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TiCH HOP CUA CAC PHAN BO
VA TOAN TU TiCcH HOP

PO VAN THANH

Abstract. The aim of this paper is to show necessary conditions for aggregation operators
such that aggregation processes associated with these operators of distribution are ones
of knowlegde presentation and treatment.

In this paper, according to different aggregation strategies and these conditions, some
classes of aggregation operators are proposed.

1. DPAT VAN PE

Gid st B = {S,, S2,..., Sm} 14 tdp hop gdbm n ménh dé trong ngdén ngir ménh
dé cd dién, khi &y B duoc goi 13 mét co s& tri thirc trong ngén ngir ndy. Néu
tinh ddng cia méi ménh dé cda co s& tri thirc trén con duoc dic trung bdi miic
d6 kh3 ndng (can thi€t) thi co sd tri thirc lic dy duoce goi 1a co s& tri thie gid tri
kha ning (cin thiét).

Gid st c6 m chuyén gia khic nhau cho ¥ kién riéng cla minh vé mirc d6 khd
ning (cin thiét) vé tinh ding cla mdi ménh dé d6. Van dé dit ra 13 lam thé nio
d€ tién hanh cdc 14p ludn trén co sé tri thic khd n¥ng (cin thiét) cé nhitu y kién
khic nhau nhw vay.

Ky hiéu Q 13 tap cdc thé giéi c6 thé dwgc sinh tir cic bién ménh dé duoc
rit ra tir cic ménh dé cda co s& tri thirc trén. Méi ¥ kién chuyén gia vé méc d6
khd n3ng (can thiét) cla cidc ménh dé trong co s& tri thirc ndy sé dwgc dic trung
bing mét phan bs khad ndng trén tap cic l6p thé gidi cé thé, ¥ kién duoc xem 13
hop 1y, phi mau thuin néu phan bé khd ning twong tng 13 phan bé chuin. T
mdi phan b3 khd ning chuin sé xic dinh dvoc duy nhit mét dé do khd ning trén
tap tdt cd cdc ménh dé c6 thé suy din dugc tir co s& tri thirc trén theo cic quy
tdc cla ngén ngir ménh de cé dién [1].

C6 hai céach tiép can d€ gidi quyét vin de trén.

Mot 1a: Lap ludn véi phan bd khd ning it dic td nhit. Phan bs nay dugc tim
bang viéc 4p dung nguyén 1y do R.R. Yager dé xuit, duwoc bit ngudn tir nguyén
Ij entropi cuc dai (ME) trong ly thuyét xéc sudt va duoc goi 1a nguyén 1y dic td
cyc ti€u (mS). Cy hé 12 ngudi ta xac dinh mét do do dic td, phan bd dwogc chon
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tir m phan bd khd ning da cho 1a phan bé lam cho d$ do dac dic td d6 nhan gid
tri nhé nhét trén c4c phin bé ay.

MG4i lién hé gitra cac nguyén Iy mS vad ME, cling nhu sy phu thudc cda phin
bS khd ning dwoc chon vio cic tdi trong cda dé do djc td va tinh 8n dinh cda
phan b8 duogc chon so véi céc tai trong cda dé do ndy dugce chi ra trong (2, 3].

Hai l1a: Lap luin véi d6 do khd ning chung cé dugc bing viéc trén m 46 do
khd ning néi trén d€ nhin dugc mét 46 do méi goi 1a d6 do tich hop (hay do
do chung). Cu thé 13, gid sir trén dai s6 Bul A gobm mét s8 hiru han phin tié ¢é
cdc d6 do khd n&ng I, II,..., II,,, d6 do khd ndng chung IT phdi thda man hai
diéu kién duéi diy:

A; Ve € A, luén ton tai ham Cy, : [0,1]™ — [0,1] sao cho

() = qu(r[l (‘P), H2(‘p)r ey I ().
Ay(c) Ve e [0,1] néu II;(p) = Ma(p) = -+ = Mn(p) = ¢ thi II(p) = c.

Piéu kién A, néi rang do do khd ndng chung cia mot sy kién nao dé-chi phu
thudc vao cac dd do riéng cia chinh sy kién d6 (tirc dé do nay c6 tinh “chi phu
thudc sy kién” hay eventwise, hodc pointwise), cdn diéu kién As(c) nhdn manh
ring néu tit cd cac chuyén gia khic nhau déu cho y kién théng nhit vé mirc do
khd ning x3y ra cia mét sv kién thi ¥ kién chung ciing phéi nhw vay.

Y tudng xiy dung modt d6 do khd ning chung thda man hai didu kién néi
trén da dwoc bt ngudn tir 1y thuyét xac sudt va 1y thuyét chirng cé. Khi dy gid
st Py, Py, ..., Py 1 cdc d6 do x4c suit (hodc cdc ham bilief) thi d6 do khd ning
chung thda man diéu kién trén sé c6 dang

P= Y MNP dasy Y N=1va0<x<1 ([4)).

, 1<i<m 1<<m
*

Tuy nhién, vi cic d6 do kha ning néi chung khdng cé cau tric 15i nén két qud
nay khéng dugc bdo toan déi véi ching. Trong [4] da chtrng minh dwoc ring dé
do khd ning chung thda man hai diéu kién A;, Aa(c) khi va chi khi né ¢é dang

M(p) = max (h1 (1 (p)), ha(TT2 (), - hn’z‘(Hm(sO))), (1)

& day hi(z) 14 cdc hdm khdng gidm trén [0,1], h;(O) =0 véimoi ¢ = 1,..., m vi
ton tai ¢ d€ hy(1) = 1.

Chi ¥ rdng, lic d6 phian b8 khd ning 7 twong tng ciing cé dang:
7(w) = max (h1(7r1 (w)), ha(ma(w)), -y hm('/rm(w))), véimoiwe N, (2)

trong d6 céc m; la cdc phin bd khd ning twong tng véi cdc dé do khd ning
I;, : =1,...,m.
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Céch xay dung d6 do chung nhw trén 14 mét céch tich hop théng tin tir nhieu
¥ kién c4 nhan khic nhau. C6 thé coi dé 13 mdt cach tich hop tinh chat kién
thiét. Viéc chi ra ring do do tich hop cé dang nhw trén 13 mét cach tich hop cé
tinh chat “nhw nhau véi cic su kién” hay likewise, nghia 13 cidch thirc tich hop
13 giéng nhau d&i véi moi si kién (khi dai s6 Bul hiru han A 13 mét tip con cia
ngén ngir ménh dé c8 dién, ma truong hop dic biét né dwogc sinh tir mét co s&
tri thire (2] thi méi sy kién chinh 12 mét ménh dé nao dé.

