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1.Introduction

Denote E™ the set of strictly normal,fuzzy convex,upper

semicontinuous,concave and compactly supported fuzzy numbers.Then
(E™,D) is a complete metric space with the metric D generated by
the Hausdorff metric in Fk(Rn) {see [1]),where Pk(Rn) denotes the
set of all nonempty, compact, convex subsets of R%.We will prove

that every bounded subset KCE"” is relatively compact in (ER,D).

2.Preliminaries

First we will give some definitions.

Definition2.1 Let (X,e) metric space.KCX is bounded if there

exists a number M<+® such that p(x,y)<M for each x,y€K.
Definition2.2 Let X real linear space and let KCX.Then K is

convex if ax+{1-a)y€EK whenever x,y€EK and 0<aZl.

Definition2.3 Let (X,p) be metric space.Then KCX is said to be

relatively compact if every sequence in K has a subsequence that
converges to a point in X.
wWe use the following notations (see in [1] ).

Denote EP® the set of all strictly normal(i.e. there exists only
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one toERn such that x(t_ ) = 1),fuzzy convex,upper

(o]

semicontinuous,concave and compactly supported fuzzy numbers X
in R".

Let a function D be given as below.
D(x,y) = sup d([x]%,[¥1%)
ael

where I denotes the closed intervall [0,1],

d is the Hausdorff metric in Pk(Rn),

[x]¢ {tER | x(t)2c } for 0<a<l,

]

[x]° cl{ t€R | x(t)>0 } the support of x ,where cl(A)

denotes the closure of the set A.

Then (En,D) is a complete metric space.

Definition2.3 The sequence {ﬁk}CEn converges to an ioEEn if

D(ik,ﬁo) - 0 as k -

Definition2.4 The sequence {%k}CEn converges to an )EOEEn

levelwise if

d([ik]a,[ioja) - 0 as k » » for all 0<axl

In the sequel we need the following theorems.

Theorem?2.1 Convergence and levelwise convergence are equivalent
in the metric space (E™,D).

For proof see [2].

Theorem2.2 If { A® | «€I } is a family of subsets of R"

satisfying (i) ~ (iii) ,where
(i) A% € P (R™®) for all o€l
{(ii) A% c AP for all «,BE€I,a=8

(iii) if {ak} is a nondecreasing sequence converging to o
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then

k>1

then there exists an X€E® such that

[x]1% = A% for 0O<a<l and

[x]1° = supp(x) C A°

For proof seel[4].

We define addition and scalar multiplication in E® according to
Zadeh's extension principle.Then the metric D is translation

invariant and positively homogenous(see[1]),consequently

Ix]l = D(x,0) forms a norm in EZ.

3.The main theorem

Theorem3.1 Every bounded subset K in (EP,D) is relatively compact
that is for every sequence {ﬁn}CK there exists a subsequence

(s, ' of {ik} such that
Xy converges to an xXEED,

Proof
Let us consider a sequence {ﬁk}CK.Then from the boundedness of K

2 D(ﬁk,O) < M <o for each néeN.

Consequently for all k€N and «&€I the nonempty compact,convex
subsets Ai = [ik]“ are in a ball of RP.Using the theorem Blashke

(Theorem 14.5 in [3]) we have that for each «€I there exists a



subsequence Yk and A% € Pk(Rn) such that

A% - A% ag k - o
Vi

Lemma3.]l Let us consider the family of subsets ({ A% | €1 } in
Theorem3.1.Then the followings are wvalid.

[ n
(1) A" € Pp(R")
(2) A = nel{ U A“v } o€l
k>1 m>k m
(3) A% c AP for B<a
(4) For aj 4 >0
A% = n A%,
k>1

Proof of the lemma3.l
{1) and (2) can be found in [3].
{3) From the Theorem2.1 in [1] we know that

Aav - ABV for B<a consequently
m m

U Aav c u ABV for each k&N s0
m>k m m>k m :

A% C AP

(4) Let us consider a sequence &, such that o 4 a>0.From the

Theorem2.1 in[1] we have

A, %k c A ¢ for all keN consequently




A%k A% for all kEN. That is

n Aak 5 A%
k>1

Conversely

A® = n el{ U A, 1} cecl{ U A %) for all 1€ N,
k>1 m2k m « m>1 »

Cecl{ U A LI for all k€N and 1€N.
m>1 n

That is A% ¢ n A%k,
k>1

The proof of the lemma is ended.

Now applying the Theorem2.2 and Theorem2.1 we can state that

there exists an )EOEEn such that

I:f?:o](x = A% a€(0,1]
[iojo c A° and
ﬁvk - %, in (E™,D). .

The proof of the Theorem3.l1 is ended.

Corrolary3.1 If K,FCE® are nonempty sets such that K is

compact and F is closed in (E®,D) then there exist QOEK and &oef‘

such that

D(ioyﬁo) = D(K,F) = inf D(*r&)
X€K, yEF

ot
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Corrolary3.2 If FCE® closed nonempty set then there exists iOEF
such that ‘ :

1%, = inf [XI

XEF
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