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Abstract. In this paper, a method for aggregation of hedge algebras is proposed. It
can be used for linguitic reasoning and building of linguitic data bases for any linguistic
variable,

Trong the gi6i thirc tai phong phii, vi~c hru trir dir lieu cho cac h~ thong thong
tin va h~ h6 tro quyet dinh khong chi goi gon trong cac gia tr] so rnang tinh dinh
hrong, ma con phai sli- dung ca. cac gia tr] ngon ngir. Ly thuyet t~p mo' ra drri
cung cap mdt cong cu xli- Iy cac dir li~u dang nay, rnqt huang nghien ciru trong
nhirng nam gan day Ia dai so gia tli- ([1], [2]) rno phong cau true t~p cac gia tr]
ngon ngir thiet I~p CCf sl:! tinh toan va suy di~n tren cac tri thirc chira cac gia tr]
d6. Vi du nhir, d~ do chieu cao cua rnqt ngtro'i, ta co th~ sli- dung dai so gia tli-
v&icac phan tli- sinh {cao, thap} va cac gia tli- nhtr {rat, xap xi, it nhieu, tirong
Mi, ...}.

Tuy nhien trong phan Ian cac trtrong hop, t~p gia tri cho mot bien ngon ngir
het sire phong phu khong th~ bi~u di~n chi bang rnqt dai so gia tli- ma phai can
nhieu dai so gia tli- khac nhau tfch hop lai. Vi du, d~ mieu tel trang thai sot cila
benh nhan, cac bac si co th~ ghi trong benh an cac gia tri ngon ngir nhtr:

{co sot, khong sot, sot nong, sot nhe, sot vira, sot cao, sot lien tuc, sot con,
sot ban ngay, sot ve chieu, sot ve dern, sot kern gai ret, sot ret run, sot khong

'" hoi }mo 01, ...

Vi~c chuan hoa va tinh toan tren cac dir li~u nay rat kho khan, can phai sli-
dung nhieu dai so gia tli- khac nhau nhir rmrc dq sot (co sot, khong sot, sot cao,
sot vira.L}, nhip dq sot (sot lien tuc, sot con, ... ), tho'i gian sot (sot ban ngay, sot
ve dern, ... ), ki~u sot (sot kern gai ret, sot khong rno hoi, ... ) v.v ... Sau do gia tr]

-t., '" dV d',J " h At' d th,J, d' , d d,J hA' d 'CUOl cung ve ac tern sot c 0 mo irng ung cv e nao 0, VI V e c an oan
benh sot ret, dtroc tfch hQ'P tit cac dai so gia tli- nay.

MI:! rqng hon, tir rnqt lu~t If-then
If Xl is Al and X2 is A2 and ... and Xn is An then y is B,
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trong do Xl, X2, ... , Xn, Y la cac bien ngon ngir lay gia tri trong dai so gia ttt
Xl, X2, ... , Xn, Y co th~ tfnh y tir cac bien Xl, X2, ... , Xn. Noi each khac, dai so
gia ttt Y diroc tfch hop cac dai so gia ttt Xl, X2, ••• , X«.

Nhir v~y, tich hop la qua trlnh tfnh toan, suy lu~n trr nhieu dai so gia ttt
(mucd9..Bot, nhip_d9...8ot, tho'i.gian.sdt , ki~u...8ot,... ) ve m9t dai so gia ttt chung
(sot cho cha:n doan sot ret]. Trong qua trlnh do, rmrc d9 tham gia cua cac dai
so gia ttt thanh phan vao ngir nghia cua dai so gia ttt tich hop co th~ manh yeu
khac nhau, diroc bi~u di~n b~ng mot gia tr] ngon ngir ho~c m9t gia tr] so (trong
so). D~ thuan loi cho vi~c tinh toan, ta gill thiet cac phan ttt cua cling mot dai so
gia ttt deu so sanh diroc v&i nhau. Nghia la, t~p cac gia ttt co th~ s~p xep diroc,
nhirng gia ttt khong so sanh diroc voi nhau diroc coi la dong mire va chi con mot
dai dien trong t~p gia ttt. Nhirng nghien ciru sau hem trong van de nay co th~
xem trong [6]. VI trong dai so gia ttt co th~ dinh nghia t~p cac gia ttt thfch hop,
nen gia thiet nay khong lam mat di cac tinh chat cua dai so gia ttt.

Trong suy di~n mo' cling da giai bai toan tirong tl! d dang:

Menh de 1: If Xl is Al and X2 is A2 and and Xn is An then y is B
Menh de 2: Xl is A~ and X2 is A~ and and Xn is A~
Ket luan: y is B'

Trong do AI, A~, A2' A~, ... , An, A~, B la cac t~p mo.
Tuy theo each xay dimg quan h~ R(AI, A2' ... , An; B) ma ket luan B' co th~

la h9'P hay tuy~n cua cac bai toan thanh phan

If Xi is Ai then y is B
. A'Xi IS i

y is B~

chi tiet co th~ xem them d [3], [4], [5].
Cac phan tiep theo cua bai nay de c~p den cac phirong phap tich hop dai so

gia ttt, tao t~p gia tr] nen cho suy di~n mo.

