MO PAU
1. Pong lwe nghién ciru

Xir 1y tri thitc noi chung cling nhu tich hop tri thirc néi riéng hién lién quan dén nhiéu linh vuc
nghién ctru khac nhau, chéng han nhu Co sé& dit liéu khi nhiéu co s¢ dit liéu can phai dugc sap nhép,
hodc Truy hoithéng tin khi c¢6 nhiéu ngudn thong tin can phai dugc tong hop, va ciing lién quan dén cac
Heé théng da tac tr khi ma céc tac tir v6i nhitng sy hiéu biét khac nhau can phai dat dugc mot sy dong
thun trong viéc phan chia tai nguyén hay phdi hop hoat dong.

Cac ky thuat tich hop tri thirc truyén théng boc 10 mot sd nhuoe diém khé co thé vuot qua va giai
phap khic phuc cac nhuge diém cua chung 1a tich hop tri thie st dung k¥ thuat dam phan va tranh
luan.D6 1a dong lyc dé luan 4n nghién ciru st dung cac ky thuat nay khi tich hop cac co sé tri thire trong
logic kha niang. Mot logic duoc xem c6 su chit ché cua logic xac sudt va sy mém déo cia logic md
trong biéu dién tri thirc khong chic chan va khong day du.

2. Muc dich, dbi twong, pham vi, phwong phap nghién ciru

Muc dich nghién ctru:cua luan 4n 1a dé xuat phwong phap tich hop cic co s tri thire kha ning va kha
nang biéu trung thanh mot co s& tri thirc chung dai dién t6t nhat.

bé dat duoc muc dich nay ludn an tap trung vao tra 161 ba cau hoi nghién ctru chinh nhu sau:

Mt la, khung dam phan trong tich hop céc co sé tri thire kha ning dugc xdy dung thé nao? Nhimg tinh
chat nao cua tich hop cac co sé tri thie kha ning sir dung k¥ thuat dam phan 1a tinh chit dang mong
doi? Qua trinh tich hop cac co sé tri thire kha ning theo khung dam phan va cé cac tinh chat dang mong
doi dugc xay dyng nhu thé nao?

Hai la, cc dinh dé va thudc tinh logic ndo ma qua trinh tich hop céc co sé tri thirc kha ning st dung ki
thuat tranh ludn can phai théa man. Qua trinh tich hop cac co sé tri thitc kha ning sir dung k¥ thuat
tranh luan dva vao cac dinh dé va thudc tinh logic can thoa man dugc xay dung nhu thé nao?

Ba la, nhiing dinh dé nio ma qua trinh tich hop cac co sé tri thirc kha ning biéu trung can phai thoa
mén. Nhitng toan tir ndo dwoc xay dung tir cic phép toan trong logic kha ning biéu trung co thé thoa
mén tat ca hodc mot phan cac dinh dé d6. Co thé thyc hién tich hop phan cip cic co so tri thirc kha ning
biéu trung theo quan diém dinh dé dugc khong?

Poi twong nghién ciru:La cac ki thuat biéu dién tri thirc, cac ham khoang cach, cac do do khong nhat
quén, cac phuong phép tich hop tri thirc bang dam phan va tranh luan trén co sé tri thirc kha ning va co
sé tri thirc kha nang biéu trung.

Pham vi nghién ciru:Nghién ctru cac phuong phép tich hop tri thue dung cac ky thuat dam phan, tranh
ludn va quan diém dinh dé trong trong logic kha ning va logic kha ning biéu trung.

Phuong phap nghién ctiru

Luén an da su dung cac phuong phap nghién ctru sau:

Thir nhat, Phuong phdp phdn loai, phan tich vatong hop 1y thuyét: duge st dung dé téng hop, phan
loai va phan tich cic nghién ctru vé nhiing van dé lién quan dé phat hién cac khoang trong nghién ciru
va xac dinh van dé nghién ctru ma luan an can giai quyét. Phuong phéap phan tich con dugc sir dung khi
dé xuat cac khai niém méi lién quan dén van dé nghién ctru ciia ludn 4n sao cho nhiing khéi niém méi
dugc phat trién dya trén nhidu nhat c6 thé cac khai niém di c6 lién quan.

Thr hai, Phirong phdp tong quat héa va trieu twong héa duge st dung dé mo hinh hoa van dé tich
hop tri thitc st dung cac k¥ thuat dam phan va tranh lun nhu:xay dung cac mo hinh tién dé, mo hinh



xdy dyng va mo hinh chién lugc cho hai cach tiép can sir dung ky thuat dam phén va tranh luan, dong
thoi khao sat méi quan hé giita cac mé hinh nay ciing nhu dé dé xuét cac dinh dé vé tich hop cac co s
tri thirc kha ning biéu trung, nghién ciru cac dic tinh logic ciia toan tir tich hop cac co so tri thic kha
nang biéu trung theo quan diém dinh dé va tich hop phan cap cac co s tri thie kha nang biéu trung.
Thir ba, Phirong phdp cu thé héa duoc st dung dé d& xuit quy trinh va khung logic dé tich hop céac
co s tri thirec kha nang twong tng st dung k¥ thuat dam phan va tranh luan, cling nhu xay dung cac vi

du minh hoa cu thé dé 1am rd van dé duoc khai quat, trtru twong,.

Chuong 1. KIEN THU'C CHUNG VE TiCH HQP TRI THUC
1.1. Logic kha nang

Ly thuyét kha ning, dugc gidi thiéu boi Zadeh va sau d6 dugc phét trién boi Dubois va Prade va
nhiéu nha nghién curu khac, 1a mot khung rat ty nhién dé d6i pho voi sy khong chic chin vé dinh tinhva
thir ty. N6 lién quan dén tri thirc phi xac sudt va dic biét thich hop khi ti 16 khoéng chic chin chi phan
anh moi quan hé wu tién giita cac phan tri thirckhac nhau. C6 mot sb biéu dién mirc d6 kha niang. Cac
biéu dién duogc hd tro nhiéu nhit nhu sau:

e Tinh kha nang thyc hién, vi du: "cé thé stra xe cii".

e Tinh hop Iy trong d6 dé cap dén murc d6 ma mot su kién c6 thé xay ra, vi du "co thé 1a troi mua vao
ngay mai".

e Tinh nhit quan hodc kha ning tuong thich lién quan dén mét cai nhin hop 1y vé kha ning va lién
quan dén chinh tri thirc ¢6 sin, vi du: "Minh khong thé di xe may", biét rang "Minh da bdn tubi"

O muc d6 ngir nghia LKN dwa trén khai niém cia mot ham phan bd kha ning (possibility
distribution) ky hiéu béng 7, 1a mét anh xa tr  vao [0, 1] dé dai dién cho tri thiresdn co. n(w) = 1co
nghia 13 ching ta hoan toan c6 thé cho w 1a mot thé gidi thuc (hodc w thoa méan hoan toan), 1 >
m(w) > 0 c6 nghia w chi dap tmg (hodc thoa min) duge mot phan, trong khi m(w) = 0 c6 nghia w chic
chén khong phai 1a mot thé gi6i thuc (hodc khong dap tng tat ca).

Tir mot ham phéan bd kha ning mta c6 thé xac dinh dugc mirc d6 kha nang (tinh hop 1y) clia cong
thirc ¢ ky hiéu 1a [[(¢) = max {r(w)|w € Q, w E ¢}. 6 1a mirc d6 doi hoi ciia md hinh ¢ ddi véi
nhimng tri thirc sdn c6 va mirc do chéac chan (su can thiét (neccesity)) ciia mdi cong thic ¢: N(¢p) = 1 —
]_[(—m;b)déi véi céc tri thiresan ¢, N () =1conghiamla phﬁn tri thirc hoan toan chic chin hodc mot
muc tiéu bt bude, trong khi N(¢) = 0 thé hién khong c6 tri thirc ddi véi ¢ nhung khong c6 nghia 1a ¢
sai.

O mirc d6 cti phap, mot cong thirc dugc goi 1a mot cong thire kha nang duge xac dinh bang mot cip
(¢, a)trong d6 ¢ 1a mot cong thirc ménh dé va a € [0,1]. Cap (¢, a) c6 nghia 1a mirc d6 chic chan cua
¢ it nhit bang a(N(¢) = a). Phan tri thirc khong chic chin co thé biéu dién bang mot co so tri thirc kha
nang (PKB Possibilistic Knowledge Base) 1a mot tip hitu han cic cong thirc ¢6 dang B = {(¢;, a;)|a; >
0,i =1,...,n}. Chung ta ky hi¢uBn(B)laco so tri thitc ménh dé duoc lién két voi B, cu thé no 1a céc co
s& tri thirc thu dugc tir B bang cach loai bo di cac trong s ciia cong thic, tirc 1aBn(B) = {¢;|(¢;, a;) €
B}. Mot PKB B 14 nhat quan néu va chi néuBn(B)la nhit quan.

Cho mot PKB B, no6i chung c6 thé c6 nhiéu phan bb kha ning théa man co so tri thirc ndy, nhung
phan bd kha ning dic ta it nhat ky hiéu 1a mzduoc xac dinh nhu sau:

Pinh nghia 1.6. Vi Vw € Q,



1 néuVv(ep;,a;) €EB,w E ¢,
1 —max{a;: (¢;,a;) € Bvaw ¥ ¢;} nguwoc lai

(@) = { (1)

Dinh nghia 2.7.(a-cut va strict a-cut) Cho B 1a PKB va a € [0, 1]. Ching ta goi a-cut (twong (ng strict
a-cut) cia B, ky hiéu 1a B,, (twong tmg Bs,) 1a tap cua cac cong thirc ménh d& trong B ¢6 mirc do chéc
chén it nhat bang a:

B., = {¢ € Bn(B)|(¢,b) € B,b = a} (1.2)

(twong ung 16n hon a,Bs., = {¢p € Bn(B)|(¢,b) € B,b > a}) (1.3)
Pinh nghia 1.8. Cho B, va B, 1a hai PKB. B, va B,duoc goi la twong duong ky hiéu B, = B, néu

Mg, = T[BZ'

1

Sy turong duong cua hai PKB ciing c6 thé x4c dinh nhu sau:

B, = Bynéu(B)sq = (By)sq VOi Va € [0, +00). (1.4)
Pinh nghia 1.9.Mtc d6 khong nhat quan (Inconsistency degree) cia PKB B dugc xac dinh nhu sau:
Inc(B) = max {a;: B,,, 1a khong nhat quan} (1.5)

Mirc d6 khong nhat quan ciia B 14 trong s6 1on nhéat a;sao cho a;—cut ciia B 1a khong nhét quan. Véi
Inc(B) = 0 thi B 14 nhat quan.
Pinh nghia 1.12. [25](Suy luan kha nang (Possibilistic inference)) Cho B la mot PKB. Cong thuc
(¢, @) 1a mot két ludn kha nang cua B, ky hiéu B +,, (¢, a), néu:

- Bomew F 9 (2.9)

- a>Inc(B) vaB., i+ ¢. (1.10)
1.2. Logic kha ning biéu trung

Logic kha ning biéu trung (LKBT) 1a rong cia LKN duoc dé xuét bang cach sir dung thtr ty mot
phan véi trong sb clia cac cong thirc ménh dé 1a ky hiéu. Trong LKBT, cac trong s6 thé hién cac gia tri
chic chin khong dugc biét trén thang do thir ty toan phan. Chi c6 mot phan tri thirc vé sttc manh tuong
ddi coa trong s6 duoc cho 1a ¢6 san. bong lyc co ban cho bién thé LKN nay la trong mot s6 tinh huéng
thyc té kho c6 thé gia dinh rang cac trong sd gan lién véi cac cong thirc duoc biét chinh xac du dé duoc
xép hang.

