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Chuong 1: Téng quan vé Hé co sé tri thuc
]

1.1 Khai niém vé Hé Co so tri thirc

® Hé cO sO tri thuc la chuang trinh may tinh
dugc thiét k& dé md hinh hoa kha néng giai
quyét van dé cua chuyén gia con nguoi.

® Hé CSTT la hé thong dua trén tri thic, cho
phép mé hinh hoa cac tri thtrc cuda chuyén
gia, dung tri thic nay dé giai quyét van dé
phurc tap thudc cung Iinh vuc.

® Hai yéu td quan trong trong Hé CSTT la: tri
thic chuyén gia va lap luan, tuong Ung vOi
hé thdng c6 2 khoi chinh 1a Co sd tri thuc va

4+ d0ng co suy dién.



1.1 Khai niém vé Hé CSTT (Tiép)
o

® Hé Chuyén gia la mdt loai co sd tri thic dugc
thiét ké cho mot Iinh vuc Ung dung cu thé.
Vi du: Hé Chuyén gia vé chan doan bénh
trong Y khoa, Hé Chuyén gia chan doan hong
héc cua duong day dién thoai,...

® Hé Chuyén gia lam viéc nhu mot chuyén gia
thuc thu va cung cap cac y kién dua trén kinh
nghiém cua chuyén gia con ngudi da duogc
dua vao Hé Chuyén gia.



1.1 Khai niem vé Hé CSTT (Tiép)
... ]

® Co sO tri thic: Chlra cac tri thic chuyén sau
vé Iinh vuc nhu chuyén gia. Co sé tri thic
bao gom: cac su kién, cac luat, cac khai niém
va cac quan hé.

® PDong ca suy dién: bO xt Iy tri thirc theo mo
hinh hoéa theo cach lap luan cua chuyén gia.
Pong co hoat doOng trén thong tin vé van dé
dang xét, so sanh vdi tri thic luu trong co s6
tri thdre r6i rat ra két luan.

® Ky su tri thic (Knowledge Engineer): nguoi
thiét k€, xay dung va thr nghiém Hé Chuyén

°  gia.



1.2 Cau tric cua Hé CSTT
]
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1.2 Cau trac cua Hé CSTT(tiép)
... ]

1. Giao dién nguoi mday (User Interface): Thuc hién
giao ti€p gilra Hé Chuyén gia va User. Nhan céac théng
tin tUr User (cac cau hoi, cac yéu cau vé Iinh vuc) va dua
ra cc cau tra 10i, cac 10i khuyén, cac gidi thich vé Iinh
vuc dé. Giao dién ngudi may bao gom: Menu, bd xtr ly
ngon ng{ tu nhién va cac hé théng tuong tac khac.

2. BO giai thich (Explanation system): Gidi thich céac
hoat d6ng khi cé yéu cau cua User.

3. Péng co suy dien (Inference Engine): Qué trinh
trong H&é Chuyén gia cho phép khdp cac su kién trong
vung nhd lam viéc vdi céac tri thdc vé linh vuc trong co
s@ tri thic, dé rat ra cac két luan vé van dé dang gidi
quyét.



1.2 Cau trac cua Hé CSTT(tiép)
... ]

4. BO tiép nhan tri thirc (Knowledge editor): Lam
nhiém vu thu nhan tri thdc tu chuyén gia con nguodi
(human expert), tu ky su tri thic va User thong qua cac
yéu cau va luu trr vao co sé tri thic

5. Co s@ tri tharc: Luu trt, biéu dién céc tri thic ma hé
dam nhan, lam co s& cho cac hoat dong cua hé. Co sd
tri th(rc bao gbm cac su kién (facts) va cac luat (rules).
6. Vung nhé lam viéc (working memory): MOt phan
clUa Hé Chuyén gia chlra cac su kién cla van dé dang
Xét.



1.3 Cac dac tinh cua Hé CSTT
. 00|

1. Tach tri thdgc ra khoi diéu khién: ca sé tri thic va dong
co suy dien la cac khoi tach roi: mot khoi chua tri
thuc con khoi kia la co ché giai quyét van de.

2. Tri thdrc cua chuyén gia: cac tri thuc dugc thu nap tu
nhiéu chuyén gia hi€u sau vé linh vuc dang gidi
quyét.

Expert: “Nguai c6 ky nang g|a| quyet dung van dé va

giai quyét hieu qua. Ho co kha nang lap luan hon
nh{ng nguoi khéac trong linh vuc do.”

3. Tap trung nguon chuyeén gia: MOi chuyén gia chi giai
quyét cac van dé trong linh vuc cua minh. Nén chia
nho bai toan chan doan theo cac hé théng nho hon.
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1.3 Cac dac tinh cua Hé CSTT (tiép)
]

4. Lap luan trén cac ky hiéu: Chuyén gia dung cac ky
hiéu dé thé hién tri thic, thay vi thuc hién viéc xUr
ly sO.

5. Lap luan may rui: Kinh nghiém gitp cac chuyén gia
nhanh chéng tim dén cac gidi phap.

6. Lap luéan vdi thong tin khéng day du: chang han,
bac st khdm bénh nhan vao cap clu trong hoan
canh khoéng haéi dugc nhiéu thong tin.

7. Chlra kha nang suy dién, mic do sau sac cao, co
khd nang tu ki€m tra, tu hoc trong qua trinh suy
luan.

11
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1.3 Cac dac tinh cua Hé CSTT(tiép)
.o

POi tuong so sanh Chuong trinh binh Caché CSTT
thuong
XU ly SO Ky hiéu
SU dung Thuat todn Kinh nghiém
TG chlrc thong tin - | Thong tin va diéu khién Tri thUrc tach roi di€u khién
dugc tich hop
Kha ning thay doi | Khé thay doi Dé thay d0i

Tinh chac chan

Thong tin chinh xac

Thong tin khong chinh xac

Giao dién Giao dién ciu 1énh HOi thoai tu nhién c6 gidi
thich

Loai két qud Két qua cudi cling Khuyén cdo kém theo gidi
thich

Tinh t6i Uu Nghi€ém t0i Uu L0i gidi chap nhan dugc

Bang 1.1:

So sanh Hé chuyén gia va chuong trinh binh thuGng




1.4 Hé ho tro ra quyét dinh
]

DSS (Decision Support System)

® Chlrc nang: HO trg ra quyét dinh

® Hoat dong theo cach tuong tac vai nguoi su dung

Céc tinh chat cla DSS:

® Hudng dén cac quyét dinh cla ngudi quan ly

® Uyén chuyén véi hoan canh

® Trd 10i cau hdi trong tinh hubng

® Do ngudi s dung khai dong va kiém soat

13



1.5 Hé hoc
G

® Trong nhiéu tinh huéng, sé khdéng cé san tri thuc
nhu:
- Ky su tri thitc can thu nhan tri thiic tir chuyén gia linh
vuc.
- Can biét cac luat mé ta linh vuc cu thé.

- Bai toan khong duoc biéu dién tuong minh theo luat, su
kién hay cac quan hé.

® Co haitiép can cho hé th6'ng hoc:

- Hoc ti ky hiéu: bao gom viéc hinh thiic héa, stita chiia
cac luat tuong minh, su kién va cac quan hé.

- Hoc tir dit liéu sd: duoc ap dung cho nhing hé thong
duac moé hinh dudi dang sO lien quan dén cac ky thuat
nham téi uu cac tham sé. Hoc theo dang sd bao gom
mang Neural nhan tao, thuat gidi di truyeén, bai toan toi
uu truyen théng. Cac ky thuat hoc theo s6 khéng tao ra
CSTT tuong minh.

14



1.6 Hé diéu khién mo
S
® MG hda: Chuyén daoi gia tri rd dau vao thanh
cac vector mo
® Xac dinh céac luat hgp thanh va thuat toan
xac dinh gia tri mo
® Gidi mo: Phuong phap diém trong tam

15



1.7 Ung dung cua Hé Co s@ tri thurc
]

1. Dién gidi (Interpretation): M0 ta tinh hudng
cac dir lieu thu thap dugc

2. Du béo (Prediction): dua ra cac tri thic vé
du bdo mot tinh hudng: du bao gia c3, ...

3. Thiét k& (Design): Lua chon cau hinh pho
hop, vi du: sap xép cong viéc.

4. Chan doan (Diagnosis): Dua vao cac dir liéu
guan sat dugc, xac dinh céac 16i hong héc.

16



1.7 Ung dung cua Hé Co s@ tri thuc(tiép)
]
5. Vach ké hoach (Planing): tao lap cac
phuong an hanh dong.
6. Dan dat (Monotoring): So sanh dir liéu va
cac két qua hoat dong.
7. G0 rbi (Debugging): M6 ta cac phuong phap
khac phuc cua hé théng.
8. Gidng day (Instruction): Stra chita cac |0i
cUa nguoi hoc trong qua trinh hoc tap.
9. Biéu khién (Control): dan dat dang diéu
tong thé cua hé théng.

17
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Théng tin vé mén hoc

Bénh gia
Phuong phdp ddnh gid Trong s6[%]
Chuyén can, bai tap trén 16p 15%
Cai dat 15%
Ti€u luan, bao cao 20%
Thi cubi hoc ky 50%




19

Chuong 2: Biéu dién va suy luén tri
thire

... ]
2.1. M& dau

tri thire, linh vuc va biéu dién tri thirc.

2.2. Cac loai tri thic: dugc chia thanh 5 loai

1.

Tri thirc tha tuc: mé ta cach thic gidi quyét mot van dé. Loai
tri thirc nay dua ra gidi phap dé thuc hién mot cong viéc nao
d6. Cac dang tri thic thu tuc tiéu bi€u thuong la cac luat,
chién lugc, lich trinh va thu tuc.

Tri thic khai bao: cho bi€t mét van dé dugc thay nhu thé
nao. Loai tri thirc nay bao gom céac phat bi€u don gian, dudi
dang cac khang dinh logic dung hoac sai. Tri thuc khai bao
cling co thé la mét danh sach cac khang dinh nham mo t3
day dd hon vé doi tugng hay mot khai niém nao do.
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2.2. Cac loai tri thurc (tiép)
(G

3.

Siéu tri thUc: me ta i thic vé tri thie. Loai tri thirc nay
gidp lua chon tri thic thich hgp nhat trong sO cac tri thic khi
gial quyet mot van dé. Cac chuyén gia su dung tri thic nay
dé diéu chinh hiéu qua giai quyét van dé bang cach hudng
cac lap luan vé mién tri thirc cé khd nang hon ca.

