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1. preliminaries

For a set X, I® denote set of all fuzzy sets, where I=[0,1] and if AeI*, then
A: X—I(See [9]). A fuzzy set A in X is called a fuzzy point in X with spport x and
value A= (0,1], denoted by x;, if for each ye X

[ A ify=x,

The set of all fuzzy points in X will be denoted by F,(X) (Seel7]).

The concepts of fuzzy continuity, F-open(resp. F-closed)mapping and fuzzy product space
refers to [2], [1] and [8] respactively. Futhermore, the concepts of quasi-coincident and
separation axioms refers to [7] and [3] respactively.

Definition 1.1[71. Let A,BeI* and x;€ F,(X), where F,(X ) denotes the set
of all fuzzy points in X . Then :

(1) A 1is said to be guasi-coincident with B, denoted by AgB, if there exists an x=X
such that A(x)> B°(x) or A(x) + B(x)>1.

Also, we say that Aand B are quasi-coincident(with each other) at x.

(2) x, is said to be quasi-coincident with A, denoted by =x,;9A4, if A>A°(x) or
A+A@x)>1.

Definition 1.2[3]. A fts X is said To be :
(1) Ty, if for any pair of distinct points x, and y,,
(casel). When x+# v, x; has an open neighborhood which is not g-coincident with y,
and vy, has an open neighborhood which is not g-coincident with x;.
(case2). When x =y, and A< u(say), then there exists a q-neighborhood V of y,such
that x, ;V.
(2) Tyor Hausdorff, if for any two distinct points x; and y,,
(casel). When x+# v, x; have open neighborhoods which are not g-coincident.
(case2), When x =y, and A< p(say), then v, has an open g-neighborhood Vand x;
has open neighborhood U such that V;U.



Result 1.A[3]. A fts X is 7T, if and only if every singleton set is closed in X.

Definition 1.3[4]. A collection of fuzzy sets F of a set X is said to form a filter

base, if for any finite collection {U;: i=1, -, n} form F, él U, + @.

Definition 1.A[A]. A fuzzy set A in a fts X is sald to be compact if for each filter

base F such that every finite intersection of members of F is q-coincident with A,

(Qfﬁ)ﬂfl% @ .

Result 1.B[4]1. Every fuzzy closed set of a compact fts is compact.

Result 1.C[4]1. A compact subset of a Ty-fts is closed.

Notation 1.5[5]. Let X be a fts and let A e I*. Then :
(1) If¥ = { E: Eis a nonempty fuzzy closed set in X } .
(2 It= {Eef:ECA}.

Definition 1.6[5]1. Let (X, T) be a fts. Then the fuzzy Vietories topology T, on

Ig: is generated by the collection of the forms < Uy, ---, U,>, with U, -+, U, fuzzy open
sets in X, where <Uy, -, U, = { Eelgfz EC LZJI U; and EqU,; foreach i= 1, n}.

The pair (Igf ,T,) is called a fuzzy hyperspace with fuzzy Vietories topology(fuzzy
hyperspace, in short).

Definition 1.7[6]1. A mapping is said to be fuzzy set-valued if its values are fuzzy
sets In a given set.

Result 1.D[6]1. Let Ybe a fts, I; a fuzzy hyperspace and F: Y— I¥ a fuzzy
set-valued mapping. Then the following are equivalent :
(1) F is F-continuous
{2) For each fuzzy open(resp. closed) set A in X,
F YU )= {(yeV:F()elf) = {(yeY: F(y)CA)
is open(resp. closed) in Y.
(3) For each fuzzy closed (resp. open) set A in X,

Y—F Y I = (yeY: Fyel} = {yeV:F(y)dA ),



is closed(resp. open) in Y.

2. Definition and foundamental properties.

Notation. Let X be a fts and E & I, Then :
(1) [If]1= {EcTI":Eisclosedin X }. 2 E- = {AelIf]: AqE}.
(3) E*= {Ae[[]: ACE}.
4 F,.= {( Ee [X: E has at most # elements } .

Definition 2.1. Let X be a fts and let
$= { V:Visopenin X } U {(K°)": K is compact in X }
Then the fuzzy Fell topology Tron [7X] has a subbase ¥.

Theorem 2.2. The basic elements of 7 are three kinds of the forms !
Type 1. 1(31 V,”, where each V; is open in X.
Type 2. (K°)", where K is compact in X.
Type 3. (Ql Vi )M(KST.

Theorem 2.3. Let X be a Hausdorff fts. Then the fuzzy Vietories topology 7', on I is

finer than the fuzzy Fell topology T, on Igf.

Furthermoare, if we replace fuzzy compact sets in the definition of the subbase for T, by
fuzzy closed sets, then Tyand 7, are equivalent. Hence if X 1s fuzzy compact Hausdorff,
then T,= T,.

Theorem 2.4. Let X be a Hausdorff fts. Then :
() ¥ fZ-(If,T,) is a F-continuous, fuzzy set-valued mapping, then

f: Z— (I, Ty) is F-continuous.
n
) Let f: (IX,TH"—(I¥, T;) be defined by f(A;,,A,) = l_L=JlA,-. Then f is

F-continuous.

Theorem 2.5. Let X be a fuzzy Hausdorff space. If O is open in (I, Ty), then {Jo
=|J{E:E=0} isopenin X.



3. Further properties

Theorem 3.1. Let X be a fuzzy Hausdorff space. Then :
(1) If Bis a compact subset of (I3 , T,), then it is a compact subset of (I¥, T).

(2) ¥ Dis dense in (Jy , T,), then it is also dense in (Iy, T).

Theorem 3.2. Iet X be a fts. Then :
W) {EeIf:ECAY} isclosedin (I, Ty) if A is closed in X.

2 {E€If: EgA} is closed in (I, T,) f A is compact in X and X is
Hausdorff,

Let F,(X)={EsI{: X has at most # elements with distinct support }.
Then we have the following result :

Theorem 3.3. Let X be a fuzzy Hausdorff space. If 0 is open in (F ,(X ), Ty). Then
lJO is open in X.
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