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1.1 Khai niém vé Hé Co sé tri thire

e Hé co so& tri thirc la chwong trinh may tinh
dwoc thiét ké dé mo hinh hoa kha nang giai
quyét van dé cta chuyén gia con nguoi.

e Hé CSTT la hé thong dwa trén tri thirc, cho
phép mo hinh hoa cac tri thirc cua chuyen
gia, dung tri thiec nay dé gidi quyét van dé
phtre tap thudc cung Iinh viec.

e Hai yéu t6 quan trong trong H& CSTT Ia: tri
thire chuyen gia va lap luan, twong wng voi
hé théng c6 2 khédi chinh 14 Co s& tri thirc va
dong co suy dién.

Chwong 1: Tong quan vé Hé co’ sé tri thire




1.1 Khai niém vé Hé CSTT (Tiép)
co

e Hé Chuyén gia la mét loai co s& tri thire
dwoc thiét ké cho mét Iinh vuc ng dung cu
thé.

Vi du: Hé Chuyén gia vé chan doan bénh
trong Y khoa, H&é Chuyén gia chan doan
héng héc cua dwdng day dién thoai,.

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

1.1 Khai niém vé Hé CSTT (Tiép)

e Co s tri thirc: Chira cac tri thirc chuyén sau
vé [inh viwc nhw chuyén gia. Co sé tri thire
bao gébm: cac sw kién, cac luat, cac khai
niém va cac quan hé.

e Dong co suy dién: bd xt ly tri thirc theo mo
hinh hoa theo cach lap luan cua chuyén gia.
Pong co hoat ddng trén théng tin vé van dé
dang xét, so sanh vai tri thiec lwu trong co s&
tri thire réi rat ra két luan.

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




1.2 Cau truc caa Hé Chuyén gia
G
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1.2 CAu truc cua Hé Chuyén gia(tiép)

1. Giao dién ngwoi may (User Interface): Thyc hién
giao tiép gitra H& Chuyén gia va User. Nhan céc théng
tin tr User (cac cau hoéi, cac yéu cau vé linh vuc) va dua
ra cac cau tra |&i, cac |oi khuyén, céc giai thich vé Iinh
vwe do. Giao dién ngwdi may bao gbm: Menu, bd xi ly
ngdn ngtr tw nhién va cac hé thdng twong tac khac.

2. Bo giai thich (Explanation system): Giai thich céac
hoat déng khi c6 yéu cau cla User.

3. Béng co suy dién (Inference Engine): Qua trinh
trong Hé Chuyén gia cho phép khép cac sy kién trong
ving nh& 1am viéc véi cac tri thire vé linh vuc trong co
s& tri thiee, dé rut ra cac két luan vé van dé dang giai
quyét.




1.2 Cau truc cua Hé Chuyén gia(tiep)
G

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

5. Co’ s& tri thiee: Lwu trir, biéu dién cac tri thirc ma hé
dam nhan, lam co s& cho cac hoat dong cua hé. Co s&
tri thirc bao gébm céac su kién (facts) va cac luat (rules).

6. Vung nhé lam viéc (working memory): Mot phan
cia Hé Chuyén gia chira cac sw kién cua van dé dang
xét.

1.3 Hé ho tro ra quyét dinh

DSS (Decision Support System)

e Churc nang: Hb tro ra quyét dinh

e Hoat déng theo cach twong tac véi nguwoi str dung
Cac tinh chat ctia DSS:

e Hudéng dén cac quyét dinh cta ngudi quan ly

e Uyén chuyén véi hoan canh

e Tra l&i cau hdi trong tinh huéng

e Do nguodi sir dung khéi dong va kiém soét




1.4 Hé hoc
|

e Trong nhiéu tinh huéng, sé khéng co6 san tri thirc
nhw:

Ky sw tri thirc can thu nhan tri thiec tr chuyén gia linh
vue.

Can biét cac luat mé ta linh vue cu thé.

Bai toan khéng dwoc biéu dién twong minh theo luat, sw
kién hay cac quan hé.

e C6 hai tiép can cho hé théng hoc:

Hoc ttr ky hiéu: bao gom viéc hinh thirc hoa, stra chira
cac luat twong minh, sw kién'va cac quan hé.

Hoc tir dir liéu s6: dwcvc ap dung cho nhirng hé théng
dwoc mo hinh dwéi dang s6 liéen quan dén cac ky thuat
nham t6i wu cac tham sé6. Hoc theo dang s6 bao gom
mang Neural nhan tao, thuat giai di truyén, bai toan téi wu
truyen thong. Cac ky thuat hoc theo so khéng tao ra
CSTT twong minh.

1.5 Hé diéu khién me&

M& héa: Chuyén dbi gié tri rd dau vao thanh

cac vector mo

e X&c dinh cac luat hgp thanh va thuat toan
xac dinh gia tri mo

Gidi mo: Phuong phap diém trong tam




1.6 Ung dung cta Hé Co sé tri thirc
|

1. Dién gidi (Interpretation): M6 ta& tinh hudng
cac di¥ liéu thu thap duwoc

2. Dy bao (Prediction): dwa ra cac tri thirc vé
dy bao mét tinh hudng: dw bao gia ca, ...

3. Thiét ké (Design): Lwa chon cau hinh phu
hop, vi du: sap xép céng viéc.

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

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

5. Vach k& hoach (Planing): tao lap cac
phwong an hanh dong.

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

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

8. Giang day (Instruction): Stra chira cac |6i
cua nguw®i hoc trong qua trinh hoc tap.

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




Chwong 2: Biéu dién va suy luan tri thirc
G
2.1. M& dau

e tri thire, linh vire va biéu dién tri thire.

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

1. Tri thiee tha tuc: mo ta cach thire giai quyét moét van dé. Loai
tri thirc nay dwa ra giai phap dé thwc hién moét cong viéc nao
dé. Céc dang tri théee thi tuc tiéu biéu thwong la cac luat,
chién Iwoc, lich trinh va tha tuc.

2. Tri thiee khai béo: cho biét mot van dé duoc thdy nhw thé
nao. Loai tri thirc nay bao gdm céc phét biéu don gian, dudi
dang céc khang dinh logic ddng hoac sai. Tri th&¥c khai bao
cing ¢o thé la mot danh sach cac khang dinh nhdm mo ta
day da hon vé déi twong hay mét khai niém nao do.

2.2. Gac loai tri thire (tiép)
]

3. Siéu tri thtrc: me ta tri thac Vé tri thire. Loai tri thiee nay
gilp lwa chon tri thirg thich hop nhéat trong sb cdc tri thire khi
gidi quyet mot van dé. Cac chuyén gia sir dung tri thirc nay
dé diéu chinh_hiéu qua giai unet van dé bang cach hwdng
céc lap luan vé mién tri thirc c6 kha nang hon ca.

4. Tri thirc heuristic: mé ta cac "meo" dé& dan dét tién
trinh 1&p ludn. Tri thire heuristic la tri thire 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 nhw sy kién,
luat, ... sau dé chuyén ching thanh céc tri thire heuristic dé
thuan tién hon trong viéc gidi quyét mot sb bai toan.

5. Tri thire cé cu tric: mé ta tri thire theo cAu trdc. Loai
tri th/c nay mo ta mo hinh _tbng quan hé thong theo quan
diém cua chuyén gia, bao gom khai niém, khai niém con, va
cac doi twong; dién ta chirc nang va moi lién hé gitra cac tri
thirc dwa theo cau trdc xac dinh.