2. Tich ho'p dai so gia tu-
Dlnh nghia 1 (B9 cua cac dai so gia ttr}.

Cho cac dai so gia trr (Xl, GI, H, :S), (X2' G2, H :S), ... , (Xn' Gn, H, :S),
X ~ Xl X X 2 X ... x X n la h9 cua cac dai so gia trr neu thoa man cac dieu ki~n
sau:

(1) X E X, neu X = (Xl, X2, , Xn) trong do Xi E Xi ho~c Xi = 0.
(2) x, y E X, X = (Xll X2, , Xn) vtri Xi E Xi hoac Xi = 0;
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Y = (YI, Y2, ••. , Yn) vai Yi E Xi ho~c Yi = 0.
Ta co x ::;u, neu Vi : (Xi = Yi = 0) ho~c (Xi i- 0 va Yi i- 0 va Xi ::; Yi).

Xi = 0 diroc hi~u la thanh phan Xi khong co gia tr] ngon ngir trong X E X.
Vi~c tham gia cua dai so gia trr Xi vao ngir nghia cila X la khong xac dinh, ta co
thg loai bo thanh phan nay ra khoi moi qua trlnh tinh toano

Dinh nghia 2. X la b<)cua n dai so gia trr, X = (Xl, X2, .•• , xn), Y = (YI, Y2, ..• , Yn)

EX vai X ::; y. Ta co X < y, neu 3i : Xi i- 0 va Yi i- 0 va Xi < Yi.

Dinh nghia 3 [Cac phep tinh tren b<)cua cac dai so gia trr).
Cho x la b<) cua n dai so gia trr, X = (Xl, X2, •.. , Xn), Y = (YI, Y2, ... , Yn) E X

vci di'eu ~i~n Vi : (Xi = Yi = 0) ho~c (Xi i- 0 va Yi i- 0)
(1) X 1\ Y = (Xl 1\ YI, X2 1\ Y2, ... , Xn 1\ Yn), trong do

(2) X V Y = (Xl V YI, X2 V Y2, ... , Xn V Yn), trong do

neu Xi = 0 va Yi = 0
neu Xi i- 0 va v. i- 0

{
0, neu Xi = 0

-Xi = a .- g, neu Xi = aq, voi ala chu8i cac gia trr, g, -g E Gi

Theo dinh nghia tren, cac ham 1\,v chi diroc xac dinh voi cac phan trr ma
ID<;>ithanh phan cua no ho~c cung dtroc xac dinh (i- 0) ho~c ciing khong xac dinh
(= 0).

Dinh nghia 4 [Trong so cila b9 ctla cac dai so gia trr).
Cho X ~ Xl X X2 X ... X Xn la b<)cua n dai so gia trr, PI, P2, ... , Pn la trong

n
" , b~ " W' 0 ,'"' 1so eua Q, neu vs : ::; Pi ::; 1va 0 Pi = .

i=l

Trong so th~ hien mire d<) tham gia ngir nghia cua cac dai so gia trr thanh
phan Xl, X2, ••• , Xn vao ngir nghia cua X. Trong so cua Xi Ian co nghia la rmrc
d9 tham gia ngir nghia vao x nhieu va m6i khi Xi trong X = (Xl, X2, ... , Xn) thay
d5i se anh htrorig nhieu tai X. Pi = 0 dtroc hi~u la moi thay d5i cua gia tri xi
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khong lam anh hirong t&i ngir nghia cila x. Neu moi thanh phan tham gia ngang
nhau vao x thl cac trong so Pi deu la l/n.

Vi du. Cho cac dai so gia ttr Xl, X2, X3, X4 bi~u dien cac bien ngon ngir
mu-cd(Lsot, nhip.do.sdt, thoi.gian.sdt., ki~u-Bot. T~p {0.1, 0.4, 0.2, 0.3} la trong

, "cua so X.

Tiep theo, goi x = (Xl, x2, ... , xn) E X la xac dinh day dti neu VPi =1= 0 :
Xi =1= O. Nghia la thanh phan Xi co gia tr] ngon ngir, neu thanh phan do tham gia
vao ngir ngh'ia chung. Ngtroc lai ta noi X khong xac dinh day du.

Djnh nghia 5 (Ham do tren dai so gia ttr)
Cho dai so gia ttt (X, G, H, ::;), >. : X -+ [0, l]la m9t ham do tren X neu

tho a man:
(1) Vx : >'(x) E [0, 1], >.(sup g+) = 1, >'(inf g-) = 0 trong do g+, g- E G la

cac phan ttt sinh dirong va am.
(2) Vx, y E X, neu X < y thl >.(x) < >.(y).

Dinh nghia 6 (Ham ngiro'c ciia ham do).
Cho dai so gia ttt (X, G, H, ::;), >. la m9t ham do tren X, >.-1 : [0,1] -+ X

la ham ngtro'c cua ham do >. neu thoa man
Va E [0, 1], >.-1 (a) E X sao cho 1>.(>.-1(a)) - al ::; I>.(x) - al Vx E X.

B5 de 1. Cho aq.i so gia tti (X, G, H, ::;), >. La mot ham do tren X, >. -1 La ham
nqu oc ctla ham do >., ta co

(1) Vx E X, >.-1 (>.(x))) = x.
(2) Va, bE [0, 1], neu a::; b thi >.-I(a) ::; >.-l(b).

