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Bién soan: Tién si Nguyén Thién Thanh

Chuong 1: Toéng Quan Vé Tri Tué Nhan Tao

1.1)

1.2)

Tri tué nhin tao la gi ?
Tri tu€ nhan tao 1a linh vuc khoa hoc chuyén nghién ctdu cidc phudng phip
ch€ tao tri tué mdy sao cho gidng nhu tri tué con ngudi.

Vai dinh nghia cda trf tué nhin tao di€n hinh Ia

- Hé thong ma biét suy nghi nhu con ngudi

- Hé thong ma biét hanh ddng nhu con ngudi

P€ hé thong ma bi€t suy nghi vi hanh dong nhu con ngudi thi hé thong dé
phai dugc trang bi cdc cdng cu nhu thinh gidc, tri thic, 1y gidi tu dong, viéc
hoc, thi gidc va di chuyén gidng nhu con ngudi.

Thong thudng, cich gidi quyé&t van dé cia con ngudi dugc thé hién qua bon
thao tdc cd ban do 1a

- Xdc dinh tap hdp cta cdc dich

Thu thap cdc sy kién va luat suy dién

Co ché tap trung

- B0 mdy suy dién

Nhu vy, tri tué may 1a gi ? 13 c4dc kha ning gidi quyé&t van dé clia mdy do 1a
- Hanh dong giéng nhu con ngudi.

- Suy nghi gi6ng nhu con ngudi.

- Hoc gidng nhu con ngudi.

- Xt ly thong tin gidng nhu con ngudi.

- Hanh d6ng va suy nghi trén cd sG logic va chinh xdc.

Lich si phat tri€n tri tu¢ nhan tao :

Y tudng ché tao tri tué mdy da c6 tir ldu nhung mai d€n nim 1950, nha téan
hoc ngudi Anh cong bd cong trinh khoa hoc clia 6ng ta d6 1a “Mdy tinh va
Thong minh”, ddy dudc xem nhu 13 moc loch s bit ddu phdt trién tri tué
nhan tao. N&i theo thdi diém nay, cdc chuong trinh thong minh dudc cong bo
dé 1a

+ Niam 1956, chuong trinh gidi bai téan tdng quit da dugc xud't hién.

+ Ndm 1958, chuong trinh chi'ng minh dinh 1y hinh hoc cling dugc kham pha.
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1.3)

Pinh cao clia viéc phdt trién & linh vic nay phdi néi d&n nhitng nim 1960.
Du ring con bi han ché vé trang thi€t bi nhung nhitng nim nay c6 nhiéu cong
trinh dugc cong b6 nhu

+ Ndm 1960, ngén ngir Lisp.

+ Nim 1961, chuong trinh gidi cdc bai téan dai sd so cap.

+ Ndm 1963, chuong trinh trd chdi ¢d vua.

+ Ndm 1964, chuong trinh tinh tich phan.

+ Ndm 1966, chuong trinh phan tich va hoc noi.

+ Niam 1968, chuong trinh diéu khién Robot theo phuong 4n mit va tay.

+ Ndm 1972, ngdn ngit Prolog.

Tir nhitng nim 1969 d&n nim 1999, c6 nhiéu chuong trinh dude xay dung trén
cac hé cd sé tri thic.

That vay, linh vyc tri tué da di vao ddi sdng dian dung tif nhitng nim 1980
dén nay.

Céc thanh phan co ban cua tri tué nhén tao :

C6 hai thanh phan cd bdn cda tri tué nhin tao d6 1a bi€u dién tri thiic va tim
ki€m tri thitc trong mién bi€u dién. Tri thifc clia bai téan c6 thé dugc phin ra
1am ba loai tri thiic co ban d6 1 tri thifc md t3, tri thitc thd tuc va tri thic diéu
khién.

+ Tri thitc mo t3 : 12 loai tri thi'c md td nhitng gi ma dudc bi€t vé bai téan.
Loai tri thifc ndy bao gdm cdc su kién, cdc quan hé va cdc tinh chit clia bai
téan.

+ Tri thitc thd tuc : 12 loai tri thitc md t& cdch gidi quy€t bai tdéan. Loai tri
thirc nay bao gém luat suy dién hop 1€, chi€n lugc tim ki€m va gidi thuit tim
ki€m.

+ Tri thic diéu khi€n : 1a loai tri thic dudec xem nhu 13 ludt chd chot diéu
khié€n qua trinh 1y gidi dé dAn d&n k&t luan.

Pé€ bi€u dién tri thic clia bai téan nhd cic phudng phap biéu dién nhu

+ Phuong phdp bi€u dién nhd luat

+ Phuong phép bi€u dién nhd mang ngit nghia

+ Phuong phap bi€u dién nhd Frame

+ Phuong phdp bi€u dién nhd logic vi tir
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Bién soan: Tién si Nguyén Thién Thanh

Sau khi tri thifc cda bai téan di dugc bi€u dién, k§ thuat gidi bai téan trong
linh vyc tri tué nhin tao 1a cidc phudng phdp tim ki€m trong mién dic trung tri
thitc vé bai téan dé.

Vi du : Xét bai téan ngudi ndng din, chdén, ngdng va ngii cdc. Bai téan dit ra 1a
ngudi ndng dan mudén mang theo véi minh mot con chon, mdt con ngdng va mot s6
ngii cdc qua bén kia sdng bing mot chi€c thuyén. Tuy nhién, thuyén clia dng ta qud
bé chi c6 thé mang theo modt thit duy nhit v6i dng ta trén mdi chuyén thuyén sang
song. N&u ong ta dé lai chdn va ngdng bén nay song thi chdn sé& in ngdng va néu
ong ta dé lai ngdng va ngii cdc thi ngdng s& An hét s& ngii coc. Hay sidp x&p cic
chuy&n thuyén sao cho ngudi ndng din mang moi thif sang bén kia song an tdan?

Véi bai téan nay, ta c6 thé bi€u dién nhd thong qua cdc phat bi€u ngdn ngit tu
nhién, tuy nhién cdch bi€u dién nay khdng gidp ta vach tran ra cdc rang budc von
sdn c6 trong bai téan. C4dch biéu dién tdt nhat gidp ta c6 thé vach trin cic rang
budc von sdn c6 trong bai téan 1a xdy dung mot bi€u dd véi cdc niit c6 ddnh nhin
ngudi nong din mang theo thif ma dng ta cin phdi mang theo trén mdi chuyén
thuyén va cdc canh lién k&t gifta cdc nit 1a cdc dudng mili tén chi cdc chuyén
thuyén qua lai song.

Céch bi€u dién nay ham chita cdc thinh phin nhu ngit tif hoc, ciu tric, thd tuc va
ngt nghia.

+ Ngit tir hoc (Lexical) : 1a cdc tit vung hgp 1€ dudc st dung nhu 1a cic ky hiéu
trong bi€u dién.

+ Cau tric (Structure) : 12 cdc dudng miii tén lién ké&t gitta cdc nit chi dinh cdc
chuy&n thuyén qua lai song.

+ Thu tuc (Procedure) : 12 mo t4 cach gidi bai téan tir nit nay dén nit kia nhd thong
cac dudng chi dinh mii tén.

+ Ngit nghia (Semantic) : 12 y nghia clia cdc nit va cdc canh lién k&t thong qua
cach giai bai téan.

Bi€u d6 bi€u dién bai téan ngudi ndong dan, chdn, ngdng va ngii cdc dude mo ta
nhu hinh
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Chuong 2 : C4c Phuong Phap Gidi Quyé&t Van Pé Co Ban

2.1) Khéng Gian Bai Téan :

Tri thitc cia bai téan dudc chia ra 1am ba loai tri thdc co ban d6 1a tri thic mod
ta, tri thic thd tuc va tri thitc diéu khién, trong d6 tri thifc thi tuc dinh nghia khong
gian bai téan. Khong gian bai téan c6 thé dugc biéu dién bing khong gian trang
trang thdi d6 12 mot bi€u dién bing d6 thi dinh huéng gdm bdn thanh phin nhu sau

+ S : trang th4i ban dau cla bai téan (dif liéu ban dau).

+ G : tip cdc trang thdi dich cua bai téan (di liéu dich).

+ N : tAp cdc trang thdi khdc dudc phdt sinh tir trang thdi ban dau dat dén

trang thdi dich d6 1 cdc nit clia dd thi.

+ A : Tap cdc trang thdi chuyén ti€p d6 13 cdc cung lién két giita cdc niit cla

dd thi nhd thong qua cdc ludt 4p dung clia bai téan.

Luit 4p dung 13 ludt ma v€ diéu kién ctia né hgp véi trang thdi hién c6 dé€ vé& két
luin ctia né phat sinh ra cac trang thai mdi.

Pudng 13i gidi clia bai téan 1a dudng bt dau tir trang thdi ban dau thong qua
céc trang thdi khdc dugc phét sinh d€n mot trang thdi ndo d6 trong tAp cdc trang
thai dich.

Vidu 1: Khong gian bai téan binh dyng nudc.

Cho hai binh dung nudc, mdt binh c6 dung tich 4 lit va mdt binh khac c¢6 dung
tich 3 lit, c hai binh khong c6 diu dung tich. Trang th4i ban diu ctia hai binh la
réng, ding mdt bom nudc 1am ddy nudc vdi hai binh. Lam cdch nio d€ cé chinh
xac 2 lit nuc trong binh 4 lit ?

Vay, khong gian trang thdai cho bai téan nay la gi ?
Gidi :

Cho ciip bi€n sd nguyén (x,y) bi€u dién céc trang thai trong khong gian trang
thdi cho bai téan nay, trong dé x 1a s6 lit nudc trong binh 4 lit va y 1a s6 lit nudc
trong binh 3 lit.

Khong gian trang thdi cho bai téan dugc md ta biing cdc thanh phan nhu sau

+ Trang thai ban dau clia bai téan : hai binh déu réng d6 1a cip s6 nguyén
(0,0).

+ Trang thai dich cda bai téan : cin c6 chinh x4c 2 lit nudc trong binh 4 lit d6
12 ciip s6 nguyén (2,n), tronng d6 n 12 s6 khong x4c dinh trong binh 3 lit.
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+ Trang thdi khdc ctia bai tdéan : d6 1a ciip s6 nguyén (x,y) md td cdc trang
thdi trong khong gian bai tdan.
+ Trang thdi chuyén ti€p clia bai téan : d6 1a’ budc chuyén ti€p tir trang thdi
hién c6 d€n trang thdi mGi nhd thong luat 4p dung clia bai téan. Luit 4p dung
12 luat ma v€ diéu kién cda né hop véi trang thdi hién hitu d€ v& két luin
ctia né phat sinh ra trang thai mdi. Tap cdc ludt gidi bai téan binh dung nudc
dugc liét ké 1a

Luatl: xy/x<4)-—>4y).

Luat2: xy/y<3)-—>(x3).

Luat3: xy/x>0)—(0,y).

Luat4: xy/y>0)—> (x,0).

Luat5: xy/x+y>=4vay>0)—>@y-4-Xx)).

Luat6: xy/x+y>=3vax>0)—>x-03-y),3).

Luat7: xy/x+y<4d4vay>0)-—-> (x+y,0).

Luat8: (xy/Xx+y<3vax>0)—> (0x+Yy)

Khong gian trang th4i cho bai téan nay dugc bi€u dién bing db thi nhu hinh

(0.0)

(40)/\(03)
N I

4,3) (0,0) (1,3) (4,3) (0,0 (3,0)

N

\

(2.n) .
Vay, khong gian trang tua: cuo bai téan binh dung nudc bao gom trang thai ban

diu, tit cd cdc trang thdi khdc dat dugc tir trang thii ban diu nhd thong qua cdc
luat &ng dung (cdc trang thdi chuyén ti€p ) va trang thdi dich ctia bai tdan.
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Bién soan: Tién si Nguyén Thién Thanh

Kich thudc ctia khdng gian trang thdi cho bai téan 12 s6 trang thai dudc tao ra
nhd thong qua cdc luat ng dung tir trang thdi ban diu dé&n trang thdi dich clia bai
téan.

Vidu 2 : Khong gian bai téan trd chdi 8 s6.

Bai téan trd choi 8 s6 nhu mdt cdi mam hinh vudng c6 ba hang va ba cot gdm
9 0, trong d6 8 & chita 8 vién ngbi c6 ddnh s tir 1 d€n 8 va 6 con lai 1a 6 trong.

Cho c4u hinh trang th4di ban dau va ciu hinh trang thdi dich clia bai téan dugc
cho nhu hinh

2 18 |3 1 (2 |3

1 (6 |4 8 4

7 5 7 16 |5
Trang Thdi Ban Pau Trang Thai Pich

Bai téan dit ra 12 trugt cdc vién ngéi dén 6 trong ké nd, khdong dudc phép trugt
theo dudng chéo sao cho ciu hinh trang thdi ban diu dat dén ciu hinh trang thdi
dich ctia bai téan.

Vay, khong gian bai téan nay 1a gi ?
Giai :

Khong gian trang th4i cho bai téan nay dugc mo td gdm cédc thanh phan nhu

sau :

+ Trang thai ban diu cda bai téan : 1a cAu hinh mang hai chi€u 3x3 chita cic
vién ngéi c6 ddnh sd cho trudc.

+ Trang thdi dich ctia bai téan: ciing 13 cAu hinh mang hai chiéu 3x3 chifa cic
vién ngdi c6 ddnh s6 cho trudc.

+ Trang thai khdc clia bai téan : d6 1a cdu hinh mang hai chi€u 3x3 chita cic
vién ngdi mod ta cdc trang thdi trong khong gian bai téan.

+ Trang thdi chuyén ti€p clia bai téan : d6 13 budc chuyén ti€p tir trang thdi
hién c¢6 dé&n trang thdi méi nhd thong qua ludt hdp 1& nhu trugt vién ngéi di 1énT,
truct vién ngdi di xudng ¥, trugt vién ngdi sang trdi < hodc trugt vién ngdi sang
phai —.

Khong gian trang thdi cho bai téan nay c6 thé dugc bi€u dién bing db thi nhu
hinh
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2 |8 |3
1 |6 |4
2 |8 |3 2 |8 |3 2 |8 |3
1 (6 |4 1 4 1 |6 |4
7 15 ‘/7 5 7 15
1 (2 |3
8 4
7 |6 |5
Trang Thai Bich

Viy, khong gian trang thdi cho bai téan gdm c6 trang thdi ban diu, tit cd cic trang
thdi dat dugc tir trang thai ban dau dén trang thai dich, tit cdc trang thai chuyén
ti€p va trang thdi dich ctia bai téan.

Kich thudc ctia khdng gian trang thdi nay d6 12 so trang thdi dat dudc tir trang thdi
ban dau dén trang thdi dich clia bai téan nhd thong qua tat ci cdc trang thai chuyén
ti€p.

Vi du 3 : Khong gian bai téan ba tu si va ba ké an thit ngudi.

Ba tu si va ba ké #n thit ngudi & bén nay sdng mudén qua bén kia sdng bing
mdt chi€c thuyén cé stc chd tdi da 1a 2 thanh vién. Bai téan dit ra 1a & bat ky noi
niao bén nay sdng, trén thuyén hoic bén kia song, néu so tu si it hon s6 ké #n thit
ngudi thi sO tu s sé€ bi dn thit bdi s6 ké dn thit ngudi. Hay sip x€p cdc chuyén
thuyén qua lai séng sao cho dwa moi ngudi sang bén kia sdng an tdan ?

Vay, khong gian bai tban nay 1a gi ?

Giai : Khong gian trang thdi cho bai téan nay dugc mo ta bing cdc thinh phan nhu
sau :
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Bién soan: Tién si Nguyén Thién Thanh

+ Trang thdi ban clia bai téan : TAt cd moi ngudi va thuyén & bén nay sdng
v6i cau hinh 12 (MMM, CCC, B), trong d6 M 1a tu si, C 1a ké dn thit ngudi va B 1a

thuyén.
+ Trang thdi dich ctia bai téan : TAt cd moi ngudi va thuyén déu dudc qua
bén kia kia song an tdan, vi th€ ciu hinh dich bén nay sdong 1a (_, _, ).

+ Rang budc clia bai téan : S tu si phdi 12 ludn ludn 16n hon hoic bing s6 ké
in thit ngudi & bt cif ndi ndo bén nay song, trén thuyén hoic bén kia song.

+ Trang thdi khdc ciia bai téan : cAu hinh s6 tu si, s& ké #dn thit ngudi va
thuyén & bén nay song hoic § bén kia song.

+ Trang thdi chuyén ti€p clia bai téan : budc dich chuyén thuyén dua mot vai
thanh vién qua lai song.
Bai téan ba tu si va ba ké #n thit ngudi dudc gidi gdm cdc budc nhu sau :

Bén nay séng

Bén kia song

0. Trang thdi ban dau (MMM, CCC,B) (_,_,_)
1. Hai ké an thit ngudi (MMM, C, _) (_,CGC,B)
qua bén kia song.
2. Mot ké dn thit ngudi (MMM, CC, B) (_,C,)
qua lai bén nay song.
3. Hai ké an thit ngudi (MMM, _, ) (_,CCC, B)
qua bén kia song.
4. Mot ké an thit ngudi (MMM, CC,B) _,CGC, )
qua lai bén nay song.
5. Hai ké tu si qua bén kia M, CC, _) (MM, CC,B)
sOng.
6. Mot tu si va mot ké an thit (MM,CC,B) M, C, -)
nguoi qua lai bén nay song.
7. Hai tu si qua bén kia sOng (_,CC, ) (MMM, C, B)
8. Mot ké an thit ngudi qua (_,CCC,B) MMM, _, )
bén nay song.
9. Hai ké an thi ngudi qua (_,C,_B) (MMM, CC, B)
bén kia song.
10.Mot ké an thit nguoi qua( _, CC, B) (MMM, C, -)
qua lai bén nay song.
11.Hai ké an thit ngudi qua (_,_,_) (MMM, CCC,B)
bén kia song. bich.
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Vi du 4 : Bai téan rao s6 hoc (Cryarithmetic).
Bai téan ditra 12 tim cdc chit s6 tir 0 dén 9 thay thé& cho céc chif cdi sao cho
biéu thic s& hoc tuong tng ciia né 1a ding dién hinh 13

FORTY 29786
TEN 850
TEN __850

SIXTY 31486

Vay, khong gian bai téan nay 1a ?

Vidu 5: Bai téan hanh trinh ngudi ban hang.

Bai téan hanh trinh ngudi ban hang dit ra 1a cho bdn do clia n thanh phd, tim
dudng di ngin nhi't cho cudc hanh trinh cda ngudi ban hang bit diu tir mdt thanh
phd, vi€ng thim moi thanh phd chinh xdc mdt 1an va trd vé lai thanh phd bit dau.

2.2) Chién Lugc Tim Kiém :

C6 hai chién luge tim ki€m trén khong gian trang thai bai téan dé 1a tim
ki€m bat dau tir dit liéu ban dau vé dich va tim ki€m tu dit liéu dich lui vé dit
liéu ban dau.

Tim ki€m biat dau tir dif liéu ban dau vé dich dugc goi 1a chién luge tim
ki€m suy dién ti€n va tim ki€m bit dau tir dich lui vé dir liéu dugc goi 1a chién
luge tim ki€m suy dién lui.

1) Tim ki€m suy dién tié€n :
Thu tuc tim ki€m suy dién ti€n trén khong gian trang thai bai téan dugc

mo ta nhu sau :
+ Bat dau tim ki€m tir dit liéu ban cta bai téan.
+ Chon tit cdc cac luat ¥ng dung véi v& diéu kién hgp véi dir lieu ban
dau cia bai téan dé v& két luan phat sinh ra cdc dit liéu méi.
+ Tai mdi di€m dir licu méi, chon tat ca cac luat @ng dung véi vé& diéu
kién hgp véi dit liéu méi d€ vé& k&'t luan phat sinh ra cac dif liéu méi hon.
+ Thu tuc nay dudgc lap lai cho tat ca cac dir liéu méi cho dén khi dir liéu
dich dugc tim thay.
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Vi du : Chién luge tim ki€m suy dié€n ti€n cho bai téan binh dung nudc trén
khong gian trang thai bai téan dugc moé ta nhu nhu hinh

/\

A/(j\ 1 /(O 3)
\ / J 4

(4.3) (0,0) (1,3) (4,3) (0,0) (0,3)

l

(2.:n)

2) Chién luge tim ki€m suy dién lui :
Thi tuc tim ki€m suy dién lui trén khong gian trang thdi bai téan dugc

mo ta nhu sau :

+ Thu tuc bit dau tim ki€m tir dit liéu dich cia bai téan.

+ Chon tit ca cdc luat @wng dung véi vé& k&t luan hgp véi dir liéu dich,
thié't 1ap dif liéu 6 vé& diéu kién phat sinh ra dich 1am di liéu dich méi.

+ Tai méi di€m dit liéu dich mé6i, chon tat ca cac luat ¥ng dung véi v&
ké't luan hgp véi dich méi, thi€t 1ap di liéu & diéu kién lam di liéu dich
mdi hon.

+ Thu tuc nay lap lai cho tit cd cdc dich méGi cho d&n khi nao dit li¢u ban
dau cda bai téan dugc tim thay.
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Vi du : Chién lugc tim ki€m suy dién lui trén khong gian trang thai bai téan
binh dyng nudc duge mo ta nhu hinh

N
N

4,2) (1,1)

|

(0,0)

2.3) Gidi Thuat Tim Ki€m :

DE€ gidi bai téan st dung chién lugc tim ki€m suy dién ti€n hodc chi€n luge
tim ki€m suy dién 1ui, cong viéc tim ki€m 12 phdi tim mot dudng tir trang thi bit
dau dén trang thai dich thong qua khdng gian trang thdi clia bai téan. Cong cu thuc
hién viéc tim ki€m nay d6 1a gidi thudt. Qué trinh tim ki€m dugc xem nhu ciy tim
ki€m thong qua khong gian trang thdi clia bai téan. Gidi thuat bit dau tir nit goc
cla ciy tim ki€m thim do qua c4c nit khdc clia cdy trong khong gian trang thdi cla
bai téan. N&u gidi thuat im thay dich thi gidi thuat thiét 1ap dudng 15i gidi bit diu
tr nit gdc thong qua cédc nit lién k&t dén nit dich cia cdy. Caiu tric dit liéu cho
ciy tim ki€m & day 1a ta gid s ndt 12 mot cAu tric dit liéu véi nim thanh phan nhu
sau :

+ Trang thai trong khong gian trang thai twong Gng v4i nit cla cay.
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+ Niit trong cdy tim ki€m ma di ph4t sinh ra niit mdi thi nit nay dudc goi la
nit cha va nit méi duge goi la nit con.

+ Ludat hay 1énh hgp 1é dugc 4p dung d€ phdt sinh ra nit.

+ S8 lugng clia cdc nit trén dudng tir niit gdc clia cAy dén mot nit ,dudc goi
la @0 sdu cda nut do.

+ Gi4 chi phi ctia dudng 12 tinh tf niit gc ctia cdy dén nut do.

C6 hai loai gidi thuat tim ki€m cd bdn d6 1a gidi thuat tim ki€m theo chiéu rong va
gidi thuat tim ki€m theo chi€u sau.

1) Gidi thut tim ki€m theo chiéu rong ((Breadth First Search):

Gidi thuit tim ki€m theo chiéu rong 12 gidi thuit tim ki€m mifc theo mic clia
cay. Gidi thuat bit dau tr nit goc clia cdy tim ki€m qua tit cd cdc niit § mic k&
theo, n€u né chua tim thay dich thi né ti€p tuc tim ki€m qua tit cd cdc nit & mic
sau hon, cit nhu thé cho dén khi né tim thiy nit dich thi né dirng thi tuc tim ki€m
va thi€t 1ap dudng 15i gidi bit dau tir nit gdc thong qua cdc nit lién k&t d€n nit
dich.

Gia st cho khdng gian trang thdi cia bai téan véi cdc trang thdi dugc danh
nhidn bang cdc chit cdi A, B, C, ... dugc md td nhu hinh

A

E/B\F G/C\H I/D\J
AN LN
L

S T U

Thit t cla cdc trang thdi tim ki€m vé6i gidi thuit tim ki€m theo chiéu rong 12
Aa B’ C’ D7 E’ F’ G’ H’ I’ J’ K’ L’ M’ N’ 07 P’ Q7 R, S7 T, U'
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Gidi thuat tim ki€m theo chiéu rong dudc trang bi biing hai danh sich m& Open va
dong Closed, trong d6 danh sach Open chwra cdc trang thdi dang chd dugc duyét va
danh sach Closed chita cdc trang thai dd dugc duyét qua. Gidi thuat dugc mé ta nhu
sau :

Procedure breadth_first_search
Begin
Open = [Start];
Closed =1 |;
While Open # [ |
Begin
+ Loai bd niit dau tién tir danh sdch Open va goi nit nay 1a X.
If X = dich Then trd vé thanh cong
Else begin
+ Phat sinh cdc con cia X diung cédc ludt 4p dung hgp véi X;
+ Pat X vao danh sach Closed;
+ Loai bd cdc con ctia X da ¢6 mat trén Open hodc Closed,;
+ DPit cdc on clia X chuwa c6 mit trén Open hodc Closed vao cudi
danh sach Open;
end
end;
end.

2) Gidi thuit tim ki€m theo chiéu sdu (Depth First Search) :

Gidi thuat tim ki€m theo chi€u siu 1a gidi thuat tim ki€m nhdnh theo nhdnh
cla cay. Gidi thuat bit dau tir nit gdc tim ki€m dé&n con, chdu, chic clia goc,
néu gidi thuat tim thay dich thi dirng thd tuc tim ki€m va thi€t 1ap dudng 15i gidi
tr nit gdc thong qua cdc nit lién k&t d€n nut dich; mit khdc néu gidi thuit tim
thdy dudng cut thi né Iui vé tim ki€m niit anh em.
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Cho khong trang thdi ctia bai téan nhu hinh trén, thd ty ctia cdc trang thdi tim
ki€m v&i gidi thuit tim ki€m theo chiéu sdula A, B, E, K, S,L, T, F, M, C, G, N,
H,O,P,U,D, 1 Q,J, R.

