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Research on Flexible Probability Logic Operator
Based on Frank T/ S Norms
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2. College ¢ Conpute Science and Engineering, Northwestern Polytechnical University, Xian, Shaarci 710072, China )

Abstract:  Frank operator cluser satisfy compatible theorem, the flexible probability logic operator based on Frank T/S
noms, is a effective study which solve the problem of probability logic uncertain reasoning in the framework of logics. A imed at
solving the problem of limitation on the correlativity of the traditional probability lo gic operator, the paper uses the generalized cor
relation coefficient h to establish a connection with correlativity, and constructs a set of flexible probability logic operator based on
Frank T/ S norms, whose operation relation can changes continuously with h. The theory prove that the operator not only can satisfy
basic axiom of probability measure, but also show the continuous monotone variability.
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S(x,y, h)= 1= log,(1+ (a"*= 1)(a" "= 1)/(a , Frank T/ S “« e
- 1))a€R,:, hE(QS, 1) ) N “« o )
2 P L, ,A, BE
a= ((1- h)/(h- 0.5))° L, P(A)=x, P(B)=y, h([0.5,1], Frank
h= (1+ a"¥2)/(1+ a"?) T/S N
a0 ,hql,T(x,y, h)qmin(x,y) (1) “« o o»
a1 L hT0.75,T(x.y, h)” xy P(AAB, h)= T(P(A), P(B), h)
a o L h0.5T(x, y, h) max(0,x+ y-1) = log,(1+ (a*= 1)(a' - 1)/(a- 1))
2.2 Frank T/S (2) o«
., h€[0.51] ,T/S P(AV B,h)= S(P(A),P(B), h)
= 1= logo(1+ (a" "= 1)(a" "= 1)/(a= 1))
OT(x.y.h), OS(x.v. h)_ 3 7
Ox Ox P(AIB, h)= T(P(A), P(B), h)/P(B)
Frank T/ S = log,(1+ (a*= 1)(a'= 1)/(a- 1))/y
1 FrankT/S (4) « o»
Frank T Frank S X P(qA)= N(P(A))=1-«
OT(x.y.h) logeloga(a—-1)d a= ((1- h)/(h-0.5))°
Ox T (a- D+ (d-1(d-1) h= (1+ aV¥2)/(1+ a?)
_ (a'= 1)a* h€(0.51), a€R.
C(a- D+ (d=-1)(d-1) h=0.5 h=0.75 h= 1, 3
0S(x. v. h) logaelog(,a(al_’— l)al'”
Ox " (a- D)+ (a7 = 1)(a" = 1) h= 1 ’
- (a”’= a7 P(A AB, 1)= min( P(A), P(B))
(a= U+ (a7 Da™ "= 1) P(AVB, 1)= max P(A), P(B))
aZ0, aZl, & 720, @ 720 , 0S(x,y,h)/0x ’ ] ’
s, P(AIB, 1)= min( P(A), P(B))/P(B)
OT(x.v. h) OS(x.v.h) _ (a—d'- &+ d'd) h= 0.7, ’
O0xr T 0x T (a- U+ (d-1)(a-1) P(ANB,0.75)= P(A) P(B)
-1 P(AVB,0.75)= P(A)+ P(B)-P(A)P(B)
Frank T/ S () P(AIB,0.75)= P(A)
h= 0.5, ,
3 Frank T/'S P(AAB,0.5)= max(0, P(A)+ P(B)-1)
3.1 P(AVB,0.5)=min(1, P(A)+ P(B))
. P(AIB,0.5)= max(0, P(A)+ P(B)-1)/ P(B)
, h
, h€[0.5,1] /0.5, 1] ,
h, .
h=0.75 ., h=1 h=05 , hLE
h#0.75 (0.5,1), h=0.7 ;
, h€(0.50.75) h€(0.751) ,
, Frank T/ S
3.2 .
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’ 4 Frank T/S
r b , 2 Ri R,
R={ i J, P(R,AR,)
P(Ri Ry). 2,
h=0.75 h#0.75 . T(x,y.h) S(xy h) (%3,
, r= 8§ b= 10. 3 hE(QT751) h€(0.50.75), T(x,
h= 0.75, R, R, , y. h) h .
P(R,)= P(Ry,)=r/(r+ b)= 0.4444 OT(x.y.h) OT(x.y.a), da
Oh - Oa
P(R, AR, 0.75)= P(R,)P(R,)= 0.1975 ; T(x,y. h) h ;
P(R:I R, 0.75)= P(Ra)= 0.4444 T(x.y,a) , &k
B 20.75, R R, OT(x.y. a)/a< 0. da/dh< 0
., h=0.702, o I(x,y,a)  a
a= ((1-h)/( h0.5))°= 1.609 R _}a 0O ,h 1, a 1 ,h 075 a
o ,hT0.5
x= P(R,)= y= P(Ry)= 0. 4444 : h€(0.75,1) h€(0.50.75) T
a, %,y , (x,y, a) a , aE(O,l) a
P(AAB,0.7032) = loga( 1+ (a*-1)(d-1)/(a 1)) €(1, ) T(x,y,a) a
= 0. 1830 T(x,y,a)= 1oga(l+(a—l)(a—1)/(a— 1))
P(AlB,0.7032) = In(1+ (a*= 1)(a’- 1)/(a-1))/Ina
= (loga( 1+ (a*1)(a-1)/(al)))/y ,a €(0,1), x,y €(0,1) ,
=0.4118 T(x,y, a) a (0,1 , 0<
a< 1 1< a< o9
P(R,ARy)= (r(r1))/((r+ b)(r+ b-1))
= 0.1830 £ 00,17 x[0,1] x D~ [0,1]
P(Ry\R )= (r1)/(r+ b-1)=0.4118 D= /0,1 U(l, o).
: flx.y,a)= T(x,y, a)
3.3 [ a
. 1; F Q F(x y, a)lda = fl(x,y,_a)(hi:j(zx,y, a)
. P (QF)
2 P L, A, B fi=
€1, @ A B . P(A)=  [xd(d-Ux yod= Dj(a D= (a=U(a= U
x,P(B)=y, Frank (1+ (a" = 1)(a’= 1)/(a- 1)) (a- 1)
) fa= 71n(1+ (a"= (" =1)/(a= 1))
(1) P(A)= x, P L (x,y,a) €[0,1] x[0,1] x D,
P(A) 20, P(A)=x 20, Of(0.v.a) Of(x.0a)
(2) P(Q)= P(q CD)_N(P Oa - Ja
(@)= 1-0=1, . _Of(ly a) f(x.1.a) _ 0
(3) , - Oa Jda -
. , a € (1 ), y €(0,
, h=05 h=05 P(AVB,05)= min(l, P 1/, X