Chung minh.
(1) Gia stt ton tai x' EX: >.-l(>.(x)) = z' =1= x. Co hai kha nang xay ra:
x' < x, theo Dinh nghia 5 co >.(x') < (>.(x);
x < x', theo Dinh nghia 5 co >.(x) < (>.(x').
V~y trong bat ell' trirong hop nao cling co: >.(x) =1= >..(x').
D~t a = >.(x) E [0, 1], theo Dinh nghia 6 I>.(>.-l(a)) - al ::; j>.(y) - al Vy EX.
Thay the >.(x) vao vi trf cua a: 1>.(>.-l(>.(X))) - >.(x) I ::; I>.(y) - >.(x)1 vv EX.
VI >.-l(>.(x)) = x' : I>'(x') - >'(x)1 ::; I>'(y) - >.(x) I Vy EX.
Lay y = x se co I>'(x') - >.(x) I ::; 0, suy ra I>.(x') - >.(x) I = O.
Nhir v~y >.(x') = >.(x) mau thuan v&i phan tren. Tir do suy ra x' = x hay

>.-l(>.(x)) = X. D.
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(2) Neu a = b thl hi~n nhien co A-I(a) = A-I(b):
Gia 811- ton tai a < b ma co A-I (b) < A-I (a). Theo Dinh nghia 5 thl

Co cac kha nang xay ra:
a) A(A-I (b)) ~ a, trir ca hai ve cila (*) cho a:

VI ca. hai ve deu khong am nen ta co

IA(A-1(b)) - al < IA(A-1(a)) - al

mau thu~n v&i Dini~c.nghia 61a IA(A-1(a)) - al < IA1~) U~I' \Ix EX.
b) A(A-1(b)) < a < b va A(A-1(a)) ~ b > a.
Ttr gia thiet a < b ta co -a> -b. Cc;>ngca hai ve voi A(A"-I(a)):

VI ca hai ve deu khong am)'

Theo dinh nghia 6: IA(A-I(a)) - bl ~ IA(A-1(b)) - bl, 8Uy ra

M~t khac, cc;>ngca hai ve cila =a > -b v&i A(A-1(b)):

VI l hai "d'" At'1 ca ai ve eu am, a co:

Theo dinh nghia 6: IA(A-1(a)) - al ::.; IA(A-1(b)) - ai, suy ra
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mau thu~n v&i (**).
c) .\(.\-1 (b)) < a < b va .\(.\ -I (a)) < b.
Trir ca hai ve cua (*) cho b:

.\(.\-1 (b)) - b < .\(.\-I(a)) - b

Vi ca hai ve deu am, ta co:

1.\(.\ -I (b)) - bl > 1.\(.\-1 (a)) - bl

mau thuAn vOi Dinh nghia 6 la 1.\(.\-I (b)) - bl :::; I.\(x) - bl \:Ix E X.

Nhir v~y trong bat ctr tnrorig hop nao cling xay ra mau thuAn, suy ra di'eu phai
chirng minh: .\-I(a) :::;.\-I(b). 0

V6-i m5i dai so gia t~ deu dinh nghia diroc ham do va ham ngmrc ciia no vi trong
[2J da. chi ra r~ng, dai so gia t~ dong cau voi mQt mien con [0,1]. Vi~c gia thiet cac
gia t~ trong t~p H Oeu sanh duoc voi nhau giup cho dinh nghia ham do de dang hon.
Thong qua ham do ta co thg ph~n nao so sanh diroc mire dQ ngir nghia giira cac phan
t~ cua cac dai so gia t~ khac nhau. Vi du tir hai dai so gia ttl- chieu.cao va can.nang
thl mire de?chenh l~ch giira "rat cao" va "khong cao l~m" phan nao ttrong irng vci "rat
n~ng" va "khong n~ng l~m".

V{ d", ham do (theo dinh nghia trong [8]):
Cho dai so gia ttl- (X, G, H, :::;)voi H = {very, more, possible, less}, G

{g+, g-}.
Gan 8(g+) = 1, 8(g-) = -1, 8(very) = 2, 8 (more) = 1, 8(possible) =

-1, 8(less) = -2.
D. : X -t [0, 1] diroc dinh nghia cho x = Xk Xk-I •.• XI Xo E X, vrri Xo la phan

t~ sinh, Xl, X2, ..• , Xk la cac gia t~

k j

D.(x) = 2 + ~(xo) + L [218~Jl~- 1 IIsign(8(Xi))]
j=l i=O

{
1, neu a > 0

v6-i sign (a) = ,,- la mQt ham do tren X.
-1, neu a < 0

Ham ngiro'c cua D. theo thuat toan diroc trinh bay trong [8] cling thoa man la mQt
ham nguqc cua ham do tren dai so gia ttl-.
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Dinh nghla 'T [Khoang each giira cac phan t~ cua cac dai s6 gia t~).

Cho X ~ Xl X X2 X··· X Xn Ia h9 cua n dai s8 gia t~, PI, P2, ... , Pn Ia trong s8 cua
cac thanh phan, X = (Xl, X2, ... , xn), Y = (Yl, Y2"", Yn), Z = (Zl' Z2, .. " Zn) EX Ia
cac phan t~ xac dinh day du. Ham () : X X X ~ [0, IlIa khoang each giira hai phan t~
trong h9 X neu thoa man

(1) ()(x, y) = 0 khi va chi khi Vi = 1, .. " n :Pi =1= 0 thi Xi = Yi'
(2) ()(x, y) = ()(y, z].
(3) ()(x, y) ::; 8(x, z) + ()(y, z].