Gidi thuit ciing dudc trang bi bing hai danh sich mg Open va dong Closed gidng
nhu gidi thuat tim ki€m theo chiéu rong. Gidi thuat dugc md ta nhu sau :

Procedure depth_first_search
Begin
Open = [Start];
Closed =1 ];
While Open # [ |
Begin
+ Loai bd nit dau tién tir danh sdch Open va goi nit nay 1a X.
If X = dich Then trd vé thanh cong
Else begin
+ Phat sinh cdc con cia X diung cdc ludt 4p dung hgp véi X;
+ Pat X vao danh siach Closed,;
+ Loai bd cdc con clia X da ¢6 mat trén Open hoac Closed,;
+ Pit cdc on cda X chua ¢ mit trén Open hodc Closed vao diu
danh sdch Open;
end
end;
end.

3) Gidi thuit tim ki€m truyén lui ( Back Tracking search ) :

Mot gidi thuat tim ki€m khic dugc goi 1a gidi thuat tim ki€m truyén 1i, cdch tim
ki€m dich ciia gidi thudt ndy ciing giéng nhu cdch tim ki€m dich ctia gidi thuit im
ki€m theo chi€u siu. Gidi thuit dugc trang bi bing ba danh sich N, S va D, trong
d6 danh sdch N chita cdc trang thdi dang chd s€ dugc duyét qua, danh sdch S chira
céc trang thdi da dugc duyét qua trén dudng tim ki€m va D 1a danh sdch chita cic
trang thai clia cdc dudng cut. Khi gidi thuat tim thdy dich, danh sdch S dudc thiét
1ap v6i cdc trang th4i lién k&t nhau tif nit gdc dén nit dich do 12 dudng 15i gidi ciua
bai téan. Gidi thuit dugc mo td nhu sau :

Function  backtracking
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Begin
N = [Start];
S = [Start];
D=[];
C = Start;
While N # [ ]
Begin
If C = dich then return (S)
Elseif C khong c6 thira k&
( Khong k€ cdc thira k€ da c6 mit trén N, S hoic D)
begin
while S # [ ] va C 12 phin t ddu tién cla S
begin
+ bit C vao diu danh sich D.
+ Loai bd nit dau tién cta S.
+ Loai b nit dau tién ctia N.
+ Dt C = phan tif dau tién ctia N.
end
bit C vao dau danh sich S.
end
Else
begin
+ Khai trién céc thira k€ ctia C dung cdc luat ¢ng hdp véi C.
+ Loai bd tit ca cdc thira k€ cda C di c6 mit trén N, S, hoic D.
+ Dit cac thira k€ cia C chua ¢6 mit trén N, S, hoic D vao dau
danh sach N.
+ Dit C = phan tif ddu tién ctia N.
+Pit C vao ddu danh sdch S.
end
end;
end.

2.4) Tim Ki€m Heuristic :
1) Heuristic 1a gi ?

Tri thitc diéu khi€n cla bai téan con dudc goi 1a heuristic. Heuristic 12 luat
chii chot diéu khién thuit téan tim ki€m bam theo dudng c6 cic trang thdi tot nhat
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dé dat d&n dich. Heuristic c¢6 thé dudc thé hién dudi dang ludt hodc dudi dang ham
s6. N&u né dugc thé hién dusi dang luat thi né dudc goi 12 luat heuristic va néu né
dudc thé hién dudi dang ham thi né dugc goi 12 ham heuristic.

Heuristic con dugc goi 1a tri thitc ndng can ctia bai téan vi né chi déan bit
trang th4i tot nhi't § budc k€ theo trong qua trinh gidi quyét van. Do d6 heuristic doi
lic khong thé ddm bio tim thdy 13i gidi tdt nhat nhung hau hét né6 ddm bao tim thay
101 gidi twong doi tot nhat.

Né&u ta dinh nghia h(n) 12 ham heuristic tai trang th4i n thi h(n) 12 mdt u6c
lugng tinh tir trang thiai n d€n trang thdi dich clia bai téan. Trang thdi nao cé
heuristic nhé nhit d6 12 trang thdi t6t nhat dudc chon dé ti€p dién qué trinh tim
ki€m.

+ N&u trang th4di n khong din d€n dudng cut thi heuristic cia né 1a h(n) >= 0.

+ N&u trang thdi n din d€n dudng cut thi heuristic cia né 1a h(n) = co.

+ N&u trang thdi n din dén trang thdi dich clia bai téan thi heuristic ctia né 1

h(n) =0.

Vi du 1 : Cho bai téan trd choi 8 s6 v6i ciu hinh trang thdi ban diu va trang thdi
dich nhu hinh vé

2 |8 |3 112 |3

1 |6 |4 8 4

7 5 7 |6 |5
Trang Thdi Ban Paiu Trang Thai Pich

Heuristic ctia bai téan niy 13 s6 cdc vién ngdi dit khong ding chd tai mdi trang
thdi n so véi trang thai dich cia bai téan. Trang thai nao c6 s0 vién ngéi dit khong
ding chd it nhat d6 1a trang thdi tot nhat dudc chon dé€ ti€p dién qu4 trinh tim ki€m.
Khi thuat téan dat dén dich, heuristic cia bai téan ti€n dén zero.

2) Gidi thuat tim ki€m Best First Search :
Mot trong céc gidi thuat tim ki€m st dung heuristic d6 1a gidi thuat
Best_first_search. Gidi thuat dugc trang bi bing hai danh sdch m& Open va déng
Closed ciing giong nhu gidi thuat tim ki€m theo chiéu rong va chiéu sau. Gidi thuat
bit dau tim ki€m v4i niit gdc cla cay, khai trién cdc thira k€ clia gdc nhd thong qua
cdc luat ing dung, udc lugng heuristic cho tat cd cdc niit con ctia gdc, chon niit ¢
heuristic nhd nha't d€ d€n vi€ng thim va thio bd tit cd cdc nit con lai. Thd tuc nay
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dugc 1dp lai cho tit cd cdc nit viéng thim cho dén khi nao trang thdi dich cta bai
téan dugc tim thdy. Cdch tim ki€m nay tao ra mot dudng lién k€t bdm theo céc
trang thdi c6 thong tin heuristic nd nhit dé 12 cdc trang thdi dugc ddnh gid 1a ot
nhat d€ dat d&n dich.

Giai thuit dugc mo ta nhu sau :
Procedure best_first_search
Begin
Open = [Start];
Closed =1 |;
While Open # [ ]
Begin
+ LAy nit dau tién clia danh sdch Open , goi niit nay 12 X va loai bdé X
khdi danh sach Open.
+ If X = dich Then return(success)
Else
Begin
+ Khai tri€n céc thira k& ctia X nhd thong qua cic ludt tng dung.
Cho mdi thira k& ctia X thuc hién mot trong cdc trudng hdp nhu sau :
Case : Thira k& chua xuat hién trén danh sach Open hoic Closed.
+ Udc lugng heuristic cho thira k€.
+ Dbit thira k&€ vao danh sdch Open.
Case : Thira k€ da c6 miit trén danh sdch Open.

+ U6c lugng heuristic cho thira ké.

+ N€u trang thdi mdi xuat hién 13 t6t hon trang théi cli da xuat
hién trén Open thi loai bd cii khdi danh sdach Open va dit méi vao danh
sach Open; mit khac gilr lai trang thai ci ¢ danh sach Open va loai bo
trang thdi mé&i xudt hién.

Case : Thira k€ da c6 mit trén danh sach Closed.

+ Udc lugng heuristic cho thira k€.

+ N€&u trang thdi mdi xud't hién 12 t8t hon trang thdi cii da c6 mit
san trén Closed thi loai bo cii khdi danh siach Closed va dit méi vao
danh sach Open; mat khac giit lai trang thdi cii § danh sidch Closed va
loai bd trang thdi méi xuat hién.

End
+ bit X vao danh sach Closed.
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+ Sdp x&p lai cdc trang thdi trong danh sich Open theo thit ty tir dau danh
sach dén cudi danh sdch twong &ng vdi trang thdi tdt nha't dén trang thai x4u
nhat.

End;

End.
3) Ham danh gia heuristic :

Gid st qud trinh tim ki€m vd&i thong tin heuristic trén khong gian bai téan c6
hai hoic nhiu trang thdi xud't hién cé cling heuristic, trong trudng hgp nay, trang
th4i ndo 12 gin gdc nhit clia cAy d6 1a trang thdi t nha't. D€ ddnh gia diy di thong
tin heuris cho cdc trudng hdp nhu vdy, mot ham danh gid heuristic dudc thi€t 1ap
gdm hai thanh phan do6 1a

f(n) =h(n) + g(n)
trong do, h(n) 1a ham heuristic tai moi trang thdi n va g(n) 1a ham chi phi do tif trang
thdi gdc ctia cAy d€n niit trang thdi n.
Vi vdy, qué trinh tim ki€m, trang thdi ndo c6 f(n) 12 nhd nhat d6 12 trang thdi tot
nhi't dugc chon d€ ti€p dién tim ki€m.
Vidu : Cho bidn dd clia cdc thanh phd nhu hinh vé

0O
71
N
Z 151 87
75 |
99
140
S F 92
A
V
118 80
T
142
211
R P
111 97
L U H
164 101
85 /o8
70 /
M
138 B 86
Hocki2niml /2 )(5-2006 g  Trang T C
120
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Trong dé, khdang cdch thuc sy gitta cidc thanh phd dudc danh nhin trén bin do va
khdang cdch dudng chim bay giita cdc thanh phd dén thanh phd B dugc liét ké nhu
bang

Khdang ciac dudng chim
bay tir cdc thanh phd
dé&n thanh phd B
366 Km
0 Km
160 Km
242 Km
161 Km
178 Km
77 Km
151 Km
226 Km
244 Km
241 Km
234 Km
380 Km
98 Km
193 Km
253 Km
329 Km
80 Km
199 Km
374 Km
Gidi thuat tim ki€m st dung thong tin heuristic tim dudng di ngdn nhat tir thinh phd
A dén thanh phd B dugc md td nhu hinh vé

Ni<CcH|lwnwmw Oz C|—~ZDQ|mmg|Q|w|»
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A h = 366
T Z S
h =329 h =374 h =253
A F @) R
h = 366 h=178 h =380 h=193
S B
h =253 h=0

Gidi thuat tim ki€m st dung thong tin hAm dénh gid heuristic tim dudng di ngin
nhat tir thinh phd A dén thanh phd B dugc md td nhu hinh vé

A f=0+366
= 366
T Z S
f=253 + 140
f=329+118 f=374+75 = 393
A F 0 R
=366 + 280 f=178+239 =380+ 146 =193 +220
= 646 =417 =526 =413
C P S
f=160+ 366 f=98+317 =253+ 300
=426 = 415 =553
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2.5) Bai Téan Rang Budc :

Rang budc 12 mdi quan hé giita hai hoic nhiéu doi tugng. Bai téan thda man
rang budc 1a tim céc gi4 tri cho cdc ddi tugng sao cho thda man nghiém sd clia bai
téan dat ra.

Vi du : Cho bai téan hé ctia hai phuong trinh tuy€n tinh 1a

X+y=2

3x-y=2
trong d6 mdi phuong trinh tuyé&n dugc goi 12 mdt rang budc ciia bai téan. Bai téan
thda man rang budc 1a tim c4c gid tri cho cdc d6i tugng x va y sao cho thda man
nghiém cua hé phuong trinh.

Xét bai téan cong rao s& hoc (Cryarithmetic) rang budc di€n hinh Ia
SEND
+ MORE
MONEY
Bai téan ditra latim cdc chit s6 tr 0 d&€n 9 gdn cho cdc ddi tugng chi¥ cdi tuong Wng
sao cho biéu thitc s& hoc clia chiing 1 ding.
Bai téan c6 cac rang budc la
+ Hai chif c4i 12 khong ciing mot chif s&
+ Cdc rang budc khac ctua bai téan la
S +M+ C3=0nhé C,.
E+O+C2=Nnh6 C3.
N+R + C;=Enh6 C,

D+E =Y.
Trang thdi ban dau clia bai téan la
S=7? C =?
= C, =7
- Cy=?
= Cy=

Trang thdi dich ctia bai téan 1a tim cdc chit s6 tir 0 dén 9 gén cho cdc d6i tugng chit
céi sao cho bi€u thitc s& hoc clia chiing 13 thda min rang budc cda bai téan dit ra
di€n hinh1A v6iS=9,M=1,0=0,E=5N=6,R=8,D=7va Y =2.
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LJi gidi clia bai téan c6 thé dugc tim thiy 13

SEND 9567

+ MORE +1085
MONEY 10652
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Chuong 3: Hé Chuyén Gia
3.1) Hé chuyén giala gi ?

Hé chuyén gia 12 mot chuong trinh ¢d sd tri thic 1am viéc gidéng nhu mot
chuyén gia con ngudi. Hé chuyén gia cic cic dic di€m nhu sau :

+ T4ch tri thifc cda bai téan khdi cd ché di€u khi€n : Hai thanh phin quan trong
nha't clia hé chuyén gia d6 12 co sd tri thific va bd mdy suy dién. Hai thanh phan nay
tadch bi€t nhau trong hé chuyén.

+ Tri thic chuyén gia : Tri thitc giai bai téan trong hé chuyén gia 1a tri thitc thu thap
to ngudi chuyén gia.

+ Tap trung ngudn chuyén gia : Ngudi chuyén gia chi c6 kha ning gidi quyét cic
van d€ trong linh vyc chuyén mon clia ho, cdn cdc van dé ngoai linh vuc chuyén
md nay , ho khong c6 khi ning. Gidng nhu cich gidi quyé&t vin dé cla ngudi
chuyén gia, hé chuyén gia chi gidi quyét dudc cidc van dé trong linh vuc hep
chuyén mon.

+ X1t 1y tri thitc bing ky hiéu : Tri thitc gidi bai téan trong hé chuyén gia dugc mi
héa biang ky hiéu va xit Iy nhitng ky hiéu nay trén cd s& 1ap luan logic.

+ Xt 1y tri thifc v6i heuristic : Ngudi chuyén gia c6 rat nhiéu kinh nghiém gidi
quyét van dé trong linh vic chuyén mon clia ho. Vi kinh nghiém nay gidp ho gidi
quyén van dé rat nhanh. Gidng nhu cich gidi quyé&t van dé clia ngudi chuyén gia,
cidc hé chuyén gia hau hét déu st dung thong tin heuristic thu thip dudc tir kinh
nghiém clia ngudi chuyén gia giip hé gidi quy€t van dé nhanh nhit va hiéu qua
nhat.

+ X 1y tri thitc khong chic chidn : Hon 80% tng dung trong thuc t& khong thé gidi
quyét dudc bing cdc phuong phap 1ap luin chic chin. Hé chuyén gia c6 thé gidi
quy€t dudc nhitng tng dung nay nhd vao cdc phuong phdp xit 1y tri thitc khong chic
chin.

+ Bai téan giai dugc : H& chuyén gia chi gidi dugc bai téan nao ma ngudi chuyén
gia gidi dugc.
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+ Miic phifc tap vira phdi : Khong nén thi€t k€ mot hé chuyén gia dé€ gidi quyét van
dé qud don gidn va cling khong nén mong dgi hé chuyén gia ¢ thé gidi quyét van
dé qua phifc tap ngoai kha ning gidi quyét vin dé cla ngudi chuyén gia.

+ ChAp nhan sai 1am : Ngudi chuyén gia gidi quyé&t van dé doi lic cling mic phdi
sai lam, vi th€ ta phdi chAp nhan mdt s6 rii ro khi st dung hé chuyén gia.

3.2) Cau tric hé chuyén gia :

Xem xét ngudi chuyén gia gidi quyé&t van v6i mién tri thic clia ho Iuu trit
trong viing nhd dai han va qud trinh 1y gidi vdi cac sy kién dugc phdt sinh luu trid
trong ving nhé ngdn han nhu hinh vé

Long —Term Memory

Domain Knowlege I Advises
Reasoning [* » Case Facts
Conclusions

A

Short-Term Memory
Case/Inferred Facts
Conclusions

A

Nguyén tic lam viéc cia ngudi chuyén gia nhu sau :

+ Ngudi tham van tham vAn ngudi chuyén gia vé bai téan, cdc su kién ban
diu cda bai téan dugc dua dén lvu trit trong viing nhé dai han.

+ B0 mdy suy dién clia ngudi chuyén gia lién két cdc su kién trong viing nhd
ngin han véi tri thic gidi bai téan sin c6 trong viing nhé dai han d€ suy dién ra cic
su kién mdi.

+ Céc sy kién méi ndy dugc dua vao luu trit trong ving nhé ngidn han.

+ Tha tuc nay dugc lip lai cho d€n khi k&t ludn clia bai tdan dudc tim thay.
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Gidng nhu cd ché 1am viéc clia ngudi chuyén gia, ciu tric hé chuyén gia dugc mo
td nhu hinh

Knowledge Base

Domain Knowlege Ii User
Inference  [¢ » Case Facts
Engine Conclusions

. A
Working memory

Case/Inferred Facts
Conclusions

A

+ Co s& tri thifc : 12 phan cda hé chuyén gia chifa mién tri thiic. Cong viéc clia ta
dugc xem nhu 12 ngudi k§ su tri thitc 18y tri thic gidi bai téan tir ngudi chuyén gia
va ma héa n6 trong ving cd s4 tri thic.

+ B06 nhd 1am viéc : 12 phan clia hé chuyén gia chira cdc su kién vé bai téan dudc
khdm pha d€ din dé&n két luan.

+ B0 mdy suy dié€n : Hé chuyén gia mo6 hinh héa qud trinh xit 1y 1y gidi nhu con
ngudi. Vi th€ bd mdy suy dién dé chinh 1a bo xit 1y trong hé chuyén gia hgp cdc su
kién dudc chia trong viing nhé 1am viéc va mién tri thifc dugc chita trong viing cd
s§ tri thitc @€ dan d€n k&t luan vé bai tdan.

3.3) Thiét K& Hé Chuyén Gia :

C6 hai cdch gidi quyét vin dé trong cdc hé chuyén gia d6 13 gidi quyét van
dé theo hudng thuin va gidi quyét vin dé theo hudng nghich. Hé chuyén gia dudc
thi€'t k& dé€ gidi quyé&t van dé theo hudng thuan dugc goi 1a hé chuyén gia suy dién
ti€n va hé chuyén gia dugc thi€t k& dé€ gidi quyét vin dé theo hudng nghich dudc
goi 1a hé chuyén gia suy dién lui.
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1) Hé chuyén gia suy dién tié€n :

Hé chuyén gia suy dién ti€n 12 hé chuyén gia gidi quyét van dé bit dau ly
gidi tir dit liéu ban dau cda bai téan 14p luin trén co sd logic d€ kham phd céc su
kién mé6i din d&€n két luan vé bai téan. PE thi€t k€ mot hé chuyén gia suy dién ti€n
bao gdm cédc budc dude mo ta nhu sau :

Budc 1 : Pinh nghia van dé.

Budc nay gom cé phan tich van dé d€ nim bit hudng gidi quyét van dé chi
ti€t va cu thé d6 1a phai xdc dinh dudc dif liéu vao ra ca hé thdng va phuong thic
Xt Iy sO liéu vao ra cia hé thong.

Budc 2 : Dinh nghia dif liéu vao ctia hé thong.

Pinh nghia dif liéu vao clia hé thdng sao cho dau tir dit liéu ban dau clia bai
téan hop vdi v€ diéu kién cda luit suy dién thi nhat d€ dir liéu dich ctia n6 1a dit
liéu vao cho luat k€& theo..

Buéc 3 : Pinh nghia ciu tric diéu khi€n ctia hé thong.

Cau tric diéu khién dit liéu suy dién ti€n clia hé thong d6 12 cd s& luat suy
dién ti€n bao gdm tit cd cdc luit mo t3 tdng quat cdch gidi bai téan dugc thé hién
dudi dang luat If Then v6i v€& diéu kién cda luat ddu tién hdp vdi dir liéu ban dau
clia bai téan d€ v&€ phai clia luat phdt sinh ra dich thi nhat, v& diéu kién cia luat
thtt 2 hop véi dich thit nhat dé v& phdi clia luit phét sinh ra dich thit 2 va ¢ nhu thé
cho d&€n luat thit n ma vé& k€t luan cia né dat d€n 13i gidi cudi cling.

Budc 4 : Ma héda cd sd tri thic.

Cd s6 tri thiie gom co s& luat va cd s& dit lieu. Cac thanh phan nay phdi
dudc ma héa nhd cdc phuong phdp bi€u dién tri thitc nhu logic vi tir, khung.
Budc 5 : Thit nghiém hé thong.

Cho s6 liéu vado, qud trinh x& 1y clia hé thong cho sd liéu ra véi nhiéu tinh
hudng khdc nhau bao trim ¢4 khong gian vao.

Budc 6 : Thi€t k€ hé thong giao dién ngudi xit dung hé chuyén gia.
Budc 7 : M3 rong hé thdng.

MG rdng cd s§ tri thic clia hé sao cho gidi quy€t bai téan cang linh hoat, cang
mém déo 12 cang t6t d6 12 qué trinh cdi ti€n hodc thém b6t luit suy dién va co s§
dit liéu.

Budc 9 : D4nh gid hé thong.
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Bu6c nay dua hé thdng vao thou nghiém trong cic trudng hgp thuc k& d€ rit
ra k&t ludn danh gia chit lugng van hanh cla hé thong ddng tin cdy hodc chua ddng
tin cay.

Vidu 1 : Thi€t k& hé chuyén gia suy dién ti€n cd van sinh vién hoc tip.

+ Pinh nghia vAn dé : Bai téan dit ra ra 12 thi€t k€ hé chuyén gia suy dién tién c6
van sinh vién hoc tip gidi quyét cdc van dé nhu sau :

1- Gidi quyé&t cdc mdn hoc ma sinh vién da thi dau cho qua.

2- Xt ly cdc mon hoc ma sinh vién duge dat cach cho qua.

3- Xt 1y cdc mdn hoc c6 cdc mdn hoc tién quyét.

4- Xt Iy cdc mdn hoc ma sinh vién duge phép ding ky hoc trong mdi

hoc ky.

+ Dinh nghia dit liéu vao : Dit liéu vao clia bai téan gdm c6

1- Cdc mo6n hoc bit budc.

2- Cac modn hoc tu chon.

3- C4c mdn hoc ¢6 cdc mdn hoc tién quyét.

4- Cac mOn hoc ma sinh vién da hoc xong.

5- C4c mon hoc cho phép sinh vién dugc ding ky trong mdi hoc ky.
+ CAu tric diéu khién dit liéu suy dién ti€n clia hé thong : PE xt 1y sd liéu vao ra
clia hé thong, cd s& luat cia hé thong dugc thi€t 1ap gdm cdc luat 1a

Luiat 1 : Né&u X 12 mon hoc ma sinh vién da thi ddu cho qua thi sinh vién da hoc
xong mon hoc véi X.

Luat 2 : N&u X 12 mdn hoc ma sinh vién dd dudc dit cach cho qua thi sinh vién da
hoc xong moén hoc véi X.

Luat 3 : Né&u sinh vién d3 hoc xong modn hoc véi X va Q 1a danh sdch chita céc
mon hoc ma sinh vién dad hoc xong thi Q chita X.

Luét 4 : N&u X ¢6 modn hoc tién quyé&t Y thi mon hoc tién quyét cia X 1a Y.

Luiat 5: Né&u X ¢6 mdn hoc tién quyét Y va Y c6 mon hoc tién quyét Z thi mon
hoc tién quy€t cia X 1a Z.

Luét 6 : N&u mo6n hoc tién quyét ctia X 12 Y va P 1a danh sdch chita cdc mdn hoc
tién quy€t thi cia X P phai chira Y.

Luét 7 : N&u Q Ia danh sdch chita cdc mon hoc ma sinh vién da hoc xong vé6i X, P
12 danh sdch chita cdc mon hoc tién quyét ctia X va P 1a tap con cia Q thi sinh vién
da hoc xong tit ci vdi cdc mon hoc hoc tién quyét cia X.
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Luat 8 : Néu X 12 mon hoc bit budc, sinh vién chua hoc xong v6i X, sinh vién da
hoc xong tat cd v6i cdc mon hoc tién quy€t cia X va X 1a mon hoc cho phép sinh
vién ddng ky hoc trong hoc ky thi cho phép sinh vién ding ky m6n hoc véi X.
Lu4t 9 : Néu X 12 mon hoc tw chon, sinh vién chua hoc xong véi X , sinh vién da
hoc xong tit cd vdi cdc mon hoc tién quyé€t ciia X va X 12 mdn hoc cho phép sinh
vién dang ky hoc trong hoc ky thi cho phép sinh vién ding ky mon hoc véi X.
+ M4 héa cd sd tri thic : sau ddy 13 mot vi du di€n hinh ma héa cd sé tri thifc gdm
cd sG dir liéu va cd sé luat.
- Cdc mdn hoc bit budc dugc mi héa bing ky hiéu di€n hinh 14
req(“intro to computing”).
req(‘“‘data structures”).
req(“assembler”).
req(“operating systems”).
Van va van van.
- Cdc mdn hoc ty chon dudc ma héa biing ky hiéu di€n hinh 12
elec(“information systems”).
elec(“compilers”).
elec(“algorithm analysis™).
Van va van van.
- C4c mon hoc tién quyét dugc ma héa bing ky hiéu di€n hinh 1a
impreq(“data structures”,”’intro to computing”).
impreq(“calculus 2”,”calculus 17).
impreq(“‘operating systems”,”assempler”).
Vén va van van.
- C4c mo6n hoc cho phép sinh vién dugc phép ding ky hoc trong hoc ky
dudc mi héa bing ky hiéu di€n hinh 12
given_now(““intro to computing”).
given_now(‘“calculus 27).
Van va van van.
- C4c mo6n hoc ma sinh vién da dugc ddt cdch cho qua va thi dau cho dugc
ma héa bing ky hiéu di€n hinh 1a
waived(“intro to computing”).
waived(“calculus 17).
passed(‘“‘data structures”).
passed(“assempler”).
passed(“calculus 27).
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Van va van van.
Luit 1 dugc ma héa bing ky hiéu dién hinh 14
if passed(X) then done_with(X).
Luit 2 dugc ma héa bing ky hiéu di€n hinh 1a
if waived(X) then done_with(X).
Luit 3 dugc ma héa bing ky hiéu dién hinh 14
if findall(Y, done_with(Y),X)) then all_done_with(X).
Luit 4 dugc ma héa bing ky hiéu dién hinh 12
if impreq(X,Y) then preq(X,Y).
Luit 5 dugc ma héa bing ky hiéu dién hinh 14
if impreq(X,Y) and preq(Y,Z) then preq(X,Z).
Luit 6 dugc ma héa bing ky hiéu dién hinh 14
if findall(Y,preq(X,Y),Z) then all_preq_for(X,Z).
luat 7 dugc ma héa bing ky hiéu di€n hinh 1a
if all_preq_for(X,Z) and all_done_with(Q) and subset(Z,Q)
then have_preq_for(X).
Luit 8 dugc ma héa bing ky hiéu dié€n hinh 12
if req(X) and not(done_with(X)) and given_now(X) and
have_preq_for(X) then pos_req_course(X).
Luit 9 dugc ma héa bing ky hiéu dié€n hinh 1a
if elec(X) and not(done_with(X)) and given_now(X) and
have_preq_for(X) then pos_elec_course(X).

