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WE L BEZEMEERT, ML BE E# Lukasiewicz Z#H 3 F 4 TR E X
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AR IR 2 L AR S0 R AR AR L B EEFREE TS T TR E, e T e
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1 5|E5W&E

1966 4F: Imai Y H1 Iseki K #2H T BCK- ﬁé&ﬂ’ﬂ&%, Xi OGP T Zadeh L A £
H A RO AR A 5T T BRI BCK- ARk, SATTX HEX 20 BOK- REIL A, {7 5 A9 B
b, BTGk BREEH. 1952 4F Rosser il Turquettel® $§ H: 41 557 B AT LA B £
BEBEST R, AW FE S RIE ? BET A 0 7558 S B HiE CAER T,
LA Lukasiewicz ?ﬁ/@lﬁ%jﬂiﬁ- '{%}Eﬁﬁ % H 5%%%6’]%9% @ﬁﬁﬁlﬁﬂ(ﬁﬁﬂ’]ﬁ(ﬁ%
UEHZIE, XA —MImE ST RN, HE, ks, k)%, AsmEs U8 ER
Sy BIAL TR T Pt — 2 X — B AR M SRR AT T HEST. 1993 4R, M4k 7 R 2 AN E T
AT, ZIE T A2 ER, KHESEZEAERERRE S Z2FREEZEN
A
A SCTE [4-6] By FERE L, 504 L 86 LAY Lukasiewicz M E T L EFE L*- H{H2H
Mg CHEZR T, X BCK- B HEIRTE L*- BEEFEA TH T TERZE. T Cantor
Fie RAEH R IR ED Bk A 4y BAME S, Zadeh BUR 5 HE 0 1R SN E AR 2 W A 7 0 7R % g A5
BIMEA.  Antanassov ELEHOMI4 O N T — A Hr a0 @ ESE - R B R, JF AT LA
AR S AR B A AR AL S, T 40 IR 20 T2 Ot S R BRI AR B, TR I AR B 9 AR A SE R X

W RHEUTRHEE ST E (2006713-035) FU I A& TEA LR E LI (20062D050) FHi.
WCH H 1. 2009-01-19, WeE & Sk H #: 2010-01-14.
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O G T BN BCK- REA BRI, M HEXTIZERN BCK- REFERH —FY ZMERE.
FATEN—A B AT B 7 10 B R Z A EH 5% A4 B BOK- 3 5 BB BCK- A
AT R FRW, MM X —A M E %4 T Rosser 258 AR M M. A SCHEL T HEA D
Bl BCK- 0%, BEwA2 WA, B A0 W0IE € SR8, B 507 U4k 20 2 AR 5%
SRR R, NMER#E— DR B WA B BCK- B B0 ¢ 2Eatl, B 2 (HE%H
HEE AR AR TR

ATV E, #A5IH—EMEMGRmT.

EX 110 X B—AEEEs, X L PERENE A 8N

A= {{z,pa(x),va(z)):x € X},

Hobm o pa: X = Lva: X - I 2HERENze X,o FRT AWNBRE (CH pa(z) M
rERBT AWRBRE LR valn), FAXNEDN 2 X, F 0 < palz) +valz) <1

() X —1PEEEBE A = {(z,pa(@),valz)) : 2 € X} AIAEXH IX x I¥X
FH—ADE X (pa,va), HER (I x DX Pilg—AxE. ATHREER, RIVEAFS
A= (z,pa,va) RERERHEME A= {(v,ua(x),va(z)): 2 € X}. B

A X =17 Alx) = (pa(),va(@))(0 < pale) +va(z) < 1);
(2) E=EE X NHE—-DERE A BME—DERBNE, Bh ATURRY
A= {{z,pa(x),1 - pa(z)) : z € X}.

FX 1.200 % X £0, A= {(z,pa(z),va(x)) :x € X}, B= {{z,up(z),vp(z)) : 2 € X}
h X EWEREHE, N

(1) AUB = {{z, uae) V (), va(@) A wp(e)) s 7 € X},

(2) AN B = {{z, pale) A (), va(@) V p(e) s 7 € X}

(3) A® = {(z,va(z), pa(2)) : v € X};

(4) AC B & Vi€ X, ja(z) < u(x) B va(a) > ().

AN e A ZB—REEHIE, N

Q)LLsz{@Ju@mAgmnmeﬂmgx»;ng}

(6) N Ax = {{z, Vaeapa, (), Axeava, (z)) 1z € X}
reA

HX -V RESES X B Y s, A= {(z,pa(z),valz)) : 2 € X}, B =
{y,ns(y),ve(y)) :y € Y} 43 AI0 X, Y HEEEFEH 4L, N

F7HB) = {{w, T (up) (@), fH (vp) (@) rw € X}, f(A) = {{y, f(ua) (@), f(va)(2)) s @ € X},

sup  pa(z), [l y) #0,
Heo f(pa)y) = =€/7'@) H
0, fHy) =0

{ inf  wa(z), f'(y)#0,

z€f~1(y)

0, f M y) = 0.

(1= f—va))ly) =
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%X RAHEN, A= {(e.pa(2),va@) 2 € X}, B = {{z.up(a),vp(@)) : 2 € X} H X
BB EIHRE, W Vr € X,

(A+ B)(z) = ( sup min(ua(z1), up(z2)), iI—il-f max(l/A(xl),VB(xg)).
r1+x2 T1TT2
FX 13001 ILF = {(x1,20) € [0,1)% : 21 + 20 < 1}, TR (21, 22) <pv (y1,2) <
1 <y1 H o >y, WHK (L%, <p-) K L*- 45.
% (L, <p-) FHIHR/ANICE OL- = (0,1), HEKRICE 12+ = (1,1). D = {(z1,22) € [0,1]*:
ry+xo =1} 5% Lx I — PRI T8, WA ALK, & (L <p) &— D&% W ACL,
<]

sup A = (sup{x € [0,1] | Gy € [0,1])((2,y) € A}, inf{y € [0,1] | Gz € [0,1])((z,y) € A)}
H
inf A = (inf{z € [0,1] | (3y € [0,1))((xy) € A)}supfy € [0,1] | Ga € [0,1])((y) € A)}.

ARBTARL, BME (L, <) BE—MREEH (L, v, A) B, KXt Ve,bel,a<be
aVb=bsaNb=a PTHREW z,y,2 € L* HRR = = (v1,22),y = (y1,92), 2 = (21, 22).
L*- ¥ {8 [ Lukasiewicz 2R E T 8 & X HF Va,y e L*,

IR(z,y) = (min(1,y1 + 1 — z1,22 + 1 — y2), max(0, y2 + x1 — 1)).