Twong ty nhu LKN, trong LKBT chung ta ky hiéu £ biéu thi mot ngén ngit ménh dé. Cac cong
thirc dugc ky hiéu 13 ¢4, ..., ¢, va Q 1a tap hop céc biéu dién. [¢] biéu thi tip hop cac md hinh cua ¢,
mdt tap con cua Q. Nhu thuong 18, -va  1an lugt biéu thi suy luan ct phép va ngit nghia.

» Cuaphap LKBT
Pinh nghial.13. (vé co s TTKNBT) tap hop gocuia cac biéu thirc biéu trung a; dong vai trd trong sd
thu duoc bang cach sir dung mot tap hop cac bién hitu han (goi 1a trong s6 co ban) H = {py, ..., Py, - }
va cac toan ti max /min dugc xay dung trén H nhu sau:

1. Hcgp; 0,1 € gp;

2. Néua,, a; € g thi max(a;, a;) va min(a;, a;) € $, ¢ day thira nhan rang 1 > p; = 0, Vi.

Co s6 TTKNBTB = {(¢;,a;),i = 1,..,n} 1a mot tap cac cong thiic ¢; trong ngdn ngit ménh dé £
va a; lién két v6i ¢; duoc goi 1a mot trong s, d6 1a mot biéu thire biéu trung cta cac toan tmax, min
va duoc xay dung trén H. Trong LKBT, cong thirc(¢;, a;)biéu thi ringN (¢;) = a;, & dayN 1a do do can
thiét.



Céc toan tir min va max 1a giao hoan, [27] chi ra rang bat ky biéu thirc biéu trung nao ciing c6
thé duoc trinh bay dudi dang
min;_q, ,Maxj—q, pXjhaymax,_; mming_q Xk (1.11)
& day x;, xp, 12 céc bién don trén [0, 1].
Pinh nghia 1.14. Dinh gi4 1a 4nh xa dwong, v: H — (0,1], n6 khdi tao tit ca cac trong sd co ban trong
H.
Mién nay duge md rong cho tat ca cac toan tir max/min va két hop hai toan tir nay trong H. Ky hi¢u V
1a tap hop tit ca cac dinh gia trén H, ching ta noi rang a; > a; néu va chi néu Vv € V thi v(aq;) =
v(a;).
Pinh nghia 1.15. Cac quy tic suy luan trong LKBT dugc dinh nghia nhu sau:
L. Fusion: {(¢,p), (p,p")} + (¢, max(p, p"));
2. Weakening: (p,p) + (p,p") ifp = p’;
3. Modus Ponens: {(¢ = ,p), (p,p)} - (Y, p);
Tir cac quy tic trén, c6 thé suy ra
4. Ludt Modus Ponens mo rong: {(¢ = ¥, p), (p,p")} - (Y, min (p,p"))
» Ngir nghia cia LKBT
Pinh nghia 1.16. Gia sit B = {(¢;,a,):i = 1, ...,n} 1a mot TTKNBT. C6 thé co nhiéu phan b6 khong
kha nang dac biétrgz dugc xac dinh nhu sau:
max;.¢;es(w) %

Vo € 075 (@) = {0 néu B(w) = B

,sa0 choB(w)={¢p € B: w - ¢} (1.12)

va do do can thiét Ny twong Gmg voi phan b nay 1a:
Ng(¢;) = minggp,T5(w) = MiNygp,MAX).¢ ¢ B(w) Y (1.13)
o day[¢;] = {w € Q: w + ¢;}.
Trong LKBT khéng c6 thut ngir "1 -", do d6 cong thirc xac dinh phan bd khong kha niang T (w)theo
cong thirc (1.12) d& phu hop v6i bdi canh nay.Khi d6, T, khong phai 1a phan bd kha nangT, (w),vi thé
n6 duoc goi 1a phan bd khong kha ning biéu trung.

Chuong 2. TONG QUAN NGHIEN CUU
2.1. Tinh hinh nghién ctru tich hop tri thirc sir dung ky thuit dam phan
2.1.1. Mé hinh dam phdn tri thirc ciia Booth

Trong tiép can cua R.Boothvdi ¥ tuong 1a thu hep va md rong dé tich hop cac phan tri thirc cia
céc tac tir thanh mot phan tri thirc nhat quan. Ong da dua ra phuong phép hai giai doan cho van dé nay.
Giai doan thu hepla lam yéu cac phan tri thircgdy mau thudn tir cac tac tir khdc nhau thanh mot dang ma
chung c6 thé nhat quan khi dugc tich hgp voi nhau. Giai doan md rong don gian chi 1a thém vao tap két
qua. Y tudng nay duoc trién khai trénmét khung lam viée cho dam phan tri thirc bao gdm hai mé hinh 1a
mo hinh tién d& va mé hinh thu tuc.
Giai doan thu hep
Giai doan nay tap trung xay dung ham thu hep xa hoi (Social contraction), ky hi¢u SC.Ham nay dugc
dinh nghia 1a:f: gSources _, qgSources



trong d6, mot hd so tri thireSda cho bao gdm céc co so tri thirc dugc cung cap boi cic nguonSources,
ham SCtra vé mot hd so tri thirc méi f (§ ) trong d6 S dugc sira dbi (1am yéu) dé cac co so tri thirc cua
n6 nhat quan voi nhau. Him f cin thoa mén ba tinh chét sau:

(sc1)S < f(S).

(sc2)f (§ ) nhit quan.

(sc3) Néu S nhét quan thi f(§) =8.

Ngoai ba tinh chét nay, thi trong s6 cic ngudn, cd mot ngudn phan biét hoan toan déang tin cdy,
theo nghia 13 bat ky tri thirc nao dugc cung cdp bdi ngudn nay déu cé thé duge coi la dung va vi vay
khong bao gid bi 1am yéu goi 1a source 0la nguon déng tin cdyhoan toan va phan anh didu nay bang
cach dua ra quy tic sau cho ham SC:

(sc4)fo(S) = S,.

Ky hiéu tap hop cac ngudn tri tap S, 1a Sources™.
Ham thu hep xa hoéi khi dé dinh nghia nhu sau:
Pinh nghia2.1. Cho f: BSources —, @sources £ 13 ham thu hep xa hoi (quan hé véi Sources) néu va chi
néu théa min cac dinh dé (sc1)-(sc4).
Viéc loai bd bét tri thure tuong irng véi mot ham thu hep xa hoi cia mdi tac tr duge dinh nghia nhu sau:
Pinh nghia2.2.Cho f 1a mft ham SC va cho i € Sources*. Ching ta dinh nghia ham 6{ BXB - B,
v6i moi S,T € B,T = f;(U), sao cho U € B nhu vay U; = S,U, =T valU; =W véi moi
j & {0, i}. Chung ta goi 6{1& ham thu hep xd héi cia i (lién quan dén f)
Pinh dé2.1.Cho f 1a mot ham SC va cho i € Sources™ thi 9{ théa man:

(ind)Sc SO/ T

(ind2)(S © T)NT # @

(ind3) NuSNT =@ thiS©/T=S
Céc dinh dé (sc1) - (sc4) tao thanh tap hop cac dinh dé cho ham SC, n6 quy dinh cach mot ham thu hep
x4 hoi can thuc hién dé c6 duge tinh hop 1y ma chi can thay ddi it nhét.
Giai doan thir hai (goi 1a mé rong), don gian chi 1a thém vao tap két qua
Pinh nghia 2.3. (Ham lua chon)
Ham lya chon 1a mot anh xa g: Q — 2Sources® ga4 cho:
(80a)g(0) # @.
(g0b)i € g(0) suyra S™ # W (sao cho o = (5°, ...,5™))
Ham Iya chon dam béao rang c6 it nhat mot ngudn va ngudn nay van con “khd néing nhwong bg”.
Pinh nghia2.4. (Ham 1am yéu)
Ham A,: Sources* — B v6i A, (i)biéu dién cho sy 1am yéu cia S™ véi didu kién i € g(o) thoa man:

(A0a)S™ < Ay (D)
(AOb)A, (i) = S™ suyra S| = W.
2.1.2. Tich hgp tri thirc bang tré choi dam phdn
Konieczny dé xuit mot ho cac toan tir tich hop tri thic dwa trén ¥ tuong cta Mé hinh dam phdn tri

thike ciia Booth &6 1 1am yéu tri thiic cta cac tac tir sau mdi vong dam phan dé dugc két qua tich hop

nhat quén. Y tudng co ban ciia tiép can niy la sau mdi vong dam phén céc tac tir lién két voi cac ngudn



khac gan nhét (phu hop nhét). Vi vdy, nguon "xa nhat" so voi nhimg ngudn khac chic chan s& 1a ngudn
yéu nhit va chinh ngudn nay s& phai nhugng bo. Mot cach truc quan, tai mdi vong dam phan s& c¢6 cac
Iua chon sau:

- Céc ngudn dugce cho 1a “gan nhat” s& giir lai, vi vdy ngudn "xa nhat" s& phai nhugng bo.

- Tai mbi vong dam phén, néu mot tac tir c6 tri thuc trai ngugc voi cac tac tur con lai thi s€ )
ging thay ddi tri thirc ctia né dé dugc cac thanh vién khac chap nhan, vi vdy céc tri thirc it tng
ho nhét thuong dé bi loai bo.

- Theo quan diém da sd: néu céc tri thirc cua tit ca cac thanh vién tham gia dam phan déu dang tin
cay (theo nghia la no6 cé nhiéu co hoi duge chon), thi viéc dugc da sb ung ho sé 1a Iya chon hop
ly.

Trong d6, Konieczny sir dung “Mo6 hinh trd choi Tri thirc” va viéc xem xét cac ngudn tri thirc theo
quan diém hop Iy, trong khi Booth coi cac ngudn 1 tng ctr vién dé lam yéu.
Cac ham lya chon va lam yéu duoc dinh nghia nhu sau:
Pinh nghia2.6. Mot ham chon 1a mét ham g: € - € sao cho:

- g cevw

- NéuAW ZTthidp € g(W)saochop £ T

- NéuW¥ =W thi g(¥) = g(¥)

Pinh nghia2.7. Mot ham yéu 1a ham A: £ — £ sao cho:

- ¢ =A@

- Néugp=A(p)thip=T

- Néug = ¢’ thi A(p) = A(p")

Sau day mé rong cac ham 1am yéu trén ho so tri thirc trong d6 W’ 1a tap con ciia W

Ay,= HgoelPrA(fp) L H(pE‘P\‘PI P (2.1)

Diéu nay c6 nghia 1a chi lam yéu cac co s tri thirc ctia W trong W' va céc co s6 tri thirc khac khong
thay doi.
Pinh nghia2.8.M4t mo hinh tro choi tri thire 1a mét cap NV = (g, A), sao cho g 1a mot ham chon va A 1a
mdt ham suy yéu.

Giai phap dé mot ho so tri thire W cho mdt mé hinh trd choi tri thirc V' = (g, A), chil y N (¥) 1a mot
hd so tri thirc Y, xac dinh nhu sau:

- Y=V

- W= Ag(‘l’i)(Lpi)

- ¥, la dau tiénW¥; nhat quan

Céc dinh nghia vé mo hinh tro choi tri thirc, ham lam yéu va lya chon dam bao rang mdi ho so tri
thirc W c6 mot giai phap khi cac rang budc u nhat quan.
Pinh 1y2.2. Cho W 1a m6t ho so tri thirc va p 1a mot co so tri thirc. Néu W 1a khong rdng va p nhét quan
thi A ‘PJ’\? Au nhét quan va ‘P]'\‘r dat dén mot sb vong gidi han.

