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G RTEE N ZBNF SR E AR 71 O T SRR e R (B R, (6] TR
AT Ro 8T = T85. 7efEdisX (1) o, = TIAR B YOWRRREy B B2TE
BH A— B 5 A BZEMFTHE (A— B) — (A" — BY) =1 W5/ B*, A

B*(y) = sup A*(z) N Ro(A(z), B(y)), yeY.

Hi B, = {z € X|Ro(A(z), B(y)) + A*(x) > 1}; Ry : [0,1] x [0,1] — [0,1], Ro(a,b) =

1, <b; = 5 A
{a’vb Z> p, ¢ =1—a abe 0] FERUR, HRAFHUH, KABERE Ro(a,0) =a —b.

TEMERIRE (2) h, = TR ARFERE A* SRIECH A — B 5 B &M Tl
/& (A— B)— (A" — B") =1 fjmk A*, A
A (z) = ylenhfx B*(z) V (Ro(A(z), B(y))), =€ X.
H B, = {y € Y[Ro(A(z), B(y)) > B*(x)}. BAFFHA= T IFERBAEEA (1) (A
(2)) H B*(A*) W2 = -FMP(= 1-FMT) sRIEFR.
FAIPR
(A— B) — (A* — B*) (3)

H= TR

BRI = FFMP #eRfgd R, it b, ERA (3) #1, 4 B*(y) = 1, MFKEA (3)
ARAME L |iEZ, = LFMP RERRRIECH A — B Ml A" BERERAN (3) BURK
ERTEy /N B e, FATATLARBI= LFMT AT LR (3) BUmoK(E 1 B, Ry A™.

HLBAIAT 2EH =T ARIE? HNR (2) BRREISMUR, 7EX BLEA U e
B (1) fEhRe. Jisc b, WIZESRIEMEMREX (1) PRk B "TLERGEH A° 9T
i B, WIGFLL A — B AR A* — B*. JfFSAHRRAN (A - B) —» (4" — BY).
YR BT WATLIAMICL, A — B NEMHEE, Fil A° #f (A — B) — B, IS r&RRA
A* = ((A— B) — B*). ASbh, BITEALUM B* Fith (A — B) Ml A* Frifethng, AFFSH
KRN (A— B)® A" — B*. (HREEBEAL L° FERINASEY (A — B) — (A" - B") =
A*—= (A= B)—> B)~(A—B)® A" - B*, TEXH, ~RRWEFN, o Frai

ET LT, BATHREESE

B8 1 B A— BM AR, #EREX (3) Bm/MER AR B I EFRIYE?

Jefoldth, FATH

B8 2 B A— BM B, #FRAK (3) Bur/IMER R/ A* ZEFRIYE?

TEARSCHI S8 RO A TR 1; S8 =80 R I 2; SRVURR KSR 4R Hh i _EAf U5
LRI SRS EBRIET; B — A L SR

2 B 1 KB
RINBEGUEEECH A — B M A" AT, 4 B =08, FEX (3) Bur/MEEN

(A(z) = B(y)) — (A"(2))’
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{ 1, Ro(A(), B(y)) < (A*())';
—{ (A @)y, RulA(e). B(w) > (4 @), R d(e). Bw) > &) (@)
(Ro(A(x), B(y))Y, Ro(A(z), B(y)) > (A*(2))', Ro(A(z), B(y)) < A*(a).
M (4) AR, % Ro(A(x), B(y)) < (A*(0)) B, (3) BB/MER: 1, X (3) ByBAMELE 1,
B, T8 1 FsREy B (y) = 1 HA, 4 Ro(A(x), B(y) = 0 B, (3) MyB/MELE 1, B
WASKFIMER T, [ 1 ok B (y) = L. FIRAER LR IE RS, SR8
1SRRI B (y).

I (WAL D B X, Y BIEES, A A € F(X), B, B € F(Y). MMEH
yeY, #ae B, W F(Y) Bl (3) BE/MEIAIE B (y) 25 LHARY

() = jnf (A"(2) A (A"(@))), veY. (5)

TEXHE, B, = {z € X|Ro(Ax), B(y) > (A*(2))' v A*(x)}, F(X) B F(Y) 4B X Fi
Y L4 R,

W 4 Cly) € FY). MER y € V. % Cly) < C*(y), MAMER = € B,, H Cy) <
A%(2) A (A7 (@) L. RERR TR LA,

A (z) = Cly) = (A"(x))" v C(y) (6)

Gl
C(y) < Ro(A(x), B(y))- (7)
=, w (6), (7) Mz € By, LATTLAHKSG
(A(z) = B(y)) = (A"(z) = C(y)) = Ro(A(x), B(y)) — (A"(x))" v C(y)
= (Ro(A(x), B(y)))" v (A"(x))" v C(y) = (A" ()"

A—JHE, W D(y) € F(Y). HHFE yo € Y {E15 D(yo) > C*(yo) = infaep,, ((A"(x) A
(A*(2))"), LB GHAFFIE 0 € Ey, 815 D(yo) > A" (20) A (A (w0))". 5 A (20) < (A" (20))’,
W D(yo) > A* (o), NTTH A*(z0) — D(yo) = L. I (A(zo) — B(yo)) — (A*(z0) — D(yo)) =

> (A(wo))'. #& A*(w0) > (A*(x0))', W4 D(yo) > (A*(z0))'. XIHA A*(x0) — D(yo) =

(A*(x0))" v D(yo) BOL, XFEH

(A(z0) — B(yo)) — (A" (z0) — D(y0)) > Ro(A(x0), B(yo)) — (A" (x0))" V D(yo)
> (Ro(A(20), B(y0)))" V (A" (20))" V D(y0) = D(yo) > (A" (o))"

RN T SER T & B UERT.

F1 YzeE B, (O)IUAHITECH A — B fl A* BT, 15 (3) BE/MEM£
i B* 2B EEAE O il O A—@Refd (3) BusIME.

Bl1 A X=Y=10,1], A(z) =04, B(y) =0.3, A*(z) = 0.5, W (4) HH (3) BH&/D
B2 0.5. AXERIE, XEER B*(y) € F(Y) B2 B*(y) < C*(y) = 0.5 #HH (0.4 — 0.3) —
(0.5 — B*(y)) = 0.5 L. {HE¥: B*(y) A 0.5 L, NIAH

(0.4 — 0.3) — (0.5 — 0.5) = 1 > 0.5.
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TS C* (y) ARERE (3) B/ IME.
FIB 2 (LHAEE ) & X, YV 254, A A* e F(X), B, B* € F(Y). ME#E
yeY, Wk v e Ky, WTE F(Y) 18 (3) B/ MAR 2 B*(y) %8 LA N

C*(y) = inf (Ro(A(z), B(y)) A (Ro(A(x), B(y)))), y €Y. (8)

rc K,

FEXH Ky = {x € X|Ro(A(2), B(y)) > (A*(x))', Ro(A(x), (y)) < A*(2)}-
B 4 Cly) € F(Y). MMER y € Y, & Cly) < C*(y) = infeek, (Ro(A(2), By)) A
(Ro(A(x), BW)))), BLXER @ € Ey, F Cly) < Ro(A(x), B(y)) A (Ro(A(x), B(y)))', i
fIymy A
Cly) < A%(x). 9)
H (9) BTN
A(x) = C(y) = (A"(2))" v C(y). (10)

HHRE (10) fil 2 € K, B
(A(x) — B(y)) — (A" (z) — C(y)) = Ro(A(z), B(y)) — (A*(2))" vV C(y)
= (Ro(A(z), B(y)))" V (A*(x))" vV C(y) = (Ro(A(x), B(y)))'.

HA—I7MH, % D(y) € F(Y), HREAFE yo € Y, 8 D(yo) > C*(yo) = infuer,, (Ro(A(z), B(yo))A
(Ro(A(x), B(yo)))') AL, IAFFHE ©o € Ky, 115 D(yo) > Ro(A(wo), B(yo))A(Ro(A(xo), B(yo)))'-
# Ro(A(zo), B(yo)) < (Ro(A(xo), B(yo)))', WA D(yo) > Ro(A(xo), B(yo)). NIAHKATAS:
TE z0 € Ky,, 1§15
D(yo) > (A% (20))" > (Ro(A(20), B(yo)))"- (11)
X, HGEH
A*(z0) — D(yo) > (A*(0))" V D(yo). (12)

FEARYE (12), 20 € Ky, AT (11) &

(1
(A(xo) — B(yo)) — (A™(x0) — D(yo)) > Ro(A(z0), B(yo)) — (A*(x0))" V D(yo)
> (Ro(A(z0), B(10)))" V (A" (20))" V D(y0) = D(y0) > (Ro(A(x0), B(%0)))'-

(
(4
)
# Ro(A(z), B(yo)) > (Ro(A(@), B(y0)))', BBAH D(yo) > (Ro(A(z), B(yo)))'- BIH (12) K
(A
)

x), (
(A(z0) — B(yo)) — (A" (z0) — D(y0)) > Ro(A(x0), B(yo)) — (A" (x0))" V D(yo)
> (Ro(A(20), B(10)))" V (A™(20))" V D(y0) > D(yo) > (Ro(A(z0), B(y0)))"-
XFEFRATHLSE A T HERA.
E2 YBareK, B, 8) [URHITECH A — B Ml A* M&M4T, 1 (3) Bum/MEM 2K
B* ZHH EHARE O 1B, O A—EREE (3) BtE/IME.
Bl2 A X=Y=[01], A(z) = 0.6, B(y) = 0.5, A*(x) = 0.6, W[ (4) ENIEF (3) B/
{H 0.5. AMERAE, SMEEW B*(y) € F(Y) HiEE B*(y) < C*(y) = 0.5 #H (0.6 — 0.5) —
(0.6 — B*(y)) = 0.5 3L, HEMR: B*(y) A 0.5 fQHk, NIFH

(0.6 — 0.5) — (0.6 - 0.5)=1> 0.5
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MRS C (y) ANRE(E (3) B/ IME.

MR 1 fEH 2, ’AOTH

T3 HXMY ZFHAEESE, A A€ F(X), B, B* € F(Y). WHE F(V) H1fE (3) B
BUMARE B (y) LRI LB

C*(y) = (inf ((A"(z) A (A"(2)))) A (inf (Ro(A(x), B(y)) A (Ro(A(x), B(y)))"), y €Y,

zEEy TEKy
X, HAES By, MK, (SR 1.2) #R2%n, () =
3 a2 PEE
RNVEGERENECH A — B M B* g FT, 2 A" =11, R 3) Bs/MEHY

(A(z) — B(y)) — B*(y)

B*(y), Ro(A(z), B(y)) > B*(y), (Ro(A(x), (y)))’ < B*(y);
= (Ro(A(z),B(y)))', Ro(A(z), B(y)) A (Ro(A(x), B(y)))" > B*(y); (13)
1, Ro(A(z), B(y)) < B*(y).

M (13) ITLAEH, 24 Ro(A(x), B(y)) < (B*(y) B, (3) BIB/MERE 1, X (3) BIBcR{E IR 1,
B, [ 2 3R A*(x) = 0. Jesh, % Ro(A(x), B(y)) =0 B, (3) WE/MEWZE 1, B
I, MW@ 2 hFRE A*(x) = 0. THEHBNMEU LW PEEABALE, FRMB 2 PRk
A*(z).

FIE 4 (FHARED & X, V BIEEMHE, A A € F(X), B, B* € F(Y). ¥EHE
v € X, MR y € By, MAE F(X) 1 (3) MBUMAR 2R A (2) 2R THF K

D*(z) = sup ((Ro(A(z), B()))" V Ro(A(x), B(y))), = € X, (14)

He By = {y € Y[Ro(A(z), B(y)) A (Ro(A(x), B(y)))'

B 4 C(x) € F(X), SEE z € X, & Clx

Ro(A(z), B(y))), BMLIHER y € E. A C(z) > ((Ro
ALARAS: MEE ye Bo, B

C(z) > B*(y) (15)
PNIIES]
C(x) — B*(y) = (C(x))" vV B*(y). (16)
X C(x) > ((Ro(A(x), B(y)))'. HILA
(C(2))" < Ro(A(x), B(y)). (17)

REEARTE (16), (17) My € B, ATHI

(A(x) = B(y)) — (C(z) = B*(y)) = Ro(A(x), B(y)) — (C(x))" vV B*(y)
= (Ro(A(x), B(y)))" v (C(x))" V B*(y) = (Ro(A(x), B(y)))"-
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F—ITH, & D(x) € F(X), FHFIE 20 € X i D(o) < D*(20) = sup,ep, (Ro(A(xo), B(y)))'V
Ro(A(wo), B(y))) BOL, HRATFTE yo € Ea, 1#15

D(x0) < (Ro(A(z0), B(yo)))" Vv Ro(A(xo), B(yo))

WAL % (Ro(A(20), B(yo)))" < Ro(A(xo), B(wo)), B4 D(xo) < Ro(A(zo), B(yo)), #EMA
(D(x0))" > (Ro(A(x0), B(yo)))"- X D(x0) — B*(y0) > (D(w0))" V B*(yo). BEIAH

(A(xo) — B(yo)) — (D(z0) — B*(y0)) > Ro(A(20), B(yo)) — (D(z0))" vV B*(y0)

(x
> (Ro(A(x0), B(yo))) V (D(x0))" V B*(y0) = (D(x0))" > (Ro(A(x0), B(y0)))"-

% (Ro(A(wo), B(yo)))" > Ro(A(xo), B(yo)), M4 D(wo) < (Ro(Alzo), B(yo)))', XHERNTATHI
FFIE yo € Ery $73 (D(w0))” > Ro(A(xo), B(yo)) > B*(yo) ML X D(wo) — B*(yo) =
(D(x0))" V B*(yo). BIHEANH

(A(xo) — B(yo)) — (D(z0) — B*(y0)) > Ro(A(20), B(yo)) — (D(x0))" Vv B*(y0)
=1> (Ro(A(z0), B(yo)))'"-

IXAEEFRATHE5E L E R E .

E3 Bye b B, (14) [UEBATECH A — B fl B* 4T, £ (3) BE/IMER 2k
A* Z B EHRUE D e, DY R—ERE (3) Bu/IMA.

$l3 & X =Y =101], A(z) = 0.5, B(y) = 0.2, B*(y) = 0.4, N (14) HLEt
(3) E/MER 05. FHERIE, WMEE A*(2) € F(X) HIERE A*(z) > D*(x) = 0.5 &4
(0.5 —0.2) — (A*(z) — 0.4) = 0.5 L. 1HEHF A*(x) B 0.5 /CHe, NIA

(0.5 —0.2) — (0.5 — 0.4) =1 > 0.5

TS D* () ARERE (3) B/ IME.
FHE 5 (THAME ) #® X, Vv 2=, A A € F(X),B, B € F(Y). MER
v € X, IR y € Ky, M F(X) Hfi (3) B/ MERT IR A (2) 2R THIF N

D*(z) = Sup ((B*(y))' Vv B*(y)), =X, (18)
H K, = {y € Y[Ro(A(x), B(y)) > B*(y), (Ro(A(x), B(y)))' < B*(y)}-
W 4 C(x ) € F(X). MEE z € X, % C(x) > D*(x), AMIER v € E. #A
C(z) > (B*(y)) v B*(y). #MAH C(x) > B*(y). FAH
C(z) — B*(y) = (C(x))" vV B*(y). (19)
M ye K, A4l
(Ro(A(x), B(y))) < (B*(y))". (20)

i (20) f1 C(x) > (B*(y))" "IN (Ro(A(2), B(y))) < C(x). FUILA

Ro(A(z), B(y)) > (C(x))". (21)
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RAEARE (19),(21) My € K, ATH

(A(z) = B(y)) — (C(x) — B*(y)) = Ro(A(z), B(y)) — (C(x))" v B*(y)
= (Ro(A(z), B()))" v (C(x))" v B*(y) = B"(y).

Fi—JiH, 4 D(x) € F(X), HIFAE xo € X f D(wo) < D*(z0) = SuPyeK ((B*())" v B*(y)),
WFELE yo € Eay (13 D(x0) < (B*(%0))"V B*(0)- # (B*(y0))" < B*(vo), i D(zo) < B*(y0)),
YEMA D(zo) — B*(yo) = 1. A

(A(zo0) — B(yo)) — (D(z0) — B*(y0)) =1 > B*(yo).

# (B*(y0))' > B*(yo), W D(x0) < (B*(yo))', #EMA (D(z0)) > B*(yo) > (Ro(A(zo), B(yo)))"-
EEE D(zo) — B*(y0) = (D(20))" vV B*(yo). HILA

(A(zo) = B(yo)) — (D(x0) = B"(y0)) = Ro(A(z0), B(yo)) — (D(x0))" V B (y0)

(x
> (Ro(A(wo), B(yo)))" V (D(20))" vV B (yo) = (D(0))" > B*(yo)-
XFERATTRE e T BEAIER.
F4 Yye K, B, (18) LUHIECH A — Bl B* MZMFT, £ (3) MEv/MEM 2
A* Z SR ERRFUR DY RS, D A—@EREME (3) B/ IME.
Bla A4 X =Y =[0,1, A(z) = 06, B(y) = 0.2, B*(y) = 0.5, Wk (13) ZtLet
(3) WE/IMER 0.5. AMERIE, MEEW A*(z) € F(X) HWRE A*(x) > D*(z) = 0.5 #F
(0.6 — 0.2) — (A*(z) — 0.5) = 0.5 ]IL. {HEHF A*(x) A 0.5 fofe, A

(0.6 — 0.2) — (0.5 — 0.5) =1 > 0.5

MBS D* (x) AREE (3) BR/ME.

HEM 4 fMEHEsF

EIE 6 WX, Y RBIEEE, A A cF(X),B, B e F(Y) M F(X) HE (3) Bhe/IME
etk A*(x) Z B0 TR

D*(x) = (yseug ((Ro(A(), B(y)))" V Ro(A(x), B(y)))) v (yseull() ((B*(y))' vV B*(y), =€X.

TEXBBATE: 4 B, M K, #=0, D*(z) =0.

4 ZEZEIEMHHIE
CESTRRRLA R ATHRER AT F AR

B 1 A HARH - HA, — By
N 2: Agy HAxH. - HAs — B

He#ie: AT H A3H ---H A4
*. B
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He Ay 5 Ar % X; RIS, B, 5§ BT B2 Y MRS, =12, ,ni=
L2, oo, BRI, AR m = n = 2 #H. AT ALGE,
B 1 A HA, — By
B 2: Ay HAx — B
H#e:  AjH A4
®: B

TE [14] /1, FEEMT T A FEBIHEEA RS SRR 2R, I T —PF7k, BHA
NERRE (22) BRIy B K2 T7 T2

((A11(21) ® Ar2(z2)) — Bi1(y)) — [((A21(21) ® A2a(22)) — Ba(y)) —

(22)

((Af(z1) ® A3(x2)) — B*(y))] = 1 (23)
/M, H.
2
B*(y) = Sup{Al xl ®A2 =T2 ® il xl ® Az2($2)) (y))|331 € Xq,x9 € Xz}

0, a+b<1;
L, ®:[0,1] x[0,1 0,1,a®b= -
or o:palxp - tesr={ TS

AVHRHI T, ATZE Ri(x1, 22:y) = (A (21) ® Ao (22)) — Bi(y),i = 1,2; A*(x1,22) =
Aj (1) ® A5(x2). T (23) FTLAKE A

Ra(21,22;y) = [Ra(w1, w25 y) — (A" (21,22) — B*(y))] = 1.
3k [14] Hla— (b—c)=a®b— ¢, HFr a,b,c € [0,1]. M (23) ATH—LHKEH
Ry (21, 22;y) ® Ra (w1, 22;9) — (A"(21,22) — B*(y)) = 1.
% B*(y) = 1, MAKNESHER]
Ry (21, 22;y) ® Ra(x1, 325 y) — (A" (21,22) — B (y)) (24)

REBUERAAE 1. ST TR, FATRT LIACH I SC [14] R ISR B* 7k, AT EoF, Bt
TR E Avr, Ar2, Aor, Ago, AT AS, By, By ZJ5, B Ri(x1,2;y), Ro(xy, 23 y), A* (@1, 22)
ZJG, FRME (24) BEKENE/N B*. AMEREH, X4 B*(y) =06, (24) BtE/ME

1, (B @ Rp) < (A")
R ®Ry — (A*)/ = (Rl &® R2)I, (Rl & Rg) > (A*)I, Ri® Ry < A*; (25)
(A7), (R1® Ry) > (A*)', R @ Ry > A*.
XHEEANTH R

(B8 3 C& Ri, Ry Ml A* i, {ERBR (24) B/ MERBO B /BRI ?
FKALG I 1 fALFE, i (25) AMEB H, 24 (R1 @ R) < (A*) B, [ 3 33k B* = 1,
RREIA MY EeY MR 5w N5



1341 B = 1 FaR R MER ) B 169

EIR 7T (EHAFETD &’ X, Y BESE, A, A € F(X,), Bi€ F(Y), i,j=1,2. Xf
ER yeY, MR (z1,22) € By, W F(Y) Hf (24) BuR/MER 2K B* (v) Z B LHA N
C*(y) = (zmi;l)feE ((A7(21) ® A3(x2)) A (AT (21) ® A3(72))), yEY,
Her, E, = {(z1,22) € X1 x Xo|((A11(z1) ® Ara(22)) — B1(y)) @ ((A21(z1) ® Agz(22)) —
Ba(y)) > (A7 (71) ® A5(w2)) V (A7 (21) @ A5(22))'}-
WEBR WIRASRIT e 1 #ETIERA.
MAER y €Y, MR (x1,22) € Ky, W F(Y) Hff (24) B/ MERI 2 B*(y) 2B EHFA N

C*(y) = (wl,irgl)fEKy((((All(xl) ® Ar2(z2)) — Bi1(y))®

((A21(21) ® A22(z2)) — Ba(y))) A (((A11(z1) ® Ar2(22)) — Bi(y))®
((A21(z1) ® Aga(22)) — B2(y)))'), y €Y,

He, Ky = {(z1,22) € X1 x Xo[((An(21) @ Arz(22)) — Bi(y)) @ ((A21(21) ® Aza(22)) —
Ba(y)) > (Af(z1) @ A3(22))", ((Ar1(z1) @ Ar2(22)) — Bi(y)) @ ((A21(21) ® A2a(22)) — Ba(y)) <
Al (21) ® A3(22)}-

EBR ATRARAL T B 2 TR

e 7 e 8, ITE

T 9 (Jﬂfﬁﬁ»ﬁ{ﬁ II) w X, Y 2IEs4E, Az, A;—‘ € F(X;), Bie F(Y), i,j =1,2.
WIFE F(Y) HfE (24) B/ MBI 2R B (y) 20 E#F N

C*(y) inf  ((A7(21) ® A3(w2)) A (AT (21) @ A3 (22))"))A

:((11>12)6Ey
(o, 0 (Anr () © Aa(m2) - Bi(y)e
((A21(x1) ® A22(x2)) — Ba(9))) A (((A11(21) ® Ara(x2)) — Bi(y))®
((Aa1(z1) ® Asa(x2)) — Ba(v))))), yeY.
5 4FRiE

A SR ML T A LRI 2, T ELKE 4 T L ST B e S RO B
UL M= LRI BRI B (A°) BB, ASCR= 1 S0E BB
S i, WA SERIENIRA, ASCRR (6] 71 [14] f sk R eat®. A3
G AR ATEEE L 6] A1 [14] RS0 BARIIES S 2
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The Optimal Solutions as Triple I Formula Taking the Minimal Value

QIN Feng"?
(1. Dept. of Math., Shaanxi Normal University, Xi’an 710062, China,;
2. Dept. of Math., Jiangxi Normal University, Nanchang 330027, China )

Abstract: In this paper, for implication operator Ry, a method which calculates the supremum (infi-
mum) of set of B*(A*) such that triple I formula (A — B) — (A* — B™) takes minimal value is given.
Moreover, this method is generalized into the general form of FMP. As far as finding the optimal solution
B*(A*) such that triple I formula takes the maximal value or the minimal value is concerned, this paper
extends and perfects the idea of triple I method.

Key words: implication operator Ro; triple I formula; triple I method.