Vi du: Hay phan loai cac tri thirc sau
L

Nha Trang la thanh phé dep.

Ban Lan thich doc sach.

Modus Ponens.

Modus Tollens.

Thuat toan tim kiém BFS, DFS

Thuét giai Greedy

Mét sb cach chiéu twéng trong viéc choi cd twéng.
Hé théng céac khai niém trong hinh hoc.
Céch tap viét chir dep.

Tém tat quyén sach vé Hé chuyén gia.
Chon loai ¢ phiéu dé& mua cb phiéu.
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2.3. CAC KY THUAT BIEU DIEN TRI THUPC
]

2.3.1 Bo ba Béi twong-Thudc tinh-Gia tri
2.3.2 C4c luat dan

2.3.3 Mang ngr nghia

2.3.4 Frames

2.3.5 Logic




2.3.1 B ba Déi twong-Thudc tinh-Gia tri
G

e Mot su kién cé thé dwoc dung dé xac nhan gia tri cia mot
thudc tinh x&c dinh cGia mét vai dbi twong. Vi du, ménh dé "qua
béng mau dd" xac nhan "dd" 1a gia tri thudc tinh "mau" cta déi
twong "qua béng". Kiéu sw kién nay dwoc goi 1a bd ba Déi
twong-Thudc tinh-Gia tri (O-A-V — Object-Attribute-Value).

° - Miu— n
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Hinh 2.1. Biéu dién tri thirc theo bo ba O-A-V

2.3.1 B ba Déi twong-Thudc tinh-Gia tri (tiép)
G

e Trong céc sy kién O-A-V, mét dbi twong c6 thé co nhiéu thude
tinh v&i cac kiéu gia tri khac nhau. Hon nira mét thudc tinh
ciing c6 thé c6 mot hay nhiéu gia tri. Chang dwoc goi 1a cac sw
kién don tri (single-valued) hodc da tri (multi-valued). Diéu nay
cho phép céc hé tri thire linh dong trong viéc biéu dién céc tri
thirc can thiét.

e Cac sy kién khéng phai luc nao ciing bao dam la dung hay sai
véi dd chac chan hoan toan. Vi thé, khi xem xét cac suw kién,
ngwoi ta con s dung thém moét khai niém la do tin cay.
Phwong phép truyén théng dé quan ly théng tin khéng chac
chan 1a siv dung nhan té chéc chan CF (certainly factor). Khai
niém nay bat dau tr hé théng MYCIN (khodng ndm 1975),
dung dé tra I cho céc théng tin suy luan. Khi do, trong sw kién
O-A-V sé co thém mét gia tri xac dinh do tin cay cua né la CF.
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2.3.2 Cac luat dan
G

e Luat 14 cu truc tri thire dung dé lién két thong tin da
biét v&i cac théng tin khac gilp dua ra cac suy luan,
két luan twr nhirng théng tin da biét.

e Trong hé théng dwa trén cac luat, ngwoi ta thu thap
cac tri thiee Iinh vwee trong moét tép va lwu chung
trong co s& tri thiec cla hé thdng. Hé thdng dung
cac luat nay clng véi cac théng tin trong bd nhé dé
gidi bai toan. Viéc xt ly cac luat trong hé thdng dua
trén cac luat dwoc quan ly bang mét module goi 1a
bo 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 dwoc
2. L&i khuyén:
IF Xe khong khéi dong dwoc
THEN Di bo
3. Hwéng dan
IF Xe khéng khéi dong dwoc AND Hé thong nhién liéu tot
THEN Kiém tra hé théng dién

11



2.3.2 Céac luat dan(tiép)

4. Chién lwoc
IF Xe khong khéi dong dwoc
THEN Dau tién hay kiém tra hé théng nhién liéu, sau dé
kiém tra hé thong dién
5. Dién giai
IF Xe n6 AND tiéng gion
THEN Dong co hoat dong binh thwong
6. Chan doan
IF S6t cao AND hay ho AND Hong dé
THEN Viém hong
7. Thiét ké
IF La ni» AND Da sang
THEN Nén chon Xe Spacy AND Chon mau sang

2.3.2 Cac luat dan(tiép)

M@ rong cho céac luat
Trong mot s6 ap dun?1 can thyc hién cuing moét phép toan trén mot tap hay
cac dbi twong gidng nhau. Lic dé can cac luat co bién.
Vi du: IF X 1a nhan vién AND Tudi ctia X > 65
THEN X c6 thé nghi huu ]
e Khi ménh d& phat biéu vé s kién, hay ban than sy kién cé thé khong chac
chan, nguoi ta dung hé so chac chan CF. Luat thiét 1ap quan hé khong
chlnh Xac gilra cac suw kién gia thiét va két luan dwoc goi la ludt khéng chac
chan.
Vi du: IF Lam phat CAO THEN H&u nhw chéc chan lai suat s& CAO
Luéat nay dworc viét lai voi gia tri CF co thé nhw sau:
IF Lam phéat cao THEN L4&i suét cao, CF = 0.8
e Dang luat tiép theo la siéu luat:

Mot luat voi chirc nang moé ta cach thire dung cac luat khac. Siéu
luat sé dwa ra chién lwgce st dung cac luat theo linh vyc chuyén
dung, thay vi dwa ra théng tin méi.

Vi du: IF Xe khong khéi dong AND Hé théqg dién Ié}m viéc binh thudng
THEN C6 thé st dung céc luat lién quan dén hé théng dién

12



2.3.3 Mang ngir nghia

Mang ngir nghja la mét phwong Qhép biéurdién tri
thirc dung do thi trong d6 nut biéu dién doi twong
va cung biéu dien quan hé giira cac doi twong.

Hinh 2.3. "Sé |a Chim" thé hién trén mang ngt¥ nghia

2.3.3 Mang ngir nghia(tiép)

Hinh 2.4. Phét trién mang ngi¥ nghia

13



2.3.4 Frame
C ]
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Hinh 2.7. Nhiéu mic cta frame mé ta quan hé phurc tap hon

2.3.5 Logic
.|

1. Logic ménh dé

IF Xe khéng khéi dong duoc (A)

AND Khodang céch tir nha dén ché lam 1a xa (B)
THEN Sé tré gio 1am (C)

e Luat trén cé thé biéu dién lai nhw sau:AAB= C

2. Logic vi twr

e Logic vi tir, cling giong nhu logic ménh dé, dung cac
ky hiéu dé the hién tri thiee. Nhirng ky hiéu nay gom

hang s, vi tir, bién va ham.
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2.4 SUY DIEN DU LIEU
|

1. Modus ponens
1. E1
2.E1—- E2
3. E2
Néu cé tién dé khac, c6 dang E2 — E3 thi E3 dwoc dwa vao
danh sach.
2. Modus tollens
1.-E2
2.E1—- E2
3. = E1

2.4.2 Cac hoat déng cua Hé thong Suy dién tién
.

THEM THONG TIN VAG
BOHHOLAM VIEC

"
XET LUAT BAU TIEN | | XET LUAT TIEP THED
Enimg
. / —l
T i 1 e e Y
(" GATHIETEROP LUAT .
N VOIBOHMO EHAC :
Dig Sm
"
KET LUAT YADQ BO 3 3
naaﬁu VIEC ‘ | DITHG CONG VIEC
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Vi du vé Suy dién tién
G

Luét 1. IF Bénh nhan rat hong AND Nghi viém nhiém
THEN Tin rang bénh nhan viém hong, di chi*a hong.
Luat 2. IF Nhiét d6 bénh nhan qua 37 do
THEN Bénh nhan bj sét
Luat 3. IF Bénh nhan ém trén 1 tuan AND Bénh nhan sét
THEN Nghi bénh nhan viém nhiém.
Théng tin tr bénh nhan la:
- Bénh nhan c6 nhiét do 39 do
- Bénh nhan da ém hai tuan
- Bénh nhan hong rat
Khi hé thdng thay gia thiét cda luat khop voi théng tin trong b
nh&, cau két luan cla luat dwgce bd sung vao bd nhé.