Lukasiewicz Z8 W& F TR W 20 T &
1) (Vy € L*)(IR(-,y) 1 L* E2HAWAY) H (Vo € L*)(IR(x,-) 1€ L* L2 S AHEHY);
2) (Yo € L)(IR(1pe,x) = o)
3) (W(e.y) € (L)2)(IR(x,y) = IR(IR(y,01-), IR(z,05.)):
8 (Mwy,2) € (L)) IR TR(y, 2)) = IR(y, TR(, 2))):
5) (V(ay) € (L))(w <p- y & TR(r,y) = 11-).
oo 2R X TH—NEHE, RITHILS (o] AR o 7 L HE, [| 2— RSB
. BONEFEDT-EHREAK: 2 [of = (21,22), [6] = (y1,y2) € L*, M
1) [na] = (22, 21);

(A.
(A
(A.
(A.
(A.

2) lanpBl=[adA[B] = (min(z1, y1), max(x2,y2));
3) o= Bl = lof o [] = LR([ed, [8]);

4) [(vz)(a(2)] = nf[a(z)], [z € A] = A(2).
GEINA S A ]

5) [avp]=[a]V[d] = (max(z1,y1), min(z2, y2));
6) [(Fz)(a(z))] = 21612[04(3?)];
7)o B=(a— B)A (8 - o), B o 8) = IR(lal [3) A TR, o))
8) axf:=-(a— -0), H[a=p] =[], £ ® H Lukasiewicz 2 & i £
fE: r®y=(max(0,z1 +y1 —1),min(l,z2 + 1 —y1,y2 + 1 — z1)).
# A B ZERE X MEAEEEHIE, N
ACB:=Wz)z€A—z€B), A=B:=(ACB)A(BCA).



4 3 YR ET L*- EZ%E iy BOK- B+ B3 A2 B L A8 559

W 1 [z <yl = (min(l,1— |21 — 4], 1 = |22 = yaf), max(0,y2 + @1 — Lws + 41 — 1)).

IR(z,y) N IR(y,x)
= (min(1,1 4+ y1 — z1,1 + z2 — y2), max(0,y2 + x1 — 1))
A (min(1,1+ 2z —y1,1 4+ y2 — x2), max(0,22 + y1 — 1))
= (min(L, 14y — 21,1+ 22 —yo, 1 + 21 — 91,1 + 92 — 22),
max(0,y2 + 21 — L,xza +y1 — 1))
= (min(1,1 — |21 — 1], 1 — |21 — y2|), max(0,y2 + x1 — 1,22 + y1 — 1)).

WAl 2 (—yn2) =@ -y A —2)
1k

min(1,14 21 — 21,1 4+ 22 — 22), max(0, 2z + x1 — 1))
min(l, 1 4+y1 — 21,1+ 21 — 21,1 + @2 — Y2, 1 + 29 — 22),
max(0,y2 + 21 — 1,20 + 21 — 1))
= (min(1, min(y1,z1) + 1 — 1, 22 + 1 — max(ys, 22)),
max(0, max(ysz, 22) + 21 — 1))
= IR((x1,z2), (min(y1, z1), max(yz, 22)))
=(z—yA2).
AT 5 A 3 A 4
Gl 3 (r—-(y—2)=(xy) =2 2Q0y<p-28 1<y — 2.
#it 2oy <2<y
ik

(

= (min(1,1 +y; — x1,1 + 22 — y2), max(0,y2 + 1 — 1))
(
(

(min(1,y1 + 1 — 21,22 + 1 — y2), max(0, y2 + 1 — 1)) ® (21, 72)
= (max(0,min(1,y1 + 1 —z1, 220+ 1 —y2) + 21 — 1),
min(l,max(0,y2+ 21 — 1)+ 1 -2y, 22+ 1 —min(l,y1 + 1 — z1,22 + 1 — y2))).

Myr+l—z1+x1—1 =y <1—yo, ma+1—yot+z1—1 < 1—yo, H max(0, min(1,y1+1—z1, 2+
l—yo)+z1—1) <y1. Xyo+a1—1+1—z1 =92 <1—y1, zo+1l—yp1 -1+ <1—y1, zo+1—
To—14+ys = yo, B min(1, max(0, yo+21—1)+1—z1, 220+ 1—min(1, 51 +1—21, 22 +1—1y2)) > ya,
M (min(1,y1 + 1 — 21, 22 + 1 — y2), max(0,y2 + 21 — 1)) @ (21, 22) <r- (y1,92)-

B 4 Hr<pyMy—2<p-[r—2 Hr®z2 <p-[y®2]

HKMNEHKLS F o RBAM THEERE, BEL [of =1L-.

EX 141 F—A (2,0) BREL (X;+0) % BOK- {8, MREWE Vo,y2 € X, B

(1) (& *y) * (x5 2)) * (2 +y) = 0;

(2) (x*(zxy))*y=0;
(B)zxx =0, 0xx=0;
Q) zxy=0=yxz=>2x=y.

1E BCK- % X o, WA T & W7 <iz <y & xxy=0. {4 BCK- A% X i
R TREX
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Jexx0=z, c<yAy<z=2x<z;
Yx<y=z*kz<yrzAzxy<zx*z;
Y(@xy)xz=(v*x2)xy, xx(xxx*xYy)) =T *Y;
Jrxxy<z=uz*xz<y, (rxz)*x(y*xz)<zx*xy.

B X & BCK-f{%, & Vo,y € X, B o+ (y+y) = (xxy) xy, MK X ZWHLHE BCK-
o3 02 Eva,y, 2 € X, B (xx2) « (y*2) = (z*y)* 2z, MFK X Z1EE 8 H BCK- % 12
FvVr,ye X, B x=ax(y*x), WHK X Z2K BOK- 1t3 13

( )&?@)Y%B%BCK- REL B X - Y RARERE, FVr,ye X, F flzxy) =
f(x)* f(y).

2 BCK- RBTHERARSHMLER

EX 2.1 B X E—4 BCK- %, AR X PR EEENTE. — T HIEEEA
sa € F(F(X)) WABERAT W FRE, 2 30H
A€ sa:= V) (Vy)(z € A)AN(y€ A) - xxy € A).

