73
ON SOME PELATION BETWEEN FUZZY PROBABILITY MEASURE

AND FUZZY P-NEASURE
Krzysztof PIASECKI
Department of Mathematics, Academy of Economy,

ul. Marchlewskiego 146/150, 60=967 Pozpnan, Foland

Let 6'-..-.{3 : Sl [0,1]} be a soft fuzzy G=-algebra i.ee fuzzy
6 -algebra (see [1]) uncontaining the fuzzy subset E % Rﬂz - { .'2‘} R

Let us compare the following notions:

Definition 1s A fuzzy probability measure is a mapping
m: G—= [0,1]

such that

n0p) =0 ,

n(9) =1
\V/ (py¥) & & 2 m{pvy) + m(;w\ﬁ) =w(p) +m(¥) ,
N L I =

Definition 2¢ Each mapping
p: 6> rR*. {0}
having the following properties:
- for any pe G
p(pvi1 =p)) =1
- if {"Ln} ic finite or infinite sequence of pairwise W-separated
fuzzy subsets from & (  il.ee M ;€1 - ,Ul.a. for each pair (1i,J)
which  i#J)
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then
P (s:p{‘pn',) = Zﬁ: plpm,)

is called a fuzzy P-measure. [6]

As we know, the fuzzy P-measure are the unique fuzzy probability
measures satisfying the Bayes Formula [6,7] e The pext relationship
between measures mentioned above, will be presented in this paper.

Let (R = [~os,4oc] o Then we have,

Definition %: A fuzzy relation "less ar equal® FLE 1is a mapping
g: 5= (0,1]

guch that
Q(x.J)Z 1 =¢(Jsx)
QVyx) + Qlz,y) L1

for each  (X,3,2)¢ ®> which x<z . [3]

Any FLE e generates a fuzzy relation "less than" given by the
identity
Q Xy ¥) = 1 = &(J,x)
for every (X,Y)¢ -G Cz] .
let ¢ be a fixed FLE,.

Definition 4: Bach mapping:
¢ <a,by : R—> [0,1]
defined by the identity
f-(’a,b) (x) = n‘:(a,x)/\ lz(x,b)
for every [a,byx)e -5 s (¥ ;z)e {g ' ¢ 8}2 y 1s called a fuzzy
intervals (4]
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We ncte, that the above definition describes all kinds of intervals
on real line [ generalized for fuzzy case. Among other things, it
defines

-if y=¢ and f=¢ ‘then P<a,b> =y [Lab] ;

- if ' =¢ and pP=¢g ‘toen P<a,b> =¢ [abf

Let us suppose now, that FIE € is quasi-antisymmetrical, continu-
ous from above and it unfuzzily bounds the real line ( see [5]) . Then
there exists the smallest soft fuzzy &=-algebra containing all fuzzy
intervals \[-o,a[ , "ﬁg say [4] . If m: '?pg-b (0,1] is a
fixed fuzzy probability measure on ?>§ , then we defines

Defipition 5: The cumulative distributions function of fuzzy probabi-
lity measure wm is a mapping

F: IR—> [0,1]
defined as

v xe B Fx) = m(\{JEv,x[) . EB]

Theorem 1: Bach cumulative distribution function F fulfils the fol-

lowing conditions:

\v (X,¥)e &2 xLYDFX@SFy) (1)
\v/ {xn}é - {xn}'i\x‘@ {F(xn)]}?]é‘(x) , (2)
lim F(x) =1 = F(+o2) (3)

+o0
lim F(x) =« 0 =F(=2) o [5] (%)

o

Theorem 2: If a function f£:W—> (0,1] fulfily§  — the properties
(1), (2)y (3) and (4) then there exists the unique fuzzy P-measure

ps ’\59-‘-) (0,1] such that
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V xc & p(§ (=0, ) = f(x) ,
p(§ [+ocste]) =0 (8] & (5)

More details about fuzzy P-measure p generated by function [
we can find in CB] e If we take into account two above thecrems, then

we cbtain finally thesis,

Theorem 3: For each fuzzy probability measure m:'i?ug-‘) Co,1] , the=
re¢ exists the unique fuzzy P-measure p: ?>§,-=v [Oﬂ] satisfing tne

conditions (5) and

V xe R p(gl-«,x[) =m(gl-ox[)

By means of this theorem, the Bayes Formula can be applied for any
fuzzy probability space defined by Klement eteals CZ] o
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