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SOME PROPERTIES ON THE FUZZY a—STRUCTURE

BILJANA KRSTESKA

Abstract. In this article we will show that the the class of fuzzy a—sets does
not form a fuzzy topology in a fuzzy topological space due to Chang.

The main motivation to write this note is to question the results presented on
the article ,,On fuzzy a—structure and fuzzy structure” by M.Y.Bakier [2].
We recall some notions which are use in the sequel.

Definition 1. [4] A fuzzy topology on a nonempty set X is a collection of subset
T € I of such that

(i) 0,1€7;

(ii) if p,v € T, then pNv e 7 ;

(43) if p; € 7, Vi € I, then Ujerp; € 7.

The pair (X, 1) is called a fuzzy topological space. If p € T then p is said to be
fuzzy open set. The closure of a fuzzy set p (denoted by p~ ), the interior of a
fuzzy set p (denoted by p°) and the complement of a fuzzy set y (denoted by uC)
of X are defined by

p~ =n{v | v is a fuzzy closed set and pu < v},

p® =U{X| X is a fuzzy open set and p > A}, ,

pC(x) =1— p(x), forallz € X.

Definition 2. [2] Let 7 be a fuzzy topology on a nonempty set X. A fuzzy set
p € IX is said to be a fuzzy a—set if u < u®=°. The class consisting of all fuzzy
a—sets is called a fuzzy a—structure and is denoted by 7.

Definition 3. [2] Let 7 be a fuzzy topology on a nonempty set X. A fuzzy set
€ IX is said to be a fuzzy B—set if p < p®~. The class consisting of all fuzzy
B—sets is a called fuzzy B—structure and is denoted by TP,

In the article ,,On fuzzy a—structure and fuzzy S—structure” [2] the author
claims that a class of fuzzy a—sets forms a fuzzy topology. Unfortunately, the
presented result holds in ordinary topology only. We can see from [1] that they
rely on the fact, that in any topological space (X,7) the a—structure 7* is a
topology, larger than 7. Furthermore

7 ={u|pnver?, foral v e P}
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The investigations connected with the topology of a—sets in ordinary topology
are still active. ([3,5]). On the other side, since the Singal and Ravjanshi [8]
introduced the notion of fuzzy a—sets many research papers were done in different
directions [6, 7).

We should be careful when we use a fuzzy set instead of an ordinary set. When
we work in fuzzy topology the straight generalization of those results is not allowed.
In the mentioned article, the author made several mistakes.

In Theorem 3.1 of [2] the author claims that an arbitrary fuzzy topology 7 on
X consists of exactly those fuzzy sets u for which uNv € 72 for all v € 78. Such a
statement is incorrect even in ordinary topology, as we can see from the following
example. Therefore such a statement is incorrect in a fuzzy topology.

If we read carefully the Theorem 3.1 [2] we can notice that the prove does not
correspond to the claim. The author proves that for an arbitrary fuzzy topology 7
on X, 7* consists of exactly those fuzzy sets p for which pnv € 78 for all v € 79.
Even, if he made a typography error in the formulation of the theorem, this claim
does not hold in fuzzy topology. In the second part of the proof of the theorem he
uses the fact that the fuzzy set (u°°)¢ and u®° are disjoint. Unfortunately, in
fuzzy topology a fuzzy set and its complement may be not disjoint.

However, with the next example we will show that in fuzzy topological space the
a—structure is not a fuzzy topology. Therefore Theorem 3.2 is incorrect. By way,
is relies on the description of a—structure presented in the Theorem 3.1 which is
incorrect also.

Example 1. Let X = {a,b,c} A, B amd C be fuzzy sets defined as follows:

A(a) = 0.3, A(b) =0.2, A(e) = 0.7,
B(a) = 0.8, B(b) = 0.9, B(c) = 04,
C(a) = 0.8, C(b) = 0.9, C(c) = 0.5.

Then 7 = {0, A, B, ANB, AUB} is a fuzzy topology on X . By easy computation
it can be seen that C' < int(cl(intC)), so C' is a—set. The fuzzy set A is a fuzzy
open set, so A is a fuzzy f—set. But C N A is not a fuzzy S—set. Therefore the
Theorem 3.1 is incorrect.

Since the fuzzy set A is a fuzzy open, so A is a fuzzy a—set. We can verify that
ANC is not a fuzzy a—set, so a—structure is not a fuzzy topology. It follows that
the Theorem 3.2 [2] is incorrect.

From the above discussion it follows that investigations in this direction are not
reasonable. We can not call an a—structure an a—topology. Therefore Theorem
3.3 [2] together with Corollaries 3.1 and 3.2 are erroneous because they treat a
p—structure under the wrong assumption that an a—structure is a fuzzy topology.

Therefore the class of fuzzy a—sets does not form a fuzzy topology in a fuzzy
topological space due to Chang.
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