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Mé dau ’

Ngay nay viéc ing dung cong nghé ki thuat cao vao doi song dang 1a mot doi hoi
birc thiét. Mot trong nhiing linh vuc do6 la tri tué nhan tao, ma mot ph'?m quan trong
cua n6 la HEé chuyén gia. Vay hé chuyén gia la gi? Theo gido su Edward
Feigenbaum cua truong dai hoc STANFORD , 6ng la mét trong nhitng chuyén gia
dau nganh vé hé chuyén gia di cho rang: Hé chuyén gia 1a mot hé thdng chuong
trinh may tinh chtra cic thong tin tri thirc va cac qua trinh suy dién vé mét linh vuc
cu thé nao d6 dé giai quyét cc bai toan kho ma doi héi su uyén bac cua cac chuyén

gia trong nganh. Mot cach khac ta ¢ thé thay:

Hé chuyén gia = CSTT + MTSD + GD + Modul héi dap + Thu nhén tri thirc
CAc van dé cua hé chuyén gia:
Quan tri tri thic
Moto - suy dién:
(Sd thong thuong
Sd v&1 Metaknowledge
Sd khong chic chin
Sd xap xi Y logic xac suat

Logic mo

A

\

Giao dién

Hoéi dap

KDD : thu nap (phat hién) tri thuc tir dir liéu
HCG phan tan



Chuong 1: Tong quan vé hé chuyén gia
1.1. HE chuyén gia - chwong trinh &ng dung (HCG - CTUD)
Khdi ni¢gm: Hé chuyén gia (HCG ) 1a mot chuong trinh ing dung (CTUD) khai

thac co so tri thae (CSTT) thu nap tir ngudn tri thire chuyén mén dua trén viée st
dung co ché suy dién dé giai quyét cac bai toan tu van KHO dat trinh d6 ¢& nhu
mot CHUYEN GIA LAU NAM LANH NGHE

i) Ta c6 so d6 mo ta nhu sau:

HCGUD = CSTT + MTSD

(BDTT) 4 ~__

Nguén tri thirc NSD
Chuyén gia Tai liéu chuyén mon

Qua so do trén ta c6 thé thiy: Mot chuwong trinh ing dung dugc xay dung dya trén
CSTT va (MTSD) mé to suy dién. Trong d6 CSTT duoc ldy tir nguon tri thirc. Co
hai loai 14 xin ¥ kién tir cac chuyén gia trong linh vuc d6, cling c6 thé lay theo cach
thir hai d6 1a tong hop tir cac tai liéu chuyén mon. Con MTSD phu thudc vao ngudi
dung do nguoi dung duara .

i) Vai tro cua k¥ su tri thire (knowledge Engineer)

Linh vuc CM Tin hoc
1. Xd HT°QL SUPER Super
Nha ¢/m Super Super
LTV & Super
Analyzer SUPER &
2. XD HCG
Cgia S &
LTV £ Super
KisuTT & Super

Iii) Xay dung hé chuyén gia



Sau khi di xét ai trd cta cac nhan té & muc trén ta cd thé thay rang dé xay dung mot
hé chuyén gia thi can c6 su tham gia ctia cac nhan té. va su két hop cua ho tién hanh
trong mot thoi gian dai( long-term). Cac nhan té bao gom:

- CGia

-LTV

- K7 su tri thiuce

Iv) Hai phuong cach xay dung hé chuyyén gia mg dung
Cach 1:

Véi cach nay c6 su két hop va nd lyc gitia cac chuyén gia, cac ki su tri thirc va cac
1ap trinh vién. Ho lam viéc cing nhau va két qua 13 xay dung mot hé chuyén gia.
HCGUD = Y nd luc (CGia + KSTT + LTV)
Cognitive Engineering
Céch 2:
Trong cach nay khdng cé su tham gia ctia Lap trinh vién

HCGUD = Y nd lre (CGia + KSTT) + CONG CU

ES Generation KBMS
Shell ES ES Building to
Empty ES

V) H¢ tri thirc(knowledge system)
Tri thirc duoc thu nap tir nhiéu ngudn khac nhau nhu Ia:
+Tai liéu
+KDD
+Knowledge Base System
+Knowledge Base System : Hé thong 1am viéc trén co so tri thirc

vi) Hé chuyén gia nham giai quyét bai toan tu van (consultation) kho
vii) Hé chuyén gia phai dat trinh do cao