Tri thUc heuristic: mé ta cac “kinh nghiém" d€ dan dat
ti€n trinh 1ap luan. Tri thic heuristic la tri thac khéng bam
ddm hoan toan 100% chinh xac vé két qua gidi quyét van
dé. Cac chuyén gia thuong dung cac tri thtc khoa hoc nhu
su kién, luat, ... sau d6 chuyén ching thanh cac tri thic
heuristic d& thuan tién hon trong viéc gidi quyét mot sO bai
toan.

Tri thuc cO cau truc: mo ta tri thlc theo céu trdc. Loai
tri thirc nay mo ta mé hinh tong quan hé thong theo quan
di€ém cua chuyén_ gia, bao gom khai niém, khai niém con, va
cac doi tugng; dién ta chdc nang va moi lién hé gi(ta cac tri
th(rc dua theo cau triic xac dinh.



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

Ban Lan thich doc sach.
Modus Ponens.

Modus Tollens.

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

nuat giai Greedy

© N o Ok WNRE
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Vi du: Hay phan loai céac tri thic sau(tiép)
... ]

9. MOt s6 cach chiéu tudng trong viéc choi co

tudng.

10. Hé thong cac khai niém trong hinh hoc.

11.Céch tap viét chir dep.

12.Toém tat quyén sach vé Hé chuyén gia.

13.Chon loai c6 phi€u dé mua c0O phiéu.

14. Chon cac thong tin vé cac loai c6 phiéu trén
thi trudng.

22



2.3. CAC KY THUAT BIEU DIEN TRI THUC
S

2.3.1 BO ba Boi tuogng-Thubc tinh-Gia tri
2.3.2 Cac luat dan

2.3.3 Mang ngr nghia

2.3.4 Frames

2.3.5 Logic
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2.3.1 BO ba Poi tuong-Thudc tinh-Gia tri

® MOt su kién c6 thé dugc dung dé€ xac nhan gia tri cia mot
thudc tinh xac dinh cla mot vai doi tuong. Vi du, ménh dé
"qua béng mau dd" xac nhan "do" la gia tri thudc tinh "mau”
cla doi tuong "qud boéng". Ki€u su kién nay duoc goi la bd ba
Poi tuong-Thudc tinh-Gia tri (O-A-V — Object-Attribute-Value).

e =

B trong Thudc tinh (4 tri

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

24



2.3.1 BO ba Poi tuong-Thudc tinh-Gia tri (tiép)
S

® Trong cac su kién O-A-V, mot dbi tuong c6 thé cé nhiéu thudc
tinh véi cac ki€u gia tri khac nhau. Hon nlra moét thudc tinh
cling c6 thé c6 mot hay nhiéu gia tri. Chang duoc goi la cac su
kién don tri (single-valued) hoac da tri (multi-valued). Biéu nay
cho phép céac hé tri thirc linh dong trong viéc bi€u dién cac tri
th(rc can thiét.

® Cac su kién khong phai ltic nao cling bao dam la ding hay sai
véi d6 chac chan hoan toan. Vi thé, khi xem xét cac su kién,
nguoi ta con su dung thém moét khai niém la dd tin cay.
Phuong phap truyén théng dé€ quan ly thong tin khong chac
chan la s dung nhan td chac chan CF (certainly factor). Khai
niém nay bat dau t& hé thong MYCIN (khodng nam 1975),
dung dé trd 10i cho cac thong tin suy luan. Khi dé, trong su
kién O-A-V sé c6 thém mot gia tri xac dinh do6 tin cay cua né la
CF.

25



2.3.2 Cac luat dan
"

® | uatla cau tric tri thirc dung dé€ lién két thong tin da
biét véi cac thong tin khac gitp dua ra cac suy luan,
két luan t&r nhiing thdng tin da biét.

® Trong hé thOng dua trén céac luat, ngudi ta thu thap
cac tri thic Iinh vuc trong mét tap va luu ching
trong co s& tri thic cla hé thong. Hé théng ding
cac luat nay cung vdi cac thong tin trong bd nhé dé
gidi bai toan. Viéc xr ly cac luat trong hé thong dua
trén cac luat dugc qudn Iy bang mét module goi la
bé suy dién.

26



2.3.2 Cac luat dan(tiép)
o

Cac dang luat co ban: 7 dang

1. Quan he:
IF Binh dién hong
THEN Xe sé khong khéi dong duoc
2. Loi khuyén:
IF Xe khéng kh@i dong duoc
THEN Pi bé
3. Huéng dan
IF Xe khdong khai dong duoc AND Hé thong nhién liéu tot
THEN Ki€m tra hé théng dién

27



2.3.2 Cac luat dan(tiép)
o

4. Chién luoc
IF Xe khéng khéi dong duoc
THEN Pau tién hay ki€m tra hé théng nhién liéu, sau dé
ki€m tra hé théng dién
5. Dien giai
IF Xe nd AND tiéng gion
THEN Pong co hoat dong binh thuong
6. Chan doan
IF SOt cao AND hay ho AND Hong do
THEN Viém hong
7. Thiét ke
IF La nir AND Da sang
THEN Nén chon Xe Spacy AND Chon mau sang

28



2.3.2 Cac luat dan(tiép)
o

MG rong cho céac luat
Trong, mot so ap, dung can thuc hién cung mot phep toan trén mot tap hay
cac doi tugng gidng nhau. Luc do can céac ludt co bien.
Vi du: IF X la nhan vién AND Tubi cla X > 65
THEN X c6 thé nghi huu

® Khi ménh de phat bi€u vé su kién, hay ban than su kién co6 thé khong chac
chan, ngudi_ta ding hé sO chac chan CF. Luéat thiét lap quan hé khong
chlnh xac gilta cac su kién gia thiét va két luan dugc goi la ludt khéng chac

chan.
Vi du: IF Lam phat CAO THEN Hau nhu chac chan Iai suat sé CAO
Ludt nay duoc viét lai vai gid tri CF co thé nhu sau:
IF Lam phat cao THEN L4&i suat cao, CF = 0.8
® Dang luat tiép theo la siéu luat:
MOt luat vGi chic nang mo ta cach thuc dung cac luat khac. Siéu

luat sé dua ra chién lugc s dung cac luat theo [inh vuc chuyén
dung, thay vi dua ra thong tin mai.

Vi du: IF Xe khong khai ddng AND Hé thong dién lam viéc binh thuong
29 THEN Co6 thé st dung céac luét lién quan dén hé thong dién



Vi du: Gidi quyét van dé bang cach biéu
dién tri thuc
]

Bai toan: Cho hai binh rong X va Y co thé tich lan luot la
V, va V., hdy dung hai binh nay dé dong ra z lit nuéc
(V6i z < min(V,,V.)).

e Xét truong hop cu thé cla bai toan, chang han: V,=5 va
V,=7 va z = 4, ¢6 thé dua ra quy trinh sau:

- Mlc day binh 7

- Trat hét qua binh 5 cho dén khi 5 day.

- PG hét nudc trong binh 5

- D6 hét nudc con lai tir binh 7 sang binh 5
- Mic day binh 7

- Trat hét qua binh 5 cho dén khi binh 5 day.

0 - Phan con lai chinh la sé nudc can dong.



Vi du: Gidi quyét van dé bang cach biéu
dién tri thuc (tt)
]

® | 0i gidi trén dugc phat bi€u tong quéat hon:
- Khong mat tinh tGng quat, gid strrang V,<V..
- Goi lugng nudc chtra trong binh Xlax (0< x< V,)
- Goi lugng nudc chratrong binhYlay (0< y< V,)
- Piéu kién két thac clia bai toan sé la: x=z hoadc y=z
- Piéu kién dau cua bai toan la: x=0 va y=0
® Qua trinh giai dugc thuc hién bang cach xét lan luot cac luat
sau, luat nao thda man thi sé dugc ap dung.
(L1) Néu binh X day thi dé hét nudc trong binh X di.
(L2) Néu binh Y rong thi d6 day nudc vao binh Y.

(L3) Neu binh X khong day va binh Y khong rong thi hay trut
nudc tu binh Y sang binh X (cho dén khi binh X day hoac

binh Y hét nudc).
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Vi du: Gidi quyét van dé bang cach biéu
dién tri thuc (tt)

32

LOi giai trén dugc minh hoa nhu 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 +Kk;
y:=y-K
END;
END;

Cach giai quyet van dé theo ki€u nay khong dua ra mot trinh tu giai quyét
van dé cu thé ma chi dua ra cac quy tac dudi dang cac luat

Ghi chi: Ngudi ta dé ching minh dugc rang bai toan dong nudc chi c6 |0
gidi khi s6 nudc can dong la mot boi s6 clia udc s chung I16n nhat cla thé

tich hai binh.



2.3.3 Mang ngu nghia
]
Mang ngit nghia 1a mét phuong phap biéu dién tri
thirc dung doé thi trong dé nat biéu dién doi
tuong va cung bi€u dién quan hé gitta cac doi

tuqng- ‘_F_“x\.l
Canh |
e o — CO ”ﬂ .III
ST | ; | Chim
\ —LA—*
iy -CHUYEN Q
““H.h.* Bay

Hinh 2.3. "Sé la Chim" thé hién trén mang ng{r nghia
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2.3.3 Mang ngu nghia(tiép)

DI-CHUTEN

Hinh 2.4. Phat tri€n mang ng( nghia



2.3.4 Frame
o« ]

PHIEU DIEM Tén frame: | |
Ho ién: | | Lép: | |
Dia chi: | | | | Thuge tink:
Mén Ditm Thofc thih ] | Giatn]
Vit I Thdctmhd | atnd

Hinh 2.6. Cau truc frame

Chim
_— —
.--"'-FFF-F- ---\--\-\""'-.
P ¥ T
Chitm sé Wit Chim canh
/\ " /‘\
2E ding SEnhi Vit ci Vet Ying

a5 Hinh 2.7. Nhiéu muc cla frame mo ta quan hé phuc tap hon



Vi du: Giai bai toan tam giac téng quat

36

«C0O 22 yéu t6 cla tam gidc. Nhu vay c6 C3,, -1 cach dé xay dung hay
xac dinh mot tam giac.
*Theo thong ké, c6 khoang 200 cong thic lién quan dén canh va goc 1
tam giac.
« D€ gidi bai toan nay bang céng cu mang ng(t nghia, s& dung khodng
200 dinh dé chlra cong thic va khodng 22 dinh dé chira céac yéu to cla
tam giac. Mang ng{r nghta cho bai toan nay c6 cau tric nhu sau :
*Dinh cla do6 thi bao gom hai loai :
«-Dinh chlra cong thic (ky hiéu bang hinh chit nhat)
«.Dinh chta yéu td cla tam giac (ky hiéu bang hinh tron)
*Cung : chi n6i t dinh hinh tron dén dinh hinh ch{r nhat cho biét yéu
tO tam gi&c xuat hién trong céng thic nao
* Luu y : trong mot cong thic lién hé gilta n yéu t6 clia tam giac, ta gid
dinh rang néu da biét gia tri cha n-1 yéu td thi sé tinh dugc gia tri cla
yéu td con lai. Chang han nhu trong céng thic téng 3 géc cla tam giac
bang 180° thi khi biét dugc hai goc, ta sé tinh dugc goc con lai.



