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NHAT VA Chat lu'(_)'ng:Te}.o dung niém tin cho
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XAC thay duoc tog‘tn bé ban dich: 2.Ba’n

NHAT danh gia chat luong. 3.Ban quyét
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Khoa Cong Nghe Thong Tin

Troong Nai hoc Can Tho

TRI TUE NHAN TAO

Artificial Intelligence: Structure and Strategies for
Complex Problem Solving. (3" edition - 1997)

George F. Luger, William A. Stubblefield
Gi4o vién: Tran Ngan Binh

TTNT. p.1



No1 Dung
® Chwong 1. Gio1 thiEUTTNT
m Chwong 2. Phép tinh vi tur

= Chwong 3. Cau trdc va chién lugc dung cho tim kiém
trén khong gian trang thai (TK-KGTT)

m Chwong 4. Tim kiém heuristic

m Chuwong 5. bicu khién va cai dit TK-KGTT

m Chwong 6: Giai quyét van dé tri fthac chuyén sau

= Chuong 7: Suy luan vai thdng tin khong chinh xac hoac
khong day du.

® Chwong 8. Suy luan tu dong (Automatic reasoning)

® Chwong 9. Hoc may

TTNT. p.2



Tri Tué Nhan Tao la gi?
= L& mot nhanh cua khoa hoc may tinh lién quan dén su tw
dong hoa hanh vi thong minh.
Tritué la gi?
m Cac cau hoi chua c6 cau tra 1oi:
— Liéu tri tué c6 phai 1a mot kha ning duy nhat hay chi 1a mot
tén goi cho mot tap hop cac hanh vi phan biét va doc 1ap nhau?
— Thé nao |a kha ning sang tao?
— Thé nao la truc giac?
— Diéu gi dién ra trong qua trinh hoc?
— Cé thé két luan ngay vé tinh tri tug tir viéc quan sat mot hanh
vi hay khong hay can phai co biéu hién cia mét co ché nao do
nam bén trong ?

C.1-Gidi thigu TTNT. p.3



Dinh Nghia Al

m Rich, E. and K. Knight . 1991. Artificial Intelligence.
New York: McGraw-Hill.

“Artificial intelligence (Al) is the study of how to make
computers do things which at the moment, people do

better.”

m George Luger:
“An Al approach problem-solving is one which:

- uses domain-specific knowledge
- to find a good-enough solution

- to a hard problem
- In a reasonable amount of time.”

C.1-Giéi thieu TTNT. p.4



Turing Test

m Uu diém cua Turing Test
— Khai niém khach quan vé tri tu¢
— Tranh di nhitng thao luan vé qua trinh bén trong va y
thirc
— Loai trir dinh kién thién vi cua nguoi tham van

C.1-Gidi thigu TTNT. p.5



Céc y kién phan doi Turing Test

m Thién vi cac nhiém vu giai quyét van dé bang ky
hiéu

m Tr6i buoc sy thong minh may tinh theo kiéu con
nguol, trong khi con nguoi co:
— Bo nhd giol han
— C6 khuynh hudng nham 1an

Tuy nhién, trac nghiém Turmg da cung cap mot co
s& cho nhiéu so dd danh gia dung thuc su cho cac
chuong trinh TTNT hién dal.

C.1-Gidi thigu TTNT. p.6



Céc Ung Dung cia TTNT
Tro choi va cac bai toan do6
Suy luan va chirng minh dinh ly tu dong
Cac hé chuyén gia (cac hé tri thurc)
Xt ly ngon ngir tu nhién
Lap ké hoach va nguoi may
May hoc
Mang Neuron va giai thuat di truyén

©@ N o o B~ W D -

C.1-Giéi thieu TTNT. p.7



Tri Tué Nhan Tao - Pic Piém

® Su dung may tinh vao suy lugn trén cac ky hiéu, nhgn
dang qua mau, hoc, va cac suy lugn khac...

mTap

trung vao cac van dé “kho” khong thich hop véi

cac lo1 gial mang tinh thugt toan.
= Quan tam dén cac k¥ thuat glal quyét Van dé st dung
cac thong tin khong chinh xac, khong day i, mo ho..

m Cho
Xac

mSuo0

ot gial “du tot” chuz khéng phdi 1 loi gidi chinh
nay toi wu.

ung heuristics — “bi quyét”

mSuo0
m ...

ung tri thzzc chuyén mon

C.1-Gidi thigu TTNT. p.8



Nhirng van dé chwa dwoc giai quyét

® Chuong trinh chua tu sinh ra duwoc heuristic

m Chua c0 kha nang xir ly song song cua con nguoi

= Chua c6 kha niang dién giai mot van dé theo
nhiéu phuong phap khac nhau nhu con nguoi.

B Chua c0 kha nang xir ly thong tin trong moi
treong lién tuc nhu con nguoil.

m Chua c0 kha nang hoc nhu con nguoi.
m Chua c0 kha nang tu thich nghi vé1 moi truong.

C.1-Gidi thigu TTNT. p.9



TTINT =
Biéu Dién + tim kiém

TTNT ~ biéu dién va tim kiém TTNT. p.10



Hé thong ky hiéu vat Iy

m Hé thong ky hiéu = tap hop cac méu va céc quéa
trinh, trong d6 cac qua trinh san xuat, trigt tiéu va
thay doi cac mau.

m Cé&c hanh vi théng minh dat duoc bang viéc st
dung:

1. Cac mau ky hiéu dé biéu dién cac khia canh quan
trong cua linh vuc bai toan.

2. Cé&c phép toan trén nhitng mau nay deé sinh ra cac
|61 gial co kha nang cua bai toan..

3.  Tim kiém mét loi giai trong so cac kha niang nay.

TTNT = biéu dién va tim kiém TTNT. p.11



Gia thuyét vé hé thong ky hiéu vat ly

m “Mot hé thong ky hiéu vat Iy co cac phuong tién
can va du cho mot hanh vi thong minh tong quéat”
(Nowell va Simon)

Allen Newell and Herbert A. Simon, Computer
Science as Empirical Inquiry: Symbols and

Search, Communications of the ACM (March
1976)

TTNT = biéu dién va tim kiém TTNT. p.12



TTNT nhw 1a su biéu dién va tim kiém

Sw biéu dién phai:

- Cung cap mot co cau ty nhién dé the hién tri thirc/thong
tin/ dix liéu mot cach day du  => Tinh biéu dat

» Ho trg vige thuc thi mét cach higu qua vige tim kiémdap
an cho mot van dé => Tinh hiéu qua

Liéu viéc tim kiém:
— C6 két thuc khong?
— C6 chac chan sé tim dugc 1oi giai khong?
— C6 chac chan sé tim duoc 1oi giai toi wu khong?

TTNT = biéu dién va tim kiém TTNT. p.13



TTNT nhuw 12 biéu dién & tim kiém
m Giai quyét van dé nhu 12 su tim kiém 1o
giai trong mét do thi khdng gian trang thai:
— Nt ~ trang thai (node ~ state)
_ Lién két (link)
m Vi du:
— Tro choi tic-tac-toe
— Chan doén truc trac may maoc trong 6 to

TTNT = biéu dién va tim kiém TTNT. p.14



KGTT caa Tro Choi Tic-Tac-Toe
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el

Chan doan truc tric may moc trong 0 to

start ask:
where is the problem?

engine trouble transmission brakes « &
ask: ask:. .. ask:...
does the car start? PR 7 P
s N % %
7 b ra u
yes no
engine starts engine won't start
aski.. . ask:
£ Will engine turn over?
“ N
s
yes no
turns over won't turn over
ask: ... ask:
i ?
iy Do lights come on”

TTNT = biéu dién va tim kiém \T. p.16



Chwong 2 — Phép tinh vi tir

m Logic hinh thirc
— Logic hinh thirc = Biéu dién + suy luan
— Dlng nhu 1a mot co ché biéu dién tri thuc
— Dung nhu 1a tim kiém khong gian trang thai trong cac
do thi And/Or
— DUlng d¢ hinh thirc hoa cac luat heuristic
m C06 hal ngon ngir:
— Phép tinh ménh dé
— Phép tinh vi tur

C2 — Phep tinh vi tur TTNT. p.17



Phép tinh ménh de (1)

= Ménh dé: 1a cic cau khang dinh vé thé gidi.

® Ménl

1 dé 6 thé ding (true) hoac sai (false).

m Mén

h dé don gian:

m Kyh

bong 1a mot kim loai =>  Pung

Golamotkimloai =>  Sai

HOm nay la thor Hai => Sai
iéu trong phép tinh ménh dé:

— Ky hiéu ménh dé: P, Q, R, S,...

— Ky hiéu chan ly: true, false

— Céc phép toan logic: A (hoi), v (tuyén), — (phu dinh),
= (kéo theo) , = (twong duong)

C2 — Phep tinh vi tur TTNT. p.18



Phép tinh ménh dé (2)

= DPinh nghia cau trong phép tinh ménh dé:
— M6i ky hiéu ménh dé, ky hiéu chan Iy 1a mot cau.
— Phu dinh caa mot cau la mot cau.
— Hoi, tuyén, kéo theo, twong duong cua hai cau 1a mot cau.

m Ky hiéu (), [ ] duoc ding dé nhom cac ky hiéu vao cac
biéu thirc con.

m Mot biéu thizc ménh dé duoc goi 1a mot cau (hay cong
thizc dang chudn- WFF) < n6 cd thé duoc tao thanh ti
nhttng Ky hiéu hop 1€ thong qua mot day cac luat trén.

Vidu: ((PAQ)=R)=—Pv-QVR

C2 — Phep tinh vi tur TTNT. p.19



Ngir Nghia ciaa Phép Tinh MD

m Sw thong dich (Intepretation):
— L& su gan gia tri chan Iy (T / F) cho c&c cAu ménh dé.
— La mot su khéng dinh chan ly caa cac cAu ménh dé
trong mot the gidgi kha hitu nao do.
m Sy thong dich ctia mot cau kep thuong duoc Xac
dinh bang bdng chan Iy:

P Q | =P PAQ PvQ P=Q P=Q
T T | F T T T T
T F | F F T F F
F T | T F T T F
F F | T F F T T

C2 — Phep tinh vi tur TTNT. p.20



Su Twong Pwong cua Phéep Tinh MD

m—(—-P)=P
= (PvQ)=(—=P=0Q)
m Luat tuong phan: (P = Q) = (—-Q = —P)
m Luat De Morgan:—(P v Q) = (=P A =Q), va
—(P A Q)= (=P v Q)
m Luat giao hoan: (P A Q) = (Q A P), va (PvQ) = (QVvP)
m Luatkéthop: (PAQ)AR)=(PA(QAR)),
- (PvQ)vR)=(PVv(QVR))
m Luatphanphol: Pv(QAR)=(P v Q) A (PVvR),
PAQOVR)=PAQ)V(PAR)

C2 — Phep tinh vi tur TTNT. p.21



Phép TinhVi Tir (1)

m Ky hiéu vi tir 1a tap hop gom cac chir cai, chir so, ky hiéu
“ 7 va duoc bit dau bang chix cai. VD: X3 tom_and_jerry

o Ky hiéu vi tir ¢ thé 1a:
— Ky hiéu chan ly: true, false
— Hang: ding dé chi mot doi tugng / thudc tinh trong thé gidi.

o Ky hiéu bat d¢au bang chit thuong: VD: helen, yellow, rain
— Bién: dung dé chi mot 16p tong quét cac d6i twong / thuoc
tinh.
o Ky hiéu bat d¢au bang chit hoa: VD: X, People, Students
— Ham: dung dé chi mot ham trén cac doi tuong.
o Ky hiéu bat dau bang chit thuong: VD: father, plus

 MOi ky hiéu ham cé mot ngdi n, chi s luong cac dbi s6 caa ham.
— Vi tir: dung dé dinh nghia mot moi quan hé giira khéng hoac
nhiéu d6i tu:ong

o Ky hiéu vi tir bat dau bang chit thuong.  VD: likes, equals, part_of

C2 — Phep tinh vi tur TTNT. p.22



Phép TinhVi Tir (2)

= Biéu thirc ham: 1a mot ky hiéu ham theo sau bai n dbi .
VD: father(david) price(bananas) like(tom, football)
= Muc (term)' la mot hang, mot bieén hay mot biéu thirc ham

m Cau so cap la mot hang vi ttr v&i n ngoi theo sau bai n
thanh phan (m0| thanh phan la mot muc) dat trong dau (),
cach nhau bai dau *,” va két thuc véi dau “.

— Trichan Iy true, false la cic cau so cap.

— Cau so cap con duoc goi l1a: biéu thirc so cap (atomic
expression), nguyén ti (atom) hay ménh dé (proposition)

VD: friends(helen, marry). likes(hellen, mary).
likes(helen, sister(mary)). likes( X, ice-cream).
Ky hiéu vi tir trong cac cau nay la friends, likes.

C2 — Phep tinh vi tur TTNT. p.23



Phép TinhVi Tir (3)

m Cau: duoc tao ra bang cach két hop cac cau so cap sir dung:
— Céc phép két noi logic: —, A, v, =, =
— Céc lwong tir bién:
» Lugng ti pho bien V: ding dé chi mot cau la ding véi moi
giatri caa bién luvong gid VD: V X likes(X, ice-cream).
» Lugng ti ton tai 3: dung dé chi mot cu 1a ding véi mot s
gia tri nao d6 caa bién lvong gia. VD: 3Y friends(Y,tom).
VD:
likes(helen, chocolat) A — likes(bart, chocolat).
3 X foo(X,two,plus(two,three)) A equal(plus(three,two),five)
(foo(two, two,plus(two,three))) = (equal(plus(three,two),five)= true).

C2 — Phep tinh vi tur TTNT. p.24



Ngir Nghia caa Phép Tinh Vi T

m Sw thong dich ctia mot tap hop cac cau phép tinh vi tir:
la mot su gan cac thuc thé trong mién caa van dé dang dé
cap cho mdi ky hiéu hang, bién, vi tir va ham.

m Gia tri chan Iy cua mét cau so cap dugc xac dinh qua su
théng dich. Déi vai cac cu khdng phai 12 cau so cap, sir
dung bang chan Iy cho cho cac phép ndi két, va:

— Giatrj cua cAu V X <cau> la true néu <cau> 1A T cho tat ca
cac phéep gan co thé duoc cho X.

— Giatri ctia cAu 3 X <cau> la true néu ton tai mot phép gan
cho X lam cho <cau>co giatri T.