HTTTQL ‘ HCG
t

—

Nhiéu thong tin




Nhanh Cham  SUPER cross - validation
Chinh xac KCX

1.2. Chu tric hé chuyén gia

Phién tu van chuyén gia Tép tin 1)
Ngay, gio, thang, nam, gigi tinh

\ 4

user < TT(2)-5D (3)
q Expert

A

Kluan/ tu vén (1)

(0) Phién thu nap tri.thtrc : off - line

(1) Phién hoi: dé 13y thong tin

(2) Suy dién On - line
(3) Giai dap

A 4
> Oiao dlén (1) \
y KSTT v

NSD

A

Soan thao M5 to suy dién (3) Giai thich
tri thurc Cac co che| Cac co -« 4)
(5) su dung ché bK

CSTT(2)

)

Y

KDD

\ AN
A 4

CSDL




Phan tich (If ... then)

HCG=1+2+3)+4+5+6
Kenel(nhan)

(1) banh co
i) CHUONG TRINH CO = CTDL + Thuét giai Heuristic
ii) Cam nang
If thé co Then di quan.....
(2) HE¢ T vi
(3) H¢ kham bénh

1.3. Ung dung hé chuyén gia

Hién nay hé chuyén gia dugc tng dung trong nhiéu linh vuc khac nhau: vi du nhu
cbng nghép, ndng nghiép, khoa hoc may tinh, thuwong mai khi tuong, y hoc, quén su,
hod hoc.....Da biét trong giai doan gan day viéc ung dung hé chuyén gia vao linh vuc
gido duc dao tao dang duogc phét trién manh.
O dau can tu van & d6 [ c6 thé | xay dung hé chuyén gia
nén
phai
* Céc dang bai toan (Su tu van)
1 - Dién giai (Interpretation): Pua ra mo ta tinh huéng cac di liéu thu thap
duoc.
2 - Dy bao (Hediction): dua ra hau qua ciia mot tinh hudng nao do, nhu 1a dy
bao thoi tiét, du bao gia ca thi truong.
3 - Chuan doan (Diagnosis): Xéac dinh cac 18i , cac bd phan hong hoc cua hé
thong duya trén cac dir liéu quan séat duoc.
(Khi hé thong hoat dong khong binh thuong)
4 - G& 16i (Debugging): M6 ta cac phuong phap khic phuc hé théng khi gap

su ¢.



5 - Thiétké : lya chon cdu hinh cac déi twong nham thoa man mét sb rang

budc nao do:

x: CAD
{ Intelligent (x) : CAD

6 - Giang day : Phdn mém day hoc, ¢6 thé chuan doan va sua I8i cia hoc sinh
trong qua trinh hoc tap.

- Multimedia

- Internet
Bai tap chuwong 1:
Cau 1: Hé chuyén gia 1a gi? Cho vi du?
Cau 2: Trinh bay ciu tric ciia mot hé chuyén gia trong thuc té.

Cau 3: Liét ké cac hé chuyén gia da duoc Gmg dung thyc té (t6i thiéu 6 hé).



Chuong 2: Biéu dién tri thirc
2.1. Mé dau
O chuong trude ching ta da c6 khai niém don gian nhu thé ndo 1a mot hé
chuyén gia. Mot thanh phan vo cing quan trong cua hé chuyén gia do 1a co s¢ tri
thire. Thong qua cac phién thu nap tri thire ( truc tiép hay gian tiép) ching ta da xay
dung duge mot co s6 tri thire cho hé chuyén gia. Vay lam thé ndo dé quan Ii va thao
tac xu i dé hé chuyén gia c6 thé hoat dong dugc. Trong chuong nay ching ta s& dé

cap dén van dé d6 va giai quyét van dé do nhu thé nao.

HCSTT/ HCGUD = CSTT + MTSD + Giao Dién + Giai thich + Thu nap (KDD)/
Soan thao (Tri thirc chuyén gia)
KB Administrator [ - Du thura
- Pling dan Chinh x4c  phi mau thuan
Y Khéng chinh xac
< - To chirc luu trit ... —  suydién
hi€u ning

- Phan tan

. Chuyén d6i biéu dién cac mirc / user
2.2. D thira (Redundancy)
- CSTT = ( CS luat, CS su kién)
Rlile Base, Fact laase\1>
Tri thicc chuyén vé l.vuc Thong tin vé mot bai toan (cu the)
2.2.1. Du thura luat
DN: cho CSTT: By = (Ry, Fy)
B2=(R2, F2)

