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Tém tat: Sy phan 1ép theo céc Iép con cac toan t t-chuén va t-déi chuén 1a mét két qua quan trong
trong l6gic mo. Toan t&r t-chudn mo trwc cam t-biéu dién dwoc va t-déi chudn mo trwec cam t-biéu dién

dwoc da dwoc dinh nghia va tim hiéu bdi Deschrijver G cung cong sw [8]. Trong bai bao nay, t6i gidi
thiéu 1an dau mét phan I6p theo céc 16)p con clia céc toan i t-chuén biéu dién dwoc va t-dbi chuén biéu
dién dwoc cho cac tap me truc cdm. CAc tinh chét cla cac I&p con nay ciing dugc trinh bay.

Tir khéa: tap mo tric cam: todn tir 16gic mo trwc cdm; t-chudn mo truc cdm; t-ddi chudn mé truc cam;
t-chudn mo trwc cdm t- bidu dién dwoc; t-ddi chudn mé trwc cam t- biéu dién dworc;

1. Gi¢i thiéu

Nam 1983, K.T. Atanassov di dé xuit khai niém
tdp mo tryc cam la mdt md rong truc tiép cua khai niém
tap mo Lotfi Zadel (1965). Tiép ndi cac thanh tyu tng
dung quan trong cua Iy thuyét mo, ly thuyét mo truc
cam ciing dan khang dinh tinh hiru hiéu trong cac bai
toan thuc té nhu trong chin doan y khoa, bau ctr, ude
luong rai ro trong kinh doanh,... Trong ly thuyét tap
mo, toan tir t-chuén va t-dbi chuan dong vai tro rat quan
trong, chiing dugc st dung dé dinh nghia tong quat phép
toan giao, hop clia cic tdp mo, tir d6 gop phan xay dung
céc luat thanh phan trong mot hé thdng suy dién. Vi thé
can nghién clru sdu sic cac tinh chit cua céc toan tir
nay. Trong 1y thuyét mo tryc cam ciing vdy, béo céo niy
dé cap tdi cac cac t-chuén, t-d6i chudn md tryc cam t-
biéu dién duoc, tire 1a duge hinh thanh tir cac t-chuén va
t-dbi chuin mo. Dua trén cac tinh chit Archimedean,
liiy linh, chat ciia cac t-chudn, t-ddi chuin mo, bai bao
nay dwa ra mot phan 16p quan trong trén cac t-chuén, t-

do6i chuan mo truc cam t-biéu dién duogc.
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Pinh nghia 1.1. [3] Xét X 1a mot tap khong rdng,
mot tap md truc cam A trén khdng gian nén X cho bai:

A= {<x,yA(x),vA(x)>‘x ex},

& d6 cdc ham up: X —[0,1], va: X —[0,1]
lan lwot 12 ham thudc va ham khong thudc théa méan
diéu kién:

0< up(X)+va(x) <1, ¥xeX

va L, (X),Va(X) lan luot 1 d¢ thudc va do khong
thudc cua x vao A.

Pinh nghia 1.2. [2] Tap L* va quan hé th tu
<. trén L" duge dinh nghia nhu sau:

L ={(x, %) | %, %, €[0,1], % + X, <1}

(X %) < (Y Y2) © X <Y1, % 2 s,

(X, %) =1 (Y1, Y2) © X% = Y1, % = Yy,

X <Y, X 2 Y5
=Y. X > Y,

V(X %), (Y1, Y2) € L

(%, %) <- (Y1, Y2) ©[
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Ménh dé 1.3. [2] Tap (L*:Su) 1a mot dan day du
véi cac phan tir trung hoa 0. =(0,1,1. =(L0).

Cha y: Tir gio tro di, néu X e L™ thi ta ki hiéu
X=(X,X)eL va pnX pr,X lin luot la &4nh xa
chiéu 1&n thanh phan thir nhat va thanh phan thir hai cua
X. Tachd prX=Xy, PrLX=X,.

Pinh nghia 1.4. [2] Phu dinh mo truc cam 1a mot
dnhxa N :L" — L khong ting va

N (0.)=1-,N (1.)=0.

Phu dinhN 1a cuon néu va chi néu
N (N (x))=xVxel"

Vi du 15. Phi dinh chuan N ¢ dugc cho béi:
N (X)=Ng(X.%)=(X%), ¥xe L

Pinh nghia 1.6. [2] M6t t-chuin mo tryc cam la
mot &nh xa T:(U)?-L° théa man, véi moi
x,y,zel :

* T (x,1.)=x (diéu kién bién);

* T (x,y)=T(y,x) (diéu kién giao hoén);

*T(x,T(y,2) =T (T (x,Y),2) (didu kién két hop);

FTXY) S TXLY), vx<. X, y<. Y.