C2 — Phep tinh vi tur TTNT. p.25



Phép Tinh Vi T Bac Nhat

m Phép tinh vi tir baAc nhat cho phép cac bién lugng gia tham
chiéu dén cac doi tugng trong mién cua van dé dang dé cap nhung
KHONG duogc tham chiéu dén cac vi tir va ham.

m VD khong hop |é: v (Likes) Likes(helen, ice-cream)

= VD hop lé:
— Néu ngay mai troi khéng muwa, tom sé di bién.
. ﬁweather(ram tomorrow) = go(tom, sea)
— Tat ca céc cau thu bong ré déu cao.
o V X (basketball player(X) = tall(X) )
— C0 nguroi thich coca-cola
* 3 X person(X) A likes(X, coca-cola)
— Khong ai thich thue
o« —3dX likes(X, taxes)

C2 — Phep tinh vi tur TTNT. p.26



Vi du vé phép tinh vi tir

m Cho trudc:
mother(eve,abel) mother(eve, cain)
father(adam, abel) father(adam,cain)

vX VY father(X,Y) v mother(X,Y) = parent(X,Y)
VX VY 3Z parent(Z,X) A parent(Z,Y) = sibling(X,Y)

m C6 theé suy luan:

parent(eve,abel) parent(eve, cain)

parent(adam,abel) parent(adam,cain)

sibling(abel, cain) sibling(cain, abel)
sibling(abel,abel) sibling(cain,cain) 'khong c6 nghra

C2 — Phep tinh vi tur TTNT. p.27



Céc luat suy dién
m Luat Modus Ponens (MP): P = Q

m Luat Modus Tolens (MT): P =Q

m Luat trién khai pho bién (Universal
Instantiation):
VX P(X)
a thudoc mién xac dinh caa X
P(a)

C2 — Phep tinh vi tur TTNT. p.28



Vi Du

“Tat ca moi ngudi déu chét va Socrates la ngudi,
do do Socrates s€ chét”
=> V¥X man(X) = mortal(X) (1)

man(socrates) (2)

Ter (1),(2) bang lugt U, ta c6:

man(socrates) = mortal(socrates) (3)
Ter (3) va (2) bang ludt MP, ta co:

mortal(bill) (4)

C2 — Phep tinh vi tur TTNT. p.29



Poi sénh mau va phép hep nhat

= Dé 4p dung céc luat nhu MP, mét hé suy dién phai cé
kha ning xac dinh khi nao thi hai biéu thuc 1a mét hay
con goi la doi sanh (match).

m Phép hgp nhat 1a mot giai thuat ding dé xac dinh nhitng
phép thé (substitution) can thiét dé 1am cho hai biéu thic vi
tir d6i sdnh nhau.

m Mot bién co thé thay thé boi mot muc bat ky:

Thay thé boi Hang Bien dé két buoc
J (bound)
Blén A . . ——Bién chua két budc
Bien khac (unbound)

Biéu thic ham co thé

chira cac bién khac
C2 — Phep tinh vi tur TTNT. p.30




s Sl A /( - 4 ~
“Gilal thuat” Dol SAnh Mau
1. Hang / hang ddi sanh : chi khi ching gidng hét nhau
VD: tom khong do6i sanh vai jerry
2. Hang a/ bién X doi sanh:
a. Bién chua két buoc: bién tré thanh két bugc véi hang
=> Khi d6 ta co phép thé {a/X}
a. Bién da két buoc : xem (1)
3. Bién X/ bién Y dbi sanh:
a. Hai bién chua két budc: luon ludn dbi sanh
=> Khi d6 ta c6 phép thé {X/Y}
a. Mot bién két budc va mét bién chua két budc: xem (2)
b. Hai bién két buoc: xem (1)
4. Bi,éu thic / biéu thirc doi sanh: chi khi cac tén ham hosc vi tir, s6 ngoi
giong nhau thi ap dung doi sanh tirng doi s6 mot.
VD: goo(X) - khong doi sanh véi foo(X) hay goo(X,Y)
- d6i sanh vai goo(foo(Y)) véi phép thé {foo(Y) / X}

C2 — Phep tinh vi tur TTNT. p.31



Pham vi cia mot bién

m Pham vi ctia mot bién 1a mot cau.

m M6t khi bién da bi két bugce, cac phép hop nhé}t
theo sau va cac suy luan ke tiep phai gitr su két
buoc nay

VD:
man(X) => mortal (X)

Néu ta thé X bai socrates thi ta dwoc:
man(socrates) => mortal(socrates)

C2 — Phep tinh vi tur TTNT. p.32



V1 du: Bieu thire doi sanh
m Hay xac dinh xem foo(X,a goo(Y)) ¢ d6i sanh véi cac
biéu thirc sau hay khéng? Néu c6 thi cho biét phép thé
tuong ung:
— foo(X,b,foo(Y))
— foo(fred, a, goo(2))
—  foo(X)Y)
—  moo(X,a,goo(Y))
— foo(Z,a,goo(moo(2)))
— foo(W,a,goo(jack))
m Cho biét két qua co dugc khi hop nhat p(a, X) vdi :
— p(Y’Z) => q(Y’Z)
— q(W,b) =>r(W,b)

C2 — Phep tinh vi tur TTNT. p.33



Thi tuc hep nhat “Unify”

1. unify((parents X (father X) (mother bill)), (parents bill (father bill) Y))

Unify first elements
and apply
_= substitutions to rest

2. unify(parents, parents) 3. unify((X (father X) (mother bill)),(bill (father bill) Y))

Ghi chu: ' Unify first elements

and apply
p(a,b) ~ (pab) _# substitutions to rest
p(f@), g(X, Y) ~ (p (fa) (g xY)) Teturn {pillx}

4. unify(X,bill) 5. unify(((father bill) (mother bill)),((father bill) Y))

C2 — Phép tinh vi tur TTNT. p.34



Tich cac phép thé hgp nhat
(Composition)

m Néu Sva S’ 1a hai tap hop phép thé, thi tich cia S
va S’ duogc xac dinh bang cach ap dung S’ cho
nhitng phan tir cua S va bo sung két qua nay vao
S.

VD: {XIY, WIX}, {VIX3}, {alV, f(b)/W}
=> {alY, f(b)/Z}

C2 — Phep tinh vi tur TTNT. p.35



Hop tir tong quat nhat
(Most General Unifier)

m Y&u cau cua giai thuat hop nhat 1a hop ti
(unifier) cang tong quat cang tot: d6 1a hop ti
tong quat nhat tim thay cho hai biéu thtc.

VD: Khi hop nhat p(X) va p(Y):

= khong nér) chon {fred,/X, fred/Y} vi fred khong phai
la hop tir tong quat nhat

= nén chon {Z/Y, Z/Y}

C2 — Phep tinh vi tur TTNT. p.36



Ung Dung: Hé tw van tai chinh (1)

Hé i van tai chinh hoat dgng theo cac nguyén tac sau:

m C4c ca nhan khong du tién tiét Kiém nén tang tién tiét
kiém, bat ké thu nhap la bao nhiéu.

m Cac ca nhan c6 du tien tiet kiém va du thu nhap nén xem
xét viéc dau tu vao ching khoan.

m C4c ca nhan véi thu nhap thap nhung du tien tiét kiem
c6 thé chia phan thu nhap thém vao tiét kiém va ching
khoan.

V.
m tiét kiém du 1a 5000$/ nguoi phu thuoc
= Thu nhap du 15000$ + (4000$ / nguoi phu thudc)

C2 — Phep tinh vi tur TTNT. p.37



Ung Dung: Hé tw van tai chinh (2)

Xau dung hé thong logic véi cac cau vi tir nhu sau:

1. savings_account(inadequate) =investment(saving)

2. savings_account(adequate) Aincome(adequate) = investment(stocks)

3. savings_account(adequate) Anincome(inadequate) =

Investment(combination)
4. VX amount_saved(X) A3Y(dependents(Y) A
greater(X,minsavings(Y))) = savings_account(adequate)

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

6. VX earning(X, steady) A3Y (dependents(Y) A
greater(X,minincome(Y))) = income(adequate)

7. VX earning(X, steady) A3Y (dependents(Y) A
—greater(X,minincome(Y))) = income(inadequate)

8. VX earning(X, unsteady) = income(inadequate)

With:  minavings(X) = 5000 * X minincome(X)=15000+(4000*X)

C2 — Phep tinh vi tur TTNT. p.38



Ung Dung: Hé tu van tai chinh(3)

Mot nha dau tu vai tinh trang nhu sau:
9. amount_saved(22000)
10. earnings(25000,steady)
11. dependents(3)
= Investment (?)
Dung phép hop nhat va luat Modus Ponens, suy ra:
12. Income(inadequate)
13. savings_account(adequate)
= Investment (combination)

C2 — Phep tinh vi tur TTNT. p.39



Bal Tap Chuong 2



Chuwong 3 - Cau truc va chién lwoc
cho TK- KGTT

= Khi biéu dién mot van dé nhu 12 mot d6 thi khéng gian
trang thai, chung ta co thé sur dung ly thuyét do thi dé
phan tich cau trdc va do phuc tap cua cac van de ciing

nhu céc thu tuc tim kiém. rbl
Riverbankl b2 ba
i1 12
b5 b7
rb2

Riverbank 2
Hé thong cau thanh phé Konigsberg va biéu dién d6 thi twong ting

C 3 - Tim kiém khong gian trang théi TTNT. p.41



NoOi dung chuwong 3

m Dinh nghia Khong Gian Trang Thai
m Céac chién lugc tim kiém trén khong gian trang théi:
— TK hwong tie dée liéu (data — driven)
— TK hwong tee muc tiéu (goal — driven).
= Tim kiém trén khong gian trang thai:
— TK rgng (breath — first search)
— TK sau (depth — first search)

— TK sau bang cach d@ao sau nhiéu lan (depth — first
search with iterative deepening)

= Su dung khdng gian trang thai dé biéu dién suy luan
V&l phép tinh vi tir: Do thi Va/Hoac (And/Or Graph)

C 3 - Tim kiém khong gian trang théi TTNT. p.42



PN: KHONG GIAN TRANG THAI

Mot KGTT (state space) 1a1 bo [N, A, S, GD] trong do:

= N (node) Ia cac nGt hay céc trang thai cia do thi.

m A (arc) la tap cac cung (hay cac lién keét) gitta cac nat.

m S (solution) la mot tap chira cac trang thai dich cua bai
toan.(Sc N A S # )

m Cac trang thai trong GD (Goal Description) duoc mo ta
theo mot trong hai dac tinh:

— bic tinh ¢o thé do luong duoc cac trang thai gap trong qua
trinh tim kiém. VD: Tic-tac-toe, 8-puzzle, ..

— Dac tinh cta duong di dugc hinh thanh trong qué trinh tim
kiém. VD: TSP

u Duong di cua loi giai (solution path) la mot con duong
di qua d6 thi nay tir mot nut thudc S dén mot nat thudc
GD.

C 3 - Tim kiém khong gian trang théi TTNT. p.43



Mt phan KGTT trién khai
trong Tic-tac-toe

AAAAAAA AL AL

C 3 - Tim kiém khong gian trang théi TTNT. p.44

Do thi ¢6 huéng khong
lap lai (directed acyclic
graph - DAG)

X|O X 10




Tro do 8 6 hay 156
Trang thai ban dau ~ Trang thai dich

mTrodo
A 1114 4| 7 12|34
150 0] 6 5 121314 5
1|2 13]15 11 B 15[ 6
o |12] 8] 3 10]9]8]7

mTro do I BE 1|23
3 A 3|57 s I 4
O 6|21 7065

m Can biéu dién KGTT cho bai toan nay nhu thé
nao?

C 3 - Tim kiém khong gian trang théi TTNT. p.45



KGTT cua 8-puzzle sinh ra biang phép
“di chuyén 6 trong”

! i > Co kha nang xay ra
7 6 . _ A
13 vong lap khong?
Up Left Down Right
1 E 1] 4 1 143
anr K ; sl
5|8]2 5|8 5 2

K 18 | BEE K IE s|[1 4] 3
7| 4 71als|l1]7]6l|5]|7|6]|7]|8]6]|7]|8]6 3l|7]6]2
s|s2|[5]8]2]|5]s]2| a2/ IMsl2]l5]2]) 25| s ||}

< 01 | | P~

C 3 - Tim kiém khong gian trang théi TTNT. p.46



M6t vi du cua bai toan TSP

m Can biéu dién KGTT cho bai toan nay nhu thé
nao?

C 3 - Tim kiém khong gian trang théi TTNT. p.47



KGTT cua bal toan TSP

Moi cung dwoc
danh dau bang
tong gia cia con
dwong tir NGt bat
dau dén nuat hién
tai.

Path: Path: Path:
ABCDEA ABCEDA ABDCEA
Cost: Cost: Cost:
375 425 475

C 3 - Tim kiém khong gian trang théi TTNT. p.48



Céac Chién Lwoc cho TK-KGTT

B TK hwong tir div liéu (Data-driven Search)
— Suy dién tién (forward chaining)

# TK hwéong tir muc tieu (Goal-driven Search)
— Suy dién Ui (backward chaining)

C 3 - Tim kiém khong gian trang théi TTNT. p.49



TK Hwéng tir Dir Liéu
m Viéc tim kiém di tur
dit liéu dén muc tiéu

= Thich hop khi:
— Tat ca hoac mot phan dir liéu duoc cho tir dau.
— CO6 nhiéu muc tiéu, nhung chi c6 mot s6 it cac phép toan cé thé
ap dung cho mot trang thai bai toan.
— Rat kho dua ra mot muc tiéu hoac gia thuyét ngay lic dau.

C 3 - Tim kiém khong gian trang théi TTNT. p.50



TK Hwéong Tiwr Muc Tieu

m Viéc tim kiém di tur

\ Direction of _
mUC tléu tré’ Vé j;easonmg
dixr liéu.
L] ThlICh h()’p khl S -

— C0 thé dua ra muc tiéu hoac gia thuyét ngay llc dau.

— C6 nhiéu phép toan c6 the ap dung trén 1 trang thai cua bai
toan => sy bung no so6 lugng cac trang thai.

— Cac dir liéu cua bai toan khong dugc cho trudc, nhung hé
thong phai dat duoc trong qua trinh tim kiem.

C 3 — Tim kiém khéng gian trang thai TTNT. p.51



Céc phwong phap tim kiém trén do thi
KGTT:

Phat trién tir giai thuat quay lui (back —
tracking):

m Tim kiém réng (breath-first search)

= Tim kiém sau (depth-first search)

m TK sau bang cach dao sau nhiéu lan (depth-first
search with iterative deepening)

C 3 — Tim kiém khéng gian trang thai TTNT. p.52



Tim Kiém R§ng

Open = [A]; closed =[]

Open = [B,C,D];
closed = [A]

Open = [C,D,EF];
closed = [B,A]

Open = [D,E,F,G,H];
closed = [C,B,A]

Open = [E,F,G,H,1,J];
closed = [D,C,B,A]

Open = [F,G,H,1,J,K,L]:
closed = [E,D,C,B,A] Q
Open = [G,H,I,J,K,L,M]; Open

(vi L da co6 trong open);
closed = [F,E,D,C,B,A]

C 3 - Tim kiém khong gian trang théi TTNT. p.53



A

Tim kiém

Open = [A]; closed =[]
Open = [B,C,D]; closed = [A]
Open = [E,F,C,D];closed = [B,A]
Open = [K,L,F,C,D]J;

closed = [E,B,A]
Open = [S,L,F,C,D];

closed = [K,E,B,A]
Open = [L,F,C,D];

closed = [S,K,E,B,A]
Open = [T,F,C,D];

closed = [L,S,K,E,B,A]
Open = [F,C,D];

closed = [T,L,S,K,E,B,A]

C 3 - Tim kiém khong gian trang théi

S

a

u

Closed

Open

TTNT. p.54



Tim Kiém Sau hay Rong? (1)

m CO can thiét tim mot dwong di ngan nhat dén
muc tiéu hay khong?

m Sy phan nhanh caa khong gian trang thai

m Tai nguyén vé khdng gian va thoi gian san co

m Khodng cach trung binh caa duong dan dén trang
thal muc tiéu.

= Yéu cau dua ra‘td’t Ca cac lo1 giai hay chi la loi
gial tim duoc dau tiéen.

C 3 - Tim kiém khong gian trang théi TTNT. p.55



Tim kiém sau bang cach dao sau nhiéu lan
(depth-first iterative deepening)

m Do sau gidi han (depth bound): giai thuat TK sau sé
qguay lui khi trang thai dang xét dat dén d6 sau gidi han
da dinh.

m TK Sau bang cach dao sau nhiéu lan: TK sau véi
d6 sau gidi han 1a 1, néu that bai, n6 s& lap lai GT TK
sau véi d6 sau 1a 2,... GT tiép tuc cho dén khi tim duoc
muc tiéu, mdi lan 1ap lai ting do sau 1én 1.

m GT nay c6 d6 phuc tap vé thoi gian cling bac véi
TK Rong va TK Sau.