Vidu 2 : Thi€t k&€ hé chuyén gia suy dién ti€n d€ gidi quyét bai téan chan déan sy
cd trén mdt tram bom nudc nhu hinh vé

Linel

/\ Line2 /\ Line3 Lined
{ Pumpl ) { Pump2 ) { Pump3

Motorl Motor2 Motor3

Block 1 Block 2 Block 3
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Tram bom nudc gdm c6 ba khdi lién k&t nhau qua cidc dudng ong, trong d6 mdi
khoi c6 mdt mdy bom va mdt motor.

Van d€ dit ra clia bai téan 12 phat hién sy c6 van hanh nudc trén tram, nhan
dang khdi c¢6 su c¢d va chian déan cdc thinh phan bi hdng giy ra su c6 nhu may
bom, motor hoic dudng dng bi i nifc.

+ Piéu kién phat hién sy c¢d vin hanh nuéc trén tram d6 13 4p suit ra trén
cdc dudng Ong clia tram 12 thAp hon 4p sudt van hanh nudc binh thudng.

+ Piéu kién khdi c6 sy ¢d van hanh nudc trén tram 1a 4p sudt vao trén cic
dudng 6ng clia khoi 1 binh thudng trong khi d6 4p suit ra trén cdc dudng dng cia
khd&i 12 thap hon 4p suat binh thudng.

+ Céc thanh phan cta khdi 1a motor, mdy bom va dudng dng. Khi da xdc dinh
dudce khdi c6 su ¢6 van hanh nu6c thi mot trong cdc thanh phan nay ciia khdi 1a
nhan t6 quyét dinh gy ra su c0.

- Piéu kién motor van hanh y&u d6 13 nguyén nhin giy ra sy c6 thi khi d6

chi s6 van hanh motor dugc doc vé tir cdm bién 1a thap.

- Piéu kién mdy bom bi hdng d6 ciing 12 nguyén nhin giy ra su cd thi khi
d6 4p sudt dugc doc vé tir cdm bi€n 12 4p suat vao cda khdi bing dp suat
ra ctia khoi.

- Diéu kién dudng 6ng bi ri nifc d6 1a nguyén nhian giy ra sy ¢d thi khi dé
4p suat dudc doc vé tir cAm bién 12 4p sud't vao clia khoi phai 12 nhd hon
4p suitra cia khdi.

T viéc phan tich bai téan néi trén, dit liéu vao clia hé thong 13 dp suit va chi s6
van hanh ctia motor.

Gid st 4p sudt van hanh nudc binh thudng clia cdc dudng Ong 1a

+ Line 1 =50 psi

+ Line 2 = 100 psi

+ Line 3 = 150 psi

+ Line 4 = 200 psi
va ta ciing gid st ring chi s6 van hanh binh thudng ciia cdc motor 1a motorl =
motor2 = motor3 = 1.

Trén co s& d6, cau tric diéu khién dif liéu vao ra clia hé thdng xt 1y hai khdi
trén tram gém cdc ludt dugc thi€t 14p nhu sau :

Luat 1 :if linel < 50 then linel = low.

Luat 2 : if linel >= 50 then linel = normal.
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Luit 3 : if line2 < 100 then line2 = low.

Luit 4 : if line2 >= 100 then line2 = normal.

Luat S : if line3 < 150 then line3 = low and display fault detected.
Luat 6 : if line3 >= 150 then line3 = normal.

Luat 7 : if mortorl < 1 then motor]l = low.

Luidt 8 : if motor2 >= 1 then motor]l = normal.

Luit 9 : if mortor2 < 1 then motor2 = low.

Ludt 10 : if motor2 >= 1 then motor2 = normal.

Ludt 11 : if linel = normal and line2 = low then block1 = fault .

Luat 12 : if line2 = normal and line3 = low then block2 = fault.

Luat 13 : if blockl = fault and motorl = low then motorl = fault and display
fault found.

Luat 14 : if block2 = fault and motor2 = low then motor2 = fault and display
fault found.

Luat 15 : if blockl = fault and motorl = normal and linel pressure = line2
pressure then pumpl = fault and display fault found.

Luit 16 : if block2 = fault and motor2 = normal and line2 pressure = line3
pressure then pump?2 = fault and display fault found.

Luit 17 : if blockl = fault and motor]l = normal and linel pressure < line2
pressure then line2 = fault and display fault found.

Luat 18 : if block2 = fault and motor2 = normal and line2 pressure < line3
pressure then line3 = fault and display fault found.

2) Thiét k& hé chuyén gia suy dién lui :
Hé chuyén gia suy dién li 1a hé xi 1y s8 liéu vao ra bit dau tir dit liéu dich
vGi cau tric diéu khién luit suy dién méc xich 1ui vé€ dir liéu ban dau clia bai

téan. P& thi€t k&€ mot hé chuyén gia méc xich suy dién lui gdm cac budc 1a
+ Dinh nghia bai tdan.
+ Pinh nghia cdc dich ctia bai téan.
+ Thi€t k€ cdc luadt méc xich dich suy dién 1ui gidi quy€&t bai téan.
+ M3 rong hé thong.
+ C4i ti€n hé thong.
+ Thi€t k€ giao dién ngudi st dung hé chuyén.
+ Pédnh gid hé thong.
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Vi du : Thi€t k& hé chuyén gia suy dién lui tu vaAn tai chanh bao gdm cdc cdng viéc

dugc mo ta nhu sau :

1) Pinh nghia vin d€ : Bai téan tu vain khiach hang vé tai chdnh nén dau tu sd tién
cda ho vao mdt trong cdc loai phan von diu tu nhu ti€t kiém, chitng khdan, cong
trdi va tiét kiém va thi trudng chitng khéan diéu dé phadi phu thudc vao tinh
trang ban thian va tinh trang tai chanh cia khich hang. Tinh trang ban thin cla
khdch hang phu thudc vao d6 tudi, cong viéc 1am va tinh trang gia dinh. Tinh
trang tai chanh ctia khach hang phu thudc vao tai sin hién cé va tinh trang gia
dinh. Nhu vy, hai nhan t& quan trong nhit dé din d&n dich clia bai téan tu van
khach hang dau tu phan tién cda ho vao cdc khdan diu tu d6 1a tinh trang bdn
than va tinh trang tai chanh ctia khdch hang Ia dn dinh hoic khong 6n dinh.

2) DPinh nghia cdc dich cia bai téan : V§i bai tdan nay, cac dich cua bai téan dugc
dinh nghia la

+ Phan von dau tu loai 1: 100% dau tu vao ti€t kiém

+ Phan von dau tu loai 2 : 60% thi trudng ching khéan, 30% thi trudng cdng
trai va 10% ti€t kiém.

+ Phin von diu tu loai 3 : 20% thi trudng chitng khéan, 40% thi trudng cong
trai va 40% ti€t kiém.

+ Phan von dau tuloai 4 : 100% dau tu vao thi trudng chiing khéan.

3) Thiét k& cdc luat suy dién dich : Luit suy dién dich clia hé chuyén gia suy dién
10i 12 Tudt ¢6 cAu tric nhin tir dich 1ui vé€ dit liéu. Piéu d6 c6 nghia 1a dich cudi
cling clia bai téan phdi dudedinh nghia, tir d6 nhin vé cdc nhan t& quyét dinh dé
din d&n dich va cdc nhin t6 quyét dinh nay dugc xem nhu 13 cdc dich méi dé
nhin vé€ cdc nhin t& quyét dinh khdc din d&€n dich méi nay. Thd tuc thi€t k& luit
nay dudc lip lai cho d&n khi nhan t& quyét dinh 13 ngd vao tir dit liéu ban dau
cta bai téan.

Hé thong ludt méc xich suy dién dich d€ gidi bai téan tu van khich hang vé tai

chdnh dugc thi€t lap 1a :

Luat 1 : N&u s6 tién clia khach hang 1a nhé hon 1000 dollars thi tw vAn khach hang

nén diu tu 100% so tién clia ho vao phan von dau tu ti€t kiém.

Luat 2 : N&u tinh trang ban thin ciia khach hang 14 khong &n dinh va tinh trang thai

chdnh cda khich hang 12 khong 6n dinh thi tu vAn khach hang nén diu tw 100% s6

tién clia ho vao phan von dau tu tiét kiém.

Luit 3 : N&u tinh trang b3 than cla khich hang 1a khdng dn dinh va tinh trang thai

chanh ctia khiach hang 13 6n dinh thi tv vdn khach hang nén diu 60% sd tién cia ho
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vao phan von dau tu chitng khéan, 30% s6 tién cia ho vao phan von dau tu cong
trdi va 10% so tién clia ho vao phan von dau tu tiét kiém.
Luit 4 : N&u tinh trang bdn than cda khdch hang 12 6n dinh va tinh trang thi chdnh
cia khach hang 13 khong 6n dinh thi tu vin khach hang dau tu 20% sd tién ctia ho
vao phan vdn diu tu chitng khéan, 40% s6 tién clia ho vao phan vén diu tu cong
trdi va 40% so tién clia ho vao phan von dau tu ti€t kiém.
Luit 5 : N&u tinh trang ban than ctia khach hiang 13 6n dinh va tinh trang thai chdnh
clia khiach hang 13 dn dinh thi tu vin khdch hang nén dau tw 100% s& tién ciia ho
vao phan von dau tu chiing khéan.
Luit 6 : N&u tudi ctia khiach hang 1a 16n tudi hodc viéc lam cla khich hang 1a
khong &n dinh thi tinh trang ban than ctia khdch hang 13 khong 6n dinh.
Luat 7 : N€u tudi cia khach hang 1a tré tudi vaviéc 1am cta khach hang 1a 6n dinh
va khdch hang c6 tré con thi tinh trang bdn than ctia khdch hang 12 khong dn dinh.
Luit 8 : N&u tudi cia khach hang 13 tré va viéc 1am cda khach hang 13 6n dinh va
khdch hang khong c6 tré con thi tinh trang ban than ctia khdch hang Ia dn dinh.
Luit 9 : N&u tudi ctia khach hang 13 16n hon 40 thi tudi ctia khach hang 13 16n tudi.
Luit 10 : N&u tudi cia khdch hang 13 nhé hon 40 thi tudi cia khach hang 1a tré
tudi.
Luat 11 : N&u thdi gian hgp dong lam viéc ctia khdch hang 1a hon 10 nim thi viéc
lam cta khach hang 14 &n dinh.
Luat 12 : N&u thdi gian hgp dong lam viéc clia khach hang 12 tir 3 nim dén 10 nim
va mic dd sa thai la thap thi viéc 1am cta khach hiang 13 6n dinh.
Luat 13 : N&u thdi gian hgp dong 1am viéc clia khiach hang 1a tir 3 nim dén 10
nim va mifc do sa thdi1a cao thi viéc 1am clia khdch hang 1a khong 6n dinh.
Luat 14 : Né&u thdi gian hgp dong 1am viéc clia khdch hang 12 it hon 3 nim thi viéc
lam clia khdch hang 1a khong 6n dinh.
Luat 15 : N&u tong s6 thi sdn clia khach hang 13 nhd hon téng s6 ng ctia khach
hang thi tinh trang tai chanh cta khach hang 12 khong 6n dinh.
Luit 16 : N&u tdng s6 tai sdn cda khich hiang 13 16n hon tdng s6 ng cda khich
hang va nhé hon 2 1an téng s6 nd cia khach hang va khach hiang c6 tré con thi tinh
trang tai chdnh cda khach hang 12 khdng dn dinh.
Luit 17 : N&u tdng s6 tai sdn cia khdch hang 13 16n hon tdng s6 ng clia khich
hang thi tinh trang tai chdnh ctia khiach hang 12 6n dinh.
Chay hé chuyén gia nay vdi cdc s0 liéu vao la

S6 tién diu tu : 5000 dollars

Tudi ctia khach hang : 30

http://www.khvt.com Trang 38




Bién soan: Tién si Nguyén Thién Thanh

Thdi gian hgp dong 1am viéc : 5 nim

C6 tré con khong : Co

Téng sb tai san : 100000 dollars

Téng s6 ng : 20000 dollars.
Mang suy dié€n luit dich clia hé chuyén gia suy dién Idi tv van tai chanh dudc mod td
nhu hinh

Portfolio 3 Portfolio 4

Portfolio 2

Portfolio 1

Financial tate
= statble

Financial tate
= unstatble

Person state
= stable

Person state
= unstable

Investment
<1000

Mang suy dién tinh trang ban than ctia khdch hang dugc md ta nhu hinh

Person state
= stable

Person state
= unstable

Client has
no children

Client has
children

Client is Job steady

Client is old Job not
steady
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Mang suy dién tinh trang trang tai chdnh ctia khdch hang dudc md td nhu hinh

Financial tate
= statble

Financial tate
= unstatble

Client has
no children

Total assets
< total liab.

Client has
children

Totalassets <
2*totalliab.
Totalassets > Totalassets >

2*totalliab. totalliab.
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Chuong 4 : Cdc Phuong Phap Bi€u Dién Tri Thic

4.1) Biéu Dién Tri Thic La Gi ?

Bi€u dién tri thiic 12 cach thé hién tri thifc trong may dudi dang sao cho bai
téan c6 thé dudc gidi tot nhat. Biéu dién tri thifc trong mdy phai :

+ Thé hién dudc tit cd cdc thong tin can thiét.

+ Cho phép tri thitc méi dugc suy dién tir tp cdc sy kién va luit suy dién.

+ Cho phép bi€u dién cic nguyén 1y tong quit ciing nhu cdc tinh huéng dic

trung.

+ Bdt 14y dugc y nghia ngit nghia phiic tap.

+ Cho phép 1y giai & miic tri thiic cao hon.

C6 hai loai tri thiic ctia bai téan can phai dudc bi€u dién d6 13 tri thic mo ta
va tri thdc tha tuc.

Tri thitc mo td 12 loai tri thifc mo td nhitng gi dudc bi€t vé bai téan. Loai tri
thirc nay bao gdm su kién, d6i tugng, 16p clia cdc ddi tugng va quan hé giita cdc doi
tuong.

Tri thitc thd tuc 12 thi tuc tong quat md ta cdch gidi quyét bai téan. Loai tri
thifc nay bao gdm thii tuc tim ki€m va luat suy dién.

C6 ba phuong phap biéu dién tri thitc mo td cd ban d6 1a phuong phap bi€u
dién tri thic nhd logic vi tit, phuong phdp bi€u dién tri thitc nhd mang ngit nghia va
phuong phdp bi€u dién tri thitc bing khung.

Phuong phép biéu dién tri thifc nhd logic vi tir d6 12 16p biéu dién sit dung cic
biéu thitc logic d€ bi€u dién cd sd tri thitc. Lut suy dién va thl tuc ching minh ly
gidi tri thiic ndy trén co sd logic vdi cdc yéu cau bai téan dit ra. Tuy nhién, dé chi
12 mot thanh phan cia bi€u dién logic dugc trang bi cho cdng viéc y tudng 1ap trinh
ctia ngbn ngit 14p trinh Prolog.

Phuong phap biéu dién tri thitc nhd mang ngit nghia d6 1a ding mang dé biéu
dién tri thifc nhu 12 mot ciu tric dit liéu, trong d6 mdi quan hé giita cdc doi tugng
dudc thiét 14p thong qua mang bi€u dién tri thic.

Phuong phép biéu dién tri thifc nhd frame con dugc goi 12 ngdn ngit bi€u
dién ciu tric d6 1a sy m§ rong clia mang, trong d6 mdi nit clia mang 12 mdt cau
tric dir liéu chita cdc slot v6i cdc gid tri cua ching dugc kém theo va cdc thd tuc
gidi quy&t van dé thyc hién trén cdc tic vu frame nay.
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4.2) Biéu Dién Tri Thitc Nh& Logic Vi T

1) Logic dé xuit :

Logic dé xuit 14 tip cla cdc dé xuAt, trong d6 mdi dé xuat 12 mot phat bi€u ma
ndi dung ctia né c6 thé 1a ding hoic 12 sai .

Cu phép cida logic dé xuit gdm c6 ky hiéu chan 1y, ky hiéu dé xudt va téan t¥
logic.

+ Ky hiéu chén ly : Ky hi€u chédn ly 1a hai chit cdi in hoa T va F, trong d6 T xdc
dinh ndi dung ctia phat bi€u la ding va F x4c dinh noi dung ctia phat bi€u 14 sai.

+ Ky hiéu dé xuat : Ky hiéu dé xuit 1a cdc chif cdi in hoa nhu A, B, C, D, .... dudc
st dung d€ bi€u dién dé xuat.

+ Téan ti¥ logic : Téan it logic gdm c6 cdc loai téan tu nhu :
- A :téan td logic lién tir va.
- v :téan td logic gidi tir hoac.
- — :tdan ti logic phu dinh.
- — : Téan tit logic kéo néu.
- ¢ :téan tf logic twong duong néu va chi néu.

+ Cau dé xuit : Cau dé xuit dudc dinh nghia nhu sau :

- Moi ky hiéu dé xuat va ky hiéu chan 1y 12 mot cAu. Vi du dién hinh 12

T, F, Q, P, hoic R 1a mdt ciu.

- Phd dinh cda mdt cau 12 mot ciu. Vi du dién hinh 12 —P 12 mot cu.

- Téan tir k€t ndi lién tir va clia hai cAu 12 mot cAu. Vi du di€n hinh 13 PAQ
la mdt cau.

- Téan tir k&t ndi giGi tir hodc cla hai cAu 1a mot cau. Vi du di€n hinh 1a
PvQ la mot cau.

- Téan tif kéo theo cia mdt cAu cho mot cau khac 12 mdt cAu. Vi du dién
hinh Ia P—Q 1a mot cau.

- Su tuong clia hai cAu 1a mot cau. Vi du di€n hinh 12 PvQ = R 12 mot cau.

TAt cd cdc cAu hgp & dudc xem nhu 12 cdc cong thic dang hoan thién

(WFFs).

- O biéu thiic dang PAQ, trong d6 P va Q dudc goi la céc lién tur.
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O biéu thic dang PvQ, trong P va Q dudc goi la cdc gidi tu.
O biéu thic dang P—Q, trong d6 P dugc goi 1a tién didu kién va Q dugc
goi la k&t luan.

Trong ciu logic dé xuit, cdc ky hiéu () va [ ] dugc sit dung d&€ nhém cédc biéu thiic
con trong cau.
Vi du : Cho cong thic ( (PAQ) »>R) = =Pv—QVR d6 1a mot dang cau hoan thién,

bdi vi :

P, Q va R 1a cdc dé xui't va vi thé€ ching 12 cdc cAu hoan thién.

PAQ 1a lién tir ca hai cau va vi th€ né 1a mot cau hoan thién.

(PAQ) =R 12 kéo theo clia mot cAu cho mot cau khic va vi thé né 12 mot
cau.

—P va —Q 12 phii dinh cda cdu va vi th€ chiing 1a ciu.

—Pv—Q 12 gidi tir clia hai cAu va vi th€ né 12 mdt cAu hoan thién.
—Pv—QVR 12 giéi tir clia hai cAu va vi th€ nd ciling 12 mot caAu hoan thién.
( (PAQ) »R) = —Pv—QVR 12 sy tudng clia hai cu va vi th€ n6 1a mot cau
hoan thién.

+ Ngit nghia ciia logic dé xuit : Ngit nghia clia logic dé xuit d6 chinh 1a gid tri

chan 1y clia cdc ky hiéu d€ xut. Gi4 tri chan ly ding ciia mot dé xuat dugc ky hiéu
12 T va gid tri chdn 1y sai clia mot dé xuat dugc ky hiéu I1a F.

Gi4 tri chn 1y cta pht dinh —, —P1a FnéuPla Tva —Pla TnéuPla F.
Gia tri chan ly cta lién tir A, 1a T chi khi nao gid tri chan 1y cda ca hai
thanh phian cia n6 12 T; mit khic gid tri chdn 1y ctia n6 13 F.

Gid tri chan 1y cua gidi tir v , 1a F chi khi nao gid tri chin 1y cda ca hai
thanh phin cda n6 13 F; mit khdc gid tri chan 1y cdané 1a T.

Gi4 tri chan 1y cda phép kéo theo —, 1a F néu gi4 tri chdn 1y clia v€ tién
di€u kién 12 T va gid tri chan 1y cda v& két luan 12 F; mit khdc gid tri
chanly cianéla T.

Gi4 tri chan ly cla phép tuong duong <>, 1a T chi khi nao hai thanh phin
ctia n6 1a c6 cluing gia tri chin ly; mat khdc gia tri chdn ly cia né 1a F.

Cho P, Q va R 1a cdc biéu thiic dé xuit, cdc biéu thifc sau diy 13 cdc bi€u thic logic
tuong duong :

(PvQ) = (—P—Q).
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- Ludtde Morgan : —(PvQ) = (—=PA—Q).

- Luét de Morgan : —=(PAQ) = (=Pv—Q).

- Luat phan bd : Pv(QAR) = (PvQ)A(PVR).

- Luat phan bd : PA(QVR) = (PAQ)V(PAR).

- Ludt giao héan : (P AQ) = (Q AP).

- Luit giao hdan : (PvQ) = (QVP).

- Luat két hgp : (PAQ)AR)) = (PA(QAR)).

- Luatkét hgp : (PvQ)VvR)) = (Pv(QVR)).

- Luat tuong phan : (P—>Q) = (—Q——P).
Hai bi€u thifc logic dugc goi 12 tuong duong khi cdc gid tri chdn 1y ciia ching 1a
gidng nhau.

2) Logic vi tu' :
Logic vi tir 1a su m3 rdng ctia logic dé xuit, doi lic né con dude goi 12 logic bac
nhat. Trong logic dé xuat, mdi ky nhiéu dé xuat nhu P, Q hoic R dudgc sit dung
dé bi€u dién mot @€ xuat. V4i cdch bi€u dién nay khdng cho phép ta truy cip
cac thanh phin c4 thé trong mot dé xuit. PE khic phuc diéu nay nhd dén logic
vi tit. C4ch bi€u dién cdc dé xuit dung logic vi tir cho phép ta c6 thé truy cip
céc thanh phin cd thé trong mot dé xuit.
Vidu : Cho dé xuitla
It rained on Tuesday.
Céch bi€u dién dé xuat nay dung logic dé xuit 1a
R = It rained on Tuesday.
Vi cach biéu dién nay, ta chi xd4c minh dudc gi4 tri chan ly cia ky hiéu dé xuit R
nhung ta khong thé truy cdp cdc thanh phan cd thé trong dé xui't nhu rained va
tuesday d6 1a tinh hudng thdi tiét va thdi gian.
Cach biéu dién dé xud't trén ding logic vi tir 12
weather(tuesday,rain).
Véi cach biéu dién nay, ta ¢6 thé truy cip cdc thanh phin cé thé trong dé xuit nhu
tuesday va rain .
Trong cich bi€u dién nay, ta ciing c6 thé thay thé bién X biéu dién 16p cla cic doi
tugng trong tuan véi dac trung tuesday di€n hinh 13
weather(X,rain).
+ Cu phap cua logic vi tif : gdm c6 ky hiéu chan 1y, ky hiéu vi tir va cdc phép téan
logic. Vi logic vi tir 1a sy m& rong clia logic dé xuat, do d6 ky hiéu chin 1y va cic
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phép téan logic clia logic vi tir va logic dé xudt 12 gidng nhau. Sy khdc nhau giita
hai loai logic nay 12 ky hiéu vi tir va ky hiéu dé xuat.

Ky hiéu vi tir gdm c6 hiing vi tir, bi€n vi tir, ham vi tr, vi tif va vi tir dinh
lugng.

- Hiing vi tir : 1a chudi cda cdc chit cdi in thudng dung dé€ biéu dién tén
riéng hoidc thudc tinh riéng ctia doi tugng.
Vi du : john, tree, tall, blue 1a cdc ky hiéu hiing vi tir hop 1&.

- Bién vj tir : 12 chudi cda cac chif cdi véi it nhat chit cdi dau tién clia chudi
phdi 14 chif cdi in hoa diing d€ bi€u dién 16p cia cic ddi tugng.

Vi du : X 12 bi€n vi tir ding d€ bi€u dién 16p cla cdc ddi tugng ngay trong

tuan hoic Breaker 1a bi€n vi tir dung d€ bi€u dién 16p clia cdc ddi tugng mdy

cit dién.