Tiép can nay da khac phuc dugc nhitng nhugc diém vé tinh khong an danh ctia tiép can ctia Recharh
Booth & trén. Tuy nhién cac két qua tich hop cua tiép can nay lai khong duogc dic ta tot.



2.1.3. Tich hop tri thirc bang dam phdn mdc cd

Trong D.Zhang trinh bay mét tiép can tich hop tri thire trong d6 tri thirc ciia mdi tac tir tham gia dam
phan duoc phat biéu dudi dang logic v6i sy uu tién theo mot thir tu toan phan (total pre-orders). Qua
trinh dam phan dua trén nguyén tic cac bén nhuong bd ddng thoi it nhit. Quy trinh dam phan nhu sau:
O thoi diém bét dau cuia dam phan, tit ca cac bén tham gia dé trinh tat ca tri thirc ciia minh dén trong tai.
Néu khong c6 mau thuin trong s cac tri thirc nay, qua trinh dam phén sé& két thuc va su dong thuan don
gian la sy lya chon cua tat ca cac tri thirc do. Nguoc lai, mdi tac tir s& phai nhuong bo béng cach bot di
mdt sd tri thirc it quan trong nhat (hay c6 d6 wu tién thip nhat) ctia minh va dé trinh lai cho trong tai.
Qua trinh trén dugc lap lai cho dén khi dat duge déng thuan hoac tinh huéng bat déng (khi mot trong hai
bén phai nhurgng bo tat ca tri thitc ctia minh) xdy ra.

D.Zhang dwa ra cac tién dé ma mot giai phap dam phéan nén c6 bao gom:

Tién d& 2.1 (Nhdt qudn). Usey f;(G) 1a nhét quan.

Tién dé nay yéu cau két qua cua qua trinh tich hop bang dam phan (néu thanh cong) phai tra vé tap tri
thirc nhat quan.

Tién dé tiép theo thtra nhan réng bét ctr lic ndo mot tac ti tao ra su nhuong bo, chi nén xem xét tir bo
nhitng doi héi wu tién it nht.

Tién dé 2.2 (Tinh bao ham). f;(G) 1a bao ham véi moi i.

Theo hai tién d& chi rd hai tinh hudng dic biét cuia dam phan. Tién dé dau tién thoa thuan khi khong
c6 mau thuan trong s6 nhiing tri thirc ctia cac tac tir. Trong trudng hop nhu vay chung ta thira nhan rang
tat cac tac tir chap nhan 14n nhau véi tri thirc ciia tac tir khac.

Tién dé 2.3 (Tdp hop cé Iy). néu G 1a khong c6 tinh mau thuan thi £;(G) = X;v6i moi i

Truong hop dic biét thir hai sy thoa thuan véi cac tinh huéng khong déng thuan, d6 1a, c6 k ma
X, = @. Trong truong hop nay khong dat dwoc sy dong thuan.

Tién dé 2.4 (Khong dong thudn). Néu G biéu didn mot tinh hudng khong dong thuan thi £;(G) = @véi
moi i.

Cubi cung tién dé yéu cdu mot giai phap dam phan nén doc 1ap véi bat ky su nhuong bd dong thoi
trir khi khong c6 sy nhugng bo can dén. R rang tién dé 1a mot dang tuong tu véi tién dé vé Tinh déc
ldp cua cac lya chon khong phu hop (I1A — Independence of Irrelevant Alternatives) ciia Nash
Tién dé 2.5 (Loai b6 déc ldp). Néu G’ =,,,, G thi £;(G) = f;(G") trir khi G khong c6 tinh mau thuan.
Pinh 1y 2.3. Mot giai phap dam phan 1a giai phap nhuong bo dong thoi F néu va chi néu nd théa man
cac tién dé: Nhat quan, Tinh bao ham, Tap hop co6 1y, Khong déng thuan, va Loai bo doc 1ap.
B6 dé 2.1.ChoG'la két qua cua mot vong dam phan thich hop 16n nhit cuaG = (X;, >;);cy. ThiG' =
X7t <Dien, sao chosi=<;Nn (X7t x X71H
Pinh dé 2.2.Giai phap nhugng bo ddng thoi thoa mén thude tinh sau:

e (Tbi wu Pareto yéu) néu f(G) =(8, ....,d), khong co6 két luan logic c6 tinh bao ham nhat
quan0 € 2(G)mao > f(G).

2.2. Tinh hinh nghién ciru tich hop tri thirc sir dung ky thuit tranh ludn

2.2.1. Tir tich hop cdc hé thong tranh luin

Trong Sylvie Coste-Marquis va cac cong sy dé xuat mot khung 1am viéc dé xir 1y truong hop khi cac

tac tr khong chia sé cung mot nhom Idp luan va khong nhat tri vé€ moi quan hé tan cdng: moi tac tir co



thé c6 quan diém riéng vé tin cong va do do tac tir c6 thé tin rang mot 1ap luan tin cong mot 1ap luan
khac, trong khi mot tac tir khac co thé tin rang day khong phai 13 trudng hop nhu vdy. Tich hop cac hé
thong tranh luan c6 thé duoc sir dung dé xac dinh (tap hop) cac 1ap ludn duge nhom chap nhan.
Pinh nghia 2.21.4 hé thng tranh luan timg phin trén A 1a mot bo bon PAF = (A,R,I,N) sao cho A la
mot tap cac 1ap ludn, R, I, N 1a quan hé nhi phan trén A. R 1a quan hé tan cong, I 1a quan hé lam ngo va
RNI=@.N=(AxA\R UI) dugc goi 1a khong cé quan hé tin cong.
RS rang N duoc suy ra tir A, R val cho nén mot hé théng tranh luan timg phan c6 day du. MJi PAF
trén A ¢6 thé duoc xem nhu mot dai dién nho gon cua mot tdp hop cac AF trén A, dugc goi la phﬁn hoan
chinh cuda né:
Pinh nghia 2.22. Cho PAF = (A,R,I). Cho AF = (4, S). AF 1a mot hoan chinh ctia PAF néu va chi
néuR € S € R U I Tap hop cic phan hoan chinh ciia PAF ky hiéu 1a C(PAF).
Chuing ta xac dinh khai niém mé rong AF:
Pinh nghia 2.23. Cho § = (AF,,..., AF,) 1a mot hd so cia nAF, voi mdi AF; = (A;, R;, N;). Mot mo
rong ctia mot AF = (A, R) vdi g 1a bat ky PAFexp(AF, $) xac dinh bai (AU U; 4;, R',I', N') sao cho
RS R va(AXxA)\RCS N
Néu & = @ thi exp(AF, ) = AF. Ham exp tham chiéu dén nhu mot ham mo rong.
Ménh dé 2.9. Cho § = (AF,, ..., AE,) 1a mot ho so cua n AFs voi mdi AF; = (A;, R;). Cho AF = (A, R)
va cho N 1a quan hé tuong tmg khong tin cong. Cho conf (%) = (U; R;)N(U; N;) 1a tip cac tuong tac
sao cho a ton tai mau thuin trong hd so. Mé rong dong thuin cia AF trén ¢ ky hiéu exp, =
(A", R",I',N'") véi:

e A'=AUU;A,;,
R" = RU((U; R;\conf ($))\N)
I' = conf ($)\(RUN)
e N =(A"xA\(R'UI

La mdt mo rong cua AF trén g trong ngit canh ctia Dinh nghia 3.23.

Céc tac gia cling dé xuat cac toan tir tich hop cac 1ap luan dugc chip nhan thong qua cic ham khoang
cach va ham két tap nhu sau:
Pinh nghia 2.24. Cho $ = (AF,,..., AE,) 1a mot hd so cua nAFs. Goi d 1a bat ky khoang cach gia nao

gifta cac AF, goi ® 1a mot ham két tap va cho expy, ..., exp, 1a n ham mo rong. Tich hop cua @ 1a tap

A? ({(AF,,...,AE,),(expy, ..., exp,)) = {AF trén U A; |AF nho nhat®T-, d(AF, exp;(AF;, £))
i

Vi vy, tich hgp mot ho so ciia AFsg = (AF,..., AF,) 1a mot quy trinh hai buédc:
mé réng: Mot mé rong cua mdi AF; trén go duogc tinh trude. Luu y rang khong c6 gi ngin can viéc xem
xét cac chirc ning mé rong danh riéng cho ting tac tir. Didu quan trong 13 exp; (AF;, ) 1a mot PAF
trén A = U; 4;.
két hop:Cac AF trén A duge chon nhu két qua tich hop thé hién tét nhat biéu dién g (ttc 14 "gan nhat"
voi ).

2.2.2. Dén khung tranh ludn cho tich hop tri thirc

» Mo hinh tranh ludn cho tich hop tri thirc



Trong md hinh nay, chiing ta xem xét mot tap cac tac tir A = {ay, ..., a,}, mdi tac tir a; tuong duong
v6i mot co so tri thie phan tang (K;, ;).

Dau tién, ching ta xem xét hai ngir nghia quan trong quan hé dén k¥ nghé tranh luan nhu sau:

Pinh nghia 2.25.M6t Idp ludn la mot tdp nhdt quéan khéng rong ciia cdce cong thike.

N6i chung, mét 1ap luan bao gdm mot thanh phan hd trg va mot thanh phan két luan. Tuy nhién,
trong mo hinh nay chung ta don gian hoa thanh phan hd trg nhu viéce lip lai khong can thiét.

Tan cong duoc dinh nghia dya trén nhat quan nhu sau:

Pinh nghia 2.26.Cho 2 ldp ludn ¢ vap, ¢ tan cong P khi va chi khi ¢ U khong nhat qudn.

Mot cach hinh thirc, hai l4p luan tin cong nhau néu chung lién két khong nhat quan. RS rang, quan hé
tan cong nay la d6i xing.

Tir quan diém da tac tir, trong mot trd choi tranh ludn, cac tac tir thao téc tri thirc ctia chung lién két
tranh luan dé dat duoc tri thirc chung (nhat quan) dudi rang budc toan ven xuyén sudt mot sd giao thic
tranh luén. Tro choi tranh ludn dugc dinh nghia nhu sau:

Pinh nghia 2.27.M¢jt tro choi tranh lugn la mét bo doi ({(K;, =)|a; € A}, u), sao cho
{(K;, =)\a; € A} la mét co so tri thite ciia cdc tdc tir tham gia va p la rang budc toan ven.

Cho mdt tap céc tac tir A, tap cua tat ca cac tro choi tranh ludn tir A dugc ky hiéu g

MGdi trd choi tranh luan lién quan dén mét tap tri thirc ctia co so tri thirc phan 16p tuong duong véi
cac tac tr tham gia va rang budc toan ven nhu mot tri thirc chung.

Chung ta dinh nghia giai phéap tranh luan nhu sau:

DPinh nghia 2.28.M¢t gidi phap tranh ludn f la mét ham sao cho
VG = ({(Ki, 7)la; € A} w) € g*, f(6) = {fi(G)]a; € A} € 0(6),
sao chof;(G) € L

Bay giod, chung ta gidi thiéu cdu trac cua tich hop tri thirc bang tranh lun tuén theo giao thiuc Dé
trinh Béng thoi. Qua trinh tranh luan duoc t6 chtrc thanh nhiéu vong. & mdi vong, cac tac tir dé trinh
déng thoi co sé tri thirc cia minh, dya trén trang thai hién tai cia qua trinh tranh ludn, mot sb lap luan
c6 thé bi loai bo va cac 1ap luan khac duge thém vao tap cac tri thirc chdp nhan. N6 gay nén mot trang
thai tranh luan méi dugc ndy sinh. Mot cach hinh thire trang thai tranh luan dugce dinh nghia nhu sau:
Pinh nghia 2.29.Mot trang thdi tranh ludgn la mot bo (G, 0) sao cho G = ({(K;, =) |a; € A}, p) la mot
tr6 choi tranh ludgn va 0 = {0;|a; € A} la mot két ludn logic hién thoi cé thé.

