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Abstract: Based on evaluation state theory of residuated lattice and by defining probability measure in set of all eval-
uation states of residuated lattice and set of all formulate respectively, the probability truth degree of formula in residuated
lattices semantics is introduced using the integral method,then the probability logic metric space is established in residuated

lattices semantics ,the approximate reasoning of quantitative logic methods have been entended to residuated lattices seman-

tics, the feasible graded method of residuated lattices semantics is provided.
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(1) x<y KHAY x—y =1;

(2) #x<y, M x»®z<y®z;

(3) #5 x<y, M| yoz<x—z, 200 <zy;

(4) x—(y—z) = (2Qy) >z =y—>(x—>2);

(5) xVy<(a—>y) >y, y<z—y;

(6) xVy—y=x—>y=x—x/\y;

(7) x<- = x,mn " x=" x;

(8) x—y<— y—m a<7 2 a7 7y

(9) = (x®y) =a—>= y=y—- a3
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=xVy—ax Ay
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(1) f(=2) =1 =f(x) f(x) =f(7 = x);

(2) & xa<y, W f(x) <f(y) s

(3) f(x) +f(y) =f(x Ny) +f(xVy);

(4) fla—y) =f(xNy) —f(x) +1;
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(6) f(x®y) =1 —f(x—>7y);
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a+p-1,017(A-C) =7(A->B)®, 7(B—C);

(3)# 1(A>B) =a,7(A—-C) =B, 7(A>B N\ C)
=a+p-1.
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SCS W HER 7((A—>B) V(B—A)) =1. fIflL € (A,B) =
7(A—>B) +7(B—A)) - 1.

HIEBL2(2)153 £,(A,B) =7(A—B) +7(B—A) -1
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EES &AB,CeF(S),N

(1) (A,A) =1, (A,B) =¢ (B, A),¢ (4,
7 B)=¢,(A,B);
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(3)§,(AVB,AANB) =1 -7((AVB)V(AAB)) +
T((AVB)N(AANB)) =1 -7(AVB) +1(AAB) =
& (A,B),
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[7(C—B) +7(B—A) -1] -1=[7(A—>B) +1(B—A)
-1]+[7(B—>C) +7(C—B) -1] -1=¢(A,B) +
E(B,C) -1,B1 & (A,C)=¢,(A,B)® &, (B,C).
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(1)¢,(AVB,A) =17(B—A) £ (ANB,A) = 71(A—
B);

(2) ¢, (A—>B,B) =7(AVB) ,£,(A—>B,A) = 7(A
AB);

(3) £&,E(A>B,ANB) =7(A) £, (A>B,A\VB) =
7(B).
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(1) £(AVC,BVC)=¢(A,B) £ (ANC,BNC)
=¢,(A,B) ;

(2) £,(A—>C,B—C) =¢,(A,B) ¢, (C—A, C—B)
=¢,(A,B) ;

(3) £,(AQC,BRC) =£,(A,B).
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(1) EE(ANC,BAD) =¢,(A,B) +¢,(C,D) —1;

(2) £E(AVC,BYD)=¢(A,B) +¢,(C,D) —-1;

(3) £&,(A—C,B—D)=¢,(A,B) +&,(C,D) —1;

(4) £,(ARQC,BRD)=¢ (A,B) +&,(C,D) - 1.
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AR,

EXT WABeF(S),xEX
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(1) §(A,A) =1,£(A,B) =¢£,(B,A);

(2) &£ (AB) =1 JHAUY A=B; % A= B,
&(AB) =1 (HRZAHOL;

(3) &(~ A= B)=6,(A,B) 6 (AB) =§, (- A,
7 B);

(4) £,(A,C)=¢(A,B)®£,(B,C).

EBR (1) (2)F(3) fisE X T Ziik.

(4) X &, HEM3 1(2)H,7(A-C) = 7(A—
B)®,7(B—C) K 7(C—A) =7(C—B) ®,7(B—A) =
T(B—A) ®,7(C—B) , i MV B EAE BTG
&E(AC) =7(A->C) N7 (C—A) =(7(A—>B) Q, 7(B—
C))N(7(B—A)®,7(C—B)) =(7(A—B) N7(B—A))
®,(7(B—C) AN7(C—B)) =¢£,(A,B) ®,&(B,C).
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X &, i MV B SEA T 7(A) —,7(C) =
(7(A)—,7(B))®,(7(B)—,7(C)) ke 7(C) —,7(A)
=(7(C)—,7(B)) ®,(7(B)—=,7(A)) =(7(B) —,
7(A))®,(7(C)—,7(B)), Ll & (A,C) = (7(A)
—,7(B)) N(7(B) —,7(A)) =((7(A) —,7(B)) ®,
(r(B)—,7(C))) N((7(B) —=,7(A)) ®,(7(C)—,
7(B))) =((7(A) =, 7(B)) N (7(B)—,7(A4))) ®,
((r(B) —,7(C)) N(7(C)—,7(B))) =& (A,B)
®,&(B,C).

DL b =R AR LR QR OC R,

TET WA,BeF(S),W&(A,B)<§,(A,B) <
&(A,B).

IERR e 4 ML, (A,B) =7(A—>B) +7(B—
A) =1<7(A—B) , & (A,B) <7(B—A) )\ £, (A,
B) <7(A—>B) AN7(B—A) =¢&,(A,B).

HER3 (1) F,7(A>B) <7(A)—,7(B) ,[AlFE
7(B—A) <7(B)—,7(A). TLL,&(A,B) =7(A—B) A
T(B—A) < (7(A) >, 7(B)) N(7(B) —»,7(A4)) =
& (A,B).

Wit

RIS WABeF(S) M EMLB) = 1 (6 (4,

B) +&,(A,B)).
IR HER 4 LOEH 2 W (2), M a AB =

%((a+,8) ~la-gl),a,pel0,1],4

2¢6,(A,B) =27(A—B) A7 (B—A)
=(7(A—>B) +7(B—A)) - I7(A—B)
-7(B—A) |
=(r(A—B) +7(B—A) -1) +1 - 1(7(AAB)
-17(A) +1) = (7(AAB) -7(B) +11
=¢(AB) +1 = 17(A) =7(B) |
=¢,(A,B) +&,(A,B).
RIE—2MB T &(A,B) = (r(A) —,7(B)) A
(r(B) >, 7(A))=(1-7(A) +7(B)) A (1 —7(B) +
7(A)) =1~ 17(A) -7(B) |. EHFHIE

5 RRBEN ERBREEEETHE

BT IR =R DL, g B S RIE B 6 I 1
—&(A,B) 2 F(S) Ly iR, i al B R 7E F(S)
LA

EX8 EXp:F(S) xF(S)—[0,1140F

p(A,B) =1-¢(AB), i=1,2,3 (8)
FRCF(S) ,p,) RRIAHEE L ERIS @ R B H I s
], PR p,- B s 1]
EE9 WAB,CeF(S),i=1,2,3,1

(1) p,(A,A) =0,0<p,(A,B) <1;

(2) p;(A,B) =p,(B,A);

(3) pi(= A= B)<p,(A,B);

(4) pi(AsC) Spi(A’B> +pi,(B7C);

(5) p(A,B) =7(AVB) —7(AANB) =2 -7(A—
B) —7(B—A);

(6) p;(A,B) =7(A) V7(B) —7(A) N7(B)
= |7(A) -7(B) [

(7) ps(A,B) <p,(A,B) <p,(A,B);

(8) ps(A,B) = (p, (A,B) +p,(4,B)).

THEREMHEEREE - ,V, N, —, QFELEFENL
WA (F(S) ,p,) Fi—BUEZHE.

EE10 FEPLEZHERZEN(F(S),p) L%,
Vo, N\, —, QR E—FGEL .

E ®A,B,C,DeF(S),HxE X8, w9 Fi
w418 p, (~ A, B)<p,(A,B) ,p,(AVC, BVD) <
pi(A,B) +p(C,D),p,(ANC,BAD) <p, (A,B) +
p(C,D) ,p, (A—>C,B—D) <p,(A,B) +p(C,D),p, (A
®C,BOD) <p,(A,B) +p(C,D).

FrEL, #ilim p, (A, ,A) =lim p, (B,,B) =0, N4 lim
pi(7 A, A)=0,limp, (4, VB, ,AVB) =0,limp, (4,
AB,,A\NB) :O,}iIEpI(A,,HB,,,AHB) ZO,EIEpI(An@
B,,AQB) =0. fliz®&-~ ,V,\,—>,QKkFp, #RE—
HEELI.

EE1L AL F(S) Lp, 5 p, BEMADIE L.

iERR oA YA,BeF(S),p,(A,B)<p,(A,B),H
WEW py 5 p, S F(S) B RGO B I, T Uk ¥ lim p,
(A,.B,) =0 ft, Flimp, (A,,B,) =0. 5 b, fE#H 9
B (T) Fps(A,,B,) <p,(A,,B,) JW#limp, (A, ,B,) =
0,flimp,(A,,B,) =0. XHHEH 9 1 (8) Hip, (4,,B,)
=2p,(A,,B,) —p,(A,,B,) ,}J\ﬁﬁlij&pl (A,,B,) =0.
py 5 p, & F(S) FEEM i h B .

WiES PWERZEM(F(S),.p,) Bis%-,V, A,
—, QP& —BELL).

12 PhEESE(F(S),p,) FiB%F- &2 —3
B LHY N, —, KT p, RibikLE.

ERR Ve>0,%p,(A,B) <e, Ml p,(~A,~ B)
=p,(A,B) <&, Wiz~ KT p, & —HELM.

BBV, A\, —, @ KT py NIELEM). M =
(0,1 ]y, BB, S A=q,,B=q,,C=D =
45, I W ps(A,C) =p,(B,D) = 0<g,{Hp;(AVB,CV
D) =p3(‘I1 V‘b,‘h) >0,p3(A/\B,C/\D) :ps(‘Il /\qZ,
q;) >0,p,(A—B, C—D) =p,(q,—q,,1,) >0, 1V,
N, —>KTp, NEE; XS A=q,B=¢q,,C=¢q;,D =
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=g, Hp,(A,C) =p,(B,D) =0<e,{Hp,(AQB,C®
D) =p,=(q,®q,,0,) >0,81V,AN,—>,@KTF p, ~

T ISR T A 4 1 SO R Y A HIURE B o)
IS

EX9 W EF(S) PR M rcr(s), %

div ,(I') =sup{ p,(A,B)1A,BeD(TI') | (7)

PR div (1) e T A2 @ MR R O, AR -
KWE(i=1,2,3).

TEE13 WICF(S),Mdiv () =div,(I') =
div () =1 -inf{7(B)IBeD(I') | .

R W T={Al7(A) =1} , W F IT'CF(S), & A
eTMAeD(I) ,\ifijdiv ,(I') =sup{p,(A,B)| A,Be
D(I')} =supip,(A,B)lAeT,BeD(I)}. Fill,HE
B9 15
div (I') =sup{ p,(A,B)1AeT,BeD(I) |

=sup{7(AVB) —-7(ANB)|1AeT,BeD(I')}
=sup{l-7(B)IBeD(I)}
=1 -inf{7(B)IBeD(I)}

div ;(I") =supi{p,(A,B)1AeT,BeD(I) |
=sup{7(A) -7(B)11AeT,BeD(TI)}
=sup{l-7(B)IBeD(I)}
=1 -inf{7(B)IBeD(I)}

B div (") =div ,(I") =1 —inf{7(B)|1BeD(I') }.

P HhE B O (8) I P 321 e 5 B ] A 4518 B

A WAE=AN(F(S) ,p,) FAHIE LS K BUE , 58
— R div (). 4 div (I') = 1,58 I' 22K .

EX 10 &2 F(S)hisg, B rcr(s),B
CF(S),e>0.

(1) a2k p(B,D(I")) =inf{p, (A,B)1AeD(TI) |
<&, UFR B h ' I - BIRE/NT e M451E, fich B
eD (D).

(2) W1 —sup{r(A—>B)1AeD(I) | <& WFR B
Jg I TT - RS 22/NF & 1O5IE (/100 B e DX(T).

(3) W inf{H(D(I),D(X))IXCF(S), X F
Bi | <&, FK B N T Y TIT - BHRZE/NTF & (455, {7
WHBeD (). XHHEP(F(S)) - {(J} 1) Haus-
droff i 5.

FE14 WTZFS)PHEIE,AeF(S),e>
0

(1) AeD.(I) S HALG AeDX(T);

(2) 5 AeD () ,WAeD ('), AeD(T).

HERA

(1) (bZtk) BAeD, (), hEX 10 (1) 7]
HAFAE Ce D(I)HifH p, (A,C) <&, M p, (A,C) =2 -
T(A—>C) =7(C—A) =1 —7(C—A), Frh1 —sup{7(B

—A)IBeD(TI) | <1 -7(C—A) <e, At AeDX(I).

(Fe5r1E) AeDI(T) JWAFAE Ce D(T) #7151 -
T(C—A) <e,l1 C>(CVA) N M - 5K M MP HN
AJHICVAeD(X) X p (A, CVA) =1-7(C—A),JF
Php(A,D(I)) < p,(A,CVA) =1 -7(C-A) <e, Itk
AEDL(F).

(2) HAeD () WA, CF(S) i X, FA
HHD(I),D(X,)) <e, X AeD(Z,),Fillp(4,
D(I))<H(D(I'),D(X,)) <e,BlAeD, (). H(1)
RN
6 HRIE

AR SCHET A% 1) WA 25 B8 A I A R AR o3
D7 AR T AT A% O WA 114 i 0% A v 28 X A
HELE WPFE T R AR SC_E BT B 3 2 0 A Gk
Jit, L T R AAR TR S BRI, H AR AT 4
A e AR RCEE A 8 A 38 i 2 T 5 9 — A8 1 A
Uner R A SR T3 35 I A A a2 i S A RO
(EHS IR AEL 2 B R FRAT T — B WF TS
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