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Abstract
In this gpaper the computational formulas of mem-
vership function of g projected from random intervals

has been proved on the basis of {1) , and the proper-

ties of 3 has basn discussed.
1. Preparatory Knowledge

Wang Pei-zhuang and Z. Sanchez studied relation
between fuzzy subsets and random subsets in (J .
This paper is bgagsed on[ 1 ]; The definitions and
theorem of { 1 Jrelating to the paper are given as pre-
paratory knowledge as follows.

S:&Z-»jg , 18 a projectable random subget of U.

73, 1s the Borel field on R.

7R3 2is the Borel field on R,

=] (X X3)| Xp X, € B,xlgxz}. (X0 X,)

1s a closed interval.

§ is a fuzzy subset projected from ¢
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P2 = {(x, ¥)lx, v &R, . xSY} s (X, ¥)1s a
Point in IR?

Al -
3 ={plnes?, opc®/}
:Q—=R¥,/ | £ is A-B/ measurable}

dg=(==, xJX(x, +=)
Preparatory Theorem. Suppose that ¢ = (g,,583)¢eV

and S= (), then we have . =P (£e.l)

2. The computational formulas of membership
function of § projected from random

(13

intervals

The preparatory theorem mentioned above gives out
the relation between projectable random intefvals
S =y&) and random variable £=(& , &3 ) €V, If & has
density p(xl , X2 )' then

am=§ T pa, m)ax)am  (see (1))

In general, we have the following results,

Theorem 1: Suppose that E= (g ,5 ) €V and £ has
diatribution function F(x;, xz),let S=(g), then we have
tha?

Bgl=T (0, + %) = F(x+0, X )

Prcof: Agcording to the preparatory theorem we have
that '

b im=P (5ed )
=P(¢& e(_‘”»K)XEI;’*'”))
=P(E; €(—3 %), 52 €(% +))
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=P{§ =x, E3<+ =) —P(& =x, & <X)

=F (x40, + o }—F(x40, X ]

%,2. : The previous distribution function is defined

23 Tz, ) =2 (& <x1, &2 <X2 ) .

Corollary 1.1 : Suppose that ¢ — (g, g )ev and

S=qy( If & isa continuous random variable having

digtribution function F(x,, 6 x ), then
p=F(x+°)-F(x x) ,

Corollary 1.2: Suppose that &= (&g, & )&V and

S=+ &, If &, & are independent continuocus
random variables having distribution functions F, (x) and
7>{x), then

Hg )= Ty &) (1-F; (z) )

Corollary 1.3 : Suppose that &= (51, E2 )&V and

S=v¢E&, 1f £ has distribution law P(E=(xj, ¥;))

=DP: _ then

R &= I _ Pj
§ ) X_,_S.x *
Yi?.'x
Corollary 1.4 : Suppose that E = (&, &2 )&V and

S=+¢E) If £y, £2 are independent random variables
naving distribution laws P(& =x; )=p; and
P{E2 =Vy3)=Dpy, then

pa=( % p3)-(Z pj3)
X=X T =X

=< 5
3, Computational Formulas of Hg (m;, 7 y)

v "a

Dafinition: Suppose that 1, N2 are independent
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random variables, let Ey=mia{m, 72}, §=max{n, m}, |

§ == &y, 3} and 3 =19 (%), We call g

projected from 3 the fuzzy subset induced by 71y and q 2 »
g (m, N2 ). In particular, the

if 01,1, are

and dencte it by
#ill be denoted by S)

£ e V:’ ,
-

{1

independent same digtribution.
are independent

<

Theorem 2: Supposme that n1, 13
randen variables having distribution functions Fy(y) and

F>{y), then we have that
, =T (¥40 ) 472 (X0 ) =Ty (x+0) Fp ( X-+0)—Fy (x)Falx)

[ SRS
"5, np )P (B

szin{n,,n;}Sx, max {nl,n;} >x)
7}2}53‘5- max{m.ﬂz} <+ o)

(min {nq, ng}Sx, max {ng, N2} <x)
n2}sx)—P(max{n, n2} <x )
I—=2(% >x) - 2(n2 >x) —Fi&)- R