Chung ta ky hi¢u S¢ tap trang thai tranh luan cta tro choi G, va 6 tap ciia tt ca cac chudi gidi han
cua trang thai tranh luan.

Tap X* = Ug,eq0;U {u} dugc goi la tap tri thirc chap nhan tam thoi.

Trong mdt vong, néu mot sd tac tir dua ra 1ap luan khong lién két nhit quan véi tap chip nhan (hay
cac lap luan khac dua ra trong vong nay) thi 1ap ludn nay danh diu bé qua. Chung ta dinh nghia ham tdin
céng dwéi dé biéu thi danh sach cac tac tir c6 cac 1ap luan bo qua trong mot vong nhu sau:

Pinh nghia 2.30.Ham tin cong dudi & vong i nhw sau:
und: §¢ - 24

sao chound(S) # @ nghia la cé mét danh sdch cdc tac tir ¢6 ldp ludn bi tan céng.



O mot vong, cac tac tir bi tin cong dudi phai thay doi tap tri thirc ctia minh khi c6 mot s6 1ap luan bi
loai ra khoi danh sach nay. Ham thay ddi s& bude cac tac tir tao ra mot sb nhuong bo trong tri thirc ctua
minh dé dat duoc sy dong thuan & vong hién tai va chung ciing s& thay d6i sang mot trang thai mai.
Pinh nghia 2.31.Ham thay doi la mot anh xa:

upd: 24 x §¢ - S¢,
sao cho upd(A,S) = S' nghia la trang thdi S, duéi tdp tan cong cia cdc tac tir A S A lam thay doi
tri thirc ciia ching dé dat toi sw dong thudn, diéu do gdy nén sw bién doi S thanh S’
Cubi cing, dinh nghia giai phap dam phan nhu sau:
Pinh nghia 2.32.Gidi phdp dam phdn trang thdi S cho tro choi tranh lugn {(K;, #;), C) duwoc cho boi
ham s4: S¢ — 6, xdac dinh nhw sau:
sA(S) = 1= (S, .-, Sk), sao cho

a. S =32,

b. Sy #S_1vas;, =38,_,,Vie{0,..,k],va

c. Vj€{0,k]chingtaco,Va; €A,

4 s{“(upd(und(gj),é'j) néua; € und(Sj),
Si (5j+1) = {

s (S)) ngwoc lai.
Cubi cung, giai phap tich hop tri thitc bang tranh luan 13 trang thai tranh ludn cudi cing ¥ va chung
ta goi giai phap nay 1a giai phap Tich hop Tri thirc bang Tranh ludn.
> Cic dinh dé va thugc tinh logic
Chung t6i xem lai K = {K;, ...., K} 1a m0t tap gidi han cla co s¢ tri thic kha ning, AFsla mot
khung tranh luan dwoc xac dinh ttr K. Mgt ham Kkét tap Kg dugc dinh nghia nhu sau: Kg: K®"—K*. Tap
ctia cac dinh dé dugc gi6i thiéu nhu sau:
SYM)Ke({Ky, ..., Kn}) = Ko({Ky1), ) Kymy}), sao cho z1a mot hodn vi trén {1, ..., n}.
(CON)YAYeL (Keg({Ky, ..., Kp}) YY) A (Ke({Ky, ..., K ) - Y
(UNA) Néu Ky =...= K;; thi Ko({Ky, ..., K, }) =K.
(IDN)Kg({K;, ..., Ki}) =K.
(CLO)UY, B; + Ks({K;, ..., Ki})
MAJ) néu |[{K; + ,i = 1...n}| > n/2 thi Keg({K;, ..., K;}) + 9.
(COO)néuK; + W, i = 1..nthi Kog({K;, ..., K} F .
Chung t6i ¢6 bd dé sau:
B6 d82.2.Chiing ta c6:
- (UNA) suy ra (IDN);
- (MAJ) suy ra (COO,).
Nghién ctru cac thudce tinh cua toan tir tich hgp tri thire dinh nghia trong myc trude chung ta co:
Pinh Iy 2.6.Ho cdc todn tir BMA théa man cdc dinh dé (SYM), (CON), (UNA) va (CLO). N6 khéng thoa
man (MAJ).
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Chuong 3. TICH HQP TRI THUC SU DUNG CAC KY THUAT
PAM PHAN VA TRANH LUAN

3.1. Tich hgp tri thirc sir dung k§ thuit dam phan

3.1.1. Quy trinh dam phdn

Pinh nghia 3.1.Mo6t tinh huéng dam phan 13 mot bd ((K;, 3;)en, IC), sao cho:

1. N={1,2,...,n}1a mét tap céc tac tu tham gia dam phan,

2. (K;, »;) 1a cau trac doi hoi cua tac tir dam phan i,

3. IC 1a mot tap cac rang budc toan ven.
Pinh nghia 3.2. Mot tinh hudng dam phan ((K;, ;);en, IC) 12 khéng mau thuin néu U™, K; U IC la
logic nhat quan va la khong dong thuan néu c6 i € N sao cho K; = 0.

3.1.2. M6 hinh tich hop tri thirc dung ky thudt dam phdn

Trudce khi gi6i thigu tu tuong cua gidi phap cho mé hinh dam phan, ching ta gidi thigu mot so khai
niém vé cdu trac doi hoi cua tac tir dam phan.

Pinhnghia3.3. Cho mot cau trac doi hoi D = (K, ) sao cho K # @, R = (K; ..., Ky) la su phan hoach
ctia D, néu n6 théa mian:

1. vn €{l,..,N},K, # 0;

2. K=UN_,K,;

3. KnNK,=0néummne€f({l,..,Nymam #n;

4. Vo € K,,, Vi € K,, ¢ > P néuvachindum < n,véim,n €{1,..,N}.

Bay gid chiing ta dinh nghia phan cip doi hoi dudi rang budc toan ven sir dung su phan chia & trén.
Pinh nghia 3.4. Cho mét cu trac doi héi D = (K,*) va mét tdp cac rang budc toan ven IC, cho
R = (Ky ..., Ky) la sy phan hoach ctia D. Phan cap cua D dudi rang budc toan ven IC duoc dinh nghia
nhu sau:

1. P;=Cn(K,VUIC),va
2. Py = Cn(UET K VIO\ UL, Py

Vo € Cn(K U IC), ching ta dinh nghia p(¢) = m néu va chi néu ¢ € P,,, sao cho m 1a muc phan
cap ciia @ trong D va viét pp = max {h(¢)|@ € Cn(K U IC)} nhu chiéu cao ctia D. Hon nita, V¢, €
K, gia sir ¢ € P, va1 € P;, ching ta viét ¢ >/¢ 1 khi va chi khim < j.

Mot cach don gian, ching ta thira nhan rang P; # @, Vi. Néu ton taim € N* ma P,, = @, ching ta c6
thé g& bo tat ca cac mirc rng va chi con lai phan cap nhu phan cip D. Tir 3= 1a mot thir ty toan phan trén
K, d6 1a d& dang thay ring >, ciing 1a mot thir ty toan phan trén Cn(K U IC).

Pinh nghia 3.5. Cho mét cau trac doi hoi D = (K, ¥) va cac rang budc toan ven IC, Y 1a mot tip bao
ham toan dién IC cta D néu:

1. YS Cn(KVIC);

2. Y=Cn)va

3. VoeY,VYeln(KVIC),Y = @suyrap €Y.

Mit khac, mét tap con ctia Cn(K U IC) 1a bao ham toan dién IC néu nd 14 logic va thir ty dong dudi
#1c. Chung ta ky hiéu tap cua tat ca bao ham toan dién IC céc tap cua D bang Y, (D) hay Y(D) néu IC 1a

hién nhién.
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Dinh Iy sau cho gidi phap dam phén ctia ching ta.
Pinh 1y 3.1.Cho mét ciu trac doi hoi D = (K, ) va tip cac rang budc toan ven IC, tap Y 1a mot tip bao
ham toan dién IC ciia D néu va chi néutontaim € {1,..,pp} ma Y = U™, P;.
Pinh nghia 3.6. Cho D = (K, ») va D' = (K', ") 14 hai cdu tric doi hoi, sao cho K # @ va K’ # @, IC
1a tap rang budc toan ven. Chung ta ndi D va D’ 1a twong duong dudi IC, ky hiéu D <, D', néu va chi
néu Y(D) = Y(D").

Sau day chung ta dinh nghia mot gidi phap dam phén theo y tudng trén.
Pinh nghia 3.7M06t giai phap dam phan cta G, ky hié¢u 1a S, 1a mot ham thQInC’L dén [T, Y(D;), thc 1a:

VG € Git", S(G) = (51(9), -, 5n(9))
Sao cho s5;(G) € Y(D;) v6i mdi i. Sy dong thuan ciia dam phan duoc dinh nghia nhu sau:
A(G) = Cn(Ui=15:(9)).

Pinh nghia 3.8.Cho mot tinh huéng dam phén G = ((K;, <;)en, IC), gidi phap nhuong b dong thoi cua
no, ky hiéu S¢.(G), dugc xay dung nhu sau:

Ssc(g) = {

P<th—P

(P<hD1—P
1 Py o

néup <L,
(@, ..., ®)nguoc lai
trong d6 Vi € N, Pfj = U£=1 Pf,hp, 12 chiéu cao cta D;, p = min {k| U, Pth"_k 1a nhédt quan}, va
L = min{hp,|i € N}.

3.1.3. Cic tién dé va tinh chit logic

Chung ta xem xét cac thude tinh ma mot giai phap nén co trong phuong phap tiép can caa D. Zhang,
goi 1a c4c thudc tinh tién de.

(A) (Nhat qudn). U;ey 5;(G) 1a nhit quan.

(B) (Tinh bao ham). s;(G) 1a bao ham v6i moi i.

(C) (Tdp hop c6 Iy). Néu G 1a khong c6 tinh mau thudn thi s;(G) = K;véi moi i

C6 k ma K, = @. Trong truong hop nay khong dat dwoc sy dong thuan.

(D) (Khéng dong thudn). Néu G biéu dién mot tinh hudng khong dong thuan thi s;(G) = @ voi moi i.

(E) (Logi b6 déc ldp). Néu G’ =, G, thi s(§) = s(G") trir khi G khéng mau thuin.

Tir cc tién dé néu trén, chiing ta c6 cac tinh chét 16-gic nhu sau:
Pinh 1y 3.2. (Téi uu Pareto) V&i bat ky tinh hudng dam phan G, s(G) 14 6i wu Pareto yéu
Pinh Iy 3.3. (Loai bo doc 1ap) Cho G’ £ G. Néu s(G) 1a mot két qua chién luge ctia G thi s(G') = s(G).
Pinh Iy 3.4.Toan tir A(G) = U™, s; (§)1a toan tir tich hop tri thirc néu va chi néus; (§)théa man nim tién
2 (A), (B), (C), (D) va (E).
Mgénh dé 3.1. Néu A(G)la mét toan tir tich hop tri thire bang dam phan thi né sé théa cdc tién dé (IC0),
(IC1), (IC2), (IC7) va (IC8); né khéng théa man cdc tién dé (IC3), (IC4), (IC5), (IC6).
Ménh aé 3.2. Néu A(G)la todn ti tich hop tri thire thi A(G) + Ujey 5:(G).
3.2. Tich hgp tri thirc sir dung ky thuit tranh luin

3.2.1. Todn tir tich hop trong logic khd niang

Chung ta xem xét mot quy trinh cho THTTUT bang tranh luan nhu sau:

1. MBOi tac tir sdp xép cc tri thirc ciia minh theo thir tu wu tién, tri thirc nao cho 1a quan trong duogc

xEp wu tién nhat. Qua trinh tranh luan dugce t6 chitc nhiéu vong.
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2. O mbdi vong, cac tac tu dua ra d@)ng thoi céc 1ap luan ctia minh.

