi két qua mong
muon yX Sai léch cia mau thir k I3 E,

Ey = Yo*(y* - 0% = Ya(y*— f(wT x))°




I11.6 Tiép can mang Neural (tt)

¢ Sai léch cua tat ca cac mau:

=>» E =E +E,+..+E_

k=1

% Cép nhat trong so6: theo hwéng cuc tiéu hoa sai léch

W=w-a*E_ (W)

o.: 1a hé so hoc

£ (w) = ddw(; (y* f(WTx))zj ~(y* = t(wx))f (W)




I11.6 Tiép can mang Neural (tt)

Vi du minh hoa cho phwong phap lan truyén nguoc

————— e Do dii | Do rong | Loal
thém | dai hoa | daihoa | canh hoa | canh hoa
vao
Cay Iris A 1 4.7 3.2 1.3 0.2 0
Cay Iris B 1 6.1 2.8 4.7 1.2 1
Cay Iris C 1 5.6 3.0 4.1 1.3 1
Cay Iris D 1 5.8 2.1 5.1 1.9 0
Cay Iris E 1 6.5 3.2 5.1 2.0 0
Cay Iris Q 1 5.8 2.7 3.9 1.2 72?7
Chon ham truyén: f(x) = L

1+e™”




I11.6 Tiép can mang Neural (tt)

Céc unit input Céac unit an C4c unit output




I11.6 Tiép can mang Neural (tt)

Khdai tao cac trong so co gia tri ngau nhién nho

W,, = 0.0
W, =0.1
W,, = -0.1
W,, =-0.1

Trong so cdt gia tri -1 trong don vi 4n a

Trong so trong don vi 4n a tir gia tri nhap thi 1

Trong so trong don vi an a tir gia tri nhap thi 2

Trong so trong don vi an a tir gia tri nhap thi 3

Trong so trong don vi an a tir gia tri nhap thi 4



I11.6 Tiép can mang Neural (tt)

”\‘ _QQ I A A| .,loil ﬂ :X ]

W;,=-01 Trong s6 trong don vi an b tir gia tri nhap thi 1
W,,=0.2 Trong s6 trong don vi an b tir gia tri nhap thir 2
W,,=0.1 Trong so trong don vi an b tir gia tri nhap thi 3

W,,=-0.1 Trong s0 trong don vi an b tir gia tri nhap thir 4

W,,=0.1 Trong so cft gia tri -1 trong don vi xuat o
W, =0.2 Trong so ct trong don vi an b tir don vi an a

W,,=-01 Trong s0 cot trong don vi an b tir don vi an b




I11.6 Tiép can mang Neural (tt)

Buoc 1: Du doan

> POTVOT “Cay ITIS A dau ten Cr NN BId tri xuat cua nut an a

0, =T (Woa + WiaXp + WooXy + WaaXg + WypXy)
=f(0.0+0.1*4.7 + (-0.1)*3.2 + (-0.1)*1.3 + 0.0*0.2)
=f(0.02) = 1/(1 + e -092) = 0,5050

» Twong tw voi nut anb

Op = (Wop + WipXg + WopXy + WapXs + WypXy)
=f(0.0 + (-0.1)*4.7 + 0.2*3.2 + 0.1*1.3 + (-0.1)*0.2)
= £(0.28) = 1/(1 + e -028) = 05695




I11.6 Tiép can mang Neural (tt)

1 4 1 4 ry

Ao A | 4 [ 4 [J A r A
viiat o
XUat v

Oo =f (WOo + Waooa + Wboob)
= f (0.1 + 0.2*0.5050 + (-0.1)*0.5695)
= £(0.1440) = 1/(1 + e -01440) = 0 5359

= Gia tri du doan cho “cay Iris A” 1a 0.5359




I11.6 Tiép can mang Neural (tt)