- Ham vi tir : 12 4nh xa tir mdt hoic nhiéu phan ti cda tap hdp nay d€n mot
phan t duy nhit trong mot tip hdp khac. Haim phdi c6 tén riéng va cic
ddi s6 vao ctia né. Tén clia ham vi tir dugc qui udc 1a chudi cia cdc chir
c4i in thudng. Cd phdp tdng quit ciia ham la

Tén_ham(Céac ddi s6 vao cia ham).

Ham nhin cdc doi s6 vao tir mot tip hop ndy va trd vé duy nhit mot d6i so ra

trong mot tap hgp khac.

Vi du : Cho @€ xuatla

George is father of David.

DPé xuit nay c6 thé dugc bi€u dién bing him vi tir father 12

father(david).

Ham trd vé gid tri ra cia nd 1a george.

Cho mot dé xuat khac 1a

2 plus 3 is equal to 5.

Pé xuit nay c6 thé dudce bi€u dién bing ham vi tir plus 12

plus(2,3).

Ham sé trd vé gid trirala 5.

Céc d6i s clia ham vi tir ¢6 thé 13 hiing vi tir hodc bién vi tir.

- Vit : Vit la mét dang diac biét cia ham vi tr. Vi tr cling phai c6 tén
riéng va cdc doi s6 vao cia nd. Tén vi tif thudng 12 mdi quan hé giita hai
hodc nhiéu ddi tugng trong mot dé xudt. Qui uSc dit tén cho vi tir ciing
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giong nhu hAm vi tir. Vi tif nhan cdc doi s6 vao tir mot tip hgp va trad vé
ddi so ra trong tap hdp gid tri chan 1y ding T hoic sai F.
Vidu : Cho dé xuatla
George likes Kate.
Pé xuit nay c6 thé dudc bi€u dién bing vi tir likes 12
likes(george kate).
Vi tir likes sé& trd vé logic true(T) néu George thich Kate; mit khdc vi tir tra
vé gid tri logic false(F).
Céc d6i s6 clia vi tir c6 thé 13 hing vi tir, bi€n vi tir hodc ham vi tir.

Vidu : Cho @€ xuatla
X likes Kate, trong d6 X 12 16p clia cdc d6i tugng dan ong.
Pé xuat nay c6 thé dudc bi€u dién bing vi tir likes 12
likes(X, kate).
Vi tir sé trd vé gid tri logic true (T) néu that sy tit cd nhitng ngudi dan 6ng
thich Kate; mit khdc vi tir trd vé gid tri logic false (F).

- Vi tir dinh luong : Khi cdc ddi s& vao ctia ham vi tit hodic vi tir 12 bi€n vi ti
khi d6 d€ x4dc dinh pham vi gid tri cia bi€n, hai dai lugng ding truc bién
do 1a V va 3, hai dai lugng nay dugc goi la cac vi tir dinh lugng.

Vi tir dinh lugng V ding truGc bién d€ xdc dinh bi€u thic 1a ding cho moi

gid tri clia bié€n.

Vi tir dinh lugng 3, ding trude bién dé€ xdc dinh bi€u thidc 13 ding co mot vai

gid tri clia bié€n.

Vi du : Cho dé xuit la

All humans are mortal.
Pé xuat nay c6 thé dudc bi€u dién la
(VX) (human(X) — mortal(X)).
Cho mot dé xuat khdc 1a
There is a student who is smart.
Pé xuat nay c6 thé dudc bi€u dién 1a
(dX)(student(X) Asmart(X)).
Vi du ng dung : Sau diy 13 vi du minh chiing diing logic vi tir bi€u dién co s& tri
thitc clia bai téan tu van tai chdnh.
1. saving_account(inadequate) — investment(savings).
2. savings_count(adequate)Aincome(adequate)—investment(stocks).
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3. savings_account(adequate)Aincome(inadequate)—investmentcombinat
ion).

4. VX amount_save(X)A3Y (dependents(Y)A
greater(X,minsavings(Y))) —savings_account(adequate).

5. VX amount_save(X)A3Y(dependents(Y)A
—greater(X,minsavings(Y))) —savings_account(inadequate).

6. VX earnings(X,steady)A3Y (dependents(Y)A
greater(X,minincom(Y))) —income(adequate).

7. VX earnings(X,steady)A3Y (dependents(Y)A
—greater(X,minincom(Y))) —income(inadequate).

8. VX earnings(X,unsteady) —income(adequate).

9. amount_saved(22000).

10.  earnings(2500,steady).

I1. dependents(3).

12. income(inadequate).

13.  savings_account(adequate).

3) Giai bai téan bing phuong phap hop gidi :

C6 hai huéng gidi bai tdéan trong linh vuc tri tué nhin tao d6 la giai bai téan
theo hudng thudn va gidi bai téan theo hudng nghich. Mot trong cac phudng phap
giai bai bai téan theo huéng nghic d6 l1a phuong phap hgp giai. Phuong phap hgp
gidi 12 phuong phdp gidi bai téan bing chitng minh phdn dé. P& chitng minh dé
xuit P ¢6 gid tri logic ding tir tAp cdc tién dé, ta gid si P 1a sai, diéu d6 din dén

phd dinh cia né 1a ding. Cong tién dé nay vao tip cdc tién dé va hgp gidi ching
cho d&n khi nao c6 ménh dé réng xuit hién. Ménh dé rong nay ching té riing c6 sy
mau thudn giita tién dé da gid dinh va tip cdc tién sdn c6. Vi thé ta di d&€n két luan
ring phi dinh cta P 13 khong tudng thich va P 14 tuong thich vé6i tip cdc tién dé.
Qui trinh chitng minh phin dé bing phuong phap hgp gidi dugc mo td gdm céc budc
nhu sau :

Buéc 1 : Chuyén ti't cd cdc tién dé & dang cong thic logic hoan thién sang

dang logic ménh dé véi dang tong qudt 13 a;varvasv......va, st dung cdc bi€u thic
thic logic tuong dudng la

—(=P)=P.

P—Q =—-PVvQ.

P-~Q =P->QAQ—P.
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—(PAQ) =—-Pv-=Q
—(PvQ) = -PA—=Q.
—(3X) P(X) = (VX)=P(X).
—(VX) P(X) = (3X)-P(X).

BuéGe 2 : P& chitng minh dé xuat P 13 ding, ta gid s& P 1a sai, diéu dé c6
nghia 13 phii dinh ctia P 12 ddng va cong phd dinh nay vao tap cdc tién dé.

Budc 3 : Pua tit cd cdc vi tir dinh lugng vé ding trudc cdc ménh dé€ va loai
bd chiing khéi tap céc tién dé.

Budc 4 : Chon cip ménh dé, mot ¢6 chita P vd mot ménh dé khdc chita —P,
khtt bé cip phan ti nay, vi chiing c6 mau thudn. Cdc phan tif con lai ciia hai ménh
dé hdp nhau tao thanh ménh dé mdi.

Budc 5 : Lip lai budc 4 cho dén khi nao c¢6 ménh dé rdng xudt hién thi dirng
thd tuc chitng minh. Ménh dé réng 12 ménh dé khong chira bat ky mot phan i nao.
Piéu nay ching td ring c6 su mau thuin giita tién dé da gid st va tip cdc tién de,
do d6 ta di dén két luan ring dé xuat P 1a tuwong thich véi tip cdc tién dé va phi
dinh ctia dé xuat P 12 khong tuong thich véi tip cdc tién dé.

Vi du : Cho tip cdc tién dé 1a
1) All dogs are animals.
2) Fido is a dog.
3) All animals will die.
Hay chitng minh ring Fido will die bing phuong phdp hgp gai ?

Giai
Céc tién dé dugc bi€u dién bing logic vi tir & dang hoan thién Ia
1) V(X) (dog(x) — animal(X)).
2) dog(fido).
3) V(Y)(animal(Y) — die(Y)).
D€ chitng minh dé xuit Fido will die 12 ding, gid st Fido wil die 12 sai va do
d6 phd dinh cda né 1a ding d6 12 —die(fido). Cho tién dé nay 1a tién dé 4 va
cong né vao tip cic tén dé.
1) V(X) (dog(x) — animal(X)).
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2) dog(fido).
3) V(Y)(animal(Y) — die(Y)).
4) —die(fido).
Chuyén céc tién dé & dang logic hoan thién vé dang ménh dé 1a
1) V(X)(—dog(X)vanimal(X)).
2) dog(fido).
3) V(Y)(—animal(Y)vdie(Y)).
4) —die(fido).
Khit bd t4t cd cdc vi tir dinh lugng
1) —dog(X)vanimal(X).
2) dog(fido).
3) —animal(Y)vdie(Y).
4) —die(fido).
Qui trinh chitng minh biing cAy hgp gid nhi phan dugc mo ta nhu hinh

1) —dog(X)vanimal(X). 3) —animal(Y)vdie(Y).

Y/X.

2) dog(fido). —dog(Y)vdie(Y).

fido/Y.

4) —die(fido). die(fido).

Ménh dé réng

4.3) Biéu Dién Tri Thitc Nh¢ Mang Ngit Nghia :

Mot cach bi€u dién tri thitc khdc d6 12 mang ngit nghia. C4ch biéu dién nay
cho ta cdi nhin tong thé vé tri thifc clia bai téan biing bing d6 thi. Tri thifc cda bai
téan c6 thé dudc thé hién trén mot dod thi dinh huéng véi tip cdc nit c6 ddnh nhin
dé bi€u dién cdc d6i tugng va tap cdc cung clia dd thi 13 cdc dudng mili tén cé ddnh
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nhin d€ chi cidc quan hé hoic céc tinh chit giita cdc doi tuong. VSi cdch bi€u dién
nay dudc xem nhu mot ciu tric dit liéu ma cdc rang budc von sdn c6 trong bai téan
c6 thé dugc vach ra va hudng gidi quy€t van dé clia bai téan bing cdc luat suy dién
ciing c¢6 thé dugc thi€t 1Ap nhd thong qua cidc dudng miii tén lién két giita cac ddi
twgng. Vi th€ mang con dudc goi 1a mang suy dién tri thifc.
Vi du : Cho bai téan quan hé gia dinh véi cac sy kién la

1) John is father of Marry.

2) Mary is daughter of John.

3) Bod is father of John.

4) John is son of Bod.

5) Bod is husband of Kate.

6) Kate is wife of Bod.

7) John is son of Kate.

8) Bod is grandfather of Marry.

9) Kate is grandmother of Marry.

10) Marry is granddaughter of Bod and Kate.
Hiy bi€u dién cdc su kién quan hé gia dinh ndy nhd mang ngit nghia ?
Giai :

Céc su kién quan hé gia #~+ #+3c bi€u dién nhd mang ngit nghia dugc md ta

nh hinh father
dauahter
mother
aranddauahter
father

son arandfather
arandmother
aranddauahter
Bod
husband

wife
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Mot vi du minh chitng khdc diing mang ngit nghia dé bi€u dién 16p dong vat dudc
mo ta nhu hinh

can/vBreathe

has

has

\‘Wings

has

™~

; Feathers
isa

isa

Tail

can not

can is

. Fly
Sing Yellow

4.4) Biéu Dién Tri Thi'c Nhé Frame :

Mop phuong phip bi€u dién tri thic khdc d6 1 bi€u dién ciu tric bing cich
stt dung mang ngit nghia, trong d6 mdi niit cia mang 12 mdt cau tric dit liéu chita
cic slot v6i cdc gia tri cia cédc slot dugc kém theo. CAu tric tdng quat ciia mot
Frame dir li€u dugc md tad nhu hinh

Frame <frame_ name>

Slot : <property_name_1>

Value : <value of property_name_1>
Slot : <property_name_2>
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Value : value of property_name_2>

Slot : <property_name_N>
Value : <value of property_name_N>.

Céc slot trong mdi frame chita cdc thong tin nhu sau :

1) Thong tin nhin dang frame.

2) Thong tin quan hé ctia frame nay véi frame khac.

3) Céc thanh phin mo t3 clia frame.

4) Thong tin tha tha tuc.

5) Thong tin méc dinh frame.

6) Thong tin d€ xuit mdi.
Bi€u dién tri thitc nhd Frame cung cip y tudng 1ap trinh hudng ddi tugng trong ngdn
ngf 1ap trinh Prolog hodc cdc ngdn ngtr 14p trinh khiac nhu C++ va Visual Basic.
Frame cho phép truy cip cdc thanh phin ctia Frame d6 1a céc slot va cho phép
hudng quyén thira k& giita Frame dit liéu nay va Frame dif liéu khéc.

Vi du : Cho mang ngif nghia bi€u dién cdc sy kién vé ddng vat nhu hinh trén, cic
su kién nay dudc t6 chifc trong cac khung nhu sau :
Frame animal
Slot : can
Value : breathe, move
Slot : has
Value : wings

Frame bird
Slot: is_a
Value : animal
Slot : can
Value : fly
Slot : has
Value : wings, feathers
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Frame canary
Slot:is_a
Value : bird
Slot : can
Value : sing
Slot : is
Value : yellow

Frame ostrich
Slot:is_a
Value : bird
Slot : can_not
Value : fly
Slot : is
Value : tail

Vi du itng dung : Thi€t k& hé chuyén gia diéu khi€n nhiét d6 moi trudng trén co sd
hé thong Frame.

Xét hé thong diéu khi€n nhiét do moi trudng trong mot cin nha nhd gdm c6
ba phong d6 12 phong khdch, phong ngii va phong in, trong d6 mdi phong ¢ mot
nhiét k&, mot 10 sudi va mot mdy diéu hoa cé ciu tric nhu hinh.

Room

Termostat

A 4
50 60 70

Settinn

Temneratiire

Mode
Heat Air

—

Fiinace Air conditioner
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Hé thong g6m cac frame nhu room, thermostat, funace va air condioner dugc mo ta
nhu sau :

Frame room
Slot : funace
Value : < funacl,funace2,funace3 >
Slot : air_conditioner
Value : < air_conditionerl,air_conditioner2, air_conditioner3 >
Slot : thermostat
Value : < thermostatl, thermost2, thermostat3 >
Slot : occupany
Value : < yes,no >

Frame thermostat
Slot : air_conditioner
Value : < air_conditionerl,air_conditioner2, air_conditioner3 >
Slot : funace
Value : < funacl,funace2,funace3 >
Slot : mode
Value : <heat,air>
Slot : setting
Value : 60
Slot : temperature
Value : 65
Slot : room
Value : <livingroom, bedroom, kitchenroom >

Frame air_conditioner
Slot : room
Value : <livingroom, bedroom, kitchenroom >
Slot : state
Value : <on,off>
Slot : thermostat
Value : < thermostatl,thermostat2, thermostat3 >
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Frame funace

Slot : room

Value : <livingroom, bedroom, kitchenroom >
Slot : state

Value : <on,off>

Slot : thermostat

Value : < thermostatl,thermostat2, thermostat3 >

Co s3 luat diéu khi€n nhiét @6 moi trudng trong nha trén co s cdc thanh phan cia
hé thdng frame dudc thi€t 1ap gdm céc luit 1a

Luat 1 : if ( temperature < setting ) and (funace state # off ) and (mode # heat )

and ( roomoccupancy # yes) then send message (funace state = on ).

Luat 2 : if ( temperature < setting - 5) and (funace state # off ) and (mode # heat )
and ( roomoccupancy # no) then send message (funace state = on ).

Luat 3 : if ( temperature >= setting ) and (funace state # on ) and (mode # heat )
and ( roomoccupancy # yes ) then send message (funace state = off ).

Luat 4 : if ( temperature >= setting - 5) and (funace state # on ) and (mode # heat )
and ( roomoccupancy # no) then send message (funace state = off ).

Luat S : if ( temperature < setting ) and (air_conditioner state # off ) and (mode #
air ) and ( roomoccupancy # yes) then send message (air_conditioner state = on ).

Luit 6 : if ( temperature < setting - 5) and (air_conditioner state # off ) and (mode #
air ) and ( roomoccupancy # no) then send message (air_conditioner state = on ).

Luat 7 : if ( temperature >= setting ) and (air_conditioner state # on ) and (mode #
air ) and ( roomoccupancy # yes ) then send message (air_conditioner state = off ).

Luéat 8 : if ( temperature >= setting - 5) and (air_conditioner state # on ) and (mode
# air ) and ( roomoccupancy # no) then send message (air_conditioner state = off ).
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4.5) Gi6i Thiéu Vé Ngon Ngit Lap Prolog :

1) CAu tric chuong trinh :

Ngon ngit Prolog 12 ngdn ngit 1ap trinh trén co sG téan hoc logic dugc thi€t
lap d€ gidi quyét cdc van dé trong linh vuc tri tué nhan tao. Ciu tric cd ban clia
ngon ngil 14p trinh Prolog dugc mo ta nhu sau :

domains
/*
domain declarations
*/
predicates
/*
predicate declarations
*/
clauses
/*
clauses ( rules and facts)
*/
goal
/*
subgoal_1
subgoal_2
/>l<

+ domains : 1a ving d€ khai bdo mién ki€u dir liéu khong chudn trong céc
predicate. Giong nhu cdc ngdn ngit 1ap trinh khic, cic mién ki€u dit liéu chuidncia
Prolog 1a short, ushort, word, integer, unsigned, long, ulong, dword, real, string va
symbol.

+ predicates : 13 viing dé€ khai bdo cdc predicates. Predicate ph3i c6 tén riéng va
cic d6i sd vao clia nd. Theo qui u6c, tén cia predicate phai 13 chudi clia cdc chit
céi in thudng va ddi s6 cia predicate 12 chif in hoa né€u né 1a bién; mic khic né 1a
chudi cdc chit cdi in thudng. Cdc ddi sd clia predicate phdi dudc khai bdo véi ki€u
dit liéu tuong ing cua chiing.

+ clauses : 1a vung cho phép thé€ hién cdc su kién va luat suy dién. Sy kién dugc thé
hién dudi dang vi tir véi cdc ddi s6 clia nd 1a cdc hiing vi tir. Luat suy dién dudc thé
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hién dudi dang if condition_1 and condition_2, ... and condition_N then conclusion
vdi cti phdp tdng quét ctia Prolog 1a
conclusion : - condition_1, condition_2, ...,condition_N.

+ goal : 12 ving thyc hién cdc dich d€ ra ctia bai tdan.

Vidu : Cho céc sy kién va luat suy dién 1a

1) John likes wine.

2) Lance likes skiing.

3) Lance likes books.

4) Lance likes films.

5) If Z reads and Z is inquisitive then Z likes books.
Chuong trinh Prolog sau thé hién céc su kién, luit suy dién d€ thda man hai thanh
phan dich con clia John d6 12 John thich udng rugu, doc siach va 1a ngudi tim toi do
d6 john thich sach.

domains
name, thing = symbol

predicates
nondeterm likes(name, thing)
reads(name)
is_inquisitive(name)

clauses
likes(john,wine).
likes(lance,skiing).
likes(lance,books).
likes(lance,films).
likes(Z,books) :-
reads(Z),is_inquisitive(Z).
reads(john).
is_inquisitive(john).

goal

likes(X,wine),likes(X,books).

Cay chuong trinh cho k&t qua 12
X = john.
1 solution.
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2) Cac loai téan tr :
+ Téan t¥ logic :

Logic and : A v6i cd phdp Prolog 1a , (didu phdy).
Logic or : v v6i ct phap Prolog 1a 3 (d4u chdm phdy).
Logic only if <~ vdi cu phédp Prolog 1a :-

Logic not : — v&i cu phédp prolog 1a not.

+ Téan t& quan hé :

Less than v&i ci phap Prolog 1a <

Less than or equal to véi cii phap Prolog la <=
Equal véi ci phap Prolog la =

Greater than véi cap phap Prolog la >
Greater than or equal v6i ca phap prolog la >=
Not equal véi cui phap prolog la <> hodc ><
Cut véi ca phap Prolog la !

Vidu : chuong trinh Prolog sau 1a mot vi du minh chiing st dung cdc téan trén
d€ giai phuong trinh bac 2 c¢6 dang ax’ + bx + ¢ = 0.

predicates
solve(real,real,real)
reply(real,real,real)
clauses

solve(A,B,C):-

D =B*B - 4*A*C,
reply(A,B,D),nl.
reply(_,_,D):-

D <0,

write(''No solution''),!.
reply(A,B,D):-

D=0,

X =-B/(2*A),

write("'X = ",X),!.
reply(A,B,D):-

X1 = (-B +sqrt(D))/(2*A),
X2 = (-B -sqrt(D))/(2*A),
write("'X1 =", X1," and X2 =",X2).
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goal
solve(1.0,2.0,1.0),
solve(1.0,1.0,4.0),
solve(1.0,-3.0,2.0).

3) Xit 1y danh sich trong ngén ngit l1ap trinh Prolog :

+ Thanh vién clia danh sdch : N&u X 1a thianh vién clia danh sdch L thi ménh
dé clauses dugc thi€t 1ap 1a
clauses
member(X,[XI|-]).
Member(X,[_IL]) :- member(X,L).
Vi du : Chuong trinh Prolog sau 13 mdt vi du minh chitng khing dinh néu ddi
tugng la thanh vién cia danh sach thi ddp dn la yes; mit khac ddp dn la no.
domains
X = symbol
List = symbol*
predicates
member(X,List)
clauses
member(X,[XI_]):-!.
member(X,[_IT]) :- member(X,T).
goal
member(b,[a,b,c]).
Chay chuong trinh nay cho k&€t qud 13 yes, vi b 1a thanh vién ctia danh sdch [a,b,c].

+ N&i danh sdch : Ménh dé ndi hai danh sich véi clause dudc thiét 1ap 1a
clauses
append([],List,List).
Append([XIL1],L2,[XIL3]) :- append(L1,L2,1.3).

Vi du : Chuong trinh Prolog sau 1a mdt vi du ndi hai danh sdch.
domains
s = symbol
List = symbol*
predicates
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append(List,List,List)

clauses

append([],List,List).
append([XIT],L,[XINL]) :- append(T,L,NL).
goal

append([a,b,c],[d,e],Y).

Chay chuong trinh nay cho k€t qud 12 Y = [“a”,’b”,’c”,”d”,”e”].

+ Hién thi danh siach : Ménh @€ hién thi hanh sich ra man hinh véi clauses dudc
thi€t 1ap la
clauses
writelist([]).
writelist([HIT) :- write(H),nl,writelist(T).

+ P4o ngudc thit ty trong danh sdch : ménh dé ddo ngugc thi ty cdc phan tl trong
danh sich vdéi clauses dugc thi€t 1ap 1a
clauses
reverse_writelist([]).
Reverse_writelist([HIT]) :- reverse_writelist(T),write(H),nl.

Vidu 1: Cho bai téan quan hé gia dinh véi cdc su kién va cdc luit suy dién 1a

1) John is son of Dan.

2) Mary is sister of Suzan.

3) Harold is brother of Larry.

4) John married Mary.

5) Larry married Sue.

6) If B is son of A then A is father of B.

7) If A is father of C and C is father of B then A is grandfather of B.

8) If A married C and C is sister of B then A is sister in law of B.

9) If A is brother of C and C married B then A is sister in law of B.
Chuong trinh Prolog 12 mot vi du minh chitng gidi quy€t bai téan mdi quan hé gia
dinh nay.

database - tmp
son(STRING,STRING)
sister(STRING,STRING)
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brother(STRING,STRING)
married(STRING,STRING)

clauses
son("John","Dan").
sister("Mary","Suzan").
brother("Harold","Larry").
married("John","Mary").
married("Larry","Sue").

predicates
father(STRING father,STRING child)

grandfather(STRING grandfather,STRING grandchild)

nondeterm sister_in_law(STRING,STRING)

clauses
father(A,B):-
son(B,A).

grandfather(A,B):-
father(A,C),
father(C,B).

sister_in_law(A,B):-
married(A,C),
sister(C,B).

sister_in_law(A,B):-
brother(A,C),
married(C,B).

goal
sister_in_law("John",Z),
format(Msg,"sister_in_law(\"John\",%)",Z),
write(Msg).
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Vi du 2 : Chuong trinh Prolog sau 12 mot vi du di€n gidi bai téan ngudi nong din
sdp x&p cdc chuyén thuyén qua lai song.

domains
LOC =east;
west
STATE = state(LOC farmer,LOC wolf,LOC goat,LOC cabbage)
PATH = STATE*
predicates
go(STATE,STATE) % Start of the algorithm
path(STATE,STATE,PATH,PATH) % Finds a path from one state to another
nondeterm move(STATE,STATE) % Transfer a system from one side to
another
opposite(LOC,LOC) % Gives a location on the opposite side
nondeterm unsafe(STATE) % Gives the unsafe states
nondeterm member(STATE,PATH) % Checks if the state is already visited
write_path(PATH)
write_move(STATE,STATE)

clauses

go(StartState,GoalState):-
path(StartState,GoalState,[StartState],Path),
write("A solution is:\n"),
write_path(Path).

path(StartState,GoalState,VisitedPath,Path):-
move(StartState,NextState), % Find a move
not(member(NextState,VisitedPath)), % Check that we have not
had this situation before
path(NextState,GoalState,[NextStatelVisitedPath],Path),
'
path(GoalState,GoalState,Path,Path). % The final state is
reached
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move(state(X,X,G,C),state(Y,Y,G,C)):-
opposite(X,Y),not(unsafe(state(Y,Y,G,C))).
move(state(X,W,X,C),state(Y,W,Y,C)):-
opposite(X,Y),not(unsafe(state(Y,W,Y,C))).
move(state(X,W,G,X),state(Y,W,G,Y)):-
opposite(X,Y),not(unsafe(state(Y,W,G,Y))).
move(state(X,W,G,C),state(Y,W,G,C)):-
opposite(X,Y),not(unsafe(state(Y,W,G,C))).

opposite(east,west).
opposite(west,east).

unsafe(state(F,X,X,_)):- % The wolf eats the goat
opposite(F,X),
.

unsafe(state(F,_,X,X)):- % The goat eats the cabbage
opposite(F,X),
.

member(X,[XI_]):-
.

member(X,[_IL]):-
member(X,L).

write_path([H1,H2IT]):-
write_move(H1,H2),
write_path([H2IT]).

write_path([]).

write_move(state(X,W,G,C),state(Y,W,G,C)):-
'

write("The farmer crosses the river from ",X," to ",Y),
nl.

write_move(state(X,X,G,C),state(Y,Y,G,0)):-
!