C 3 - Tim kiém khong gian trang théi TTNT. p.56



8-puzzle

0

Tro choi 0 d

Gaal

L IR
E1E] [ =
L] Rl L S
- m
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#| |
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| | -
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UM wialsAs uononpoud e Aq payasess ajzznd-g ay |

TTNT. p.57

C 3 - Tim kiém khong gian trang théi



Po thi Va/Hoac

m Str dung KGTT dé biéu dién suy luan vai phép tinh
V1 tu

m L& phuong phap qui bai toan vé cac bai toan con.

m Mot tap hop cac ménh dé / cau vi tir tao thanh mot
d6 thi Va/Hoac (And/Or graph) hay siéu do thi
(hypergrap ).

= Trong do thi Va/Hoaic:

— Céc n(t AND biéu thi sy phan chia bai toan, tat ca cac bai toan
con phai duoc chu:ng minh la dung.

— C4c ndt OR biéu thi cac chién luoc giai quyet bai toan khac
nhau, chi can chitng minh mét chién luge dung 1a du

m Co6 thé ap dung TK theo kiéu hudng tur dit liéu hay ti
muc tiéu.

= Trong giai thuat can ghi nhan dién tién caa qua trinh.
C 3 - Tim kiém khong gian trang théi TTNT. p.58




Vi du Po thi Va/Hoic

m  Gia sir mot tinh hudng vai cac ménh dé sau:

a b C
arb=d anC=e ’
brd=f =g | /
are=h /{E /Z}
Hay tra o1 cac cau hoi sau: E d
1. hco dung khong?
2. hco con dung néu b sai? ] a b

C 3 - Tim kiém khong gian trang théi TTNT. p.59



Vi du: H¢ Tw Van Tai Chinh

investment(X)

[i nvestment(savings)j

|

[savings_accou nt(inadequate})

‘P Thi Andior )
biéu dién phan

>\ KGTT da duyét

X ° I{ N\ =

@mountﬁsaved{)(}] ( dependents(Y) } [ - greater(X,minsavings(Y)) ] qua de dl den IO’I
! iai

@ounl_saved(mom}] ( dependents(2) ] **** 5% S AHEEOESkE g I al /

( investment{stocks)]
[ savings_account(adequate) ]

(flﬂf}_unt__saved{)(}] [ dependenis(Y)] (greater(x,rninsavings{‘(}}]

(;f'nmci‘l:ml,_ savad(20000)] [ dependents(2)] [ income(adequate) J

( eamings(x,steady)] dependents(Y) [ greater(X,minincome(Y)) )

[ earnings(30000, steady}] [ dependents(2) ] TTNT. p.60




0.

Fred is a collie / Vi DU DO THI AND/OR:

collie(fred).

Sam is Fred’s master. | CNO Mot bai toan duge mo ta bang
master(fred,sam). ' cac CcAu vi tu:
The day is Saturday. I

= Hay vé d6 thi AND/OR biéu dién

o phan KGTK dé tra loi cau hoi: “Fred
is cold on Saturday. ! S an o s & X ras

~ (warm(saturday)). dang & dau?” (Ap dung suy dien lur)

day(saturday).

Fred is trained.
trained(fred).

Spaniels are good dogs and so are trained collies.
V X[spaniel(X) v (collie(X) A trained(X)) — gooddog(X)]

If a dog is a good dog and has a master then he will be with his master.
V (X,Y,Z) [gooddog(X) A master(X,Y) A location(Y,Z) — location(X,Z)]

If it is Saturday and warm, then Sam is at the park.
(day(saturday) A warm(saturday)) — location(sam,park).

If it is Saturday and not warm, then Sam is at the museum.
(day(saturday) A — (warm(saturday))) — location(sam,museum).

[. p.61
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Chuwong 4 — Tim kiém heuristic

m Heuristics: la cac phong doan, uéc chirng dua
trén kinh nghiém, truc giac.
m C4c hé giai quyét Al sit dung heuristic trong
hai tinh huéng co’ ban:
— Bai toan c’{u:(,)’c dinh nghia chinh xac n)hu:n,g chi phi tim
lo1 gial bang TK vét can la khong thé chap nhan.
VD: Su bung nd KGTT trong tro choi co vua.
— Van dé véi nhieu si mo ho trong 16i phét bicu bai
toan hay dix liéu cling nhu tri thirc san co.
VD: Chan doan trong y hoc.

C 4 — Tim kiém Heuristic TTNT. p.63



Gial Thuat Heuristic

m Mot giai thuat heuristic c6 thé dugc xem gom 2
phan:
— Phép do heuristic: thé hién qua ham danh gia
heuristic (evaluation function), dung dé danh gia cac
dic diém ctia mot trang thai trong KGTT.

— Giai thuat tim kiém heuristic:
 Giai thugat leo nui (hill-climbing)
e TK tét nhat (best-first search)

C 4 — Tim kiém Heuristic TTNT. p.64



KGTT ciia tic-tac-toe dwec thu nhé nhé tinh déi x&ng
cua cac trang thai.

AAAAAAAALA A

C 4 — Tim kiém Heuristic TTNT. p.65

X|0O X [O




Phép do heuristic (2)

| e
7/

I
I
I
AN \I
N\ —_—— - - — =
AN

/ X
p M- - —
/
[
I
|
I
|
I

\ s | N
AN / | AN
N / I N
N / AN
Three wins through Four wins through Two wins through
a corner square the center square a side square

Heuristic “Sé dwong thang nhiéu nhat” ap dung cho cac
nut con dau tien trong tic-tac-toe.

C 4 — Tim kiém Heuristic TTNT. p.66



KGTT cang thu nhé khi ap dung heuristic

X X
O 0
X X
/f;f". I\
S 1', !j \\
/ / \ | \
sy \
VO ! I \
/f l‘ JI b AN
4 4 Y y N\
O 0 O X[O
X X X X X X X X
X

C 4 — Tim kiém Heuristic TTNT. p.67



Gial thuat Leo Nui
m Glal thuat:
— M6 rong trang thai hién tal va danh gia cac trang thal
con cua no bang ham danh gia heuristic.
— Con “tot nhat” s& dugc chon dé di tiép.
m Giol han:
— Giai thuat ¢ khuynh hudng bi sa lay & nhitng cuc dai
cuc bo:
> Loi giai tim dugc khéng toi vu
> Khong tim dugc 11 giai mac du c6 ton tai 1oi giai
— Giai thuat cd the gap vong 13p vo han do khong luu
gitr thong tin vé cac trang thai da duyét.

C 4 — Tim kiém Heuristic TTNT. p.68



Glal thuat TK Tot Nhat
1. open = [A5]; closed =]
2. Panh gia Ab; open = [B4,C4,D6];
closed = [A5]
3. Panh gia B4;
open = [C4,E5,F5,D6];
closed = [B4,A5]

' Bécr)][?e?\ii([:ﬁéB,G4,E5,F5,D6]; ,Av /\ »[\

closed = [C4,B4,A5] < n ,/\ /\

5. Panh gia H3; /\r/\ \
open = [02,P3,G4,E5,F5,D6]; n §
closed = [H3,C4,B4,A5] J, l

6. Panh gia O2; s T
open = [P3,G4,E5,F5,D6];
closed = [02,H3,C4,B4,A5]

7. Panh gia P3; tim duoc loi giai! States on open States on closed
C 4 — Tim kiém Heuristic TTNT. p.69

A-5



Cai Piat Ham Panh Gia
(Evaluation Function)
Xét tro choi 8-puzzle. Cho mdi trang thai n mot gia tri f(n):

f(n) = g(n) + h(n)
g(n) = khoang cach thuc sy tir n dén trang thai bat dau
h(n) = ham heuristic danh gia khoang céch tir trang thai n dén
muc tiéu. start

218 |3
64

[

11213 gin)=0

8.4 7
716 |5 / \
goal a

J
AE s3] [2]s8]3
1|6 .4 1|6
.75 716 |5 75.
f(n) = 6 4

C 4 — Tim kiém Heuristic TTNT. p.70

h(n): s6 luwong céc vi tri con sai g(n) =1




Kho khiin trong thiét ké ham heuristic

2(8]3
1|6|4 5 6 0
715
11293
218]3
1 4
3 4 0 nrr
71615
Goal
218|383
116|4 5 6 0
F
Tiles out of Sum of 2 x the number
place distances out of direct tile
of place reversals

Ba heuristic 4p dung vao 3 trang thai caa tro choi 6 d6 8 so

C 4 — Tim kiém Heuristic TTNT. p.71



Heuristic trong tro chei doi khang

m Gial thuat minimax:
— Hai dau thu trong tro choi duoc goi 1a MIN va MAX.
— MOi nat 1a cé gia tri:
e 1 néu la MAX thang,
e 0 néu 1a MIN thang.
— Minimax s& truyén cac gia tri nay 1én cao dan trén do
thi, qua cac nut cha me ké tiép theo cac luat sau:
e Néu trang thai cha me 12 MAX, gan cho né gia tri lén nhat
cO trong cac trang thai con.
e Néu trang thai bo, me 1a MIN, gan cho n6 gia tri nhé nhat
cO trong cac trang thai con.

C 4 — Tim kiém Heuristic TTNT. p.72



Hay ap dung GT Minimax vao
Tro Choi NIM

5-1-1 4-2-1 3-2-2 3-3-1

C 4 — Tim kiém Heuristic TTNT. p.73



Minimax véi d sau lép co dinh
® Minimax d6i vai mét KGTT gia dinh.

MAX 3

MIN 3 D)

MAX 3 9 0 7 2 6
5 9 7 4 2 i1 5 6

MIN o 3 0

m Cac nut la duoc gan cac gia tri heuristic
m Con gia tri tal cac nut trong la cac gia tri nhan
duoc dua trén giai thuat Minimax

C 4 — Tim kiém Heuristic TTNT. p.74



Heuristic trong tro choi tic-tac-toe

‘_}.;;:. pe ",._’:3
X has 6 possible win paths: =121+
A L O
0 X\
O has 5 possible wins: S8 e
E(n)=6-5=1 B I s
X has 4 possible win paths;
x| 0o O has 6 possible wins
E(N)=4-6=-2
Ham Heuristic: E(n) = M(n) - O(n)
Trong do: M(n) la tong so dwong thang co thé cua toi

O(n) 1a téng sé duwong thang co thé cua doi th
E(n) la tri so danh gia tong cong cho trgng thai n

C 4 — Tim kiém Heuristic TTNT. p.75



Minimax 2 lé6p dwoc ap dung vao
nwdc di mo dau trong tic-tac-toe

@

Start

XL @

node

MAX's move
\

X X pad X X X O
@) QO X O[X
O O O
6-5=15-5=06-5=1 5-504-5-1/\5-41 6-4=2
\J
O O ®)
X X X X 1© XO

5-6=-16-6=05-6

, Trich tir Nilsson
C 4 — Tim kiém Heuristic

=-16-6=04-6=-2

(1971).
TTNT. p.76



Giai thuat cat tia o-B
m Tim kiém theo kiéu depth-first.
m Nut MAX ¢c6 1 gia tri o (luon tang)
m Nut MIN ¢c6 1 gia tri B (ludn giam)
m TK c6 thé két thic dudi bat ky:
— NGt MIN nao ¢d B < o cua bat ky nit cha MAX nao.
— NGt MAX nao ¢6 o > B cua bat ky nat cha MIN nao.
m Giai thuat cat tia o-p thé hién moi quan hé giia
cac nut o I6p nva n+2, ma tai do toan b cay co
goc tal lop n+1 co thé cat bo.

C 4 — Tim kiém Heuristic TTNT. p.77



Cit tia o

MAX S=a
Cza )

MIN A= 7
o - cut

C 4 — Tim kiém Heuristic TTNT. p.78



Cat tia B

MIN Sfﬁbilaﬂll

MAX A= 7
B - cut

C 4 — Tim kiém Heuristic TTNT. p.79



GT Cit Tia a-B 4p dung cho KGTT

gia dinh

MAX

MIN

MAX

MIN

Céac nut khong co gia tri la
cac nut khong duoc duyét
qua

A has B =3 (A will be no larger than 3)
Bis B pruned, since 5> 3
C has o =3 (C will be no smaller than 3)

Dis o pruned, since O < 3
E is o pruned, since 2 < 3
Cis3

C 4 — Tim kiém Heuristic

TTNT. p.80
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Chuong 5 — biéu Khién
& Cai Bat cho TK-KGTT

Gido vién: Tran Ngan Binh



NoOI Dung

= Giai thuat tim kiém dé qui (Recursive-based search)

— C6 thé cai dat tim kiém sau vai quay lui mot cach dé qui.

— Két hop phép dong nhat dé tao ra giai thuat TK hudng mau.

— La co s cua ngon ngir PROLOG.
m Giai thuat tim kiém hwéng mau (Pattern search)

— Cai dat tim kiém trén db thi Va/Hoic

— Té&ch biét tri thirc giai quyét van dé khoi viéc diéu khién tim kiém.
m Hé thong luat sinh (Production system)

— Tim kiém duoc diéu khién theo kiéu huéng mau

— M0 phéng qua trinh giai quyét van dé cta con nguoi

— Téch biét tri thuc va diéu khién

— Té&ch biét tri thirc giai quyét van dé khoi cac dix kién bai toan cu thé

trong bo nhé lam viéc

= Kién trac bang den (Blackboard architecture)
Chuong 5. p.2



Gial thuat bé Qui cho TK Sau

function depthsearch (current_state);

begin
if current_state is a goal
then return SUCCESS:
add current_state to closed:
while current_state has unexamined children
begin
child := next unexamined child;
if child not member of closed
then if depthsearch(child) = SUCCESS

then return SUCCESS
end:

return FAIL
end

% closed is global

% Teminating condition

% Loop detection
% Recusive call

% search exhausted

Chuong 5. p.3



Tim Kiém Hwéng Mau

Function pattern_search(current_goal);

Begin
If current_goal € closed then
return fail

else add current_goal to closed;

while con di kién hoac luat dong
nhat do

begin case
- current_goal dong nhat voi
du kién:

return tap phép thé;

- current goal la —p:
pattern_search(p);
if pattern_search that bai

then return {}

else return fail

- current_goal dong nhat véi
két luan cua luat (p « q):

begin

ap dung phép theé
dong nhat muc tieu
vao tién dé (p):

pattern_search (p);

If pattern_search
thanh cong

return hop cua tap
phép thé cua p va q;

else return fail;
end:

Chuong 5. p.4




Tim Kiém Hwéng Mau

- current_goal cd dang (piA...):
begin
for moi thanh phan p; do
begin
pattern_search(p;);

if pattern_search that bai then
return fail,

else 4p dung cac phép thé vao

cac p; con lai;

end;

If patt(?rn_search thanh céng cho
tat ca cac p; then

return hop caa cac tap phép thé;

else return fail;

end;

- current_goal co dang (p,v...):
begin
repeat cho moi p,
pattern_search(pi);
until khong con thanh phan p.
nao hoac thanh cong;

If pattern_search thanh cong
then return {phép thé};

else return fail;
end;
return fail;
End.

Chuong 5. p.5




N

1

Mot s6 van dé veé biéu di

-P=0Q

— If giathuyét then kétluan Q If

Q« P

O

— If diéu kién then hanh dong Q - P
— If tién dé then hé¢ qua Q when P
= Doi khi cd mot so rang budc nhur:

— Khong cho
— Khong cho
— Khong cho

D
D

D

= Cac lugng tu

tr pho bién.

né
nNé
nNé

D.
D.

O'

MR
0 = —(

D =T Vv(Q

vién duogc xd6a bo khi:
— Céc bién xuat hién & ca hai vé cua luat két hop vai luong

1

en luat

— Céc bién xuat hién trong tién dé cua luat chi két hop voi
lwong tur ton tal.
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Pinh Nghia Hé Thong Luét Sinh

m Mot hé thong luat sinh dugc dinh nghia bai:
— Tap hep cac luat sinh (production rules):
moi luat sinh co dang: condition — action
— B0 nhé lam vigc (Working memory): chia cac mo ta vé
trang thai hién hanh cuaa ‘the gisi’ trong qué trinh suy luan
— Chu trinh nhan dang — hanh dgng (recognize-act cycle): la
cau truc diéu khién cua hé sinh.
m Mot s6 khai niém:
Luat kha thi (enable rule): 1a luat cd cc dieu kién doi sanh voi
cac mau trong bo nhé lam viéc.
Tap tranh chap (conflict set): 1a tap hop tat ca cac luat kha thi.