T (20 )R (xH0)=Fy (x4+0)+F (x40)—F (x)» B (¥)
™M, Na @are continuous random

Corollary 2,1: If
variablea having distribution funetions F,(y) and Fy(y),

then
3*5 (tq, N2 )(X);“Fl (X)+ J &)~ 2F (x)F; (x)
are independent random

Corollary 2,2: If Ty, 712
variables having distribution laws P (g =¥i1) =P1,and

P{ﬁzm‘v’gj}=szvthen
Fgi, ng )T z_ Pri +Z e (2 Byy)
Fpi=x V2 =% 715X
- ( I Fasd= (2 B 9(Z  Pypy)
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Theorem 3: Supposs that =n; , npsare independent
csontinuous random variables having distribution Functions
¥4.y) and Fy(y), then S(nt. n2) is a fuzzy numbex'EzJiff

ixp @R 30 WAt Fy (x )=0, F2 (x9)=1 oI Fp (%)
=1, T2 (% ) =0,
Proof:
if3xgeR so that Fy (x9 )=0, B (xe )=1 or Fim)
=1, B (w)=0,let A={m |F; (%)=0, ;} (% )=7 or Fifx)

=1, T3 (X ) =0} . Since F,(x), Fo(x) are
monotone increasing, we can prove that A is a closed
interval. Set A=(xyi,2 ), wheT'® 4, <=m2

YAEA oy () =T1 (X )+ (0)=2F (R )

a2 )=1, V X <x2 <X}

’

Ys(m,nz )M ) Vs (ng.n2) (x2 ) =
{Fz (x1)—F2(x2)<0; Fi(x91)=0, R (m3)=1T.

M(x)—F(a )<0; Fp (X1 )=0, Fr (X1 )=1,

Thus it follows that if X <x.l’ ps(nln nz )(X) is

ronoione increasing. Similarly; if xX>x72, “s(nl ﬂz)(x)
|
i3 monotone decreasing. Hence, S (N1, N2 ) ¥is a fuzzy

number.
Cn the contrary, if s (m,n2 ) is a fuzzy number,
then g3 Xy €elR 30 that

d3(m, np) (W)=F (D) TR (%) =27 (a )R (» )1,
s5ince a4+b 2ab=1 (0<a, b<7) iff a=0, b=1
5r a=1, b=0, thus F; (X )=0, F3 (% )=1 OT
Q(x)=1, 2 (x)=0,
4. Computational Formulas of “g(n) x)
Using Theorem 2 and its corollaries, we obtain the

thaoren and corollaries as follows.
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Thecren 4 Suppoge that m;,n, are independent random
varianles having same distribution function Fq ), then

#8 have that

SR =2F (x40 ) = F o (xH0) = Fyl()

-

Sorollary 4.1: If "™, M2 are independent continuocus

random variables having same distribution function Fn®,then

ilgm)ix)=2Fn(x) » (1-Fp(® 3

Uorollary 4.2: If mp, N2 are independent random

variables having same distribution law P(N=Yj)=D;.then

2 2
{,\u:r:zz i—(= pgy) —(Z Dpji)
J'i .Yisx Yi<x

(.vJJ

Proposition. Suppose that 1y, nz ere independent

continuous variables having same distribution function
E’n{y), then §Cn) has following properties:

1) 45 ) (x) is continuous on IR,

(2) RBX B (=t gm) (Yo )=t, Fhere xpe{x |F (%)=}

{3) 3 is convex.

Proog: (1) Corollary 4.1 shows that u§m)<x)=2}?n(x) .

Sines = _{) 1is continuous,_ug 0 (x) is contimous.

(2) b g2 Fof) (1-F ofx)) ==2 (Fof0— ) 44

Since g (-=)=0 and F (+°°)-—1 {%0 l?n(xo) T}#?
Henmce max U mfd= pgm}(yo)-—&, Where xoe{n |P(=)

<3

) 1st A=Ix |Fn(x)=1%} Since Fpk) 1is

snontinuous and monotone increasing, we have that A is a
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closed interval . Let A = (x4, x93 ),

VX€A ,l-’g(n)()m)=ir
Vi <X <X

Eem () —Hgn (%2 )=2F n(x1) (1-F (31 ) }-2F (%2 )
[I“Fn(xl’ )]
=2 (Frfa)—F ) )+ (1—(F 01 )+

Fp(xn)))=<o0
Thus, if x<=x;, pgm)(x) is monotone increasing.

similarl¥,if x>xp4, psm)(x} is monotone decreasing

Hence u S(ﬂ‘)(}:} is convex, I

Finally, we give some figures of H g (m(x) , where
“i is rgndom variable having moment probability distribu-

tion. ( See next page)

The author is thankful for professor Wang Pei-zhuang's

instruction.
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