(diéu kién tang).

Pinh nghia 1.7. [2] Mot t-dbi chuan mo tryc cam
la mot anh xa S:: (L*)? - L* thoa man,

veimoi X,y,zelL

* S(x,0,.) =x (diéu kién bién);

* S(x,y)=S(y,x) (diéu kién giao hoan);

*S(x,S(y,2)) =S(S(x y),z) (diéukién két hop);

TS Y) < S(XL YY), XS XYY

(diéu Kién tang).

Pinh nghia 1.8. [2] M6t t-chuin mo truc cam T
duoc goi 1a dbi ngdu véi t-ddi chuan S va nguoc lai,
néu ton tai mot phu dinh mo truc cam N sao cho mot

trong hai didu sau dugc thoa man, véi moi X,y € L :

T(6y)=N (S(N ()N (v))),
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S(xy)=N (T (N (x),N (y)))
Pinh nghia 1.9. [6] Mot t-chuan mo tryc cam
T duoc goi 12 t-biéu dién dwoc néu va chi néu ton tai
mot t-chuan T va mot t-d6i chuan S trén [0,1] thoa mén,

véimoi X,yel":
T(Xy)=(T (%, Y1), S(X, Y2))-

Mot t-d6i chuan mo truc cam S duoc goi 1a t-biéu
didn dwoc néu va chi néu ton tai mot t-chuan T va mot t-

d6i chuan S trén [0,1] thoa mén, véi moi X,y e L™ :

S(XY)=(S(x, Y1), T (X2, ¥2))-

Pinh nghia 1.10. [6] T-ddi chuan mo tryc cam doi
ngau qua mot pha dinh mo truc cam cuon N trén L
ctia mot t-chuan mo truc cam t-biéu dién duogc 13 t-biéu
dién dugc.

T-chuan mo tryc cam ddi ngiu qua mot phu dinh
mo truc cam cudon N trén L caa mot t-ddi chuan mo
truc cam t-biéu dién duoc 12 t-biéu dién duoc.

Pinh nghia 1.11. M6t t-chuin mo truc cam T
dugc goi la Archimedean néu va chi néu véi
moixe L' \{0., 1.} T (%,X) <. X.

Pinh nghia 1.12 Mot t-ddi chuan mo tryc cam
S:duoc goi la Archimedean néu va chi

néuvéimoi xe L'\{0.,1.}: S:(x,x)>. x.

Pinh nghia 1.13. Mot t-chudn mo trgc cam T
duoc goi la:

* Ity linh néu va chi néu:
3x,ye Ll \{0, -}, T (x,y)=0,..
* chat néu va chi néu:

vx,ye '\{0,.}, T (x,y) #0,..

Pinh nghia 1.14. Mot t-d6i chuan mo truc cam S:
duoc goi la:

* Ity linh néu va chi néu:
3x,ye L' \{1.},S:(x, y) =1,..
* chat néu va chi néu:
vx,y e L'\{1.},S:(x, y) #1,..

T6i dua ra hai dinh Iy nhu sau:
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Pinh ly 1.15. Cho T 1a mot t-chuan mo truc cam

t-biéu dién duoc, véi moi X,y e L :
T (X Y) =T (X, Y1), S(X2, ¥2)),
Néu T va S 1a Archimdean thi T 13 Archimedean.

Cheng minh: Vé&i moi X € L \{OL* ,1L*}:

T (%, %) = (T (%, %), S (X5, X,))-

Do toan t¢ T va S la Archimdean nén
T (X, %) <%, S(X5, %) > Xy, kéo theo
T (X% X) <+ X

Pinh ly 1.16. Cho S 1a mét t-ddi chuan mo tryc

cam t-biéu dién dwoc, voi moi X,y e L :

S(X,Y) = (S, Y1), T (X, Y5))-
Néu T va S 1a Archimdean thi S 1a Archimedean.

Chitng minh: Twong ty phan ching minh cia Dinh
ly 1.15, ta ¢c6 Dinh 1y 1.16 dugc ching minh.

Sau day, t6i dua ra mot phén 16p céc toén tir, cac vi
du véi cac ho toan tir quan trong. Sau do toi trinh bay
cac ménh dé lién quan.