(6
(7
(8
9

B

SG(A) = (Msa(A)a Vsa(A))

Liynefx ITR(A(z) A A(y), A(z * y))

= xlynefx TR((pa(@) A pa(y),va(z)Vva(y)), (paz+y),valz xy)))

= (inf min(1, 1+ pa(@ s y) = pa(@) Apa), 1+ va(@) Vvaly) = val@ ),

sup max(0,va(z *y) + pa(@) A paly) —1)).

yEX
H b H
fisa(A) = ,nf min(1, 1+ pa(z *y) — pa(@) A pa(y), 1 +va(@) Vvaly) —valz *y)),
Vsa(A) = e max(0, va(z * y) + pa(z) A paly) —1).
EE 2.1 XM BCK- R X FHESERBEMEAFEAcsa— (Vo)(re A—-0€ A).

1k

SG(A) = (Msa(A)a Vsa(A))

= (inf min(1, 1+ pa(@sy) = pa(@) Apa), 1+ va(@) Vvaly) = val@ ),

sup max(0,va(z *y) + pa(x) A paly) — 1))
z,yeX

< (grg(min(l, 1+ pa(zxx) —pa(x) Apa(x),l +va(z) Vva(z) —va(z xx)),
Egg max(0, va(x * z) + pa(z) A pa(z) — 1))
= (ggg(min(l, 14 pa0) — pa(x), 1 +va(z) —va(0)),

sup max(0,v4(0) + pa(z) — 1))
zeX

= [(Vz)(x € A— 0 € A)].
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EE 2.2 X BCK- U X HMEEECHME A, F
EAcsa— (Vo) (weA— (x* (- (x*xz)--+)) € A)k=1,2,--
—_—

2) ):A65a<—>(Vm)(xEA—>(x*(-?-k(a?*a?)---))EA),/CZO,LZ,---;
2k+1

Y EAcsa— (Vo) zeAdA— ((-((xxx)*z) - )xx€A),n=12--

it FNTE BCK- %, z2x2=0Ha2+x0=z, TRV2ZEX, A

min(l, pa(xx (- (x*x (xxx)) )+ 1—pa(x),val@)+1—valxx (- (xx(x*xx)) )

2k 2k
=min(l,pa(z* (- (zx(x*xz)) )+ 1—pa(x),val@) + 1 —valxx (- (x*x (zx2x))-)))
2k—2 2k—2

=min(l, pa(z*xz)+1—pa(x),valz) +1 —va(z *x))
= min(L, pa(0) + 1 — pa(x), va(z) + 1 —v4(0)),

HH

max(0,va(x* (- (xx (x*xx)) )+ palx) —1)

2k
=max(0,va(z* (- (z*x (x*xx)) )+ palz) — 1)

2k—2

= max(0,v4(0) + pa(x) — 1).

MAEM 218 1) XFFHE. M ox2=0, z+0=x A RLHIEH 2) 5 3) K.
MEHE 2.2 fIEH S A R0 T 45 e
#it 2.3 X BOK- U X FHEBEREBME A A
DEWz)(zreAd—0€A) — (zx(-(z*xz)--)€A)k=1,2,-
-

2) ):(Va:)(xEA—>OEA)<—>((---((?ck*x)*x)---)*x)eA),n:1,2,---.

EIE 24 Ba,2e, 00 & BOK- B X FHERE n AR, HFEX n HTHED
H—ATC o FTF a1, WXT X FREEEEEBE A, F

EAcsa— (Vo)(xeA— ((- ((x1 xx2) *23) ) xxy) € A).

I EE Ve, y,z € X, B (wxy)xz=(xxz)xy. B, AT zp SKHE] 20 BHL
B, BEEH 21 x2:=0, 0x2;, =0, F

min(1, pa((--- ((x1 *@2) % x3) -+ ) *2p) + 1
va(@) + 1 —va((--- ((z1 % 22) * T3) -+ ) * TY))
=min(1, pa((--- ((zy *21) *23) -+ ) * 1) + 1 (
va(@) +1—va((--- ((z1 % 21) * T3) -+ ) * TY))
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=min(L, £a(0) +1— pa(z),va(z) + 1 —va(0)),
HHE
max (0, va((- - ((z1 * x2) x 23) ) * xp) + pa(z) — 1))
= max(0,va((- - ((z1 * 21) *@3) ) % T0) + pa(z) — 1))

= max(0,v4(0) + pa(x) — 1).

hE R 2.1 F145 8 L.
EX 2.2 %X E—4 BCK- 0%, ARX HHERENTE. £

AelLl:=Mx)(Vy)lyc A—z*xye€ A)(A€ RI:=(Vo)(Vy)(x € A - xxyec A)),

NP —TCE R BRI LI(RI) € F(F(X)) AEEAIHHL (F) TL4HEE.
EE 2.5 B AR BCK- U X FREEEERME, N

FEAcLl— (Vz)(zre A—0€ A).

ik
LI= inf IR(A(y). Alx*y))
= inf TR((pa(¥),va(®)), (pa(z xy),va(@ +y)))
- (x’iynefxmin(l, pa(exy) +1—pa(y),valy) + 1 —valz xy)),
Sup max(0, va(z *y) + paly) — 1))
< (xigg(min(l,,uA(x *0)+1—14(0),v4(0) +1—wva(z*0)),
sup max(0, va(z * 0) + pa(0) — 1))
reX
= (in min(1 () + 1 24(0), va(0) + 1~ va(a),
sup max(0,va(z) + pa(0) — 1))
reX
=[(Vz)(0 € A — z € A)].
A—ITHAH
LI(A) < (xnel;f( min(l, pa(z xz) + 1 — pa(x),va(z) + 1 —va(z * )),
sup max(0, va(z * z) + pa(z) — 1))
reX
= (xneléf( min(1, ua(0) + 1 — pa(z),va(x) + 1 —v4(0)),
sgg max(0,v4(0) + p4(0) — 1))

= [(Vz)(x € A — 0 € A)],

MEAcLI - (Vo) (z e A—0€ A)AV2)(0€ A—xc A), BIGIBHL.
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KA
T 2.6 ¥ AR BCK- ¥ X PREEERBENE, N
EAceRI— Vz)(x e A—0€ A).

EX 2.3 & X 22— BCK- R, AR X HWEREENTE 2
Ael:=Ma)(xeA—0€A), Acl:=NVz)Vy)((xxy€ A)A(y € A) — (x € A)).
H—ICEWEHRIE [ € F(F(X)) HEBEARFALEE, MR Acl:=(Ach)r(Acl).