Tandi R; =R, < Strc manh suy dién cta R, bang strc manh suy dién cia R,

Bao déng suy dién cho R. Xét Ac F

Tién * *%
{ } ;




A= feFIA — f
GT
VD:
1)anb —c
2)brcad > e
3)and - f
4)c—>g
5)a — h
6)dac > h
)b > u
{a)"= fahj
{a,b}"= {a,b,c,g,u,h}
Nhéan xét: Mot luat trong logic ménh dé = PTH va bao dong = bao dong cua PTH
VD: Logic vi tu:
Vi td (U, XY)atd (V, XZ) - SS (UV, YZ)
V,: SS (UV, XY)ASS (XY, ST)— SS (UV, ST)
V3: SS (UV, XY)ASS (UT, XY) - THAG (U,V,T)

td (U, XY)— td (U, YX)
SS (UV, XY) - SS (XY, UV)
SS (UV, XY)— SS (VU, XY)

GT = { td (P, AB), td (Q, AC), td (K,BQ), td (L,CP) }

t



GT,= .. 7?7

VD: Quy nap toan hoc Py,

1) PAD)

(2 P@H)—>P(@+1)

PO} = {PO.PQ),PQ)....}
vx P (X)

* Viéc xéac dinh bao dong suy dién dua vao SD tién:

{a,d Max, min.quece, stack, {a,d,h} = suy dién c6 tinh chat don diéu T (a,d,h,9)

(d.v6i logic m.dé)

VD: Y(xy) - C(x,y)
{Y(a,b),Y (a, c)}iY(a,b), C(a,b)
Y(a,c), C(a,c)

VD: Xay dung tap luat cho Robot

A C
B E
C E A B
Robot ( Tay (x)
) Tay k°
Trong (x)
L Trén (x,y)
Tay k°ATrong (xX) - Tay (x) +
Tay (X) ATrong (y) — Trén (x,y) +
Trong (y) -
Tay (X) — San (x), Trong (X) +

Tanoi Ri=R, & VACF A;1 :AJFrzZ
Giast R=m:

R =



r - lefti 5 q;
left,] < K
F| < A+K)m=(m)
= |F| =0(m)
DN:
Luatr € R thratrong R < R\{r} =R
Tiéu chuén 1 (4p dung cho logic ménh dé)
r:left - q € R du thra < qe left;,,
giai thich:
left — it —q

Céau hoi: Thuat toan xac dinh bao dong cua 1 tap

Al 0 (m? 0(m) (logic ménh dé)
(SD tién)

VD:

l)arm - u

2) u —>C u—c

3Jarb—>c arb —>c

Hu b Q% : Thur tw c6 anh huong re R khong

5 b -0

6) g —> C

- Khi xét céc biéu dién 1a logic vi tir — van dé du thtra nhu thé nao?

2.2.2. Du thua su kién

Gia su co so ludt khong chira ludt du thira
DN: Xétr:left > q
f — left
f dugc coi 1a du thira trong r <> thay r boi r : left \{f} — ¢ van c6 tap luat tuong

duwong (R|{r})v {r} =R

10



TC2: fdu thia & f < (left\ry) |

Giai thich: (m?)
r(left\{f))u {f} - q 0 (m)

CHUY:

- Du thtra khong c6 ¥ nghia la vo ich }

- Duy tri du thira kéo theo nang cao chit luong suy dién

= KSTT q.dinh du thtra ¢6 vo6 ich hay khong?
VD: GT = {a,m} KL = {c}

Vet, :{ r, rz}

Vet, = {1y, 1, 15,16}
Luéat hop thanh (compositional rule):
T et1: @ A M — c (tang suy dién, giam bg nho)
VD: Hé chuyén gia chimg minh biéu thirc hoa hoc
Tri thuce 7:
2.3. Mau thuin (consistency - inconsistency)
2.3.1 Mau thuan tudng minh
- Khi duy¢t CSTT, chi qua ht bén ngoai cua céac luat da phat hién ra ><
DN:
Ta noi: r left >q><r:left ~ q

< +left ¢ left hodc left < left

+q><q’
Trong logic ménh d&: p>< p
Trong logic vi tir:  + p(a) >< p (a)
+p (8) >< VX p(x)

+p(a) >< vx p(a)
Trong luat s.xuit: X=3><X =4
X< 9><X>10

11



Phat hién méu thudn m(m - 1) cap (r,r)  O(1)

{ lef] < k 2 } o(m?)
0(k%) 0 (K log;K)