Minh hoa Vi du suy dién lui

Co ché suy dién
G

Suy dién v&i logic ménh de:
1. Thuat toan suy dién tién
Input: - Tép luat Rule={r, rp, ..., 1)}
Output: Thong bao “thanh céng” néu GT—KL
Ngworc lai, thong bao “khéng thanh cong”
Method:
TD=GT;
T=Loc(Rule, TD);
While (KL ¢ TD) AND (T=Q) Do
{
r = Get(T);
TD=TDuU{q}; // r:left—q
Rule = Rule \ {r};
T=Loc(Rule, TD);
}
If KLc TD THEN Return “True”
else Return “False”

Vi du: Rule ={r,:a —c¢, r,:b —d, r;:a —e, ri:and —e, ryb A ¢ —f, rgie Afsg}
Héia A b —g?

16



Thuat toan suy dién lui

If KL ¢ GT THEN Return “True”
Else {TDich=@; Vét = &; First=1; Quaylui= False;}
For Each qe KL DO Tbich=Tbichu{(q,0)};
Repeat

first ++;

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

If (fe GT) THEN

{

j = Timluat(f,i,Rule); II'r: Lefty — f

If (Tim c6 r;) THEN
{ Vet = Vet U{(1,))};
For Each te (Left\GT) DO TBich = TBichuU{((t,0)};
else
{ Quaylui=True;
While (fg KL) AND Quaylui DO
{
Repeat { (9,k)=Get(Vét);
Tbich = TPich \ Left,;}
Until fe Left,;
I=Timluat(g,k,Rule);

Thuat toan suy dién Iui

If (Tim c6 r) THEN
{ Tbich = Tbich \ Left, ;
For Each te (Left\GT) DO
Tbich = TBichu{((t,0)};
Vét = Vét u {(g,)};
Quaylui = False;
} //lend if3
else f=g;
} //lend while
} llenf if2
Yiend if1
Until (TPich = @) OR ((f eKL) and (First>2));
If (f e KL) then Return False else Return TRue;
Vi du: Rule ={r;:a —c¢, r,:b —d, ry:a —e, ri:and —e, r5b A ¢ —f, rgieaf—g}
Hoia A b —g?
Vi du 2: Rule ={r;:anb—c, r,;anh—d, ry:bac—e, r,;and—m,
rs:aAb—p, rg;pae—m} Héi i) a Ab -»m? ii)a -m?
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2.4.3 WPu diém
]

* Suy dién tién
« Uu diém chinh cla suy dién tién 1a lam viéc tét khi bai toan vé ban
chéat di thu thap théng tin rdi thay diéu can suy dién.
« Suy dién tién cho ra khéi lwong 1én céc théng tin tr mot sb théng tin
ban dau. N6 sinh ra nhiéu théng tin mai.
« Suy dién tién 1a tiép can ly twdng ddi v&i loai bai toan can giai quyét
cac nhiém vu nhu lap ké& hoach, diéu hanh diéu khién va dién dich.

* Suy dién lui
M6t trong cac wu diém chinh cua suy dién Ui 1a phi hop véi bai toan
dwa ra gia thuyét rdi xem hiéu qua gia thiét dé cé diung khéng.
+Suy dién Ui tap trung vao dich d& cho. N6 tao ra mét loat cau héi chi
lién quan dén van dé dang xét, dén hoan canh thuan tién déi voi
nguwoi dung.
«Khi suy dién Iui muén suy dién cai gi do tir cac théng tin da biét, n6
chi tim trén mét phan cla co sé tri thire thich dang déi véi bai toan
dang xét.

2.4.4 Nhwoc diém

* Suy dién tién
« Mét nhwoc diém chinh cta hé théng suy dién tién la khéng cdm
nhan dwoc rang chi mét vai théng tin 1a quan trong. Hé théng hai
cac cau hdi cé thé hdi ma khong biét rang chi mét it cau da di dén
két luan dworc.
« Hé thdng c6 thé hdi ca cau khéng lién quan. Cé thé cac cau tra
|&i cling quan trong, nhwng lam ngwoi dung lang ting khi phai tra
I&i cac cau khong dinh dén cha dé.

* Suy diéen lui
‘Nhwoc diém co ban cla suy dién nay 1a né thwong tiép theo
dong suy dién, thay vi dung ra phai dung & d6 ma sang nhanh
khac. Tuy nhién cé thé dung nhan té tin cay va céc luat meta dé
khac phuc.




Chwong 3: Hé MYCIN
3.1 Giéi thiéu
MYCIN Ia mét hé 1ap luan trong y hoc dwgc hoan tat vao ndm 1970 tai
dai hoc Standford, Hoa Ky. Day la mét hé chuyén gia dwa trén luat
va si kién, MYCIN s dung co ché [8p luat gan dung dé xtr ly cac
luat suy dién dwa trén dé do chac chan. Tiép theo sau MYCIN, hé
EMYCIN ra doi. EMYCIN la mét hé chuyén gia tong quat dwoc tao
l&p bang cach loai phan co sé tri thirc ra khoi hé MYCIN. EMYCIN
cung cap mét co ché lap luan va tuy theo bai todn cu thé sé bd
sung tri thirc riéng cta bai toan d6 de tao thanh hé chuyén gia.
Céc dac diém chinh:
- St dung k¥ thuat suy dién Iui. )
- C6 kha nang phan tich tri thirc va diéu khién.
- Co tich hop Meta-BuIe. ] ]
- C6 thé dung khi thiéu thong tin hodc thong tin khong chac chan.
- D& sir dung, giao tiép bang tiéng Anh.
- Cung cap céac churc giai thich: HOW, WHY.

Mot phién lam viéc cu thé véi MYCIN:
]

?Théng tin vé& bénh nhan

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

e MYCIN: Tudi?

e User: 24.

e MYCIN: Gidi tinh?

e User: Nam.

e MYCIN: Chuing toc?
e User: CAUCASIAN. ......

? X&c dinh ban chét l1ay nhiém

e MYCIN: C6 bét ky phép cy vi khuan cho Jack Durkin lién quan dén bénh hién tai?
e User: Co6.

e MYCIN: Mau vat lay tiv dau?

e User: CSF.

e MYCIN: Ngay gi¢ thwe hién cy:

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

[ ] .

e MYCIN: Gan day Jack Durkin c6 céc triéu
e ching nhw: choang van, hén mé khéng?

[ ]

[ ]

User: Co.

19



CAC THANH PHAN CUA HE MYCIN
T

1. Chwong trinh tw van: Cung clp cho cac Bac si
cac |&i khuyén dé chon phwong phéap diéu tri thich
hop ban? cach xac dlnh rd cach thirc diéu tri boi cac
dir lieu Tay ra tr cac phong thi nghiém lam sang
théng qua cac cau tra I&i ctia bac st cho cau héi cla
may tinh.
2. Kha nang giai thich c6 tac dong qua lai: Cho phép
chwong trinh tw van giai thich cac kién thirc cua né
vé cac phwong phap dieu tri va chirng minh cac chua
thich vé cac phwong phap dieu tri dac biét.
3. Thu nap tri thire: chg phép cac chu%en gia con
ngudi trong linh vuc diéu tri cac can bénh truyén
nhiém day cho MYCIN cac luat quyét dinh theo
huwong phap diéeu tri ma ho tim thay trong thyc té
am sang.