Giai quyét tranh chap (conflict resolution): chon mét luat trong
tap tranh chap de thi hanh.

Chuong 5. p.7



Kieén Truc caa Hé Sinh

Production memory Working memory
(rules) (data)

fa

Control

cycle Conflict Set

(enable rules) Changes

l

CONFLICT
RESOLUTION

l

———————————— EXECUTE s
(fire rule)
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Mot Hé Thong Luat Sinh Pon Gian

m Co ché diéu khién: 13p lai cho dén khi mau trong bo nhd 1am
viéc khdng con khaop véi dieu khién cua bat ky luat sinh nao.
Production set:

1. ba — ab
2. ca — ac
3. cb — bc

Iteration # Working memory  Conflict set Rule fired
o cbaca 1,2, 3 1
1 | eabea | > | >
2 | acbca | 23 | >
T acbac | 13 | 1
P acabc | > | >
s | e aacbc | s | s
s | asbcc | o | Har
Figure 5.4: Trace of a simple production system.
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Figure 5.5: The 8-puzzle as a production system.

Tro choi 6 dé 8-puzzle (1)
Startstate: | o | g| 3 Goal state: o 13
164 8.4

7.5 716

Production set:

Condition Action

goal state in working memory — halt

blank is not on the left edge — move the blank left
blank is not on the top edge — move the blank up
blank is not on the right edge = — move the blank right
blank is not on the bottomedge — move the blank down

Working memory is the present board state and goal state.

Control regime:

1. Try each production in order.
2. Do not allow loops.
3. Stop when goal is found.

Chuong 5. p.10



8-puzzle (2)
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Tro choi dwong di quan ma (1)

>l B

RULE#

CONDITION

ACTION

Quanma a6 1

Di chuyén dén 6 8

Quanma a6 1

Di chuyén dén 6 6

Quanma 606 2

Di chuyén dén 6 9

Pl P

Quanma 606 2

Di chuyén dén 6 7

Quanma 66 3

Di chuyén dén 6 4

Cac budc di hop 1€
cua guan ma

1123
4 1 5|6
71819

Panh so cac 6 trong
ban co 3x3

Quanma 66 3

Di chuyén dén 6 8

Quanma o0 4

Di chuyén dén 6 9

Quanma o0 4

Di chuyén dén 6 3

|| N[O |[W|IDN|F

Quanma 6066

Di chuyén dén 6 1

BN
o

Quanma 6066

Di chuyén dén 6 7

[
[

Quanma 667

Di chuyén dén 6 2

=
N

Quanmaao67

Di chuyén dén 6 6

BN
w

Quanma 668

Di chuyén dén 6 3

H
o

Quanma 668

Di chuyén dén 6 1

=
o1

Quanma 669

Di chuyén dén 6 2

=
(@]

Quanma 669

Di chuyén dén 6 4
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Tro choi dwong di quan ma (2)

m Co ché diéu khién:Ap dung luat dau tién tim dugc ma khong tao
vong lap (khong di lai 6 da di qua).Cho phép quay lui

VD: Tim 1 con duong dé quan ma di tir vi tri 1 dén vi tri 2

Iteration # Working memory Conflict set Fire rule
| (rule #'s)
Current square | Goal square

0] 1 : 2 1,2 1

1 8 E 2 13, 14 13

2 3 : 2 5,6 5

3 4 i 2 7,8 7/

4 9 : 2 15, 16 15

5 2 E 2 Halt

Figure 5.7: A production system solution to the 3 X 3 knight’s tour problem.
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piéu Khién TK Trong Hé Sinh

m Chon lya giira tiép can huéng tur dit liéu hay hudng tur
muc tiéu.
= Dbiéu khién duoc ma hda trong cau tric cac luat (tao kha
nang st dung heuristic)
if engine does not turn over Luu y: tha tu cua
And the lights don’t come on cac diéu kién
then check the battery

= Co ché diéu khién - 13 phuong phap chon lua luat dé
thi hanh:
— Khic xa (refraction)
— M1 xay ra (recency)
— Tinh chi tiét (specificity)
— Thtr tu cac luat duoc luu tri.

Chuong 5. p.14



Tim Kiém Hwéng T Dir

Production set:

PAQ
r AS
WaTrT
t AU
vV

start

2

Space searched by execution:

Figure 5.9:

— goal
—p

—q

— q

— S

— VAINIaAQ

Trace of execution:

~

Li€u

Iteration # | Working memory | Conflict set| Rule fired
0 start 6 6
1 start, v, r, q 6, 5 5
2 start,v, r, q, s 6,5, 2 2
3 start,v, r,q, s, p 6,5,2,1 1
4 start,v,r,q,s,p,goal | 6,5,2,1 halt
start
Direction
of search

J \Q/ J

goal

\V

Data-driven search in a production system.
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Tim Kiém Hwéng Tir Muc Tiéu

1. p Aq — goal

2.T AS - p . : . .
3. WAL —p Iteration # Working memory Conflict set Rule fired
g LA . :: qs 0 goal 1 1
6. stat — vATrAQ 1 goal, p, q 1,2,3,4 2
2 goal,p,q,r, s 1,2,3,4,5 3
3 goal,p,q,r, s, w 1,2,3,4,5 4
4 goal,p,q,r,s,w,t,u 1,2,3,4,5 5
5 goal,p,q,r,s,w,t,u v 1,2,3,4,5,6 6
6 goal,p,q, r,s,w,t,u,v,start| 1,2, 3,4,5,6 halt

Space searched by execution:

goal
P q
AN Direction
w or s\ t u of search
\%
Ny
start V4

Figure 5.10:  Goal-driven search in a production system. Chuong 5. p.16



Co Ché Diéu khien

m Khuc xa (refraction): mot khi luat duoc chon,
no s€ khong duoc chon lai cho dén khi cac diéu
Kién cua no trong bo nhé lam viéc duoc thay dol.

m Mé1 xay ra (recency): chon nhirng luat khop voi
cac mau duoc thém vao gan day nhat.

m Tinh chi tiét (specificity): chon luat c6 chtra
nhiéu diéu kién hon.

m Thw tw cac luat dworc lwu trir: chon luat kha thi
dau tién.

Chuong 5. p.17



Uu Piém cia Hé Thong Luat Sinh
m Téach biét rd rang gita tri thic va diéu khién
m Cung cap mot Anh xa tu nhién vao TK trén KGTT
m MO-dun hoa cac luat sinh
= Tim kiém duogc diéu khién theo kiéu huéng mau
= Tao co hoi st dung heuristic trong viéc diéu khién TK
m Cho phép lan vét va dién giai
= Doc 1ap ngon ngir
= La mot md hinh hop Iy mé ta viéc giai quyét van dé
cua con nguol.

— L& mot cdng cu quan trong dé xay dung cac hé
chuyén gia

Chuong 5. p.18



Kien Truc Bang Pen
® Mot bang den 1a mot co s¢ cac dir liéu toan cuc tap
trung cho sy giao tiép gitra CAc tai nguyen tri thic khong

dong bé déc lap nhau tap trung vao cac khia canh lién
guan cia mot van dé nao do.

KS,

Bang den
toan cuc

KSi

\ //

KS

m C4c thanh phan:

— Bang den (blackboard): la mot co
so dir liéu tap trung toan cuc

— Cac tai nguyeén tri thic
(Knowledge Source): doc lap khong
dong bo giao tiép véi nhau thong qua
bang den.

— B# lap lich trinh (Scheduler): to
chirc viéc cap tai nguyén va truy cap
bang den: thé hién co ché diéu khién
(focus of attention). Chuong 5. p.19



Vi du Hearsay ||

® Muc dich: Théng dich cac cau n6i voi mot lugng tir
vung va van pham gidgi han, = 1000 words, £17 tir co the
theo sau bai1 mot tir khac

m Giai phap: Tim kiem mot khéng gian cac phan loi giat

duoc ghi nhan trong moét cay phan cap triru tuong duoc
thuc hién vol mot bang den.

m Tim kiém:
— tim kiém ¢0 co hoi
— Trén xuong + dudi 1én (dua ra gia thuyét va kiem tra)
— Co ché diéu khién thong qua lap lich cho cac ta
nguyen tri thuc. (VD: Ban dau céc tal nguyen muc

thap cO d6 uu tién cao hon, sau d6 dén cac tai nguyén
& murc cao co do uu tién cao hon.)

Chuong 5. p.20



Uu biém cia Kién Truc Bang den

m Mo rong cia cac hé thong luat sinh: cho phép to chac bo
nhé lam viéc vao cac module riéng, moi module twong
urng voi cac tap con luat sinh khac nhau.

= Cho phép t6 chic va phoi hop nhiéu chuong trinh giai
quyét van dé trong mot cau tric toan cuc duy nhat.

m Thich hop cho viéc thuc thi chuong trinh trong mot moi
trrong tinh toan phan tan, da bo xiu ly.

m Ho trg manh mé& cho nhitng @ng dung tri thic cé cau
trdc cao va mang tinh co hoi.

Chuong 5. p.21



Chuong 6.
HE chuyen Gia

Giéo vién: Tran Ngan Binh
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No1 Dung
m HE chuyén gia (Expert System — ES)
— Tong quét vé cac hé chuyén gia
— COng nghé tri thic

= H¢ chuyen gia dya tren luat (rule-based ES): la
cac hé thong suy luan dua trén luat.

m HE chuyén gia dua trén mo hinh (model-based
ES): 1a cac hé thong suy luan dya trén mé hinh Iy thuyét
cua tri thic chuyén nganh.

m HE chuyén gia dua trén truong hop (case-based
ES): 1a cac hé thong suy luan dya trén cac vi du da co.

Chuong 6. p.2



Hé chuyén gia (HCG)

m = |1a mot nhanh caa TTNT lién quan dén su phét
trién caa cac hé thong dua trén tri thic

= = |a mdt chuong trinh dya trén tri thic, cung cap
céc giai phap vai “chat lugng chuyén gia” cho
cac van dé trong mot linh vuc nao do.

m HCG noi chung:
— Cung cap su theo ddi qué trinh suy luan.
— Cho phép thay doi co so tri thic mot cach dé dang.

— Suy luan mot céach heurisic, st dung tri thac dé dua ra
I5i giai

Chuong 6. p.3



K

ién trac cia mét HCG tiéu biéu

User

User interface
may employ:

question-and-
answer,

menu-driven,

natural
language, or

graphics
interface
styles

Knowledge-base

editor

-<«—>»| [nference engine |

General
knowledge base

Explanation

Case-specific
data

subsystem
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Cac bal toan phu hep véi gial phap HCG:

1.

2.

Su can thiét caa mot giai phap bién minh cho chi phi va
suc luc cua viéc xay dung HCG.

Tri thaec chuyén mon khong san sang ¢ nhitng noi can
dén no.

Van dé cé thé duoc giai quyét bang cach su dung cac ky
thuat suy luan ky hiéu

Van dé dugc cau tric tot va khéng doi hai su suy luan
theo I€ thuong.

Van dé c6 thé khong giai quyét dugc bang cach st dung
cac phuong phap tinh toan truyén thong.

CO co s& hop tac va hiéu y nhau giira cac chuyén gia.
Van deé co kich ¢& va quy mo vira phai.

Chuong 6. p.5



Qui trinh cong nghé tri thic
(knowledge Engineering)

m Ba nguoil lien quan:

— Ky su tri thuc (knowledge engineer): la cac chuyén gia
vé ngbn ngir va biéu dién trong TTNT.

— Chuyen gia (domain expert): la nhiing ngudi lam viéc
trong linh vyc chuyén mon va hiéu cac phuong phap giai quyét
van dé trong linh vuc do.

— Ngu:0’| sur dyng (end user): la nhirng nguoi xac dinh cac
rang buoc thiét ké chu yéu.

= Qua trinh xay dung HCG doi hal mot chu trinh phat
trién theo kiéu khong truyén thong dua trén cac ban mau
ban dau va stra lai chuong trinh véi mic d6 ting dan
=> phuong phap lap trinh tham do

Chuong 6. p.6
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MO hinh khai niém & viéc tich liy tri thirc
m Cac kho khan trong viéc tich lay tri thiec:
— Cac ky nang cua con nguoi thuong dua trén thuc nghiém.
— Tri thirc cua con ngudi 1a “biét 1am thé nao”
— Tri thirc caa con nguoi khong can cir theo su that.
— Tri thie ludn ludn thay doi.

Conceptual Model

Knowledge Acquisition Programming the KBS

)
I PG a(X,Y)
then r(Y)

If U(X) A v(Y)
then s(X,Y)

A
Y

If r(Y)a s(X,Y)
then t(X,Y)

Expertise Implemented System

Chuong 6. p.8



Vi du mét HCG dwa trén luat

Luat 1

Luat 2

Luat 3

Luat 4

IF dong co nhan dugc xang
AND dong co khot dong duoc
THEN truc trac la do bugi.
IF dong co khong khéi dong duoc
AND den khong sang
THEN truc tric 1a do acquy hoic day cap
IF dong co khong khéi dong duoc
AND den sang
THEN truc trac la do moto khoi dong
IF con xang trong binh chira nhién li¢u
AND con xing trong bo ché hoa khi
THEN dong co nhan duoc xang

Chuong 6. p.9



[ the problem is X j

=.
o
>
Rule 1: Rule 2: Rule 3: o
the problem is the problem is battery the problem is %
spark plugs or cables the starter motor =
(&
-
=
o
&
th ' th ' the light th [ the light =
. e engine e engine e lights e engine e lights O
L eNINE IS 11 will turn does not do not does not do come S
getting gas o 5
over turn over come on turn over on I =
S
\ > X
— O
L
-5
r(o
&)
Rule 4: A =
the engine is [
getting gas QS5
© o
L o
> (%
c)r.\
LS

[ gas in fuel tank ] [gas in carburetor]
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Kha nang giai thich va tinh trong sang

con xang trong binh chira nhién li¢u? yes
con xing trong bo ché hoa khi? yes
dong co khai dong duoc khong? why

NO da suy luan duoc:
1. ddng co nhan duoc xang
Vi vay néu
2. dong co khot dong duoc
Thi c6 thé két luan: truc trac la do bugi
dong co nhan duoc xing nhu thé nao?

Diéu nay co tur luat 4
IF con xang trong binh chtra nhién liéu
AND cOn xdng trong bo ché hoa khi
THEN dong co nhan duoc xang
Ngudi ding cho biét: con xang trong binh chira nhién liéu
Ngudi ding cho biét: con xang trong bo ché hoa khi
Chuong 6. p.11



Heé chuyén gia R1/XCON

m Muc dich:  tao cau hinh hé thong VAX-
11/780 cua cong ty DEC

= Pauvao:  Pon dit hang = danh sach cac
thanh phan cau hinh nén hé thong.

= Pau ra; So d6 cau hinh

m Két qua: cau hinh 97% cac don dat hang cua
DEC

Cong viéc tao cau hinh caa R1/XCON cé thé dugc xem
nhu la mot hé thong phén cap cac cong viéc nho hon voi
sy phu thuoc thot gian (temporal dependency) rat manh.