Trong mét s8 bai bdo gan diy [5-7] R.R. Yager d3t vin d@ tich hop cho céc
ludt dang : If Vis A; then Uis B;, 1 =1,..., m, & didy A;, B; la cc tip mo cla
cic khong gian dir liéu dwa vao va cic dir liéu dwa ra X, Y. Téc gid chi ra rdng
trong mé hinh mdo, cdc todn tir lién két véi qué trinh tich hop cic ludt nay can
phdi thda tinh giao hodn, tinh dong nhit (hay identity) va tinh don diéu. T4c gid
cling da chi ra mét s8 tinh chit cda céc todn tir th8a man cdc doi héi trén va gisi
thiéu mdt vai 1&p todn t& nhw viy.

Mot huéng ti€p cin twong ty dwge trinh bay trong [8-9]. Trong cac bai bao
nay V. Cutello va J. Montero da phéan tich qua trinh tich hop khi gidi quyét bai
todn sau diy: Gid s X 13 mét tip hiru han tuy § cda céc lya chon, thira nhan
mbi ¢4 nhin déu ¢6 khd ning thé hién y kién riéng cda minh vé mot tip cic lua
chon théng qua mét vai quan hé wu tién nhi phin m¢ diy dd. Vin dé dit ra la
can tich hop cdc ¥ kién ndy theo ¥ ki€n nhém duoc tich hop theo thudt ngl va
quan hé wu tién md diy dd. Mot cich cu thé hon, gid st cho m c4 nhan biéu
dién ¥ kién riéng cda minh v& mét tip lya chon X, va gid st @ : [0,1]™ — [0,1]
coi 13 mét ludt tich hop, ldc d6 ham cho gia tri thé hién quan hé wu tién tich hop
# x4c dinh trén X x X va lién két véi @ dwoce xdc dinh nhu sau:

p(z,y) = (k' (z,y), #2(2,9), ., £™(2,Y)), trong d6 pi(z,y), 1 = 1,..., m
nhén gié tri trong [0, 1] thé hién ¥ kién cda ngudi thér ¢ v quan hé wu tién nhi
phéin cda cdp z, y. Céc tac gid bai bdo nay dé nghi mdt s6 didu kién ma tuy vao
tirng trwomg hop cu thé ma ludt tich hop thda man mét vai dieu kién trong sé
dé.

Ta c6 thé coi cach tiép cin theo huéng cia R.R. Yager, hodc V. Cutello va
J. Montero 1 huéng ti€p cin tién dé héa, né c6 tinh khdi quit hon so véi cach
tich hgp 43 dugc dé nghi trén cdc dd do kha ning hay x4c sudt [4].

Cho mét co s& tri thirc khd n&ng hodc x4c suit, néu xem qud trinh tich h op
céc ¥ kién chuyén gia vé co s& tri thirc ndy 14 mdt qud trinh thu nhin va xir ly
tri thiéc thi ta sé thdy hai diéu kién A;, A2(c) dugc ddi hdi & trén 1a chwa phan
4nh d3y dd ban chat cda qué trinh nay. Céc cich tiép cin nghién cttu duogc trinh
biy trong cédc bai bdo cia R.R. Yager, V. Cutello va J. Montergo la nhirng goi y
quan trong d€ gidi quyét yéu ciu xem viéc tich hop cida cic phan bd nhir 13 qui
trinh thu nhan va xit Iy tri thirc d8i véi cic co s& tri thirc khd n&ng hay xac suit.
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Ta bi€t ring trong ly thuyét khd ning ciing nhu.trong Iy thuyét xéc suit ludn
¢6 $ur tuong rng radt-mot gitra tap tat cd cdc dd do khd ndng (x4c sudt) trén dai
s6 Bul hiru han va tdp tit cd cic phan bd khad ndng (x4c sudt) trén tit cd céc
atom ctda dai s§ nay [1, 2]. Viéc tich hgp cla cic phan bs d€ sinh ra mét phin
b méi 1 dom gidn va kha thi hon. Vi thé bai bdo niy sé khdo st viéc tich hop
cda cac phan bé.

Bai bdo nay duoc cau tric nhur sau: Phan 2 cda bai bdo, sé so sanh cich lra
chon mot phin bé& trong cach tiép can thi& nhit va cich xdy dung mét phan bd
tich hop theo hudémg kién thiét trong cic ti€p cin thit hai. Bai bdo d3 phén tich
tinh chdt cda cdc todn t& thich hop cda cdc do-do thda hai didu kién A;, Az(c)
duoc dé nghi trong [4] va qua dé chi ra mét s han ché cia né. Phan 3 sé trinh
bay nhirng didu kién md mét todn t tich hop cia cac phan bd cin phai thda man
dé qua trinh tich hop nay 13 qué trinh thu nhin va xi Iy tri thitc. Phan 4 chi
ra rang qué trinh tich hop cla cdc phan bd va cda cdc dé do nédi chung la khac
nhau, dong thoi dé nghi mét s§ toan tir tich hop cé thé dwoc dung trong-quéa
trinh tich hop ndy, cic todn ti& ndy dwoc xiy dung theo chién luoc tich hop khéc
nhau nhung néi chung di ddp Gng dwoc phan lén céc diéu kién doi hdi cda mdt
qud trinh thu nhin va xi Iy tri thirc va cudi cung phin 5 sé dinh d€ néu mot s6
¥ kién thdo luin.

2. TICH HOP CAC PO PO KHA NANG

2.1. Tich hogp cic dd do khad ning va nguyén 1y mS

Ta bi€t viéc tich hop cic dd do khad ning do D. Dubois va H. Prade dé xuat sé
sinh ra mét phan b3 khd fi¥ng méi tir cic phin bé kha ning 7y, 7a, ..., T, duwoc
suy tir cdc dd do twong rng. Phan bd ndy néi chung khéng thudc tip cdc phan
bd khd ning da cho, diéu nay 1a khac véi cich tiép can thi nhit 1a lwa chon mét
phan bd trong s6 cdc phin bd nay. Ta ciing biét rdng nhirng yéu ciu vé cédc ham
hi(z) cho phép sinh ra mét 1é6n kha rong cic phan bd khd ning chung, chiing déng
vai trd nhu la cdc tham s diéu chinh, cu thé 13 chi ra ring viéc diéu chinh céc
tham s6 ndy sé nhan dwogc cac phan bd tich hop khic nhay:

Truong hop khi cdc ham h;(z) c6é dang hi(z) = min(z, A;), & ddy max A; =1
thi ldc dé cdc A; dugce goi 1a cic tdi trong, né cé vai tro giong nhw cdc A; khi xéc
dinh phan b8 chung dwoc xdy dung tir cic phan b x4c suat, ta c6 thé chinh céc
tham s& nay d€ nhin mot phan b8 chung theo ¥ mudn, thim chi trung véi bat ky
mot phin bd ndo trong s§ cic phin bs da cho. Ménh dé sau day chi r6 diéu d6.