D~ dang clurng minh diroc tiep

(4) 18(x, y) - ()(y, z)1 ::; ()(x, z].
(5) I()(x, y) - ()(x', y')1 ::; ()(x, x') + ()(y, v').

Vi du: Sau day Ia mot so ham khoang each

(1) ()(x, y) = 2:7=1 Pil>'(xd - >'(Yi)I,
(2) ()(x, y) = 1>'(Xj) - >'(Yjl, vrri Pj = . max Pi.

t=l, .."n

n
(3) ()(x, y) = 2: pil>'(Xi) - >'(Yi) 12,

i=l

(4) Cho X = (al gl, o z g2, .. " an gn), Y = (81 gl, 82 g2, .. " 8n gn) v&i gl, g2, .. " gn
Iacacphantrrsinhcungdaucuacacd~is8giatrrXl' X2, .. " Xn, al, .. " an, 81, .. " 8n
Ia chudi cac gia t~, {rl' r2, .. " rn} Ia m9t hoan vi cda {I, 2, .. " n} sao cho Prl ::; Pr2 ::;

'" ::; Prn. Gia s~ tit r, co Pro > 0, con Pr.-l = O. Ta co

Ia khoang each, trong d6 art ar'+1 ' "arn, 8r• 8r'+l ' ,,8rn Ia chu5i cac gia ta dung ke
nhau.

Khoang each hi~u thi mire d9 gan nhau ve ngii nghia giira cac phan trr. Hai phan
trr gan nhau 1;\ hai phan trr co thanh phan deu gan nhau, trong d6 d~c biet Ia cac thanh
phan c6 trong s8 Ion.

D!nh nghla 8 (Ham tich hop dai s() gia trr).

Cho X ~ Xl X X2 x'" X Xn Ia hi? cua n dai s8 gia trr voi cac trong s8 PI, P2, .. " Pn
ham do >., ham khoang each (). X* Ia mi?t dai s() gia trr.

Iw : X ~ X* Ia ham tich hC!P dai s8 gia tu- tai w E X xac dinh day dti. cho triro'c, neu
Vx, Y E X xac dinh day du sao cho ()(x, w) ::; ()(y, w) thl

Y nghia cua ham tich hop dai s8 gia trr Ia xay dung mot anh xa tit h9 cac dai gia trr
ve mi?t dai s() gia trr, trong d6 ngir nghia cua f (x) tirong diro'ng voi ngir nghia tich hop
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cac gia tr] thanh phan. M<';ltphan tu khoang tach gan gia tri w thl cling co ngfr nghia
ham tfch hop gan v6i. gia tri ham tai w.

D!nh 1y 1. Cho X ~ Xl X X2 X ••• X Xn La bg ctla n aq,i so gia ttt vai CaC tronq
so PI, P2, "" Pn, )\ La ham ilo va 0 La ham khodng ciich, >.-1 10, ham nqu o c ctla
ham ilo tren. ilq,i so gia ttt X*, iJ E X 10,phan ttt ma moi thanh. phiin ileu co ham
do blLng 0,

Ta co >.-l(O(x, iJ)) La ham tich hop aq,i so gia ttt tq,i iJ.

Chung minh, Cho cac x, y E X xac dinh day du, sao cho O(x, iJ) :s; (y, iJ). Vi
O(iJ, iJ) = 0, nen theo Dinh nghia 6: >.(>.-1 (O(iJ, iJ))) :s; >.(z) Vz E X*.
Tir gia thiet O(x, iJ) :s; O(y, iJ), theo B5 de Ltren X* , co >.-1 (0 (x, iJ,)) :s; >.-1 (0 (y, iJ)).
Theo D!nh nghia 5, >.(>.-1 (O(x, iJ))) :s; >.(>.-l(O(y, iJ))).
Trir ca hai ve cho x (x -1(0 (iJ, iJ))):

>.(>.-l(O(x, iJ))) - >.(>.-1 (O(iJ, iJ))) :s; >.(>.-l(O(y, iJ))) - >.(>.-1 (O(iJ, iJ)))

Vi ca hai ve khong am suy ra

1>.(>.-l(O(X, iJ))) - >.(>.-1 (O(iJ, iJ)))I:S; 1>.(>.-l(O(y, iJ))) - >.(>.-1 (O(iJ, iJ)))1

la di'eu can chimg minh. D

Sau day la cac vi du v'e ham tfch hop:

(1) !o (x) = x -·1 ( i~l Pi x (Xi)) [phirong phap lay t~(;mg so).

(2) Jt9(x) = Xj, v6i. Pj = .max Pi [phuong phap chidu].
l=l, ... ,n

(3) f.(x) = >.--1 ( v,t/, >.(x,)').