PHAM VI SO DUNG CUA HE MYCIN
]

1. Chan doan nguyén nhan gay bénh: dbi voi cac bac si diéu tri,
khi, xét nghiém cho bénh nhan dé co két qua chén doan chac
chan mét 24-48 gio. Nhiéu trwong ho I\P phal diéu tri ca ngay khi
chwa c6 két luan hoan chinh. MYCIN gip chan doan nguyén
nhan gay bénh nhanh hon: khij goi chuwong trinh MYCIN, cac
bac si tra 1o cac cau hdi vé tiéu st bénh nhan, bénh an, cac
két qua xét nghiém, cac triéu ching, ... tr do MYCIN dwa ra
chan doan bénh.

2. Tao ra phwong phap diéu tri: Sau khi nhan dwgc cac cau tra Ioi
cua bac si ve tinh trang bénh nhan théng qua doi thoai. Trong
trwdng hop cau tra 10 khong biét hoac biét khéng chac chan,
thi MYCIN sé suy luan tir cac thong tin khdng hoan chinh.

3. Dw doan dien bién cua bénh: Bang cac cau hoi *HOW, WHY”,
MYCIN sé giai thich cac nguyén nhéan 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 trlnh chan doan bénh cua MYCIN va qua
dé theo ddi dién bién ctia bénh
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NGUYEN NHAN THANH CONG CUA MYCIN
]

1. Sy can thiét cta viéc tw van dung khang sinh cla
cac bac si: vao thoi diém nay viéc lam dung khang
sinh da dem lai khéng it phan rng phu.

2. Co s& tri thrc cia MYCIN dwoc thu nap tir céac
chuyén gia xuét s&c nhét trong linh vuec.

3. MYCIN khéng bao gio di dén ngay két luan dé luén
c6 thém cac théng tin cbt yéu qua mbi buéc.

4. MYCIN duwoc hinh thanh tr mét chwong trinh tri tué
nhan tao da dwoc ap dung thuwc té (DENDRAL) va
da duwoc thye hién tai trung tam y té ndi tiéng véi cac
tri thirc méi nhéat vé bénh hoc va dwoc hoc.

3.2 LY THUYET VE SU CHAC CHAN
T

MB (Measure of Belief in): d6 do s tin cay
MD (Measure of Disbelief in): dé do sw khéng tin cay
CF (Certainly Factor): Hé sé chac chan
Goi: MB(H/E) la d6 do sw tin cay cua gia thuyét H khi
c6 chirng ci E.
MD(H/E) la d& do sw khong tin cay cla gia thuyét H
khi cé chirng cw E.
Khi d6: 0 < MB(H/E) < 1 trong khi MD(H/E) = 0
0 < MD(H/E) < 1 trong khi MB(H/E) = 0
DPé do chac chan CF(H/E) dwoc tinh bang céng thirc:
CF(H/E) = MB(H/E) — MD(H/E)




3.2 LY THUYET VE SU CHAC CHAN(tiép)
e

1. Luat don gian: If(e) then (c)
CF(e) la d6 do chac chan cua chirng co.
CF(r) 14 d do chac chan cta luat suy dién.
Khi d6: CF(c) la do do chac chan cua két luan sé dwoc tinh
bang cong thirc:
CF(c) = CF(e) * CF(r)
2. Luat phirc tap:
e If(e1 AND e2) then (c)
CF (e1 AND e2) = MIN(CF(e1), CF(e2))
e if (e1 OR e2) then (c)
CF (e1 OR e2) = MAX(CF(e1), CF(e2))

3.2 LY THUYET VE SU CHAC CHAN(tiép)
]

3. V&i luat: if ((e1 AND e2) OR e3) then (c)
CF ((e1 AND e2) OR e3) = MAX(MIN(CF(e1), CF(e2)), CF(e3))
4. CF(NOT e) = - CF(e)
5. Két hop nhiéu luat cé cung két luan:
- Luat 1: If(e1) then (¢) vé&i CF(r1): d6é do chac chan cua luat 1
- Luat 2: If(e2) then (c) vé&i CF(r2): d6é 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) déu dwong thi:
Cténg = CF(t1) + CF(t2) — CF(t1) * CF(t2)
e Khi CF(t1) va Cf(t2) déu am thi:
Cténg = CF(t1) + CF(t2) + CF(t1) * CF(t2)
e Néu CF(t1) khac dau véi CF(t2) thi:
Cténg = (CF(t1) + CF(t2)) / (1 - MIN(ABS(CF(t1)), ABS(CF(t2))))
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Vi du ve lap luan trong Hé MYCIN
L
e Vidu: Co6 7 luat sau day:
r1:If(e1) Then (c1) CF(r1) = 0,8
r2: If (e2) Then (c2) CF(r2) = 0,9
r3: If (e3) Then (c2) CF(r3) =
r4: If (e4) Then (c3) CF(r4) = 0,6
r5: If (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) CF(r7) = 0,8

e Bang luat nay tao thanh mang suy dién &

hinh 3.1 v&i ¢5 |a gid thuyét can hwéng dén.

Hinh 3.1. Mang suy dién

{’E.\}
WA
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Lap luan trén mang suy dién
. |

e Gia str cac chirng co el, e2, €3, e4, e5¢cd
dé do chac chan nhuw sau:

CF(e1) = 0,9
CF(e2) = 0,9
CF(e3) = -0,3
CF(e4) = 0,4
CF(e5) = -0,3

Lap luan trén mang suy dién (tiép)

e Ching ta sé& I8p luan tir cac CF cua chirng ctr dan
|én gia thuyéet ¢5 nhw sau:

Dwa vao luat r1 tinh dwoc CF(c1):

CF(c1) = CF(et1) * CF(r1) = 0,8*0,9 = 0,72

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

Vé’i1luét r2: CF(c2) = CF(e2) * CF(r2) = 0,9 * 0,9 =
0,8

° g@zi1luét r3: CF(c2) = CF(e3) * CF(r3) =-0,3 * 0,7 = -
e Do CF(c2) cua r2 trai diu v&i CF(c2) cua r3, nén:
CFE{;2)tong = (0,81 + (-0,21)) / (1-MIN (0,81, 0,21)) =

b
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Lap luan trén mang suy dién (tiép)

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) cla r5 cung dwong nén

CF(c3)tong = 0,24 + 0,15-0,24 * 0, 15 = 0,354

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

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

e Duwa vao luat r7 ta tinh dwgc CF(c5)

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

e Nhu thé do chéc chén cua gia thuyét c5 12 0,576.

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

e V&iluatrad:

e CF(c3)=CF(e4) *CF(r4) =0,4*0,6 =0, 24
e V&iluat rs:

[ ]

[ ]

Chwong4 Hé hoc
.|
4.1 MO PAU

e Cac chwong trwéc da thao luan vé biéu dién va suy luan tri
thire. Trong trwong hop nay gia dinh da co san tri thire va
co thé biéu dién twong minh tri thire.