Ménh dé 2.1. Cho m phéan b6 khd ndng w1, 73, ..., Ty, mét phan bé bt ky trong
$6 cdc phdn b6 nay déu ¢ thé coi la két qud mét phép tich hop thda hai tién dé
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Ay, A (c) cia m phin bé d6 vt viéc lva chon cdc hi(z) thich hop.

Chitng minh. Khéng gidm tong quat, gid st phan bé bat ky trong m phan bd nay
1a 7 va tdp cdc thé gidicé thé Q= {w;, i=1,..,n |7y (wi) > 71 (wis1)}-
Ta x8y dung cédc ham h;(z) nhu sau: h;(z) = min(z, m(w;)), 1 =1,...m.
Ltc d6 m(w) = max (min h;(7;(w))) 1 mét phan bS khd ning ma d4 do cda
n6 1a d6 do tich hgp tir cdc d6 do khd ning dugc sinh tir cdc phan bé trén thda
céc didu kién A, Az(c).

Hién nhién 13 7(w) = m(w) véimoi w € Q. I

Nhu viy cdch ti€p cdn thi hai 13 rdng hon nhiéu so véi cich ti€p can thir
nhit, c6 thé coi né nhu 13 chira cich tiép cin thi nhit theo nghia mét phan b
dwgc chon bang céch tiép can tht nhat ciing dugc chon bing céch tiép cin thir
hai, nhung ngwogc lai néi chung khong ding.

B

2.2. Tich hop cdc dé do khd ning theo hwéng kién thict

Gid st Iy, I4,..., I, va Py, Ps,..., Py, twong tng 13 céc d6 do khd ning

va do do xac suat trén dai s6 Bul hiru han A nao dé, con cac 7y, g, ..., T, VA
7 by V4 A »~ v by A ~ ’ ~ b 7

D1, P2, .-y Pm twong ing 13 cdc phan bé khd ndng va phin b x4c suit cia ching.

Ky hiéu w <, w’ khi va chi khi n(w) < w(w’).
w Er ¢ khi va chi khi w = @ va néu w’ = p thi w’ <, w.

Quan hé th& ty S x4c dinh nhw sau: zSy khi va chi khi n(z) > #(y) & day
7 13 mot phan b6 (hojc mot dé do) ndo dé dugc goi 1a quan hé thé tu tw nhién
sinh béd1i .

T day vé sau ta gid thi€t cdc phin b8 dugc xét déu 13 cédc phan bs (khd

~
ning hodc xdc suit) chuén.

Phin nay sé chi ra mdt vai méi quan hé giira cidc phan bd va cic d6 do twong
tmg, ciing nhw mét vai tinh chit cda d6 do tich hop thda hai diéu kién A; va
As(c) & trén.

Ménh dé 2.2. m dé do khd ndng cung sinh ra mét quan hé thi tv tu nhién khi
vd ch? khi m phdn b6 tuong ¥ng cing nhu sinh ra cing quan hé thi tu nhu vdy.

Chitng minh. Ta chi viéc ch@tng minh cho diéu kién dd, diéu kién cdn cia ménh
dé 13 hién nhién.

Gid st 7y, 2, ..., Tmm 12 cdc phin b6 khd ndng clung sinh ra mét quan hé thir
tw tw nhién, ta sé chétng minh ring v&i moi ménh dé v, ¥ néu IT, (p) > I1; (¥) t}\u
ciing ¢6 Tk (p) > () véi moi k = 2, ..., m. Chirng minh diéu nay quy vé chirng
minh nhin xét sau day Vi, néu I1; (p) = 71 (wo) thi Hk(p) = mx(wo), k = 2, ..., m.
Ditu nay 13 r6 rang vi néu wg =4, @, do 7y, 7k ¢6 cung quan hé thir tu tu nhién
trén tap cac thé g &i c6 thé nén ciing cé wo =r, @ véimoi k =2,...,m. O



52 S VAN THANH

Nhan xét. Diéu kién dd cda ménh dé khéng con ding ddi véi trudng hop xic
suat.

Gid st m phin b8 (hodc m dd do) cé tinh chit T, phan b8 (hogc do do) tich
hop tir m phan bd (m dd do) trén ciing c¢é tinh chdt T thi ta néi phép tich hop
lan truyén tinh chdt T [9).

Ménh dé 2.3. Phép tich hgp trén cdc dé do khd ndng hodc zdc sudt thda hai
tiéu d€ Ay, Ay(c) c¢d tinh chdt lan truyén tinh don diéu.

Chitng minh. Ky hiéu ®;, ®; 13 cdc todn ti tich hop thda man diéu kién A,
Az(c) tuwong ¢ng trén m d6 do khd ndng II;, Il,, ..., I1,, va Py, Ps,..., P,,. Khi
4y véi ménh dé ¢ bat ky ta ¢é

0, (T(#), M2(#), s () = max (k1 (M1 (), h2(lz());s s hm(Tm(#)))
& day h;(z) l1a cdc ham khong gidm trén [0,1}, h;(0) = 0 véi moi 2 = 1,..., m, va
ton tai ¢ sao cho h;(1) = 1. .

Q2(1)1(()0)’ P2((p),"', m(p)) = Z Ai Pt(‘p),

1<i<m
Fdiy o A=1va0< ) <1 ([4]). )
1<i<m
Véi todn tir @,. Gid st p, 9 13 hai ménh dé bat ky va I1;(p) > II;(¢¥) véi moi

(¥
t=1,..., m. Do céc h;(z) déu la cdc him don diéu t&ng nén h,;(IL;(p)) > k(1L (¥))
véi m(_)i ¢ =1,..., m, vi thé ta nhin duoc

®1(ILi(p), M2 () -y Mim(w)) > @11 (), M2(4), -y M ().

Véi toan tr @, diéu khing dinh 13 kha hi€n nhién nén bd qua khéng chirng
minh & didy. O

Ménh dé 2.4. Cdc todn tit ®, (®3) trong ménh d@¢ 2.9 giao hodn khi va chi khi

Viéc chtng minh 13 don gidn bidng quy nap theo s m cida cic phan bs. Ménh
dé niy khing dinh phép tich hop thda hai dieu kién A,, Az(c) chi cé tinh giao
hodn trong nhirng trudng hop dic biét, con néi chung ching khéng c¢é tinh chat
nay. O ¥

Ménh dé 2.5. Néu cdc phén b6 khd ndng m,, 73,..., Ty, cung sinh ra mét quan

hé thit ty tw nhién thi m(w) = > Mm(w),ddédy > A =1va0< ) <1
1<i<m 1<i<m

cting la phén b6 khd ndng chudn, va lic d6 d6 do khd ndng tuong ing la TI(p) =

E A,’ H,-((p).