Vidu: Giai bt tam giac téng quat (tt)

37

*B1 : Kich hoat nhitng dinh hinh tron da cho
ban dau (nhiing yéu té da co gia tri)

‘B2 : Lap lai budc sau cho dén khi kich hoat
duoc tat cd nhimng dinh Ung véi nhiing yéu to
can tinh hoac khong thé kich hoat duoc bat ky
dinh nao n{ra.

*Néu moOt dinh hinh chr nhat cé cung ndi vdi n
dinh hinh tron ma n-1 dinh hinh tron da duoc
kich hoat thi kich hoat dinh hinh tron con lai (va
tinh gia tri dinh con lai nay théng qua cong thuc
& dinh hinh chr nhat).



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

Vi du : "Cho hai géc a, Bva chiéu dai canh a cua
tam giac. Tinh chiéu dai dudng cao h_".

)O&+|3+5TED (4)
(6) a _ b ¢ _ b
(1) Siree snﬁ‘/A\srﬁ sing (2)

p=(at+b+c)/2

\ ®|S= fplp-a)p-bjp-c) 5-¥2hec=0 |

a8 ol




2.3.5 Logic
]

1. Logic ménh dé

IF Xe khong khai dong dugc (A)

AND Khodng céch tir nha dén cho lam la xa (B)

THEN Sé tré gig lam (C)

® |uattrén co thé biu dién lai nhu sau:ABO C

2. Logic vi tur

® |ogic vi tu, cling giong nhu logic ménh dé, dung cac
ky hiéu dé thé& hién tri thic. Nhiing ky hi€u nay gom
hang s, vi tu, bién va ham.
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2.4 SUY DIEN DU LIEU
s

1. Modus ponens
1. E1
2.E1- E2

3.E2
Néu co tién dé khéac, cé dang E2 - E3 thi E3 duoc dua vao
danh sach.

2. Modus tollens
1. - E2
2.E1-E2
3.- El

40



2.4.2 Cac hoat dong cua Hé théng Suy dien

tién
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THEM THONG TIN VAOQ
BONHO LAM VIEC

i 4

WET LUAT BPAU TIEN

(L4 THIET KHOP
VoI BO NHG

BEring

L 4

WET LUAT TIEF THEC

KET LUAT VAQ BOQ
NHO LAM VIEC

' 1

Bring

CON LUAT
KHAC

vl

¥

DUNG CONG VIEC




Vi du vé Suy dien tié
_

Luat 1. IF Bénh nhén rat hong AND Nghi viém nhiém
THEN Tin rang bénh nhan viém hong, di chita hong.

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

Ludt 3. IF Bénh nhan 6m trén 1 tuan AND Bénh nhan sot
THEN Nghi b&nh nhan viém nhiém.

Thong tin tu bénh nhan la:

. Bénh nhan cé nhiét d6 39 d6

. Bénh nhan da 6m hai tuan

- Bénh nhan hong rat

Khi hé thong thay gia thi€t cda luat khép vai thong tin trong b
nh@, cau két luan cua luat dugc bd sung vao bd nhd.

Minh hoa Vi du suy dien lui
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Co ché suy dien
... ]

Suy dien vai logic menh de:
1. Thudt toan suy dién tié€n
Input: - Tap luat Rule={r, r,, ..., r_}
- GT, KL
Output: Thong bao “thanh cong” néu GT -KL
Nguoc lai, thong bao “khdng thanh cong”
Method:
TD=GT;
T=Loc(Rule, TD);
While (KL O TD) AND (T O0) Do

{
r = Get(T);
TD=TDO{q}; /Il r:left-q
Rule = Rule \ {r};
T=Loc(Rule, TD);

}

If KLO TD THEN Return “True”
else Return “False”
Vidu: Rule ={r;;:a -c, r,;b -d, r;;a -e, r,;ald —e, r;:b Uc -f, r;:e f-g}

Hdialb -g? a —0g?
43 J 9
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Thuat toan suy dién Ui
. 00000

If KL 0 GT THEN Return “True”
Else {TPich=0; V&t = O; First=1; Quaylui= False;}
For Each qOKL DO Tbich=Tbich{(q,0)};

Repeat

first ++;
((f,i)=Get(Tbich);
If (f{OGT) THEN

{

j = Timluat(f,i,Rule); ll'r: Left, —f

If (Tim c6 r,) THEN
{ Vet = Vet O{(f,))};
For Each t0 (Left\GT) DO Tbich = Tbich {((t,0)};
else
{ Quaylui=True;
While (fOKL) AND Quaylui DO
{
Repeat { (9,k)=Get(Vét);
Tbich = Tbich \ Left,;}
Until fLeft,;
I=Timluat(a k Rule)-



Thuat toan suy dién lul
O
If (Tim c6r) THEN
{ Tbich = Tbich \ Left, ;
For Each t[] (Left,\GT) DO
Tbich = TbichO{((t,0)};
vét =veét O {(g,))};
Quaylui = False;
}
else f=g;
}
}

}
Until (TBich = 0) OR ((f OKL) and (First>2));
If (f OKL) then Return False else Return TRue;
Vidu: Rule ={r,;a -c, r,;b -d, r;;a -e, r,;ald —e, r;:b Uc —f, r;elf-g}
Héia b -g?,a -g?
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2.4.3 Uu diém
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* Suy dieén tién

« U'u diém chinh cUa suy dién ti€én la 1am viéc tot khi bai toan vé ban
chat di thu thap théng tin roi thay diéu can suy dién.

* Suy dién tién cho ra khéi lugng 16n cac thong tin t mot s thong
tin ban dau. N6 sinh ra nhiéu théng tin méi.

* Suy dién tién la ti€p can ly tudng doi vaéi loai bai toan can giai
quyét cac nhiém vu nhu 1ap ké hoach, diéu hanh diéu khién va dién
dich.

* Suy dien lui

*MOt trong cac uu di€m chinh cla suy dién Ui 1a pht hop véi bai
toan dua ra gia thuyét r6i xem hiéu qua gid thiét d6 c6 ding khong.
*Suy dién 0i tap trung vao dich da cho. N6 tao ra mot loat cau hoi
chi lién quan dén van dé dang xét, dén hoan canh thuan tién doi voi
ngudi dung.

*Khi suy dién Iti mudn suy dién cai gi dé tir cac thong tin da biét, n6
chi tim trén m&t phan cla co sa tri thic thich dang doi véi bai toan
dana xét.



2.4.4 Nhuoc diém
e

* Suy dién tién
* MOt nhugc di€m chinh cla hé théng suy dién tién 1a khéng
cam nhan dugc rang chi mot vai thong tin la quan trong. Hé
thdng hdi cac cau hai co thé hdi ma khéng biét rang chi mot it
cau da di dén két luan duoc.
* H& thOng c6 thé hdi cd cau khong lién quan. Cé thé cac cau tra
|0i cling quan trong, nhung lam ngudi dung ling tang khi phai tra
16i cac cau khong dinh dén chu dé.

* Suy dien lui
*Nhugc diém cao ban cla suy dién nay 1a né thuong tiép theo
dong suy dién, thay vi ding ra phai ding & d6 ma sang nhanh
khac. Tuy nhién c6 thé dung nhan to tin cdy va cac luat meta dé
khac phuc.

a7



Chuong 3: He MYCIN

3.1 Gidi thiéu

MYCIN la mot he lap luan trong y hoc dugc hoan tat vao nam 1970
tai dai hoc Standford, Hoa Ky. Pay la mot hé chuyén gia dua trén
luat va su kién. MYCIN su dung co ché Iap luat gan dung dé x&r ly
cac luat suy dién dya trén dé do chac chan. Tiép theo sau
MYCIN, hé EMYCIN ra dgi. EMYCIN la mot hé chuyén gia tong
quat du‘oc tao lap bang céach loai phan co sd tri thic ra khdi hé
MY CIN. EMYCIN cung cap mét co che Iap luan va tuy theo bai

toan cu thé sé bd sung tri thic riéng cla bai toan do dé tao thanh
hé chuyén gia.

Cac dac diém chinh:
- S&r dung ky thuat suy dién Iui.
- CO kha nang phan tich tri thic va diéu khién.
- Co tich hgp Meta-Rule.
- C6 thé ding khi thi€u thong tin hodc théng tin khdng chac chan.
- Dé st dung, giao ti€p bang ti€ng Anh.

48 - Cung cap cac chuc gidi thich: HOW, WHY.



Mot phién Iam viéc cu thé véi MYCIN:
S

?Thoéng tin vé bénh nhan

® MYCIN: Ho va tén?
® User: Jack Durkin.

® MYCIN: TuGi?

® User. 24.

® MYCIN: Gidi tinh?

® User: Nam.

® MYCIN: Chung t6c?
® User. CAUCASIAN. ......

? Xac dinh ban chat lay nhiém

® MYCIN: C6 bat ky phép cay vi khuan cho Jack Durkin lién quan dén bénh hién tai?
® User. Co.

® MYCIN: Mau vat 18y tir dau?

® User: CSF.

® MYCIN: Ngay gio thuc hién cay:

® User: 5-6-77 8:09 AM

[

® MYCIN: Gan day Jack Durkin c6 cac triéu
® chlng nhu: choang van, hon mé khéng?

® User. Co.

[ ]



CAC THANH PHAN CUA HE MYCIN

50

1. Chuong trinh tu van: Cung cap cho cac Bac si
cac 10i khuyén dé chon phuong phap diéu tri thich
hop bang cach xac dinh ré cach thic diéu tri béi cac
dit liéu lay ra tu cac phong thi nghiém lam sang
thong qua cac cau tra 10i cua bac s cho cau hoi cua
may tinh.

2. Kha nang giai thich c6 tac dong qua lai: Cho phép
chuong trinh tu van gidi thich cac ki€n thic clda no
Ve cac phuong phap diéu tri va chung minh cac chu
thich vé cac phuaong phap diéu tri dac biét.

3. Thu nap tri thdc: cho phép cac chuyén gia con
nguoi trong Ilinh vuc diéu tri cac can bénh truyén
nhiém day cho MYCIN cac luat quyet dinh theo
phuaong phap diéu tri ma ho tim thay trong thuc té
lam sang.