2. Mot sé I&p t-chudn mo trwc cam t-biéu
dién dwoc

a. Lép t-chuian mé trwc cam t-biéu dién dwoc chit-
chat, ki higu Ag

Pinh nghia 2.1. Mot t-chuan mo tryc cam T
dugc goi la chat-chat, t-biéu didn dugc néu va chi néu
tdn tai mot t-chuan chat T va mot t-d6i chuéan chat S trén

[0,1] sao cho, véi moi X,y e L":

T (%, y)=(T (X, Y1), S(X2, ¥2))-

Vidu 22 Toadntax T sau diy la todn ta thudc lop

T (X Y)=04Y1 X + Y, =% Y>)

Chiing minh: Toan tr da cho 1a mét t-chuan mo
truc cam (xem [3]). Toan t& T(X,y)=Xy la mot t-
tinh chat (xem [1]). Toan tu

chuin mo cé

S(X,y)=X+Yy—Xxy la mot t-d6i chuan mo c6 tinh
chat (xem [1]). Do d6, toan tir da cho thudc I6p Agg.
Vidu 2.3. Toan tir T sau day 1a toan tir thuc 16p
Ags
VA>0, T(xy)=

[ XY X2+Y2+(/1_2)X2y2]
A+(1=D)(x+y-xy) 1+H(A-1)%y,

(xem [5]).

Vi du 2.4. Toén tir T sau day la toan tir thuoc 1op

Ags -
Vi 24,>0 T(Xy)=

[ X1Y1 X tY, +(’12 _Z)XZVZJ
A +(1—31)(X1 +Y1- lel), 1+(ﬂ2 1%,

Cheing minh:
Ta chang minh v, 4, €(0,+0); 4 2 4, :
[ X+ Yo +(A =2) XY |/ [1+ (A —1) XpY, | <
[X2+YZ+(/71—2)X2Y2]/[1+(/11—1)X2y2]- (2.9
That vay, ta co
1+(A-1) %y, >0,VA>0
= [1+(4 -1)%,Y, |[1+(4 1) %y, |20
Talai c6, VA, A €(0,40); 4 >4,
(2.1)<:>[x2+y2+(ﬂz—2)x2y2][1+(ﬂl—1)x2y2]
3[X2+Y2+(%—2)X2Y2][1+(A2 —1)X2Y2]
<:>(ﬂ1—1)x2y2(x2+y2)+(/12—2)xzy2
+(2-2) (4 -1)%y;
(A =1) X ¥5 (X + Y2 )+ (A —2) X, Y,
+(4=2)(%-1)%Y;
S (A=) % Y2 (X + Y2 )+ (A = A4) XaYa +
[(22-2)(4-1)~(4-2)(2 -1 ]x5¥; <0
Q(ﬂlsz)xzh(xz+y2)+(/12*11)xz)’2
+(A = 4)%y; <0
@(A,Z—Al)xzyz(l—xz—y2+xzy2)30
S (A —A) %Y, (1-%)(1-y,)<0 (ludn duing).

Két hop (2.1) véi Vi du 2.3, ta c6 didu phai chung
minh.
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Vidu 2.5 Toadntd T sau diy la toan ti thudc lop

Agg
VO< A #1,
T (X y) — (|Og (1+ W)
, A 1-1 ’
_ (A - -1
1-log, 1+ 1 )
(xem [5]).

Vidu 2.6. Toan tr T sau day la toan tir thuoc lop

1

2 2 2.2\

T(xy)= X1Y1a(X2 +Y2 =X Y2 )2
1
2

Ching minh: (x2+y2—x2y2) <x+y-—xy, thatvay:

1

(x2+y27x2y2)E <x+y-xy o x2+y?-x?y*<

X2 +y2+ 2xy + X2y® - 2xy (x+Y)

S 0<2xy+2x7y2 - 2xy(x+y) & x+y—-xy <1

(luén dung).

Két hop diéu vira dugc ching minh véi Vi du 2.2,
ta co diéu phai ching minh.

Vidu27. Toantr T sau day la toan tir thudc lop

( 1
T(xY) =LX1V1,(x§ +y —x?y?)aj,a>l,a eN.
1 .

Chizng minh: (xa +y? —x""ya)a <x+y-xy (*) bang
phuong phap qui nap:

*Voi a=2, (*) dung.