1<i<m

Chitng minh. Gid st tip cac thé gidi c6 thé O = {w;, 1 =1,...,n|1 = m(w;) >
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mi(wg) > -+ > my(wy)} thé thi ta cling ¢6 1 = me(wy) > me(we) > -+ > me(wn)}
véimoi k =2,..., m.

Vivay 1 =7(w1) > m(wz) > -+ > 7(wp)} t&c 7 13 phan bs khd ning chuin
va cung sinh ra quan hé thi ty tu nhién nhu m phan bé khd ning da cho.

R6 rang d6 do khd nidng méi lic d6 thda man hai diéu kién A, Az(c). Nhu
vay cdc phan bd khd ning (hodc cdc d6 do khd n¥ng) 1a cé cdu tric 16i trén cic
phén b8 (d6 do) khd ndng cling sinh ra mdt quan hé th& tu tw nhién. O

Ménh deé 2.6. Néu 7y, 7o, ..., Ty, ld cde phdn b6 khd ndng sinh ra cing mét quan
hé thiz tu tw nhién thi v6i moi bd m s60< A; <1lwd Y. A; =1 déutontai m
1<i<m

ham khéng gidm h;(z) trén [0,1], thda h;(0) = 0 vdi moi i = 1,..., m, vd tdn tai ¢

dé hi(1) = 1 sao cho 1<Z; Ai mi(w) = max (hq(m (wg), ﬁz(wz(w)), s B (T (W),

V&t mot w thude tdp cde lop thé gici co thé.
Viéc chitng minh duoc suy ra truc tiép tir b dé 2.5 va két qud co ban trong
[4] d2 dugc trinh bay & trén. O

Nhin xét. Véi mbi b6 ms6 0 < X; < 1va Y. A = 1 va m phan bd
1<i<m
khd ning bat ky clung sinh ra mét quan hé th& tu =y, ma,..., 7, thé thi ndi
chung khéng thé€ ton tai m s§ 6; khéng 4m, maxf; = 1 d€ > A;m(w) =
1<i<m
max ( min(my (w), 01), ..., min(m, (w),0,)) véi moi 16p thé giéi cé the w.
Vidy 2 = {Wl, wa, W3, w4}-
e my = {7['1(0)1) = 1, 71'1(0.)2) = 1/3, 7r1(w3) = 1/4, 7l'1((/.)4) = O}
7y = {ma(wy) = 1, m2(wz) = 1/2, ma(ws) = 1/3, ma(wy4) = 0}
RG rang m,, 72 12 cdc phan bd sinh cling quan hé thir tu.
Xét phan bd

7 ={m(w) =0,5m(w) +0,57;(w), w € N}. (3)
Gid st ¢6 cich bi€u dién khéc cda 7 la:
7(w) = max (min(d, 1 (w)), ma(w)), 0<H < 1. (4)

Theo (3) m(w2) = 1/6+1/4 < 1/2 va theo (4) n(wz) = max (min(4, 1/3), 1/2)
= 1/2, dieu d6 khdng dinh nhan xét trén.

Meénh dé 2.6 va nhan xét nay nhin manh ring viéc tich hgp m d do xéc suét
cho truéc thda céc didu kién A;, Az(c) sé thao tdc thudn lgi hon so véi viée tich
hop cdc d6 do khd ning ciing thda hai tién dé ndy. D4y 1A mét goi ¥ quan trong
ring bing viéc st dung cic phép bién d6i phi mau thudn d€ chuyén cic phan bd
khd ning thinh cidc phin bd xac suit hodc nguoc lai [3] ta cé thé tng dung két
qua cia viéc tich hop cidc d6 do x4c sudt cho viéc tinh hop cdc dé do khad ning
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néu doi hdi cda qué trinh nay khéng phdi 13 pointwise, ma chi likewise. Trong bai
nay ching t6i khong trinh bay qud trinh nay.

3. PIEU KIEN CUA TOAN TU TfCH HOP CUA CAC PHAN BO

Suy cho cling ban chit cda viéc x& 1y tri thirc d8i véi cc co s& tri thirc cdn
thiét (hay khd ning, hodc xac suit) 12 xdy dung duwgc mdt phan bé cho co s& tri
thirc nay.

3.1. Mb ta hinh thirc

Néu ta coi qué trinh tich hop cac ¥ kién chuyén gia vé mdt trong nhirng loai
co s& tri thitc nay 14 mét qud trinh thu nhin va xir ly tri thic thi:

1) Viéc tich hop nhieu ¥ kién trén mdi thé giéi c6 thé dé sinh ra ¥ kién méi
chi phu thudc vao cdc y kién chuyén gia vé chinh thé gi&i d6, néi cach khac qua
trinh tich hop nay cin cé tinh “chi phy thudc sy kién” (hay eventwise). “(c1)

2) Qud trinh tich hop phdi c6 khd ning thu nhéan cdc ¥ kién cda mdt s6 khéng
han ché cic chuyén gia. Viy mién tich hop cda qua trinh nay phdi khong bi han

ché. (c2)
3) Viéc tich hop céc ¥ kién khéng phu thudc vao trat ty tham khdo ¥ kién,
néi cach khéac y kién chuyén gia déu binh ding nhau. (c3)

4) Gid st viéc tich hop m ¥ kién chuyén gia sinh ra ¥ ki€n méi the m + 1.
Thé thi viéc tich hop m ¥ kién ddu va m + 1 y kién sau d6 phdi cho két qua nhu
nhau. (c4)

5) Véi hai 16p thé gidi c6 thé w;, ws khac nhau, néu ¥ kién céc chuyén gia vé
khd ning xuét hién cla th€ giéi w; cao hon thé gidi wy thi ¥ kién tich hgp clng
phai cho gi4 tri khd ning cda w; cao hon wy. Néi cach khdc qud trinh tich hop
lan truyén tinh don diéu. ' (c5) .