PHAM VI SU DUNG CUA HE MYCIN

51

1. Chan doan nguyén nhéan gay bénh: doéi véi cac bac si diéu tri,

khi xét nghiém cho bénh nhan dé€ c6 két qua chan doan chac
chan mat 24-48 gio. Nhiéu truong hgp phai diéu tri ca ngay
khi chua cé két luan hoan chinh. MYCIN giup chan doan
nguyén nhan gay benh nhanh hon: khi goi chuong trinh
MYCIN, cac bac si tra 10i cac cau héi vé tiéu sir bénh nhan,
bénh an, cac két qua xét nghiém, cac triéu chimg, ... tU do
MYCIN dua ra chan doan bénh.

2. Tao ra phuaong phap diéu tri: Sau khi nhan dugc cac cau tra 10i

cua bac sT vé tinh trang bénh nhan thong qua doéi thoai. Trong
truong hop cau tra |0 khong bi€t hodc biét khdong chac chan,
thi MYCIN sé suy luan tu céac thong tin khdng hoan chinh.

3. Du doan dlen bién cla 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 co thé
theo doi toan bo qua tnnh chan doan bénh cua MYCIN va gua
d6 theo déi dién bién clia bénh



NGUYEN NHAN THANH CONG CUA MYCIN
]

1. Su can thiét cua viéc tu van dung khang sinh cula
cac bac si: vao thoi di€ém nay viéc lam dung khang
sinh da dem lai khong it phan Ung phu.

2. Co sO tri thic cua MYCIN dugc thu nap tu céac
chuyén gia xuat sac nhat trong linh vuc.

3. MYCIN khong bao gig di dén ngay két luan dé lubn
c6 thém cac thong tin cot yéu qua moi budc.

4. MYCIN duogc hinh thanh tu mot chuong trinh tri tué
nhan tao da duoc ap dung thuc té€ (DENDRAL) va
da duogc thuc hién tai trung tam y té noi tiéng vai
c4c tri thirc mdi nhat vé bénh hoc va dugc hoc.
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3.2 LY THUYET VE SU CHAC CHAN
o

MB (Measure of Belief in): d0 do su tin cay
MD (Measure of Disbelief in): d0 do su khoéng tin cay
CF (Certainly Factor): Hé s6 chac chan
Goi: MB(H/E) la do do su tin cay cUa gia thuyét H khi
c6 ching cU E.
MD(H/E) la d6 do su khong tin cay cla gid thuyét H
khi c6 chimng cU E.
Khi dé: 0 < MB(H/E) < 1 trong khi MD(H/E) = 0
0 < MD(H/E) < 1 trong khi MB(H/E) = 0
P6 do chac chan CF(H/E) duogc tinh bang cong thic:
CF(H/E) = MB(H/E) — MD(H/E)
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3.2 LY THUYET VE SU CHAC CHAN(tiép)
c

1. Luat don gian: r: If(e) then (c)
CF(e) la dd do chac chan cla ching cd.
CF(r) 1a do do chac chan cla luat suy dién.
Khi d6: CF(c) la d6 do chac chan cla két luan sé& dugc tinh
bang cong thurc:
CF(c) = CF(e) * CF(r)
2. Luat phuc tap:
® If(el AND e2) then (c)
CF (el AND e2) = MIN(CF(el), CF(e2))
® if (el OR e2) then (c)
CF (el OR e2) = MAX(CF(el), CF(e2))
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3.2 LY THUYET VE SU CHAC CHAN(tiép)

55

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 cuing két luan:

- Luat 1: If(e1) then (c) véi CF(rl): dd do chac chan cta luat
1

- Luat 2: If(e2) then (c) véi CF(r2): dd do chac chan cta luat 2

® V@i CF(tl1), CF(t2) la CF cua két luan cua luat 1 va 2, khi
CF(t1) va Cf(t2) déu duong thi:

Cténg = CF(t1) + CF(t2) - CF(t1) * CF(t2)
¢ Khi CF(t1) va Cf(t2) déu am thi:
Cténg = CF(t1) + CF(t2) + CF(t1) * CF(t2)
® NE&u CF(t1) khac dau véi CF(t2) thi:
Cténg = (CF(t1) + CF(t2)) / (1 - MIN(ABS(CF(t1)), ABS(CF(t2))))



Vi du vé lap luan trong Hé MYCIN
———

® Vidu: Co 7 luat sau day:

rl:
2.
r3:
r4.
IS:
I6:
r/:

If(el) Then (c1l) CF(r1) = 0,8

If (e2) Then (c2) CF(r2) = 0,9

If (e3) Then (c2) CF(r3) =0,7

If (e4) Then (c3) CF(r4) = 0,6

If (NOT e5) Then (c3) CF(r5) = 0,5

If (c2 AND c3) Then (c4) CF(r6) = 0,9
If (c1 OR c4) Then (c5) CF(r7) =0,8

® Bang luat nay tao thanh mang suy dién &
hinh 3.1 véi ¢5 la gia thuyét can hudng dén.

56



Hinh 3.1. Mang suy dien
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Lap luan trén mang suy dien
S

® Gia sircac ching cd el, e2, e3, e4, e5 co6 dd
do chac chan nhu sau:

CF(el) =0,9
CF(e2)=0,9
CF(e3) =-0,3
CF(ed4) =0,4
CF(e5) =-0,3
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Lap luan trén mang suy dien (tiép)
... ]

Chung ta se lap luan ttr cac CF cua chiing clr dan
lén gia thuyét c¢5 nhu sau:

Dua vao luat rl tinh dugc CF(cl):

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

Dua vao luat r2, r3 tinh dugc CF(c2)

V&i luat r2: CF(c2) = CF(e2) * CF(r2) =0,9*0,9 =
0,81

Vi luat r3: CF(c2) = CF(e3) * CF(r3) =-0,3* 0,7 =
-0,21

Do CF(c2) cua r2 tréi dau véi CF(c2) cla r3, nén:
CF(c2)tong = (0,81 + (-0,21)) / (1-MIN (0,81, 0,21)) =
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Lap luan trén mang suy dien (tié€p)
... ]

Dua vao luat r4, r5 ta tinh dugc CF(c3)

Vai luat r4:

CF(c3) = CF(e4) * CF(r4) = 0,4 * 0,6 = 0, 24

Vi luat r5:

(C)II?LE_)CB) = CF(NOT e5)*CF(r5) = -CF(e5)*CF(r5) = 0,3*0,5 =

Do CF(c3) cua r4 va CF(c3) cua r5 cung duong nén
CF(c3)téng = 0,24 + 0,15 -0, 24 * 0, 15 = 0,354

Dua vao luat r6 ta tinh duoc CF(c4):

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

Dua vao luat r7 ta tinh dugc CF(c5)

CF(c5) = MAX(CF(c1), CF(c4)) * CF(r7) = MAX(0,72, 0,3186) *
0,8 =0,576

Nhu thé db chac chan cua gia thuyét c5 14 0,576.



Chuong4 Heé hoc
S —
4.1 MO PAU

Céac chuong truoc da thdo luan ve biéu dién va suy luan
tri thurc. Trong truong hop nay gia dinh da c6 san tri thuc
va c6 thé biéu dién tudng minh tri thirc.

® Tuy vay trong nhiéu tinh hudng, sé khéng cé san tri thuc
nhu:

- Ky su tri thitc can thu nhan tri thic tu chuyén gia linh vuc.
- Can biét cac luat mo ta linh vuc cu thé.

- Bai toan khong duoc biéu dién tudng minh theo ludt, su
kién hay cac quan he.

® C6 hai tiép can cho hé théng hoc:

- Hoc tu ky hiéu: bao gom viéc hinh thic héa, stira chira cac
luat twong minh, su kién va cac quan hé.

- Hoc tu dir liéu sd: duoc ap dung cho nhiing hé thong duoc
mé6 hinh dudi dang sO lién quan dén cac Ky thuat nham toi
uu cac tham so0. Hoc theo dang s® bao .gom mang Neural
nhan tao, thuat gidi di truyén, bai toan t0i uu truyén thong.

- Cac ky thuat hoc theo s6 khéng tao ra CSTT tuong minh.



4.2 CAC HINH THUC HOC

62

1. Hoc vet: Hé ti€p nhan cac khang dinh cta cac quyét

dinh dang. Khi hé tao ra mot quyét dinh khdng dting,
hé sé dua ra cac luat hay quan hé ding ma hé da su
dung. Hinh thic hoc vet nham cho phép chuyén gia
cung cap tri thic theo kiéu tuong tac.

. Hoc bang cach chi dan: Thay vi dua ra mot luat cu thé

can ap dung vao tinh huéng cho truéc, hé thong sé
duoc cung cap bang cac chi dan téng quat. Vi du:
"gas hau nhu bi thoat ra tir van thay vi thoat ra tur ong
dan". Hé théng phadi tu minh dé ra cach bién doi tu
triru twong dén cac luat kha dung.

. Hoc bang qui nap: Hé théng dugc cung cap moét tap

cac vi du va két luan duoc ruat ra tir tung vi du. Hé lién
tuc loc cac luat va quan hé nham xu ly tirng vi du maéi.
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4.2 CAC HINH THUC HOC (Tiép)
< ]

4.

Hoc bang tuong tu: Hé thong duoc cung cap dap u‘ng ding
cho cac tac vu tuong tu nhu’ng khong giong nhau. Hé thong
can lam thich Ung dap Ung truéc dé6 nham tao ra mot luat
m@&i c6 kha nang ap dung cho tinh huéng méi.

. Hoc dua trén g|a| thich: Hé thong phan tich tap cac loi g|a| vi

du (va ket qua) nham an dlnh kha néang dung hoac sai va tao
ra cac giai thich dung dé hu‘ong dan cach giai bai toan trong
tuong lai.

. Hoc dua trén tinh hudng: Bat ky tinh huong hao duoc hé

thong Iap luan deu duoc luu trir cung vGi két qua cho du
dung hay sai. Khi gap tinh hudng méi, hé thong sé 1am thich
nghi hanh vi da luu trir véi tinh hudéng méi.

Kham pha hay hoc khong giam sat: Thay vi c6 muc tiéu
tuwong minh, hé kham pha lién tuc tim ki€m cac mau va quan
hé trong dir Ileu nhap. Cac vi du vé hoc khong giam sat bao
gom gom cum dit liéu, hoc dé€ nhén dang cac dac tinh co
ban nhu canh tur cac di€m anh.



Vi du vé CAC HINH THU'C HOC
S

Vidu:

- Hé MYCIN

- Mang Neural nhan tao

- Thuat toan hoc Quinland

- Bai toan nhan dang

- May choi co card, co tudéng
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4.3 THUAT GIAI Quinlan
G

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

- Do Quinlan dua ra nam 1979.

- Y tudng: Chon thubc tinh quan trong nhat dé
tao cay quyét dinh.