* Gia str (*) dung v6i a=Kk, k> 2,k eN , tic la

k .
X<+ yk — xkyk <(x+y-xy)", ta phai ching
minh (*) dung v&i a=k+1. That vay, ta co:
k+1 k

(x+y=xy )" =(x+y—xy ) (x+y-xy),

két hop vai diéu gia st (*) dung véi a=k, suy ra:

(x+y—xy)k+12(xk+yk—xkyk)(x+y—xy) (2.2)

Bay gio ta ching minh:

(xk +yX —xkyk)(x+ y—xy)

> Xk+l + yk+1 _ Xk+1.yk+l (2.3)
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That vay, (2.3) tuong duong vai:
Xk+1 + Xky _ Xk+1y + ka + yk+l _ ka+1 _ Xk+lyk

_ xk yk+1 + Xk+1yk+1

k+1 | k+1

y
e XKy - Xy gk — xRt ketyk ket

+ 2Xk+1yk+1 >0

> Xk+1 + yk+17 X

o Xy gkl gk kel ok ks
Q(Xk—l_xk)_'_(yk—l_ yk)+(xkyk B Xkyk—l)
+(Xkyk _Xk—lyk)zo
S X (1-x)+y T (L-y) + Xy (y-1)
+x Ty  (x-1)>0
o X1~ x)(l— y¥ )+ y (- y)(l— xk)z 0
(luon dung).
Do do, tir (2.2) va (2.3) suy ra

k+1
Xk+1+ yk+l—Xk+l.yk+l S(X+ y—xy) +

hay
1
(Xk+l i yk+1 _ Xk+1.yk+l)k+1 <X+y-xy,vk>2k eN.

Két hop (*) vé6i Vi du 2.2, ta c6 diéu phai ching
minh.

b. Lép t-chuAn mo truc cam t-biéu dién dwee liy
linh-lity linh, Any

Dinh nghia 2.8. Mot t-chuan mo trgc cam T duoc
goi 1a lity linh-lity linh, t-biéu dién duoc néu va chi néu
ton tai mot t-chuan Iiy linh T va mot t-ddi chuan liy

linh S trén [0,1] sao cho, véi moi X,y € L :

T (% Y)=(T (X, Y1), S(X2, ¥2)).

Vidu29. Toante T sau day 1a toan tir thuoce I6p
A

T Y)=(0v (% +Y—1).1A (X +Y,))

Ching minh: Toan tr dd cho 1 mot t-chuan mo
truc cam (xem [3]). Toan tir T(X,y)=0v (x+y—1)
l& mot t-chuan mo ¢o tinh lity linh (xem [1]). Toan tir
S(X,y) =1A(Xx+y) lamot t-ddi chuan mé cé tinh liiy
linh (xem [1]). Do d6 toan tir da cho thugc 1op Ay .

Vidu2.10. Toantar T sau day la toan tir thudc 1op
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T(xy)=(0v 4x1+4y1—3x1yl—4’

X +Y1—%Y
1 et Y2 +2X2Y2)_

1-xY,

Chizng minh:

- Khong kho dé kiém tra prT (X,y) la mot t-
chuan mo (thoa man 4 diéu kién cua dinh nghia t-chuan
mo) va prT (X,y) lamét t-ddi chuan mo (théa mén 4
diéu kién cua dinh nghia t-dbi chuan mo).

- D& thay t-chuan prT (X, y) va t-ddi chuan

pr,T (X, Y) co tinh liy linh.

-Véimoi X,y e L*, ta kiém tra duoc

prT (%.y)+peT (% y)e[0.1].
Do ta co:
X+ Y1 —%Y =1—(1—X1)(l— yl)él—xzy2

N 4%, +4y; —3x1y1—4+ Xo + Yo +2X,Y,
X +tY1 =Xy 1-X%Y;
< A% +4Y; —3% Y =4+ X + Yo + 2% Y,
X+t —%W
A HAy 3%y —2-% — Y +2(0-%)A - 1)
XY —%)
_ 3% +3y; —3x ), —2+2(1-x)(1A-yy)
X +Y1—%Y

=1

Vay T e Ayy-

Vidu2.11. Toantx T sau day la toan tir thudc l1op
Ay

Vi z24,>-1 T(xy)=

(O (O + Y =D)L+ A) = 21X ) 1A (% + Yo + oY)
(xem [5]).

Vidu2.12. Todntc T sau déy 1a toan tir thugc 16p
Ay :

va>0, T(x,y)=

(Ovl—((l— x )" +(1- yl)a)% LA (3 + yg)éj,

(xem [5]).

Vidu2.13. Todn tr T sau day la toan tir thude 1op
A

va>0, T(x,y)=

(v 432 -1) (32

Chirng minh: Ta chung minh prT + pr,T <1, that

A

vay:
- Néu xP+yP<l va x5+yi>1 ta co
prT (X, y)+ prTEx, y)=1.
- Néu X' +yP<l va x$+ys<l ta co

prlT (X, y)+ przTﬁx, y)= (Xg + yza )E <1

- Néu X +y?>1 va x3+y5>1 ta co
XAy +xS+ys>2,volyvi:
XY +X+YE S(X %)+ (Y +Y2)=2
Khéng xay ra trudng hop nay.

-Néu X2 +yf >1 va x5 +y5 <1ltaco
1

prT (X, Y)+ prTEX y)= (xla +y2 —1)% +(x§1 + y’;‘) .

- Ta ching minh:
(xa +y? —1)3 <X+y-1,

tac la x* +y? —1<(x+y-1)°  (2.4) .

V6i a=1, (2.4) hién nhién ding. Gia sir (2.4) dung
V6i a=k>1keN, nghia la x* +y" —1S(X+ y—1)k .
Ta phai ching minh (2.4) ding véi a=k+1. That vay,

(x+ y—l)m=(x+y—1)k(x+y—1)2(xk+yk—1)(x+y—1)
Ta lai co:

(xk+yk—1)(x+y—1)—(xk*l+yk*l—l)

:(xk*l+xky—xk+xyk+yk+l—yk—x—y+1)

7(Xk+1+yk+171)

:xky—xk+xyk—yk—x—y+2

=x*(y-1)+y* (x=1)+(1-x)+(1-y)

:(1—y)(1— xk)+(1—x)(l— yk)zo
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)k+1

Do do (x+y-1 X4 vk _1 hay (2.4)

duoc ching minh,
1
- Ta chang minh: (xa+ya)a <X+Yy, tc la

a

x*+y*<(x+y)*  (25).Taco

(25) o x*+y*<x?+y +ZCk akyk
ka1

a-1
S0 ) Chxa Ty
k=1
(luon dung).
Do vay, tir (2.4) va (2.5) suy ra:
PRT (X, ¥)+ PLTEX, Y) <X + Y, —1+ X, + Y, <
(% +%)+(Y+Y,)-1<1.
Hon nira, prT va pr,T la cac toén tir 16gic mo ¢
tinh iy linh (xem [5]).
¢. Lép t-chuan mé trwc cam t-biéu dién dwoc liy
linh-chat, ki higu Ayg
Pinh nghia 2.14. M6t t-chuan mo tryc cam T
dugc goi 1a liy linh-chat, t-biéu dién duoc néu va chi
néu ton tai mot t-chuan liy linh T va mot t-ddi chuan

chat S trén [0,1] sao cho, véi moi X,y e L :
T (X, ) =(T(x, Y1), S(Xz, 2))-
Vidu2.15. Toantx T sau day latoan ta thudc lop
T(xy) =(0V(X1 +¥1=1), % + Y, _Xzyz)
Chirng minh: Toén tir da cho 1a mét t-chuin mo
tryc cam (xem [3]). Toan tir T(X,y)=0v (x+y—1)

14 mot t-chuin mo ¢o tinh liy linh (xem [1]). Toan tir
S(X,y)=X+Yy—xy la mot t-d6i chuan mo co tinh

chat (xem [1]). Do d6 toan tr da cho thudc 16p Aygs.

Vidu 2.16. Todnt T sau déy la toan tir thugc 16p

va>0, T(xy)=

1
(Ov {g(xl +Y1 —1+(a_1)xlyl)}‘ Xo+ Y2 - XzYz]

24

Chizng minh: Ta c6 véi moi X, Y €[0,1],

T(x,y)= max{l(x+ y—1+(a—1)xy),0}
a
La ho nhitng t-chuén lity linh Jane Doe [1] va

1

g(xl +¥1 _1+(a_1)X1Y1)+X2 +Y2 =%V
1

=200y -1+(a-1)an) +1- 0= %)A- )

1
1-— X x X,
[ a}L ( 1+y1)+ a 11— %Y1

1 1 1 1
=1-=|+=(X X 1-—|(+—=1.
[ aj+a( 1t Y1 — 1y1) ( J+

a) a
Vay T (x,y) lat-chuan mo tryc cam lity linh-chat,
t-biéu dién duoc.
Vidu2.17. Toan t T sau day la toan tu thudc 1op
Aps -
vae(0,1), T(x,y)=

((—a+a(x1+y1)+(1—a)x1yl)v0,x2+y2—x2y2).
Chueng minh:
Xét T, =f17(f(x)f(y)va) voi:
f(x)=a+(1-a)x, f-l(x):P,ae

(0,2).
Tacé: T, lamot t-chuan liy linh,

T = f’1((a+(1—a)x)(a+(1—a)y)va)f’l(f(x)f(y)va)
=[(az+(a—a2)(x+y)+(1—a)2xy)va}—a
1-a
(a27a+(a7a2)(x+y)+(1fa)2xy)vO
l1-a
=(-a+a(x+y)+(1-a)xy)vO0
Xét Vi>a>0, T(xy)=

((—a+a(x1 +Y,)+(1-a)xy, )V 0., +Y, —xzyz).
Ta co:

7a+a(xl+ y1)+(l*a)x1y1+ X+ Y, = XY,
=—a+a(x+y)+(1-a)xy, +1-(1-x,)(1-y,)

—a+a(x+y;)+(1-a)xy, +1-xy,
=—a+l+a(x+Y,—XY;)
=—a+l+a(l-(1-x)(1-y,))=1-a(l-x)(1-y,)<1
Vay T (X,Y) 1a mot t-chuin mo tryc cam va la mot

lity linh-chat t-biéu dién duoc.
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Ménh dé 2.18. Khéng ton tai t-chuin mo truc cam
t-biéu didn dugc T sao cho voi moi X,yel':
T (X, y)=(T (%, Y1), S(X,,¥,)) Véi T la t-chuan chat
va S la t-d6i chuan liy linh.

Chirng minh: Gia sir véi moi X,y e L :

T(%y) =T 04 Y1) S(X2,Y2))

véi T 1a t-chuan chit va

xg, Y2 € (0.1 S0, ¥2) =1.

Chonx #0|x +X, <1, y; #0|y; +y5 <1, thi
T(X;,yy) >0, do T chit.

Voi X=(%.%).Y=(y.Y2) xé&t T(Xy):
T (%, Y1) +S(X5, y5) >1, mau thuan.

Mé¢nh @& 2.19. Néu T thudc vao I6p Agg hoic
Ays, khido T 1amot t-chuan mo truc cam chat.

Ching minh: Gia st T €Ayg va véi moi
X yel : T (xy)=(T (X, 1), S(X2, ¥2))

sao cho 3, y'e L' \{0.}| T (X',y")=0,- .

Tacd T(x,Y1)=0, S(x5,Y5) =1 do S chat nén
X5 =1 hoic y,; =1, mau thuan.

Vay T 1a mét t-chuan mo truc cam chit.

Tuong tw, T € Agg lat-chuan mo truc cam chat.

M¢nh dé 2.20. Néu T thudc vao lop Apy , khi
d6 T 1a mot t-chuan mo tryc cam liy linh.

Ching minh: Giast T € Ayy»

X,y e L 1T (x,y)=(T (%, Y1), S (X2, ¥2)) -
Do T liiy linh nén: Ju,v=0]|T (u,v)=0

Do T khong giam nén:

vu'<u,v' <v,T(',v)=0.

Do S la liy linh nén 3a,b#1|S(a,b) =1.
Ta chon:
x=("a)lu'+a<ly=(v,b)v+b<1
Khi d6:

T(xy)=(T(u'Vv),S(ab))=(01)=0,

Vay T laldy linh.
3. Mét s6 I&p t-déi chuan me trwc cam t-biéu
dién dwoc
a. Lop t-ddi chuan mo truc cam t-biéu dién dwoc
chat-chit, ki higu Vg

Pinh nghia 3.1. Mot t-ddi chuan mo tryc cam S

duoc goi la chat-chat, t-biéu dién dwoc néu va chi néu
tdn tai mot t-chuan chat T va mot t-ddi chuan chat S trén

[0,1] sao cho, véi moi X,y e L":
S(X, ) =(S(x, Y1), T (X2, Y2))-

Vi du 3.2. M§t s toan tir thuge 16p Vg

*S(X,Y) =% + Y1 — X Y1, X2 Y2)-
* V1,22 >0, ST (x,y)=

[X1+Y1+(11_Z)X1Y1 X2Y2 J
1+(4 —1)X1Y1 "2 +(1_/12)(X2 +Yy— XzYz)