° TII:y vay trong nhiéu tinh huéng, sé khong cé san tri thirc
nhw:

- Ky sw tri thibc can thu nhan tri thire tie chuyén gia linh vye.

- Can biét cac luat mé ta linh vwe cu thé.

- Bai toan khéng dwoc biéu dién twong minh theo luat, sw kién
hay cac quan hé.

e Co hai tiép can cho hé théng hoc:

- Hoc ttr ky hiéu: bao gom viéc hinh thirc héa, stra chiva cac
luat twong minh, sw kién va cac quan hé.

- Hoc tr di¥ liéu sé: dwoc ap dung cho nhirng hé thdng dwoc
mo6 hinh dwéi dang s6 lién quan den cag ky thuat nham toi wu
cac tham so. Hoc theo dang s6 bao gom mang Neural nhéan

tao, thuat giai di truyen bai toan téi wu truyén thong. Cac ky
thuat hoc theo sé khong tao ra CSTT tweng minh.
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4.2 CAC HINH THU’'C HOC
o

1. Hoc vet: Hé tiép nhan cac khang dinh cta cac quyét
dinh dang. Khi hé tao ra mét quyét dinh khéng ding, hé
sé dwa ra cac luat hay quan hé dung ma hé da st 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 luét cu thé
can ap dung vao tinh huéng cho trwéc, hé thong sé
dwoc cung cap bang cac chi dan tong quat. Vi du: "gas
hau nhw bi thoat ra tir van thay vi thoat ra tir 6ng dan".
Hé théng phai tw minh dé ra cach bién déi tw trivu
twong dén cac luat kha dung.

3. Hoc bang qui nap: Hé théng dwoc cung cap mot tap
cac vi du va két luan dwoc rat ra tw tieng vi du. Hé lién
tuc loc céac luat va quan hé nham xi ly tieng vi du méi.

4.2 CAC HINH THU’'C HOC (Tiép)
]

4. Hoc bang twong tw: Hé thong dwoc cung cap dap tng ding
cho cac tac vu two-ng tw nhwng khéng giong nhau. Hé théng
can lam thich (ng dap &ng trwéc d6 nham tao ra mot luat
mé&i ¢6 kha nang ap dung cho tinh huéng méi.

5. Hoc dwa trén giai thich: Hé théng phan tich tap cac loi g|a| vi
du (va két qua) nham an dlnh kha nang dung hoac sai va tao
ra cac giai thich dung dé hwo-ng dan cach giai bai toan trong
twong lai.

6. Hoc dwa trén tinh huéng: Bat ky tinh huong nao dwoc hé
thong Iap ludn déu dwoc lwu triv cung voi két qua cho di
ding hay sai. Khi gap tinh hwéng méi, hé théng sé lam thich
nghi hanh vi da lwu trie véi tinh huéng méi.

7. Kham pha hay hoc khéng giam sat: Thay vi c6 muc tiéu twong
minh, hé kham pha lién tuc tim kiém cac mau va quan hé
trong div liéu nhap. Cac vi du vé hoc khong giam sat bao gom
gom cum div I|eu hoc dé nhan dang cac dac tinh co ban nhw
canh tir cac diém anh.
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Vi du vé CAC HINH THU'C HOC
G

Vi du:

- Hé MYCIN

- Mang Neural nhan tao

- Thuat toan hoc Quinland

- Bai toan nhan dang

- May choi c& card, co twéng

4.3 THUAT GIAI Quinlan
]

- La thuéat 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.

- Thuéc tinh quan trong nhéat la thudc tinh
phan loai Bang quan sat thanh cac bang con
sao cho tr mbi bang con nay dé phan tich dé
tim quy luat chung.
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4.3.1 THUAT GIAI A. Quinlan
]

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 thudce tinh caa bang quan sat:

e Xét vector V: c6 sb chiéu bang sb phan loai
- V(Size:Sma’ll) = (ASmall’ BSmalI) i
- Agi=S6 quan sat A ¢ Size la Small / Tong sb quan sat c6 Size=Small
- Bgmai= S6 quan sat B c6 Size la Small / Téng sé quan sat c6 Size=Small
Vsize=smany = (1/3 , 2/3)
V(S'\ze:Large) = (2/5 s 3/5)
e V@i thudc tinh Nationality
V(Nat:German)= (2/4 s 2/4)
V(Nat: French) = (1,0)
V (Nat = ttatian) = (0, 1)
e Thudc tinh Family:
V(Family:S‘mgIe) = (2/5 > 3/5)
V(Family = Married) = (0! 1)
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V&i moi thudce tinh cia bang quan sat:
. |

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

V(Size:Large) = (1/2 ) 1/2)

*Thudc tinh Family: 2 | Large | Single A
V(Family:Single) = (1! 0) 3 Large Married B
V(Family:Married = (0, )

4 Small | Married B

Italian French German

Single Married

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

Nationality

Italian ‘/French\f:erman

SN

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)




Thuat giai: Hoc theo dé bat dinh
o]

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

Hoc theo dd bat dinh(tiép)
7

e DO bat dinh cda X: E(X):-Zk:pilogz »,

e Tinh Entropy cho mdi thudc tinh va chon thudc tinh
c6 Entropy nho nhét.
E(C/A)=-) p(c;.a;)log, p(c;.a,)
i=1

4 4 2 2
E(C /Competition:No) = _glogZ g_glogz g =0.918

1 1 3 3
= ——10g2 ——Zlogz Z: 0811

Competition=Yes ) 4 4

EC/

E(C/Competition) =0.6%*0.918+0.4*0.811=0.8752




Hoc theo dd bat dinh(tiép)
o]

e Tuong tu: STT | Competition Type Profit
E(C/Age) = 0.4 1 Yes Software Down
E(C/Type) = 1 N H

e Age cho nhiéu thong 2 ° ardware Up
tin nhat 3 No Software Up

4 Yes Hardware Down
—Age
Iilown Competition Lp
'y/ \Ygs‘
Up Down

Hoc theo dd bat dinh(tiép)
7

Age

(Ild/ Milde\~ Tw

Down Competition Up
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
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4.4 THUAT GIAI ILA(Inductive Learning Algorithm)
.|
Xac dinh dir liéu
1. Tap mau duoc liét ké trong mét bang, véi moi dong

twong tng mot mau, va moi cot thé hién mét thude
tinh trong mau.

2. Tap mau c6 m méu, mdi mau gébm k thudc tinh va
trong d6 c6 mot thude tinh quyét dinh. Tong sb ncac
gia tri cta thudc tinh quyét dinh chinh 1a s6 I&p cla
tap mau.

. Tap luat R co6 gia tri khéi tao la &

4, TAt ca cac dong trong bang ban dau chua duwoc

danh dau (kiém tra).

w

4.4 THUAT GIAI ILA(tiép)

e Bugc 1: Chia bang m mau ban dau thanh n bang con.
M0| bang con tng voi mét gia tri cta thudc tinh phan lop
cua tap mau.