(a) Néu tat ca cac tri thirc dua ra két hopvdi nhau ma nhit quan v6i két qua tam thoi trong cac
vong trudce, chiing s& dugc dwa vao tap chip nhan (két qua tam).

(b) Néu cac tri thirc cuia mot s tac tir két hop v6i nhau sinh ramau thuin véi két qua tam thoi thi
céc tri thirc ciia cac tac tir nay bi bo qua va cac tri thirc con lai s& dugc dua vao tap két qua
tam.

(c) Néu mot tac tir duwa ra mot tri thirc va céc tac tir khac c6 thé thu tiéu né thi tri thire nay s& bi
loai bo.

3. Qua trinh tranh luan s& két thuc khi khong cé tac tir ndo dua ra bat ky 1ap luan nao nira. Tap két
qua tam cudi ciing s& 1am tap két qua cho qua trinh tich hop.
Pinh nghia 3.9.Cho A 1a mdt co s& tri thirc con ctia P. Ching ta dinh nghia mtrc 6 vu tién cta no, ky
hiéu Degp(A), bang:

Degp(A) = {rilin {a: (¢,a) € cfrzlerlwl Iﬁ ggi;(c)rllfi

Dinh nghia nay phat biéu ring Degp(A) bang voi trong sb ciia cac cong thirc ¢6 mirc wu tién thap
nhit trong A. By gid, chung ta dinh nghia wu tién gitta hai co sé tri thirc nhu sau.
Pinh nghia 3.10.P, dugc néi uu tién hon P, néu véi mdi mau thudn€ trong P; U P,, ching ta
c6:Degp, (€) > Degp, (E).

D6 13, P; wu tién hon P, néu wu tién it nhét (tic 13, c6 trong s6 nho nhit) cua cac cong thirc trong mdi
mau thuan€ giita P, va P, 1a P,.

Cho LP(E) 1a tap cac cong thirc uu tién it nhét trong &.

Hai co so tri thitc kha nang P, va P, dugc noi ¢ cing mircwu tién néu voi mdi mau thuin€ trong
P, U P,, ton tai it nhat mot cong thirc trong LP (€) thudc Py va it nhat mot cong thire trong LP () thude
P,.
B6 dé 3..Cho Pgla két qua tich hop cuaP ={Py,...,P}thi Py tuong duong
v6i{(¢,® (ay, .., an)): p € Lva P, + (¢p,a)}

Béy gio chiing ta dinh nghia két qua tich hop diéu nay twong tmg véi két qua ctia cac phan bd kha
nang cua Pg:
Pinh nghia 3.11. (Két qua tich hgp) Két qua tich hop:

T ={(¢0a)|Pg Fr (¢i,a:)}

3.2.2. Cac dinh dé va thugc tinh logic

Trong muc ndy chung ta dua ra cac dinh dé va thudc tinh logic va chi tap trung vao tap cac két qua
hop 1y ma khéong can dua trong s vao suy luan. D6 13, mot tap cac thudc tinh logic ma khung tranh luan
nay can thoa man.
Nhiit quan(CON - Consistence):YP,Bn(Pg) ¥ L
Tri thirc bé sung(ADK -Additional Knowlege): Néu P; U ...U P, nhat quan thi Bn({P,, ..., P, }g)
Bn(P, U ...UB).
Tinh cong bing(EQUEquality): Bn({P,, ..., P,}o) = Bn ({Pg(l), . Pg(n)}@) v6if 1a mot hoan vi
trén {1, ..., n}.
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Tinh thin trong(CAU - Cautiousness): Néu P, va P,khong nhat quan va P;va P, c6 cing muc uu tién
thiBn({Py, P,}g) ¥ Bnp(P) va Bn({Py, P}g) # Bnp(P,).

Khi ning chip nhgn(REA- Reaccept)NéuP =P’ LU P" vi Bn(Pg) U Bn(Pg) nhit quén thi
Bn(Pg) + Bn(P'g) U Bn(Pg)

Da s6(Py; - Majority):VP',3n, Bn((P U P™)g) + Bn(P’)

Trong tai (P4, - Arbitration): VP',¥n, Bn((P U P"™)g) = Bn((P U P)g)

Pinh 1y 3.5.Gidi phdp tich hop tri thicc bang tranh ludn théa man cac thuée tinh CON, ADI, EQU,
REAva P yp,va khong thoa manCAUva Py,

Chuong 4. TICH HQP CAC CO SO TRI THU'C KHA NANG VA CO SO TRI THUC KHA
NANG BIEU TRUNG
4.1. Tich hop tri thirc trong logic kha nang

Benferhat va cac cong sy da dua ra mot phuwong phap tich hgp theo cach tiép can ngir nghia dé tich
hop mot hd so tri thitc gdm 7 co so tri thitc kha nang nhat quan Ty, ..., T,. Mot toan tir tich hgp phan b
kha ning, dugc biéu thi bang @, d6 1a mot ham tir [0,1]™ dén [0,1] dé tich hop cac co so tri thire chic
chén tir cac ngudn khac nhau. Két qua cua quy trinh tich hop T nhu sau:

To = (¢, ®(ay, ., 0)):T; k1 (9, @)} (CRY

Phuong phap ndy xem xét tit ca cong thic trong T; ngay ca khi T; khong nhat quén. Cho T; =
{(pi,a)]i=1,..,n}vaT, = {(6j,ﬂj)|j =1,...,m}la hai co s& tri thirc kha nang. Két qua tich hop T
cua T; va T,ttr cong thirc (4.1) nhu sau:

To = (00 ®(a;, 0))|(py, @) € Tyvag; € T33U{(;,®(0,8)) (), 8;) € Tyvag; &
{0V, ®(i, B)) I(pi @) € Tva(d), B;) €T} (42)
Cho T;,T, 1a hai co s¢ tri thirc kha nang va g duoc két hop tur 7wy, va mr, dua trén toan tu tich hop tri
thirc ®. Két qua tich hop tri thirc nhu sau:
1®T, ={(¢s1—((1-a)®)|(psa) € T3U{(9;, 1 - (A1 - B))I(9;, B)) €
T3U{(9:VO;, ®(a;, B (@i, ;) € Ty va (9, B) € T} (4.3)
Khi ® = min, ching ta c6 thé dé dang chirarang T,® T, = T, U T.

Cho T; va T, 12 hai co so tri thirc kha ning. Néu toan tir @ trong cong thiic 4.1 1& maximum va toan
tor @ trong cong thure 4.3 1a minimum, chung ta co:

Tp=T,QT, 4.4)

Co hai 16p quan trong cuia cac toan tu tich hgp tri thirc kha ndng: mdt 16p chira cac toan tir hoi
minimum gdmproduct va linear product va 16p con lai 1a cac toan tr tuyén maximum gdm
probabilistic sum va bounded sum.

Pinh nghia 4.1.Cho @, va @, 1a hai toan ti tich hop thoéa man céc thudc tinh trén. @, va @,dugc goi
1a toan tirddi ngau néu va chi néu @, (a,f) =1—(1—a) ®, (1 - p).

Céc toan tir tich hop d6i ngu dién hinh 1a hoi va tuyéntrong [126].

Déi véi mdi cong thiic ¢, néu (@, a) € Ty va (¢, B) € T,, sao cho a, f > 0 thi (¢, ®(a, ) € Tp-
Mat khac, Q@ sé Xuét hién trongT, ® T, véi ba dang khac nhau
(¢, ®(a,0)), (0,80, 8)) va(p, ®(a, B)). Rd rang (¢, ®(a, 0)) va (¢, ®(0, §))la tri thire du thira va
chung ta c6 thé x6a chung dé 1am cho két qua tich hop don gian hon.

14



Vidu 4.1.Cho T; = {(¢,0.3),(9,0.6), (—=¢,0.5),(4,0.5)} va
T, = {(¢,0.1),(0VA,0.7)}

Véi @ (a, f) = min(1, @ + f8), theo cong thirc 5.2 két qua ctia tich hop T, va T, la:

T = {((p, 0.4), (=¢,0.5),(9,0.6), (4,0.5),(pV 1,0.6),(pVa, 0.7),}‘
0Va,1),(eVoVA,1),(~pVoVa,i)
Néu chung ta tich hgp T; va T, st dung cong thirc 4.3 véi toan tir hoi
®(a,B) = max(0, @ + B — 1), két qua tich hop la:
T.®T, = {(¢,0.3), (=, 0.5),(0,0.6),(4,0.5),(0VA,0.7), (=pVadVA,0.2)}

Trong Vi duy 4.1, (pxuét hién trong Jgvoi trong $6 0.4, tuy nhién, no6 xuét hién trong T; @ T, voi ba
trong s khac nhau 0.3, 0.1 va 0. Cac cong thirc (¢, 0.1) va (¢, 0)1a tri thirc du thira. Twong tu nhu vay
d V Axuét hién trong Jg VOl hai trong s6 khac nhau 1a 1 va 0.7, ddng thoi no ciing xuat hién trong
T,®T, vdi ba trong s6 khac nhau 1 0.7, 0.3 va 0.2 vi vay ching ta chi giit lai cong thirc c6 trong sé cao
nhit trong két qua tich hop.

Trong , mdt s6 toan tir tich hop di dugc gidi thidu dé két hop hai co s tri thirc kha ning bang cach
stir dung cong thic 4.2. O d6 da chi ra rang toan tir maximum thich hop cho cac co sé tri thirc mau thuin
v6i nhau va toan tr minimum c6 y nghia khi cdc ngudn nhat quan. Khi toan tir maximum duge chon, két
qua tich hop 1a

T1€Bma,fT2 = {(goiv(?j, mi‘n(ai, B;)): (goi,’ai) € T,va (9;,B;) € To}. RS rang Ty @ g, T, 12 két qua
tich hop y€u, nghia la rat nhiéu tri thirc bi mat.

Céc phuong phap tich hop dugc gidi thiéu & trén chi sir dung mot toan tir duy nhat ngay ca khi co s&
tri thirc kha ning mau thuan. Vi dy sau ddy st dung toan tir nhu vay.

Vidu4.2. Cho T; = {(¢,0.5),(0,0.6), (—0,0.4), (£,0.7)} va
T, = {(=¢,0.7),(9,0.3),(0,0.7),(¢,0.5), (4,0.4)}.