Chuong 6. p.12



Kién truc ciia XCON

—
2

Database
Théng tin vé céac thanh phan
C4c mau vo may

\/

Co sé cac luat Bé nhé lam viéc

Cac luat ‘diéu hanh’ Cac ky hiéu thanh phan

Cac luat chuyén doi theo tinh hudng Cac cau hinh chua hoan chinh
Cac ky hiéu tinh huéng

OPSH
Pong co suy dién
Dac biét: chon luat cé diéu kién tring khdp véi yéu té méi nhat
trong bo nhé lam viéc

Chuong 6. p.13



Gi61 han cua HCG dwa trén

m Cac luat dat duoc tir cac chuyén gia mang tinh

luat

neuristic

rat cao (e.g. két hop truc tiép cac triu chung quan sat

duoc va cac chan doan) , ma thiéu mot su hiéu

piet ly

thuyet sau hon vé linh vuc chuyén nganh va qué trinh

gial quyét van de.

m Céc luat heuristic “dé v&™, khong thé xur Iy cac truong

hop ngoai du kién.

m Co kha nang giai thich chir khong ching minh.

m CA4c tri thuc thuong rat phu thuoc vao cong viéc

m Kho bao tri cac co so luat lon.
Tri thac bé nol Tri thwc sau

Cac luat heuristic Ly thuyét chuyén nganh

+

Tri thac giai quyét van dé

Chuong 6. p.14



HCG dwa trén mo hinh

m = lamot hé thong ma su phan tich can cu truc tiép trén
su mo ta chi tiét va chic nang ctia mot hé thong vat 1y.

= Ung dung: trong muc dich giang day (mo hinh cua cac
thiét bi vat Iy nhu mach dién), cac hé thong tim 15i,.

m Mot hé thong chan doan dua trén mo hinh doi hai:

— M0 ta ting thanh phan cua mot thiét bi => kha nang mo phong
chuc nang cua ting thanh phan

— MO ta cau trdc bén trong cia mot thiét bi, thuong 14 cac thanh
phan va su lién két bén trong cua chung => kha nang mo
phong su tuong tac giira cac thanh phan.

— Sy quan sat cua viéc thuc hién that sy cua thiét bi, vi du do cac
théng sb vao/ra

=> Su xac dinh 16i thong qua viec giai thich su khac bigt
gitra cac hanh vi that sy va hanh vi mong doi cua thiét bi

Chuong 6. p.15



Vi du: dinh vi noi gay 10i

® Thuc hién 3 buoc:
— Tao ra gia thuyét
— Kiém tra gia thuyét
— Loai dan gia thuyét

Gi61 han: Chuong
trinh hoat dong trén
gia thuyét 1a hé
thong vat ly nay chi
c6 mot 10

A=3 —»
—»

MULT-1

B=3

vv

MULT-2

MULT-3

SN (F=12)
ADD-1 ——

—» [F=10]

S (G=12)

Chuong 6. p.16



Uu diém cia HCG dwa trén mo hinh

m Tao kha ning st dung hiéu biét vé cau tric va
chirc nang cua van dé dé giai quyét van de.

m Vuot qua han ché ctia HCG duya trén luat, HCG
nay c6 khuynh huong manh, “kho vo™.

m Mot so tri thire 6 thé chuyén tai cho cac cong
viéc khac.

m CH kha ning cung cap cac oi giai thich chi rd
nguyén nhan gay 16i.

Chuong 6. p.17



Khuyet diém caa HCG dwa trén mo hinh

m MO0 hinh chi la mot mé hinh nghia la mot su triru tuong
cta hé thong, vi vay & mot mac d6 chi tiét nao dé co thé
khong dang (vd: tinh trang caa dau vao dix liéu).

m C6 mot su gia thiét ngam hiéu vé thé gidi dong =>nhiing
gi khdng nam trong md hinh c6 nghia la khdng ton tai.

= Doi hoi mot mé hinh 1y thuyét rd rang => viéc tich Ity
tri thic c6 thé gap nhiéu kho khan, khé dat duoc mé
hinh tot, cé khi 1a khdng ton tai

m H¢ thdng tao ra c6 thé 16n va cham

Tuy vay, HCG dya trén md hinh 1a mot bé sung guan
trong vao cac goi phan mém cong nghé tri thuc, dac
biét trong linh vuc chan doan.

Chuong 6. p.18



HCG dwa trén trueong hop

HCG dua tren truong hop (Case-based Reasoning -
CBR) st dung mot CSDL riéng biét chira gial phap
cua cac truong hop d& giai quyét, dé dyua vao dé tim
kiém giai phap cho mot truong hop mai.

Phuong phap nay minh hoa cach giai quyét van dé cua
cac chuyen gia trong nhiéu linh vuc: luat su, 1ap trinh
VIEn, Kien trdc su, sur gla

bé giai quyet mot van de, mot CBR phai:

1. Truy van Cac truong hop thich hop tir bo nhé caa no, dua
VA0 S tirong tw ciia mot s6 dac diém néi bat.

2. ﬁ_u:a doi truong hop d6 dé cé thé ap dung trong tinh hudng
I€N tal.

Ap dung truong hop da chuyén doi vao bai toan mai.

4. Luu lai loi giai va két qua caa nd (thanh cong hay that bai).

0
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U diém cia HCG dua trén trwong hep

= Khd ndng Iuu trit mot cach tryc tiep cac tri thic co dugc
=> ¢0 thé loai bé viéc tich lay tri thic tir cac chuyén gia.

m Cho phép rat ngan thoi gian suy luan.

= Tao kha ning tu hoc cua hé thong: gilp hé thong tranh
|01 cti va tan dung nhitng thanh cong trong qua khu

= Viéc phan tich tri thic cua linh vuc chi dién ra mét lan,
do la khi tim kiem mot su biéu dien hop ly cho cac
treong hop.

m Viéc tich Iily tri thire va 1ap trinh 1a teong doi don gian.

m C4c chién lugc sap xép (index) thich hop 1am tang suc
manh cua phuong phap nay.
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Khuyét diém cia HCG dwa trén trwong hop

m C4c truong hop khong thé hién tri thic sau veé
linh vuc bai toan => kho giai thich tai sao dua ra
16 giai nhu vay, hoac cé thé dua ra o1 giai sai
hozc khong tot.

m Mot co so chura cac truong hop lon phai xem xet
Su twong Xung gita tinh toan va luu tri.

m Kho dua ra tiéu chuan danh gia su tuong tu cua
cac truong hop, va sap xép ching.
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Chuong /
Suy luan vaoi thong tin
khong chac chan hoac
khong day du

Giéo vién: Tran Ngan Binh

Tran Ngan Binh — TTNT. p.1



No1 Dung

m Cac nguyén nhan caa su khong chac chan:
— Dit liéu/thdng tin/tri thac co thé: khong du, khéng dang tin
cay, khong dung, khong chinh xéac
— Céc phép suy luan co thé khong hop logic: suy luan nguoc tur
két luan vé diéu ki¢n (abduction reasoning)
m Xur ly truong hop khong chac chan:
— Tiép can thong ké: quan tam dén muc do tin twong (belief) cua
mot khang dinh.
o Ly thuyét xac suat Bayesian (Bayesian Probability Theory)
e Pai s6 chac chan Stanford (The Stanford Certainty Algebra)
— Suy luan theo Loggic mo (Fuzzy Logic) quan tam dén muac do
that (truth) caa mot khang dinh.
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XA&c suat

m Hitu dung dé:
— M0 ta mot thé gigi hoan toan ngau nhién (choi bai, ...)
— M0 ta mot thé gigi binh thuong (moi twong quan thong ké,...)
— M0 ta c&c ngoai & (ti I& xuat hién 16i,...)
— Lam co s& cho viéc hoc ctia may (quy nap cay quyét dinh,...)
m Thuong xac suat dugc dung cho:
— Sy kién: xac suat cua viéc quan sat mot ching cé nao do.
— Gia thuyét: xac suat dé gia thuyét dung.
= Theo x4c suat truyen thong: tin sé xuat hi¢n tuong di cua
mot sy Kién trong mot thoi gian dai sé tién dén xac suat cua no.
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Ly thuyét xac suat

P(e) € [0,1]
P(e,) +P(e,) +... +P(e,) =1
Vi du: d¢ong xu tot P(mat_sap) = P(mit_ngira) = 0.5

dong xu khong déu  P(mat_sap) =0.7 P(mat_ngira) = 0.3
= Neu si kién e, va e, déc lap nhau:
P(e; And ey) = P(e;) * P(e,)
P(e; Ore,) = P(e,) + P(e,) - P(e;) * P(e,)
P(Note) =1 -P(e)
Vi du: tung 2 ddng xu: cac kha niang co thé xay ra
|la SS SN NS NN, suy ra:
P(SAnNdN)=%=025 P(SOrS)=3%=0.75
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Xac suat co dieu kién
m X&c suat tién nghiem (prior probablllty) hay xs v

diéu kién (unconditional probability). la xs ciia mét su

Kien trong diéu kién khong co tri thiec bd sung cho su c6 mit
hay vang mat caa no.

m  Xéc suat hau nghiém (posterior probability) hay xs

c6 dieu kien(conditional probability): 12 xs caa mot su
kién khi biét trugc mot hay nhiéu sy kién khac

lel and e2|
P(elle2) = e2]
® Vidu: P(com)=0.001 P(sbt) = 0.003

P(cdm And s6t) = 0.000003
nhung cim va soét 1a ca su kién khong doc l1ap
cac chuyén gia cho biét: P(s6t | cim) = 0.9
Chuong 7. p.5



Suy luan Bayesian (1)

= P(hle) la xac suat khang dinh gia thuyét h ding cho
trudc bang ching e.

P(e[h) > P(h)

<= luat Bayes
P(e)

P(hle) =

Cong thirc nay noi rang xac suat dtng cua gia thuyét h
khi quan sat duogc bang chiing e, bang véi xac xuat
cho rang chiing ta s& quan sat duoc bang chang e néu
gia thuyét h 1a dlng, nhan vai xac suat tién nghiém
cua h, tat ca chia cho xac suat tién nghiém cua viéc
guan sat dugc bang ching e.
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Suy luan Bayesian (2)

Vi du: Bang chang (triéu chung): bénh nhan bi sot
Gia thuyét (bénh):  bénh nhan bi cam cum
P(ctm) * P(sotlcim) 5091 * 0.9

P(clm|sét) = , = -0
(camisol p(s6t) 0003 03

Céac con so & vé phai thi dé dat dugc hon con s6 & Vé trai

m Khi ndo bang ching e khéng 1am ting x4c suat dling cua
gia thuyét h?
— Khi x&c suat cua gia thuyét h dala 1.0
— Khi bang chitng e khong lién quan gi dén gia thuyét h
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Tal sao sir dung luat Bayes?

Tri thic vé nguyén nhan (knowledge of causes):
P (s6t | cum)

thi d& dang c6 duoc hon 14 tri thirc vé chan doan
(diagnostic knowledge):
P (ctm | s6t).

Luat Bayes cho phép chiing ta st dung tri thic ve
nguyén nhan deé suy ra tri thic vé chan doan.
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Cac van de trong suy luan Bayes
Viéc tinh todn cac xac suat tién nghiém va hau nghiém
lien quan doi hoi mot su thu thap di liéu rat 1on

m  Trong thuc té phai xt Iy nhiéu triéu chang
— Chi co vai triéu chung la doc lap nhau:
| P(silsy) = P(s)
— Neéu chang khong doc lap nhau:
_ P(d) *P(s; &5y &... 5, | d)

P(d|sS; &S, &...s) = P(s, &, &... 5.)
.. Sy

= Doi véi thong tin pha dinh:
P(nots)=1-P(s) va P(notd|s)=1-P(d|5s)
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Sw doc lap caa cac diéu kién
trong luat Bayes

= Trong thuc té ¢ nhiéu gia thuyét canh tranh nhau, vi
vay cong thurc Bayes tong quat nhat la:

P(e | h;) * P(h))
2 (P(e|hy) *P(hy) )

Poi hoi tat ca cac P(e | h,) phai déc 1ap nhau.
m  Gia sir cAc cham do va sot 1a doc 1ap vé diéu kién khi
cho trudc bénh séi:
P(c4c cham d9, sot | s6i) = P(cac cham do| sai) P (sot| s6i)
Khi d6 ta co thé két luan:
P(c&c cham do, sot, soi) = P(cac cham do, sot | soi) P(soi)
= P(cac cham do | soi) P(so6t | sai) P(s6i)

P(h; | e) =

Chuong 7. p.10



C4c yéu to chac chan Stanford

Khong phai la xac suat, ma la do do su tu tin.
Ly thuyet chac chan la mot co gang hinh thirc hoa tiep can
heuristic vao suy luan véi sy khdng chac chan

Cac chuyeén gia do sy ty tin trong cac két luan cua ho va cac
budc suy luan bang tir *khong co I¢’, “‘gan nhu chac chan’, “co
kha nang cao’, “‘co thé’. Bay khong phai la xac suat ma la
heuristic co tir kinh nghiém.

Cac chuyén gia c6 thé dat su tu tin vao cac mdi quan hé ma
khong phai co cam giac la ndé khong dung.

MB(H | E) do d6 tin twong cua gia thuyét H, cho trudéc E
MD(H | E) do @6 khong tin tudéng

0<MB(H|E) <1trong khi MD(H|E) =0
O0<MD(H|E)<1trong khi MB(H|E)=0

CF(H|E)=MB(H|E)-MD(H | E)
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DPai so chac chan Stanford (1)
CF(fact) e[-1,1]: dix liéu d& cho, dit liéu suy luan duoc, gia thuyét
m Mot CF tién veé 1 cho thay sy tin twong dit kién 1a dlng
m Mot CF tién vé -1 cho thay su tin tudng dix kién 1a khdng ding

= Mot CF xung quanh 0 cho thay ton tai rat it bang cé cho viéc tng
ho hay chéng lai dir kién. => mot gidgi han duoc dua ra nham tranh
viéc suy luan véi thdng tin khéng chac chan nhu vay (vd: 0.2)

CF(rule) e[-1,1]: thé hién sy tin tudng cua cac chuyén gia vao
do tin cay cua luat.

m Két hop cac CF
CF (A And B) = MIin[CF(A), CF(B)]
CF (A Or B) = Max[CF(A), CF(B)]
Vi du: CF(bénh nhan bi sét) = 0.9
CF(bénh nhan bi hac hoi) = 0.6
CF(bénh nhan bi sot And bénh nhan bi hac hoi) = 0.6
CF(bénh nhan bi sot Or bénh nhan bi hac hoi) = 0.9
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Pai so chac chin Stanford (2)

m Truyén CF trén cac luat;
CF(Q) = CF(If P Then Q) * CF(P)
Vidu: CF(bénh nhan bi sot) = 0.8
CF(If bénh nhan bi s6t Then bénh nhan bi cim) = 0.5
CF(bénh nhan bi cum) =0.4
m Két hop nhiéu CF tur nhiéu luat
If P Then Q -> CF,(Q)
If R Then Q -> CF,(Q)
CF(Q) = CF,(Q) + CF,(Q) - CF,(Q) * CF,(Q) Khi CF; & CF,>0
= CF,(Q) + CF,(Q) + CF((Q) * CF,(Q) KhiCF1&CF2<0
_ CF(Q) + CF,(Q) Ngoai ra
1-Min (|ICF(Q)], |CF,(Q)])
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Pai s6 chac chan Stanford (3)

Vi du: CF(bénh nhan bi sot) = 1
CF(bénh nhan bi hac hoi) = 0.8
CF(If bénh nhan bi hac hoi Then bénh nhan bi cim) = 0.5
CF(If bénh nhan bi s6t Then bénh nhan bi cim) = 0.6
CF,(bénh nhan bi cim) =0.4
CF,(bénh nhan bi cim) = 0.6
CF(bénh nhan bi cim) =0.4 + 0.6 — 0.24 = 0.76

0.0 0.2 0.4 0.6 0.8 1.0

CF,

CF,
Tinh chat:  két qua CF phai ndm trong khoang [-1,+1]
két hop cac CF nghich nhau s& x6a bét 1an nhau

Phép do CF két hop phai mang tinh tuyén tinh
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Mycin

®  Muc dich: Gilp d cac bac si trong viéc chan doan
va diéu tri cac bénh truyén nhiém
1. Nhan dang cac co quan bi nhiém bénh
2. Chon céc loai thudc khong ché cac co quan nay
®m  Giao dién nguoi dung: Doi thoai véi bac st dé thu
thap dir liéu
1. Dir liéu tong quat vé bénh nhan
2. Céac ket qua xét nghiem
3. Cac triéu chirng cua bénh nhan

EMYCIN = MYCIN - Tri thiwc Y hoc
= Swon hé chuyén gia (ES shell)
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Biéu dién tri thirc cia Mycin

m Du Kién:

m Luat:

Thong sé | Ngircanh | Giatri CF
Nhanra |Co _quan_1 |Klebsiella |.25
Nhay cam |Co_quan_1 |Penicillin |-1.0

_uat + dién giai cua luat

IF (a) the infection is primary-bacteria, and

(b) the site of the culture is one of the serile sites, and

(c) the suspected portal of entry is gastrointestinal tract
THEN there is suggestive evidence (.7) that infection is bacteroid

IF: (AND

THEN:

(same_context infection primary_bacteria)
(membf_context site sterilesite)
(same_context portal Gl) )

(conclude context_ident bacteroid tally .7)
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Suy luan cia Mycin

m Ngit canh: céc d6i tuong duoc thao luan boéi Mycin
— Céc kiéu dbi tugng khac nhau: bénh nhan, thudc, ...
— Puoc t6 chuc trong mot cay
= Dong co suy dién: tiép can hudng tir myc tiéu hay suy
dien lui
— Tim kiém sau gan nhu 1a vét can
— C6 thé suy luan vai thong tin khéng chac chan
— C6 thé suy luan véi dix liéu khéng day du
m Cac tién ich giai thich: M6-dun “hoi-tra loi’ voi cac
cau hol tai sao, nhu thé nao.
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Vi du Mycin

Chan cua John dang bi dau (1.0). Khi to kiém tra no, thay no
sung tay (0.6) and hoi do (0. 1). T1 khong co nhiét ké
nhung tol ngh1 anh ta cd bi sot (0.4). T6i biét John 1a mot
van dong vién marathon, cac khép cua anh ta thuong
xuyén lam viéc qua tai (1.0). John c6 thé di chuyén chan
cta anh ay.

