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Abstract:
formulas respectively, the concept of probability truth degree of formulas in MTL-algebras semantics is introduced by the integral

Based on L-evaluation theory and by defining probability measure in MTL-algebra evaluation lattice and set of all

method. The MP rule, HS rule and meet inference rules of probability truth degree are proved. At the meantime, the concept of prob-
ability similarity degree and pseudo-distances between formulas are introduced and the probability logic metric space is built. The

theory of quantitative logic is expanded to lattice-valued logic based on MTL-algebra semantics, which makes it possible in graded

reasoning in lattice-valued logic.
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(M3)x®y<z %H{X%’lxsy%z,Vx,y,zeL,

(M4)(x—>y)V (y—>x) =1,.

WL MTLAREL AT « € L5 L w™ = x>0 10
R =2, LA IMTLARBGIER L« Ay =x2®
(x—>y), K L 2 BLARVEG @R L BE2& IMTL A% 502
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(Da<y HGHA x>y =1,.

Dx<sx " ,x<y>x.

(3)& xsy,[ﬂu YIS ATz, A< Y.

() (x®@y)>z=x>(y>z).

Blx—>y<y —>=x".

(6)x<(x—>y)=>y.

(M (x®y) =x—>y".

(8)x™ " " =x".
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(Df(x7)=1=f(x),f(x)=f(x" 7).

2 x<y=fx)<f(y).

B)f(x) + f(y)=f(x Ny) +f(xVy).

D) f(x—>y) =f(xNy) - f(x)+1.

B)f(x) + f(x—>y) =f(y) + f(y—>x).

(6)f(x®y) =1-f(x—=>y").

(Df(x) + f(y) = f(x®y) + f(y " —x).
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=x,x€[0,1], NIy x€ [0,1]H o(x) =f(x) =x.
Vi B R AE B B AR 7E MTL AR i #E )

wE3 (1) 0<o(x)<l,xEL.

(2)¢(1,) =1,¢(0,) =0.

3 p(x)=1-¢(x).

D v<y, M o(x)<p(y),x,yE L.

B e(xVy)=e(x)+o(y) —p(xAy).

(6)90(x9y)=90(x/\y)—90(x)+1.

(M e(x) + o(a=>y) = o(y) + p(y—>x).

(8)o(x) + o(y) = p(x®y) + o(y~ —x).
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AEMB ()G c((A>B)>(A—>C))=1+p-1=5.
FIRHA—RAZHA (DA c(A>B)=a, 1% c(A—>C)
=a+f-1.

G)HEM21(2)1% c(A>BANC)=c(ANBA
C)-7(A)+1=7z(ANB)+ (AN C)-7z(AN(BV
C))-7(A)+1=7c(ANB)+7(ANC) -27(A) + 1 =
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B)=7(B);(4)&(AV B,ANB) =& (A—>B,B—~A) =
£ (A,B).
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=t(A—=>C)+7(C—>A)-1=[7(A—>B) + t(B—~C) -
1]+[z(C—>B)+(B—>A)-1]-1=[z(A—>B) + (B
—A)-1]+[z(B>C)+(C>B)-1]-1=&(A,B)
+6(B,C) -1, £(A,C)=6(A,B)®E(B,C).
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((z(B)= 7 (A4))®.(z(C)=>;(B)))
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Ne(B>A)<(z(A)=>z(B)) N(z(B)—=>;z(A)) =
&(A,B).
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RIT W A,BEF(S),M &(A,B) = 1 (&4,
B) + &(A,B)).

ERR 4 ORI 2 69(2), P o A B =
((a+B)=la=p1),a,BE[0,1], 61 26(A,B) =27(4
—>B)ANt(B~>A)=(t(A—>B)+ t(B—>A)) - | t(A—>
B)-t(B=A) | =(z(A=B)+(B~A)-1)+1-1(r
(ANB)-7(A)+1) = (c(ANB) -z(B)+1)1 = §
(A,B)+1-17(A)-c(B)I =&(A,B) + &(A,B). &
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EXT EL p: F(S)x F(S)—[0,1]IF

p:(A,B)=1-&(A,B),A,BE F(S),i=1,2,3(8)
MW EBL S A o, J& F(S) MR, R(F(S), p;) &
MTL ACEGE RS @ R 222 45 B 25 0], AT AR o
s [

EIE8 WA,B,CEF(S),i=1,2,3,

(Dpi(A,4) =0,0<p,(A,B)<1,p,(A,B) = p
(B,A).

(2)pi(A,B) = p;(7 A,7 B),p;(A,C)<p;(A,B)
+0:(B,C).

(3)p;(A,B) =7(AV B) = c(ANB)=2- (A~
B) - t(B—A).

(4)p3(A,B)=c(A)V z(B)-c(A)Nz(B) =17
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(A)-z(B)I.

(5)pa(A, BY<pa( A4, BY<p1(A, B), 024, B) =
(01(A,B) + p3(A,B)).

THEMHEERIEES ,V, N\, —>, @ FLEHEHL
PR (F(S), o) LI —BuE 2Lk

B9 MHZEEESE(F(S),p) Lis5A,
VL, A, @SR —BUEZ .