Y

write("The farmer takes the Wolf from ",X," of the river to ",Y),
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nl.
write_move(state(X,W,X,C),state(Y,W,Y,C)):-
L
write("The farmer takes the Goat from ",X," of the river to ",Y),
nl.
write_move(state(X,W,G,X),state(Y,W,G,Y)):-
L

write("The farmer takes the cabbage from ",X," of the river to ",Y),
nl.

goal
go(state(east,east,east,east),state(west,west,west,west)),
write("solved").

Chay chuong trinh nay cho két qua 1a

A solution is:

The farmer takes the Goat from west of the river to east

The farmer crosses the river from east to west

The farmer takes the cabbage from west of the river to east

The farmer takes the Goat from east of the river to west

The farmer takes the Wolf from west of the river to east

The farmer crosses the river from east to west

The farmer takes the Goat from west of the river to east

no

Vidu 3 : Cho bai téan thip Ha No§i nhu hinh vé

Muc tiéu ctia bai téan 12 di chuyén tit c3 cdc dia tir cdt bén trdi sang cot bén phai
nhd thdng qua cdt trung gian § giita mdi 1an di chuyén mot dia khong dugc phép dia
16n ndm trén dia nhd.

Chuong trinh Prolog sau 1a mot vi du minh chiing giai bai téan thap Ha Noi nay.
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domains
loc =right;middle;left

predicates
hanoi(integer)
move(integer,loc,loc,loc)
inform(loc,loc)

clauses
hanoi(N):-
move(N,left,middle,right).
move(1,A,_,C):-
inform(A,C),
!

move(N,A,B,C):-
N1=N-1,
move(N1,A,C,B),
inform(A,C),
move(N1,B,A,C).

inform(Locl, Loc2):-
write("\nMove a disk from ", Locl, " to ", Loc2).

GOAL
hanoi(3).

Chay chuong trinh nay cho két qua 1a

Move a disk from left to right
Move a disk from left to middle
Move a disk from right to middle
Move a disk from left to right
Move a disk from middle to left
Move a disk from middle to right
Move a disk from left to rightyes
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Vidu 4 : Cho bdn dd chi dudng d&€n kho b4u chita vang nhu hinh vé

Entry Hell
Mermaid
Fountain Robbers
Food
Gold )
Monsters v treasure Exit

Trén dudng tim dé€n kho bdu chia vang phdi qua cdc hang dong nguy hiém nhu
monsters ( qudi vat) va robbers (nhitng ké cudp).
Chuong trinh Prolog sau 12 mot vi du minh chidng tim dudng an tdan d€n hang dong
kho bdau chwra vang.
domains
room = symbol
roomlist = room*
predicates
nondeterm gallery(room,room)
nondeterm neighborroom(room,room)
avoid(roomlist)
nondeterm go(room,room)
nondeterm route(room,room,roomlist)
nondeterm member(room,roomlist)
clauses
gallery(entry,monsters).
gallery(entry,fountain).
gallery(fountain,hell).
gallery(fountain,food).
gallery(exit,gold_treasure).
gallery(fountain,mermaid).
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gallery(robbers,go_treasure).
gallery(fountain,robbers).
gallery(food,gold_treasure).
gallery(mermaid,exit).
gallery(monsters,gold_treasure).
gallery(gold_treasure,exit).
gallery(mermaid,gold_treasure).
neighborroom(X,Y) :- gallery(X,Y).
neighborroom(X,Y) :- gallery(Y,X).
avoid([monsters,robbers]).
go(Here,There) :- route(Here, There,[Here]).
go(_,_).
route(Room,Room,VisitedRooms) :- member(gold_treasure,VisitedRooms),
write(VisitedRooms),nl,fail.
route(Room,Way_out,VisitedRooms) :- neighborroom(Room,Nextroom),
avoid(DangerousRooms),
not(member(NextRoom,DangerousRooms)),
not(member(NextRoom, VisitedRooms)),
route(NextRoom,Way_out,[NextRooml|VisitedRooms]).
member(X,[XI_]):-!.
member(X,[_IL]):-
member(X,L).
goal
go(entry,exit).

Chay chuong trinh nay cho két qua 1a

nmn nmn

["exit","gold_treasure","food","fountain","entry"]

["exit","gold_treasure","food","fountain","entry"]
yes
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Vidu 5 : Cho bdn dd clia cdc thanh phd nhu hinh vé

100

Kansas

Tam
120 ampa

500

Houston

Gordon

Chuong trinh Prolog sau 12 mot vi du minh chidng gidi bai téan tim dudng di ngdn
nhat tir thinh phd Gordon dén thanh phd Tampa.
domains
town = symbol
townlist = town™
distance = integer

predicates
nondeterm road(town,town,distance)
clauses
road(tampa,houston,500).
road(gordon,tampa,1000).
road(houston,gordon,150).
road(houston,kansas_city,120).
road(tampa,kansas_city,100).

predicates

nondeterm connected(town,town,distance)
clauses

connected(X,Y,Dist):-
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road(X,Y,Dist).
connected(X,Y,Dist):-
road(Y,X,Dist).

predicates
determ member(town,townlist)
clauses
member(X,[XI_]):-!.
member(X,[_IL]):-
member(X,L).

predicates
nondeterm route(town,town,townList,townList,distance)
clauses
route(Town,Town,VisitedTowns, VisitedTowns, 0) :-
!
route(Townl,Town2,VisitedTowns,ResultVisitedTowns,Distance):-
connected(Town1,X,Distl),
not(member(X,VisitedTowns)),
route(X,Town2,[XIVisitedTowns],ResultVisitedTowns,Dist2),
Distance=Dist1+Dist2.

predicates
showAllRoutes(town,town)
write_rote(town FirstTown,townList,distance)
reverse_list(townList InList, townList Tmp, townList Reversed)

clauses
showAllRoutes(Town1,Town2):-
write("All routes from ", Townl," to ",Town2," are:\n"),
route(Townl,Town2, [Townl] ,VisitedTowns, Dist),
write_rote(Townl1,VisitedTowns,Dist),nl,
fail.
showAllRoutes(_,_).

write_rote(Townl,[Townl1|VisitedTowns],Dist):-
!

b
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Towns = [Town1IVisitedTowns],

write(" ", Towns," --> " Dist),nl.
write_rote(_,VisitedTowns,Dist):-

reverse_list(VisitedTowns, [], VisitedTowns_Reversed),

write(" ",VisitedTowns_Reversed," --> " ,Dist),nl.

reverse_List([],LIST,LIST):-!.
reverse_List([HISeenListRest],Interm,SeenList):-
reverse_List(SeenListRest,[HlInterm],SeenList).

predicates
showShortestRoutes(town,town)
determ shorterRouteExist(town,town,distance)

clauses

showShortestRoutes(Townl,Town2):-
write("Shortest routes between ", Townl," to ",Town2," is:\n"),
route(Townl,Town2, [Townl] ,VisitedTowns, Dist),
not(shorterRouteExist(Town1,Town2,Dist)),
write_rote(Townl1,VisitedTowns,Dist),nl,
fail.

showShortestRoutes(_,_ ).

shorterRouteExist(Town1,Town2,Dist):-
route(Townl,Town2, [Townl] ,_, Distl),
Dist1<Dist,!.

goal
showAllIRoutes("gordon", "tampa"),nl,

n.n

showShortestRoutes("gordon", "tampa").
Chay chuong trinh nay cho két qua 1a
All routes from gordon to tampa are:

["gordon","tampa"] --> 1000

["gordon","houston","kansas_city","tampa"] --> 370
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["gordon","houston","tampa"] --> 650

Shortest routes between gordon to tampa is:

nmn

["gordon","houston","kansas_city","tampa"] --> 370
yes

Vi du 6 : M6 phdng phan cting. Cho mach s6 Xor nhu hinh vé

Inputl N1

— Not >—»

— Not >——»

Input2 N2

Chuong trinh Prolog sau 12 mot vi du minh chitng ki€m tra c4dch van hanh cla

mach.

domains
d = integer

predicates
not_(D,D)
and_(D,D,D)
or_(D,D,D)
xor_(D,D,D)

clauses
not_(1,0).
not_(0,1).
and_(0,0,0).
and_(0,1,0).
and_(1,0,0).
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and_(1,1,1).
or_(0,0,0).
or_(0,1,1).
or_(1,0,1).
or_(1,1,1).

% See the documentarion for the XOR circuit
xor_(Inputl,Input2,0Output):-
not_(Inputl,N1),
not_(Input2,N2),
and_(Inputl,N2,N3),
and_(Input2,N1,N4),
or_(N3,N4,0Output).

goal
xor_(Inputl,Input2,0utput), % Use GOAL mode to see results !!!
format(Msg," xor_(%,%,%)" Inputl,Input2,0Output),
write(Msg).

Chay chuong trinh nay cho két qua 1a
xor_(1,1,0)Inputl=1, Input2=1, Output=0, Msg= xor_(1,1,0)
xor_(1,0,1)Inputl=1, Input2=0, Output=1, Msg= xor_(1,0,1)
xor_(0,1,1)Input1=0, Input2=1, Output=1, Msg= xor_(0,1,1)
xor_(0,0,0)Input1=0, Input2=0, Output=0, Msg= xor_(0,0,0)
4 Solutions
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Chuong 5: Vai Ung Dung Tri Tué Nhan Tao

5.1) Ung Dung tri Tué Nhan Tao Phéin Tich Bdo Vé Hé Théng Ning Lugng
dién :

Cho hé thdng niing lugng dién don gidn gdm hai cit va mot dudng dan nhu
hinh vé

Fault
R1 R?

LineX
—» 4—

M4y cit B1 dudc dit & diu cudi bén trdi v mdy cit B2 dugc dit & dau cudi
bén phii clia dudng din LineX. Mdy cit B1 bdo vé dudng LineX theo huéng nhin
tl trdi sang phai vd mdy cit B2 bdo vé dudng din LineX theo hudng nhin tir phai
sang trai.

Néu ¢6 sy ¢d trén dudng din LineX thi mot hodc cd hai mdy cit & hai diu cudi cla
dudng sé& van hanh ngit dong bdo vé dudng.

Bai téan dit ra 12 ¢c6 mot hé thong ning lugng phitc tap hon gdm nhi€u dudng din
va nhiéu mdy cit nhu hinh vé

O S S O
| 11 12 |
~ | 1 ? 3 4 | ~
O S S S
| 13 14 |
~ | [ A 7 3] | \
Bus Load

Ky hiéu O 12 mdy cdt van hanh ngdt dong va ky hiéu S 1a mdy cit ¢ chifc ning sai
khong van hanh ngit dong.

V6i mot hé thong phic tap nhu vay, khi c6 sy ¢d trén dudng din LineX, thi
viéc phan tich bdo vé hé thong 1a rit can thi€t. Cong viéc phan tich bdo vé hé
thong dugc dit ra may van dé nhu sau :
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1) X4c dinh vi tri x4y ra sy c6 trén hé thdng.

2) Xdac dinh trang thdi vAn hanh va trang thdi khong van hanh cua cidc may
cit trén hé thong.

3) Chi rd céc thanh phan ciia hé thdng.

4) X4c dinh hé thdng cia cdc mdy cit du phong cho cdc may cit khong van
hanh trén hé thong.

Cho hé thdng ning lugng gom 8 mdy cit va 4 dudng din véi cdc sy kién hién c6
trén hé thong nhu di dudc mo td trén, cdng viéc phan tich bdo vé hé thdng nay la
gid sif ring n€u c6 sy cd x4y ra trén mdi dudng din LineX thi viéc phan tich bdo
vé hé thong phai xdc dinh dudc vi tri dudng din LineX, cdc mdy cit bio vé dudng
din LineX vAn hanh hodc khong vin hanh va n€u may cit khong van hanh thi phdi
c6 mdy cit khdc du phong van hanh dé€ bdo vé hé thong.

Ky thuit tri tué nhin tao dugc tng dung d€ thi€t k& hé thong phan tich bio
vé hé thong ning lugng bao gdm cic cdng viéc nhu sau :

+ Cong viéc mo ta cdc sy kién hién c6 cla hé thng nhu ngudn cung cip
ning luong, hai may cit bdo vé dudng mot dudng din, mdy cit van hanh va mdy
cit khong van hanh, cdc may cit lién thong qua thanh g6p.

+ Cong viéc thi€t k€ co s& luat suy dién tir cdc sy kién hién c¢6 dugc mo ta
trén hé thong nhu ludt suy dién lién thong giita hai mdy cit, ludt suy dién x4c dinh
mdy cit cing bdo vé dudng din, luit suy dién mdy cit c6 ngudn, luit suy dién may
cit du phong cho mot mdy cit khdc, luit suy dién mdy cit du phong cho mdt mdy
cit khac khong van hanh, ludt suy dién mdy cit mat ngudn va luit suy dién xdc
dinh dudng din c6 su co.

D€ mo ta cdc sy kién hién cé trén hé thong ning lugng dién, cic vi tif tdng
quat dugc thi€t 1ap 1a

+ Vi tif generation(B) : m6 td may cit B ndi truc ti€p v4i ngudn.

+ Vi tit protected_by(LineX, B1, B2) : Pudng din LineX dudc bdo vé bdi hai

mdy cit B1 va B2.

+ Vi tif connect(B1,B2) : md td mdy cit B1 1a lién thong v6i mdy cit B2 qua

thanh gop.

+ Vi tir operate(B) : mo6 td mdy cidt van hanh.
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D€ thiét k€ hé cd s luat suy dién gidi quyét bai téan phan tich bdo vé hé
thdng niing lugng nhu dugc mod ta trén, cac ludt suy dién dugc thi€t 1ap l1a
+ Ludt xt 1y cdc may cidt lién thong qua thanh gép.
If connect(B1, B2) then connection(B1, B2).
If connect(B2, B1) then connection(B1,B2).
+ Luat xtt ly mdy cit cing bdo vé dudng din.
If protected_by(LineX, B1, B2) then other_breaker(B1, B2).
If protected_by(LineX, B2, B1) then other_breaker(B1, B2).
+Luat x{t Iy mdy cit c6 nguon.
If generation(B) then has_gen(B).
If connection(B, B1) and other_breaker(B1, B2) and has_gen(B2) then
has_gen(B).
+ Luat xtt ly mdy cit duy phong cho mot may cit khéc.
If not(generation(B1)) and connection(B1, B3) and
other_breaker(B3,B2) and has_gen(B2) then back_up(B1, B2).
+ Ludt xt Iy mdy cdt dy phong cho mdt may cit khdc khong van hanh.
If back_up(B1, B2) and not(operate(B2)) then
backup_did_not_work(B1, B2).
+Luat x¥ Iy mdy cit mat nguodn.
If not(has_gen(B)) then no_source_coming(B).
If has_gen(B) and operate(B) then no_source_coming(B).
If back_up(B1, B2) and not(backup_did_not_work(B1, B2)) then
No_source_coming(B1).
+ Luat xtt Iy xdc dinh dudng din LineX c6 su co.
If no_source_coming(B1) and no_source_coming(B2) then
fault(LineX, B1, B2).

Chuong trinh Prolog sau 12 mot vi du minh chiing gidi quyé&t bai téan phan tich bdo
vé hé thong ning lugng v6i mo hinh topo hinh hoc di cho trén.

database -tmp
protected_by(STRING,STRING,STRING)
connect(STRING,STRING)
operate(STRING)

generation(STRING)

predicates
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nondeterm connection(STRING,STRING)

nondeterm other_breaker(STRING,STRING)

nondeterm has_gen(STRING)

nondeterm back_up(STRING,STRING)

nondeterm backup_did_not_work(STRING,STRING)

nondeterm no_source_coming(STRING)
fault(STRING,STRING,STRING)

printbackup(STRING)

printout(STRING)

run

clauses

protected_by("linel","1","2").

protected_by("line2","3","4").

protected_by("line3","5","6").

protected_by("line4","7","8").

connect("2","3").

connect("2","6").

connect("2","7").

connect("3","6").

connect("3","7").

connect("6","7").

generation("1").

generation("4").

generation("5").

operate("1").

operate("4").

operate("5").

connection(B1,B2) :- connect(B1,B2).

connection(B1,B2) :- connect(B2,B1).

other_breaker(B1,B2) :- protected_by(_,B1,B2).

other_breaker(B1,B2) :- protected_by(_,B2,B1).

has_gen(B) :- generation(B),!.

has_gen(B) :- connection(B,B1),other_breaker(B1,B2),has_gen(B2),!.

back_up(B1,B2) -

not(generation(B1)),connection(B1,B3),other_breaker(B3,B2),has_gen(B2).

backup_did_not_work(B1,B2) :- back_up(B1,B2),not(operate(B2)).
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no_source_coming(B1) :- not(has_gen(B1)).
no_source_coming(B1) :- has_gen(B1),operate(B1).
no_source_coming(B1) :- back_up(B1,_),not(backup_did_not_work(B1,_)).
fault(_,B1,B2) :- no_source_coming(B1),no_source_coming(B2),!.
printbackup(B) :- back_up(B,B1),operate(B1),
write("Breaker"),
write(B1),
write(" Operated correctly as a backup breaker"),nl,fail.
printout(B) :- has_gen(B),operate(B),
write("Breaker"),write(B),
write(" operated correctly"),nl,!.
printout(B) :- has_gen(B),not(operate(B)),
write("Breaker"),
write(B),
write(" Malfunctioned"),nl,
not(printbackup(B)),!.
run :-
protected_by(L,B1,B2),
fault(L,B1,B2),
write("Possible Fault Location is on "),
write(L),nl,
printout(B1),
printout(B2),nl,nl,fail.
goal
run.

Khi chay chuong trinh nay cho k&t qua 1a
Possible Fault Location is on linel
Breakerl operated correctly
Breaker2 Malfunctioned
Breaker4 Operated correctly as a backup breaker
Breaker5 Operated correctly as a backup breaker

Possible Fault Location is on line2

Breaker3 Malfunctioned
Breaker5 Operated correctly as a backup breaker
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Breakerl Operated correctly as a backup breaker
Breaker4 operated correctly

Possible Fault Location is on line3

Breaker5 operated correctly

Breaker6 Malfunctioned

Breakerl Operated correctly as a backup breaker
Breaker4 Operated correctly as a backup breaker

Possible Fault Location is on line4

Breaker7 Malfunctioned

Breakerl Operated correctly as a backup breaker
Breaker4 Operated correctly as a backup breaker
Breaker5 Operated correctly as a backup breaker
No

5.2) Bai Téan Robot Tim Vang :
Cho bai téan robot tim vang trén mit phang ké 1udi hai chiéu nhu hinh vé

(1,4) 24) (3.4) (4,4)
Stench
(1,3) (2,3) 3.,3) (4,3)
Wumpus Gold
gliter
(1,2) (2,2) (3,2) (4,2)
Stench Breeze
(1,1) (2,1) (3,1) 4,1)
Agent Breeze Pits
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Bai téan ditra 1a gid si ring robot dang & tai vi tri & ¢6 chi s6 (1,1) viéng thim qua
cidc 6 khiac dé tim 6 chita vang, 14y vang va mang vang trd vé lai nha 12 6 (1,1).
Qui4 trinh thim do qua cdc 6, robot phdi d&i mit véi cdc 6 chita cdc chudng ngai vat
nhu hAm bay va ké trong coi vang. Robot s& bi nguy hiém néu né di vao cic 6 nay.
TruSc khi robot di vao cdc 6 chita cidc d6i tugng nay, né c¢é thé danh mui cdc ddi
tugng ndy & cdc 6 ké cia chiing. Hay xiy dung hé cd sd tri thiic cho robot ¢é thé
thuc hién cdc thao tdc thim do qua cdc 6 bi€t suy nghi tranh dugc cdc 6 chita céc
chuéng ngai vat va tim dudng an tdan dén 6 chita vang, 14y vang va mang vang trd
vélainhala o (1,1)?
Cac ky hiéu st dung v4i bai téan nay c6 nghia nhu sau :

+ Agent : robot.

+ Gold : vang.

+ Wumous : ké trdng coi vang.

+ Pits : hAm bay.

+ Stench : mui ké tr6ng coi vang.

+ Breeze : mui him bay.

+ gliter : mui c6 vang.

b€ xay dung mot hé thdng cd sd tri thiic cho robot c6 thé thyc hién dugc cic
yéu cau dé ra nhu trén, cdc cong viéc sau can phai dudc xem xét d6 1a

+ MO t4 cédc su kién vé robot va cdc sy kién lién quan vdi robot nhu thao tdc
di chuyén va thao tdc 14y vang ctia robot, vi tri va tinh hudng cta robot, vi tri 6 ké
ddi mit véi robot dén thim do hodc khong d€n thim do, vi tri 6 chita chuéng ngai
vat va cdc 6 ké chita mlii chuéng ngai vat.

+ Hé thdng co s& luat suy dién cho robot biét suy nghi tinh téan dé thuc hién
céc thao tdc cAn thi€t clia né.

D€ mo ta cic sy kién vé robot va cic sy kién lién quan véi robot, cic vi tir va
cdc ham vi tif sau ddy dudc thi€t 1ap 1a
+ Thao tdc di chuyén va thao tdc 14y vang clia robot.
- turn(left) : 1€nh queo trai.
- turn(right) : 1€nh queo phai.
- forward : 1€nh di t4i.
- grab : 1énh 14y vang.
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+ Vi tri, tinh huéng va dinh huéng nhin ctia robot.

result(Action, S; ) = Si;; : ham trd vé tinh hudng S;,; khi thuc hién thao
tdc Action tai tinh hudng S; .

at(Object, Location, Situation) : mé6 td doi tugng tai vi Location vdi tinh
hudng Situation.

orientation(Agent, Situation) = D : ham trd vé géc D dinh huéng nhin
clia robot v6i tinh hudng situation. Theo qui udc, D quay tron 360°, D
= 0, mit cia robot nhin vé huéng ddng; D = 90, mit cda ro bot nhin
vé huéng bic; D = 180, miit clia robot nhin vé huéng tiy va D = 270,
mit cla robot nhin vé huéng nam.

locationtoward([X, Y], D) = Location : ham tra vé vi tri chi s6 Location
clia 6 ké doi mit v6i 6 (X, Y) dudc xdc dinh bdi géc dinh huéng D.

Hé thong cd sd luit suy dién cho robot c¢6 kha ning suy nghi tinh téan dé thuc hién
céc thao tdc can thi€t tranh chudng ngai vat va bam theo dudng trén cdc 6 an tdan
tim d&€n 6 chita vang, 14y vang va mang vang vé 6 (1,1) dudc thi€t 14p gdm cdc luat
suy dién nhu sau :
+ Luat xt 1y vi tri 6 d6i mit véi robot.
at(Agent, L, S)— locationAhead(A, S) =
locationtoward(L,orientation(Agent, S)).

+Ludt xtt 1y vi tri cdc 6 k& lién két.
adjacent(L;, L,) <> 3D L, = locationtoward(L,, D).

+ Ludt xr 1y xdc dinh vi tri cac 6 chita cac dudng bién.
wallX, Y) & (X=0vX=5vY=0vY=5)

+ Ludt x 1y thuc hién 1énh forward di t6i.
at(Agent, L, result(Action, S)) <> Action = forwardAL =
locationAhead(Agent, S)A—wall(L).
+ Ludt x& 1y thuc hién 1énh queo trai.
orientation(Agent, result(Action, S)) = D <> Action = turn(left)A

D = Mod(orientation(Agent, S) + 90, 360).

+ Ludt x 1y thuc hién 1énh queo phai.
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orientation(Agent, result(Action, S)) = D <> Action = turn(right)A
D = Mod(orientation(Agent, S) - 90, 360).

+ Ludt xt 1y vi tri 6 chita mii hAm bay va mui ké trong coi vang.
at(Agent, L, S) anbreeze(S) — breezy(L).
at(Agent, L, S)Astench(S) — smelly(L).

+ Luat x&f 1y vi tri cdc & ké chita miii cdc ddi tugng ham bay va ké trong coi
vang.

at(Wumpus, L;, S)anadjacent(L,, L,) — smelly(L,).

at(Pitts, L, S)anadjacent(L,, L,) — breezy(L,).

+ Luat x4c dinh vi trf cdc 6 ¢6 kha ning chita hAm bay va ké trong coi vang.
smelly(L;) — JL, at(Wumpus, L,, S)AL, =L vadjacent(L, L,).
breezy(L;) — 3L, at(Pitts, L,, S)AL, =L;vadjacent(L,, L,).

+ Luat xac dinh vi tri cdc 6 an tdan.
at(Agent, L, S)aadjacent(L;, L,) — ok(L,).
—at(Wumpus, L, S)a—-at(Pitts, L,S) — ok(L).

+ Luat xdc dinh vi tri va tinh hudng cia robot tim thdy vang, 14y vang va
mang vang v€ lai 6 (1, 1).
at(Agent, L, S)agliter(S) — atGold(S).
atGold(S) — present(Gold, S).
present(Gold, S)Aportable(Gold, S) — holding(Gold, result(grab, S)).
holding(Gold, S) — goallocation([1, 1], S).

5.3) Bai Téan Lap Phuong An Cho Cdnh Tay Robot X&p Khdi :

Hoc ki 2 ndm hoc 2005-2006 Trang 81



Bai gidng mon Tri tué nhin tao va hé chuyén gia

Cho bai téan khdi trén mit ban va cdnh tay robot vdi trang thii ban dau va
trang thai dich nhu hinh vé

L —~

B
B E A E
A C D C D
Trang thdi ban dau Trang thdi dich

Bai téan dit ra 1a 14p phuong 4n cho cdnh tay robot ddi cdc khoi tir trang thai ban
dau ciia bai téan sang trang thdi dich clia bai téan. PE 1am dugc viéc ndy, cdnh tay
robot phai thuc hién cac thao tac 1a

+ goto(X, Y, Z) : di chuyén cdnh tay robot d&n vi tri c6 toa dd X, Y, Z.