(* thwe hién cac buwéc 2 dén 8 cho méi bang con*)
e Buoc 2: Khai tao bien dém két hop thude tinh j, j=1.
e Buoc 3. Voi moi bang con dang khao sat, phan chia

danh sach cac thudc tinh theo cac t6 hop phan biét, moi
t6 hop &ng voi ] thuéc tinh phan biét.

e Budc 4: Vi moi to hop cac thudc tinh, tinh s6 lwong cac
gia tri thudc tinh xuét hién theo cung to hop thudc tinh
trong cac dong chwa dwoc danh dau cia bang con dang
xét (ma dong thoi khong xuéat hién_véi t6 hop thudc tinh
nay trén cac bang con Ia?1 Goi t6 ho’?1 dau tién (trong
bgng con) c6 sb lan xuat hién nhiéu nhat 1a 16 hop Ion
nhat
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4.4 THUAT GIAI ILA(tiép)

e Buéc 5: Néu t6 hop Ién nhét bang @, tang j 1én 1 va
quay lai bwérc 3.

e Budc 6: Danh dau cac dong thod té hop Ién nhat cla
bang con dang xt& ly theo l&p.

e Budc 7: Thém luat mai vao tap luat R, vai vé tréi 1a tap
cac gia tri cia thudc tinh (rng véi td hop Ion nhéat (két
hop cac thuée tinh bang toan t&r AND) va vé phai la gia
tri thudc tinh quyét dinh twong Gng.

e Budc 8: Néu tat ca cac dong déu da dwoc danh dau
phan 16p, tiép tuc thwc hién tr bwdc 2 cho cac bang con
con lai. Nguoc lai (néu chwa danh dau hét cac dong) thi
quay lai buéc 4. Néu tat ca cac bang con da duwoc xét thi
két thic, két qua thu dwoc 1a tap luat can tim.

Minh hoa thuat giai ILA
]

Mau s6 Size Color Shape | Decision
| 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 dbi twong




Minh hoa thuat giai ILA(tiép): Buéc 1
c.

Bdng con 1
MAu sb 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
Bdng con 2
MAu s6 cii méi 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)
]

« Ap dung bwéc 2 cia thuat gidi vao bang con thi
nhat trong bang trén. Vé&i j=1, danh sach céc t6 hop
thudc tinh gdm c6 {Size}, {Color}, va {Shape}.

« V&i t6 hop {Size}, gia tri thudc tinh "medium" xuat
hién trong bang con thir nhat nhung khdng ¢ trong
bang con thi hai, do do gia tri t& hop I&n nhat 14
"medium". B&i vi cac gia tri thudc tinh "small" va
"large" xuét hién trong ca hai bang con, nén khéng
duwoc xét trong bwdc nay. V&i tb hop {Size}, gia tri
thudc tinh "medium” chi bang 1
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Minh hoa thuat giai ILA(tiép)
c.

« Xét tiép cho td hop {Color} thi gia tri t& hop I&n nhat
la bang 2, &ng v&i thude tinh "green", con thudc tinh
"blue" Ia bang 1.

« Twong tw, v&i t hop {Shape}, ta cé "brick" xuéat
hién mét 1an, va "sphere" hai l1an. Dén cudi buéc 4, ta
c6 t6 hop {Color} v&i thudc tinh "green" va {Shape}
v&i thudce tinh "sphere" déu c6 sb 1an xuét hién I&n
nhét 14 2. Thuat todn mac dinh chon trwong hop thiy
nhat d& xac dinh luat t6 hop I&n nhét. Dong 3 va 4
duwoc danh dau da phan 16p, ta co luat dan nhw sau:

Rule 1: IF color IS green THEN decision IS yes

Minh hoa thuat giai ILA(tiép)
]

« Tiép tuc thwc hién buéc 4 dén 8 cho cac mau con lai (chwa
danh dau) trong bang con nay (ttrc dong 1 va 2). Ap dung twong
tw nhw trén, ta thay gid tri thudc tinh "medium" cda {Size}, "blue"
cta "Color", "brick" va "sphere" cta {Shape} déu xuét hién mat
lan. B&i vi s6 lan xuét hién nay giébng nhau, thuat gidi ap dung
luat mac dinh chon trwérng hop dau tién. Ta c6 thém luat sau:

Rule 2: IF size IS medium THEN decision IS yes

DPanh dau cho dong 1 trong bang con thir nhat. Tiép tuc ap
dung buéc 4 dén 8 trén dong con lai (trc dong 2). Gia tri thudc
tinh "sphere" ctia {Shape} xuét hién mét Ian, ta cé luat thir ba:
:Rule 3: IF shape IS sphere THEN decision IS yes
Dong 2 dwoc danh dau. Nhw vay, tat ca cac dong trong bang con 1 da
dwgc danh dau, ta chuyén qua xt ly tiép bang con 2.
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Minh hoa thuat giai ILA(tiép)
c.

*Thudc tinh "wedge" cta {Shape} xuét hién hai lan trong dong 1 va 2
ctia bang con nay. Banh dau cac dong nay véi luat dan the tw sau:

Rule 4: IF shape IS wedge THEN decision IS no

+ V@i dong con lai (ttrc dong 3) cda bang con 2, ta cé thudc tinh {Size}
vGi gia tri "large" c6 xuét hién trong bang con 1. Do dé, theo thuét giai,
ta loai bé trwdng hop nay. Twong tw nhw vay cho gia tri "red" cla
{Color} va "pillar" ctia {Shape}. Khi dé, ILA tang jlén 1, va khéi tao cac
t6 hop 2 thudc tinh 1a {Size va Color}, {Size va Shape}, va {Color va
Shape}. Céac td hop th nhét va thé ba thod man diéu kién khong xuét
hién trong bang con 1 v&i cac cap thudc tinh hién cé cda dong nay.
Theo luat mé&c dinh, ta chon luat theo trwéng hop thir nhat. Banh dau
dong nay, ta c6 thém luat dan thi 5:
Rule 5: IF size IS large AND color IS red THEN decision IS no

Minh hoa thuat giai 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

banh gia thuat giai:
+ S6 lwong céc luat thu dwoc xac dinh mae dé thanh cong cla thuat
gidi. Bay chinh la muc dich chinh cla céac bai toan phan Iép théng
qua mdt tap mau hoc. Ngoai ra, d& danh gia cac hé hoc quy nap la
kha nang hé thdng c6 thé phan Iép cac mau dwoc dwa vao sau nay.
« Thuat giai ILA dwoc danh gid manh hon hai thuat giai vé phuong
phap hoc quy nap trwéc day la ID3 va AQ).




Chwong 5: Hé thong m& cho cac biéen lién tuc
G

5.1 Cac khai niém

1. Tap r6 va ham dac treng

- Ngbén ng tw nhién va logic mo.

- Tap rd (crisp set): Goi A 1a mét tap hop rd, moét phan tir x
c6 thé c6 xe A hodc x¢ A, C6 thé st dung ham y dé mé
ta khai niém thudc vé. Néu x A, x(x) = 1, nguoc lai néu
x ¢ A, x (x)=0. Ham x dwoc goi la ham dac trwng cua
tap hop A.

- Tap mo va ham thanh vién: Khac voi tap ro, khai niém
thuéc vé dwoc mé rong nham phan anh mic dod x l1a
phan t& cda tap mo A. Mot tap mo (fuzzy set): A duwoc
dac trwng bang ham thanh vién p va cho x |a mét phan
tlr, wa(x) ph@n anh mire o x thudc vé A.