6) Néu c4c chuyén gia déu cho y kién thdng nhit vé kha ning xdy ra mét 16p
thé giéi c6 thé, thi ¥ kién tich hop ciing phai cho ¥ kién nhw viy. (c6)

7) Y kién tich hop tir nhidu ¥ kién phi méu thuin vé mgt co s tri thire (dugc
d¥c trung bdi mot phan b chuan) néi chung cling phdi 1 ¥ kién phi miu thuln,
ttrc phan b8 tich hop tir cic phan b8 chuin né ichung ciing la phan bd chuin.(c7)

3.2. Mo t3 todn hoc

Gid str N 12 tap t&t cd cdc 16p thé gidi c6 thé duoc sinh ra tir mét tri thire
nao dé, 71, T2,..., Tm,... |2 cdc phin b8 (khd ning hofc x4c sudt) trén tap céc
16p thé giéi c6 thé nay.

M6t bd hiru han céc phin ti c6 thé tring nhau trong [0,1], néu khéng quan
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tdm dén thi ty cdc phin tir cla né sé dugce goi 1& mot thi (hay bag [5]), nguoc
lai bd d6 sé dugc goi 13 mét tii ¢6 thir tw. Ky hidu [0,1][%1 13 tip tdt cd cdc tii.

Anh xa @ : [0,1](%] — [0,1] duoc goi 1a mét 4nh xa tii.

Ky hiéu 7 13 phdn b6 tich hgp cda m phin b8 (khd ning hoic xic suit)
T1, T2, ...y Ty D@0 do. Né‘u viéc tich hop cda 7 théa man diéu kién (c1) thi véi
moi w € Q, m(w) 5 ®,(m(w), T2(w), ..., Tm(w)), & ddy @, 13 ham phu thudc
vao w va bd (7r1(w)x mo(w), ...y Trn(w)). Lic d6 todn t& @ xic dinh nhu sau: @ :
[0,1]™ — [0 1] sac cho ®(my(w), m2(w), ..., Tm(w)) = Py (71 (w), T2(W), ey Tm(w))
sé dugc goi 13 todn tir lién két cda qua trinh tich hogp m phin bd nay.

Nhu viy diéu kién (c1) & trén doi hdi mdi qué trinh tich hop phdi dugc lién
két véi mét toan tir ndo dé, hon nira dé€ qué trinh tich hop niy cé thé tich hop
dugc mét s6 khéng han ché céc § kién chuyén gia vi céc ¥ kién ndy 14 binh ding
nhau thi todn ti tich hgp @ lién két véi qué trinh ndy phdi 1a mét 4nh xa tai.
Néi cach khac:

1) Qué trinh tich hgp théa diéu kién (c1) néu né dugc lién két véi mot todn
t&r ndo dé.

2) Qud trinh tich hop théa diéu kién (c2), (c3) thi todn ti lién két véi né 1a
mot dnh xa tai.

Gid st ® 13 todn tir lién két d4.

=3) & 1a todn t& ty dong nhit (hay self-indentity [5]) n€u véi moi tdi A thi
d(A®®(A)) = ®(A), & day néu A, B la hai tai bat ky thi A® B 13 mét tdi gom
cic phan tir cda cd A va B.

Qua trinh tich hop thda diéu kién (c4) néu ® 13 todn tr tv dong nhat. (c4)

4) ® duoc goi 1a todn tir don diéu [5, 9], néu ®(A4) > ®(B) khi A > B, &
diy A > B c6 nghia A, B 1a hai tti bdt k¥ c6 s6 phan ti bing nhau va néu
A = (a1, a3, ..., an), B = (by, ba, ..., by) sao cho a; > a;t1, bi > biy; véi moi
1=1,.,n—1thia; >b; véimoit=1,...,, n.

Qua4 trinh tich hop thda digu kién (c5) néu @ 13 todn ti& don diéu. (c5)

5) ® 1a toan tir idempotent [4] tic 1a ®(c, c, ..., ¢) = ¢ v&i moi ¢ € [0,1].

Qua trinh tich hgp théa diéu kién (c6) néu ® 1a toan t idempotent. (c6)

6) Qué trinh tich hop trén cdc phén bd lién két véi todn tr @ sé thda man
diéu kién (c7) néu céc phan b8 7y, 7, ..., T, deu ld céc phan b8 chuén, thi phan
b6 7 x4c dinh béi m(w) = & (71 (w), 72 (w), ..., Tm(w)) cling 1a phan b8 chudn.(c7)

Cht ¥ rdng néu todn t& ® thda cic dieu kién (c2), (c3), (c4), (c5) thi dugc
goi 13 toan tir MICA tu dong nhéit (hay self - 1dent1ty) mdt vai tinh chit cda toé,n
t ndy da dwgc ch’ ra trong [5].
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Khéc véi cac toan tr MICA tur dong nhét & chd ta doi héi todn ti nay can
thda man céic diéu kién (cl1), (c6), (c7).

Céc diéu kién twong tu nhu (c2), (c3), (c5), (c6)la cdc diéu kién da duoc néu
trong [8, 9] cho qué trinh tich hgp cdc ¥ ki€n c4 nhan theo cdc quan hé wu tién
nhi phan m& cda mét tip cic lua chon. Néu xem méi ¥ kién chuyén gia vé cling
mét co s& tri thite duoc dic trung bdi moét phan bd kha ning chuin, thi dieu
kién (c7) 1a cin thiét cho qué trinh tich hop cac ¥ kién chuyén gia nay.

Viéc xdy dung céc toan tir tich hop thda diy du cdc doi héi & trén 1a khang
don gidn, duéi diy sé dé nghi mot s toan tir cho cdc qud trinh nhu viy.

4. Todn tir tich hop cda cic phan bd

Dwa vao két qud cda phin 2, ta c6 thé nhin xét rdng phan bd cdm sinh
bdi dd do tich hop cia cic d6 do khad nidng (hodc x4c sudt) thda man hai diéu kién
A1, Az(c) sé thda man cdc dieu kién (c1), (c5), (c6), (c7) nhung khong théa méan
céc diéu kién (c2), (c3), va (c4), ti&c khdng thda man cac diéu kién vé mién tham
khdo y kién khéng han ché, vé tinh giao hodn va tinh tu déng nhit cda todn ti
tich hop. Nguwoc lai néu todn tir tich hop cda cdc phan bé khd ndng thda man céc
diéu kién (c1), (¢5), (c6), (c7) thi néi chung d9 do duwgc sinh tir phan bd tich hop
khong thda man céc dieu kién A, As(c). Diéu ndy néi rang phép tich hgp trén
céc phan bd du cé thda man 7 diéu kién ké trén cling kha khéac phép tich hop cida
cdc dé do nhu da bi€t. Tuy nhién ta cé.