Liéu chan caa John bi gay, qua moi, hay bi nhiém tring?

1. IFdauvasot THEN bi nhiém tring 0.6
2. IF dauvasung THEN bi chan thuong 0.8
3. IF qua tai THEN bi nhiém tring 0.5
4. IF bi chan thwong AND d6 THEN bi gdy 0.8
5. IF bi chan thwong AND di chuyén dugc THEN qua méi 1.0
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Mot luat heuristic ciaa Mycin

IF tudi bénh nhan <7 THEN khoéng nén cap thuéc tetracyline
m Tri thac mién:
— Tetracyline 1am d6i mau xuong dang phat trién
— tré em dudi 7 tuoi thi dang moc ring
m Tri thirc giai quyét van dé:
— Trudc khi ké mot loai thudc phai kiém tra cac chong chi dinh
— C6 hai loai chong chi dinh: lién quan dén bénh va lién quan dén
bénh nhan.
m Tri thac vé thé gidi:
— Ham rang mau néu thi khong dep
Luat heuristic bién dich tat ca nhitng théng tin nay va vi

vay ho trg mot phuong phap giai quyét van dé hiéu qua
Chuong 7. p.19




Piéu khién cai trong luat cia Mycin

IF su nhiém trung la bénh viém mang n&o

ANC
ANC
ANC

ANC
THEN

sy nhiém trang 1a do vi khuan

chi c6 chiing cé gian tiép

tudi caa bénh nhan > 16

bénh nhan la mot nguoi nghién ruou

chitng ¢4 cho viém phoi song cau khuan 0.7

m Tri thac mién:
— Cac bénh nhéan bi nghien rugu thi dang nghi ngo véi vi khuan
viém phoi song cau khuan

m Tri thac giai quyét van dé
— Loc su chan doan theo ting budc

m Tri thac veé thé gidi
— Nguoi nghién rugu thi hiém khi dudi 17 tuoi
— Cau hoi gay soc cho cha me cua cac tré nho.
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Logic Mo (Fuzzy Logic)
Mot s6 phan cuaa thé gidi 1a nhi phan:
— Con mimi cua toi la mot con meo
Mot s6 phan thi khong:

— An thi kha cao, Bao thi thuoc loai cao, toi thi hoi

cao, Tran thi khdng cao lam

Nhi phan c6 thé biéu dién bang mét do thi:

Logic m& ciing ¢6 thé biéu dién bing d6 thi,

nhung 1a d5 thi W
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Tap Mo

m Cho S 1a mét tap hop va x 1a mét phan tir cua
tap hop do. Mot tap con mo F caa S duoc dinh
nghia bot mot ham s cach thanh vien pF(x)
do “murc d6” ma theo d6 x thugc veé tap F.

Trong do, 0 < uF(x) < 1.
— Khi pF(x)=0 => x ¢ F hoan toan.
— Khi pF(X)=1  => x € F hoan toan.
m Néu Vx, uF(x) = 0 hoic 1
thi F duoc xem la “gion”

= Ham thanh vién pF(X) thuong duoc biéu dién
dudi dang db thi.
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Vidu Tap Mo

Vidu 7.7: S 1a tap hop tat ca Cac S0 nguyén dwong va F la tap con
mo cia S dwoc goi 12 “sé nguyén nhé”

o

. S& nguyén nhé

1 2 3 ...

Vi du: 7.8: Mot sw biéu dién tdp mé cho cac tap nguoi dan ong
thap, trung binh, va cao.

Trung binh Cao

VL 4’6" 5 567 6 6°6” Chiéu cao
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Tinh Chat caa Tap Mo

= Hai tdp mo bang nhau:

A=BnéuvxeX, A (X)=uB (x)
mTdpcon: AcBnéuvx e X, pA (X)<uB (x)
m Mgt phan tiz ¢6 thé thuée vé nhiéu hon mét tap

mo.

Vi du: (hinh 7.5) mét nguoil dan ong cao 5107
thuoc ve ca hai tap “trung binh” va “cao”.

m Tong cac gia tri mo cia mét phan ti khac 1
uThap(x) + uTrungbinh(x) + nCao(x) = 1
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Mo hoa (fuzzification)

= Tu ham thanh vién cho trudc, ta co thé suy ra dugc mic
dé mot thanh vién thuoc vé mot tap hop, hay gia tri mo
cua no doi véi mot tap mo.

f Cac tap mo
L

Tré Trung nién Gia

[l

Tudi

Chuong 7. p.25



Hop caa hal tap mo
= Khai ni¢m: Hop cua hai tip mo (AUB) the hi¢n
muc do mot phan tir thuoc vé mét trong hai tap la
bao nhiéu.
m Cong thac: u Av B(X) = max (LA(X) , uB(Xx) )
mThidy 7.10: AUB
uTre(An) =0.8
va uTrung nien(An) = 0.3
=> uTre v Trung Nien(An)
=max(0.8,0.3) =0.8
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Glao cua hal tap mo
= Khai ni¢m: Giao cua hai tap mo (AnB) the hién
muc do mot phan tir thuoc vé ca hai tap la bao
nhiéu.
m Cong thac: u AAB(X) = min (LA(X) , uB(X) )
® Thidy 7.11: ~ AnB
uTre(An) =0.8 |
va uTrung nien(An) = 0.3
=> uTre A Trung Nien(An)
=min( 0.8,0.3) =0.3
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Bu cia mot tap mo’

= Khai nigm: BU ciia mot tap mo thé hién mac do

mot phan tir khong thuoc vé tap do la bao nhiéu.
m Congthuc: up—AX)=1-pA(X)
mThidu7.12: A

uTré(An) =0.8 NN
=> u-—Tré(An)

=1-08=0.2
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Luat mo

m Mot luat mo 1a mot biéu thie if - then dugc phét
biéu & dang ngdn ngit ty nhién thé hién su phu
thudc nhan qua giira cac bién.

mThidy7.14:
If nhier do la lanh - y
Va gid déu 13 ré Gia tr} Cua‘blen
iy . (hay tap mo)
then swo1 am nhieu. =
Hoac:
if mot nguoi ¢ chiéu cao la cao va co bap 1a lyc
liréng then choi bong ré hay.

Bién
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Nhan xét
= Logic mo khdng tuan theo cac luat vé tinh bu cua
logic truyén thong:
n—-Av AKX =1 va u-AAAKX) =0
mThidy 7.13:
u —Av A(X) =max (0.8,0.2)=0.8
u—-AAAX) =min(0.8,0.2) =0.2
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Thi tuc ra quyét dinh mo
(fuzzy decision making procedure)

M hoa Chuyén cac gia tri cua dir
(fuzzification) liéu thuc té vé dang mo
Suy luan mo Thyc hién tat ca cac luat

(fuzzy reasoning) | kha thi, cac ket qua sg

1 dugc két hop lai

Khw tinh mo Chuyén két qua & dang mo
(defuzzification) vé dang dit liéu thuc té
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Hé thong mo dung trong dieu tri bénh

m IF s6t nhe THEN liéu lugng asperine thap

m IF s6t THEN liéu luong asperine binh thuong

m IF s6t cao THEN liéu luong asperine cao

m |IF s6t rat cao THEN liéu luong asperine cao nhat

SN SRC

M >< e

1000

0
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Vi du: Mot bénh nhan sot ¢ 38.7 6. Hay xac dinh
lieu luvong asperince can thiét dé cap cho bénh nhan

m Bwéc 1: Mo hoa gia tri x = 37.8 d cho ta thay
37.8 thudc vé cac tap mo nhu sau:

1
07 D AR SN ........................ S SC SRC
0.3 el

37 38 378 39 40 41 oC

uSot nhe (x) =0.3 uSét (x) =0.7
uSotcao (x) =0  uSot rat cao (x) =0
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Vi du (tt.)

= Bugc 2: Ta thay c6 2 ludt 1 va 2 c6 the dp dung
cho ra hai liéu lvong aspirine:
uThap (x) =0.3  uBinh thuong (x) = 0.7

m Két hop cac gia tri mo nay lai ta dugc ving duoc
t0 mau sau day:

BT

..................................................................
)

0 200 400 600 800 Mg
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Vi du (tt.)

= Buwéc 3: Phi mo hoa két qua bang céach tinh trong
tam cua dién tich duoc to trong hinh trén:
— Chiéu xuéng truc hoanh ta dugc gia tri £480mg

m Két luan: liéu luong aspirine can cap cho bénh
nhan la 480mg.
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Tom Tat
m VVan dung cong thicc Bayes dé tinh xac suat cua
mot gia thuyét.
m Hiéu nguyén tac hoat dong cia HCG MYCIN

= Van dung dai s6 hé s6 chac chan Stanford vao hé
chuyén gia MYCIN.

m Hiéu ly thuyét vé logic mo & tng dung ctia no
vao cac HCG mo.

u Blet lua chon phuong phap suy luan phu hop véi
van dé can giai quyét.
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Chuong 12 -

SUY LUAN TU PONG
(AUTOMATIC REASONING)

Gi4o vién: Tran Ngan Binh



Vidu 1: Xét vi du véi tap hop cac cau biéu dién trong Phép
tinh vi tUr nhu sau:
1) man (marcus)
2) pompeian (marcus)
3) VX pompeian (X) — roman(X)
4) ruler (caesar)
5) vXroman(X) — loyalto(X, caesar) v hate(X, caesar)
6) VX, 3Y loyalto (X,Y)
7) VX,VY person(X) A ruler(Y) A trytoassasinate(X) —
—loyalto (X,Y)
8) trytoassasinate (marcus, caesar)
Chung minh —loyalto(marcus, caesar)
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Hinh bén dudi minh hoa mdt cach chirng minh cho muc tiéu
trén:
—loyalto (marcus, caesar)
T (cau 7, {marcus/X, ceasar/Y})

person(marcus) A ruler(caesar) A
trytoassasinate (marcus, caesar)
T (cau 4)
person(marcus) A trytoassasinate(marcus, caesar)
T (cau 8)
person (marcus)
Marcus la mét nguoi dan ong (man)
? => Marcus la mot nguoi (person).
Vi vay, ta phai thém
9) VX man(X) v woman(X) — person(X)
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Thu tuc hop gidi (Resolution)

Chuyén vé dang ménh dé (Clause form):

Co s¢ cua Hop giai (Resolution):

Giai thuat hop giai dung cho Logic ménh dé:
Giai thuat hop gidi dung cho Logic vi tir

S =

Mot so van deé lién quan dén giai thuit Hop giai:
- Hop giai co thé phat hién trwong hop khong ton tai sw mau
thuan
- Sir dung ham tinh toan, vi tir tinh toan, vd méi quan hé bing
- Tra loi cau héi
- Nhéan xét vé Hop giai
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Chuyén vé dang ménh dé (Clause form)
* Nhu cau chuyén cu vé dang ménh dé:
Xétcau: VX [roman (X) A know (X,marcus) —
[hate(X,Caesar) v (VY, 3Z hate(Y,Z) — thinkcrazy(X,Y))]
Cong thuc s& dé dang thao tac hon néu chung no:
— Phang hon, nghia 1 ¢4 it thanh phan dugc nhung vao.
— Céc lugng tir bién (V,3) dugc tach khoi phan con lai.
Conjunctive Normal Form (CNF) cua cau trén:
—roman (X) v —know (X,Marcus) v hate(X,Caesar) v
—hate(Y,Z) v thinkcrazy(X,Y)
Pé ¢o thé st dung thu tuc Robinson, ta phai chuyén cac wff thanh mot
tap hop cac ménh dé (clauses).
Ménh dé: (clause) 1a mot wif & dang CNF nhung khong c6 su hién
dién cua phép két néi And (A), hay ndi khac hon mdi ménh dé 1a
tuyén (V) caa cac bién ménh dé (literal).
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Giai thuat chuyén cau vé ménh de:
1. Loaibé diu > a—>b=—avb
2. Thu hep pham vi cia toan tir —
a. —(=p)=p
b. Luat De Morgan
—(@aAb)=—av-b hay —(avb)=-anan-b
C. =aVXPp(X)=3IX—=p(X) hay —3IXp(X)=VX-=p(X)
3. Chuan héa cac bién sao cho mdi luong tir chi két ndi véi mot
bién duy nhat.
Vidu: VX p(X) v VX q(X) = VX p(X) v VY q(Y)
4. Dich chuyén tat ca cac lwong tir vé bén tréi.
5. X6a bé cac lwgng tir ton tai (3).
Vidu: 3Y president(Y) duoc chuyén thanh  president(S1)
V61 S1 1a mot ham tao ra gia tri thoa mén vi tir president.
Vidu: VvX3Y father of (Y,X) = VX father_of (S2(X),X)
S1, S2 duoc goi la ham Skolem.
S1 con duoc goi 12 hang Skolem.