Hai tri thirc dva Aduge hd trg boi T; va T, v6i mic d§ cao va chung khong lién quan déntinh khong
nhit quan T;U T, vi viy can c6 mot sy gia ting kha ning cho chung. Gia st toan tir tich hop maximum
1a probabilistic sum xac dinh @ (a,8) = a + f — a X . Theo cong thirc 4.2, két qua tich hop T; va
T, nhu sau:

Te = {(=¢,0.7),(=0,0.4), (4,0.4), (¢,0.65), (9pV0,0.85), (¢ V¢, 0.75),

(pVA4,0.7), (=¢V0,0.88), (¢V0,0.72), (9,0.88), (0V¢,0.8), (0VA,0.76), (=¢eV-0,0.82), (¢ vV
—0,0.58), (=0V¢,0.7), (=0V4,0.64),(—~¢pVE,0.91),

(pVE,0.79), (0VE,0.91),(¢,0.85),(£VA,0.82)}

Trong vi du nay, mirc do can thiét ciia 8 va & ting vi probabilistic sumda gia ting trong sb. B&i vi
cong thirc ¢ va =@ mau thuan manh, mic do can thiét ciia ca hai ¢ va =@ nén nho hon ban dau. Tuy
nhién, trong két qua tich hop mirc do can thiét cia ¢ ting 1én 0.65 va muc d6 can thiét cia —¢ van cao
14 0.7 diéu d6 1a khong hop 1y. Van dé nay 1a do chi sir dung mot toan tir duy nhét dé tich hop hai cong
thirc khong nhét quan.

Cho 7 co s6 tri thirc kha nang {T;, T, ..., T,,} tir n ngudn khac nhau. Dbi v6i cac cong thirc 6 lién
quan dén mau thuin trong T,U T, U ... U T,,, mirc d6 can thiét ciia chiing s& giam. Nguoc lai, mirc d6 can
thiét ciia chiing s& ting néu chung dwogc hd tro tir cac ngudn.

Bay gio chung taxem xét mot toan ti tich hop trong.

Dinh nghia 4.2.Mot toan tir tich hop tri thitc @dugc goi la hdi manh trén [0,1] néu (ay, ..., a,) € [0,1],
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®D(ay, ..., ap) = max(ay, ..., ay)

Mot toan tir hdi manh 1a hop 1y vi n6 thoa mén hau hét cac dinh dé dugc gidi thiéu trong [109]. Néu
mot toan tir hoi manh théa man @(ay, ..., a,) = max(ay, ..., ay)voivVe; # 1va &(ay, ..., a,) = 1 khi
3i ma a; = 1 duoc goi la toan tir don diéu. Mot toan tr hgi manh 1a thich hop dé tich hop céc co so tri
thirc khong mau thuan.

Chung ta dé xuat mot toan tir tich hop méi nhur sau.

Pinh nghia 4.3.Mot toan tir @la mot todn tik ting trung bink trén [0, 1] néu (ay, ..., a,) € [0,1]
®S(ay, ..., ap) < max(ay, ..., a,)
Pinh nghia 4.4.Cho £ 1a mot phan cia mot co so tri thirc ¢b dién T, € 1a tap khong nhat quan nhé nhat
néu va chi néu no théa mén hai yéu cau sau:
e EFl,va
o Vop€eC&E—{p}rl.
Pinh nghia 4.5. Mot cong thirc ¢ 12 mau thuin trong mot co sé tri thirc c6 dién T néu va chi néu n6
thudc vé mot tap mau thuin nho nhét ciia T. Tap hop cac cong thirc mau thuin trong T dugc ky hiéu la
Conflict(T).
Pinh nghia 4.6. Cho T, = {(¢;, a))|i = 1,...,n} va T, = {(9;, 8;)|j = 1, ..., m} 1a hai co s¢ tri thirc kha
nang. Cho toan tir hdi manh @, va toan tir tang trung binh @,,. Két qua tich hop cua T, va T, duoc
dinh nghia la Ag o, (T1,T2) = AUB, sao cho
A= {9, Oua(a, By € (Conflict(T\UT,))", (¢, a) € T, va (¢, B) € To}
B = {9, ®s(a, B)le & (Conflict(T\U T3))", (¢, a) € Ty va (¢, B) € T2}

Trong Dinh nghia 5.6, chiing ta st dung hai toan tir, mot 1a toan tir lién két manh va toan tir ting
trung binh, dé tich hop cac co so tri thirc kha nang. D6i voi nhing cong thirc khong mau thuan trong
T, U T,ching ta chon toan tir lién két manh, va cac cong thirc mau thudn trong T; U T,,ching ta sir dung
toan tir ting trung binh dé tich hop chung.

Mot diém quan trong khac trong Dinh nghia 5.6 13 Ag.,®,,(T1, T2) ngoai tich hop cac cong thuc
trong T;va T,con xem xét ludn cac cong thirc c6 thé duge suy ra tir Ty va T,. Trong ludn 4n ndy, chung
ta nghién ctru tri thirc tiém an, tirc 1a tri thirc c6 thé duoc suy luan tir cac co sé tri thirc ban dau ctia mot
tac tir nao do.

Pinh nghia 4.7. Cho T 1a mot co s tri thirc khong nhat quan. Cong thiic ¢ 1a mau thuin trong T va n6
dugc Thé tro yéu néu va chinéu (e, @) € T ma a > B voi moi (-, B) € T.

Pinh nghia 4.8 Cho T; va T, 14 hai co so tri thirc kha ning. Cong thirc ¢ 1a mdu thudn yéu cua T, va T,
néu va chi néu @dugcT,va T, lan luot hd tro yéu. Tap hop cac cong thirc mau thuin yéu trong T; U T,
duoc ky hiéu la Weak (T, U T,).

Bay gid chung ta dinh nghia phuwong phap tich hop dya trén nhiéu toan tir nhu sau:

DPinh nghia 4.9. Cho T} = {(¢;, a))[i=1,..,n}vaT, = {(6]-,,[)’]-)|j = 1,...,m} 1a hai co s tri thuc kha
ning. Cho toan tir lién két manh @, va toan tir ting trung binh @,,,. Két qua tich hop cua T; va T,
duoc dinh nghiala Ag_ o (T}, T;) = AU B, sao cho

A = {(9,®ua(a, B¢ € (Conflict(T,U T,)\Weak(T;U T,))", (¢, a) € Tyva (¢, B) € T,},

B = {(¢,®sc(a, B))|¢ & (Conflict(T1U Ty))" hay ¢ € (Weak(T:U T2))", (¢, @) € Tyva (¢, 5) € T,}
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Trong Ag , @, (T1, Tz) muc do can thiét ciia cac cong thirc mau thuin va khong duoc hd tro yéu boi ca
hai nguon s€ giam. Nguoc lai, miac dg can thiét ciia cac cong thirc khong mau thuan hoac ho trg yeu
bang ca hai ngudn s& tang 1én. RS rang néu Ag., @, 18 két hop, phuong phap tich hop tri thirc co thé dé
dang tong quat hoa dén n nguon.

Vidu 4.5. Cho T; = {(¢,0.5),(0,0.6)} va

T, = {(=¢,0.4), (¢,0.3),(9,0.5), (£,0.5), (4,0.4)}. Gia st cac toan tir tich hop la P, (a, ) = a +
B —aB va @, (@,B) = (a+B)/2. Vi ¢ mau thuin yéu trong T; U T,, bang Pinh nghia 5.9, két qua
cuatichhopla Ag o, . (T1, T2) = {(¢,0.65), (=9, 0.2), (3,0.8), (§,0.5), (4,0.4)}

Véi mot hd so tri thite kha nang £ va hai toan tir, mot 1a toan tr hoi manh va toan tir tang trung binh,
két qua tich hop phuong phap cua chung ta 1a mot co sé tri thirc kha ning T @t ®ua Dbi véi nhimng
cong thurc khong mau thuan trong T; U T,ching ta chon toan tir hdi manh, va vdi cac cong thuc mau
thudn st dung trong T, U T,chiing ta sir dung toan tir tang trung binh dé tich hop ching.

Thuét toan tich hop tri thirc cho cac co s6 tri thirc kha ning dua trén két hop nhiéu toan tir nhu
sau:
Input HO so tri thirc kha nang € = {Ty, ..., T, };
Toan tr hoi manh@®;,
Toan tir tang trung binh &,,,,
Toén tu tich hop tri thic Ag_ g (T4, ..., T);
Output M0t co s tri thire kha nang T ¢, o,

Begin
1. i=1;
2. whilei < ndo
Aoy, = {(9, Osc(@, B))l@ & (Conflict(T;U Tiy1))™ hay ¢
€ Weak(T;U Ti41))", (9, @) € Tyva (¢, B) € Tisq}
Bg,, = {(¢, ®ua(a, B))le
€ (Conflict(T,U Tyyy)\Weak(T,U Ts1))", (¢, @)
€ Tyva (¢, B) € Tis1}
D@y ®ua (Ti, Tiva) = AeastU Beaua;
4. Te,east.eaua “Aeast,eaua (T;, Tive)s
5. ICn(Ty) = {@; € L:T{" + @;}hayCn(Tiy1) = {@ir1 € L:1 T4y F @444} then
Te@5@ua « Te @500 VL@, @): @ € EN(T1U Ty )PUCR(THUCN(T)
6. ElseT: 0,0, « Te@0. V(0 0): 0 € E\TU Tin));
7. i=i+1;
8. end-while
9. returnfzg o
End

4.1.2. Cac thugc tinh logic
Trong muc nay, s& kiém tra mot so tinh chét logic cua két qua tich hop theo phuong phap duoc dé
Xudt.
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Ménh dé 4.1. Cho T = {T,, ..., T,,}Ja mot tip hop ciia n co sé tri thirc kha nang nhat quan véi nhau, thi
két qua cua tich hop cta T thoa min phuong trinh (5.1).

Ménh dé 4.2. Cho T = (T}, ..., T, }la mot tip cia n co sd tri thire kha ning, néu Tg 14 két qua tich hop
clia T thoa man cong thie (4.2) va (T,® T, ...® T,)) 1a két qua cua tich hop ctua T théa man cong thirc
(4.3),thily = (T1Q T, ..Q0T,)) va(T1®T,..QT,)" € (Tg)"

Mg¢nh dé 4.3. Cho {Ty, T, ..., T, }la mot tap cac co s6 tri thirc kha ning. Néu T 14 két qua tich hop thoa
mén cong thirc (4.2) va (T,® T, ...® T,,) 1a két qua tich hop cua T théa mén cong thic (4.3), trong dé
® 1a toan tir d6i ngiu cua @, thi Tp = (Ti®T,..Q0T,) valyg € (T1QT,..QT,).

Dinh dé 4.4.Let T = (T, T,, ..., T,,} 1a mot tap céc co s6 tri thire kha ning. Néu Ty 1a mot két qua tich
hop thoéa man cong thirc (4.1), n6 thoa man (IC1), (IC2), (IC4), (IC5), (IC6), (IC7), (IC8) va khong thoa
man (IC0) va (IC3).

4.2. Tich hop céc co sé tri thirc trong logic kha ning biéu trung

Logic kha ning biéu trung (Symbolic possibilistic logic) trong dé trong s cua cac cong thirc ménh
dé 1a cac ky hiéu duoc dé xuat va gan ddy da ching minh rang LKBT 1a dung din va day da. Dé ap
dung LKBT trong viéc xay dung cac hé thong thong minh ciing nhu trong céc qua trinh ra quyét dinh,
can phai giai quyét van dé tich hop cac co so¢ TTKNBT). Cho dén nay van dé nay chua dugc nghién
clru.

Vi du 4.6.Gia sir rang céc tac tir khac nhau trao d6i tri thirc vé nhitng nguoi tham gia tiém ning trong
mot cude hop sép toi.

- Tac tir A1 noi: Albert, Chris s& khong dén cing nhau; néu Albert va David dén, cudc hop s& khong
yéntinh;

- Téc tir A2 no6i: Néu cudc hop bat ddu mudn, thi s& khong im ling; néu David dén, thi Chris dén.