Buwéc 2: Xac dinh sai Iéch

> Dung k¥ thuét lan truyén nguoc (back propagation)

|
Voi : gia tri xuat mong muon

0, : gia tri xuat that
Sai 1&ch can tinh cho nit xuit o: §,=0,(1 - 0.)(t, - 0,)

Sai 1éch can tinh cho nit an h tir o 1a: o, (1-0,)W,, 8,

» Trong vi du dang xét “cay Iris A” co t; = 0.
Sai léch ciia nut xuat o:

8,=0(1-0,)(ty-0,)=0.5359*(1-0.5359)*(0-0.5359) = -0.1333




I11.6 Tiép can mang Neural (tt)

Sai léch cuaa nut an a:

5,  =0,(1-0,)W,, 8, = 0.5050*(1-0.5050)*0.2*(-0.1333)
= -0.0067

Sai 1éch ciia niit an b:
o, = 0,(1-0,)W,,, 8, = 0.5695*(1-0.5695)*(-0.1)*(-0.1333)
=0.0032




I11.6 Tiép can mang Neural (tt)

Buwoc 3: Buoc cﬁE nhat trong )

Chon til€¢ hoca =0.1

Wy, = Wy, + a*0,*1 = 0.0 + 0.1*(-0.0067)*1 = -0.0007
Wy, = Wy, + a*d, *x; = 0.1 + 0.1*(-0.0067)*4.7 = 0.0969
W, = W, + a*d, * X, =-0.1 + 0.1*(-0.0067)*3.2 = -0.1021
Wy, = Wy, + a*d, * X3 =-0.1 + 0.1*(-0.0067)*1.2 = -0.1009
Wy, = Wy, + a*d, * X, = 0.0 + 0.1*(-0.0067)*0.2 = -0.0001
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Wiy = Wop, + 8, *1 = 0.0 + 0.1*(0.0032)*1 = 0.0003

Wip = Wyp + 070p *Xg = 0.1 + 0.1%(0.0032)*4.7 = -0.0985

Wap = Wap, + 0%8;, * X, = 0.2 + 0.1%(0.0032)*3.2 = 0.2010
Wap = Wap + 0058, * X3 = 0.1 + 0.1*(0.0032)*1.2 = 0.1004
Wy = Wy, + 00%8;, * X, = -0.1 + 0.1%(0.0032)*0.2 = -0.0999

W, = Wy, + a*8.*1 = 0.1 + 0.1%(-0.1333)*1 = 0.0867

W, = W, + a*8,* 0, = 0.2 + 0.1*(-0.1333)*0.5050 = 0.1933
Wi, = Wy, + o*8, * 0, = -0.1 + 0.1%(-0.1333)*0.5695 = -0.1076




I11.6 Tiép can mang Neural (tt)

> Thir tinh cho “cay Iris A” thém mdt budc ké tiép, cé két qua:

O, =f (-0.0007 + 0.0969%4.7 + (-0.1021)*3.2 +
(-0.1009)*1.3 + (-0.0001)*0.2) = f (-0.0032) = 0.4992
O, =f (0.0003 + -(0.0985)*4.7 + 0.2010%*3.2 +
0.1004*1.3 + (-0.0999)*0.2) = f (0.2911) = 0.5724
O.=f (0.0867 + 0.1933*0.4992 + (-0.1076)*0.5724)
=  (0.1440) = 0.5304

> Két qua, ta thay 0.5304 gan vé 0 (két qua mong mudn) so voi két

qua cua buoc truoc do la 0.5359.
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Tém tat giai thuat

Ly )Xy

voi xK = (X5 XK ..., x.)vayke R, k=1,...,K.

Budc 1: chon trude giatria>0vaE__, >0.

Buéc 2: khéi tao ngiu nhién w, biat dau véi miu thir nhat k = 1 va gan
sai léch E = 0.