- Thudc tinh quan trong nhat la thudc tinh phan
loai Bang quan sat thanh cac bang con sao
cho t& moi bang con nay dé phan tich dé tim
quy luat chung.
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4.3.1 THUAT GIAI A. Quinlan
G

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




VGi moi thuoc tinh cua bang quan sat:
]

® Xét vector V: c6 s6 chiéu bang so phan loai

N V(Size:SmaII) = (ASmaII’ BSmall)

- A,..,=S0 quan sat A co Size la Small / Téng s quan sat c6 Size=Small

Be.,= SO quan sat B c6 Size la Small / Tong s6 quan sat c6 Size=Small
V(Slze Small) — (1/3 2/3)
V(Slze Large) — (2/ 5 3/ 5)

® VG&i thudc tinh Nationality
V(Nat:German): (2/4 2/4)

VNat = Frencry = (15 0)

V (Nt = italian) = (0/3,3/3)=(0, 1)
® Thudc tinh Family:

Vv = (3/5 , 2/5)

Vv = (0/3,3/3)=(0, 1)

(Family=Single) —

(Family = Married)
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VGi moi thuoc tinh cua bang quan sat:
... ]

Chi con xét German STT | Size | Family | Conclusion
*Thudc tinh Size: .

V(Size:Small) = (1/2 J 1/2) ! Smal Slngle A

\/(Size:Large) = (1/2 , 1/2) 2 Large | Single A
*Thudc tinh Family: 3 | Large | Married B

V. .« )=(2/2,0,2)=(1, 0)

(Family=Single .
4 Small | Married B
V(Family=Married):(O/212/2):(0 ’ 1)

/ Té\%

Italian French German

7N

Single Married
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VG&i moi thuoc tinh cua bang quan sat(tiép)

69

Nationality
Italian French German
Single Married

Rule 1: If (Nationality IS Italian) then (Conclusion IS B)

Rule 2: If (Nationality IS French) then (Conclusion IS A)

Rule 3: If (Nationality IS German) AND (Family IS Single)
then (Conclusion IS A)

Rule 4: If (Nationality IS German) AND (Family IS Married)
then (Conclusion IS B)
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Thuat giai: Hoc theo do bat dinh
]

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 No Hardware Up
6 New No Software Up
7 Midle No Software Up
8 New Yes Software Up
9 Midle Yes Hardware Down

10 Old Yes Hardware Down




Hoc theo do bat dinh(tiép)
]
® PO bat dinh cua X: E(X) = _i p. 10g2 D,

® Tinh Entropy cho moi thudc tinh va chon thudc tinh
c6 Entropy nhd nhat.

E(C/A)=-% p(c;a;)log, p(c;,a;)
i=1

4. 4 2 2
E(C/ =-—log, —-=log, = =0.918
( q 1082 ¢ =108,

Competition=No 6

E(C/ :-110g21-§10g2220.811

Competition=Yes
P 4 4 4

E(C/Competition) =0.6*0.918 +0.4*0.811 =0.8752
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Hoc theo do bat dinh(tiép)
.00

e Tuong tu: STT | Competition Type Profit
E(C/Age) =04 1 Yes Software Down
E(C/Type) = \1 2 No Hardware Up

® Age cho nhiéu théng
tin nhat 3 No Software Up

4 Yes Hardware Down
Age
Old/ il\ilde\’ New
Down Competition le

I\‘I}/ \QSA
72
Up

Down



Hoc theo do bat dinh(tiép)
... ]

Age

Td/ Milde\> Tw

Down Competition Up
V Nes‘
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

/3



4.4 THUAT GIAI ILA(Inductive Learning Algorithm)

]

Xac dinh dir liéu

1. Tap mau dugc liét ké trong mot bang, véi moi dong
tuong Ung mot mau, va moi cot thé hién mot thudc
tinh trong mau.

2. Tap mau c6 m mau, moi mau gom k thudc tinh va
cd moOt thuOc tinh quyét dinh. Tong s6 n cac gia tri
cUa thudc tinh quyét dinh chinh 1a s6 16p cua tap
maul.

3. Tap luat R ¢o6 gia tri khéi tao la O

4. Tat cd cac dong trong bang ban dau chua duoc
danh dau (ki€m tra).
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4.4 THUAT GIAI ILA(tiép)
.

® Byoc 1: Chia bang m mau ban dau thanh n bang con.
M0| bang con Ung vGi mot gia tri cua thudc tinh phan 16p
cUa tap mau.

(* thuc hién cac budc 2 dén 8 cho moi bang con®)
® Budc 2: Khéitao bién dém két hop thudc tinh j, j=1.

® Budc 3: VGi moi bang con dang khao sat, phan chia
danh sach céac thudc tinh theo cac t6 hop phan biét, mOi
t0 hop Ung vai j thudc tinh phan biét.

® Budc 4: V6i moi tb hop céac thudc tinh, tinh sO luong cac
gia tri thudc tinh xuat hién theo cung to hop thudc tinh
trong cac dong chua dugc danh dau cua bang con dang
xet (ma dong thOi khong xuat hién véi to hop thudc tinh
nay trén cac bang con lai). Goi td hgp dau tién (trong
bang con) c6 s6 lan xuat hién nhi€u nhat la t6 hop I6n
nhat.
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4.4 THUAT GIAI ILA(tiép)
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® Budc 5: Néu td6 hop I6n nhat bang O, tang j 1én 1 va

quay lai budc 3.

Budc 6: Banh dau cac dong thod té hop I6n nhat cla
bang con dang xu ly theo |6p.

Budc 7: Thém luat méi vao tap luat R, véi vé trai la tap
cac gia tri cha thudc tinh (ng vdéi t6 hop 16n nhat (két
hop céac thuOc tinh bang toan tir AND) va vé phai la gia
tri thudc tinh quyét dinh tuong Ung.

Budc 8: Néu tat cd cac dong déu da duogc danh dau
phan [6p, tiép tuc thuc hién tir budc 2 cho cac bang con
con lai. Nguagc lai (néu chua danh dau hét cac dong) thi
quay lai budc 4. Néu tat ca cac bang con da dugc xét thi
két thac, két qua thu dugc la tap luat can tim.
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Minh hoa thuat gidi ILA
. 00|

Még Size Color Shape | Decision

SO

1 medium blue brick yes
2 small red wedge no
3 small red sphere yes
4 large red 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 16p doi tuong




/8

Minh hoa thuat gia
o

i ILA(tiép): Buoc 1

Bang con 1
Mau sO cii, m&i 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
Mau sO cii maéi 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. Vi n=2, Chia thanh hai bang con theo thubc tinh Decision




Minh hoa thuat gidi ILA(tiép)
]

« Ap dung budc 2 cua thuat gidi vao bang con th(
nhat trong bang trén. V&i j=1, danh sach cac t6 hop
thudc tinh gom c6 {Size}, {Color}, va {Shape}.

* V&i t6 hop {Size}, gia tri thudc tinh "medium" xuat
hién trong bang con th& nhat nhung khong co
trong bang con th( hai, do d6 gia tri t6 hop 16n
nhat la "medium". B3i vi cac gia tri thubc tinh
"small" va "large" xuat hién trong ca hai bang con,
nén khong dugc xét trong budc nay. V4i td hop
{Size}, gia tri thudc tinh "medium" chi bang 1
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Minh hoa thuat gidi ILA(tiép)
]

* Xét ti€p cho t6 hop {Color} thi gia tri t6 hop 16n nhat
la bang 2, Ung vai thudc tinh "green”, con thudc tinh
"blue" 1a bang 1.

* Tuong tu, véi t6 hop {Shape}, ta c6 "brick" xuat
hién mot lan, va "sphere” hai lan. Bén cudi budc 4,
ta c6 to6 hgp {Color} véi thudc tinh "green" va {Shape}
vGi thubc tinh "sphere" déu cé soO lan xuat hién [6n
nhat la 2. Thuat todn mac dinh chon trudng hop th(
nhat dé xac dinh luat t6 hop 16n nhat. Dong 3 va 4
dugc danh dau da phan 18p, ta co luat dan nhu sau:

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

81

e Tiép tuc thuc hién budc 4 dén 8 cho cac mau con lai (chua
danh dau) trong bang con nay (tUc dong 1 va 2). Ap dung tuong
tu nhu trén, ta thay gia tri thubc tinh "medium" cla {Size}, "blue"
clia "Color", "brick" va "sphere" cla {Shape} déu xuat hién mot
lan. BGi vi sO lan xuat hién nay giong nhau, thuat gidi 4p dung
ludt mac dinh chon truong hop dau tién. Ta cé 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 budc 4 dén 8 trén dong con lai (tic dong 2). Gia tri thudc
tinh "sphere" cla {Shape} xuat hién mot 1an, ta co luat th ba:
:Rule 3: IF shape IS sphere THEN decision IS yes

Dong 2 dugc danh dau. Nhu vay, tat ca cac dong trong bang con 1 da
dugc danh dau, ta chuyén qua xtr ly ti€p bang con 2.




Minh hoa thuat giai ILA(tiép)
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*Thudc tinh "wedge" cla {Shape} xuat hién hai lan trong dong 1 va 2
clia bang con nay. Danh dau céac dong nay vdi luat dan thir tu sau:
Rule 4: IF shape IS wedge THEN decision IS no

* V@i dong con lai (tc dong 3) cua bang con 2, ta ¢6 thudc tinh {Size}
véi gia tri "large" cé xuat hién trong bang con 1. Do do, theo thuat
gidi, ta loai bo truong hop nay. Tuong tu nhu vay cho gia tri "red" cua
{Color} va "pillar" cua {Shape}. Khi do, ILA tang j1én 1, va khdi tao céac
t0 hop 2 thulc tinh Ia {Size va Color}, {Size va Shape}, va {Color va
Shape}. Cac t6 hgp th( nhat va th(r ba thod man diéu kién khéng
xuat hién trong bang con 1 véi cac cap thudc tinh hién c6 cta dong
nay. Theo luat mac dinh, ta chon luat theo truong hop th& nhat. Banh
dau dong nay, ta co thém luat dan thr 5:
Rule 5: IF size IS large AND color IS red THEN decision IS no



Minh hoa thuat gidi ILA(tiép)
]

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

Panh gia thuat giai:
* SO luong céc luat thu dugc xac dinh mic do thanh coéng cla thuat
giai. Bay chinh la muc dich chinh cua cac bai toan phan I6p thong
qua moOt tap mau hoc. Ngoai ra, dé danh gia cac hé hoc quy nap la
khd nang hé théng c6 thé phan |6p cac mau dugc dua vao sau nay.
* Thuat gidi ILA dugc danh gia manh hon hai thuat gidi vé phuong
phap hoc quy nap trudc day la ID3 va AQ).
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Chuong 5: Hé thong mo cho céac bién lién tuc

]
5.1 Céac khai niém
1. Tap rd va ham dac trung
- Ngbn ng{r tu nhién va logic ma.
- Tap rd (crisp set): Goi A la mot tap haop rd, mot phan ti x
c6 thé cé xOA hoac xOA, C6 thé sir dung ham x dé€ mo t3
khai niém thudc vé. Néu x OA, X(X) = 1, nguoc lai néu x
0 A, X (X)=0. Ham x dugc goi la ham dac trung cua tap
hop A.