(4) Cho x = (0'191,0'2 g2, , .. , an 9n) v6i. 91,92, "., 9n la cac phan tu cling dau cua
cac dai so gia tu Xl, X2, .'" Xn . aI, "., an la chu6i cac gia ttl-, {rl' r2, "., rn} la m<';lt
hoan V! cua {I, 2, ... , n} sao cho Pr, :s; Pr2 :s; ,., :s; Prn. Gia su tu r; co Pri > O. Ta
co !t9(x) = ariari+l .,' arn 9 la ham tich hop v6i. 9 la phan ttl- sinh cua X* cling dau
voi 9rn•

Chun9 minh: (1) Cho x, Y E X xac dinh day drt thoa man O(x, iJ) :s; O(y, iJ), ta co

n n

LPi >'(Xi) :s; LPi >'(Yi)
i=l i=l

Nhir v~y >'(ft9(X)) :s; >.(ft9(Y)). Ngoai ra, O(iJ, iJ) = O. Suy ra

1>'(ft9(x)) - >'(ft9(iJ))I < 1>.(ft9(Y)) - >'(ft9(iJ))I o
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(2), (3), (4) - Chung minh tirong t\!.

3. 'I'Ich hop va suy luan xap xi

V&i hai t~p mer A va B co ham thw?c J.lA tren vfi tru U va J.lB tren vii tru V, ta co
thg dinh nghia khoang each giira chung b~ng khoang each cua A va B Ia cac gia tri ro
hoa cua A va B. Cach khir mo thong dung nh~t Ia phuong phap I~y trong so

A = J.lA(Ut} + J.lA(U2) + '" + J.lA(Un) , I' , ., '"
UI, u2, .. " Un a cac gia tr] so

UI U2 Un

B J.lB(vd + J.lB(V2) + + J.lB(Vm) I' , ., tri .-= ' " , VI, V2, .. " Vm a cac gia q so
VI V2 Vm

m nI: J.lA(Ui)Q Ui I: J.lB(Vi)Q Vi

thi A = i=I B = i=I voi 0: > O.m nI: J.lA(Ui)Q I: J.lB(Vi)Q
i=I i=l

Tir do trng dung trong bai toan suy lu~n x~p xi v&i cac dai so gia tIT X I, X 2, .. " X n

va dai so gia tIT tfch hop X*, co k Iu~t If then ...

If Xl = Xu and X2 = Xl2 and and Xn = Xln then X* = xi
If Xl = X21 and X2 = X22 and and Xn = X2n then X* = x2 (3.1)

If Xl = XkI and X2 = Xk2 and ." and Xn = Xkn then X* = xic
V&i gia tr] vao Xo = (XOI' X02, .. " xOn) se tlnh diroc xC; E X*.

Day Ia bai toan suy di~n mo quen thuoc, each gicii co th~ tham khao trong [5] diro'c
t6m ti{t nhir sau:

G9i U I = {u 11, U 12, .. " U ItJ Ia vii tru ctia bien mer X I

U2 = {U2I' U22, ... , U2t2} Ia vfi tru cua bien mer X2

Un = {Un}, Un2, .. " Untn} Ia vii tru cila bien mo' Xn

V = {VI, V2, .. " Vm} Ia vii tru cua bien mo' X*

Neu ham thudc cua m6i Xij, xi Ia J.lXij (Ujh) = aijh (1 :::;h :::;tj) va J.lx: (Vj) = bij th)
ta co cac t~p mo

Nhir v~y t~p mo' "Xl = XiI and X2 = Xi2 and ... and Xn = Xin" thuec vii tru
UI X U2 X '" X Un co hrc hrong Ia tI.t2 .. ,tn vci
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{fi = (Xl = XiI and X2 = Xi2 and and Xn = Xin

ailjl 1\ ai2h 1\ 1\ ainjn

(Uljl' u2h,···, Unjn)L
J·l=I, ,tl
i2 = 1, , t z

J·n = 1, ..., t.;

Bay gier ta xay dirng quan h~ Ri cua {fi -+ xi cho Iu~t thir i theo phirong phap cua
Mamdani (xem [3]) vOi a -+ b = a 1\ b

J.LRi (Uljl , u2h, ..• , Unjn; Vj) = (ailjl 1\ ai2h 1\ ... 1\ ainjJ 1\ bij

R; Ia ma tr~n co tl.t2 ... t.; hang va m ci?t.
Sau do t5ng ho'p k Iu~t lai, ta xay dung diroc quan h~ chung R = Rl UR2 U· .. U Rk.

Tigp theo, v&i m6i

~ = (XOl, X02, ... , xOn) = L
J·l = 1, ,tl
J2 = 1, , t2

Cljl 1\ C2i2 1\ 1\ Cnjn

(Uljl' U2i2, , Unjn)

In = 1,...,tn

se tinh dtroc kgt qua x~ = 4J..+ ~ + ... + !bn. nhu sau: xo* = Xo 0 R, co
• III 112 11m

d· =J . max (( clil 1\ C2i2 1\ ... 1\ CnjJ 1\ J.LR (ulil, U2i2, .•• , Unjn; Vj))
Jl=I, ,tl
J2 = 1, , t2

J·n = 1, ... , tn

Ngoai phirong phap cua Marndani, ngiroi ta co th~ su dung cac phirong phap suy
di~n mo' khac cua Zadeh, Mizumoto, ... (xem [3]).