Chapter 8 - Page 6



6. Bé di cac lwong tir pho bién
7. Chuyén cong thirc vé dang héi ciia cac tuyén:

(@anb)vc=(@vc)a(bve)

hay (avb)ac=(aac)v(bac)

Vi du: (winter A wearingboots) v (summer A wearingsandals)
= [ (winter v (summer A wearingsandals) ]

A [ wearingboots v (summer A wearingsandals)]

= (winter v summer) A (winter v wearingsandals) A
(wearingboots v summer) A (wearingboots v wearingsandals)

8. Tao ra cac ménh dé tach biét 9 ‘
Vi du: tir két qua & budc 7, ta c¢6 thé tach thanh 4 ménh de.

9. Chuan hoa cac bién trong tap hop cic ménh dé vira tao ¢

buwéc 8, nghia 1a dit lai ten cho cac bién sao cho khong co hai
ménh dé co6 cung tén bién.
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Vi du chuyén ciu vé dang ménh dé
VX [roman (X) A know (X,marcus) -
[hate(X,caesar) v (VY, 3Z hate(Y,Z) — thinkcrazy(X,Y))]

1. Loai bé ddu > VX —[roman (X) A know (X,marcus)] v
[hate(X,caesar) v (VY, —( 3Z hate(Y,Z)) v thinkcrazy(X,Y))]
2. Pwa — vao trong VX [=roman (X) v —know (X,marcus)] v

[hate(X,caesar) v (VY, VZ —hate(Y,Z) v thinkcrazy(X,Y))]
3. Chuan hoa cac bién v/
4. Dich chuyén tat ca cac lwong tir vé bén tréai
VX, VY, VZ [-roman (X) v —know (X,marcus)] v
[hate(X,caesar) v (—hate(Y,Z) v thinkcrazy(X,Y))]
5. X0& bé cac lwgng tir ton tai v’
6. Bo di lwong tir pho bién
[roman (X) v —know (X,marcus)] v
[hate(X,caesar) v (—hate(Y,Z) v thlnkcrazy(X Y))]
7. Chuyén thanh héi ciia cac tuyén: vi cong thirc trén khong con toan ta
And, nén ta chi bo di cac dau ngoic 1a cd dugec ménh dé nhu sau:
—roman (X) v —know (X,marcus) v
hate(X,caesar) v —hate(Y,Z) v thinkcrazy(X,Y)
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Co so cua Hop giai (Resolution)

Thu tuc hop giai 1a mét qua trinh lap don gidn: o moi lan lap,
hai ménh dé, goi 1a ménh dé cha, dugc so sanh (hay gidi quyér -
resolved), dé tao ra ménh dé méi.

Gia sir trong hé thong c6 hai ménh deé:
winter v summer va —winter v cold
cO thé dan xuét thanh:
summer v cold

Néu ménh dé két qua 1a rong thi xem nhu di tim duoc sw
mau thuan (contradiction), nghia la muc ti€u da duoc ching
minh.
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Giai thuat hop giai cho Logic ménh deé
Cho trudc: Tap hop cac tién dé F 1a cac cau trong phép tinh ménh deé.
Y&u cau: chimg minh P
* Giai thuat Hop giai cho Phép tinh ménh dé (Propositional Logic):
1)  Chuyén tat ca cac cau trong F vé dang ménh dé (clause form)
2) Ly phu dinh P va chuyén vé dang ménh dé. Thém nd vao tip cac
ménh dé vira tao & budce 1.
3)  Lip lai cho dén khi tim thay su mau thuan hodc khong thé tiép tuc:
a. Chon hai ménh dé. Goi 1a cAc ménh dé cha.
b.Hop giai chiing. Ménh dé két qua 1a tuyén cua tat ca cac bién ménh
dé trong cac ménh dé cha trir: néu c6 bat ky cac cip bién ménh dé L
va —L, mot nam trong ménh dé cha ndy, moét nam trong ménh dé
cha kia, thi chon mot cip va x0a ca hai L va —L ra khoi ménh dé két
qua.
c.Néu ménh dé két qua 1a rong, thi xem nhu da tim dugc sy mau
thuan.
Néu khong, thém ménh dé két qua do vao trong tap hop cac ménh dé
hién co.
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Vi du hop giii trong Logic ménh dé

Cac cau cho truéc  Chuyén vé dang ménh dé

P
(PAQ) >R
(SvT)—>Q
T

Chimng minh R:

P

T

\/

\/

—T T

N

O
Do thi hop giai (cay hop giai)

(1)
(2)
(3)
(4)
()
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Giai thuat hop giai cho Logic vi tir
Cho trudc: tap hop cac tién dé F 1a cac cau trong Phép tinh vi ti.
Y&u cau: chimg minh P
* Giai thuat Hop gidi dung cho Phép tinh vi tir (Predicate Logic):
1) Chuyén tat ca cac cau trong F vé dang ménh dé (clause form)
2) Lay phu dinh cua P va chuyén vé dang ménh dé. Thém nd vao tap cac
ménh dé vira tao & budc 1.
3) Lip lai cho dén khi tim thay sy mau thuan hay khong thé tiép tuc:
a. Chon hai ménh d¢. Goi 1a cAc ménh d¢ cha.
b.Hop giai chung. Ménh dé két qua 13 tuyén cua tat ca cac bién ménh dé
trong cac ménh dé cha vai cac phép thé phl hop va trir di: néu c6 mot cip
bién ménh dé T1 va —T2, sao cho T1 nam trong ménh dé cha nay, con —T2
nam trong ménh dé cha kia, va néu T1 va T2 14 hai bién ménh dé co thé
dong nhat (unifiable), thi x6a ca hai T1 va —T2 ra khoi ménh dé két qua.
T1 va T2 1 c&c bién ménh dé bl nhau (complementary literals).
Str dung tap phép thé tra ra bai giai thuat dong nhat dé tao ra ménh dé keét
qua.
c. Néu ménh dé két qua 1a rong, thi xem nhu d& tim dugc sy mau thuan. Néu
khong, thém ménh dé két qua d6 vao trong tap hop cac ménh dé hién co.
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V1 du hop gidi trong Logic Vi tir

1. man (marcus)

2. pompeian (marcus)

3. —pompeian (X;) v Roman (X;)

4. ruler (caesar)

5. —roman (X,) v loyalto (X,, caesar) v hate (X, caesar)

6. loyato (X5, fl(X5))

1. &maQ( X4) v = ruler (YY) v — tryassasinate (X4, Y1) v loyalto
4, 1

8. tryassasinate (marcus, caesar)

Chitng minh: hate (marcus, caesar)

— hate (marcus, caesar) 5
marcus / X,

w

— roman (marcus) v loyalto (marcus, caesar)
marcus / X,

N

— pompeian (marcus) v loyalto (marcus, caesar)
7 loyalto (marcus, caesar)

marcus /X4, caesar / Y,
1

— man(marcus) v —ruler(caesar) v

— tryassasinate (marcus, caesar)
— ruler (caesar) v — tryassasinate (marcus, caesar)

8 — tryassasinate (marcus, caesar)

O (dpcm)
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Mot s6 chién luge (heuristic)
ho tro cho viéc lua chon ménh dé

> Chi hop giai nhitng cidp ménh dé co chira cac bién ménh dé bu
nhau.
> Loai bd cac ménh dé ngay khi chung vtra dugc tao ra trong
qua trinh hop giai: - ménh dé luon luén dung (tautology),
- ménh d¢ dugc tao thanh tir cic ménh dé khac
(vi du: P v Q duoc tao thanh tur P)

> Chién lugc set- -of-support: hO’p giai vo1 mot trong nhing
ménh dé 14 mot phan ciia cAu ma ta can phan chirng hodc voi
mot ménh dé duoc sinh ra do hop giai vé1 ménh dé nhu vay.

. Chién luoc unit-preference: hop giai voi ménh dé chi c6 mot
bién ménh dé.
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Phét hién cac treomg hep khong ton
tai sw mau thuan

V61 cau ho1 ‘Did Marcus hate Caesar?’.

= Cau hoi: — hate (marcus, caesar).

= Phu dinh: hate (marcus, caesar).

® Khong c6 ménh dé nao chira bién ménh dé —hate!!!

Hoac: Gia st ta ¢ thém hai cau:
9. persecute(X,Y) — hate(Y,X) —persecute(Xs,Y>) v hate(Y,,Xs)
10. hate(X,Y) — persecute(Y,X) —hate(Xs,Y3) v persecute(Ys,Xs)

Chung minh.  loyalto (marcus, caesar)
— loyalto (marcus, caesar) 5

T~___—marcus/ X,

3 — roman (marcus) v hate (marcus, caesar)

T~ " marcus /X4

2 — pompeian (marcus) v hate (marcus, caesar)

hate (marcus, caesar)

10
marcus / Xg , caesar /Y3

persecute (caesar, marcus) 9

T~ Arcus / Xs , caesar /Y,

hate (marcus, caesar)
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Str dung ham tinh toan, vi tir tinh
toan, va moi quan hé bang

Vi du 6: Gia sir ta ¢ co so tri thie dd duoc chuyén

sang dang ménh dé nhu sau:

man (marcus)

pompeian (marcus)

born(marcus, 40)

—man(X,) v mortal (X,)

—pompeian (X,) v died (X,,79)

erupted (volcano,79)

—mortal (X3) v =born (X3, T1) v —gt(T, — T1,150)

Vv dead(X3,T2)

. how = 2003

Nk WD

O 00

a. —alive(Xy,T3) v —dead(X4,T3)
b. dead(X5,T4) V alive(X5,T4)
10. —died (X, Ts) v —gt(Ts Ts) v dead(Xs, Te)

Chirng minh: — alive (marcus, now)
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alive (marcus, now) 9a
marcus / X4, now/T3

10 dead (marcus, now)
\/marcus/XG, now/ T
5 — dead (marcus, Ts) v — gt(now, Ts)

Nmarcuslxz, 79/T:

— pompeian(marcus) v —gt(now,79)

Whay thé bang

— pompeian(marcus) v —gt(2003,79)
don gian
- pompeianw 2

L (dpcm)

Chapter 8 - Page 17



Traloi cau hoi
Cau héi dang dién vao cho trong:
“Marcus da chét khi na0?’ => died(marcus, ??)
Cau hoi: 3T died(marcus, T)
Phu dinh: —3T died(marcus, T)
Chuyén vé dang ménh dé:  —died(marcus,T)
—pompeian(X;) v died(X{,79)  —died(marcus, T)
79/T , marcus/X,
—pompeian(marcus) pompeian(marcus)
\/
]
Cay hop giai
—pompeian(X,) v died(X4,79)
—died(marcus, T) v died(marcus,T)

/ 79/T , marcus/X;

—pompeian(marcus) v died(marcus,79) pompeian(marcus)

died(marcus,79)
Cay chirng minh cai bién.
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o 20

Nhan xét vé Hop gidi

Uu diém: Tinh tong quat, tinh pho dung, kha ning ap

dung tot d6i véi cac dang cau Horn Ay A ... A, >B.

Nhuoe diém:

0 Con ngudi khong sir dung chién luoc suy dién theo
kiéu hop giai. Vi vay mot ngudi kho co thé giao tiép
véi chuong trinh ching minh st dung phuong phap
hop giai, dé co thé cho né mdt 161 khuyén hay nhan
|61 khuyén tir no.

o Trong khi chuyén chuyén cac cau vé dang ménh dé,
chiing ta dd danh mat cac thong tin kinh nghiém co
gia tri chira trong cac cau ban dau.

Vi du: Vi tri thire nhan dinh mot nguoi la co giao
duc t6t néu am hiéu va khéng quanh co (thanh that):
Vv X judge(X) A —crooked(X) — educated(X)
Chuyén vé dang ménh dé:
—judge(X) v crooked(X) v educated(X)
Cau nay ciing c6 thé hiéu la ding dé xac dinh mot
nguoi 14 am hiéu néu nhu anh ta khong quanh co va
khong duoc gido duc tot!
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Chuong 9
Hoc May

Giéo vién: Tran Ngan Binh
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Hoc May (Machine Learning)

m Hoc (learning) la bat ct su thay doi nao trong mét hé thong cho
phép no tien hanh tot hon trong lan thir hai khi lap lai cung mot
nhiém vu hoic véi nhiém vu khac tir cing mét quan thé doé.
(Herbert Simon)

m Hoc lién quan dén van dé khai quat hoa tur kinh nghiém
(dtr liéu ren luyén) => bai toan quy ngp (induction)

m Vi dit liéu rén luyén thuong han ché, nén thuong khai
quat hda theo mot s6 khia canh nao dé (heuristic) =>
tinh thién léch quy ngp (inductive bias)

m Co6 batiép can hoc:

— Cac phuong phap hoc dua trén ky hiéu (symbol-based): 1D3
— Tiép can két n6i: Cac mang neuron sinh hoc
— Tiép can di truyén hay tién hoa: giai thuat genetic
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Cay quyeét dinh (1D3)

m La mot giéi thuat hoc don gian nhung thanh cong

= Cay guyét dinh (QD) la mét cach bicu dién cho phép chiing ta
xac dinh phan loai ciia mot ddi twong bang cach kiém tra gia tri
ctia mot sb thugc tinh.

m Gial thuat co:

— Pau vao: Mot doi twong hay mot tap hop céac thudc tinh mé ta
mot tinh hudng

— Pau ra: thuong la quyét dinh yes/no, hoic cac phan loai.
= Trong cay quyet dinh:
— Méi nat trong, biéu dién mot sy kiém tra trén mot thudc tinh

nao d6, mdi gia tri c6 thé cua no twong duong v4i Mot nhanh
cua cay

— Céc n0t 14 thé hién su phan loai.
m Kich co cua cay Qb tuy thuoc vao thir tu cia cac kiém
tra trén cac thuoc tinh.
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Vi du Cay QD: Choi Tennis

= Muc dich: hoc dé xem c6 choi Tennis khong?
m Cay quyét dinh:

Quang canh
nang Amlu mua
Do am Yes Gi6
cao Trung binh manh nhe
NoO Yes No Yes
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Quy nap cay QD tir cac vi du
= Vi du (hay di liéu rén luyén cho hé thong) gom:
Gia tri cua cac thugc tinh + Phan logl cua vi du

Ngay | Quangcanh | Nhiétds | P am Gio Choi Tennis
D1 Nang Nong Cao nhe Khong
D2 Nang Nong Cao Manh Khong
D3 Amu No6ng Cao Nhe Co
D4 Mua am ap Cao nhe Co
D5 Mua Mat B nhe Cé
D6 Mua Mat B Manh Khéng
D7 Amu Mat B Manh Cé
D8 Ning am ap Cao nhe Khéng
D9 Nang Mat TB nhe Co
D10 Mua am ap TB nhe Co

D11 Nang am ap TB Manh Co

D12 Am u am ap Cao Manh Co

D13 Am u No6ng TB nhe Co

D14 Mua am ap Cao Manh khong |
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Lam sao dé hoc dwoc cay QP

mTié
—F

0 can don glan
oc mot cay ma cé mot 1a cho mai vi du.

'

oc thuoc long mot cach hoan toan cac vi du.

— CO6 thé s& khong thuc hién tot trong cac truong hop

K

hac.

m Tiép can tot hon:
— Hoc mot cay nho nhung chinh xac phu hop véi cac vi
du
— Occam’s razor — céi don gian thuong 12 céi tot nhat!

Gia thuyet c6 kha ning nhat 14 gia thuyét don gian nhat thong
nhat vai tat ca cac quan sat.
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Xay dung cay QD: Trén - xuong

Vong lap chinh:

1.

2
3
4.
5

A <- thudc tinh quyét dinh tot nhat cho nat ké

Gan A la thuoc tinh quyét dinh cho nut

V&i moi gia tri caa A, tao mot ndt con méi cho nit
Sap xép cac vi du vao cac nut 14

If cac vi du da duoc phan loai dang, dirng ctr; Else lap
lai trén moi nat la mai

Dé phan loai mot truong hop, co khi cay QP khong
can st dung tat ca cac thudc tinh da cho, mac du no
van phan loai dung tat ca cac vi du.
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Céc kha niing c6 thé cia nuat con

m Cac vi du co ca am va duong:
— Tach mot lan nira
m Tat ca cac vi du con lai déu am hoic déu duong
— tra vé cay quyét dinh
m Khong con vi du nao
— tra vé mic nhién
= Khong con thuoc tinh nao (nhiéu)
— Quyét dinh dua trén mot luat ndo do (luat da so)
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Quang canh?

Cao rung binh
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Quang canh?