+ pickup(X) : thyc hién 1énh nhit khéi X 1€n tf mét ban.

+ putdown(X) : thuc hién 1énh dit khoi X xudng mit ban.

+ takeoff(X, Y) : thuc hién 1énh 14y kh6i X tir dinh clia khoi Y.

+ puton(X, Y) : thuc hién 1énh dit khdi X 1én dinh ctia khoi Y.

P& bi€u dién céc trang thdi clia bai téan, cdc vi tif tong quat dudc thi€t 1ap 1a
+ location(W, X, Y, Z) : mo td khoi W dinh vi tai vi tri c6 toa dd0 X, Y, Z.
+on(X, Y): mo td khoi X name trén khoi Y.
+ clear(X) : m6 td 1am sach khéi X (khong c6 khdi bat ky nidm trén khoi X).
+ hold(X) : md t4 canh tay robot cam giif khoi X.
+ hold() : m6 ta cdnh tay robot rdng.
+ ontable(X) : md t3 khoi X name trén mit ban.

Hé thong cd s6 luit suy dién di€u khi€n cdnh tay ddi cdc khdi tif trang thdi ban dau
dé&n trang thdi cda bai téan dugc thi€t 1ap gdm cdc luat Ia
+ Luat x4c dinh 1am sach khdi.
VX(clear(X) <~ —3Y(on(Y, X))).
+ Luat x4c dinh khdi name trén mit ban.
VX VY (—on(Y, X) <> ontable(Y)).
+ Luat x4c dinh c4dnh tay robot rdng.
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VY (hold() <> —hold(Y)).
+ Ludt thay ddi trang thai khi thuc hién 1&énh pickup.

VX (pickup(X) — (hold(X) <« (hold()Aontable(X)Aclear(X)))).
+ Ludt thay ddi trang thai khi thuc hién Iénh putdown.

VX (putdown(X) — (hold()Aontable(X)Aclear(X)) < hold(X))).
+ Ludt thay ddi trang thai khi thuc hién 1&énh puton.

VX VY (puton(X, Y) — ((hold)Aron(X, Y)Aclear(X))<«—

(hold(X)Aclear(Y)))).

+ Luat thay dsi trang thai khi thyc hién 1€nh takeoff.

VX VY (takeoff(X, Y) = ((hold(X)Aclear(Y))«

(holdO)Aon(X,Y)Aclear(X)))).

+ Ludt x& 1y rang budc khi thyc hién 1&€nh takeoff.

VX VY VZ (takeoff(Y, Z) — (ontable(X)<«—ontable(X))).
+ Ludt xr 1y rang budc khi thyc hié€n 1€nh puton.

VX VY VZ (puton(Y, Z) — (ontable(X)<—ontable(X))).

Tuong ty v4i hai ludt rang budc trén, ciac luidt rang budc khdc cho quan hé on va
clear phdi dugc thiét 14p.

Do c6 nhiéu luat rang budc khung két hdp véi cdc ludt thay d6i trang thai
phét sinh ra mot khong gian trang thdi tim ki€m ctia bai téan 12 qud 16n va qua
phiic tap tao ra nhiéu dudng khiac nhau din vé dich cia bai tdéan, trong d6 mdi
dudng 12 mot phuong 4n c6 thé diéu khi€n cdnh tay robot ddi cdc khdi tir trang thdi
ban dau sang trang thai dich.

Vi st dung qud nhiéu luat rang budc khung véi cic 1énh thay d6i trang thai
cla bai téan tao ra mdt khdng gian trang thdi tim ki€m 12 qud phuc tap, di€u nay
din dén viéc 1ap phuong 4n cho cdnh tay robot ddi khoi tir trang th4i ban dau dat
dén trang thdi dich 1a rat khé khin. P& khic phuc diéu nay, cdng viéc loai bd viéc
st dung cédc luat rang budc khung, hé thdng luit thay d6i trang thai cla bai tdan c
thé€ dudc cai ti€n vdi luat ba thanh phin 1a

P : hold() A ontable(X) A clear(X)
pickup(X):< A:hold(X)
D : hold() A ontable(X) A clear(X)
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P hold(X)
putdown(X):< A:hold() A ontable(X) A clear(X)
D :hold(X)

P :hold(X) A clear(Y)
puton(X,Y):< A:hold() Aon(X,Y) Aclear(X)
D :hold(X) A clear(Y)

P :hold() Aon(X,Y) Aclear(X)
takeoff (X,Y):< A:hold(X) aclear(Y)
D : hold() Aon(X,Y) A clear(X)

Trong d6, P 1a danh sdch chifa cdc tién diéu kién, A 13 danh sdch chita cdc su kién
mdi va D 13 danh sdch chita cdc tién di€u kién da sit dung va dudc hiy bd.

Bang biéu tam gidc : P& nhd lai cic thao tdc cia mot phuong 4n, mot ciu
tric dit liéu mdi dugc dé xudt dé 1a bang bi€u tam gidc. Néu phudng dn dugc thiét
1ap cho canh tay robot ddi khdi tir trang thdi ban dau c6 s p thao tic, thi bing bi€u
tam gidc dugc thi€t 1dp v6i p + 1 hang va p + 1 cot nhu bang.

Su kién cila Thao tac 1

trang thai ban

Su kién con lai Su kién méi ,
NS M Thao tac 2
tr O trén cua thao tic 1

Su kién con lai Su kién con lai Su kién méi

tr O trén tir O trén cta thao tdc 2

Su kién con lai
tr 6 trén

Su kién con lai
tir O trén

Su kién con lai
tor O trén

Su kién con lai
tr O trén

Thao tac p
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Céch thi€t 1ap bang bi€u tam gidc d€ nhd lai cdc thao tdc cia phudng 4n dugc thiét
1ap cho cdnh robot ddi cdc khoi tit trang thdi ban dat dén trang thai dich cda bai
téan khoi dude mo td nhu sau :
+ Phuong 4n c6 p thao tic, bing biéu tam gidc dugc thi€t 1ap 12 p + 1 hang va
p+1cot

+ O diu tién cta bang biu vdi chi s6 (0, 0) chita cdc su kién md ta trang thdi
ban dau cda bai téan.

+ O ¢6 chi s6 (n, n) véin > 0 chita cdc su kién méi cha thao tic thi n.
+ O ¢6 chi s6 (n, m) v6i m < n chia cdc su kién con lai tit 6 (n-1, m) tdc 13

loai bd mot sd tién diéu kién ma thao tdc thi n da st dung 3 6(n-1, m) va sd
céc su kién con lai & 6 (n-1, m) dugc ghi xudng 6 (n, m) v6i m < n.
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Chuong 6 : Xi& Ly Tri Thic Khéng Chiac Chian

6.1) Ly Giai Dué6i Piéu Kién Khong Chic Chén :

Tri thic clia bai téan da dugce x 1y trude day do 1a loai tri thifc chic chin.
Pé€ xit 1y loai tri thic nay st dung logic r& hay con dudc goi 12 logic hai chif s6 d6
12 logic vi tir dugc mé rong tir logic dé€ xuat.

Tri thiic chidn chidn 12 loai tri thitc ma mién gi4 tri chan 1y logic cia né 1a
logic true va logic false tng véi hai chit s6 1 va 0.

Mot loai tri thitc khdc ctia bai téan d6 1a tri thitc khong chic chin. Tri thic
khong chic chin 12 loai tri thi‘c ma mién gid tri chan 1y clia né 1a khong chic chin
ding va khong chic chin sai. Piéu d6 c6 nghia 12 mién gid tri chan 1y cia né 12 &
trong khdang 0 va 1. Loai tri thifc ndy thudng dugc phat bi€u v6i cdc nhém khong
chic chin 1a

+ Tuyét doi sai.

+ HAu nhu khong chic chin.

+ Co 1& khong chic chin.

+ C6 thé khong chic chin.

+ Chua biét.

+ C6 thé chic chin.

+ C6 1& chic chin.

+ Hau nhu chic chin.

+ Tuyét doi chic chin.

Vi du : Cho luat suy dién 1a

P— Q.
Né&u suy dién 12 tri thitc chic chin thi gid tri chdn 1y clia tién diéu kién P 13 1 hoic
0 va gid tri chan Iy cda suy dién P — Q ciing 14 1 hoic 0; do d6, ta c6 thé x4c dinh
dugc gid tri chan 1y cia k&t luan Q d6 1a 1 hoic 0.

Néu suy dién 12 tri thitc khong chidc chin thi gid tri chan Iy cda tién diéu kién P12 &

trong khdéang 0 va 1 va gia tri chan Iy cla suy dién ciing 12 & trong khdang 0 va 1;
vay thi biing cidch ndo d€ xdc dinh gid tri chan 1y cia k&t luan Q 7.
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DPE 1y gidi v6i loai tri thiic khong chic chin st dung 1y thuyét khong chic chin d6
12 1y thuy€t x4c suat hay 1y thuyét logic md. Hai loai Iy thuyé&t ndy con dudc goi la
logic nhiéu chif s6 & gitta 0 va 1.

6.2) X& Ly Tri Thitc Khéng Chic Chin Dung Ly Thuyé&t X4c Suit :

1) Ly thuyét xdc suit :

Ly thuy€&t x4c suit 12 bit ngudn tir thuc nghiém, di€u d6 cé nghia 13 thong
qua thuc nghiém, c6 ton tai mot vai dai lugng P(E) dudc goi 12 x4c suat cia bi€n co
E d6 1a d6 tin cdy cua E véi cac rang budc la

0<P(E)<1va P(E)+P(—E) = 1.
Gid st c6 mdt cdi tdi 16n chita nhiéu qua béng, trong d6 mot sd qui béng c6 danh
nhan chit cdi a, mot s& qud béng c¢6 ddnh nhin chit cdi b, mdt s6 qui bong khdc c6
ddnh nhin chit cdia va b, vi mo s6 qud béng khdong c6 ddnh nhin.

Biing thyc nghiém, tron déu cdc qua bong trong tii, 14y cdc qua béng ra tir tdi
va bd nguoc chiing lai vao tdi. PEm s6 1an lip lai cla cdc qud béng c6 nhin a, s
1an 1ip lai cla cdc qud béng c¢6 nhdn b va s6 1an 1ip lai cda cdc qud béng c¢é nhin a
va b.

Cho n1 12 s& 1an ldp lai clia cdc qud béng ¢6 nhin a, n2 1a s6 1an Lip lai clia
7 2 7z s ~ N A 1R - . 2 7 2 7 7z ~ N N
cdc qua bong c6 nhan b, n3 1a s6 1an ldp lai cua cdc qua bong c6 nhan a va b va n
N 2 ~ 2 2, 2z P ;oo
la tong sO cua cac qua bong chira trong tdi.

Xéc suat ctia hai bi€n ¢6 a va b xdy ra doc 1ap trén cd s luat giao héan dugc
dinh nghia la
+ X4c suat cia a ky hiéu 1a P(a) =nl/n.
+ X4c suat cia dugc ky hiéu 1a P(b) = n2/n.
+ X4c suat ciia a va b dudc ky hiéu 12 P(aab) = n3/n.
+ Xac sudt diéu kién a cho bdi bi€n c¢6 b dugc ky hiéu 1a
P(a\b) = n3/n2 = P(aab)/P(b).
+ Xdc sudt di€u kién b cho bdi bi€n c6 a dugc ky hiéu 1a
P(b\a) = n3/n1 = P(anb)/P(a).

Xdc suit clia hai bi€n c6 a hodc b xdy ra phu thudc trén co s& ludt giao hop
dudc dinh nghia la

+ Xdc sudtcda a la P(a) =nl/n + n3/n = P(—baa) + P(anb).

+ Xdc sudtcda b 1a P(b) = n2/n + n3/n = P(—aAb) + P(anb.
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+ X4c suat clia a hodc b la
P(avb) =nl/n + n2/n + n3/n = P(a) + P(b) — P(aAb).

Ly gidi véi tri thitc khong chic chin sit dung 1y thuyét xdc suat d€ xdc dinh
gid tri x4c sult cia k&€t ludn a hodc b vdi cdc phudng trinh 12

+ P(a) = P(—=bna) + P(anb) = P(—b)xP(a\—-b) + P(b)xP(a\b).

+ P(b) = P(—anb) + P(anb) = P(—a)xP(b\—-a) + P(a)xP(b\a).

2) Ly gidi chinh x4c duéi diéu kién khong chiic chin ding xic suit :

DE 1y gii chinh xdc dudi diéu kién khdng chic chin, mdi bing chiing va mdi
suy dién phai dudc kém theo sd do x4c suat d6 1a do tin cy clia bing ching va suy
dién.

Gid st ¢6 luat suy di€n v6i dang 1a

If a then b.
C4ch tinh xdc xuit cda k&t luan b v4i ludt suy dién nay la

P(b) = P(a)xP(b\a) + P(—a)xP(b\—a)
trong d6, P(a) 12 xdc suit cia ¢6 mit bing chitng a, P(b\a) 12 x4c suit diéu kién b
cho bdi c6 mit bing chitng a d6 chinh 1a xdc suat clia suy dién if a then b, P(—a) 1a
xdc sudt clia khong c6 mit bing chitng a va P(b\—a) 1a xdc sudt di€u kién b cho bsi
khong c6 mit bing chiing a .

Gia st cho luat suy dién vé6i dang l1a
If (aand b ) then c.
Céch tinh xédc sudt ctia k&€t ludn ¢ v6i ludt suy di€n nay la
P(c) = P(c\anb)xp(anb) + P(c\—=(aab))xP(—(anb))
trong d6, P(c\aab) 1a xdc suit di€u kién c cho béi biing chitng a va b, p(aab) 13 xdc
sudt cia biang ching a va b, P(c\—=(aAb)) 12 x4c suit diéu kién ¢ cho bdi khong c6
bing chitng a va b va P(—(aab)) 1a x4c sult clia khong c6 bing chitng a va b.

Gid st cho luat suy dién véi dang 1a
If (a or b) then c.
C4ch tinh xdc suit cia k&t luan ¢ vé6i luat suy dién nay Ia
P(c) = P(c\anb)xp(anb)
+ P(c\an—b)xp(an—b)
+ P(c\—aAb)xP(—aAb)
+ P(c\—aA—b)xP(—ar—b).
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Vidu : Cho luat suy dién Ia
N&u s6 ngudi c6 bénh tim thi trong s& d6 s& cé mdt s6 ngudi bi bénh phoi.

Cho H 13 s6 ngudi c6 bénh tim va C 1a mot s6 ngudi trong s6 d6 s& bi bénh phdi,
vay thi luat suy dién trén c6 thé dudc viét lai 1
H—->C.

Qua thuc nghiém khdo sdt cho thdy ring :
+ Ctt 100 ngudi, trong d6 c6 10 ngudi bi bénh tim. Vi th€ xdc suit clia sd
ngudi c6 bénh tim 1a P(H) = 0,1.

+ Ctf 100 ngudi, trong d6 c6 90 ngudi khong bi bénh tim. Vi thé x4c suit clia
nhirng ngudi khong c6 bénh tim 1a P(-H) = 0,9.

+ Ctr 100 ngudi c6 bénh tim thi trong s& d6 c6 90 ngudi bi bénh phdi. Vi thé
xdc suit diéu kién s6 ngudi bi bénh phdi cho bdi s6 ngudi c6 bénh tim 1a
P(C\H) = 0,9.

+ Ctf 100 ngudi khong c6 bénh tim thi trong s6 d6 c6 95 ngudi khong bi bénh
phdi. Do d6, x4c suit diéu kién s6 ngudi khong bi bénh phdi cho bdi sd ngudi
khong c6 bénh tim 1a P(-C\—H) = 0,95.

+ Ctr 100 ngudi khong c6 bénh tim thi trong s6 ¢6 5 ngudi bi bénh phdi. Do
d6, xdc suit diéu kién sd ngudi bi bénh phdi cho bdi s6 ngudi khong c6 bénh
tim la P(C\—H) = 0,05.
Ta c6 x4c sudt ca luat suy dién H — C d6 chinh 12 xdc suat di€u kién C cho bdi
bing chitng H d6 1a P(C\H) = 0,9.
Cong thitc tinh x4c suit ctia k&t luAn C v6i dang luat suy dién H — C 1a
P(C) = P(H)xP(C\H) + P(—H)xP(C\—H).
Vay thi ta ¢6 xdc suit cia két luan C 1a
P(C) =0,1x0,9 + 0,9x0.05 = 0,135 hay 13,5%.

V6i 1y gidi chinh xdc dudi di€u kién khong chic chin dung xdc suit cho cdc luit

suy dién dang phtc tap, cong viéc tinh xdc suit cia v& k&t luan sé xuat hién nhiéu
~ ~ 7 A~ A A P s , A~ ~ < CUN N A
an sO xac suat chua biét trong cong thuc tinh x4dc suat. D€ khac phuc diéu nay, cong
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viéc tinh xap xi cdi ti€n tir cong thitc tinh xdc sudt cta dinh luat Baye dudc thiét
lap.

3) Ly thuyé&t chiic chin :

Gid st cho luit suy di€n la
If a then b.

Xdc sudt c6 mit clia két luan b 1a P(b) va xdc sudt khong c6 mit cia két ludn b 1a
P(—b). Vay thi, tdng gid tri clia hai loai xdc suit nay phdi 12 P(b) + P(—b) = 1. Xdc
suat diéu kién b cho bdi a 1a P(b\a).

Cong viéc ly gidi dudi diéu kién khong chic chin 1a cdch xdc dinh do tin ciy cida
k&t luan b v6i mdi biing chitng a. Do tin cAy nay c6 thé ting hoic gidm diéu dé con
phu thudc vao do tin cdy cia mdi bing chiing a.

Véi ¥ tudng nay, hai dai lugng s& do do tin cdy mdi dugc dé xuit cho két luan b d6

la MB va MD. Hai dai lugng nay bi chan bgi 0 va 1 d6 la
0<MB<1va0O<MD<I1

trong d6, MB 1a s6 do do tin cAy ctia k&t luan b vd MD 1a s6 do do khong tin cay

ctia k&t luan b.

Vay thi, cho mdi bing chitng a, hai dai lugng s6 do do tin cAy va dd khong tin cia

k€&t luan b nay dudc thi€t 1ap 1a

-

1 if P(h)=1
MB(b,a) =1 max[P(b\ a), P(b)] - P(b)
K 1-P(b)
1 if P(b)=0
MD(b,a) =< min[P(b\ a), P(b)]- P(b)
—P(b)

Trén cd s s6 do do tin ciy va sd do dd khong tin cAy ctia k€t ludn b, mot dai lugng
s6 do do tin cay khic dudc dé xud't d6 1a sd do chic chin clia két luan b véi mdi
bing chitng a. S6 do nay bi chiin bdi —1 va 1 d6 12 -1 < CF(b,a) < 1 va dugc thiét
lap la
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CF(b,a) = MB(b,a) — MD(b,a)
+ N&u s6 do chic chin clia k€t ludn b v4i biang chitng a 1a CF(b,a) = -1 thi k&t luan
ring b 12 sai.
+ N&u s6 do chic chidn clia k&t ludn b véi bing chitng a 1a CF(b,a) = 0 thi k&t luan
rang b 1a chua biét.
+ Néu sd do chic chin ctia k€t ludn b v6i bing chitng a 12 CF(b,a) = 1 thi k&t luan
ring b 1a ding.

Khao st cdc phuong trinh trén v§i cac trudng hgp 1a

+ Trudng hop 1 : Bing chitng a din dén k€t luan b 1a ding hay néi cdch khdc, xdc
suat diéu kién b cho bdi a 1a ding.

Vi trudng hgp nay, ta c6 P(b\a) = 1 va P(b) = 1; do d6 ta ¢c6 MB(b,a) = 1 va
MD(b,a) = 0. Vay thi CF(b,a) = 1; do d6 ta k& Iuan ring b 12 diing.

+ Trudng hep 2 : Bing chitng a din dén két luan b 1a sai hay néi cich khéc, xdc
sudt diéu kién khong c6 mit b cho béi a 12 ding.

V@i trudng hgp nay, ta ¢c6 P(—b\a) = 1 va P(b) = 0; do d6 ta c6 MB(b,a) = 0 va
MD(b,a) = 1. Vay thi CF(b,a) = -1; do d6 ta c6 thé két ludn ring b 12 sai.

+ Truong hgp 3 : Khong c6 mit bing chitng a din dén két ludn b.
Véi trudng hgp nay, ta c6 P(b\a) = P(b); do d6 MB(b,a) =0 va MD(b,a) = 0.
Vay thi CF(b,a) = 0 va do d6 ta k&t ludn ring b 1a chua biét.

+ Trudng hgp 4 : Bing chitng kha thi a din d&€n két luan b.

Vi trudng hdp ndy, ta tcé x4c suat di€u kién b cho bdi a bi chin bdi la
P(b) < P(b\a) < 1.

Vi thé MB va MD dugc x4c dinh 12

MEb) P(bl\_aI)D Eb§>(b)

va MD(b,a) = o.
Do d6, CF(b,a) = MB(b,a) 1a mdt s6 duong. Pi¢u ndy ching té ring k&t luan b 12
kha thi.

+ Truong hgp 5 : Bing chitng khong kha thi din dén két ludn b.
V6i trudng hdp nay, xdc suat diéu kién b cho bdi a bi chin bdi 1a
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0 < P(b\a) < P(b).
Vi thé MB va MD dudc xdc dinh 1a
MB(b.a) = 0
P(b)—P(b\a
vi  Mppay-"0-POa)

P(b)
Do d6, ta ¢c6 CF(b,a) = - MD(b,a) 12 mot s& Am. Piéu nay chitng té ring két ludn b
la khong kha thi.

4) Ly gidi xap xi duéi diéu kién khong chic chin dung 1y thuyét so do
chic chin :
b€ 1y gidi xap xi dudi diéu kién khong chic chin dung s& do chic chin, mdi
bing chiing va mdi luit suy dién phdi dugc kém theo s do chidc chin. Theo ly
thuy€t, s6 do chic chin ciia mdi bing chitng hoidc luat suy di€n phai bi chin bdi 1a -
I1<CF<I.

Cho luat suy dién vdi dang la
If a then b
V6i s6 do chidc chin ctia bing chitng a dugc keém theo 1a CF(a) va s do chic chin
cda luit suy dién dugc kém theo 12 CF(rule). Vay thi, s6 do chidc chin ctia két luan
b v6i dang luit suy dién nay c6 thé dudc tinh biing cdng thic 1a
CF(b,a) = CF(a)xCF(rule).

Cho luat suy dién vdi dang la

Ifa,anda,...anda,, thenb

V6i céc s6 do chic chin cla cdc bing chitng a;, a5 . . . . . a, dugc kém theo 1a
CF(a,), CF(ay), . . ... ,CF(a,;) va s6 do chic chin cla luit suy dién dudc kem theo 12

CF(rule). Vay thi, s6 do chidc chin ctia k&t ludn b vdi dang luat suy dién ndy dudc
tinh biing cong thic 1a

CF(b, a; and a,,. . .and a,,) = min{CF(a;) } xCF(rule).

e . N N A ., . o R 7 ~ < < , Y
Trong d6, min 1a ham tra vé gia tri cuc ti€u cua cac s6 do chac chan cia cic bang
chitng a;.
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Cho luat suy di€n vdi dang 1a
Ifajoraor...ora,thenb

V6i cdc sd do chic chdn clia cdc bing chitng va luit suy dién dudgc kém theo 12 nhu
trén. Vay thi, s6 do chic chin cla két luan b véi dang luat nay dugc tinh bing cong
thic 1a

CF(b, a; or a,,. . . or a,) = max{CF(a;) } xCF(rule).

Trong d6, max 1a ham trd vé gid tri cuc dai clia cdc s6 do chidc chin cla cdc bing
chitng a;.
+ Céch tinh s6 do chic chin ctia két ludn b dugc hd trg tir hai hodc nhiéu ngudn
luat suy dién khdc nhau c6 cung két ludn b :

Gia st ta c6 hai luat suy dién l1a

Rulel: If a; thenb

Rule?2: If a, then b

Vi trudng hop nay, s6 do chic chin tong hgp cla két luan b dudc tinh biing cong
thac 1a

CF(b,a,)+CF(b,a,)x(L—CF(b,a,)) if both>0.
CF(b,a,)+CF(b,a,)
1+min|CF(b,a,)||CF(b,a,)|}
CFE(b,a,)+CF(b,a,)x(L+cf(b,a,)) if both<0.

if oneof them<O.

CF(CF(b,a,),CF(b.,a,) =

Trong d6, CF(b,a;) 12 s& do chic chidn ctia k&t luan b véi rulel va CF(b,a,) 1a s6 do
chic chin cia két luan b véi rule2.

6.3) Xit Ly Tri Thitc Khéng Chic Chin Diing Logic M4 :

Mot phudng phéap x& 1y tri thitc khong chic chdn khdc d6 1a logic m3. Mot hé
thong x& 1y tri thitc khong chic chin diung logic dudc mo td bing Ivu dd khdi nhu
hinh

Co S& Tri Thitc
X X X Y Y
Khaums | A% Md He(Y) [ K hasu
—”| Hoba > GiaiMs [~
K§ Thuat Suy

Dién M§

Hoc ki 2 ndm hoc 2005-2006 Trang 93



Bai gidng mon Tri tué nhin tao va hé chuyén gia

Mot hé théng xit 1y tri thitc khong chidn dung logic m& gdm c6 bi€n vaora X, Y
cta hé thong, khAu md héa, co sd tri thitc md, k§ thuit suy dién md va khau gidi
mo.
+ Khau md héa : chuyén dai lugng 16 tif ngd vao X sang dai luong md pa(X).
+ Co § tri thitc mS : gdm co s& dit liéu md va cd s& luit suy dién mJ. CJ s8
dit liéu mdJ 1a cdc tAp mS vao ra clia hé thdng va cd s§ luat suy dién mo 12
tap cdc luit suy dién mJ dudc thé hién duéi dang luit If-Then do6 la tap luit
mo t3 tdng quit cdch gidi mot bai téan md.
+ K§ thuit suy dién md : phuong phdp xdc dinh tAp md ngd ra ctia hé thdng.
+ Khau gidi md : chuyén dai lugng md pg(Y) sang dai lugng ro Y.