Bude 3: bat dau qua trinh hoc, gan x = x¥, y = y&. Pau ra ciia mang
neuron tinh theo:
O =

I+exp—A—o—)
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trong d6 o 1a gia tri ra ciia 16p an, dwoc tinh boi:

kK _ T
O, = =
1+exp(—w; X, )

Budc 4: cip nhat trong sé neuron ddura: W =W + o =
voi. 6 =(y-0)O(1-0)

Budc 5: cap nhat trong so cua neuron an

W, = W, +O!6VV|O| (1—O|)X (chol=1,....,,L)
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Buére 6: tinh sai 1éch bang cach cfng thém sai 1éch hién tai

E = E+%(y—0)2

Bude 7: néu k < K thi k = k + 1 va tré lai Buée 3. Néu khong thi
gqua Buorc 8.

Bude 8: Néu E <= E__ thi két thic qua trinh hge. Con néu E >
E...9an E = 0 va bat dau mot chu ky hoc méi bang cach tré lai

Buoc 3.




Phan IIT: Khai mé dit liéu va kham pha tri thirc
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I. Mt so bai toan dién hinh vé data mining

< Bai toan kham pha luit két hop

“* Bai toan phan loai dir li¢u
* Bai toan gom nhom dir liéu

“* Bai toan lap moé hinh

** Bai toan du bao



I. Mt so bai toan dién hinh vé data mining (tt)

a. Phat hién luat két hop (association rules)

< Tim ra nhitng moi lién hé giira cac trwong mo ta doi twong
trong CSDL va xay dung thanh cac luat cu the.

% Luat két hop 12 tri thirc quan trong nhat tiém an trong CSDL.

Vi du: Sau khi phan tich moét CSDL ban hang ta tim ra dwoc cac
luat

(1): Néu khach hang mua mon A ciing sé mua mon B.

(2): Néu khach hang mua mon C thi thang sau s& mua mén D.



I. Mt so bai toan dién hinh vé data mining (tt)

b. Phan lop (classification)

Phan nhirng doi
twong dir liéu co
dac trung cua

lop C vao lop C



I. Mt so bai toan dién hinh vé data mining (tt)

c. Gom nhom (Clustering)

OO

Gom nhirng
doi twong dir
li¢u twong ty
vao 1 nhém

47

Nhom 1 Nhom 2 Nhom 3

Tham khao thém:

[1] Krzysztof J. Cios, Witold Pedrycz, Roman W. Swiniarski. Data Mining
Methods for Knowledge Discovery. Kluwer Academic Publishers, 1998

[2] Citeseer - Scientific Literature Digital Library. Artificial Intelligence-
http://citeseer.nj.nec.com/Artificiallntelligence/ - 2003



I1. Luét két hop

1. Mot so khai niém:

 Chol ={i I, I3, ..., 1.} |a tap hop cac trwomg goi la items
» D:tapcacgiaotaccocacgiaotac T, ma T, c |

< T chira X néu X = T (X |14 tAp c6 cac phan tir c I).

«» Moi giao tac T, c6 chi danh 1a TID.

% Luat két hop 12 mot moi lién hé diéu kién giira hai tip cac hang
muc dir liéu X va Y theo dang sau: Neu X thi Y, va ky hiéu la X =
Y. Chiing ta c6 ludt két hop X = Y, néu X cI,Yc IvaX A Y=
< Luat X = Y c6 d6 support 1a s néu c6 s% soé giao tac trong D c6
chira X U Y. Hay la :

support (X=Y) = s% = Card(XuY)/ Card(D) %



I1. Luit két hop (tt)

“Luit X=>Y co d¢ tin ciy la c (confidence) néu co c% so6 giao tac
trong D chira XUY 50 véi so giao tac trong D chira X, khi dé ta co :

¢ = Card(XuY)/Card(X) %

 Tap cac hang muc dir li€u goi la ItemSet co d¢ support 1é6n hon
hay bang gia tri ngwong nhé nhat (goi la minsupp) dwoc goi la
Large ItemSet. Cac ItemSet con lai dwoc goi la cac Small ItemSet

< V&i moéi mét Large ItemSet - L, va A 1a mét tap con khac rong
ciia L, néu ti 1¢ phan tram giira support ciia L so véi support ciia A
16n hon hay bang do tin ciy nhé nhat. (goi 1a minconf) thi ta c6 luat
két hop A= (L\A).



