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Abstract: In this paper, we introduce a new class of sets called fuzzyr*-generalized closed sets and fuzzy z*-generalized open sets
in fuzzy topological spaces and explore some of their properties.
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L. INTRODUCTION

Let X be a non-empty set and I=[0,1]. A fuzzy set on X is a mapping from X in to I. The null fuzzy set 0 is the mapping from X in
to | which assumes only the value is 0 and whole fuzzy sets 1 is a mapping from X on to | which takes the values 1 only. The union
(resp. intersection) of a family {A,: a.e A}of fuzzy sets of X is defined by to be the mapping sup A, (resp. inf A;) . A fuzzy set A of
X is contained in a fuzzy set B of X if A(X) < B(x) for each xeX. A fuzzy point xgin X is a fuzzy set defined by xg (y) = B for y=x
and x(y) =0 for y # x, B[0,1] and y € X .A fuzzy point Xg is said to be quasi-coincident with the fuzzy set A denoted by Xxg,A if and
only if B + A(x) > 1. A fuzzy set A is quasi —coincident with a fuzzy set B denoted by A,B if and only if there exists a point xeX
such that A(x) + B(x) > 1 .A < B if and only if T(AqBC).A family t of fuzzy sets of X is called a fuzzy topology [2] on X if 0,1
belongs to t and t is closed with respect to arbitrary union and finite intersection .The members of t are called fuzzy open sets and
their complement are fuzzy closed sets. For any fuzzy set A of X the closure of A (denoted by cl(A)) is the intersection of all the
fuzzy closed super sets of A and the interior of A (denoted by int(A) )is the union of all fuzzy open subsets of A.

1. PRELIMINARIES
We recall the following definitions:
A. Definition 2.1: A subset A of a fuzzy topological space (X, 1) is called,;
1) Fuzzy Generalized closed (briefly fuzzy g-closed) if cl(A) < G whenever A € G and G is fuzzy open in X.
2) Fuzzy Semi-generalized closed (briefly fuzzy sg-closed) if scl(A) € G whenever A € G and G is fuzzy semiopen in X.
3) Fuzzy Generalized semi closed (briefly fuzzy gs-closed) if scl(A) € G whenever A € G and G is fuzzy open in X.
4) Fuzzyo-closed[8] if cl(int(cl(A))) € A.
5) Fuzzya-generalized closed (briefly fuzzy ag-closed) if cla(A)S G whenever A € G and G is fuzzy open in X.
6) Fuzzy Generalized a-closed (briefly fuzzy ga-closed) if spcl (A) S G whenever A € G and G is fuzzy open in X.
7) Fuzzy Generalized semi-preclosed (briefly fuzzy gsp-closed) if scl(A) € G whenever A € G and G is fuzzy open in X.
8) