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TE, F R TX—F RS EEREE NTHERTHEAR T A, EH5LHT A E
FEMBRET, TR TERENE SN Z AR, R A AX —EFHATEM= 1 283
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KEWE.HEREMEM 1R, mRHT
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BRI L — b B SN0 E PEHE R T 15 TEBORIFEE T N T BB A 40U 5 A S SR L, (EURSERY 2
(R A Ty i ——F ICHE R 5 ¥ (CRI) 2 )™ (32 B LA | 1 EMR Bk 31 31 . MBS LM R CRI
AP EAS Rt Z AR . CRI S PRI AN F RIEA B AL B R R(A(w) ,B(v)) X —2
A P A—B B EWLE OE & A Z5 B, AR T 20 PR B 2 A AR . SR, CRI Bk —25 40
AT EERER XD T E LZRAHESE , BRI, T ER BRSO L e CRI S $2 T RSO HE R 1Y
L VAL RO D AR 2R s B A AU TE IR T CRI SIS 2 DA Bk,
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1.1 BERES
EX 1 X BRI, WX ER— BRI A N
A= (x,uy(x),y,(x)) lxeX| (1)
A, () :X—=[0, 1] Fly, (x) :X—[0,1 4350 A BOR 8RB w, (o) FIAES R Ry, (v) , HXTFA L
IR v e X,0<u, (x) +y,(x) <1 Bor, ATLAEN, Y u, (x) +y,(x) =1 B BRI A — A RI4E
EX2 R AeIFS(X) ,BelFS(Y) , K A= {(x,u,(x),y,(x)) lxeX| ,B={(y,
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4 ( Intuitionistic Fuzzy Implication, IFT) , % IFI(x,y) = { {(x,y) ,u(x,y) ,y(x,y) ) lxeX,ye Y|,
EX 3 HAEMEES (Intuitionistic Fuzzy Modus Ponens) [R]85 12 8 IFMP, HZ ik
SN A—-B
WIERA AT
i B*

A HAA" eIFS(X);B,B™ €IFS(Y)
EX 4 BAA eF(x),B,B" eF(y) , BMTHEA=B X A" =B BSHFREE, /D .
(A(x)=B(y)) = (A" (x)=B" (x)) (2)
R (2) RAT 3 M2 T, ICRRZ WSO — 1 25000, 3 A 2 W AR AR 4 b (A BRASTAN £5 2 (8] 19 AH B
AR W MG T SEBRAY N o D5 R S, T T 25 Y B RO = T 2RI E
1.2 EREEM=TZENEX
EXS WAA" €elFS(X);B,B" elFS(Y), B = 1 253 (Intuitionistic Fuzzy Triple Implication,
IFTI) %E SLA

IFTI(x,y) = (A(3)—=B(3)) (A" (2) =B (1)) (3)

A (3) A (2) B ERARA IR, R AR R ZT M 7 EAMEmE . 15 55(3) Bigoh B
BMIEE XY, NI E % &R A 2 D71 SCRPE AR SCRFE, X TFTI (v, y) BYS5R A S LAl Y
BUH T B N0 — N BRI U BRI T 3 A B 26080, 5 — BRSO 20— 4 BB T
MK 2 ATT ARG, TR T AR 2k . XRERE RSB T BN S = T AR A RERS A AU e
P T AR A4 Hh AL 58 CAT D575 BT, 3 REAT A B MM 5 2 — RSN B B 4 T 1R S0 s 4G
Ko KT HEIAE, T LIS A SERIATRINR A (x) — B () 54 A(x) =B(y) o

2 BRI = 1 ZEIAY IFMP [n] f55K f

MR (BRI ) B A,AT e IFS(X) ,B,B* e IFS(Y) , 45 BB 260 TFI (x,y) =
[(Cesy) am(a,y) s y(x,y) ) lve X,y e VERIELE mﬁ%@mlwyyw«xﬁu<xwy<xw>me
X,yeV| , VaeX KVyeY, BNTEAMWT MR,

DIFI(x,y) <IFI" (x,y) @u(x,y) <p” (x,y) Hy(x,y) <y (x,5);

2)IFI(x,y) <TFT” (x,y) @u(x,y) Sp (x,y) Hoy(x,y) <y (x,y);

3)IFI (x,y) = { ((x,y) ,¥(x,y) u(x,y)) lxeX,yeY};

ATFL (x,y) = 1 ((x,y) ulx,y) ,¥(x,y)) lxeX,ye Y] ;

5)(p(a,y)) =1 -p(x),(y(x))" =1 -y(x),

1 T BB = 1 2 WA BT SR 2 — A~ BRI 280000 , DR B S AR — 1 2 Tt 5L AT D 1 ik e I
o e iﬁ%1)%72/\EM;%*iﬁeﬁ/mE’th/J\3€/% IFI(x,y) SIFLY (x,y) o B ESERBORIZENR 1, = | ((«,
y),1,0>lxeX,yeY},I {((x,y),0,1>1xeX,ye Y} ,HYER 1) ZH 1, 2 A BB 200 ik
(), T Ly, A2 T EL ff%*ﬂ {H_’ltPﬂi INEY 5RO ZE = T IFMP SR AR, EL e BRI 2508 — 1 IFMP JiE
My

WA,A" elFS(X) ,B,B™ elFS(Y) ,JU IFMP [Al8H ) B™ J2& IFS(Y) X (3) Wik R B M) 2
A e/ B BORIEE

EX6 WAeIFS(X) ,BelFS(Y), 5| AHBMIZIRE T R, ¥ M B B ZE WA T R, , ERE
JEE AR SR JE B A

1, My () <pg(y)
PO =0 ) V(). HE
0, oy (2) <py (y) By, (x) <yp(y)
Y= A () e

2 (pa (0)) " =1 =y (), (v ()" =1 =y, (2) o
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EE1 (R, B=TIFMP 1) K A,A° eIFS(X) ,B,B” eIFS(Y) M= (3) A= 1 IFMP fi#, Bl IFS(Y)
Hfifi X (3) PETESE T 1, /N EERAOIE B ST .
?MH*(}”) =Y§gg>[uﬁ(x) Au(A(x),B(y)) ]
"y (y) = dnf Ty, (x) Vy(4(x) ,B(y)) ]
HHE(x) = fwe X1 (u, ()" <py (%) ,B(y)) | 5F(x) = {weXI(y,(x)) <y(A(x),B(y)) |
IERR ECUEINZE B S Y B R — N EERIAE . B O<p,. () ,yp- () <1, IB0K a,b 5331 R
SIS E(x) ,F (%) PHIEUE,  Atanassov 5528 SCAIAL, Y a = b BY, (py. (y) + v, (9)) 1, ., <1,
B R AR, a#b W, Ay () Loy + 7 (0) 1sy St () Loy + 750 (9) 1osy = (g () +
Yo () 1o, <1, B B — D BB . HU UER] B W A (3) A 1, iXHLE .
IFTI(x,y) = { ((x,y) su(,y) ,¥(x,y)) lxe X,y e Y|
H /NSRS AR B 5 SCAT RN s g () =pys (x) A(A(x) ,B(y))
p(a,y) =pu(A(x) ,B(y))—=u(A" (x) ,B" (y))
Zu(A(x) ,B(y) ) =u(A" (x) ,A" (x) NIFI(A(x) ,B(y)))
=u(A(x) ,B(y) ) =u(A" (x) , A" (x) Au(A™ (x) ,IFI(A(x) ,B(y))
=u(A(x) ,B(y)) =1 Au(A™ (x) ,IFI(A(x) ,B(y)))
=u(A(x) ,B(y)) =u(A” (x) ,IFI(A(x) ,B(y)))
Dp(A(x) ,B(y)) =1, WM p,. (2) Sp(A(x) ,B(y)) =1 1T :u (A7 (») ,IFI(A(x) ,B(y))) =1,k
m(x,y) =13
2)u(A(x) ,B(y)) <1,u(A" (%)) ,IFI(A(x) ,B(y))) =py- (x) Au(A(x) ,B(y))
Hi - (2) Sw(A(x) ,B(y)) W uw(A" (%) ,IFI(A(x) ,B(y))) =1, ¥ w(x,y) =1;
#i - (2) >u(A(x) ,B(y)) .
p(x,y) =pu(A(x) ,B(y))—=p(A”" (2) ,IFI(A(x) ,B(y)))
=u(A(%) ,B(y)) —=py- (x) Apn(A(x) ,B(y))
=u(A(x) ,B(y))—u(A(x),B(y))
=1
1 1) \2) T SRR 2 2
Yo (¥) Sv4- (0) Vy(A(x) ,B(y))
y(x,y) =y(A(x) ,B(y))—=y(A" (%) ,B" (y))
<y(A(x),B(y))—=y(A" (x) ,A" (x) VIFI(A(x) ,B(y)))
<y(A(x),B(y))—=y(A" (%) ,A" (x)) Vy(A~ (2) ,IFI(A(x) ,B(y))
=y(A(x),B(y)) =0V y(A" (») ,IFI(A(x),B(y)))
=y(A(x) ,B(y))—y(A" (x) ,IFI(A(x) ,B(y)))
Dy(A(%),B(y)) =0, y,. (x) =y(A(x) ,B(y)) =0 Af3:
y(A™ (2) ,IFI(A(x) ,B(y))) =0, 31 y(x,y) =0
2)y(A(x) ,B(y)) >0,y(A" (%) ,IFI(A(x) ,B(y))) =y (y) Ny(A(x) ,B(y))
i Y4 (0) Zy(A(x) ,B(y) )Wy (A" (x) ,IFI(A(x) ,B(y))) =030 y(x,y) =0;
i Ya- (y) <y(A(x) ,B(y)) M.
y(x,y) =y(A(x) ,B(y)) —=y(A" (x) ,IFI(A(x) ,B(y)))
=y(A(x) ,B(y) ) =y, (x) Vy(A(x) ,B(y))
=y(A(x) ,B(y))—y(A(x),B(y))
=0
1 1) \2) AR SRR 2 25
RO UERAERE 1 FP A B & TFS(Y) Hflizl (3) BUEIE S T 1, A/ NSO 4 | B A7 — 1A~ Lk B®
/N ESERRIEE D e IFS(Y) AR (3) MEIE ST 1, AFE— 1 x, e E(x) 0, € F(x) T
Mo (y) Sty (x9) Ap(A(x) ,B(y)) v, (y) 2y, () Vy(A(w,) ,B(y))
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PNITEES
Mo (y) Sty (x9) ot () Sp(ACxg) ,B(y) ), Ho(py - (%)) " <p(A(xg) ,B(y))
'VD(}’) B'VA*(%)")’D(}’) BY(A(%),B(y)),ﬂ(w*(xl))'>M(A(x1),3(y))
BB ZE 0 R, AT
m(A™ (x0),D(y)) = (g (%)) Ve, (y)
< (g« (29)) " Vg () Vi, (y)
=u(A(xy) ,B(y)) Vi (y)
=u(A(x,) ,B(y))
PRy () 1 =1, AT w(A™ (x0) ,D(y) ) =1, AT 2, € E(2) f p(x,y) = (w(A(x0) ,B(¥)))’
V(A" (x0),D(y)) ! =1, 00 B FREEE &AM, S5h,
(y(A" (x,),D(y)))" = (vs: () Ay, (9)) ")’
= (Vs (%)) "V, (y)
=y(A(x,),B(y)) Vy(A(x,),B(y))
=y(A(x,) ,B(y))
BNy, () =1 Wiy (A” (x,),D(y)) ! =0, AT AETE 2, € F(x) iy (x,,y) =y(A(x,) ,B(y)) A (y
(A" (x%,),D(y)))" =y(A(x,) ,B(y)) | =0 A RAEFFRESA, B R 1 HERE

B a,ye[0,1] , HAEHMEA A BAHBUWT A={0.25(x+3),0.2(1 —=x) | ,A" = {1 —x,x} ,B
=1{1-y,0.5y} K B™,

fit R, ()

1) #%y>0.25 W 0.25(x+3) >1 -y ;BT R, 15;

M(AB) = (py(2)) " Vy(y) =[1-0.25(x+3) ]V (1 -y) =0.25(1 =x) V(1 -y),E(x) = {x e X
(pye () < ((ug(x))' Vg (y)) ] = {xeXlx<0.25(1 =x) V(1 -y) |, 5H0ek(x),X1-y>0.75,
0.25(1 —x) <0.25,HEF 1 15,

My (2) Ay (2)) "V (y) = (1 =2) AL0.25(1 —x) V(1 -y)) ],

My (y) =x§g£)[(1 —0) N[0.25(1 —2) V(1 -y) ] =0.25V (1 -y) ] ;

2)y<0.25,0 1 -y<0.75, B F R, "M un(A,B) =1 2 x=0 fRAEHE 1 5.

Mg (y)Z[(1-0)Al] =1,

1) .2)15.
1 y<0.25
o () =?0.25\/(1 —y)  y>0.25
E:ER')’B*(}’) :
)% y>0.4,M0.2(1 -x) <0.5y , & T R,
Y(A,B) =y, (x) AN(y,(y))" =0.2(1 =x) A(1-0.5y) =0.2(1 -x)
F(x) ={xeXl(y,- (%)) > (v, () A(yp(y)) ) ={xe Xl -x>0.2(1 -x) | = {a}
ZM0eF(x), H1-y<0.6 HEMI H:y,. (2) V(y,(x) A(y,(y))") =2V0.2(1 —x) ,FE—H3RHE .

Yo () = I [0 () A (ra(0) Ay (00D )] = Tnf [xV0.2(1 =) ] =42

2)y<0.4 1 -y=0.6 & T R, AIH y(A,B) =0 ,2x=0 fCAEI11F:y,.(y) =[0V0] =0,
1).2)15;

0
Ve (¥) =?1
6

3 IR
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Research on the Intuitionist Fuzzy Triple Implication

ZHOU Chuang — Ming, DAI Wen — Yi, LEI Ying - Jie
(Missile Institute, Air Force Engineering University, Sanyuan 713800, Shaanxi, China)

Abstract ; Compared with the common Fuzzy Sets, Intuitionist Fuzzy Sets (IFS) are good at describing the diversity
and vagueness of the world, which has attracted many scholastics” attention. Extended from the Fuzzy Sets, Fuzzy
Reasoning (FR) has been applied to many fields including vague control and artificial intelligence. However, it is
explained that Intuitionist Fuzzy Reasoning (IFR) is more exquisite in finding out the inherent connections between
the fuzzy objects. Originated by professor Wang, the Fuzzy Triple Implication ( FTI) has deeply developed the the-
ory of FR. Based on the above theories, and by researching on FTI, this paper extended FTI to Intuitionist Fuzzy
Triple Implication (IFTI), and gave a dissertation about the necessity and strong point of it. Through proposing a
new intuitionist fuzzy implication arithmetic operator, this paper solved the IFMP problem, and tested the argumen-
tation by an example as well.

Key words :intuitionist fuzzy ; fuzzy triple implication ; implication operator