- Tap moO va ham thanh vién: Khac véi tap ro, khai niém
thudc vé dugc md rOng nham phan anh mdc do x la
phan t& cla tap mo A. M6t tap mao (fuzzy set): A duoc
dac trung bang ham thanh vién p va cho x la mot phan
tar, W, (x) phan anh muiec doé x thudc vé A.

- MOt tap mo A trong tap vii tru U dugc xac dinh bdi ham:
84 W U -[0,1]



5.1 Cac khai niém vé Logic mo
"

* Vidu ve tap mo:
- High
- Young
- Ségan7
- Toc do nhanh
Biéu dién tdp mo:
1. Néu tap vii tru U l1a roi rac va hitu han thi tap mo A trong U
duoc biéu dién:

A= Z IUAX(X)
xUU

Vi du: Cho U={a, b, c, d}. Ta c6 thé xac dinh mét tdp m& A nhu sau:

0.3 05 0O 0.7
+ + — +
a b C d

A = Hodc A={0.3, 0.5, 0.0, 0.7}
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5.1 C4c khai niém vé Logic mo(tiép)
]

2. Néu tap vii tru U 1a lién tuc thi tdp mo A trong U duoc bi€u diéen:

A — /"IA(X) dX
X!U X

Vi du: Tap m& A={“S6 gan 2"} c6 thé xac dinh ham thudc nhu sau:

Ha(x) = e

- a (-2’
A—I . dx

x U
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5.1 Cac khai niém vé Logic mo(tiép)
c

Ghi chua: Po thi ham thudc cho tdp m& A={“Sé gan 2"} c6 thé xac dinh
cach khac nhu sau:

0 néu x<1
x-1 néu 1< x <2

K, (X)= 1 néux =2
-x+3 néu2<x< 3
0 néu x>3
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5.2 Cac dang cua ham thanh vién

® Cac ham thanh vién cua tap mo cé 3 dang co ban la:
dang tang, dang giam va dang chudng

® Dang S tang A

1,0

|

Hinh 42. HamsS tang
® b)Dang S giam
® ¢) Dang hinh chubéng

1,0

0,5 /
0,0 /

|
v-poy-p2 B RS2y +p

Hinh 4.3. Ham dang chudng
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5.3 Bién ngdn ngir (Linguistic Variable)
]

Logic mo lién quan dén Iap luan trén cac thuat nglr m& va mo

ho trong ngdn ng{r tu nhién cdia con ngudi.

Bién nhan céc tU trong ngdn ng{ tu nhién lam gia tri goi la

bién ngdn ngr.

Bién ngon nglr duoc xac dinh béi b bon (x, T, U, M):

- X latén bién. Vi du: “nhiét do”, “téc do”, “4p suat”, ...

- T latap céac tu (cac gia tri ngdn ng(r) ma x co6 thé nhan. Vi
du: x la “toc do” thi T co thé la T={cham, vira, nhanh}

- U la mién gia tri ma x c6 thé nhan. Vi du, néu x la “téc do”
cla xe may thi U=[0 .. 120 km/h]

- M la luat ngr nghia, Ung vGi moi tir tOT vGi mot tap mo A.



5.4 Bién ngon ngtr (ti€p)
]

Bién ngon ng(r C4c gia tri dién hinh
Nhiét do Noéng, lanh
Po cao Thap, trung binh, cao
ToOc db Cham, vua, nhanh

Vi du: Cho x la toc do, T={cham, vura, nhanh}, cac ti “cham”,
“vua”, “nhanh” duoc xac dinh boi cac tap mo trong hinh sau:

Cham Vua Nhanh

XX

30 50 60 70 120

v
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5.5 Gia tU
<« -]

® Giatllam mo hé thém cac cau nhu: rat, hoi, cé vé, ...
1. Ra’t: p‘Ré't(A) (X) — (“’A(X))Z

Vi du: Tap m& gom nhiing ngudi rat cao
2' CO glﬁn I m6t Ilt uCo gian (A) (X) - (HA(X))O'5

Vi du: A la tap nhiing nguoi tam thudc thi Co gidn A |1a tap nhiing ngudi thién vé
cao va thap trong nhirng nguai tam thudc.

3. Nhan manh/ thuc su la:
uNhén manh(A) (X) - Z(LJ'A(X))2 néu O < “A(X) < 05

“Nhé’n manh(A) (X) = 1_2(1_MA(X))2 néu 05 < p‘A(X) < 1
Vi du: Sau khi dung phép toan nay vdi tap md cao ta dugc tap nhiing ngudii thuc
Su cao

4. Manh mé [ ratrat: g, s ) = (HA)"

Vi du: Sau khi dung phép toan nay vdi tap ma cao ta dugc tap nhing nguaii thuc
91 Su cao



5.6 Cac phép toan trén tap mo

Cho batap mo A, B, C vGi p,(X), Mg (X), He(X)
® C=AN B pe(X) = Min(,(x), K (X))

o C=ATB: pox) = max((x), s (X))

¢ C=m A (¥ = 1- ()

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

® U Thap (X) = 0.0/2.5+ 0.2/1.55 + 0.5/1.60 + 0.2/1.65 + 0.0/1.70
Dung dé€ chi nhitng ngudi tam thudc: gia tri cao nhat & gilra tap, thap nhat & 2 bén
® Ueoo Thap (X) =1.0/1.5+ 0.8/1.55 + 0.5/1.60 + 0.8/1.65 + 1.0/1.70

Dung dé€ chi nhiing ngudi khéng tam thude
® |lL.,(x)=1.0/1.5+ 0.8/1.55+ 0.5/1.60 + 0.2/1.65 + 0.0/1.70

92 Dung dé€ chi nhiing ngudi khéng cao hay tam thudc hay thap.



5.7 Suy dien mo

93

Ménh dé mo 1a ménh dé khang dinh gia tri cho bién ngdn ng(r.
<Mién xac dinh X> is <tap mo A>
Vi du: Chiéu cao la tam thudc
=" Logic m& sUr dung tap mo trong cAc ménh dé ma.
IF XisATHENY is B
Vi du: Néu chiéu cao la tam thudc thi trong luong la
trung binh
* Néu A va B la tap mo thi Hé chuyén gia luu trr lién két (A,B)
trong ma tran M (hay ky hiéu R).
* CO thé thé hién cd A va B nhu céc vector (A, B) thich hop va
dat quan hé nay vao ma tran M.
- Ma tran lién két mo M anh xa tap md A sang tap mo B.
* Hai ky thuat suy dién théng dung Ia;
* Suy dién Max-Min
e Suy dién cuc dai.
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5.7.1 Nhan ma tran vector mo

Cho A=(a, a,, ...,a, VOia = Hu(x)
Cho B =(b,, b,, ..., b)  V6ib = p(y)

Matran M, dugc xac dinh nhusau: AoM =B
Trong d6 b, = Max { Min (a, my)} 1< i< n

Vidu: Cho A=(0.2,0.4,0.6, 1)
Cho

0.1
M= 0.6
0.8
— 0.0

0.6
0.8
0.6
0.5

0.8
0.6
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

Tuong tu b,=0.6 va b, = 0.5
Nhu vay, B=(0.6, 0.6, 0.5)



5.7.2 Suy dien Max-Min (Tim ma tran M)
- 0]

- Suy dién Max-Min: m, = Min(a, , b))
Vidu: X:nhiét do, tap mo A trén X: “nhiét d6 binh thuong”
Y: toc dob, tap mo B trén Y: “t0c do via phai”
Gid s 6 luat: IF nhiét d6 binh thudng THEN toc d6 vua phai”.
Gia sU cac tap mo thé hién bang céc vector sau:
Nhiét d6 binh thudng =(0/100, 0.5/125, 1/150, 0.5/175, 0/200)
Hoac (0, 0.5, 1, 0.5. 0)
T6c 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 dugc tao ra nhu sau: B
| 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)

95



5.7.3 Suy dien Tich cuc dai (Tim ma tran M)
o ]

- Dung phép nhén dé tao cac thanh phan ctia ma tran M
m;=a*b,

Suy dién Tich cuc dai:
- Sau d6 dung céach tinh Max-Min d€ suy ra B’ tu A’

Vidu: A=(0,0.5,1,0.5,0)
B=(0,0.6,1,0.6,0)

Ma tran M dugc tao ra nhu sau:

0.0
0.0
M=" 0.0

0.0
- 0.0

0.0
0.3
0.6
0.3
0.0

Chotap A’=(0, 0.5, 0,0, 0)
Ta co 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)
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0.0
0.5
1.0
0.5
0.0

0.0
0.3
0.6
0.3
0.0

0.0
0.0
0.0
0.0
0.0




97

5.8 NGUYEN LY XU LY CAC BAl TOAN MO

——| Lip luin me T

E& mé hoa B3 giai mé
Vao E FEa I

Hinh 9.4. Hé thGng mo
1. MG hoa: Chuyén déi gia tri rd dau vao thanh vector

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

tri mo (x)d
XU (x)dx
3. Gidi mo: Phuong phap diém trong tam _Ur Ha

Xo
IﬂA(X)dX




5.8 NGUYEN LY XU LY BAI TOAN MO(ti€p)
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———| Lip ludn mé T

E& mé hoa B3 giai mé
Vao E FEa I

Hinh 9.4. Hé thong mo
Bai toan 1: D liéu Input la cac gia tri ro.
Vi du: Xét bai toAn ma& xac dinh bai cac luat sau:
Luat 1:if x is Aland y is B1 Then z is C1
Luat 2:if x is A2 ory is B2 Then z is C2
Vao: tri x0, y0

Ra : tri zO tuong Ung



5.8 NGUYEN LY XU LY BAI TOAN MOi(ti€p)
< ]

Ung vdi tdp ma A, ta c6 ham thanh vién p ., (x)
Ung véi tdp md A, ta c6 ham thanh vién p ,, (x)
U'ng vGi tap mo B, ta c6 ham thanh vién p , (y)
U'ng vGi tdp mo B, ta c6 ham thanh vién p _, (X)
U'ng vGi tap mo C, ta c6 ham thanh vién u _, ()
U'ng vGi tdp mo C, ta c6 ham thanh vién p , (x)

Hal HEl Hel

/ El A
Huz HE2 Hez
Ao E Cs
A LA
/ N
#0 ¥
He 21 Ca
99 Vi R

HelZ) = wpey + wapos
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Vi du: Giai bai toan diéu khién tu déng mo cho hé
thong bom nuéc Iay nuoc tir giéng.