IERA HE X7 2B 8 IS 4 B E

EE10 78 F(S) L o) 5 o &FFHAINE G

iEBR AV A,BE F(S),p,(A,B)<p,(A,B),
HiE oy 5 p, %%ffl‘ﬁ‘]%ﬁi,E%ﬁ‘ﬁ}i@ﬁz(&, ,B,)
=0 4 limp, (4,, B,) = 0. 5 b, B 8(5) A s
(A,, Bn)$(02(A,,yBn)’mUﬁ}iglP3(An,B,,) =0; X p
(An’Bn)zzpz(An’Bn)—(03(1411»3"),}J\ﬁ'ﬁ}ifgpl(An’Bn)
=0. 0078 F(S) E o1 5 oo &M HIINEE & .

Wits HERER(F(S),p,) HiBES ,V, A,
-, Q#E R —BELLN.

EE11 HEREEME(F(S), ;) BB 22—
HELMHV N > QKT o3 RLIEZE.

ERR AZEBIBEIIV , A, > @K T oy AiELL. &
M=[0,1]yy, p EXIEIMERNME , 2 A=q,,B=¢q,,C=
D=q3, 1[0 p3(A, C) = p;(B,D) =0,{H p3(AV B, C
VD) =p:(q1V q2,43) >0,05(ANB,CAD) = p3(¢q,
Ngysq3) >0,05(A>B,C—>D) = p3(q,>¢q,,1) >0, R
VoA, KTF o RNiELL; NS A=q,B=¢q,,C=q35,D
=1 g8 03(A,C) = p3(B,D) =0,H, p; (AR B, C®
D)=p3(q1®q2,0)>0,Mﬁﬁ®§éﬂ: 03 NELE.

T HEAI ST MTL ACEE SO B 1) & 808 Sk
RUHE PR

EX 8 WIEFSHPMIEE, B IMcF(S),%

div,(I") =supip;,(A,B)IA,BED(I")},i=1,2,3,
9)
FR div,(T) PR T 95 @ PR R8O, MR i R HL
.

EFE12 % TcF(S), M div,(I") = divy,(T) = divy
(I')=1-inf{z(B)IBED(I")}.

EB W T=1{Alc(A) =11k LEFLZ
BT I F(S), 4 A€ TWAE D), NI div,(I")
=suplp;(A,B)IA,BE D(I")} =suplp,(A,B)IAE T,
BED(D) | BTl i 8 15
div,(I") =supip,(A,B) A€ T,BE D(I") |

=sup{t(AV B) - t(AANB)IAC T,BED(I')}
=supil-7(B)IBED(I)} =1-inflz(B)IB
€D(I)}.

divs(T") = supi p3(A,B) A€ T, BE D(I") |
=supilz(A4) - 7(B) lA€eT,BED(D)!
=supil-z(B)IBED(I)}{ =1-inf{z(B)IB
eED(I)i.
B div, (") = divs(I") =1 - inf{  (B) IBE D(I")},
T e B 8(5) I FH A i e 72 B AT 434518 BT
AIWAE=AN(F(S), o) EA MR NS LB, 58
—ZFR N div(T) . A div(T) = 1,58 T J& 4 K.
EXY9 WIEF(S)HMHEE, BEF(S),e>0.
(DA p(B,D(I")) =inflp,(A,B)IAE€ D(I")} <
e, UFR B T 0 1-BIRZE/INF e ME5E, i h BE
DUT).
()% 1—suplc(A>B)IAE D(I)} <, WFK BN
I 11-ABURZE/INTF e E5E, F/ich BE D(D).
(3)#7 inft H(D(I'),D(S))I1Zc F(S),Z B} <e, N
FR BRI B M-TRZENT e B45E, Hidh BE D]
(I).3XH H 2 P(F(S)) - { D | 1-#) Hausdroff FEE.
EIE13 T EF(S)PHBIE, A€ F(S),e>0,

iy

(DAE DU B HALY A€ DX(D).

(2)# AE D), M AE D), A€ DX(I).
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(C>A)<e,l1 C>(CV A)Ny L7 S MP I AT A
CVAGD(F).Xpl(A,CVA)zl—T(C*A),}iﬁu p(A,
D(IM)<pi(A,CVA)=1-7(C>A) <e FHIE.

()& A€ D), MAFEFE Soc F(S) it 3, F4
HH(D(I),D(Z))) <e,iXB} A€ D(Z,), LA o(A, D
(I')<H(D(I'),D(Zy)) <e,R A€ D). (1)%1
J& F AL RLAT
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T MTLACBORAE AR fir 2 4 rp 2 AR EL R, T 5T
T MTLACEE SC B BT BB 3R o i A R R o, i ar 1
MTL AKX EZ2 3 A A B BHE Dy ik — 2 A MTL
PRBGE X B T U PR T R REMIHEZR 7 K T
VESS SCHIEFE . [R) i A ] 4632 55 S A QR4S 1) il 2 4
SETFE R — A R, AT R ABE AR Tk Do T 3
e 2 e S AR TR HS A% (2 8 Eofs 2 341
WFTER 7 — AR
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