*V0< A#1,
1- -y, —
S(x.y)=(1-log,a+ A DA =D,y
A-1
2% D)% -1
log, @+ 02Dy,
*Ya>1,

1

S(XY)=((4 + Y1 =X Y1) X2 Y,)-

Ching minh: Céc toan t S & Vi du 3.2 dugc suy
ra tir cac Vi du 2.2 -2.7. Tir d6, ta c6 diéu phai ching
minh.

b. L6p t-ddi chudn mo truc cam t-biéu dién dwoc liy
linh-lity linh V

Pinh nghia 3.3. Mot t-d6i chuan md truc cam S
duoc goi 1 liy linh-liy linh, t-biéu dién duoc néu va
chi néu tdn tai mot t-chuén lity linh T va mét t-déi chuan

lity linh S trén [0,1] sao cho, véi moi X,y e L":

S(%,y) =(S(x, Y1), T (X2, ¥2))-
Vidy3.4.Motsé S e Vyy -

25
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*S(%,Y)=(1A (4 +Y1),0v (X + Y, —1)).
*Viy = A > -1,

S(X,Y)=@A 04+ Yy + X Y1),
0V (X + ¥y =D)L+ 4) = A%, ¥5)).

*Ya>0, S(x,y)=

(1/\(xf E)0va- (@) (1 yz)a)éj

*Va>0, S(x,y)=

(1/\(xf‘ - yf‘)% ,(Ov(xz"’l +v35 —1))1

X + Y1+ 2% Y

*S(x,y)= (122212
1-xy
0y 4%, +4Y, —3X%, Y, —4).
X+ Yo = XY,

Ching minh: Céc toan te S & Vi du 3.2 duoc suy ra
tir cac Vi du 2.9 -2.13. Tir do, ta co didu phai ching minh.
¢. Ldp t-déi chudn me truc cam t-biéu dién dugc chit-
liiy linh, Vg

Pinh nghia 3.5. Mot t-d6i chuan mo truc cam S
dugc goi 1a chat-liy linh, t-biéu dién duogc néu va chi
néu ton tai mot t-chuan iy linh T va mét t-ddi chuan

chat S trén [0,1] sao cho, véi moi X,y e L :
S(%,y) =(S(x, Y1), T (X2, ¥2))-
Vidu3.6.Motsé S € Vg ©

*S(xY) :(Xl +Y1= %Y1, 0V (% + Y, —1)),
*Va>0, S(x,y)=

(xl +y - xlyl,(Ov {%(x2 +Y, —1+(a—1)x2y2)}]]. *

Vli>a>0, S(x,y)=
(x1+y1—x1y1,(—a+a(x2 +y2)+(1—a)x2y2)v0).

Chung minh: Cac toan tr S & Vi du 3.2 duogc suy ra tir
céc Vi du 2.14 -2.17. Tir do, ta co diéu phai ching
minh.

Tuong tu, nhu phan trén, nhiing ménh dé sau duoc
chitng minh.
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Ménh dé 3.7. Khong tdn tai t-d6i chudn mo tryc
cam  t-biéu difn dwoc S sa0  cho
S(X,Y) = (S0, Y1) T (%, Y5)), VX, ye L™ véi T la t-
chuan chat va S l1a t-ddi chuan liy linh.

Mg¢nh dé 3.8. Néu S thuoc vao lop Vg hodc
Vg, thi S 1amot t-déi chuan mo truc cam cht.

Mg¢nh dé 3.9. Néu S thuoc vao Isp Vi, thi S
la mot t-d6i chuan mo tryc cam liy linh.

binh ly 3.10. Gia s toan tr T thudc Agg

(AnnsApns) va S 1a d6i ngdu véi T qua phi dinh

mo truc cam N cudn, giam chat, thi S thugc Vg

(Van:Vsn).

biac biet nfu N =N, :=va T =(T,S) thi
S =(S,T).

Chung minh: Gia st T €Ayy, V6 moi
X,y el T (xy)=(T (X, Y1), S(X, Y5)), va

N (x)=(N(1-%,),1= N(x)).
Tir dinh nghia 1.8, ta thu duoc toén tir ddi ngiu voi
T qua N

S(xy) =(NQ=SA=N(x),1=N(y,))),
1-N(T(N@-x),NA-y,)))-

Do S liy linh, nén ton tai a,b € (0,1) sao

choS(a,b) =1, kéo theo:

I,y €(0.)[a=1-N(x),b=1-N(yy),

SA-N(g).1-N(y,)) =1

nén N(L—S(L—N(x):1- N(y,))) = N(0) =1

va pr; S(X, Y) lamot t-ddi chuan liy linh.