Tro- lai vci bai toan tich hop cac dai so gia tu, cling voi k Iu~t nhir bai toan (301), ta
co Xlj, .•. , Xkj Ia cac gia tri ngon ngfr cua dai so gia tu Xj, J = 1,0 .. , n, xi, x;, ... , xk
cua dai so gia trr X* 0
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~l = (XU, X12, •.• , Xln)
~2 = (X2l' X22, ... , X2n)

~k = (Xkl' Xk2, ... , Xkn)
Ia cac phan td- cua b<}X ~ Xl X X2 X ... X Xn. Tren cac dai so gia td- co ham do ,x,
v6'i mlii bien Xj ta sd- dung k gia tr] dii biet Ia {,x(Xlj), ,x(X2j), ... , ,x(Xkj)} lam t~p
vfi tru moi u;, bien X* co t~p vii tru Ia {,x(xi), ,x(x;, ... , ,x(xZ)) gom k gia tri,

Nhir v~y (y Iu~t th<r i, Xj nh~n gia tr] Ia t~p mo
O 0 1 0 0tu Xij, Xij = + ... + + + + ... + .,x(Xlj) ,x(Xi-lj) ,x(Xij) ,x(Xi+lj) ,x(Xkj)

X* co t~p mo
, * _* 0 0 1 0 0

tu Xi' Xi = ,x(xi} + ... + ,x(Xi_l) + ,x(xt) + ,x(xi+l) + ... + ,x(xZ)
Vi cac gia tr] ,x (Xij ) va ,x(xi) deu thuoc mien [0,1]' nen each xay dung cac Xij va

xi nhir tren giup cho vi~c d~ dang so sanh cac gia tr! cua cac t~p mo tren cac vfi tru
khac nhau. Ngoai ra, khi khir mo-, Xij se nh~n gia tr] Ia ,x(Xij), tirong dirong vOi Xij'
Nhir v~y each chuyen d5i nay khong lam mat mat thong tin cua Xij.

Do do, X nhan t~p mo

L
il = 1, , k
h=1, ,k

J.LXii (,x(Xji t}) 1\ J.LXi2(,x(Xh2)) 1\ ... 1\ J.LXin (,x(Xjnn))
(,x(xil t}, ,x(Xj22), ... , ,x(Xjnn))

in = 1, ... , k

Ham thuoc cua ~i co phan Ian cac gia tr] bAng 0, chi co m<}t di~m duy nhdt bAng
1 tai i, = J'2 = ... = i« = i

1
X· =-\

Tinh quan h~ Ri cua ~i -+ xi cho lu~t thir i theo plnrong phap cua Mamdani, Ri
la ma tr~n kn X k chl co duy nhdt mqt phan td- bAng 1 la

con I~i deu bAng 0.
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Quan h~ chung R = Rl U R2 U ... U Rk chi co tat ca la k gia tri bAng 1 tai

(A(Xl1)' A(X12)' , A(Xln); A(xi))
(A(X2d, A(X22)' , A(X2n); A(xi))

(A(Xkd, A(Xk2), ... , A(Xkn); A(Xk))
trong do m5i c9t co m9t gia. tr! bAng 1, con lai deu bAng O.

Bay gia v6i ~ = (XOl, x02, , xOn) trong do mlii XOj la t~p mo (ky hieu XOj) thu(>c
t~p vfi t~\l u; = {A(Xlj, A(X2j), , A(Xkj)}, gia tr! ham thuoc cua XOj tai A(Xij) co
th~ lay b1i:ng rmrc de}gan nhau giira A(XOj) va A(Xij) la

XOj = l-IA(XOj) - A(Xlj)1 + l-IA(XOj) - A(X2j)1 + ... + l-IA(XOj) - A(Xkj)1
A(Xlj) A{X2j) A(Xkj)

(3.2)
- /\ - /\ - l' ~ 'h ~ - U' U' U" 1 1 k"~ = XOI X02 ... /\ XOn a t~p mo' t U9C vu tru 1 X 2 X ... X n co ire irong

~O =
. min (1 - IA(XOi) - A(Xj;i) I)

. L ~(Al(~~:lnd,A(Xi22)' ... , A(Xjnn))
Jl = 1, .,.,k

in = 1, ...,k

1- .max (IA(XOi) - A(Xj;i) I)
. L (A(~~11')',"~(Xi22)' ... , A(Xjnn))

Jl=1, ... ,k .

(3.3)

i; = 1,...,k

Ket qua la phep Ht noi ~o 0 R

_* d1 d2 . dk

Xo = A(xi) + A(xi) + ... + A(Xk)

Vi mlii c(>t cua R chi co mt}t gia tr] bAng 1, con lai bAng 0, nen dj nhan gia tr] t~i die'm
(A{Xjd, A{Xj2)' ... , A{Xjn)), tuc la t~i i, = i, ...j in = i

dj = . min (1-IA(xod - A{Xji)l)
t=l, ... ,n

Nhtr v~y
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mm (1-1'x(XOi) - 'x(Xli)I) . min (1-1'x(XOi) - 'x(X2i)I)
_* i=l, ... ,n J=l, ... ,n
Xo = ,x (xi) + -.:........c....--,X-(=--x---:

2
)---- +

. min (1 - I,X (XOi) - ,X(x ki) I)
... + J=l, ... ,n (3.4)

,x(xk)

Y nghia cua Xo la ngu ~o g~n v6i. ~i thi gia tr! ham thuoc tai >.(xi) se lOn, neu
~ = ~i thl gia tr] ham thuoc tai do chlnh biing 1.