- M6t tap mo A trong tap vi tru U dwgc xac dinh béi ham:

ua: U —[0,1]

5.1 Cac khai niém vé Logic m&
|
+ Vidu vé tap mo:
- High
- Young
- S6gan7
- Téc doé nhanh
Biéu dién tap mo:
1. Néu tap vii tru U la r&i rac va hiru han thi tap mo A trong U
dwoc biéu dién:

a-g it

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

0.3 05 0
+—+ —+
a C

A =

0.7
d
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5.1 Cac khai niém vé Logic mo(tiép)
G

2. Néu tap vii tru U 1a lién tuc thi tap mo A trong U dworc biéu dién:

A= dex

X

xeU

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

-(x-2)

Hy(x)=e
-(x-2)?
A= J. ¢ dx

X

xeU

5.1 Cac khai niém vé Logic mo(tiép)
L]

Ghi chua: 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 néul<x<?2

1 (x)= <1 néux=2
| -x+3 néu2<x<3

L0 néu x>3




5.2 Cac dang cua ham thanh vién
L

e Cac ham thanh vién cta tap me cé 3 dang co’ ban la: dang
tang, dang giam va dang chuéng
e Dang S tang

-

15 -

o [

Hirh 4#2. Ham:S tang

e b)Dang S giam |
e c) Dang hinh chuéng

1.0

05 -~

E TR OB yHpITeR
am dang chuéng

5.3 Bién ngén ngir (Linguistic Variable)

° ngic mo lién quan dén |1ap luan trén céc thuat nglr me va mo
ho trong ngbn nglr tw nhién cda con nguwoi.
e Bién nhan céc ti trong ngdn ngl tw nhién lam gia tri goi 1a bién
ngon ngd.
e Bién ngbn nglr dwoc xac dinh béi bd bén (x, T, U, M):
- Xlatén bién. Vi du: “nhiét do”, “té¢c d6”, “ap suat’, ...
- Tlatap cac tir (cac gia tri ngon ngtr) ma x cé thé nhan. Vi
du: x 1a “toc d&” thi T cé thé la T={cham, vira, nhanh}
- U la mién gia tri ma x c6 thé nhan. Vi du, néu x la “tbc do”
cua xe may thi U=[0 .. 120 km/h]
- M la luat ngtr nghia, tng v&i méi tir te T véi mot tap mo A.




5.4 Bién ngén ngir (tiép)

Bién ngdn ngl CA4c gia tri dién hinh
Nhiét d6 No6ng, lanh
Do cao Thép, trung binh, cao
Toc do Cham, vira, nhanh

Vi du: Cho x la téc do, T={cham, vira, nhanh}, cac tir “cham”,

vira”, “nhanh” dwgec xac dinh b&i cac tap mo trong hinh sau:

Cham Vira Nhanh

X

30 50 60 70 120

5.5 Gia twr

e Gia tlr 1am mo hd thém cac cau nhw: rat, ho'i, cé ve, ...
1. Rat: MRata) (X) = (Ha(x))?

Vi du: Tap mo gébm nhiing ngudi rat cao
2. Co gian / mét it: Heo gian () (X) = (a(X))*®

Vi du: A 13 tap nhirng ngwoi tdm thwéce thi Co gidn A 14 tap nhirtng ngudi thién vé
cao va thap trong nhitng ngudi tm thude.

3. Nhan manh/ thwe sw la:

HMNha&n manh(a) (X) = 2(HA(X))2 néu 0< HA(X) <05

Hnngn manhay (X) = 1-2(1-p(x))? néu 0.5 < py(x) <1

Vi du: Sau khi dung phép toan nay véi tap mo cao ta dwoc tap nhirng nguoii thue
s cao

4.Manh mé/ratrat: gy i) (X) = (Ha(X))"

Vi du: Sau khi dung phép toan nay véi tap mo cao ta dwoce tap nhirng ngudi thue
sw cao
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5.6 Cac phép toan trén tap mo

Cho ba tap m& A, B, C v&i pa(x), Ug (%), ug(X)
o C=A N B: ug(x) = min(ua(x), ug (x))

e C=A U B : uc(x) = max(pa(x), g (X))

o C=—A: uc(x)=1-ualx)

Xét tap mo “cao” va “th&p” vé chiéu cao cla nguoi:

Cag =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

® Ucao A Thép (x) = 0.0/1.5 + 0.2/1.55 + 0.5/1.60 + 0.2/1.65 + 0.0/1.70
Dung dé chi nhitng ngwoi tm thwéce: gid tri cao nhét & gitia tap, thap nhét & 2 bén

® Ucaou Thép (x) = 1.0/1.5 + 0.8/1.55 + 0.5/1.60 + 0.8/1.65 + 1.0/1.70
Dung dé chi nhitng ngwoi khdng tam thude

® U o, (X)=1.0/1.5+ 0.8/1.55 + 0.5/1.60 + 0.2/1.65 + 0.0/1.70

Dung dé chi nhitng ngwoi khdng cao hay tam thwdc hay thép.

5.7 Suy dién me
|

Ménh dé mo la ménh dé khang dinh gia tri cho bién ngén ngir.
<Mién x4c dinh X> is <tap m& A>
Vi du: Chiéu cao 1a tm thwéc
= Logic m& s dung tap mé trong cac ménh dé meo.
IFXisATHENYis B
Vi du: Néu chiéu cao la tdm thwéc thi trong lwong la
trung binh
+Néu A va B 1a tap mo& thi Hé chuyén gia lwu tri lién két (A,B)
trong ma tran M (hay ky hiéu R).
+ C6 thé thé hién ca A va B nhu céc vector (A, B) thich hop va
dat quan hé nay vao ma tran M.
- Ma tran lién két m& M &nh xa tap mo A sang tap me B.
« Hai k¥ thuat suy dién théng dung 13;
+ Suy dién Max-Min
+ Suy dién cyc dai.




5.7.1 Nhan ma tran vector m&

Cho A =(ay, a,, ..., a,) VoI a = pa(x)

Cho B =(by, by, ..., by)  voi by = pg(y,)

Ma tran Mwp duwoc xac dinh nhw sau: AoM =B

Trong d6 b, = Max { Min (a;, m;)} 1<i<n

Vi du: Cho A=(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 05 |

M:

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

5.7.2 Suy dién Max-Min

- Khi biét ma tréan A va B hay tao ma tran M
- Cho A’ hay tinh B’
- Suy dién Max-Min: m; = Min(a; , b))
Vidu: X:nhiét do, tap mo A trén X: “nhiét dé binh thwong”
Y: tbc d6, tap mo B trén Y: “tbc d6 vira phai”
Gia st c6 luat: IF nhiét d6 binh thwerng THEN téc d6 vira phai’.
Gia s cac tap mo thé hién bang céc vector sau:
Nhiét d6 binh thwong =(0/100, 0.5/125, 1/150, 0.5/175, 0/200)
Téc @6 vira phai = (0/10, 0.6/20, 1/30, 0.6/40, 0/50)
Ma tran M dwoc tao ra nhw sau:
0.0 0.0 0.0 0.0 0.0
0.0 0.5 0.5 0.5 0.0
M= | 00 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 c6 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)
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5.7.3 Suy dién Tich cuc dai
G

- Dung phép nhan dé tao c4c thanh phan ctia ma tran M
Suy dien Tich cwc dai:  m; =a;* b,
- Sau d6 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 tran M dwoc 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 0.0
0.0 0.3 0.5 0.3 0.0
-0.0 0.0 0.0 0.0 0.0
Chotap A’ = (0, 0.5, 0,0, 0)
Ta c6 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’
]

+ Lap luin mé

»

B4 m¥ hod ‘ Bé gidi mé
Vio E Ra U

Hinh 9.4. Hé théng mo
1. M& hoa: Chuyén dbi gia tri ré dau vao thanh vector

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

3. Giai m&: Phwong phép diém trong tam [

b
C [t odx
v
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5.8 NGUYEN LY XUr LY BAI TOAN MO (tiép)
.|