- Téc tit A3 nbi: Néu Albert dén, cude hop sé& bét ddu muodn; Chris khong thé tham du cudc hop néu

bét dau mudn.
O day, ngudi ta cho rang tac tird,;, A,duoc biét 1a dang tin cdy hon tac tird;, nhung khong biét lidu tac
nhand; c6 dang tin cay hon tic tird, hay khong. Gia dinh nay c6 thé dugc thé hién bang cach gan mot
ky hiéu cho mdi tac tir. Gia sir rang a,, a,, as 1 cic trong sb biéu trung gin véi cac tac tir nay. Vi du:
a,= "Po tin ciy cao", a,= "dang tin ciy", a;= "tin cdy vira phai". Chiing ta c6 thé néi a, va a, > as,
nhung a, va a, khong thé so sanh dugc. Do do, gia tri biéu trung chi 1a thir tyr mot phan.

Céc ky hiéu a, B,y 1a cac bién ménh dé twong tmg voi Albert, Chris, David dén cudc hop, x 1a mot
cudc hop yén tinh, A 14 cude hop duoce bat ddu mudn. Véi luu y rang ham y logic "néu A thi B" tuong
duong logic véi biéu thirc logic —A V B, vi vdy ba co s TTKNBT tuong ng véi ba tac nhan néi trén
duoc dinh nghia nhu sau:

Ap: (=(a A B),a), (=(a Ay) V=K ay).
Api (A V mK,a3), (B V Y, ap)
As: (ma V A a3), (=4 V Ay, as).

4.2.1. Cic dinh dé ciia tich hop co sé TTKNBT

Gia sir rang cac co s6 TTKNBTB;, i = 1, ...,n 1a nhat quan. Trong bbi canh LKBT, cac dinh dé hop
nhit cac co so tri thire kha ning chuén trong [109] dwoc diéu chinh pht hgp nhu trong dinh nghia 4.11
duoi day.
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Pinh nghia 4.11. Cac dinh d& vé tich hop ctia cac co sé LKBT nhu sau:

W;: G, (Bg)nhét quan,é ddy Bg 1a TTKNBTtich hop tir co s6 TTKNBT da cho.

Trong LKBT, mic d6 khong nhit quéan ciaco sotri thic TTKNBTB (ky hiéu 1a Inc(B)) ciing
dugc dinh nghia bang cong thirc:

Inc(B) = Ng(L) =max{a:B F (L,a)}
& day L 1a yéu t6 khong nhat quan (tautology) ctia ngén ngit £. Néu N(L) = 0, co s¢ tri thirc B nhit
quéan, néu N(L) = a, co s tri thirc B nhat quan véi mirc do o va co s6 tri thirc nay hoan toan khong
nhit quan néu N(L) = 1.

Wy: Néu By U B, U ..U B, nhit quéan thiC, (Bg) =C, (B, U B, U..U B,), & ddy = co
nghia lav(¢,a) € C, (Bg) thi (¢p,a) € C, (B; U B, U ...U By)va nguoc lai.

ChoB;la métmot co s tri thitc TTKNBT, 8B = {B,,B,, ..., B,, } dugc goi la da tap (hay mét tép
cua cac tap). Ky hi¢ull l1a hop cua da tap.

W;:Gia saB, B’ 1a da tap, néuB < B'thi Cn,(Bg) =C, (V'g), 6 diy B & B'co nghia la
VB; € B, 3!Bj € B'vithéC, (B;) = C, (Bj)va ngugc lai VBj€ B',3!B; €B:C, (B) =
Cn,(B)), & dayB;, B';1a cac TTKNBT.

Cho A, B 1a hai TTKNBT; A duoc goi la tip mau thuan cua B néu A* € B, A la khong nhét
quéan, va v6i Y (¢, a) € A, A — {(¢, a)} nhat quan [109].

Co s6 tri thire TTKNBTB; uu tién honB,[109] néu véi tit ca cac tip mau thuinA < B; U B, thi
Degg (A) > Degg,(A) ¢ diy Degp(A) = min{a: (¢, a) € AN B}, Degp(A) =1 néu ANB la
mot tap rong. Vi thé,Degp (A) 1a mot trong sd cua cong thirc c6 muc chic chin thip nhat cia A. Piéu
d6 c6 thé thdy rang B,uu tién hon B, néu v6i VA trong B; U B, cong thirc ¢6 muc chic chin cua A 1a
trong B,.Haico s¢ tri thire TTKNBT By, B,duoc néi 1a vu tién nhu nhaunéu véi mdi cong thirc mau
thudneA cua B; U B, thiDegp, (A) = Degp, (A).

W,: Néu B,,B, 1a cac co so tri thiuc kha ning khong nhit quan va wu tién nhu nhau thi
Cn, (Bg) ¥ Cn, (By) vaCp (Bg) ¥ Cp_ (By).

Vi muc dich don gian, néu B va B’ 1a cac co s tri thacTTKNBTva E 1a mot da tap, thay vi
viét{E LI {B}va {B} Ll {B'}, chung ta co thé viét don gianlan luot 1a E LI BvaB LI B'.

Ws:C, (B'g)LUC, (B"g) E Cn (Bg), 6 dy B = B' LIDB", Ll 1a hop ca da tap.

W¢:Néu Cn, (B'g)U Cn, (V") nhét quén thi

Cro(Bo) = Cn,(B'p) L Cr(T'a)-

Ngoai 6 dinh d& nay, con c¢6 hai dinh dé khac thoa man quy trinh tich hop:

W VB, ¥, C, (BUB™Mg) =€, ((BUB")g). ¢ diy B'"1a da tap, B'™ = {B', B',...,B'}
v6i kich thude cta n.

WtV B, 30, ,C, ((BLUB™)g) E C, (B, & dayB = {B,,B,, ..., By}, Bi(i = 1,2,...,m) va
B’ lacéac co s¢ tri thie TTKNBT.

4.2.2. Tich hop cdc co sé tri thive khd nang biéu trung
Pinh nghia 4.12.Phan b) khong kha ning biéu trungT, dugc goi 1a mot PBKKNBTchuan néu ton tai
mdt biéu dién w sao cho T3 (w) = 0. Co s6 tri thire TTKNBTB nhit quan néu va chi néu khong ton tai
¢ trong L sao cho Nz(¢p) = ava NB(~¢p) = b dday0 <a,b € p.
Mé¢nh dé 4.2.
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1) Co s6 tri thic TTKNBTB = {(¢;, a;),i = 1, ...,n} nhit quan néu va chi néu B* = {¢;,i =
1,..,n} nhét quan.

2) Néu 75 1a mot PBKKNBT chuén, thi B nhit quan, va nguoc lai néu Bnhat quan thi T 1a mot
PBKKNBT chuan.

Nguoc lai, thira nhan rang B nhat quan nhung 73 khong phai 1d mot PBKKNBT chuan. Chon (¢, @)
vi viyp #1 , a> 0, 3C; cB* va C; +¢. Ky hidu C* ={U-, C:C;+¢,C;c B} va N ={wE
Q:3ivéiw + C;}thiVw € QF, chingtacéw + ¢ cb nghiaring w € [¢]

Theo cong thire (2.13) chling ta c6:

B = Ng(=¢p) = min,e(¢)Tp(w) = min,enTp(w). Vi Ty khong 1a mGtPBKKNBT chudn cho nén
Ts(w) > 0véi mdiw € Q*nénpP > 0.

Mat  khac, Ng(¢) = ming,g(¢1Tp(w) = mingeq/oTp(w) =a >0. Vi vay, Ng(l)=
min(NB(d)),NB (—|¢>)) = min(a,B) > 0, tic 1aB nhit quan. Piéu ndy mau thudn véi gia dinh ring
Bnhit quan. Cho nén T can phai la moét PBKKNBT chuén.

Gia st rang By, ..., B, 1a n co sé tri thitc TTKNBT, sao choB;* 1a tip cac ciu trong B;, B;" c L.B;"
ndi chung la khac nhau. Ky hiéuJg, (i = 1,...,n)1a mét PBKKNBTdac biét nhét tircic co s6 tri thirc
TTKNBTB;, (i = 1,..,n), vAn d& phat sinh 1a tir tinh ddc biét nhat cia cac PBKKNBTT, (i =
1,...,n)ching ta can sinh mot PBKKNBTTg cia co so tri thic TTKNBTBgtich hop tircac co so tri
thiece TTKNBTB;, (i = 1, ..., n).

Dinh nghia 4.13. Toan tu tich hop ctia nPBKKNBTT, (i = 1,2,...,n) la mdt dnh xa:P: p" — gpthoa
man 2 diéu kién:

o &(,...1H)=1

e Néuag; > bvoiVi=1,..,nthi® (a,,..,a,) = D (by, ..., by)

Diéu kién thtr hai 1a v6i méi i = 1,...,n,a; b; € f vavv: H - (0,1], néu v(a;) = v(b;) thi v(P
@y, ., ay)) = v(D (by, ..., by)).

Vi du 4.8. Xac dinh cac PBKKNBT déc trung nhét cta 3 co so tri thitce TTKNBT duoc cho trong Vi du
5.6 va ctia hai co s tri thitc TTKNBTtich hop bang cach sir dung cac toan tir tich hop max va min.

Céc két qua duoc thé hién trong Bang 5.1 bén dudi.

Q Tu T a2 T a3 T max Tmin
(a,B,7,K, 1) al a2 a3 max(al,a2) a3
(a,B,y,k,—4) al a2 0 max(al,a2) min(al,a2)
(a,B,v,—K, 1) 0 a3 a3 0
(a,B,y, K, —A) 0 0 0 0 0
(a,B,7y, Kk, 1) 0 a2 0 a2 0
(a, B, Y, Kk, =) 0 a2 0 a2 0
(a, B, y, K, L) 0 a2 0 a2 0
(a, B, 1y, =k, =) 0 a2 0 a2 0
(a,=B,7, K, 1) al a2 a3 max(al,a2) a3
(a,=B,y,k, =) al 0 a3 al 0
(a,=p,v, 1K, A) 0 0 a3 a3 0
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(@, =B, y, K, =) 0 0 a3 a3 0
(a, =B, =y, K, A) 0 a2 0 a2 0
(a,—p, 1y, K, 4) 0 0 a3 a3 0
(a, =B, =y, —K, L) 0 0 0 0
(a,f, 1y, K, —4) 0 0 a3 a3 0
(ma, By, K, 1) 0 a2 a3 a2 0
(—a, B,v, K, =) 0 0 0 0 0
(=, By, -k, A) 0 0 a3 a3 0
(—a, B,v, —K, =A) 0 0 0 0 0
(—a, B, v, K, A) 0 a2 0 a2 0
(na, B, v, K, =) 0 a2 0 a2 0
(—a, B, =y, K, A) 0 a2 0 a2 0
(=, B, =y, K, = 4) 0 a2 0 a2 0
(ma, =7, K, 1) 0 a2 a3 a2 0
(ma, =By, K, =) 0 0 0 0
(=a, =By, -k, A) 0 0 a3 a3 0
(ma, =f,v, K, =) 0 0 0 0 0
(—a, =B, =y, K, 4) 0 a2 0 a2 0
(ma, =B, Y, k, =) 0 0 0 0 0
(ma, =B, Y, K, 1) 0 0 0 0 0
(—a, =B, vy, -k, =) 0 0 0 0 0

Bang 4.1 - Phan bd khong kha ning va két tap cac co s TTKNBT

Nhu da biét, cac phép tinh thyuc hién theo trong sb clia cic cong thirc trong LKBT chi 1a min va
max, va su két hop ciia hai phép tinh theo cach nay, do d6, viéc tich hgp cic PBKKNBT ciing chi co
thé 1a cac toan tir min va max va két hop hai toan tir nay. Sy két hop co6 thé dugc chuyén doi thanh cac
hinh thirc nhu trong cong thire:

min;_q, ,Maxj_q, nxﬁhaymaxhﬂ, mMiNy=1  Xpk

& day x;;, Xy 12 céc bién don trén [0, 1].