1) TAp mo va cac phép téan trén cac tip mg :

+ TAp rd : Cho x 13 phan tif clia cd s& X va A 1a tdp con cla X. A dudc goi 1a
tap 1o trong X, n€u A dugc dinh nghia bing ham lién thudc 1a

(X) = 1 xeA
A%700 xeA

+ Tap m& : Cho x 12 phan tif clia cd s X va A 1a tp con clia X. A dudc goi
1a tAp md trong X, n€u A dudc dinh nghia bing ham lién thudc ctia né sao cho bi
chiangitaOva 1dé 1a

0<uaX) < 1.

+ Bi€u dién tap md :

- Né&u X Ia tap cd s lién tuc, tAp mJ A trong X dugc bi€u dién I
A = J'x %dx

Trong do6, ky hiéu J 12 téan ti hgp va — 1a téan tit két hop giita dai lugng rd

va dai lugng mag.

- Né&u X 1a tdp cd s rdi rac, thi tip md A trong X dugc bi€u dién 1a
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A= i (%)%
i=1
Trong d6, ky hi€u >’ 1a téan tir hop va ky hiéu /12 téan tir k&t hop gitra gid
tri 0 va gia tri md tuong Ung.

+ Ham lién thudc : C6 hai cich xay dung ham lié€n thudc cho tip md A d6 Ia
xdy dung ham lién thudc duéi dang bang va xay dung ham lién thudc dudi dang
ham.

- Ham lién thudc dudi dang bdng gdm hai cot va nhi€u hang, cot thit nhat
chita gia tri rd va cot chifa cdc gid tri md tuong ¢ng dudc mo t tdng quat

nhu biang
bai lugng ro6 bai lugng mo
X; (%)
X1 (%)
Xp Ha(X,)
Xn Ha(X,)

- Ham lién thudc dudi dang ham c6 nhiéu ham khdc nhau nhung ham lién
thudc dang tam gidc 12 dugc sit dung pho bi€n nhit. Cho dd thi bi€u dién
tap md A dang tam gidc nhu hinh

4 pa(x)

1

v

a b c X

Ham lién thudc dang tam gidc dugc thi€t 1ap 1a

%13 if a<x<b.
—a
/UA(X): C—x
—— ifb<x<ec
c-b

trong d6, a la cin trdi, b 1a tAm va ¢ l1a cdn phai ciia tam gidc trén truc hoanh x.
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+ Bién ngon ngit : Cdc bi€n rd vao ra ciia hé thong md dugc goi 1a cdc bi€n ngdn
ngft, vi chiing dugc md ta dudi dang ngdén ngit ty nhién nhu nhanh, cham, it, nhiéu
van van. C4ac dai lugng ngdn ngif nay d6 chinh la cdc tdp md vao ra dugc dinh
nghia trén cdc bi€n vao ra ciia hé thong.

Vi du : Cho x 12 bi€n ngdn ngit bi€u dién toc dd clia xe dudc md ta bing cic tip
md nhu nhanh, trung binh va chim dudc bi€u dién bing do6 thi nhu hinh

A uX Trung
Binh
1
Nhanh
Cham
0 20 50 70 X

+ Céc phép téan trén cic tip mo : PE 1am viéc trén cic tip mdJ, c6 cidc phép
téan la
- Phép téan giao : Cho A va B 1a hai tip m& trong tdp co sé X. Tdp md cua
phép tdéan giao A va B cling la tdp md trong X v6i ham lién thudc 1a
Hpqg(X) = min{ﬂA (X), 145 (X)}
- Phép téan hgp : Cho A va B 1a hai tip md trong X. Tdp mG cua phép
téan hgp A va B cling la tdp md trong X v61 ham lién thudc 1a
Haos(X) = maX{,UA (X), 4tg (X)}
- Phép téan bu : Cho A 12 tip bl clia tip md A trong tdp cd s3 X. A ciing
l1a tdp md trong X v61 ham lién thudc la
1 (0 =1- 2,9

2) Quan hé mo va cac phép téan trén quan hé mo :
+ Tap tich cua hai tap co sé : cho X va Y 1a hai tAp c¢d sG véi xeX va yeY. Tap
tich ctia hai tdp cd s6 X va Y dugc dinh nghia la
XxY ={xy)/xeX,yeY}
+ Quan hé ro : Cho R 1a tdp con cua tip tich XxY, R dugc goi la quan hé ro
trong XxY, néu R dugc dinh nghia bing ham lién thudc 1a
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1 if(x,y)eR
U (X Y) = . (x.y)
0 if (x,y)¢R
+ Quan hé mo : Cho R 1a tdp con cua tap tich XxY, R dudc goi 1a quan hé
mdJ trong XxY, né€u R dugc dinh nghia bing ham lién thudc ciia né sao cho bi chin
gitta O va 1 dé la
0< up(x,y) <l
+ Biéu dién quan hé m& : Quan hé mdJ c6 thé dugc bi€u dién dudi dang ma
tran la

_#R(Xliyl) He(X,Y5) o g (X Y,) ]

R(x,y) =

| MR Ko Y1) e (X Yo)- - o (X, yn)_
+ Cac phép téan trén cac quan hé mo : Cho P 1a quan hé md trong tap tich
XxY va Q la quan hé md trong tdp tich YxZ. Quan hé md& trong tap tich XxZ dugc
xdc dinh bing phuong trinh 1a
R =PoQ
Trong d6 ky hi€u o 1a téan ti hgp thanh mg.
C6 nhiéu loai téan tir hgp thanh md, tuy nhién hai loai téan t& hop thanh md
thong dung nhat d6 1a téan tf max-min va téan tif max-product.
- Téan tif max-min dudc thiét 1ap 1a
Hr(%,2) = .o (%, 2) = maxmin g (x, ), 4 (¥, 2)
- Téan t max-product dudc thi€t 1ap l1a
Hr (X,2) = fp.q (%,2) = MaXisty (X, ¥) X g (¥, 2)]

+ Phuong trinh quan hé md : Cho A 1a tip md ngd vao trén bi€n ngdn ngit
vao X, R 1a quan hé m& trong tap tich XxY va B 1a tip mJ ngd ra trén bién ngdn
ngif ngd ra Y. Quan hé vao ra clia hé thong md nay dugc md ta bing luu dé khdi
nhu hinh

TAn mda noa van A Quan hé md§ TAn mda noa ra R

» »

R(x,y) g
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Phuong trinh quan hé md x4c dinh tAp md ngd ra ctia hé thong dudc thi€t 1ap

B = AoR
Trong d6, ky hi€u o la téan t& hgp thanh md max-min hodc max-product nhu
da dugc thiét 1ap trén.

3) Logic md va 1y gidi xap xi md :

+ Logic md : Logic md 1a logic ma gid tri chdn 1y cda dé xuat khong bi han
ché& bdi hai chit s6 0 va 1 nhu logic rd hai chit s6. Gid tri chdn 1y clia mot dé xuat
trong logic md c6 thé dudc gdn cho mot gia tri bat ky giita O va 1.

Cho dé xuit P véi xeA, trong d6 A 1a tip mdJ trong tip cd s& X vdi ham lién
thudc 13 pa(x). Khi d6 gid tri chan ly clia dé xuit P 1a

T(P) = pa(x )
trong d6, pa(x) la bi chian bédi gitra khdang 0 va 1 d6 la
0<pa(x)<1l.a2

- Phép téan phu dinh cia dé xuat P :
Cho dé xuit P vdi xeA, trong d6 A 1a tdp md trong tap cd sd X vdi ham lién
thudc 13 pa(x ). Phii dinh ctia dé€ xuit P12 xgA. Do d6, gid tri chdn 1y cia —P
dudc thi€t 1ap la

T(—=P) =1-T(P).

- Phép téan logic hgp cia dé xuadt P va Q :
Cho dé xuit P v4i xeA va dé xuit Q vdi xeB, trong d6 A va B 13 hai tip mo
trong tdp cd sG X vdi cac ham lién thudc 1a pa(x ) va pg(x ). Khi @6 phép téan
logic hgp cua P va Q la

PvQ: x€A hodc xeB.
Do d6 gid tri chdn 1y ctia phép téan hgp P va Q dugc thiét 1ap 1a

T(PvQ) = max{T(P), T(Q)}.

- Phép téan logic giao ctia dé xudt Pva Q :
Cho dé xuit P v4i xeA va dé xuit Q vdi xeB, trong d6 A va B 12 hai tip md
trong tip cd sG X vGi cdc ham lién thudc 1a pa(x ) va pg(x ). Khi d6 phép téan
logic giao cia P va Q la

PAQ : xeA va xeB.
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Do d6, gia tri chan ly cia phép téan giao P va Q dugc thi€t 1ap la
T(PAQ) = min{T(P), T(Q)}.

- Phép téan logic kéo theo :
Cho dé xuit P v4i xeA va dé xuit Q vdi xeB, trong d6 A va B 12 hai tip mo
trong tap cd sG X vGi cdc ham lién thudc 1a pa(x ) va pg(x ). Khi @6 phép téan
logic kéo theo P cho Q 1a

P—>Q: xeA — xeB.

Do dé, gid tri chan 1y ciia phép téan kéo theo P cho Q dugc thiét 1ap 1a
TP — Q) = T(=PvQ) = max{T(—=P), T(Q)}.

Xét luat suy dién mJ véi dang 1a
P—> Qif xis A theny is B,
trong d6, A 1a tip md ngd vao trong tip cd sG ngd vao X v6i ham lién thudc 1a pa(x
) va B 1a tip m& ngo ra trong tap ¢o sd ngd ra Y v6i ham lién thudc 1a pa(x).
M5 hinh ludt suy dién md nay la twong duong véi quan hé mo 1a
R = (AxB)Vv(—AXY).
Do d6 ham lién thudc cia né dugc thiét lap 1a
HR(X,y) = max[ua(x)Aup(y), (1 - pa)l.

Vi du : Cho X 12 tip co s6 ngd vao bi€u dién téc d6 dong co va A 1a tip md ngd
vao bi€u dién t6c dd dong co an tdoan trong X dugc thu thip tir thuc nghiém la
A ={0.3/20 + 0.6/30 + 0.8/40 + 1/50 + 0.7/60 + 0.4/70}.
Cho Y 12 tip cd s& ngd ra bi€u dién dién 4p dong co va B 12 tip md ngd ra bi€u
dién dién 4p dong cd binh thudng dudc thu thip tif thywc nghiém la
B={0.1/1+0.3/2+0.8/3+1/4+0.7/5+0.4/6 + 0.2/7}.
Quan hé mJ giita toc do dong co an tdan va dién 4p dong co binh thudng dugc thi€t
lap 12
R =xeA — yeB = (AxB)v(—-AXxY).
Tu day, ta c6 quan hé¢ md R la
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[0.7 07 07 07 07 0.7 0.7]
04 04 06 06 06 04 0.2
02 03 08 08 0.7 04 0.2
0.1 03 08 10 0.7 04 0.2
03 03 0.7 0.7 07 04 0.2
106 06 06 06 06 06 06|

+ Ly gidi xAp xi mJ :
Gid st ta ¢ luét suy dién md vdi dang 1a
R=1fxis Athenyis B,
trong d6, A va B 1a hai dé xudt md bi€u dién tdc d6 dong cd an tdan va dién 4p
ddng cd binh thudng véi quan hé md R duge xdc dinh la

[0.7 0.7 0.7 07 0.7 07 0.7]
04 04 06 06 06 04 0.2
02 03 08 08 07 04 02
01 03 08 10 0.7 04 0.2
03 03 0.7 07 07 04 0.2
|06 06 06 06 06 06 06|
Cho mot luat suy dién md khdc véi dang 1a
if xis A’ theny is B’,
trong d6, A’ 1a dé xui't md bi€u dién tdc do6 dong cd hoi chim va B’ 1a dé xudt md
bi€u dién dién 4p dong cd hoi cham.
Né&u biét tip md ngd vao A’ va quan hé md R thi tip md ngd ra B’ ¢6 thé
dudc x4c dinh bing phuong trinh 1a
B’ =A’0R
Trong d6, ky hi€u o la tdéan t& hgp thanh mg.
Gia st cho tip mG ngd vao A’ la
A’ ={0.4/20 + 0.7/30 + 1/40 + 0.6/50 + 0.3/60 + 0.1/70}.
Khi d6, tdap md ngd ra B’ dugc x4dc dinh véi phép téan hgp thanh md max-min 1a
B’=A0R={0.4/1+0.4/2+0.8/3+0.8/4+0.7/5+0.4/6 + 0.4/7}.
4) Cd sG tri thitc mo :
Co sd tri thifc md gdm c¢6 co s dit liéu md va cd s6 luat suy dién md.
+ Co s& dir liéu mJ bao gdm cdc tip mJ va cdc ham lién thudc clia cdc tip
mdJ dugc dinh nghia trén c4c bi€n ngdn ngit vao ra clia hé thong.
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+ Cd s6 luat suy dién md d6 12 bao gdm tit cd cdc luat suy dién md thé hién
dudi dang If-then mo6 t4 dic tinh dong hoc cia hé thong vach ra cdch gidi quyét
mot bai téan md. M6 hinh luit suy dién md tong quat nhat clia luat thit i 13

R;: If x; is Aj; and X, 1S Ajp . . .. and x; is Ajj and. . . and X, 1S A, then y is B,.
Trong d6, Ajj1a cac tip md ngd vao v6i ham lién thudc la Ha, (X;) va B; 1a tip md
ngd ra clia hé thong v4i ham lién thudce 1a g, (Y) -

Vi mo hinh luat dang thé loai nay, s6 do md cia vé& diéu kién dugc x4c dinh bdi
cOng thuc la
o = mm{y,qu (xj)} for j=1,...,m

5) K¥ thuit suy dién mo :
K§ thuat suy dién md 12 phuong phip xdc dinh tip mJ ngd ra clia hé thong.
C6 hai phuong phap phap xdc dinh tip md ngd ra clia hé thong d6 1a ky thuit suy
dién md max-min va thuit suy dién m& max-product.
Cho hé thong md gém c6 so n ludt suy dién md, k§ thuit suy dién md 1a 1an
lugt x4c dinh tAp mJ ngd ra cla tirng luit theo thit tu tir luat thit nhat d€n luat thit n
diing phép téan min hodc product va sau d6, tip hdp clia tat ci cdc tAp md ngd ra
d6 chinh 12 tdp mS ngd ra ctia hé thong dung phép téan max.
Gi4 st cho hé thong md gdm hai luit véi mo hinh luit dang 12
R;:If x;is Aj; and X, 1s Aj; then y is B,
R, : If x; 1s Ay and x, is Ay, then y is B,
Trong d6, A;;, A, Asj, Ay 12 cdc tAp md ngd vao cia hé thdng véi cac ham lién
thudc 12 g, (X)), sa, (%)s pa, (%), u, (x,) va By, By la cdc tip mO ngd ra clia hé

thong v6i cdc ham lién 12, (), w1, (Y).

+ K¥ thuét suy dién m¢ max-min : Gia st cic ham lién thudc vao ra cia hé
thong 13 dang tam gidc, k§ thuit suy dién md max-min dugc mo ta bing db thi nhu
hinh
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A A A
fa, (%) Ha, (%) g (Y)
A1l Az Bi
Input(x1) xf Input(x,) x: v ”
A A A
Ha, (%) Ha, (X;) g, (Y)
Azt Az B3
Input(x1) X1 g Input(x,) x; v ”

Ky thudt suy dién md max-min xdc dinh tdip md ngd ra ctia hé thong dugc mo ta
nhu sau :
- Tap md ngd ra B, cda luit thit nha't dudc xdc dinh v6i ham lién thudc clia
noé la
Hg (y) = mm{ayﬂsl (Y)}

trong d6, &, 12 s6 do md § vé& diéu kién cla luit 1 dugc xdc dinh 1a
o =Mz, (%), 1y, (%))
- Tap md ngd ra B,’ cla luit thit 2 dugc xdc dinh v6i ham lién thudc cia né
la
g (y) = minia,, g (¥)]
trong d6, &, 1a s6 do md § v€ diéu kién ctia luat 2 dugc xdc dinh 12

t, =il (4), 4, (%)}
- Tap md ngd ra B’ cla hé thdng d6 chinh 1a tAp hgp B’ ciia hai tip md ngd
ra B;” va B, tru6c d6 cia hai luatla B’ = B,’vB,’ va né dudc dinh bing
ham lién thudc cia nod 1a

g () = maxieeg, (), 24 (Y)

+ K¥ thuit suy dién m¢ max-product : Ciing giong nhu k¥ thuit suy dién mdmax-
min, k§ thuit suy dién m& max-product dudc mo t3 bing db thi nhu hinh
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A A A
Ha, (%)) Ha, (x,) ﬂBl(y)
A A / 1'34\
Input(x1) Xlr Input(x>) x; % g
A A A
Ha, (X1) Ha, (X,) Hg, (y)
Asi Ass B
Input(x1) X1 Input(x,) X %

K§ thuit suy dién m& max-product x4c dinh tAp m& ngd ra clia hé thdng duge mo ta
nhu sau :
- Tap md ngd ra B, cia luit thit nhi't dudc xdc dinh v4i ham lién thudc cla
no la
Hg (y) =y % Hpg, (y)

trong d6, &, 12 s6 do md § v& diéu kién cla luit 1 dugc xdc dinh 1a

o =min, (%), 44, (%))
- Tap md ngd ra B, cta ludt thi 2 dugc xdc dinh v6i ham lién thudc cia nd
la

Hg (y) =, x Hp, (y)
trong d6, &, 12 s6 do md & v& diéu kién cla luit 2 dugc xdc dinh 1a
o = Minigsy, (), 2, (%))
- Tap md ngd ra B’ cia hé thdng d6 chinh 1a tAp hgp B’ cia hai tip md ngd
ra B’ vd B, trudc d6 cla hai luat1a B’ =B’ vB, va né dudc dinh bing
ham lién thudc cda né la

g (¥) = maxieg (¥), 4, ()
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Chuong 7 : Viéc Hoc May

7.1) Viéc Hoc May La Gi ?

Con ngudi ¢6 nhiéu cdch hoc nhu hoc ky tc, hoc cdc sy kién nhd thong qua
st quan st va thim do, hoc cdi thién k§ xdo thong qua thuc tién, hoc nhd sy phat
trién ctia hé than kinh sinh hoc con ngudi va hoc nhd gen di truyén tir cdc thé hé
trude.

Du cach hoc nao di ching nita, muc ti€u cta viéc hoc la thu thap tri thi'c méi
va xt 1y tri thifc méi sao cho thich nghi v4i tinh hudng méi.

Gidng nhu cdch hoc clia con ngudi, ngudi ta mudn xay xung cic chuong trinh
hoc cho mdy sao cho mdy c¢6 kha nidng thu thap tri thitc mdi va x& 1y tri thiic mdi
sao cho thich nghi véi tinh huéng mdi.

Giong nhu cdch hoc clia con ngudi, mdy cé cdc thé loai hoc nhu hoc gidm
sat, hoc cing c6 va hoc khong gidm s4t.

+ Hoc gidm sat : hoc gidam sit 13 thé loai hoc véi qud trinh hoc ¢6 tin hiéu
huéng din vao ra chinh xdc clia thiy gido. Vi thé loai hoc nay, dif liéu hoc vio ra
mong mudn clia hé thong hoc phai dudc thi€t 1ap trude. Sau qud trinh hoc, hé thong
s& tim ra mot ludt thich hgp dé€ thuc hién tt cong viéc dy bdo ngd ra dugc két hop
véingd vao mdi clia hé thong.

+ Hoc cling ¢d : hoc cling ¢& ciing 13 th€ loai hoc gidm sat; tuy nhién tin hiéu
huéng din cla thay gido 1a tin hiéu cling c¢d. Vi thé loai hoc nay, tin hiéu hoc cia
thiy gido 1a tin hiéu thudng tuong (ng v4i tin hiéu ding hoic phat tuong ng véi tin
sai trén cd sd tri thitc sin c6 ctia hé thong cho tdp cdc miu dif liéu hoc vao mong
mudn. Qud trinh hoc, hé thong s& tim ra mot luit thich hdp d€ ciing c¢& nhitng hanh
dong ra quyét dinh ding clia hé thong.

+ Hoc khong gidm st : con dugc goi 1a thé loai hoc tu hoc, vé6i thé loai hoc
nay, qud trinh hoc khdng cé su trg gitp bat ky thong tin huéng hin nao cda thay
gido, hé thong tv kham phd ra mot luat thich nghi d€ thuc hién t6t cong viéc ngd ra
dugc k&t hop véi ngd vao mdi tir tip cdc mau dif liéu hoc ngd vao mong mudn.

C6 ba linh vuc hoc mdy d6 1a hoc trén co s tri thiic, hoc nhd mang neuron
nhan tao va hoc nhd gidi thuat hoc di truyén.
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7.2) M6 Hinh Hoc Mdy Trén Cd S Tri Thic :
Viéc hoc mdy trén co sd tri thifc véi mo hinh tong qudt clia qué trinh hoc
dude mo ta bing luu d6 khdi nhu hinh

R N Luit hoc R )
Ngbn ngtr Khong gian
bi€u dién > hoc
Tim ki€m
heuristic .
Thu thap tri
" thic méi

Dir li€u va
cdc dich cia
tac vu hoc

M&b hinh hoc trén co s8 tri thifc gdm cdc thanh phin nhu dif liéu hoc va céc dich cla
tdc vu hoc, ngdn ngit bi€u dién tri thitc hoc, luat hoc, khong gian hoc va tim ki€m
heuristic.

+ Dit liéu va cdc dich ctia viéc hoc : cong doan diu tién clia viéc hoc 1a
phdi xdc dinh dudc dic thu cia cdc bai téan hoc cin ci theo dich cia ngudi hoc va
dit liéu hoc dugc thi€t 14p. Vi du di€n hinh 13 cdc thuit téan hoc quy nap, dif liéu
hoc 14 tip cdc miu vi du va dich clia viéc hoc 1a suy dién mdt dinh nghia tng quat
dé nhan dang I6p clia cdc doi tugng.

+ Bi€u dién tri thicc hoc : cong doan thi hai clia md hinh hoc trén co s tri
thiic 12 chon ngdn ngit bi€u dién thich hdp d€ ma hdéa tri thitc hoc. P6 13 ngdn ngit
bi€u dién nhd logic vi tif va ngdn ngit biéu dién nhd frame di dugc khio sit trude
day.

+ Ludt hoc : c6ng doan thi ba la ludt hoc, cho dit liéu hoc, ngudi hoc phai
xay dung mot ludt hoc sao cho thda man cac dich cta viéc hoc.

+ Khong gian hoc : ngon ngit biéu dién tri thic hoc k&t hop vdi luat hoc dinh
nghia mot khong gian hoc, ngudi hoc phai tim ki€m trong khong gian nay d€ timra
mdt khai niém mong mudn hoc.

+ Tim ki€m heuristic : hau hét cdc chuong trinh hoc st dung thong tin
heuristic d€ gitp qua trinh hoc nhanh va c6 hiéu qua.

Vi mé hinh hoc trén cd s tri thiic nay, hé thong cé thé thu thap dudgc tri thitc
mdi tif nhitng tri thic sdn c6 clia hé thong.
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1) Gidi thuit hoc gdm sit huéng diic trung d&n tong quat va ngugc lai :

Muc tiéu clia hai loai gidi thuit hoc nay 13 tim ra mdt dinh nghia tong quat dé
nhin dang dugc tat ci cdc doi tuong cla I16p . Gidi thuat sit dung dit liéu hoc gdm
hai tAp mau dit liéu huan luyén duong P va Am N. Dit liéu huan luyén duong la dir
liéu cung cap thong tin bd ich dugc biét vé cdc ddi tugng clia 16p mudn hoc va dit
liéu 4m 12 dir liéu cung cip thdng tin khdng bd ich dugc bi&t vé cic ddi tugng cia
16p .

Giai thuat hoc huéng dic trung dé€n tong quat héa 13 qua trinh hoc, hé thong bit
dau tir ddi tugng vdi cac thanh phan dic trung nhit, tdng quat héa cic thanh phan
dic trung ndy sao cho dat d&n mdt dinh nghia tong quit ma cé thé nhan dang dugc
tat cd cdc doi tugng cla 16p. Luat hoc clia gidi thuat nay 13 téan tf tong quat hda
dé 1a tdan ti thay thé cdc thanh phan hiing s clia d6i tuong vdi bi€n so.

Giai thuat hoc huéng tdng quit dén dic trung 13 qua trinh hoc, hé thong bit diu
tir d6i tugng v6i cdc thanh phin tong quit héa nhat, dic trung cdc thainh phin nay
sao cho dat d&€n mdt dinh nghia tong quit ma c6 thé nhian dang dudc ti't cd cic doi
tugng cda 16p. Ludt hoc cua gidi thudt nay 1a tdéan t& dac trung hda dé 1a tdan tli
thay thé& cdc thinh phin bi€n sd clia ddi tugng v6i hiing sd.