Trong khi hé hét nuoc va trong giéng co nuoc thi
may bom tu déng bom.
H.Ppay H.Lung H.Can

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

*\/&i bién ngbn nglr H6 c6 cac tdp mo ho day (H.bay), ho lung
(H.Lung) va ho can (H.Can).

*\/&i bién ngbn ngir Giéng c6 cac tdp mo nudc cao (N.Cao), nudc vira
(N.Vira), nudc it (N.It).

*\/Oi bién ngbn nglr két ludn xac dinh thoi gian bom sé cé céac tdp mo
bom vira (B.Vira), bom lau (B.Lau), bom hoi lau(B.HoiLau).



Vi du (tiép)

Trong do6 x chi d0 sau ciia HO (0<=x<=2), y chi d0 sau cua Giéng
(0O<=y<=10) va z chi th&i gian bom (0<=z<=30).

B.Lin B Vira
1 } -------- [ . 1

L
Y

30 15 30 20 30
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Vi du (tiép)

102

Tu bang trén ta c6 céac luat:

*Luat 1: if x is H.Lung and y is N.Cao Then z is B.Vua

*Luat 2: if x is H.Can and y is N.Cao Then z is B.L4u

*Luat 3: if x is H.Lung and y is N.Vta Then z is B.Vua

*Ludt 4: if x is H.Can and y is N.Vtra Then z is B.Hoi lau

Néu nhap tri Input x0 =1 (P6 cao cua nuéc trong hé ),
y0 = 3 (Pé cao cua nuéc trong giéng)

HH Lung (300 = 1 — W = min {1.3/10 }
Ly Caciyo) = 3/10

HH Can(z0)=0.5

HL (wo)=23/50 :lL = Woa=rmmin {0.5.353/5 =05
a0

HH Lumg(200=1 = Ws=min {1,375 }=3/5
L s (70 =305

MH . Cani2203=0. 5

> PN } — Wlq = min {0.5,3/5 }=0.5
P a0



U 4

Vi du (tiép)

A0

B Lan

L

B.Vira

B Vira

20
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Vi du (tiép)

mac -goI'la cac rong so cua lua |

104

Theo ly thuyét ham thanh vién cta két luan cho bdi cong thic:
H(2)=2Wu , (4 i=1..N

U .(2) = W,_.B.Vua(z) + W,.B.Lau(z) + W,.B.Vua(z) + W,.B.Hoi Lau(z)

U .(z) = 3/10.B.Vua(z) + 0.5.B.Lau(z) + 3/5.B.Vua(z) + 0.5.B.HoiLau(z)
Budc ti€p theo la ta phai gidi ma t& ham thanh vién cla két luan bang
canh tinh trong tdm cua ham p _(2)

« (zu-(z)dz
MOJ’QE[‘})H&C(Z) Ial He (2)
val IZ,Uc(Z)dZ
z,=2———=8.15
Iﬂc(z)dz

Vay Defuzzy(z) =8.15
Do d6 néu muc nudc trong ho va giéng la 1m va 3m thi thoi gian can
bom la 8 phut va 15/100 giay.



Kh&r mo: Lay di€m trong tam
S

J'x,uA(x)dx J'x 'uUi (x)dx

J M 05 1, (o

n

J' XUy (x)dx

=17

> [, (0

=17
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Tinh cac tich phan

, (x)d
) :J'x,u x)dx

i J #400dx
—_— H 2 2 2 2
J'x,uA(x)dx —E(Bm2 -3m; +b” -a” +3m,b +3m1a)

J'/JA(X)CIX =%(2m2 - 2m, +a +b)
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5.8 NGUYEN LY XU LY CAC BAI TOAN MO (tié€p)
< ]

Poi tuong
diéu khién

v
\4

——(O—— B di€u khién

Cam bién
(Sensor)

A

BO diéu khién mo:

SISO: Single Input, Single Output

MIMO: Multi Input, Multi Output

SIMO: Single Input, Multi Output
107 MISO: Multi Input, Single Output



5.8 NGUYEN LY XU LY CAC BAI TOAN MO (tié€p)
< ]

BO diéu khién mo:
SISO: If(AisA,) Then (Bis B))
If (AisA,) Then (BisB,)
MIMO: If (AjisA,)and...and (A, isA,,) Then (B, is B,;) 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 (AisA;)and...and (A, isA,,) Then (BisB,)
i]l‘.(A1 ISA,)and..and (A isA,;) Then(BisB,)
SIMO: If (Ais A, Then (B, is B;;) and ... and (B,is B,,)

108 If (Ais A) Then (B, is B,,) and ... and (B,is B_)



Bai tap: Piéu khi€n muc nuéc

Bai toan diéu khién muc nuoc: Khong phu thudc vao luong
nudc chady ra khoi binh, can phai diéu chinh van cho luong
nudc chay vao binh vira du dé sao cho muc nuéc h trong
binh la luén khéng doi.

< ‘

Gia st bo diéu khién la con nguoi, sé co6 cdc nguyén tac sau:

R1: Néu muc nudc la thap nhiéu thi van 8 mirc dé mo to
R2: Néu muc nuéc la thap it thi van & mirc dé6 mé nho
R3: Néu muc nudc la du thi van 6 vi tri déng.

109  R4: Néu muc nudc 1a cao thi van & vi tri déng.



Bai tap: Piéu khi€n muc nudc(tiép)
o]

Céac bién ngén ngir:
+ X la muc nudc:co 4 gia tri T={thap nhiéu, thap it, du, cao}
+ y van: c6 3 gia tri T={to, nho, dong}

Muc nudc X O [0 .. 3] (mét)

H(x) |
Thap nhiéu Thap dua cao

0.7
0.4

\4
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Bai tap: Piéu khi€n muc nudc(tiép)
o]

VanY [1[0..10] (cm)
V@i y la d0 mé cua van, T={to, nhd, dong}

A

H(y)
déng nhoé to
1 10 y

Cho muc nudc cao x,= 2 m, héi d6 maé cua van y, la bao
nhiéu
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Chuong 6: Cong cu tao lap He CSTT
. 00|

Hé CSTT gom 3 thanh phan sau:
1. BO tao lap co sé tri thic: bao dam cac tinh
chat:
Nhat quan
Khéng mau thuan
Khong du thua dir liéu
Cap nhat de dang
2. BO tao dong co' suy dien

VGi m0| cach bleu dien tri thic can co chién luoc
suy dién tuong ung

Tao thuan tién cho bo phan giai thich
3. BO tao cac giao dién:
Cung cap kha ning tao giao dién véi nguoi st dung.
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Cong cu tao lap He CSTT
. 00|

6.1 Soan thao tri thirc

Cac churc nang co ban cua hé soan thao tri thuc:
Cho phép soan thao cac su kién, cac luat.
Pua ra pham vi tri thirc can thu nap.

Lén danh sach céac gia tri can thiét cho moi doi
tuong.

Kiém tra su ding dan cta cac luat dua vao.
Kiém tra su trung lap khi bé sung tri thtrc.
Cho phép stra doi, huy bo tri thuc.
® Hé soan thao tri thirc lam viéc trén co s ngén ngilr goc:
- Ngbén ngir tu nhién.
- Ngon ng hinh thure.
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6.1 Soan thao tri thirc (ti€p)
o

1. Soan thdo cac luat bang | Cacluatdang vén ban
ngon ngr tu nhién voi cl

Ngoén ngir goc

phap han ché. JE——
Vi du: ! / Ng{ phap
- IF chat1éng c6 d6 PH<6 Phan tich tif vung
THEN d6 la Axit A ——
IF tam giac c6 2 g6c bang l Tu dien

nhau THEN do la tam giac can Phan tich ¢l phap

Al L. . e x. S —
Phéan tich tar vung: Kiém tra loi l \ Ng( phap

chinh ta
Phan tich cu phdp: Ki€m tra 10|
cau, dat ménh de.
Biéu dién trong mdy tinh: Gom
cac su kién, cac luat.

Bi€u dién trong may tinh

‘ Ca s@ tri thic |

114 BO soan thao Co sd tri thiic



6.1 Soan thao tri thuc(tiép)
.

2. Soan thao céc luat theo cl phap ménh dé Horn
Hé soan thao luat = Hé soan thao vdn ban + Hé phén tich cu
phap.
Dang tobng quat cla 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>
<piéu kién> := <dk don gian> | <dk don gian> AND <dk>
<Pk don gian> := <danh tu> | <danh ti> <phép toan> <gia tri>
<Phéptoan>:=< I [|>]z2 |=]<>
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Vi du: Soan thao céac luat theo cu phap ménh dé Horn

Ludt: IF tudi < 30 THEN tré

Biéu dién bén trong: Luat Su kién
P, Tré P, Tubi
<30

Biéu dién bén ngoai:

<Lulét>\

IF <dk> THEN <dk chn gian>
<dk ddL gian> <danh tu>

— ] T

<danhlt£|'> <phépltoén> <Tié tri>
<

tuoi

30 tré
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6.1 Soan thao tri thuc
S

3. Soan thao céac luat dua vao b ba lién hop O-A-V

Dang tong quat cla luat:
IF <C,> AND <C,> AND ... AND <C,> THEN <C>

Trong d6 moi C, dugc bi€u dién dudi dang bd ba lién hop Object-Attribute-Value
(O-A-V)

NgU phap: Nhu cau Iénh Horn, ngoai trir diéu kién dugc thay bai:
<diéu kién don gidn> := <tén d6i tugng> <tén thudc tinh> <gia tri>
Ghi chu:

MOi lién hé gilra <doi tuong> <thudc tinh> <gia tri> dugc viét dudi dang:
<doi tuong>. <thuodc tinh> = <gia tri>
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6.2. Hé chuyén gia dua trén luat

. .
6.2.1 Hién thi su kién va luat

1. Hién thisu klen Bang ngoén ngu tu nhién hién thi cac
dong van ban chi ndi dung su kién

Vi du: Cao huyét ap
Viém phoi cap
2. Hién thi cac luét:

ong ngon nglr tu nhién
Bi€u dién trong Bdien khai niém | | Bi€u dién ngodi |  yvn
- — > >
et N ng(r cua KSTT Nng(r bd kniém N ng{ tu nhién ban

Dugi dang do thi
Bi€u dién khai niém: p,[p, .. [p, - q

Bi€u dién ngoai: ™ T
) /(/5 q

D
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6.2.2 Cap nhat tri thuc
S

1. Cap nhat luat: Khi cap nhat luat can
ki€m tra cac 2 diéu kién:
- Néu da ton tai thi loai bo.
- Néu chua ton tai thi ki€m tra c6 mau
thuan hoac tranh chap véi cac luat san
coO trong CSTT.