I1. Luat két hop (tt)

Vi du: (minh hoa 2 dai lwong minsupp va minconf)

TID Age Married NumCars
100 23 No 1
200 25 Yes 1
300 29 No 0
400 34 Yes 2
500 38 Yes 2

Negwdi ta dwa ra minsupp = 40% va mincon f = 50 %.
Tim ra dwoc 2 luat két hop théa man minsupp va minconf

(1): Age (30..39) and (Married: Yes) = NumCars = 2 (s = 40%, c =
100%0)

(2): NumCars(0..1) = Married = No (s = 40%, c = 66,6%0).



I1. Luit két hop (tt)

2. Bién doi CSDL

“* Phan chia gia tri caa thudc tinh thanh nhirng khodng va @ng véi
moi khoang lién két nd véi mot gia tri nguyén dwong dé de dang
thao tac trén cac thugc tinh.

Thuoc tinh trong CSDL

—

Thuoc tinh khong dinh Thuoc tinh dinh
lwong lwong
Vi du: thugc tinh Age Vi du: Thugc tinh
Married




I1. Luit két hop (tt)

Vi du: CSDL c6 thudc tinh Age nhén gia tri tir 20 > 50. Ta c6 thé
chia 20 —» 50 thanh 4 khoedng: 10..19; 20..29; 30..39; 40..49. Xem
mdi mién nay nhw 14 mot thude tinh riéng lan lwot 1a: 1, 2, 3, 4.

TID Age TID Thuoc tinh
100 32 - 100 3
200 48 bién doi thanh 200 4
300 21 " | 300 2
400 34 400 3
500 15 500 1




I1. Luit két hop (tt)

3. Tim luat két hop
Pé rut ra dwoc luit trong CSDL can tién hanh 5 buéec sau:

% B1: Xac dinh khoang phan chia ciia mdi thudc tinh khi can phan
tich.

% B2: Két hop mdi khoang thudc tinh da phan chia & buéc B1 véi
mot so nguyen deé thyc hién cac thuat toan duwgec nhanh, dé dang.

> B3: So sanh cac support ciia cac item véi minsupp, tao tap
Largeitemset.

*» B4: ABCD va AB la Large itemset ta rut ra dwoc luat

AB = CD khi support(ABCD)/support(AB) >= minconf
¢ B5: Xac dinh chon nhirng luat phu hop



I1. Luit két hop (tt)

Vi du: Dung vi du vé hé so nhan sw ¢ trén chia khoang trén thudc
tinh AGE (gia st chia thanh 4 khoang).

Minsupp = 40% = 2 records
Minconf = 50%

TID Age Married NumCars
100 23 No 1
200 25 Yes 1
300 29 No 0
400 34 Yes 2
500 38 Yes 2




I1. Luat két hop (tt)

Cac khoang chia Age
TID Age Married NumcCars
Interval 100 | 20..24| No 1
20 .. 24 200 | 25.. 29 Yes 1
25 .. 29 — 300 25 .. 29 No 0
30..34 400 | 30 .. 34 Yes 2
35 .. 39 500 | 35.. 39 Yes 2
Két hop thudc tinh Age va Married véi mdt s6 nguyén
Interval Integer Value | Integer
20 .. 24 1 Yes 1
25 .. 29 2 No 2
30 .. 34 3
35 .. 39 4




I1. Luit két hop (tt)

Bing két qua sau khi bién doi

TID Age Married NumCars
100 1 2 1
200 2 1 1
300 2 2 0
400 3 1 2
500 4 1 2




I1. Luit két hop (tt)