Ménh dé 4.1. Néu todn tu tich hgp cua cde phén b6 khd ndng cing sinh ra mét
quan hé thi ty ty nhién théa man cdc diéu kién (c1), (c5), (c6), (c7) thé thi dé
do sinh bot phdn bé tich hop ndy la dé do tich hop cda cdc d6 do khd ndng tuong
#ng dwgce sinh tir ede phan b khd ndng dd cho théda man cde diéu kién Ay, Ay(c).

Chitng minh. Gid s ciac phan bd khd nang my, m2,..., T, clng sinh ra mét
quan hé thi& tu ty nhién, va 7 13 phan bé khd ndng tich hop tir m phin bé nay
thda man céc diéu kién (c1), (c5), (c6), (c7). Do (c5) m sinh ra quan hé th&
tu tw nhién nhu m phin bé trén, va do (cl1) ta ¢ Vw € Q, ton tai ham C,, ¢
m(w) = Cu(m(w), m2(w), ..., Tm(w)).

Do (c7) nén w 132 phan b3 chuén va gid st 1T 1a d6 do kha niing duoc sinh tir
phan bd nay.

Khi &y véi mbi ménh dé o, gid st w € O, w [=r @ thi ta cling ¢6 w Er, »,
k=1,.., m.
M(p) = m(w) = Cu(m1(w), m2(w), .. Tm(w)) = Cu(Il1(p), M2(p), ..., Mm(w))
= Cu(IT1 (), M2(p), -, Im(p)), trong d6 Iy, I, ..., II,, 14 cdc dd do khd ning
twong &ng sinh bdi cdc phin bd trén, vy Il thda man diéu kién A;.

Véi moi ¢ € [0,1], néu Ii(p) =Ma(p) = - =Mn(p) =c. Gidstw =r ¢
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thi ta cing cé6 w =, ¢ (do (c5)) véi moi k = 1,..., m nén = 1( ) = 7r2( )= ---
= Tm(w) = ¢. Theo (c6) ¢ = Cy, (7 (w), 1r2(w), ( )) = Co(Ili(p), Ma(p), wuy
IIn(p)) = II(p). N6i cidch khds IT thda man tlen de Ag{c). el

Nhu vady ménh dé da dwoc chétng minh. O -

Nhan xét. Trong trudng hop xéc suit, diéu khang dinh nhu ménh dé 4.1 noL
chung khong dung ®

Ménh dé 4.2. Cdc todn tu tich hop:
®,(a1, az,..., an) = max(ay, az,..., an) déi véi cdc phan b6 khd ndng.

®.(a1, az, ..., ap) = )" a; d61 vé1 cde phdn b6 zdc sudt, thda man cde
1<ikn

di€u kién tu (c1) dén (c7).

n

Chitng minh. Vé&i todn t& @, viéc kifm tra né thda mén tit cd cac dieu kién tir
cl dén c7 don gidn nén ta bd qua khong chirng minh & day. .

Toén t&r ®2 dwoc xdy dung dya trén todn t& trung binh duwgc giéi thiéu bdi
R.R. Yager [15], & d4y t4c gid da chirng minh rdng toan t& niy 13 MICA - tu dong
nhét, cic diéu kién con lai dvoc ki€m tra dé dang.

Hai todn t& ®;, ®, 1a nhirng toin t&r khd tAm thwong sau diy ching toi sé
giéi thiéu mét s8 todn tir khong tAm thudng cho viéc tich hop cdc phan bé.

4.1. Toan tir ton trong y kién s6 dong
S

Truéc khi dinh nghia toan ti nay, ta giéi thiéu truéc mot s§ khai niém chusn
bi. Gid st A 13 mét tai bat ky, A = (a1, aa,-.., a,), khi 4y tip nidy dwgc phan
hoach theo quan hé bing nhau thanh tdi con cda né 1a Ay, As,..., Ak, tic 13
Al=={A1, Az,..., Ax} sao cho A; > A; véii < j, trong d6 A; > A, c6 nghia la
card(A;) > card(A;) va trong truong hop card(4;) = card(4;) thi z > y véi moi
T€A;vay € Aj. Khi dé A duogc goi la mot tii &k 16p.

Goi A; =1— 1 %" card(4;), v6i i =1,...,, n va qui uéc card(4o) = 0.

J<'

Dinh nghia 4.3. Toin ti ton trong ¥ kién s6 déng ®3 duoc xéc dinh nhu sau:
®3(A) = max(min(a;, Ap)), 1 =1,...,nvaa; € Ay, (1 <h<k). (5)
Nhan xét. Toan tir ®3 nham phuc vu cho qué trinh tich hgp cda cic phin bé khi
ndng. Lic dé qué trinh tich hop cdc phin b6 khd ndng lién két véi toan ti @3
13 qud trinh tich hop quan tdm dén céc ¥ ki€n dwoc nhiéu chuyén gia déng y va
dwgc thue hién trén méi 16p thé gidi cé thé.
Sau diy la sé khdo sat tinh chit cda todn ti nay.

Dinh nghia 4.4. Ta ndi 4nh xa tdi @ la toén to tu d‘(‘)ng nhit yéu néu né 1a tu
dong nhat chi trér céc tii A théa man ®(A) € A. e < {{bieda pigd

(9P
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® dwoc goi la chuan yéu néu phan bd tich hgp dugce sinh tir qua trinh tich
hop lién két v&i todn tir ndy cla cic phan b8 chudn cling sinh ra mét quan hé
thir tuw tu nhién 13 phan bé chuan.

Ménh dé 4.5. ®; ld todn ti ty dong nhdt yéu.
Chitng minh. Gid st A 1a mét tdi bit ky, sao cho ®3(A) € A, theo dinh nghia 4.3
®3(A) = max(min(a;,,Ar)), @i, € An (L < h < k).

Gid st h* (1 < h* < k) 13 s8 nguyén duong sao cho ®3(A) = min(a;,, Ap-) =
a;,. € Ap- .
Do Ap- < Ap véimoi h < h* nén:

ai,. < Ap véimoi h < h*, (6)

a;,. >z, £ € Ap véi moi h < h¥, (7

ai,. > min(y, A\p) véi y € Ap va h > h*. (8)
Vi ®3(A) € A, nén (A& ®3(4))/= = (B1, Ba,..., Bi). o

Dt X = Ap- & (a;,.). Gid st 1o < h* 12 56 nguyén duong sao cho A;; < X
va A;,—1 > X ta e cod

-

A, néur < 1o,
B, = Ap ®(a;,.) néur=ip, (9)
Ar_q néfuig<r.

bitt, =1- n;-H Y. card(B;), véi 1 = 1,.., k va qui wéc card(Bo) = 0, ta
1<t
nhan duoc:

+ Néu h <idp thity, = By A + n+_1 va bing cich dya vio (6), (9) suy ra
véi z € By thi

. L n 1
min(z,t,) = min (a,-h, e An + -y 1) =a;, < ®3(4). (10)
+ Néu h > h* thit, = 731 An nén véiz € By
min(z,¢,) = min (a;,, nL—l-l Ar) < min(ai,,An) < ®3(4). (11)

+ Néu io < h < h* thi 3
A h. d . — .
a1ty fhicard(An) +1 = card (), (12)
n

th = —— Ar khi card(Ap-) + 1 > card(A4;,).