Gidi thuat hoc huéng dic trung dén tong quat dude mo ta 1a

Begin
- Cho danh s4ch S chita miu huin luyén duong dic trung nhat.
- Cho N 1a tap chita cdc miu huan luyén Am.
- Cho mdi miu huin luyén duong p
Begin
- Cho moi miu seS khdng hgp véi p, thi thay thé cdc thanh phan dic
trung ctia s vdi bién s6 sao cho hdp vdi p.
- Loai bd tit ci cdc miu tong quat hon mot vai miu khéc trong S.
- Loai bd tit cid cdc miu trong S ma hgp véi miu Am n dugc gidm sat
trude do.
End ;
- Cho mdi mdi miu Am n
Begin
- Loai bd tat ca cdc thanh vién clia S hdp v6in
- Cong n vao tip N dé gidm st cic miu qud tdng quat khic trong qud
trinh hoc.
End;
End.
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Giai thuat hoc huéng tdng quat héa dé€n dic trung héa dugc md t3 1a

Begin

- Cho danh sich G chtta miu vdi cdc thanh phan tdng quit nhit d6 1a cic
bi€n s& md ta cdc thanh phan clia d6i tuong.

- Cho P 1a danh sdch chita cic miu hudn luyén duong.

- Cho mdi miu hudn luyén Am n
Begin
- Cho mbi miu geG hdp vdi n thi thay th€ cdc thanh phin tdng quit clia g

véi cdc thanh phin dic trung sao cho khdng hdp vdi n.

- Loai bd tdt cd cdc mAu dic trung hon mot vai miu khic trong G.
- Loai bd tit cad cdc miu khong hdp v6i vai miu duong p trong P.
End;

- Cho mdi miu duong p
Begin
- Loai bd tit ci cdc mAu khong hgp véi p trong G.
- Cong p vao tap P @€ gidm sdt cdc miu qud dic trung trong qud trinh
hoc.
End;

End.

Vi du : Hoc nhan dang cic d6i tugng cia 16p qud béng st dung gidi thuat hoc
huéng dic trung va huéng tdng quit.
Cho mién ctlia cdc d6i tugng vé6i cdc gid tri 1a
Kich_thuéc = {16n, nhd }.
Mau = {d0, tring, xanh}.
Hinh = {qud_béng, vién_gach, hop_phan}.
Dit liéu hoc cho cdc d6i tugng nay dudc thi€t 1ap 1a
+ Tap cdc miu dif liéu huan luyén duong P gdm cdc miu 1a
P = {d0i_tugng(nhd, dd, qui_bdéng), ddi_tugng(1én, dd, qui_bdng),
doi_tugng(nhd, tring, qui_béng), doi_tuong(16n, tring, qui_bdng),
ddi_tugng(nhd, xanh, qui_bong), ddi_tugng(1én, xanh, qui_béng)}.
+ Tap cdc miu dif liéu hudn luyén 4m N gom cdc miu la
N = { doi_tudng(nhd, dd, vién_gach), d6i_tuong(16n, dd, vién_gach),
ddi_tugng(nhd, tring, vién_gach), d6i_tuong(16n, tring, vién_gach),
d(ﬁ_tu’dng(nhé, xanh, vién_gach), d6i_tu’c_fng(16n, xanh, vién_gach),
ddi_tugng(nhd, dd, hop_phan), ddi_tugng(lén, dd, hop_phan),
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doi_tugng(nhd, tring, hop_phan), doi_tudng(I6n, tring, hop_phan),
ddi_tugng(nhd, xanh, hop_phan), d6i_tugng(16n, xanh, hop_phan)}.

+ Qud trinh hoc dé€ nhin dang cic d6i tugng cla 16p qua béng ding gidi thuat hoc
huéng dic trung duge md ta nhu hinh

S=1{} p = doi_tugng(nhd, dd, qui_bbng)
le |
S = {d6i_tuong(nhd, dd, qui_béng) } p = d0i_tugng(nhd, tring, qué_bong)

l
!

S = {d6i_tugng(nhd, Y, qui_boéng)} |
le

l

S = {déi_twong(X, Y, qui_bdng)}

p = doi_tugng(16n, xanh, qui_béng)

Qud trinh hoc dé nhin dang cdc d6i tuong clia 16p qua béng dung gidi thuit hoc
huéng tdng quat dugc md td nhu hinh

G = {d6i_tuong(X,Y,Z)} n= <|i6i_tlrdng(nh6, do, vién_gach)
G = {d6i_tugng(16n,Y,Z),d6i_tugng(X, tring, Z), p = do6i_tugng(I6n, tring,qui_bong)

doi_tugng(X,xanh,Z), doi_tudng(X,Y,qui_bong),
ddi_tugng(X,Y,hop_phan)}

le
«

G = {d06i_tugng(16n,Y,Z), d6i_tuong(X, tring, Z), n = d6i_tugng(16n, xanh, vién_gach)
déi_tuong(X,Y,qui_béng) } ‘

l

\ 4 A N 2 2
G = {ddi_tugng(I6n,tring,Z), d6i_tugne(X, tring, Z), p = d6i_ttgng(nho, xanh,qua_bong)
doi_tugng(X,Y,qua_béng)} |

»)
<

v

G = {d6i_tuong(X,Y,qui_béng) }
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2) Gidi thuit hoc quy nap cay quyé&t dinh :

Mot loai gidi thuat hoc khac dé 1a gidi thuat hoc quy nap ciy quyét dinh. Gidi
thuat hoc stt dung dit liéu hoc vdi cdc miu dit liéu thu thap dudc dudi dang bang.
Bdng chita cdc mau dit liéu thu thip dugc vdi s6 cdt tuong ng v6i cdc thude tinh
md ti cdc thanh phan cla doi tugng va sd hang tuong ng v4i s maiu dit liéu thu
thap dugc. Muc tiéu cda gidi thuat hoc 12 xay dung mot cdy quyét dinh d€ phan 16p
dit liéu tir di¥ li€u thu thdp dugc nhG thong qua thuc nghi€ém. Giai thuidt chon mot
thudc tinh ba't ky 1am goc clia cay d€ tir @6 phan 16p dit liéu theo cdc nhdnh véi cac
gid tri tuong ¢ng clia thudc tinh. Thi tuc nay dugc dé quy cho mdi ciy con cho dén

khi ¢c6 mdt cdy hoan chinh.

Vi du : Cho bang di li€u thu thap dugc tir kinh nghiém mua qua la

Céc Nhan T6 Quyét Pinh K&t qud
Stt Tién Tubi Qua

1 nhiéu 16n xe hoi
2 nhiéu nho may tinh
3 it 16n hoa

4 it nho keo

Qu4 trinh hoc mua qua clia gidi thuat hoc quy nap ciy quyét tir bing dir liéu dugc

mo td bing cAy nhu hinh

Tién ?
nhién
it
Tudi ? Tub1 ?
14n nhd 14n nhd
Qua ? Qua ? Qua ? Qua ?
xe hdi M34v tinh hoa keo

Cho Example_set 12 bdng chita tit cd cdc mAu uu uvu thu thip duge va
Properties 1a danh sdch chita cdc thudc tinh twong tng trong bang dit liéu. Giai thuit
hoc quy nap cdy quyét dinh dugc mo t3 nhu sau :
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Function induce_tree(Example_set, Properties)
Begin
If ( TAt cd c4c thanh vién trong Example_set 1a cung 16p )
Then ( tao ra nit 14 ddnh nhan véi 16p do6)
Elseif ( Properties 1a danh sich rdng) Then ( Trd vé niit 14 c6
ddnh nhin gidi tir hodic cia tat cd céc 16p trong Example_set )
Else begin
-Chon mot thudc tinh P bat ky trong danh siach Properties 1am goc
cta cdy va loai bd thudc tinh nay khoi danh séch.
- Cho mdi gid tri V ctia thudc tinh P
Begin
- Tao ra mOt nhanh ctia cdy ¢c6 dinh nhan V.
- Dit Partition chita tAt c& cdc mAu c6 gid tri V.
- Thd tuc d& quy cho mdi ciy con bing cidch goi ham
induce_tree(Partition, Properties), n6i k€t qua vao nhdnh V.
End;
End;
End.

Vi du : Cho dit liéu thu thip dudc vé viéc cho con nd vay vdn nhu bing

stt Rii Ro Uy Tin Khdan N¢ Thé& Chip Thu Nhap
1 cao xau nhiéu khong thap
2 cao chua bi€t nhiéu khong trung binh
3 vira chua biét it khong trung binh
4 cao chua bi€t it khong thap
5 thap chua biét it khong cao
6 thap chua biét it c6 cao
7 cao x4u it khong thap
8 vira x4u it c6 cao
9 thap tot it khong cao
10 thap tot nhi€u c6 cao
11 cao tot nhiéu khong thip
12 vira tot nhiéu khong trung binh
13 thap tot nhi€u khong cao
14 cao x4u nhiéu khong trung binh
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Hay hoc x4y dung cAy quyét dinh ddnh gid rii ro khi cho con ng vay von ?

Giai thuat hoc quy nap cAy quyét dinh dugc st dung ra't phd bi€n trong nhiéu
linh vuc khiac nhau nhu du bdo, ddnh gid, nhian dang va diéu khi€n bing kinh
nghiém. Gidi thuat gitip ngudi hoc tim ki€m nhanh muc dich muén hoc tir ciy quyét
dinh. Giai thuit ciing gitp ngudi hoc thi€t k&€ hé chuyén gia véi dit liéu thu thap
dudc bing kinh nghiém. Sau qud trinh hoc, cdy quyét dinh da dugc hinh thanh, tha
tuc thi€t k&€ hé chuyén gia tir cAy quyét dinh nay dé 12 mdi nhdnh cla ciy c6 s6
liéu din dé&n két luan d6 12 mot luat suy dién clia hé chuyén gia. V& diéu kién cida
luit 12 cdc nhan t6 quy€t dinh k&t ndi nhau tr gdc dén ngon thong qua cdc phép
téan giao lién tir va, v& k€t luan cda luat nhin t& k&t qua mudn hoc.

3) Hoc heuristic véi gidi thuit hoc quy nap ciy quyé&t dinh :

Cho bang dit liéu nhiéu hang va nhiéu cot thu thip dudc tir thuc nghiém. P&
gitp gidi thudt hoc nhanh va c6é hiéu qud, theo 1y thuyét thong tin, nhin t8 quyét
dinh ndo trong bdng dit liéu gianh dudc thong tin 16n nhat d6 1a nhan t& quyét dinh
t0t nhat dugc chon Iam gbc clia ciy trong qud trinh hoc.

Céch tinh thong tin gianh dudc clia cdc nhan t6 quyét dinh trong bang dit liéu thu
thap dudc la nhu sau :

+ Thong tin vé nhin t§ mudn hoc M ddi véi bang dit liéu C dugc tinh bing cdng
thac 1a

(€)= 3~ p(m)log, (p(m,)

trong d6, m; 1a gid tri thi i cda nhan t6 mudn hoc M va p(m;) 1 x4dc suit clia manh
thong tin m; do6i véi bang dit liéu C d6 chinh 13 s6 miu trong bang dit liéu C chita
manh thong tin m; chia cho tdng s mau trong bang dif liéu C.

+ N&u ta chon Q 1am gdc clia cAy trong qud trinh hoc thi bidng dit liéu C sé& dudc
chia ra nhi€u bang dif liéu con C; trong d6 mdi clia ching chita cic miu cé gid tri
tuong ng clia thudc tinh Q. Vi thé€ thong tin vé nhin td quyét Q néu chon Q lam
gdc clia cAy dudc tinh bing cong thic 1a

> e
F(@) =
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trong d6, |C| 1a tong s6 miu chia trong bang dit liéu con C; , [C| 12 tdng s6 miu

chita trong bang dit liéu C va I(C;) 12 thong tin vé nhin td mudn hoc ddi véi bang
dit lieu C;.

+ Thong tin gianh dudc clia nhan t6 quyét dinh Q né€u ta chon Q lam gdc cla
ciy trong qué trinh hoc dudc tinh biing cong thiic 1a

gain(Q) = I(C) - E(Q).

Né&u nhan t& quyét dinh nao cé thong tin gianh dugc 1a 16n nhat d6 12 nhan to
quy€t dinh quan trong nhi't dugc chon lam gdc clia cAy trong qué trinh hoc. Pon vi
ctia thong tin 1a bit.

4) Khdi niém vé hoc ciing c¢é va hoc khéng gidm cia mé hinh hoc trén co
sG tri thic :

+ Hoc cing ¢d : Hoc cling c6 ciing 12 dang hoc gidm sat, tuy nhién dit liéu hoc
gdm mdnh nhd thdng tin don gidn va tri thitc sin c6 clia hé thong. Pich clia viéc
hoc 12 sau qu4 trinh hoc, tim ra mdt dinh nghia tong quat nhat tif manh nhd thdng tin
don gidn nay d6 12 tin hiéu hoc ciing ¢6 cla thay gido.

Vi du : Hoc tim ra mot luat suy dién tong quat d€ din dén két ring X 14 16p clia cac
doi tuong qua bong nhd sy gidi thich thdong qua thé loai hoc cling cd.
- Dit lieu hoc : gdm mdnh nhd thong tin don gidn va tri thifc sdn c6 clia hé

thong dugc thi€t 1ap 1a

1) qua_bo6ng(dt).

2) vat_da_dugc(X)Avat_hinh_cau(X) - qui_béng(X).

3) vat_lam_biing_nhua(X)Avat_nhe(X) - vat_da_dugce(X).

4) vat_cé_mat_16i(X)Avat_coé_mit_tron(X) — vat_hinh_cau(X).

- Dich ctia viéc hoc : dich cia viéc hoc 1a tim mot luit suy dién tong quat
nhat v4i dang 1a
tién_dé(X) - qua_béng(X).

Qua trinh hoc, xay dung cic nhan té quyé&t dinh cho tién_dé(X) d& din dé&n két
ludn ring X 1a 16p cua cac déi tugng qua béng.

Thé loai hoc cing cd nay la dang hoc gidi thich dya trén co sé tri thifc
sin c6 cda hé thong va vi thé, hé thong hoc phai trdi qua hai giai doan. Giai
doan dic trung héa tir tri thifc siin c6 cia hé thong d6 1a giai doan gidi thich vé
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cic thudc tinh dic trung ciia doi tugng. Giai doan tong quat héa d6 1a tong
quat héa cac thudc tinh diic trung cta doi tugng da dugc gidi thich véi bién s6
X dé tim ra cdc nhan té quyét dinh tong quat nhat cho tién_dé(X) din dé&n két
ludn ring X 1a 16p cia cac doi tugng qua béng.

Qua trinh hoc véi thé loai nay dugc mé ta biing cAy nhu hinh

qua_bong(dt)

vat_hinh_cau(dt)
vat_da_dugdc(dt)

vat_lam_bing_nhya(dt) vat_nhe(dt) vat_c6é” mat_10i(dt) vat_cé_mat_tron(dt)

qua_bong(X)

vat_hinh_cau(X)
vat_da_dudc(X)

vat_lam_bing_nhya(X) vat_nhe(X) vat_c6_mit_16i(X) vat_cé_mit_tron(X)

Luit suy dién tdng qudt cho tién_dé(X) 1a mot bi€u thic cia cic phép téan giao
lién tir vd v6i cdc thanh phan clia né 12 cdc nit 14 cda ciy tdng quit. Luat dudc
thi€t 1ap la

vat_lam_bing_nhua(X)Avat_nhe(X)Avat_cé_mit_16i(X)A
vat_c6_mat_tron(X) — qua_bong(X).

+ Hoc khéong gidm sit : Hoc khong gidm sat con dudc goi 1a thé loai tu hoc. Hé
thong khong dudce cung cAp bat ky mot thong tin tin hiéu hoc ndo cia thay gido. Hé
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thong tw khdm phd ra mot vai thong tin bo ich trong qué trinh hoc. Thé loai hoc nay
thudng s dung dit liéu hoc khong phan 16p va qua trinh hoc ty khdm ph4 dé€ phan
16p dit liu.
Vi du : Hoc x&p 16p clia cdc d6i tugng qud béng. Dit liéu hoc khong phan I6p cla
cic qua béng dugc thi€t 1ap 1a

dtl = { nhd, dd, nhua, qua_bodng}.

dt2 = { nhd, xanh, nhua, qua_bdng}.

dt3 = { 16n, den, g6, qua_béng}.
Pich clia viéc hoc 12 qué trinh hoc x&p 16p cia cdc ddi tugng qua bong dua trén co
s§ céac sd do tuong ty.

Céch hoc 1a 1an ludt tinh s& do tuong tu clia tirng cip dif liéu, chon cip clia
cdc ddi tugng c6 s6 do tuong ty 12 16n nha't dua vé mot 16p va con cdc ddi tuong
khdc c6 s6 do tuong tu 12 nhd hon dua vé mot 16p khic. S8 do tuong tu cia mdi cip
dit liéu dé 1a s thudc tinh gidng nhau cda hai d&i tugng chia cho tdng s6 cdc thudc
tinh cta d6i tugng va vi th€ s6 do tuong tu cia mdi cip dit liéu cho trén dugc thiét
lap nhu sau :

- S0 do tuong ty cia cip dif liu dtl va de2 1a 3/4.

- S0 do tudng tu clia cdp dit liéu dtl va dt3 1a 1/4.

- S6 do tuong tu clia cdp dit liéu dt2 va d3 1a 1/4.

V6i céc s do twong tu nay, doi tugng dtl va dt2 1a & cung 16p va dt3 1a & mot 16p
khéc.

7.3) M6 hinh Hoc May Nho Mang Neuron Nhan Tao :

1) Téng quan vé mang neuron nhin tao :

Trdi v6i m6 hinh hoc mdy trén cd s§ tri thitc, md hinh hoc mdy nhd mang
neuron nhin tao d6 12 mo6 hinh hoc bing cdch md phdng lai cdu tric va nguyén ly
lam viéc ctia hé neuron sinh hoc con ngudi. Hé neuron sinh hoc con ngudi dugc
thira nhan c6 khdang 10" hoic 10" t& bao neuron gdm nhiéu 16p d6 1a 16p vao, cic
16p 4n va 16p ra. L6p vao ndi v6i cdc phan tif cdm bi€n nhu tai, mit, miéng, miii, da
van van, 16p ra ndi véi cac phan tif co bip nhu chin, tay van van va cdc 16p 4n
chita cdc don vi xit Iy xif cdc thong tin nhan dugc tir 16p vao va gdi quyét dinh dén
16p ra d€ diéu khién cdc phan ti¥ co bip nhu chin va tay vin vin. Mdi neuron sinh
hoc ¢6 nhiéu ngd vio va mot ngd ra va ngd ra clia neuron nay dugc két ndi v6i ngd
vao clia neuron khdc. Tin hiéu truyén tif neuron ndy dén neuron khdc 13 dudi dang
dién 4p. N€u tin hiéu truyén giita hai neuron 1a dién 4p duong thi hai nuron dugc
k&t ndi du6i dang kich thich. N€u tin hiéu truyén giita hai neuron 13 dién 4p 4m thi
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hai neuron dugc két ndi dudi dang e ché. N€u tin hiéu truyén giita hai neuron 1a
dién 4p zero thi hai neuron 13 khong c¢6 su k&t ndi. Lugng dién dp truyén giita cdc
neuron dudc goi 1a cudng do ké&t ndi. Trén co s clia hé neuron sinh hoc con ngudi
nhu dugc md td, mot mang neuron nhin tao nhiéu 16p dugc thi€t 1ap nhu hinh

o
.

Lép vao Lép 4n Lopra
C6 ba thanh phin co bdn clia cic mang neuron nhin tao d6 12 mo6 hinh k&t ndi, don
vi xtr 1y va ludt hoc.
+ Mo hinh két néi : C6 hai mo hinh két ndi d6 1a k&t ndi truyén thing va két ndi
hdi quy. Md hinh két ndi truyén thing dudc goi 12 mang truyén thing d6 13 ciu tric
mang dudc két ndi chuyén ti€p tin hiéu tir 16p vao thong qua 16p 4n va dén 16p ra.
Md hinh k&t ndi hdi quy dude goi 12 mang hdi quy d6 1a ciu triic mang dudce két ndi
chuyén ti€p tin hiéu tir I6p vao thdong qua 16p an dé€n 16p ra va dong thdi hdi ti€p tin
hiéu vé don vi xt 1y chinh né hoiic cdc don vi xit khdc trong 16p hoic & 16p khéc.
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+ Pon vi xit Iy : Mot mang neuron nhin tao ¢ nhiéu 16p dé 1a 16p vao, cic 16p 4n
va I6p ra. LSp vao chtta cdc neuron dugc xem nhu ndi chira cdc tin hi€u vao. Céc
16p 4n chita cdc neuron dugc xem nhu cdc don vi xit 1y. Lép ra chia cdc neuron
dugc xem nhu cdc don vi x{t 1y ra quyét dinh. K&t hgp véi mdi don vi xit 1y ¢6 ham
tdng hgp va ham kich hoat. Him tdng hop cé chic ning tong hop tit ¢ cdc thong
tin tif cdc ngd vao ctiia don vi va ham kich hoat cé chiic ning tao tin hi€u ra ctia don
vi khi nhan dugc tin hiéu vio tir hAm tdng hop.

- Ham tdng hdp dang tuyén tinh ctia mdi don vi xit 1y thit i dugc thi€t 1ap 1a
m
f,=> W,x, -6
=

trong d6, Wj; 12 trong s8 k€t ndi gitra don vi j va don vi i, x; 12 ngd ra clia don vj
d6 chinh 12 ngd vao cia don vi i va 6;1a don vi ngudng ctia don vi xu 1y i.
- Ham kich hoat tao tin hiéu ra cta don vi xif 1y thit i dugc thi€t 14p mdot
trong cdc dang la

1if f>0
¢ Ham bi )=
Ham bac thang don vi : i 0 if f <0
P <
1
* Ham unipolar sigmoid : a(f;)= m
fi _af

e
a(f,)=———+
e'+e
+ Luat hoc : C6 hai cdch hoc trong cdc mang neuron nhin tao d6 1a hoc ciu tric va
hoc thong s6. Hoc cdu tric 13 qud trinh hoc thay ddi ciu tric bén trong clia mang.
Hoc thdng s6 1a qud trinh hoc cdp nhit cdc trong s k&t ndi giita cdc don vi x@ 1y
trong mang sao cho xap xi vdi bo trong s6 mong mudn dé c6 dudc 4nh xa vao ra
nhu mong mudn.

Cho W 1a trong s6 k&t ndi gilta don vi thi¥ j va don vi thi i, ludt hoc cdp nhit
trong trong so tai thdi di€m t+1 dugc thi€t 1ap la
Wii(t+1) = Wii(t) + nAW;5(0)
Trong d6, n 1a hing s6 dudng d6 duge goi 1a tdc dd hoc va AW;(t) 1 lugng gia
ting trong so tai thdi di€m t.
C6 ba thé loai hoc trong cdc mang neuron nhin tao d6 12 hoc gidm sat, hoc ciing
c6 va hoc khong gidm sat.

* Ham hyperbolic tangent :
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- Hoc gidm sat : cho tap dif liéu vao ra mong mudn, qué trinh hoc cip nhat cdc
trong s6 k&t ndi giita cdc phan tf x{ 1y trong mang sao cho ngd ra that sy clia mang
x4p xi v6i ngd ra mong mudn clia mang.

- Hoc cung ¢é : ciing 12 thé loai hoc gidm sat, tuy nhién, tin hiéu ra mong
mudn clia mang 13 tin hiéu cliing ¢d d6 1 tin hiéu thudng va phat. Qua trinh hoc,
cap nhat cdc trong s6 k&t noi gilta cdc don vi X 1y sao cho ngd ra thit sy clia mang
x4p xi véi ngd ra mong mudn thudng véi do tin cdy cang cao cang tot.

- Hoc khong giam sat : 13 thé loai hoc khong c6 dif liéu ra mong mudn, qué
trinh hoc véi tp dit liéu vaio mong mudn, mang tu cAp nhit cic trong sd k&t ndi
dua trén cd s& tip dit liéu vio mong mudn sao cho ngd ra thuc sy cia mang thich
nghi véi ngd vao mong mudn.

2) Mang truyén thiang va gidi thuat hoc lan truyén ngugc :
Cho mang truyén thing ba 16p nhu dugc md ta trén, va v6i ham chi phi do tin
hiéu sai sO gitta ngd ra thuc sy y; (k) cia mang va ngd ra mong mudn d; (k) cia
mang cho bdi mdi miu tin hiéu vao mong mudn X(k) 1a

£ =2 20,00 -, ().

Gidi thuat hoc lan truyén ngudc cip nhit trong sd két ndi trong mang dugc mod
td gdm cdc budc sau :

Budc 0 : Nhiap tAp miu huin luyén vao ra mong {X(k), d(k), chok =1, ... p},
trong d6 X(k) 1a véctd maiu vao va d(k) 1a véctd miu ra. Thi€t 1ap tdc do hoc n,
sai s& cho phép hoi tu E,., , trong s6 khdi tao, E=0va k= 1.

Buéec 1 : Truyén tin hiéu chuyén ti€p tir 16p vao, qua 16p 4n va dé€n 16p ra.
Choq=1dénl

net , (k) = ivqj(k)xj(k)

Z, (k) = a(netq(k)).
Choi=1d&nn

net, (k) = 37 W, (k)24 (k)
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y; (k) = a(net; (k)).

Budc 2 : Tinh sai s& chuan 2 giita ngd ra mong mudn va ngd ra thuc sy clia
mang.

E(k)%i(di(k)—yi (K))

Buéc 3 : Lan truyén ngugc cip nhat trong sd k&t ndi gitra cdc 16p.
Choi=1dénn
6; (k) = (d; (k) —y;(k)) xa (net; (k))
Choi=1dénn
Choq=1dénl
W (kD) W)+, ()2, ().

Choq=1dénl
5, (K) = & (net, (K)) x X W (k)3 (k)

Choq=1dénl
Choj=1d€nm

V, (k+1) =V, (K) 4778, () x X, (K).

Bu6c 4 : Kiém tra n€u k < p thi ting k =k + 1 vd quay vé budc 1; mit khic
dé&n budc 5.

Buéc 5 : Kiém tra néu E < E,,, thi dirng thii tuc huin luyén; mit khic thiét
lap E=0va k=1 va quay vé budc 1 thyc hién mdt thé hé huan luyén khéc.
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