T 2.7 #H AR BCK- & X PR EEBME, N
E (V2)(Vy)(V2) (2 xy) xy) sz € )N (z € A) — (wxy € A)) —» A€ .
1k
[(Vz)(Vy)(V2)(((z *y) xy) x 2 € Ay A (2 € A) — (zxy € A))]
= (_inf min(L, pa(@+y) +1—pa(((@*y) *y) *2) A pa(z),va(((@ *y) xy) * 2) V va(z)

z,y,2€X
+1-valery), EggxmaX(O, va(@xy) + pal((@ xy) xy)  2) Apa(z) = 1))
< (I}EEmein(l,uA(x x0)+1—pa(((zx0)%0)*2) Apa(z),va(((zx0)*%0) % 2) Vva(z)

+1—va(x= O)),xs;uepxmax(o, va(@*0)+ pa(((x*0)x0)*2) Apa(z) — 1))

=( inf min(l,pa(x) +1—pa(z*2) Apa(z),valzxz)Vva(z)+1—va(z),

z,z€X

sup max(0,va(z) + ra((z ) A pa(2) = 1)

= [A S IQ]
Bl B X ={0,a,b,c}, W X #40FRE XM B H « A —1 BCK- ALK

Q|| O] *
(SN Ryl SN Hen) Nav)
(en] Henl NoW Hes) e
OISO | OO

[en] Hen] Hew] Ban] ]

X pa: X — 0,1 1a0) =1, pa(a) = pa(b) = palc) = 0.4; HE X va: X — (0,140
T va(0) =0,va(a) =va(b) =va(c) = 0.35. MAIPAKIEE WAL A = {(z,ua(z),va()) :
e X}YBERE X M—PERATAEE, & X - EEAT LT RE

EE 2.8 & ARBCK- ¥ X P EWHEMSE, & [Ach]=1.-, N

DEACT— (n)()a<y—(yeA—ze A

2Q)EAel— (Vo) (Vy)(V2)(zxy € A— (zx2)x (yx2z) € A));

3 EAe] — (Vo) (Vy)(V2)((z xy) 2 € A — ((zx2) * (y * 2)) x 2 € A)).

W EN AL =1, B

pr (A) = inf min(1, 1+ u4a(0) — pa(e), 1 +va(z) -va(0) =1,

vy, (A) = sup max(0,v4(0) + pa(xz) — 1) =0,
xeX
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WXER » € X,14a(0) > pa(z),va(0) < va(z). FEF 2 <yFHarxy=0. i [Ae ] =
(MIQ(A)’VIQ (A)), JrlIJ

pr,(A) = inf min(l, pa(@) +1 - pal@*y) Apa(y),vale*y) Vvaly) +1-va())

< inf min(lpa(e)+ 11— pa@xy) Apa(y)vale«y) Vvaly) + 1 —va(a))

zyeX,x<y
= yeigl(fx<ymin(17MA($) +1—pa(0) Apa(y),va(0) Vva(y) + 1 —va(z))
= inf mln(17/'[/A(x)+1_MA(y))VA(y)+1 _VA(x))7
zyeX,x<y
H+H
v, (A) = supX max(0,nua(z) + pa(zxy) Apaly) — 1)
x,yc
> sup  max(0,nua(z) + pa(z +y) Apaly) —1)
z,yeX,x<y
— sup  max(0,nuae) + 1a(0) A paly) — 1)
z,yeX,x<y
= sup maX(07 nuA (l‘) + pa (y) - 1)7
z,yeX,x<y
[

[AcI]<[Ae L] <[Vo)(Vy)(z <y— (ye A—ze A
i (7) #(9) %0

(xx2)x(yxz)<zx*xy, (zx2)x(yx2))*x2z< (Txy)*z,

EEF
Al A
[(V2)(vy)(z <y — (y € A=z € A))]
= [(Va)(Vy)(V2)(z vy € A — (w3 2)* (y* 2) € A)]
— (V2) () (F2) () 5 5 € A (25 2) % (y 5 2)) % 5 € A

EIE 2.9 & AR BCK- B X FHEREHME, N
E V) (Vy)(V2)(zxy<z— (€ A)AN(ye A) - z€ A)) - Ael

it WEE 2,y zeX Hzxy<a, B (exy)xa=0EEH 0x2)+2=0, T2

Lt TR(A@) A A(y), A2))

= (, inf min(1pua(z) 1= pa(e) Apal).va(e) Vvaly) +va(z) - 1),

sup max(0,v4(2) + pa(@) A paly) — 1))
x,Y,2€

< (inf min(1, 1a(0) + 1 = pa(@) A pa (@), va(@) V va(e) +va(0) = 1),

sup max(0, 74 (0) + a(2) A pa() — 1))
zeX
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= (Ilg( min(1, pa(0) +1 — pa(x), va(z) +va(0) — 1),

sup max(0,v4(0) + pa(z) — 1))
reX

= [A S Il]

FEF ox(zxy) <y H
inf TR(A(x) A A(y), A(z))

z,y,2€X
< (,inf min(Lpa(@) +1 = pae +y) Apaly),vale = y) v valy)
+valx) —1), supX max(0,va(x) + pa(x *y) A paly) — 1))
x,ye
= [A S IQ]

[(Vo)(Vy)(V2)(zxy<z— (zr€ A)AN(ye A) = (z€ A)) <[Ae]
EE 2.10 & X 22— BCK- %, A(\eA) @& X Pry—REwEH &, N

= (YA € A) — (Ay € 1)) (ﬂA,\eI)

ren
W E 2.3 Fl
(18]
A€A
:Iig(min(l,l—kuﬂ AA(O)_”Q Ax(x),l-l—l/ﬂ Ax(x)_’/ﬂ AA(U))

AeA AeA AeA AeA
= inf min (1 1+ mf pa, (0) — inf pa, (z),1 +supva, (x) — SupI/A/\(O)>
z€X A€A AeA AeA

> inf inf min(1, 1+ i, (0) — o (2), 1+ va, () — v, (0)

= ing o, (Ar),

(N2

A€EA

= sup max (O,Z/m A4, 0)+ 1 N a, (@) — 1)
veX AEA AeA

= sup max (0 supva, (0) + inf pa, (z) — 1)
z€X AeA AeA

< sup sup max(0, VA, (0) + KAy (z) = 1)
z€X NEA

= sup vy, (4y),
AeA

[h1 ( N A)\)

A€A

:x,iyngxmin<1,1+unAx(x)—unAA(x*y)/\unAx(x),l
A 4@V @)~ 4, @)

AeA AeA AeA
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:xznefxmm (1 1+ 1nf /’[/A)\( ) — min(ireliu,q (z*xy), 1nf ,uAA(y)) 1

+ max (sup va, (zxy),supva, (y)) — sup va, (J:))

A€EA A€EA A€EA
> inf fnf min(L,1+ 1, (2) — min(jua, (o 5 ), o, ().
1+ max(va, (z *y),va, (y)) — va,(2))
= ){relf/.l K1, (A)\)a
1/12( ﬂ A)\)
reA

= sup max (O,Vﬂ 4, (@) —l—,un A, (@ xy) /\Mﬂ A, (Y) — 1)
z,yeX AxeA AEA A€

= sup max (0 sup va, (z )—|—min(1nf pa, (x*y), mf ,uAA(y)) - 1)
z,ycX A€

< sup supmaX(O,VAA( )+ min(pa, (z *y),va, (y)) — 1)
z,yeX A€/

= sup v, (A)\)v
AeA

B,
[(VA((A € 4) = (Ax € D))]

= (inf o, (A3) A, (40)) (0w, (43) V sup v, (43)))

<o (onl ) ) () ) ) ) v 0 0)
= [ ﬂ Ay € I}.

AeA

EIE 211 WX,V AR BOK- %, & AR X PHEERMSE, XV E
— MR,
EFEAecl— f(A)el
1k
L(f(A) = (u1, (f(A)),v1, (f(A)))
= inf TR(f(A)(2), f(A)(0))

= mf TR((f(na)(2), (1 = f(L = va))(2)), (f (na)(0), (1 = f(1 = va))(0')))

zeY
= inf IR , inf , f ,
inf (mes}gg(z) pa(z) et VA(x)) (y;g})(o/)m(y) yefml(O/)uA(y)))

pn (F(A4)) = inf min (1,14 sup  pay) = sup pua(),1
2€Y yef=1(0") z€f~1(2)

inf wva(x)— inf v )
selB ) val®) = nf o, vaW)

> Helif/ 1gf min(1,1 4 pa(0) — pa(z), 1 +va(x) —va(0))
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= Ilgf min(1,1 4+ pa(0) — pa(z),1 +va(x) —va(0))

= pn (A)

vy, (f(A)) = sup max (O, inf  valy)+ sup pa(z) — 1)
z€Y yef=1(0) z€f~1(z)

< sup max(0,v4(0) + pa(z) — 1) = vy, (A).
reX

B [A € Ii] = (1, (A), v, (A) <pe (un (F(A),vr (F(A) = [f(A) € I]. REBAHE
[A€ D] <p- [f(A) € I].
T
[Aell=[Aec h]N[A€ ] <p-[f(A) € L]A[f(A) € ] = [f(A) € 1],
[ & Y
EE 212 % XY #ME—4HBCK- %, #BREY FHEREHE, X -V 2
— AR Z, W
EBel« fB)el.

ik
L(fNB)) = (ur, (f7H(B)), v, (fH(B)))
= Inf IR(f~ Y(B)(z), f1(B)(0))
= inf IR((f~ Yus) (@), f~ (we)) (@), (f " (1B)(0), f~(v8))(0)))
= xlg( IR((up(f()),ve(f(2))), (us(f(0)),v5(f(0)))),
e,
ur, (f7H(B)) = nf min(1,1+ pp(f(0) = e (f(2)),1 +vs(f(2)) —vs(f(0)))
= inf min(1, 1+ pp(0') — pp(2),1 +va(2) —ve(0)) = ur, (B),
FHH

v, (f1(B)) = Sup max(0, vp(f(0)) + up(f(z)) —1) = sup max(0,v5(0") + pup(z) — Vv, (B).

Kb, o, (F(B)) = iy (B), v, (7 (B)) = vy (B). BB BT [(B) € 1] = 11, i
45 AL
EE 213 7 ARG BCK- U X PRy EEHEBE, N
EAcsa— Ael

it R 2.1 33 [A € sa] <p- [A€ L] Va,y € X, HIAw 3 HIHEIR AN,

[A € sa] < min(A(z xy), A(z))
— [(¥2)(¥y)((x € A) A (y € A) — wy € A)] @ min(A(z 1), A(x))
= ey e Ay €d) = (xe1) ey d)
® min(A(

zxy), A(x)) <p- A((z *y) *y)
= Az (yxy)) = Az 0) A(x),
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X i 3 1%
[A € sa] <p- [(Va)(Vy)(zxye A)N(ye A) mx € A)] =[A € L],

B [A € sa) <p- min([A € I1],[A € ]) = [A € I].
Kz, Ve,ye X, HHmE3H

[A € I] ® min(A(z), A(y))

= [A e IJ@min(A(z * (y *y)), A(y))

= [A € I] @ min(A((z * y) xy)), (y)) <p- [A €]
@min(A((z *y) *y)), A(y)) <r- Az *y),

FR[Ael) <1 (Vo) (¥)(( € A A(y € A) — (2 5y € A))] = [A € sa].
EX 2.4 & X E—4 BCK- %, AR X HHERENTE, 4
Aelz:= Vo) (Vy)(V2)(((xxy)xz€ A)AN(yxz € A) — (zx2) € A)).

T EEEBIBIA 11 € 7(F(X)) NEREAD YL IE 2 SmEEAE, mR
Aell := (AEIl)/\(AEIg)

it I3(A) = (/-”3 (A)7V13 (A))a ij

pr(4) = yigfexmin(l, L+ pa(z) —pa((@*y) «2) Apaly = 2), 1

+rva((zxy)*2)Vva(y*z) —va(z *x 2)),
v, (A) = su}éX max(0,va(xx2) +pa((z*xy)*2) Apaly*z) —1).

EE 214 B X -4 BOK- %, AR X FHEEEHTE, W
EAell - Ael

il o2x0=x JURE

s (A) < x’iynEmein(l, 14+ pa(zx0)—pal((x*xy)*0) Apa(y*0),1
(@ % y) % 0) V ua(y 0) — va(z +0))

:Ilynf min(1, 1+ pa(z) — pa(zxy) Apa(y), L +va(z*y) Vvaly) —va(x))

= K1y (A)7

vy (A) > sup max(0,v4(z*0)+ pa((z*y) *0) A pa(y*0)—1)
z,yeX

= sup max(0,va(z) + pa(z *y) A pa(y) — 1) = v, (A).
z,y€e

EE 215 B X R ERAMN BCK- %, AR X FREEHENTE, N
EAel— Aell
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ﬁE vxvyaZ€X7 EE/F%@?)%”

[A € L) @min(A((z xy) *2), Ay * 2))
= [(Vo)(Vy)((zxy € A) A (y € A) — (z € A))] @ min(A((z * y) * 2), A(y * 2))
= [(Vo)(Vy)(V2)(((z + 2) x (yx 2) € A) A (yx 2 € A) — (z 2 € A))]
@min(A((z x z) % (y x 2)), Ay x 2)) <p» Az * 2),

IRED [A € L] <p« [min(A((x xy) * 2), A(y * 2)) — Az x 2)], FH I
[Ae L] <p+ inf [min(A((xxy)*2),A(y*2)) = Az *2)] =[A € I3].

z,y,2€X
EHE 216 & X 2—P BCK- K%, AR X PHEREENTFE. & [Acl =10, U
HWEAelIl - (V)(Vy)((x xy)xy € A - xxy € A);
2) | (Vo) (Vy) ((z*y)xy € A — zxy € A) — (Va)(Vy)((zxy)xy € A — (z*2)x(y*2z) € A);
3) EAell — (Va)(Vy)(V2)((m + 2) % (yx 2)) x 2 € A — (x % 2) x (y x 2) € A).

it WK [Aell=1p, M [Aec ] =1 HE®E 2.8 BYIEHAA, EE 2 € X, 1a(0) >
pa(z),va0) <va(z). EEF yxy=0FH

pr,(A) = inf min(l, 1+ pae2) — pa(l@*y) *2) A paly *2), 1

+va(z*y) % 2) V valy* ) — vala « 2))

s of, min(1, 1+ pa(@*y) — pa((@*y) xy) Apaly *y),1

+tra((z+y)xy) Valyxy) —va(z +y))
= 1nf min(1, 1+ pa(z *y) — pa((x *xy) xy) A pa(0),1

+val((@+y) xy) Vva(0) —va(z xy))
= inf min(1 1+ pa(w+y) — pal@xy) *y), 1+ val(@+y) +y) —va(z +y)),
HH
v, (A) = sugxmaX(O,VA(J;*z)—l—uA((x*y)*z)/\uA(y*z)—1)
< suermax(O,VA(x*y)+MA((x*y)*y)/\uA(y*y)—1)
:Is;lepxmax(o,u,q(x*y)+MA((x*y)*y)—1).
1) L.

j@[AeI]:lL*,EfU\

1, (A) = ziynefxmin(l, L+ pa(@) —pa(z*y) Apa(y), 1+ va(z*y)Vrvaly) —va(z)) =1,

v, (A) = sup max(0,va(z) + pa(z *y) A paly) —1) = 0.
x,ye

WXMERE 2,v,2 € X, 14(0) > pa(z) > pa(z*y) A pa(y), va(0) <wva(z) <valzxy) Vva(y).

pa(((z*2) % (y*2)) x 2) > pa((z *y) * 2),
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H
va(((z % 2) % (y*2)) * 2) <val(z*y) *2).
g
[(V2)(Vy)((z xy) 2 € A — x5y € A] = (u(A),v(4)),
Iy

(1(A), v(4)) = (V) (V) (F=) (@ * (y # 2)) # 2) # 2 € A (@ % (y # 2)) * 2 € A)],

plA) = Inf min(l 1+ pa((z+ (y+2)) = 2) = pal((@ (y + 2)) 2) % 2), 1

Fva(((zx (y*2)) * 2) x 2) —val(z * (y * 2)) * 2))

< nf min(1, 1+ pa((@ s (y*2) 6 2) - pal(@y) +2),1
ZT,Y,z

Fval((wxy)*z) —val(z*(y

= E!yigfexmin(l, L+ pa((z*2) * (y+2)) — pa(((z *y) x2), 1
(

+ra(((zxy)*2) —va((z*2) x (y*2))).

v(A) = sup max(0,va((z*(y*2))*2)+pal(((z*(y*x2))*2)*z)—1)
z,y,2€X

> sup max(0,val(@ s (y+2))+2) 4 palle+9) )~ )

= sup max(0,y(z*z)* (y*2)) + pa((z*xy)*z)—1).
x,y,z€X

XEIEE T 2) =K.
H (2% (y*2)) *x2) x 2= (x5 2) * (y * 2)) x 2 A 13

(V) (Vy)((z xy) xy € A=z xy € A)]
= [(Va)(vy)(V2)(((z * 2) % (y x 2)) ¥ 2 € A — (2% 2) x (y * 2) € A))],

e 3) L.
EX 2.5 & X E—4 BCK- 8, AR X FHERENTE, 4
Aely:=Vo)Vy)(V2)(z *x (y*xx))x 2 € A)A (2 € A) — (z € A)).
W EREMIE R 111 € F(F(X)) AEXA > YIMCEmIEE, R
Aelll . =(Aeh)N(Aely).
2 Is = (n1,(A),vi, (A)), W
pr, (A) = oanf min(1, 1+ pa(@) — pa((@* (y * 2)) *2) A pa(z),1
Fra((@  (y = x)) * 2) Vva(z) —va(z)),

()= sup max(0,va() + pal(e (v o) *2) Apal2) - 1)

EE 217 B X B4 BOK- %, AR X FHEEEHTE, W
EAclll-Ael
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i Hxxz=0,zx0=xz %
pra(A) < inf min(1, 1+ (o) = pa((e = (o) = 2) A ua(s)
1+ va((z* (z*xx))*2)Va(z) —va(z))
= mf min(1,1 + pa(z) — pa(z *2) Apa(z),
)

IZ

1+ va(zxz)Vva(z) —va(z))
= M, (A)a
v, (A) 2 sup max(0,va(e) + pa((o s (o)) +2) A pa(z) 1)
= suEpX max(0,va(x) + pa(x * 2) Apa(z) — 1) = v, (4),

EI] [A € IQ] = (Mb (A)a VI, (A)) > (/-“4 (A)7VI4 (A)) = [A € 14]7 U\ﬁﬁ%ﬁ'}ﬁiﬁ
EIE 2.18 K X 2— 1 BOK- 8, AR X PR EREEY TR, &[Acl] =1,

EAelll - Aell.
iE HAAell =1, HEBE (zx2)x2)x(yx2) < (x*x2)xy=(rxy)*x2, B

aly * 2) A pa((z e y) 5 2) < pa(a s 2) # 2),
va((xx2) x z) <wvaly*z) Vva((z xy)* z).

N (zx2)(zx(@x2) = (@* (s (@%2) sz = (x%2) %z, Fbl

Li(A) = (Vo) (V) (V) (% 2) (% (x5 2))) sy € AVA(ye A) — %2 € A).
TR

pi(A) = infmin(L 1+ pale 2) — pa(((@ #2) % (@ % (2% 2)) * ) A paly),

z,y,2€X
L+ va(((z*z) (zx (zx2)) *y) Vvaly) —valz * z))
< inf min(1,14 pa(z*x2) —pa(((z*2) % (x % (x % 2))) * 0) A 1a(0),

z,2€X
2))) ¥ 0) Vva(0) = va(z x 2))
= inf min(l,14 pa(x*2) — pa((z* 2) * (z * (x * 2))),

va(
)

T+ va(((z*2)* (z* (x*

©,2€X ( )
T4+ va((zxz)*(xx(x*x2))) —valz*2z))
:xlznf min(1,14 pa(z*2) —pa((xx2) % 2), 1 + va((x * 2) * 2) — va(x * 2))
< 1nf min(1, 14+ pa(z*2) — pa((zxy) *2) Apaly * 2),

1+va((zxy)*x2) Vva(y*z) —va(z *2))
:NI3(A)7

v, (A) = S max(0, va(z x 2) + pa(((z x 2) x (z* (T % 2))) *y) Apaly) — 1)

> zsilepx max(0, va(x * 2) + pa(((z*2) x (xx (% 2))) x«0) A pa(0) —1)

= sup max (0, va(z * z) + pa((z * 2) * (v x (% 2))) — 1)
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= sup max(0,va(z*z)+pa((x*xz)*xz)—1)

z,z€X
> S max(0,va(x x 2) + pa((z *y) * 2) Apaly * z) — 1) = v, (A),
[58
[Aellll=[Ae )N N[Ael <[Ae L)N[A€ 3] =[AecIl].
R 210 @ X B BCK- OB, A X PHEAMMTE, & (Al -1 1
HEAelIll - (Vo)(Vy)((zxy)xy € A > xxy € A);
2) e A€ IIT — (Ya)(Fy)(y * (y > 2) € A — % (x %) € A).
it HAel]l=1 F1, XEE z€ X, 14(0) > pa(z),va(0) <va(z). FEF]
(@xy)* (zx(zxy)) = (@ (@ (xxy)))xy=(xxy)*y
yl

pr(A) < inf min(l, 1+ pa(exy) — pa(((@xy) (@ (@ £y))) +0) A pa(0),

T4+ va(((z*xy)*x(xx(xxy)))*0)Vra(0) —va(z xy))
= inf min(l1+pa(e+y) —pal(zxy)*y) 1+ va((@+y) xy) —valz +y)),

i (A) 2 sup max(0,vaa e y) +pa((z e9) » (o (@ 09))) #0) A na(®) ~ 1)

= sup max(0,va(z *y) + pa((z xy) *y) — 1).
z,yeX

T2 1) KIS FHEH.
HEH 28 [Acl| <[(Vo)(Vy)z<y— (ye A—z€A)), NIMTMIERE z,y € X H
r <y B palx) > paly),va(z) <valy). BAH zx(xxy) <z, @1 (7) X5
y

* (zx (zxy)) <yx*wx,

* % ¥
—~
<
*

8
~

=
b
—
—
8
*
—
8
*
<
~—
~
*
—~
<
*
—~

T (z*xy)))) = pay  (y*)),
zx(z*y))) <valy=* (y*x)),

S
S
—~
—
8
*
—
8
*
<
~—
~
*
—~
<
*
—

pr(A) < inf min(L, 1+ pa(e s (@xy)) — pal((@ (@ xy)) « (v * (2 (@5 y)))) * 0)

Aa(0), 1+ va(((x # (2 5 9)) * (y # (& % (@ 9)))) # 0) V 4 (0) — va(e * (z + )
< inf min(L 1+ (e s (@ 9) = paly = (),

x

1+ Z/A(y * (y * 33)) —va(x * (J,‘ * y)))?

v, (4) > suer max(0,va(y * (y * ))
@y

Hpa(((@x (@ xy))  (y * (zx (25 y)))) *0) A pa(0) = 1)

> sup max(0,va(y* (y*2)) + pa(z* (zxy)) —1).
z,yeX
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XEIEH T 2) KA.
T 2.20 #% X E— 4K BCK- %, AR X BB T4, N
EFEAcl— Aelll
it BER X E—/4 BCK- RE, UM EZ cye X Fao=ax(yxz), T2
pr,(A) = inf min(l 1+ pa(@) = pa(e*2) Apalz), 1 +va(@*2) Vvalz) - vale)

= inf min(L, 1+ pa(@) = pal(@ o (y2)) = 2) A pa2)

T+ va((z*x(y*x))*2)Vra(z) —va(x))

= inf min(1,14 pa(z) — pa((z*x (y*x)) * 2) A pa(z),
z,y,2€X

1+ va((z*(y*z))*2) Vra(z) —va(x))
= pr,(A),

v, (4) = supX max(0, va(x) + pa(x * 2) Apa(z) — 1)
x,z€

= sup max(0,va(x) + pal(z* (y*2)) % 2) Apalz) — 1)
z,z€X

= SgléxmaX(O, va(@) + pa((@* (y ) * 2) A pa(z) — 1) = v, (A),
B I (A) = I4(A), # [A € 1] = I, (A) A Ly (A) = [ (A) A L(A) = [A € I11].
EIE 2.21 X Z2—4 BCK-RH, AR X PHEEHEH TSR, HlAcl =10

EAcIll - (Vx)(Vy)(zx(y*xz) € A— 1z € A).
it HAel]=1 F1, MEE 2 € X, 04(0) > pa(z),va(0) <va(z). TR

pr, (A) = ity min(1, 1+ pa(@) — pa((@* (y * 2)) *2) A pa(z),

1+va((zx(y*x))*2) Vra(z) —va(x))
< inf min(L 1+ ua(e) — (e (y+ ) =0) A pa(0)