(A)+ P(B))7 P(A)+ P(B), . ( ) g(x) = af(x,y,a)/aa (1)
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g(0)=g(1)=0, g(x) (0,1 a,
0, g(x) a’< arya+ y
g(x) (1)
aV< a+ (l-a)y (4)
g (x)=0 z= 1,
g (x)=0 X0, g(x) @< a+ (1-a)(1-z)
xo (Q1) ( &< (a-1)z+ 1
g’ (x)> 0) ( &(x)<0). (3) y :
x0> ")
g(x) = %< |
a' X [x(a=1)(a= @)+ ya'(a— )= a(ad=1)] (2), ’
[(a= 1)+ (a" - 1)(a" - 1)]? a(@-1)-ya'(al)< (a-1)(aa")
Sa(a-1)-(d-1)(ad)< yd'(acl)
Q! 5> 0 S(aa+ @) (a-1)< yd(a-1)
[(a= 1)+ (a"= 1)(a™ "= 1)]? sSd(a-1)< yd ()
g (x) = 0, x(a-1)(acd) + S(d-1)< y(al)
yd(a-1)-a(a-1) = 0 <(3)
(3) . xo< 1.
a(a = 1)- ya'(a- 1) g(x) xo
= 2(1
(@ Dfa- ) (20
(2) %o g(x)  xo
. a€(1, ), y€ g(x) %0 0
(0, 1), a€(0,1),
- 1 - ” a' ](ay— 1)(a— o)
= =, y=1- xg)=
o 8= [ r (@ Y(a- P
aE(l, 00)73/ (07 1) g(x0)>0.
(1) (2)5 X0, (IE(O, 1)7 Yy g(x) (0, 1) 0
€(0, 1) ,
% o= “(‘;;%_1)1;(23i((%; U (2b) @ﬁLLx_ana 0 [0 X[,/ %D
,a€(1,),y€(0,1). a€(1, ) f(x,y, a) a (0,1) (1, o)
vo (0. 1) 5_TanM< 0 [0,1]%[1,0]xD
a
@< (a- 1) y+ 1 (3) T(x,y,a) a (0,1) (1, o
a> 1,y€(0,1) . m(y)
= (a)y+ 1 (0.1 (La) . (Q 2 o« ho
1) o 7 (3) . a= ((1- h)/(h- 0.5)) h€(0.75 1)
h€(0.50.75) h
x0> O. d
2) , %o (ﬁ< 0
(d-1)(aa’)>0 1 2 )
OT(x,y.h)_ aT(x,y,a).d_a 0
@t -aydt '+ yd> 0 oh B Oa dh”
,T(x,y, h) h e )

I y+1 '
a< a” -yd' T+ yd

4 h€(0.75,1), P(Al B, h)> P(A).
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P(AANB,h)=T(x,y, h), P(A)=
x, P(B)=y.
_P(AANB.h)_ T(x.y.h)
P(AIB, h)= PR " p
h€(0.75,1) P(AIB, h)> P(A),
l&?x;}ll>ac T(x,y, h)> xy
T(x,y,075)=ay, T(x,y h) hE
(0.75, 1) , h€(0.75 1)
T(x,y,h)> xy ( )
5 h€(0.50.75), P(AIB)< P(A).
P(AANB,h)=T(x,y, h), P(A)=
x, P(B)=y.
P(ANB, h) T(x,vy.h)
P(AIB, h)= =
(1B 0= """p(p) y
, h€(0.50.7) P(AIB, h)<
P(A),
Txy h <x T(x,y, h)< xy
T(x,y,0.75)=xy, T(x,y, h) h€(0.50.75)
, h€(0.5,0.75)
T(x,y,h)< xy ()

6 h€(0.75 1)
y.h) h

h€(0.5,0.75), S(x,
T(x,y,h) S(x, ¥, h)
T(x,y, h)+ S(x,y, h)= x+ ¥
S(x,y,h)=x+ y— T(x,y, h)
x, y€(0,1), h€(0.75,1) hE

,T(x,y, h) , h
h€(0.50.75), S(x, v, h) h

(0.5,0.75)
€(0.75 1)

Frank T/S s
, h 6(0.575, 1)
P(AIB)> P(A), h€(0.50.75) P(AlIB)

< P(A). ,
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