Dva vao (6), (7), (9), (12) suy ra véi z € By, min(z,t) < a,-h._ = ®3(A).
Do d6 ®3(A @ ®3(A)) = max(min(z,t;)) (vé6i 1 < h < kvaz € By) < ®3(4).

Khi z € B,,, theo (6), min(z,t;,) = min(a;,.,A;,) = a;,. = ®3(A), cho nén
O;3(A D ®3(A)) > D3(A).

POAW POA)) ~ POIA).

th =

)
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Vay ®3(A @ 93(4)) = ®3(4). O
Ménh dé 4.6. ®; la todn ti chudn yéu.

Chitng minh. Gid st 7y, 7g, ..., T 12 cdc phan bé khd ning chuin clung sinh ra
mét quan hé th@ ty tu nhién thi tdn tai it nhit mdt thé giéi w € O dé = (w) =
m(w) = -+« = Tp{w) = 1. Do d6 n(w) = P3(m1(w), m2(w),..c, Tm(w)) = 1, thc 7
13 phin b8 chuan. £ O

Nhin xét. Diéu kién cdc phan bd 7, 7s,..., T, cung sinh moét quan hé thié tw
tu nhién 1a qué chit, thuc ra bang cich Iy luan tuwong tw nhu trén, ta sé c6
m(w) = ®3(m; (w), m2(w), ..., Tm(w)) 12 phin b8 chu&n néd tdn tai mét thé gidi cé
thé € tai thé giéi d6 s6 cic phin bd cho gié tri 1a 1 13 nhiéu hon s cic phin bé
cho cling mét gid tri nao dé tai thé gidi nay.
Ménh dé 4.7. ®3 ld todn t& don diéu véi cdc tdi gom hai logi phin té khdc
nhau. - '
Chitng minh. Gid st A, B 13 hai tdi bat ky gom n phén t&,A < B, va
A=A, Ay = (a...a) (&) (bb), a > b,
B=B,® B, = (al...al) ©® (al ...(11), a; > b,.

1) Néu card(A;) < card(B;) thé thitir A > B suyrab> a;.

Ta biét ®3(A) = max (a,min (b,l - %card(Al))) =a > a; néu card(4,) <
n — card(Az), va ®3(A) = max (a, min (e, %card(Al))) > b > a; néu nguoc lai.

Mbt cich twong tu ta c6 ®3(B) < a;.

Viy @3(4) > @3(B).

2) Néu card(4;) = card(B,), ta cé a > aj, b > b;.

+ Khi card(A;) > n — card(A4;)
®3(A) = max (a, min (b, 1 —‘%card(Al))) > max (al,min (b1,1 — %card(Al)))

= ®3(B) '

+ Khi card(A1) < n — card(A42)
®3(A) = max (b, min (a, %card(Al))) > max (bl,min (al, %card(Al))) = ®3(B)

3) Néu card(A;) > card(B;) x3y dung C =C, ®Cy = (a...a) ® (b...b) sao

cho card(C;) = card(B;). Theo phan 2) & trén ta c6 ®3(C) > ®3(B), ta sé ching
minh rdng ®3(A) > ®3(C).

Théat vay, xét cac treong hop sau:

a) Néu card(d ) > n—card(C;) thi ®3(A4) = max (a, min (b,1— %card(Al)))
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= @ = max (a, min (b,1 — %card(Cl))) = &3(C).
b) Néu card(C;) < n —card(C;) va card(A4;) > n — card(4,) thi
®3(A) = max (a, min (b,l - %card(Al))) = a > max (b,min (a, %card(C’l))) =
®3(C).
¢) Néu card(C,) < n — card(C;) va card(A4,) < n — card(4,) thi
®3(A) = max (b, min (a, %card(Al))) > max (b, min (a, %card(Cl)))
(do card(A;) > card(C,)) = @3(C).
Ménh dé dugc chitng minh. [J

4.2. Todn ti loai trir sy khic biét

Gid st bag A bi€u dién duéi dang A = (a, az,..., a,) sao cho a; > az >
“rr 2 Qn,

v :[o, 11[0,1] — [0, 1][0,1]

1 1 1
Al = ‘I’(A) = (5(0’1 + an)’ 5(“2 + an—l)a reey E(a‘i + an_H"l) \(13)

véir=1,...,ndiv2)+1.
K¢ hiu A4, = ¥(A;), 7 > 1, khi d6 ton tai s§ nguyén duong N d& Ay Ia
tdi gom ddng mdt phan ti.
Pinh nghia 4.8. Todn ti loai trir sy khdc biét &4 xdc dinh nhu sau ®4(A) = An.
| Nhéan xét. Toan tir ®4 phuc vu cho qué trinh tich hop trén cic phan bd khd ning,

qué trinh tich hop lién két véi toan tir ndy sé dung hoa cic y kién trdi ngugc
nhau trén méi 16p thé gidicéd thé.

Ménh deé 4.9. ®, ld todn tit cdc diéu kién tu (c1) dén (c7) tric di€u kién ty dong
nhdt (c4).
Chitng minh. Viéc ching minh ®, thda man cdc dieu kién tir (c1) dén (c7) trir
(c4) 1a d& dang bing viéc kiém tra truc tiép, nén bd qua khéng chirng minh & day.
Ta xét vi du tdi A = (0,9,0,8,0,5,0,4,0,1) khi d6 &4(&) = 0,525.
A ® D4(A) = (0,9,0,80,525,0,5,0,4,0,1) va &4(A @ B4(A)) = 0,5253125.
Vay toén ti nay khong théa didu kién (c4). O

4.3. To4an ti tich hop tén trong thi tu

4.3.1. Vi cdc phén bé khd ndng

Gid st hy(z), ho(), ..., hm(z) 13 diy ham don diéu khéng gidm trén [0, 1]
thda man céc tinh chat sau:
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a) h;(0) = 0 véi moi 1,

b) Tén tai s6 nguyén duong Ny sao cho véi moi m > Ny luén ton tai ¢,
1<i<mvahi(l) =1

¢) hi(z) < z.