2. Cap nhat su kién: Kiém tra cu phap va
duyét trong CSTT, néu triing thi loai bo.
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6.2.2 Cap nhat tri thuc(tiép)
]

Tinh m&u thuan trong co sé tri thurc:

1. Su du thua cac luat, du thura su kién
2. MAu thuan trong co sé tri thirc

3. Su nhat quan cua cac luat

120



1. Su du thua cac luat, du thua su kién
S

Cho tap SC=(SF,SR)
Trong do: SC: co sO tri thurc
SF: tap cac su kién
SR ={r,r,, ..., 1.} : tap luat
r.: left. -q
BDn 5.1: Ta n6i tap SR suy dién luat r: left g, ky hiéu SRk,

néu OFO SF théa mén tat ca cac luat trong SR thi ciing théa
r.

Vi du: SF={a, b, c}, SR={r;: a »b,r,: b -c}f{a -c}
Pn 5.2: Bao déng cua tap luat: SR*={r| SR Fr}
Pn 5.3: Bao dong cua tap su kiénX OSF la
X*={A| X A O SR*}
Pn 5.4: Hai tap luat SR, va SR, la tuong duong néu:
SR,*=SR,*
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Thuat toan 6.1
o]

Input: SR={r, r, .., r.}

X O SF
Output: X={A| X -A 0 SR*}
Method:
TG = X;

Sat = Loc(SR, TG);
While (Sat # 1) do

{ r = Get(Sat); Ilr:left -q
TG =TG O {g};
SR = SR\ {r};
Sat = Loc(SR, TG);
}
Xr=TG
Return X*
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Su du thtra cac luat, du thtra su kién (tiép)

.
Vi du: Cho SR gom céac luat:
allb - c d - elg
C - a ble - c
blc -d clg - Db
allbd-b ellg - d
clle -a clle >g

Ta co: {b, d}* = (a,b,c,d,e,g}

123



Su du thtra cac luat, du thtra su kién (tiép)

124

Pn 5.6: MOt co s& ludt SR 1A cuc tiéu néu thoa:
1. Moi luat rOSR c6 dang Horn:
r: p, Up, O... Op, - q
2. Khdng ton tai luat rOSR, sao cho: (SRY{r})* = SR*
3. Khéng ton tai luat r: left ~q va tap con F OLeft, sao cho:
[(SRWr}) U {F »q}] * = SR*
Ghi chu: Pieu kién 2 tranh tinh trang du thua luat.
Piéu kién 3 tranh du thira su kién.
Vi du 1: Cho co s@ luat:
SR={r:allb -c,r,;a - b,r;:b - a}
Nhu vay, co s luit tuong duong toi thiéu la:
SR={r/,r,,r;}vlir,:a-choacr,/:b -c



2. Mau thuan trong co sa tri thirc

125

Pn 5.7: Cac luat r va r goi la xung dot véi nhau néu ton tai su'lién hé gila
ching nhu sau:

r:left - q; r:left - p;left Oleft hoac left' O left; nhung pva g la
mau thuan nhau.

Vidu: rIFATHENDB
' IF A AND C THEN NOT B

bn 5.8: Cac: luat c6 gia thiét v6 dung: 1a cac lugt c6 két luan gidéng nhau va
tap cac phan cua céac gia thiét tao nén hang deé.

Vidu: r:IFAANDBTHENC

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

r”: IF ATHEN C

Pn 5.9: Luat noi vong mau thuan: La day cac luat ma trong dé cac két qua
cla luét trudce la mot phan clla gid thiét tiép theo va trong ching cé gay
mau thuan gilra cac su kién.

Vidu: IFAANDBTHENC
IF C AND D THEN NOT A



3. Su' nhat quan cuUa cac luat
]
Giai quyét mau thuan trong co so tri thic:
Néu cé ton tai hai luat r va r mau thuan, can chi ra
ludt nao sé loai bd
Nguyén tac 1: Dua vao trong s6 cla luat
Luat r' dugc loai bé néu w(r’) < w(r)
Vidu: r': IF c6 tién THEN mua xe may
r: IF c6 tién THEN mua xe 6t
Ta co w(r) < wl(r)
Nguyén tac 2: Dua vao tan suat xudt hién
Luat r duogc loai bd néu f(r) < f(r)
Vi du: r': IF nha & xa THEN khong lam viéc ban dém
r: IF nha & xa AND phai tAng ca THEN c6 thé lam
dém
126



3. Su nhat quan cua cac luat (tiép)

Nguyén tac 3: Dua vao Iinh vuc dang xét
r': IF ludt r va r mau thuan nhau
AND luat r thubc Iinh vuc A
AND luat r’ thuoc Iinh vuc B
AND dang xét [inh vuc A
THEN loai bo luat r’
Nguyén tac 4: Truong hap tranh chap (chung- riéng)
IF luat r va r mau thuan nhau
r' bi€u thi truong hop chung r’: left g
r bi€u thi truong hop riéng  r: left’ = g’ va left Oleft

. THEN Khoéng ap dung luat r’



6.3 M0 to suy dien
]

® Suy dien tri thirc

® Pdng co suy dién

® Suy dién véi logic ménh dé: Suy dién
tien, Suy dien lui

® Suy dién v@i logic vi tur: Suy dién tién,
Suy dien lui
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Co che suy dien
S
2. Suy dien véi logic vi tu:
Suy dieén tién
Suy dien lui
Tuong tu nhu trong logic ménh dé, thém
vao phép hop giai
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6.4 Co ché diéu khién
<

6.4.1 Chon huéng suy dien
Goi: f  =#GT
f, =#KL
f 5= Max #{r| r c6 thé& ap dung cho tap con cuia GT}
fs.,= Max #{r| r c6 cung KL}
Vidu: Rule ={r;;a -b, r,;a -»c, r;;a ¢ -d, r,:dlb —e, rgb-f,
€ -0}
Hoi: a —e
Taco: f,,=1,f, =1,f,,..~=1,f =4
Heuristic chon hudng suy dien: )
Luat 1: IF ., >f_ THEN Chon Suy dién tién
Luat 2: IFf_ . < f_ THEN Chon Suy dién IUi
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6.4 Co ché diéu khién(tiép)

131

Luat 3: IF (f 4. = Sau) AND (f..<f,,) THEN Chon Suy dién tién
Luat 4: IF (f; ) AND (f,,>f,) THEN Chon Suy diéen lui
LUét 5: IF (fTru'dc sau) AND (fGT_fKL) THEN

IF Nguoi thiét ké mudn Chon Suy dién tién
THEN Chon Suy dién tién
ELSE Chon Suy dién lui

I'U'UC sau

Ghi chu: Thay vi dung mec vaf, taco thé st dung LIS

SO luat trung binh si dung cho cac su kién gia thlet va
psau— SO luat trung binh su dung cho cac su kién két

luan



6.4.2 Gidi quyét van dé canh tranh
S

1. Van dé canh tranh trong suy dien tién:
r.:left, »q,, r,:left, - q,, left, JF, left,]F va
#loc(F,R)= 2

Van dé: Lam the nao dé chon 1 ludt r trong sé
cac luat co thé ap dung du'dc boi Ioc(F R)?

Gidi phap 1: T6 churc cac luat cé thé su dung
duoc thanh Queue

Gidi phap 2: T chirc cac ludt c6 thé sir dung
duoc thanh Stack

Giai phap 3: Dung Heuristic: Dung ham udc luong
danh gia lién hé giira KL va vé phai cua cac
luat.
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Canh tranh trong suy dién tién

Gidi phap 4: Dung do thi FPG (Fact Precedence Graph): Su kién f, 1a
trudc su kién f, (f, ~f) néu f. 1a két qua cua luat r, nao dé co6
chira f, & vé trai, nghia la:

f, of « Orgf 0O left, Of =Right,
Chon luat co chiéu dai duong di dén két luan la ngan
Vidu: Rule ={r;;a -b, r,;;a -c, r;;a b ¢ -d, r;:db —e, rg:b-f,

“g}/@
=

HOi: a - e, ta ¢c6 h(r,,e)=1, h(r,,e)=2 Chonr,
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Canh tranh trong suy dién tién(tiép)
... ]

Gidi phap 5: Dung do thi RPG (Rule Precedence Graph): Luatr,
la trudc luatr,(r, -r) néu ton tai su kién f sao cho:
r:left-f var:..f.. -q
Ham udc luong chon h(r,r,,) 1a nhé nhat

Rule ={r,:a _,Z:a ~C, I;:a [ﬂ‘)%;_»d, r,.dib —e, r;:b-f, rsic -0}

Hoi: a - e, h(r,r,)=1, h(r,,r,)=2 Chonr,
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Canh tranh trong suy dién IUi
]

Canh tranh trong suy dien lui xay ra
khi:

V@i su kién f c6 ton tai it nhat 2 luat c6 f & vé phai:
r;:left, - f var,: left,- f
Gidi phap 1: Néu i<j thi r, duogc chon.
Gidi phap 2: Dung do thi FPG.
Tuong tu nhu trong suy dién tién
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6.5 BO giai thich
S
6.5.1 Cau hoi: Why?
Tai sao phai xac dinh su ton tai / gia tri (s0,
logic) cua mot su kién f nao do.
Tra 16i: Su kién f c6 loi dé xac dinh két luan KL.

Ky thuat: Ton tai duong di tir f dén két luan
trong do thi FPG.

Cos@luatR -«  do thi FPG
0  bi€u dién bang ma tran A=(a,)
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6.5 BO giai thich (tiép)
S
® Cau hoi: How?

® |Lam thé nao ma hé thong lai két luan su kién
fla dung?

® Tra 10i: HE thong da két luan su kién fla
dang vi 4p dung tap Vet trong suy dien tién
hoac suy dien lui

® Ky thuat: Xac dinh tap Vet T={r, r,, ..., I }
sao cho:

GT - {f}

Hai cach giai thich:

- Gidi thich tron ven.

- Giai thich tuirng budc.
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6.5 BO giai thich (tiép)
G
® Cau hoi: Why not?
® Tai sao hé thong lai khéng thé két luan
rang f xuat phat tu cac su kién trong GT?

® Tra loi: Hé thong da tha cac duong di
trong qua trinh suy luan, nhung khoéng tim
ra duoc f.
® Ky thuat: Hé thong cong bo qua trinh suy luan

(tién hoac Im) dé nguorl st dung lan ra vét. Ky
thuat d6 la chi ra rang f 0 GT*
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