Tap Large itemset tim dugc nhw sau:

Itemset

Support

{(Age: 20 .. 29)}

{(Age: 30 .. 39)}

{(Married: Yes)}

{(Married: No)}

{(Numcars: 0.. 1)}

{(Age: 30 .. 39), (Married: Yes)}}

N W N[N

Rut ra duwoec cac luat sau:

Rule

(Age: 30..39) and (Married:Yes) = (Numcars: 2)

40%

100%

(Age: 20..29) = (Numcars: 0..1)

60%

66,6%




I1. Luit két hop (tt)

Vi du: Bai toan tim luat két hop

Cho CSDL sau: Tim cac luat két hop néu cho
minsupp = 0.5(50%) va minconf = 1(100%)

Hoa don

Cac mat hang

Banh mi, nwoc ngot, stra

Bia, banh mi

Bia, nuéc ngot, khiin gidy, sira

Bia, banh mi, khan giay, stra

O B W IN|F

Nuwée ngot, khin giay, sira




I1. Luit két hop (tt)

> Ta co:

sp(“banh mi”’) = 3/5; sp(“bia”) = 3/5; sp(“nuwoc ngot”) = 3/5; sp(“sira”)
= 4/5; sp(“khiin giay”) = 3/5;

= F1 = {*“banh mi”, “bia”, “nwéc ngot”, “sira”, “khan giay”}

= C2 = { {*banh m1”,*bia”}, {“banh mi”,“nuwoc ngot”}, {*banh
mi”,“sira”}, {“banh mi”,*khan ’glay”}, {*“bia”,“nudc ngot”},
{“bla”,”Sll’a”}, {“bla” ”khan giﬁy”}’ {Cénuo,c ng(.)t”,”sfj,a”},
{“nudc ngot”,”khin giay”}, {“sira”,”’khiin giay”} }



I1. Luit két hop (tt)

» Tim F2 tir C2:

sp({*banh m1”, “bia”}) = 2/5 (loai)
sp({*banh mi”,”nuoc ngot”}) = 1/5 (loai)
sp({*banh mi”,”’stra”}) = 2/5 (loai)

sp({*“nudc ngot”, “sra”}) = 3/5
sp({“sita”,”khin giay”}) = 3/5

: F2 = {{“n‘r(’rc ng(.)t”,”sfl,a”}, {“Sll,a” ”khan glay”}}

= C3 = {{*nudc ngot”,”sira”,”khin giay”}}



I1. Luit két hop (tt)

» Tim F3 tur C3:

sp({“nudc ngot”,”sira”,”khin giay”}) = 2/5 (loai)
=>F3={}

= C4={}

Vay tap phé bién 1a {{“nwéc ngot”,”sira”}}

» Ta xay dung 2 luat

(R1) “nwodc ngot” — “stra”; (R2) “stra” — “nuwoc ngot”
conf(R1) = sp(R1)/sp(*“nwdc ngot”’) =3/5:3/5=1 (100%)
conf(R2) = sp(R1)/sp(sira) = 3/5 : 4/5 =% (75%) (loai)



I1. Luit két hop (tt)

» Vay tim duoec 1 luat: “nudc ngot” — “sira”
voi minsupp = 50% minconf =100%

Khach hang mua “nwdc ngot” thi ciing s€ mua “sira”

4. Thuét toan tim luat két hop

Budc 1 : Liét ké tit ca cdc tap con P ctia I sao cho | P|> 1.
Budc 2 : V6i moi tap con P, liét ké tat ca cac tap con X khic trong
cua P. Luat R duge hinh thanh bdi :

R:X>P\X

¢ Thuat toan APRIORITID

(Tham khdo thém bai giang cao hoc mon hoc co s¢ tri thire va rng
dung. PHKHTN-TPHCM cia GS.TSKH Hoang Kiém)