Cao B Manh Nhe

NoO Yes No Yes
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ID3 xay dwng cay QD theo giail thuat sau:

function induce_tree (example_set, Properties)

begin
if all entries in example_set are in the same class
then return a leaf node labeled with that class
else if Properties is empty
then return leaf node labeled with disjunction of all classes in example_set
else begin
select a property, P, and make it the root of the current tree;
delete P from Properties;
for each value, V, of P,
begin
create a branch of the tree labeled with V;
let partition, be elements of example_set with values V for property P;

call induce_tree(partition,, Properties), attach result to branch V
end
end
end
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Panh gia hiéu suat

Chiing ta muon c6 mét cay QD c6 thé phan loai diing
mot vi du ma no chua tirng thay qua.

Viéc hoc str dung mot “tap ren luyén” (traning set), va
Viéc danh gia hiéu suat st dung mot “tap kiém tra”
(test set):

1.
2.
3.

Thu thap mot tap hop I6n cac vi du

Chia thanh tap rén luyén va tap kiem tra

Sir dung giai thuat va tap rén luyén dé xay dung gia thuyét h
(cay QP) |

Do phan tram tap kiém tra dugc phan loai dung bai h

Lap lai budc 1 dén 4 cho céc kich cd tap kiém tra khac nhau
duoc chon mot cach nhau nhién.
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St dung ly thuyét thong tin

= Chuing ta muon chon cac thudc tinh c6 thé giam thiéu
chiéu sau cua cay QDb.

m Thudc tinh tot nhat: chia cac vi du vao céc tap hop chia
toan vi du am hoac vi du duong.

m Chang ta can mot phép do dé xac dinh thuoc tinh nao
cho kha ning chia tot hon.

Thudc tinh nao tét hon?

[29+, 36-] Q Al="? [29+, 36-] A2 =7
[21+, 6-] [8+, 30-] [18+, 34-] [11+,2-]
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Entropy

m Entropy(S) = so lugng mong doi céc bit can thiét d¢ ma hoa
mot 16p (+ hay — ) ciia mot thanh vién rdt ra mot cach ngau nhién
tir S (trong truong hop toi vu, ma cé do dai ngan nhat).

m Theo ly thuyét thong tin: ma cé do dai téi wu 14 ma gan —log,p
bits cho théng diép cb xac suat 1a p.

* S la mot tap ren luyén

* Pg la phan cac vi du duong trong tap S

* P laphan cac viduam trongtap S

« Entropy do d6 pha tron cua tap S:

Entropy(S) = — Pa |ng Pe — Pe |Og2 Pe

Entropy(S) = > - p; log, p,
1=1
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Lwong thong tin thu dwoc
Information Gain

m Gain(S, A) = Luong giam entropy mong dol qua
viéc chia cac vi du theo thudc tinh A

Gain(S, A) = Entropy(S) — Z |SV|Entropy(SV)

veValues(A)
[29+, 36-] Q Al="? [29+, 36-] A2 =7
[21+, 6-] [8+, 30-] [18+, 34-] [11+,2-]
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Chon thudc tinh keé tiep

S:[9+,5-1
E = 0.940
Py am

) X

Cao B

[3+’4_] [6+’1_]
E =0.985 E =0.592

Gain(S, bo am)
940 — (7/14).985 — (7/14).592
151

S: [9+,5 -]
E =0.940
Gi6
Nhe Manh
[6+,2 -] [3+,3 -]
E=0.811 E=1.0
Gain(S, Gio)

940 — (8/14).811 — (6/14)1.0
048
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Tim kiém KG gia thuyét trong 1D3 (1)

= KG gia thuyet day du

’ =>gi4 thuyét chac chan
ﬁf\ thudéc KG nay

! = Dau ra la mot gia thuyét

S | \ (cay QP) =>Cay nao?

N Khong thé chon cay voi
}ﬁgz 20 cau hol
Foh e = Khong quay lui => cuc
/ \\‘ ticu dia phuong

= Lya chon tim kiém dya

trén thong ke => chiu
duoc du liéu nhieu

m Thién Iéch quy nap: thich
cay ngan hon.
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Chuyén cay vé thanh cac luat

Quang canh
nang Amu mua
Do am Yes Gi6
cao /\Trung binh mM\hc

If (Quang-canh =nang) A (B6 am = Cao) Then Choi-Tennis = No
If (Quang-canh =nang) A (P6 am = TB) Then Choi-Tennis = Yes
If (Quang-canh =Am u) Then Choi-Tennis = Yes

Chuong 9. p.18



Khi nao nén sir dung cay Qb

m C4c vi du duoc md ta bang céc cap “thudc tinh —

gia tri”, vd: Gié - manh, Gi6 - nhe

m Két qua phan loai 1a c4c gia tri roi rac, vd: Yes, No
m Dit liéu rén luyén c6 thé chira 15i (bi nhiéu)

m Dit liéu rén luyén cé thé thiéu gia tri thuoc tinh
Vi du:

D

D

D

nan loal bénh nhan theo cac bénh cua ho
nan loai hong hoc thiét bi theo nguyén nhan

nan loai ngudi vay tién theo kha ning chi tra
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g do an toan caa mot tai

uoc luon
khoan tin dung

Vi du

Table 13.1: Data from credit history of loan applications.

CREDIT
NO. RISK HISTORY DEBT COLLATERAL INCOME
. high bad high none $0 to $15k
2. high unknown high none $15 to $35k
3. moderate unknown low none $15 to $35k
4, high unknown low none $0 to $15k
5. low unknown low none over $35k
6. low unknown low adequate over $35k
7. high bad low none $0 to $15k
8. moderate bad low adequate over $35k
0. low good low none over $35k
10. low good high adequate over $35k
11. high good high none $0 to $15k
12. moderate good high none $15 to $35k
13. low good high none over $35k
14. high bad high none $15 to $35k
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Figure 13.13: Mot cay QD cho bai toan danh gia d¢ an toan cia tin dung.
credit history?

/\\

unknown bad good
debt? collateral? debt?
/high Iow\ /none adeciate /high |0{
high risk collateral? high risk moderate risk collateral? low risk
}:me adecgte /none adequate
income? income?
low risk low risk
$0 to $15k $15to $35k over $35k $0 to $15k $15to $35k over $35k
high risk moderate risk low risk high risk moderate risk low risk

Chuong 9. p.21



Figure 13.14: Mot cay QD don gian hon.

income?

$0to $15k  $15 to $35k

high risk

debt?

unknown bad

S

=/

credit history?

good

high risk

moderate risk

over $35k

S

credit history?

unknown bad good

/

AN

/high |C{
high risk moderate risk

low risk

moderate risk low risk
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Figure 13.15:. Mot cay QD dang xay dwng.

income?

$0 to $15k $15 to $35k over $35k

N\

examples {1, 4,7, 11} examples {2, 3, 12,14} examples {5, 6, 8, 9, 10, 13}

Figure 13.16: M@t cay QD khac dang xay dwng.

income?
$0 to 15k $15 to $35k over $35k
high risk credit history? examples {5, 6, 8, 9, 10, 13}
unknéwn bad  good

examples {2,3} examples {14} examples {12}
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Neural Networks

= Nguoc lal véi cac mo hinh dya trén ky hi¢u: Khong chd

trong viéc su dung cac ky hi¢u mot cach tuong minh dé giai quyét
van de.

mY tuong dya trén cac hé nao: Xem tri tu¢ la sy phat sinh tir
cac hé thong gom nhitng thanh phan don gian (neuron), tuong tac

vol nhau thong qua mot qua trinh hoc hoac thich nghi ma ¢ do cac
két noi g|u:a cac thanh phan dugc diéu chinh.

m Git hai rat nhiéu thanh cong trong nhitng nim gan day.
= Tu dong nghia:

— Tinh toan neural (neural computing)

— Cac mang neural (neural networks)

— Cac hé két noi (connectionist system)

— Cac hé xtr ly phan tan song song (parallel distributed
processing)
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tao.

Neuron nhan tao

= Thanh phan co ban ctia mang neuron 1a mot neuron nhan

m Cac thanh phan ciia mot neuron nhan tao;

— Cac tin hiéu vao

— Céc trong so

— Mot muce kich hoat
— Mot ham nguong

W

W,

W3

X {0,1} {1,-1} real
W; real
2 WiX;

f:>,wX;, — tinhiéura
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Neural Networks

m C4c thudc tinh tong quat caa mot mang 1a:
— Hinh thai mang:  mau keét noi giita (cac tang cua)

cac neuron.

— Giai thuat hoc: cach diéu chinh cac trong sé trong qua
trinh xtr ly tap dar liéu ren luyén

— Co ché mi hoa: su thong dich cta cac tin hiéu vao va
tin hiéu ra

o ‘>‘_’
| -
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V1 du: Neuron McCulloch-Pitts

X y X+y-2 Output
1 1 0 1
1 0 -1 -1
0 1 ~1 ~1
0 0 ~2 -1

Céac neurron dung dé tinh cac ham logic and va or
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Hoc Perceptron

= Mang neuron don tang f(net)

m C4c gia tri vao 1 hoic -1 "

m C4c trong so kiéu thuc o net = wix,

m Muc kich hoat > wix; 1

m Ham ngudng gioi han cung f: 1if Y wx >=t
-1 )Y wix: <t

= Diéu chinh trong s6:  Aw; = ¢(d-f(>; wix.)) X;
¢: hang so chi toc do hoc
d: dau ra mong muén
Néu két qua thuc va két qua mong mudn giong nhau, khéng lam gi
Néu két qua thuc 1a -1 va két qua mong muén 1a 1, tang trong so6 cua
duong thir 1 1én 2cx;
Néu ket qua thuc 1a 1 va két qua mong muon 1a -1, giam trong so6 cua
duong thir 1 Xuong 2cx;
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Phan loai ciia cac hé thong Hoc

m Hoc c0 sy huong dan (Supervised learning)
— Cho h¢ thong mot tap cac vi du va mot cau tra 1oi cho
MOl Vi du.
— Rén luyén hé thong cho dén khi né cd thé dua ra cau
tra lo1 dang cho cac vi du nay.
m Hoc khong ¢é su hudng dan (Unsupervised learning)

— Cho hé thong mot tap hop cac vi du va cho né tu
kham pha cac mau thich hop trong céc vi du.

Mang neuron st dung mot hinh thirc hoc co
sy hudng dan

Chuong 9. p.29



Str dung perceptron trong bai toan
phan loal

Raw
Data Data Feature |Features - Class
»Transducer— » »| Classifier >

Raw Pattern | Extractor |Feature
Data Space Space
Space

X1 |

—» Class;
. — *| Classifier .
Xy ——» > Class,,
Features

Fig 14-4: Mot hé thong phan loai day du
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V1 du Perceptron

m Cho trudc: mot tap cac dir lieu vao

® YE&u cau: rén luyén perceptron sao cho né phan loai cac dau vao
mot cach dung dan

X1 Xo Output
1.0 1.0 1
9.4 6.4 —1
2.5 2.1 1
8.0 7.7 -1
0.5 2.2 1
7.9 8.4 -1
7.0 7.0 -1
2.8 0.8 1
1.2 3.0 1
7.8 6.1 —1

10.0

0.0
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Vi du Perceptron: giai phap

m 2 tin hiéu vao X, X

m MOt tin hiéu vao tha ba dugc sir dung nhu mot
thién vi va co gia tri co dinh bang 1,
cho phép dich chuyén duong phan cach

m Mc kich hoat: WX, + WoX, + W,

= Ham ngudng: ham dau, >0 = +1, <0 = -1

day 14 ngudng gigi han ctiing tuyén tinh hai cuc

m Cac trong S6:  duoc khai tao ngau nhién,

cap nhat 10 lan, vai toc do hoc 14 0.2

= Két qua: -1.3x, + -1.1x, + 10.9= 0
X1L
Wy
Xy ——»
. (=)
bias——»
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Tinh tach roi tuyén tinh
(linearly seperatable)

= Trong mot khong gian n ®
chiéu, mét su phan loai O “0
mang tinh tuyén tinh néu %
cac lop caa né cé thé 1 ° 5
duoc tach roi boi mot mat o O
n-1 chiéu. X

m Perceptron khong thé giai oy e

quyét cac bai toan phan
loai khong tach roi tuyén

tinh.
, . - (0, 0) 10
— Vi du: bai toan X-OR ® O 2
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Luat Delta

Tong quat hoa perceptron bang céach:
1. Thay the ham ngudng gi6i han cung bang cac ham
kich hoat khac co kha nang lay vi phan
Vi du: mot ham kich hoat sigmoidal
f(net) = 1/(1 + e*™e)  véinet =) WX
f ’(net) = f(net) * (1- f(net))
2. Str dung luat delta dé diéu chinh trong so trén dau vao
thir k cua nut thir | f: dao ham bac nhét
AW = ¢(d. — 0,) F*(net)x, c: td¢ do hoc

=¢(d - 0) 0, (1-0) x, |d; d?x\u ra mong muon
O;: dau ra that su
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Lan truyén ngwoc (backpropagation)

= Tai cic ndt cua cac mang da tang, 16i ma mot nit phai
chiu trach nhiém cing, phai duoc chia phan cho cac nit &
tang an va céc trong so phai duoc diéu chinh mot cach

phu hop.

m Gldl thugt lan truyen nguoC bat dau tai tang ra va truyén
cac 10i nguoc Ve xuyen qua cac tang an.

Luat delta tong quat dé diéu chinh trong so6 cua dau vao thi
K cua nut thu I:
Aw, =¢(d, - 0,) O; (1 -0)) X, cho nt & tang ra
Aw, = ¢ Y; (delta; w;) O; (1 - O;) X, cho nit ¢ tang an
véi delta, = (d;— O,) O, (1 - O))

| chay trén cac nat cua tang ké tiép ma tai do nat i truyén cac dau
ra cua no.
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Vi du mang Neuron: NETtalk

m V/an dé: phat am van ban tiéng Anh dung

® Dau vao: mot chudi

= Dau ra: 4m vi va trong &m kém theo cho médi ky tu
= Giai phap: 26 output units - OOO0O

VNS

80 hidden units  OOOOOOOOOOOOOOOOOOOO

T AN

7 x 29 inputs |OO Ol IOO OO0 O 100 O IOO @) IOO Ol IOO O

a - C a t -

m Két qua thuc nghiém:
dung 60% sau khi ren luyén véi 500 vi du (100 luot)

cang nhiéu vi du rén luyén => két qua cang tot
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Figure 10.12: A backpropagation net to solve the exclusive-or problem.
The W;; are the weights and H is the hidden node.

Bias W g Bias
| Mm
Who
»

Sir dung 4 mau vi du dé luyén tap:
(0,0)->0; (1,0) ->1; (0,1) > 1, (1,1) ->0

WH2 — '7.0 WOB — 7.0 WOZ — '4.0
W, = -11.0
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Céc van dé lién quan khi sir dung
Neural Networks
m C4c mang da tang la day du vé mit tinh toan, tuy
nhién:
— Lam sao dé chon s6 nat an va sé tang an
— Khi nao str dung cac nut thién léch
— Cach chon mot tap ren luyén
— biéu chinh céc trong s6 hay téc dd hoc nén n.t.n?
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Gial thuat Genetic
= Nam bat y tuong tir thuyét tién hoa
m Hoc duoc Xem nhu 12 sy canh tranh giira cc quan thé

cac giai phap kha di dang tién hoa cua bai toan

= Thanh phan;
— Quan thé cac giai phap kha di
— Ham danh gia
— Cac phep toan tao con mai:
e giao nhau (crossover)
e Dot bién (mutation)

m Gilal thuat:
— biéu kien két thuc: #vonglap,
Trung binh “‘do tot” cia quan thé

l

Khoi tao quan thé

e

N

*Tao con maoi

*Goi ham danh gia

«Chon cac thanh vién tét

«Thay thé thanh vién kém
bang cac con méi

Chon giai phap tir quan thé

!
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