Twr d6, ching ta c6 nhitng nhan xét sau:
Nhin xét 4.1. D& dang nhan thay rang @ 1a giao hoan, két hop, idempotent (@ (a, a,...,a) = a) va
don diéu nhung khong chat[109]. Va tir Nhan xét 1 ching ta co:
Ménh dé 4.6. Gia sir @ 14 toan tir min, max hodc két hop ctia hai toan tir, thi @ théa min cac dinh d&
Wy, W, Ws va W,,.,.
Nhin xét 4.2. Ton tai mot sd tinh hudéng nhu sau: Cic phan bd khong khi ning biéu trung
(PBKKNBT), 7, (i = 1,2,...,n) la chuin nhung tich hopcic phian bd khong kha ning nay c6 thé
khong phai 1a PBKKNBT chuan. chang han, véi toan tir @ = max.
Ménh dé 4.7.@® = min thoa man dinh &&W,, W,.
Ménh dé 4.8.Tich hop cac PBKKNBT khong thoa man Wy va W,,, j-
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4.3. Tich hop phén cip ciia cac co sé tri thire kha ning biéu trung

Gia su T3 ,Tg,, ..., Jp, 1a cac PBKKNBT déc ta nhidu nhét tuong tmg voi cac co sé tri thuc
TTKNBTB;, ..., B,,. Trong cac PBKKNBT nay, mot so tinh hudng c6 mét s6 nhoém cac phan bo c6 cung
ddc diém, chiang han nhu tht ty cic biéu dién (hodc thé gidi co thé) dugc sip xép theo cac gia tri cua
PBKKNBT hoic d tin cdy ciia cic co so tri thire trong mdi nhom 13 nhu nhau. Trong céc tinh hubng
nhu vy, s& hop 1y hon néu quy trinh tich hopPBKKNBT duoc thuc hién nhu sau: Trudce hét, tich hop
cac co so tri thire trong mdi nhom va tich hop co so tri thire ctia mdi nhom duge coi 1a co so tri thic dai
dién ctia nhom. Thi tuc nay ¢ thé dugc thyc hién trong mot s6 thoi diém va co so tri thire duge tao
cubi cung 1a mot tich hop co s tri thire cta qua trinh tich hop. Tich hop dugc thuc hién theo cach nay
dugc goi 1a mot tich hop phan cép.

Gia st rang nPBKKNBTJg,, Tg,, ..., Tg, dugc chia thanh m nhém

Ty Ty T, ) T T oo Toig eeos T Ty o+ T s
vi vay cac PBKKNBT trong moi nhom cé cac thudc tinh chung. Gia st rang mét toan tu tich hgp @,
duoc st dung dé tich hop cac PBKKNBT trong mdi nhom va toan tir tich hop khac @, duoc st dung dé
tich hop dai dién cac PBKKNBT cuia cac nhom.
Pinh nghia 4.14.Mt toan tir tich hgp phan cap (2 phan cap) duge ky higu 1a @=@, * @, dugc dinh
nghia nhu sau:

D (7;31:732» ---rTBn) = @1(@2(T3i11'TBi12' ---'7;31-1](1)' ""62(7;3im1'TBzm2' ""%imkm))
trong d6 @4, P, 1a cac toan tir tich hgp cua cac PBKKNBT ¢ mirc thap va cao, twong ung.
Mot toan tir tich hop ctia n - cdu tric phén cip ciing duoc dinh nghia theo mot cach tuong ty.

Bang ciing cho thiy rang tat ca 4 co s& tri thie TTKNBTtich hop 1a nhit quan.

Q Ta1 | Tg2 | Ty43 | min-min | min-max | max-min max-max
(a,B,7,K,1) al a2 | a3 | min(min( a3 max(min( | max(al.a2)
al,a2),a3) al,a2),a3)
(a,B,y, Kk, —A) al a2 0 0 0 0 max(al.a2)
(a,B,y,—K,A) 0 0 a3 0 0 a3 a3
(a, B,y, K, =) 0 0 0 0 0 0 0
(a,B,y, K, A) 0 a2 0 0 0 0 a2
(a, B, Y, Kk, =) 0 a2 0 0 0 0 a2
(a, B, Y, —K, 1) 0 a2 0 0 0 0 a2
(a, B, y, =K, =) 0 a2 0 0 0 0 a2
(a,=B,7,K,1) al a2 | a3 | min(min( a3 max(min( | max(al.a2)
al,a2),a3) al,a2),a3)
(a,=B,y,k,—) al 0 a3 0 a3 a3 al
(a,=B,y, K, L) 0 0 a3 0 0 a3 a3
(a,=B,y, —K, =) 0 0 a3 0 0 a3 a3
(a, =B, =y, Kk, 1) 0 a2 0 0 0 0 a2
(a, =B, =y, K, =4) 0 0 a3 0 0 a3 a3
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(a, =B, Y, 1K, A) 0 0 0 0 0 0 0
(a, =B, Y, K, =A) 0 a3 0 0 a3 a3
(—a, B,7, K, 1) 0 a2 a3 0 a3 a3 a2
(—a, B,7,k,—A) 0 0 0 0 0 0
(—a, By, -k, 1) 0 0 a3 0 0 a3 a3
(—a, B, v, —k, —4) 0 0 0 0 0 0
(ma, B, Y, K, 1) 0 a2 0 0 0 0 a2
(ma, B, =Y, K, =) 0 a2 0 0 0 0 a2
(e, B, =y, 1K, A) 0 a2 0 0 0 0 a2
(=a, B, =y, 1K, =A) 0 a2 0 0 0 0 a2
(ma, 8,7, K, 1) 0 a2 a3 0 a3 a3 a2
(ma, 6,7, K, —4) 0 0 0 0 0 0 0
(ma,=B,v, K, A) 0 a3 0 0 a3 a3
(ma, =By, —K,=4) | 0 0 0 0 0 0 0
(ma, =,y K, A) 0 a2 0 0 0 0 a2

Bang 4.2 - Tich hop cac phan bd khong kha ning bang cac toan tir min — min, min — max, max —
min, max — max.
Pinh nghia 4.15.Dé phu hop véi bdi canh tich hop phan cap cuia cac co so tri thite TTKNBT, cac dinh
dé W,, Wy dugc diéu chinh nhu sau:

W;. Gia sir rang By, B, ,.., B, lacac co so tri thirx TTKNBTnhat quéan, néu {B,, ..., Bi}g, va
{Bis1s - » Bulg, cO cing mic uu tién, thi C, (Bg) ¥ {By ., Bile, Vd Cn (Bg) # {Bisy -,
B.}g, 0 diy @ = ©,.D..

W;.C (B'g)LC, (Q}”@) F Cn, (Bg), 0 diy B = B'LI B",ky higull 1 hop cua da tap, B’ va
B" dugc chia thanh cing mdt s6 nhoém.

Céac ménh dé sau day cho thiy cac thudc tinh ctia cac toan tir tich hop phén cép theo quan diém dinh
qe.
Ménh dé 4.9. Néu céc toan tir @,, @, théa min cac dinh d&W,, W,, Wy, W,, Ws, va Wy, thi @ ciing
lan luot théoa man cac dinh d&W,, W,, W, Wi, Wg va W,
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Cac ket qua chinh cia luin an

Thir nhit, luan an dé xuat phuong phap tich hop cic co so tri thirc bang dam phan, khung lam
viéc nay dya trén cAu trac thr tu wu tién, trong do cac tac tr tham gia s¢€ dé xudt céc tri thirc cua
minh vao tap tri thirc chung qua cac vong dam phan. Phuong phap nay gan lién vé6i cac rang budc
toan ven trong d6 mot mo hinh xay dung dé xay dung 16p céc toan tir tich hop tri thirc, mot mé hinh
tién dé& dé dic ta cac két qua tich hop va mdi quan hé giira mo hinh tién dé va mé hinh xay dung
dugc phat biéu théng qua mot dinh 1y biéu dién.

Thir hai, luan 4n xay dung phuong phép tich hgp cac co sd tri thirc trong mé hinh logic kha
ning bang tranh luan, trong d6 cac co so tri thirc dugc sip xép theo thtr tu wu tién. Trong cac hé
thdng nhu vdy, mdi tac tir ¢é tri thirc riéng c6 thé mau thudn véi tri thirc ciia cac tac tir khac va tich
hop céac co so tri thitc theo thir tu vu tién thanh mdt co s& tri thirc uu tién va sau do suy ra tri thic
cubi cling. Mot tap cac dinh dé va cac thudc tinh logic cho két qua tich hop cac co so tri thirc can
phai thoa man. Chung dam bao rang mé hinh dwa ra diing dan va day du. Luan an da chimg minh
cac dinh ly va ménh dé

Thir ba, luan an dé xuat phwong phap tich hop cac co s tri thirc trong mé hinh logic kha ning.
Trong tiép can nay, luan an dé xuit mot mo hinh dé tich hop céc co so tri thirc wu tién trong logic
kha nang. Str dung hai ho toan tir, toan tir hoi manh va toan tir ting trung binh dé dat dugc két qua
tich hop t6t nhat. Pong thoi, trong cach tiép can nay s& cho phép tich hop ludn ca cac tri thirc tiém
an. D61 véi cac tri thirc khong mau thuin chon toan tir hoi manh va cic cong thirc mau thuan sir
dung toan tir ting trung binh dé tich hop chung. Bang cach nay, phuong phap duoc dé xuat cho
phép giit nhitng tri thirc hiru ich hon, c6 thé bi mét trong cac phuwong phap khac do hiéu tmg bi
chim. Luan an chi ra rang cach tiép can cta ching t6i ndm bat mot s thay doi tdi thiéu va co cac
thudc tinh logic tot. Ban sao cu phap ciia cac phwong phap tich hop ngit nghia ciing dugc xem
xét.Ludn an dua ra thudt toan mo phong viée tich hop cac co so tri thirc kha ning dwa trén két hop
nhiéu toan tir va da ching minh céc dinh de.

Thir tw, luan an xay dung phuong phap tich hop cac co sé tri thitc trong mo hinh logic kha nang
biéu trung, ngdn ngir logic nay hoan chinh dé dién dat va lap luan ciing nhu xay dung cac hé thong
thong minh trén céc tri thirc mang tinh biéu trung. Luan an gidi thiéu hai cach tiép can, dau tién tich
hop tri thire dugc thyuc hién thong qua cac phan bd khong kha ning dic trung theo quan diém dinh
dé duoc xac dinh tir cic co so tri thire kha niang biéu trung. Cach tiép can thi hai 1a tich hop phan
cap cac co so tri thirc kha nang biéu trung, sau do tich hop co so tri thirc cia mdi nhom tao ra co so
tri thirc dai dién ctia chiing. Cudi ciing tich hop céc co s6 tri thirc dai dién nay dé suy ra tap tri thirc
két qua. Trong ca hai tiép can nay sir dung cac phép tinh min va max va sy két hop cta hai phép
tinh nay dugc thyc hién trén cac trong sb biéu trung, cung voi do dé xuat mot tap cac thudc tinh va
céc dinh dé thoa méan qui trinh tich hop. Luén an da chimg minh cac dinh dé thoa mén két qua tich
hop.
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