Tfnh 'x(xo) biing each khir mer thong qua phirong phap trong so

kL: [. min (1-1>'(XOi) - >'(xji)lr~ >'(xi)]
* j=l t=l, ... ,n

>'(xo) = k ' vo'i a > 0 (3.5)
L: . min (1 -I'x(xod - 'x(xji)lr~
j=l J=l, ... ,n

Tit do ta tinh diroc xo'
Cong thirc (3.5) cling dong thoi la phirong phap giai bai toan suy luan x8:p xi (3.1)

thong qua ham do. Uu di~m cua each tfnh nay la nhanh, khong ton kern qua nhieu b{l
nho (vi du d~ luu ma tr~n quan h~ tv-t z ... tn x m) nhir each tfnh truyen thong.

Ngoai phirong phap cua Mamdani diroc ap dung nhir tren, ta eo th~ sd- dung cac
phirong phap suy di8n mer khac cua Zadeh, Mizumoto, ... , cling cho Ht qua tirong tv.

Tiep theo, ta khao sat bai toan (3.1) nhimg don gian khi chi eo mot lu~t

If Xl = Xu and X2 = Xl2 and ... and Xn = xln then X" = xi
Cho Xl = XOI and X2 = X02 and ... and Xn =XOn (3.6)

Tinh X* = xo'
Tit (3.5)

gill.tr] ngon ngir Xo co the' tfnh tir

(3.7)
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D~t A = .max IA(XOi) - A(Xli)l, tfnh i sao cho A = IA(XOj) - A(Xlj)l, xac dinh {3
t=l, ...,n

nhir sau:

(3=

1,
l->'(x;)

A '
->'(x;)

A .,

-1,

neu A(XOj) ~ A(Xlj) va A(Xi) + A :S 1

neu A(XOj) ~ A(Xlj) va A(xi) + A > 1

neu A(XOj) < A(Xlj) va A(Xi) - A < 0

neu A(XOj) < A(Xlj) va A(Xi) - A ~ 0

di A(X~) luon thoa man 0 :S A(XO) :S l.

Liru y r~ng O(xo, xt) = .max IA(XOi), A(Xli)1 chinh la m<)t ham khoang each VI
t=l, ...,n

thoa man Dinh nghia 7, cho nen:

A(X~) = A(X~) + O(XO, xd (3 (3.8)

Nhir v~y, theo cac phirong phap suy di~n mer truyen thong, ap dung voi cac gia tri
cua dai so gia ta, su- dung ham do va ham khoang each, ta co ket qua nhir & cong thirc
(3.8). Ngoai ra co th~ chirng minh do chinh Ia ham tfch h9'P dai so gia tu- Xl, X2, ••. , Xn
ve dai so gia tu- X* tai di~m Xl theo dinh Iy sau:

D!nh ly 2. Cho X ~ Xl X X2 X ..• X Xn La b9 ctla n aq,i so gia ttl va aq,i so
gia ttl X", A ld ham ilo va fJ La ham khodng each. A-I La ham nqu oc ctla ham
do A tren X*. Cho Xl E X va xi E X*, choti -A(Xi) ::; (3 :S 1 - A(xi) at
O:S A(Xi) + fJ(x, xt){3 :S 1.

Ham so f(x) = A-I (A(xi) + fJ(x, xd(3) ld ham tieb hqp aq,i so gia ttl tq,i Xl.

Chung minh. Cho cac x, y E X xac dinh day du voi O(x, xd :S O(y, Xl). VI
fJ(Xl' xd = 0, nen theo Dinh nghia 6: A(A-1(8(Xl' xd)) :S A(Z) Vz E X*. Co
hai trrro'ng hop xay ra:

a) -A(xi) :S {3 < 0
Nhan cd hai ve cua fJ( x, xd :S fJ(y, xd voi (3 se diroc

fJ(XI' xt) (3 = 0 > O(x, xt) (3 ~ fJ(y, xt) (3

C<}ng them cac ve voi A(Xi)

A(Xi) + 8(Xl' xd (3 > A(X~) + fJ(x, xd (3 ~ A(X~) + fJ(y, xd (3

Theo B5 de 1

A-1(A(X~) + 8(xt, xt) (3) > A-1(A(X~) + 8(x, xt) (3) ~ A-I (A (xi) + 8(y, xt) (3)
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Theo D!nh nghia 5

,x(,x-l(,x(xi) + O(Xl' xd,8)) > ,x(,x-l(,x(x~) + O(x, xd ,8))
2: x (,x -1 (,x(x~) + O(y, xd ,8))

Do do
,x(,x-1 (,x(x~) + O(X, xd ,8)) - ,x(,x-1 (,x(x~) + O(Xl' xd,8))
2: ,x(,x-1 (,x(x~) + O(y, xd,8)) - ,x(,x-1 (,x(x~) + O(Xl' xd ,8))

Vi cci hai ve deu am

l,x(,x-1 (,x(x~) + O(x, xd ,8)) - ,x(,x-1 (,x(x~) + O(Xl' xd ,8)) 1

, ~ l,x(,x-l(,x(x;) + O(y, xd,8)) - ,x(,x-l(,x(xi) + O(x, xd ,8))1

Hoac la l,xf(x) - ,xf(xd 1 ~ l,xf(y) - ,xf(xd I·
b) 0 ~ ,8 < 1 - ,x(xi)

Nhan cci hai ve cua O(x, xd ~ O(y, xd v&i ,8 se diroc

Tirong tl! nhir tren, ap dung B5 de 1 va Dinh nghia 5

,x(,x-l(,x(x~) + O(Xl' xd ,8)) ~ ,x(,x-l(,x(x~) + O(x, xd ,8))
~ ,x(,x-l(,x(X~) + O(y, xd,8))