1+ va((z*(y*2))*0)Vra(0) —va(z))

= inf min(l,1+ pa(x) — pa(z* (y xx)),
z,yeX

14+va(z*(y*x)) —va(z)),

I H
vi,(A) = o max(0, v (z) + pa((@* (y * x)) * 2) A palz) —1)
> IS;IEX max (0, va(x) + pa((z* (y*2)) *0) A pa(0) — 1)
= sup max(0,v4(w) +pa(e + (v ) ~1)

B ITI(A) < Ii(A) < [(Vz)(Vy)(z x (yxx) € A — z € A)].
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Kz, BT [Ael]=1p, Brlh
pa(e s (y*x)) = pa((z* (yx )« 2) A palz)

H
valxx (yxx)) <val(z*x (y*x)) *2) Vva(z).

i
[(Va)(Vy)(z + (y x 2) € A = x € A)] = (u(A),v(4)),

WAEE 2 X, N

n(A) = m’iynefx min(1, 1+ pa(z) — pa(z * (y * x)),
L+va(z* (y*x)) —va(z))
< inf min(1, 14 pa(z) — pa((z* (y* x)) * 2) A palz),

T zyeX
IT+va((zx(y*xx))*x2)Vva(z) —va(x)),

H
v(A) = sup max(0,va(z) + pa(z* (y*xz)) —1)
z,yeX
> sup max(0, va(@) + pa((@ * (y 7)) * 2) A pa(2) — 1),
z,yeX
8
:L"(A) < g (A)a V(A) > vy (A)v
il
[(Va)(Vy)(z + (y x 2) € A =z € A)] < L,(A),
PNIE R 3T
Rl 2.10, FH 2.11 MEH 2.12 @IEA A 5H T HA 4.
B 2.22 WX 4 BCK- U, A\(Ae )2 X FR—REERHE, N
1) E (V) € 4) = (A € IT)) — ( N Ay e H);
A€eA
2) = (VA (A € A) — (A, € II])) — ( N Ay € m).
A€eA
EE 223 F A BAHEBCK- B XY FEREME, f:X Y E—MR
A,

V) EAell— f(A) ell, =Aelll — f(A) e III;
) EBell—fYB)ell, =Belll - fY(B)eIll.
EX 26 WA F(XxX),BeFX) HWTHEBEMIFIA Rp € F(F(X x X)) A
B LR EREBME R, IR
A€ Rp = (Vx)(Vy)((z,y) € A— (z € B) A (y € B)).
5|3 2.24 % A, B F(X), N
E(Ax B) € Rx « (Vz)(Vy)((z,y) € Ax B« (z € A) A (y € B)).

EE 2.25 & X &4 BCK- %, A BRE X FHEEEY T4, N
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HH

N

) = (A €sa)A (B € sa) — (Ax B € sa);
JEAe)ANBel)— (AxBel);

Y= (AeIl)A(Bell)— (Ax B e Il);
) (AeIII)A (B e III) — (Ax B e III).

iE FEAGER 1) X, HARMAE.
psa(A x B)
= inf min(1, 1+ paxp((z1,y1) * (¥2,92)) — paxs(@1,y1) A paxs(T2,y2),

z1,2,Y1,Y2€X

14+ vaxB(@1,91) Vvaxp(®2,y2) — vaxs((w1,91) * (x2,y2)))

= inf min(1,1 4+ paxp(z1 * T2, y1 * y2) — pa(x1) A ps(yr) A pa(zs)
x1,02,Y1,y2€X

AuB(Y2), 1 +va(z1) Ve(y) Vva(ze) Ve(y2) — vaxp(z1 * @2, y1 * y2))
= inf  min(1, 14 pa(rr * 22) A ps(yr * y2) — pa(@1) A ps(yr) A pa(e)

z1,T2,Y1,Y2€X

Aup(Y2), 1 +va(z1) Vve(y) Vva(x) Ve(ye) — va(z: *x2) V ve(yr * y2))

Zmin( inf min(1,14 pa(zr *x2) — palxr) Apa(z),l +va(zr) Vva(zs)

x1,T2€

—va(z1 *x2)), inf min(l,1+ pa(yr *y2) — pa(y1)
Y1,y2€X

Npa(y2), 1+ (1) V va(ys) = valys )
= min(,ufsa (A)v Hsa (B))v

Vsa(A X B) = sup max(O, VAxB((JCl, yl) * (1‘27y2))
z1,72,Y1,Y2€X

+paxs(x1,y1) A paxs(r2,y2) — 1)

= sup max(0, vax g (71 * T2, Y1 * Y2)
T1,72,Y1,Y2€X

+pa(rr) Ave(y) A pa(zz) A pp(yz) —1)

= sup max(0,va(x1 xx2) Vvp(yr *y2)
z1,72,Y1,Y2€X

+palrr) Ave(y) A pa(ze) A pp(yz) —1)

< max ( sup max(0,v4(x1 *x2) + pa(r1) A pal(ze) — 1),
T1,x2€X

sup max(0,va(y1 % y2) + pa(y2) A pra(y2) = 1)
y1,y2€X

= max(Vsq(4), Vsa(4)).

[(A € sa) A\ (B € sa)]
= (tsa(A), vsa(A)) A (psa(B), vsa(B))
= (psa(A) A psa(B), Vsa(A) V Vsa(B)) <p+ (psa(A X B),vsa(A x B))
=[A X B € sal.
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ON INTUITIONAL FUZZYIFYING IDEALS IN BCK-ALGEBRA
BASED ON L*-LATTICE VALUED LODIC

PENG Jiayin

(Key Laboratory of Numerical Simulation of Sichuan Province, College of Mathematics

and Information Science, Neijiang Normal University, Netjiang 641112)

Abstract Under the semantic frame of L*-lattice valued logic, we define the concept of
intuitional fuzzifying BCK-algebra on L*-lattice valued logic by using Lukasiewicz implication
operator as tool. In BCK-algebra, the concepts of ideals, positive implicative ideals and im-
plicative ideals have ever been depicted by classical set theory, but now, they are redefined by
a unary predicate calculus on L*-lattice valued logic, and their properties and relations among
them are discussed.

Key words L*-lattice valued logic, Lukasiewicz implication operator, intuitional fuzzi-
fying BCK-algebra, intuitional fuzzifying ideal, intuitional fuzzifying positive implicative ideal,
intuitional fuzzifying implicative ideal.



