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Abstract..

Fuzzy mathematics has been found.its many applications,
but any application of fuzzy set theory is based on the
membership function. Hence the determination of membership
function of fuzzy set is very important, In the paper l]we
given the formulae of membership function of one dimens-
ional fuzzy set. The formulae of membership function of
two dimensional fuzzy set will be given in this paper.
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1 Two dimensional fuzzy set

An element which belongs to a set A needs a two dimen-
sional array to denote sometime. Such as target of
shooting,the situation of polluting location etc. One
situation is whether or not a polluting location,
of course,is of fuzzyiness, so it should be discribed
by the two dimensional fuzzy set.

Definition 1: Let U denote the set of all the array
(x,y),define the mapping

My 2 u—10,1)
(xay)—Ady (%, 7)
the two dimensional subset A is thus determined by i,.

where ‘Ué is called the membership function of A.
lﬁ(x,y) is called the degree of membership to which

(x,y) belongs to A.
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2 The determination of the membership function
of two dimensional fuzzy set

What is the degree of membership of fuzzy subset to
a given point (x,y) to belong to? We can study it by
fuzzy statistic test. If n persons do the test, each
of them gives the two dimensional area AL’(i=1,2,...,n)
of a fuzzy set A. The number that area A; includes the

given point (x,y) is f then the fn is called frequency

, n’
of including- point (x,y). ©f course, greater the number

£ .

-;?—- is , the more the membership degree of point (x,y).
to belonging to fuzzy set A is , and further, n is
greater, then the number

f
n

n

is more truely the membership degree of point
(x,y) to belonging to fuzzy set A.

Definition 2: Given point (x,y), define

. n

Assuming that each investigated object gives circle
area which has the centre (g,f) with radiusz, then
the circle areas including point (x,y) should satisfy

(g +(1-yFes  (5%0)

That is to say that three dimensional point (%,7,%)

should fall in to the interiorof the cone, i.e

J(X-—x Y W(Y-yY<z

Since the circle area given has_the random, then

(3,1,35) forms three dimensional random vector. The
degree of membership of point (x,y) belonging toufuzzy
set § should be the probability of random vector (331:%)
satisfying

[5xT =y =3
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Theorem 1: Let A be projected random area on U, 4 be
fuzzy subset projected from random areas, §,7,;) be
three dimensional random vector having distribution

density p(x,y,z), then

My (x,¥) = Jif p(x,y,2)dxdydz
< v

where v satisfies

=P vy ez

Assuming that each investigated object gives a
rectangle area, that is to say , two points Pl(g,l')
and P,(5,,],) are given in plane, where ;¥ , 1>,
which form a rectangle area with vertices : B, B ,and
B (5,0 P, (5,7,), thus the rectangle includes point(x,y)

if and only if Yy B30 RY..M.)
3 =X<3,
2,=Y =, A AT
hold. ol -X

Since the two points given by the investigated person
have random, Ci’i) and (7,,%) both are two dimensional
random vectors . If f:(%,;) 7 7=(Z’ﬂ> are independent,
then the membership degree of point (x,y) belonging to
fuzzy set A should be the probability of random variables
1 ,;},1(,1zstisfying

Y, =x<%, and f{ey<],
that is

_}%(x,y):?iieXéZS-szsYQQJ

Theorem 2 : Let A be projected random area on U, A
be fuzzy subset projected fremrandom area A, §=(§,g)
n=(1,1,) be independent random vectors having. distribu-
tion function F;(x,,xz), FQ(X ,¥, ) respectivly, then
My (x,7) =(F (x40, 400 ) =Fy (x40,3)1- [Fy (y 40, 400)-F (v+0,v)
Proof: M (x,y)=Pifexe¥, l=y<h}
=P{5 «x<%} P{1<y<h]}
=P{ ié( =09, XJ ’ fl@ x, +”)}P{ ’l.é( = b0, YJI’IIL"‘;Y, 'H*’)}
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DN <X §< +“’§ Pi;‘\,j <,(Hly{'l1<y,ll<+oq}-{”(,4 / )}J
TLN§(3+0,4~O Lg(X+O,a)}\" (Y40,+N9~F (y+0, YU

~mark: The definition of distribution function is

-~

as ollows

F(g,&):Pigag,zfx;} - (i.e left continuous)

‘orollary 1: If random vectors }:(},g),1=(Q,,ﬁ.)
are independent and continuous, and the distribution

functions are F (X% s F (y,y) respectivly, “hen

u (k Y) ( (Ky"r"‘-’)"H (XV ][ p((y,‘*w)_i?r)(y"f))

uurGlery 2: 1If random vectors ij:(j,z) lqz(Z,ﬁ) are
iniependent and continuous. Random variables ¥,73, are
inden~endent and continuous having distribution functions
ng(x) 'Fg(x> resrectivly , and random variavles {, [are

also independent and continuous having distribution

furnctions Eh(y) ,F%Ky\, then
AL Gepy) =y GOR (1) {1-F5 () (- ()

Corollary 3: Let random vectors‘jz(z,i) qz(@,ﬁ) be
)
independent and discrete, and the distributions of ¥ ,1
be Piy=(x, ,X1£)§=p£ , P{Q:(XJ »Yos )y =P, respectivly,
then
ﬂA(x y)=_P TP,
X &X ny
X"X y>y
A %)

Corollary 4: Let random vectors 1=(3%,%), Q:(z,@) be
independent and discrete, If random variablez,z are
independent and discrete having distribution laws
P{=x;} =p; » Piw =x,,} =p,; respectivly, and y ,{, are

also 1ndenendenu and discrete having distribution laws

P{'M:XJE =p..

; 372=x,} =g_ respectivly then

M, 9) <7:_p,c><zpu><> 5, ) (X_x,))

% & XX y X»y
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