Do do
,x(,x-1 (,x(xi) + O(x, xd,8)) - ,x(,x-1 (,x(x~) + O(Xl' xd ,8))
~ ,x(,x-1 (,x(xi) + O(y, xd,8)) - ,x(,x-1 (,x(xi) + O(Xl' xd ,8))

Vi cci hai ve deu khong am

l,x(,x-1 (,x(x~) + O(x, Xl),8)) - ,x(,x-1 (,x(xi) + O(Xl' xd ,8)) 1

~ l,x(,x-1(,x(xi) + O(y, xd ,8)) - x (,x-1 (,x(x~) + O(Xl' xd ,8)) 1

Ho~c la l,xf(x) - ,xf(xt} 1 ~ l,xf(y) - ,xf(xd I·
Nhir v~y f la ham tfch hop dai so gia to: t~i Xl. 0
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Tir do bai toan suy lu~n (3.6) neu irng dung cho dai so gia tu cling chinh la bai toan
tlch hop dai so gia tu tai di~m diroc xac dinh trong lu~t If... then.

Ngoai ra co thi thay O(x, xd If (3.8) bAng cac dang khac cua ham khoang each, ta
se co cac ket qua suy di~n khac nhau.

Vi d~. Cho cac lu~t sau

If X I is small and X2 is large then Y is very small

If X I is possible small and X 2 is large then Y small
If Xl is small and X2 is possible large then Y is possible small

If X I is large and X 2 is possible small then Y is possible large

If Xl is possible large and X2 is small then Y is very large
If X I is large and X 2 is small then Y is very large

Biet Xl, X2 tinh Y.
V&i ham do nhir trong [8]' a = 80, theo cong thirc (3.5) ta thu dtro'c being ket qua

Xl \ X2 VS MS S PS LS LL PL L ML VL

very small (VS) *1 PS PS PS PS MS MS MS MS VS

more small (MS) L *1 PS PS PS PS MS MS VS *4

small (S) L L *1 PS PS PS PS VS *4 *4

possible small (PS) L L L *1 PS PS *6 S *4 *4

less small (LS) L L L L *1 *6 S S S *4

less large (LL) *3 L L L *5 *2 S S S S

possible large (PL) *3 *3 L *5 PL PL *2 S S S

large (L) *3 *3 VL PL PL PL PL *2 S S

more large (ML) *3 VL ML ML PL PL PL PL *2 S

very large (VL) VL ML ML ML ML PL PL PL PL *2

*1 xap xi gia tr] very less large,

*2 xap xi gia tr] very less small,

*3 xap xl gia tr] more more large,
*4 xap xi gia tr] more more small,

*5 xap xi gia tr] possible more large,

*6 xap xi gia tr] possible more small.
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Nhln vao bang gia tri tren, ta thay, ngu cho Xl, X2 gan dung v6-i vg trai cua m9t
lu~t thl kgt qua tinh diro'c la gia tr] gan dung voi vg phai cua lu~t do. D~c biet, ngu
Xl, X2 dung vm vg trai cua 1I19t lu~t thl kgt qua chfnh b.1ng vg phai cua lu~t do. Nhir
v~y, de? tin c~y cua Ht qua suy di~n phu thucc vao khoang each cua XI, X 2 vrri cac
gia tri n.1m 0- ve trai cua luat,

Vi~c xay dung ham tfch hop dai so gia tu rat co y nghia trong qua trlnh t<t-0mien
gia tr] cho m9t bign ngon ngir. Co rat nhieu each tinh toan khac nhau, tir cac phiro'ng
phap lay theo trong so, phirong phap chieu, ghep noi cac gia tt'r, Mn SlY dung lu~t suy
di~n. Cac phirong phap nay se diro'c thir nghiern va so sanh trong cac ling dung cv. th~.

Ngoai ra, qua do dira ra each giai quydt bai toan suy luan ngon ngir t5ng quat.

Cho k lu~t

If Xl = X11 and X2 = Xl2 and and Xn = Xln then X* = xi vm gia tr] chan ly 71
If Xl = X21 and X2 = Xn and and Xn = X2n then X* = x; voi. gia tr] chan ly 72
If Xl = Xkl and X2 = Xk2 and and Xn = Xkn then X* = xk vo'i gia tri chan ly 7k

Tir Xl = XOI and .X2 = X02 and and Xn = XOn

Tfnh X* = x~.

Kgt qua diroc th€ hien trong t~p mo (3.4), sau do tinh ra gia tr] ngon ngir giong
cong thirc (3.5) co hru y them cac gia tri chan ly 71,72, ... , 7k v6-i ..\(7t) , "\(72)' .. " ..\(7k)

nhir la trong so cua cac luat.

Cudi cling la irng dung trong viec xay dung m9t CO' sO- tri thirc ve m9t van de cu
th~, tu cac y kien chuyen gia va cac Ht qua thong ke co th~ tfnh ngtro c lai trong so cua
cac thanh phan cua m9t bien ngon ngir, Ro rang la mQt thanh phan ma moi thay d5i
cua no dem lai thay d5i gia tr] cua ham tfch hop nhieuhori thl se co trong so Ion han.
Cac nghien CUu va thu nghiem sau hon se diroc de c~p dgn trong thoi gian t6-i.
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