+ Lap luin mé

B4 m¥ hod ‘ Bé gidi mé
Vie E Ra U

Hinh 9.4. Hé théng mo
Bai toan 1: D liéu Input la cac gia tri ro.
Vi du: Xét bai toan m& xac dinh béi cac luat sau:
Luét 1:if xis A1 and y is B1 Then z is C1
Luat 2:if xis A2 or y is B2 Then z is C2
Vao: tri x0, y0

Ra : tri z0 twong trng

5.8 NGUYEN LY XUr LY BAI TOAN MO (tiép)
G

Ung voi tap me A, ta c6 ham thanh vién p ,, (x)
Ung voi tap mo A, ta c6 ham thanh vién w ,, (x)
Ung vai tap mo B, ta c6 ham thanh vién p g, (y)
Ung voi tap mo B, ta c6 ham thanh vién w g, (x)

Q’ng voi tap mo C, ta c6 ham thanh vién u ¢, (x)
Ung véi tap mo C, ta cd ham thanh vién p ., (X)
TN T kA
VA T & s I A
[[°F] L B
A2 | By [ =
f | P | Wi
ARV LA
L] ¥

B = W T WS
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Vi'du: Giai bai toan diéu khién tw déng mer cho hé

théng bom nwéce 1ay nwéce tie giéng.
!rong ﬂll !o“ !e“t nwo'I c va trong glle“ng coI nuwo’I c thi

may bom tw dong bom.

Eem

B.L4u

0 B.Vira | B.HoiLau

0 0 0

«V&i bién ngbn ngir HS 6 céc tap mo hd day (H.Pay), hd lwng (H.Lung)
va hé can (H.Can).

«V&i bién ngén ngi¥ Giéng cé céc tap mo nude cao (N.Cao), nuéc vira
(N.Vira), nuéc it (N.1t).

«V&i bién ngbn ngi¥ két ludn xac dinh thoi gian bom sé cé céc tap mo
bom vera (B.Vira), bom ldu (B.L&u), bom hoi 14u(B.Hoildu,).

Vi du (tiép)

Trong d6 x chi d6 sau ctia Hb (0<=x<=2), y chi d6 sau cta Giéng
(0<=y<=10) va z chi thoi gian bom (0<=z<=30).

p H.Can
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Vi du (tiép)

Tw bang trén ta c6 céac luat:

eLuéat 1: if x is H.Lwng and y is N.Cao Then z is B.Vira
eLuat 2: if x is H.Can and y is N.Cao Then z is B.Lau
*Luét 3: if x is H.Lwng 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.Ho'i lau

Néu nhép tri Input x0 = 1 (Pj cao ctia nwére trong hé ),
y0 = 3 (Pj cao cua nwérc trong giéng)
A Lumg: (200 1 == Wi =min {1,310}
My Casiyp) = 310 ’ !
Hat Cunl0)=0.3 b W2 min (0.5.305 )= 0.5
b a0 =35 =" S -

L L2 00=1

== Wa=min {1,3/5 =35
i v (P OY=315 }- 3 = min { =1 | 5

i Canlp)=0.5 L e = min (0.5,3/5 }= 0.5
Mt e (=3 5 |

[ B Vi
30
[ B Liu
30
+ HLung + H . Vira B Vi
(3 \ Ax """""" E " %
2 10 30
4 % H Can » /\ﬂi& .[ B Hoilin
2 10 30
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Vi du (tiép)
oy

Cac W;goi la cac trong sb cda luat thtr i

Theo ly thuyét ham thanh vién ca két luan cho béi cong thic:
LWo(z2)=X2Wp ,(2)i=1..N

u(z) = W,.B.Vlra(z) + W,.B.Lau(z) + W,.B.Vira(z) + W,.B.Hoi Lau(z)

K (2) = 3/10.B.Vira(z) + 0.5.B.Lau(z) + 3/5.B.Vra(z) + 0.5.B.HoilLau(z)
Bwérc tiép theo la ta phai gidi m& tir ham thanh vién cta két luan bang
cénh tinh trong tdm cta ham u (z)

Moment p (2) la [

va Ll.ﬂr<~) 2 J‘Zluc(z)dz

z,=4 =16.06
U [z
v

Vay Defgzzy(z) =16.06 .
Do d6 néu muc nwdc trong ho va giéng la 1m va 3m thi thoi gian can
bom la 16 phuat va 06 giay.

Khir mo: Lay diém trong tam
.|

I XL, (x)dx J-xZi: My, (x)dx

u U

X0 = n
JﬂA(x)dx T30,

Zn: J. Xy, (x)dx

—_=lu

. > [ 1, (v)ax

=




Tinh cac tich phan
|

Ha(X),

I X, (x)dx

x =v
b raodx “am, m; b x
U
I xpu,(x)dx = %(311122 -3ml+ b’ -a’+3m,b+ 3m,a)
U

J‘,uA(x)dx = %(Zm2 - 2m,+a+b)
U

4.6.8 NGUYEN LY XU’ LY CAC BAI TOAN MO (tiép)

Doi twong
diéu khién

B6 diéu khién| ———

Cam bién
(Sensor)

B6 diéu khién mo:

SISO: Single Input, Single Output
MIMO: Multi Input, Multi Output
SIMO: Single Input, Multi Output
MISO: Multi Input, Single Output
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4.6.8 NGUYEN LY XU LY CAC BAI TOAN MO (tiép)
. |
B6 diéu khién mo:
SISO: If (Ais A,) Then (Bis B,)

If (Ais A,) Then (Bis B,)

MIMO: If (A;is A,;)and ... and (A is A;) Then (B, is By;) and ... and (Byis B,)

If (Ayis A,) and ... and (A is A;) Then (B is B ;) and ... and (B is B,)

MISO: If (A;is A;;)and...and (A is A;) Then (B is B,)

If (A;is A ) and ...and (A is A ;) Then (Bis B)

SIMO: If (Ais A,) Then (B, is B,;) and ... and (B, is B,;)

If (Ais A,)) Then (B, is B,;) and ... and (B, is B,)

Bai tap: Piéu khién mwc nwéc
Bai toan diéu khién mwc nwéc: Khong phu thudéc vao lwong

nwéc chay ra khéi binh, can phai diéu chinh van cho lwgng
nwéce chay vao binh vira da dé sao cho mwe nwéc h trong

binh la luén khong déi.

Gia str bé diéu khién la con ngwei, sé co cdc nguyén tic sau:

R1: Néu mwe nwéc la thap nhiéu thi van & mirc dé6 mé to
R2: Néu mwc nwére la thap it thi van & mirc d6 mé nhé
R3: Néu mwe nwéc la da thi van & vj tri dong.

R4: Néu mwc nwére la cao thi van & vij tri dong.
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Bai tap: Piéu khién mwc nwéc(tiép)
G

Cac bién ngén ngir:

+ X |a mwe nwéc:co 4 gia tri T={thap nhiéu, thap it, da, cao}

+ y van: co 3 gia tri T={to, nho, dong}

Mwc nwée X e [0 .. 3] (mét)

H(x)
Thap nhiéu  Thép da cao
0.7
0.4
1 15 2 25 3

Bai tap: Piéu khién mwc nwéc(tiép)
|
VanY e [0..10] (cm)

Véiy la do mé cua van, T={to, nhé, déong}

uy)
dong nho to
1 10 y
Cho muc nwéc cao x,= 2 m, héi dd mé cua van y, la bao
nhiéu
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