Ménh dé 4.10. Gid st A = (ay, a2, ..., ap) ld mét tdi ¢d thit ty bdt ky, todn tit
&5 dvoc zdc dinhinhv sau

®5(A) = max(hi(a1), hz(az), ..., hm(am)) (14)

khi d6 qud trinh tich hap trén cdc phin bé khd ndng lién két véi todn td ndy thda
man di€u kién (c1) dén (c7) tric di€u kién (c3) néu phdn bé nhdn dvgc la két qud
tich hap cda khégn it hon Ny phdn bé.

Chitng minh. Ky hiéu n(w) = ®5(m1(w), m2(w), ..., #m(w)) 12 phdn bs khad ning
tich hop tir m phan bé khd néng w;, 7q, ..., Tp,.

Dua vao (14) va céc dieu kién doi héi a), b) cda cdc ham hi(x) c6 thé suy ra
ring thAm chi d6 do cla ching thda cic ditu kién A;, A;(c), vi thé qué trinh tich
hop théa cac digu kién (c1), (c2), (c6) 12 hién nhién.

Diéu kién b) vé cdc ham hi cho phép &5 thda man diu kién (c7).

Theo ménh dé 2.3, ®5 thda man diéu kién (c5) vé tinh don diéu. Ta chi con chirng
minh cho diéu kién (c4) vé tinh tu déng nhit cda né.

That vay véi tii ¢6 thi tu A = (a1, az,..., aym) bt k¥, ta c6

@5(1‘1 7] @5(A)) = max (hl(al), hz(az), ceey hm(am), hm+1(®5(A)))

< max (h1(a1), h2(az), ..., km(am), ®5(A)) = ®5(A) do dieu kién c) vé céc ham
h,-(:c).

M3t khdc max (h1(a1), h2(a2), ...s Am(am), hm+1(®5(A))) > max(hi(a1), - Am(am)).
Dieu néy chl'rng to @5(1‘1 &) Q5(A ) = Q5(A) O

Moét vi du v& ham h;(z) 1 hi(z) = min(z, A;), sao cho 0 < A; < 1, max(};) =1
véi 1 <1 < Np, & didy Ng 1a mét s8 nguyén duong nao dé.

D& dang ki€m tra ring diy ham nay théa man diéu kién a, b, ¢ k& trén .

4.3.2. Véi cdc phan bd xdc suat

Gid st f(z) 1a ' mét ham khéng ting trén [0, +00) thda céc diéu kién:

d) f(1) >0,

e) f(z) € [0,1] véi moi z.

Ménh dé 4.11. Gid st A = (a1, az,..., @) ld mdt tdi bdt ky cd thit ty, todn tu
®¢ dvoc zde dinh hu sau:
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®s(A) = Z—lf(zj > e f5). (15)
1<i<m 1sism
khi d6 qud trinh tich hop trén cdc phdn b6 zdc sudt lién két véi @ thda cde diéu
kién tir (c1) @én (c7) tric diéu kién (c3) vé tinh giao hodn.
Ching minh. Diéu kién vé mién x4c dinh khdéng bi han ché (c2), don diéu (c5), idem-
potent (c6) cda todn tir ®g 14 rd rang.

Toan ti&r nay 1a dong nhat vi véi moi tii ¢6 thit tu A = (ay, a2, ..., an) ta céd

D5(A @ 26(4)) =
1 1 1
= —e— a; f(i)+ —=—~=f(m+1) ————= Z a; f(7)
fle Z ' [ ) &

1<i;m+l () 1zizm 1<i<Zm+1 () 1<:‘E< () 1sism

:{ > ai f(0) } E f{ S 16)+ fim+ 1)} = @6(a).
1<t<m 1<i<m 1<i<m+1 t 1<i<m

Digu kién pointwise cia qué trinh tich hgp (c1) dugc thé hién-la khi &y phan bd
xéc suit tich hop tir cacphan b8 p,, p2,..., p,n duoc xac dinh nhu sau:

p(w) = @6(p1(w), P2(w), ..., Pm(w)) = f() > fE)pilw

l<‘< 1<i<m

Ta s€& chirng minh ring p 14 phan b8 chuan néu c4c phan b3 x4c sudt p;, 1 = 1,..., m
ciing 14 phan bd chuin (c7). .

Zp(w)ZZ Z f) Z f )p,w) Z Z )ZP:(W

weN oEﬂ 1<i<m 1<i<m 1<3 <m weN
1
= Y ——=—~=fl)=1.
1<i<m <.E f(l)

Vay ménh d& dugc chitng minh. O

5. MOT VAI KET LUAN

V&n dé tich hgp 1a mét van dé quan trong trong cic qué trinh ra quyét dinh da tiéu
chué&n, trong céc diéu tra xi héi, lua chon va xi 1y théng tin theo cic nhém... Trong
bai bdo nay ching 16i gidi quyét mdt phan van dé tich hop cic phan b8 (khd ning, xac
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sudt) d8i véi céac co s tri thirc tuwong Ung sao cho qué trinh tich hop nay 14 qué trinh
thu nhan va xi& 1y tri thie.

Vin 48 dit ra nay 1a rat khac véi van dé tich hop do R. R. Yager [5], hodc V. Cutello
va J. Montero, [8, 9], d& xudt. Trong [5] R.R. Yager.da chi ra rang doi héi toan tir tich
hop cho vdn dé dit ra 13 toan ti MICA véi phdn t& ddng nhdt ¢8 dinh, con qua trinh
tich hop cédc phin b8 doi héi todn ti thich hop lién két véi qua trinh nay phdi la MICA
tu dong nhét. Tuy nhién ta thiy cic qua trinh niy doi hdi nhiéu diéu kién gidng nhau.

Trong bai bdo nay ciing da dé nghi mot s§ diéu kién can thiét d€ qua trinh tich hop
c4c phan bS 14 mdt qué trinh thu nhan va xi 1y tri thirc, ddng thi bai bo da giéi thidu
mét s§ 16p todn ti tich hop theo cdc chién luge khic nhau. Viéc nghién ciru dé xay
dung cac toén tir tich hop théa cac dieu kién da néu can duoc tiép tuc.

Trong nghién ctu tuong lai ching t6i tadp trung vao van dé tich hop cac y kién cé
nhan khic nhau khéng phai 1a chuyén gia v& cing mdt*co sé& tri thirc. Lic dé vin dé
tich hop phidn bac theo nhém la rdt cin thi€t. Xa hon ching téi du dinh nghién ctu
vdn dé tich hop cdc phin b8 khi c4c ¥ kié€n ddnh gid khong phai la s6 ma 13 ngdén ngir
duoc sdp tuyén tinh.
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