Do T liiy linh, nén ton tai C,d e (0,1)sao cho
T(c,d)=0, kéo theo: IX,,Y, €(0,1) sao cho
c=1-N(x,),d =1-N(y,) va

1-NT(N@L- %) N~ y,)) =0
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Do d6 Pr, S(X,Y) la mét t-chuan liy linh. Vay
S(X,y) e V-

Tuong tu, diéu nguoc lai dugc ching minh.

Gia st T elAgs, do S la chit, nén
va,be(0,1)|S(a,b) <1, kéo theo:

VX, Y1 €(0,1), SA—-N(x),1-N(y;)) <1.

Do N giam chat nén véi moi %, y; €(0,1) thi

N(@L-S@—-N(x)1-N(y))) <1l.

Do d6 pr; S(X,Y) lamot t-ddi chuan chat.

Tuong tu, Pr, S(X,Y) la mot t-chuan chat. Vay
S(X,y) € Vgs.

binh Iy 3.11. Gia sir toan tr S =(S;,T;) thuoc
Vs (tuong tng Vi, Vgy) va T 1a ddi ngau véi
S qua pha dinh mo truc cam N cudn, giam chat, thi
T =(T,,S,) thuoc Agg (twong tng Apy » Ang )-

bic bigt néu N =N =va S=(5,T)) thi
T =(T,S).

Vidu3.12. Véimoi X,y eL":

T (% Y) = (Y1 X + Y2 = XoY7) € Agg,

N (X)=(N(1-%),1-N(x))

: l1-a
véi N (a) = E,Va € [0,1].
Khi do ta co:

S(x,y) = Nty X2Yo _
’ 1+%Y 2=X =Y, + XY,

Ta thdy S(X,Y) la mét toan tr cu thé thudc ho

toan tir S (X, Y) & Vi du 3.2 véi 4,=0,4,=2. Do dé
S(X,y)eVgs.
Vidu3.13. Véimoi X,y e L :

TXY)=0v(x+y—D.1A(X+Y,)) € Ay,
N (x)=(N(1-%),1-N(x))
l1-a
véi N(a)=——,Vae|0,1].
(2)=1-2 vac[oq]
Khi d6 ta co:
XY+ 20y
1-xy
V4x2+4y2—3x2y2—
Xo + Yo = XY,
(xem Vi du 3.4)
Vi du 3.14. Véimoi X,y e L":
TXY)=0Vv O +y=1,% +Y,=X%Y,)
eAys,

N (x)=(N(1-x%,).1-N(x))
—-a

S(x,y)=(01A

0

4
)eVn-

+

Khi d6 ta c6: S(X,y) =

( XY g, 4Xy +4Y, —3%, Y, —4} Vq
1+xy X+ Y = %Y,

(Do két qua cua Vi du 3.12, 3.13 va do

Nty XtY +2X1Y1)
1+xy 1-xy

4.Két luan

Trong bai bdo nay, t6i da trinh bay kha hoan chinh
mot phan 16p theo mot s6 16p con cua cac t-chuan va t-
dbi chuan t-biéu dién dwoc tryc cam phat trién, ma rong
mot s6 két qua da co trong [6,7] cho cac tap md truc
cam, chuan bi cho céc nghién ctu tiép cho cac tap mo
bic tranh — mot khai niém moi dugc dé xuat bai Bui
Cong Cuong nam 2013, 1a mot mé rong, tdng quat hoa
caa khai niém tap mo va tap mo truc cam.
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A CLASSIFICATION INTO SUBCLASSES OF INTUITIONISTIC T-NORMS
AND T-CONORMS FOR INTUITIONISTIC FUZZY SETS

Abstract: A classification into subclasses of t-norm operators and t-conorm operators is an important result of fuzzy logics. T-
representable intuitionistic t-norms and t-representable intuitionistic t-conorms were defined and examined by Deschrijver G. et al. in
[8]. In this paper, | introduce for the first time a classification into subclasses of t-representable t-norm operators and t-representable t-
conorm operators for intuitionistic fuzzy sets. Some properties of these subclasses are also presented.

Key words: intuitionistic fuzzy sets; intuitionistic fuzzy logic operators; intuitionistic fuzzy t-norm; intuitionistic fuzzy t-conorms; t-
representable intuitionistic t-norms; t-representable intuitionistic t-conorms.
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