* X1r Iy mau thuan
- Xt 1y cuc bd r><r
+ theo trong s6
+ theo linh vuc chuyén moén
r thudc linh vyc chuyén mon A
r thudc linh vyc chuyén mon B
+ theo xur Iy ngoai 1¢: r — chung; r ngoai 1¢; left left
- Xtr Iy tong thé: thé hién trong:
PO THI MAU THUAN : - dinh 1a luét
{ - canh 12 mau thuan

, A ,
(rr)eA o r><r

AN
N

100

Nhu vay:

Bién phap: Vit bo tap luat (tap con cac ludt) Rg <R sao cho R\ Ry tr¢ thanh phi ><
Theo nhirng dd thi: bo luét cung cac canh lién thudc dé ¢6 mot do thi con R\ Ry chi
con cac dinh ¢6 1ap (tc 1a (R, Ry, ))

+ Tiéu chuan (Rg) — max / min

- Tiéu chuan (Rg) =- R — min
Z w(r) — min
reRy

12



2.3.2. MAu thuin khéng tudng minh (KTM)
BN: CSTT (R,F) chira >< KTM

FeF 1) F khong chira cap su kién dung do
SUY DIEN *
2) F. chtra cap su kién dungdd F —— > F,

VD:
1)a—b faufr= {a,u,...e,...é}

2)b > ¢
3)c >d
4)d —> e
5)aru —» Vv

B)v > w

TYWAU — e

* Thuat toan:

Xéta e F: Ri={rj:left; »>qj/a eleft;}
Ro={r:left, ->q/a eleft}

= R;=R\{R{,R,}

= R, =R;UR3; R, = R,UR;

Mau thudn khéng tuong minh (R)< Mau thuidn khong tudng minh (R;)A mau

thuan khong tudng minh (R )

Néu va R;= ®hoic R, = @; R =LA thi mau thuin khong tuong minh (R)<

left; chura cap sy kién dung do O(mz)

2.4. Luu trivr CSTT
A. Céu tric tinh: Vi bang luét luu trit bang mang ARRAY
VD: 1)arb —c a b C
b c d e
2)bacad > e a d f
C g
a h
d Cc h
b u
Vé tréi Vé phai

13



3)and - f

Hai luu trit co s& su kién va co so luat

4)c—>g

5)a— h

6)dAac— h

Nb—u
Tén Y nghia
A ++++
b K I)
C * Kk X %
d e

B. Ciu tric dong

a |++
A 4
b
A 4
c * *

Co sé luat

SK1 SK2 SK3 KL
a b c

b c d e

a d f

c g

a f

> a e
b d > e

14




C. Chu tric lai
CS/ Bang su kién

Gia tri: luu thuc trong may tinh (boolean)

Ngit nghia: dién giai y nghia ctia n6
Cau hoi: user dua ra cac goi y ddi véi su kién
Tro: chi ra vi tri xuit hién dau tién trong bang luat
tré 1: chi su kién tiép theo
trd 2: moc ndi cac su kién cung tén

tro 3: nap 1 danh sdch moc noi gitra cac luat

STT | Tén | Gid | NN | Ques | VT | VP | Tro | STT | Tén | Trol | Tro2 | Tro3 | Dang

tri s.k
1 a — |t ? 1 1 a 1
2 b — |&&& 9?2 | 1 2 b A) 1
3 C — 7] 1 1 3 C A) 1
4 b ‘) 1
4 d — | #2771 5 C ‘) 1
5 e — ] 8% | 7| _ 1 6 d ‘) 1
7 ) 1
2 | a | 1
o | oY) :

Cha y” Cau trdc dit liéu ndo thi gan véi thao tac do
+ Cap nhat: thém, bdt, sira: tat ca thao tac nay la do nguoi quan tri tri thirc,
hay la ki su tri thirc dam nhan

+ Suy dién

15




2.5. Soan thao tri thic:

()
K.E
CSTT
BDTT
Chuyén gia w Y,
(NN tu nhién) Y
l a—b (NN Ip trinh)
Text Editor »  Checker /; Mau thudn™\ » Quan Ii du thira
5 Cui phép I
text file PT cd phap Sy chuyén d6i
Van pham

2.6. CAp nhat siva doi
A. Hién thi

CSTT Brower Dang biéu thi ngoai ____, text (linear)

Do hoa (non-)

Linear - arb > ¢ a——» C

b< e/d

bacad > €
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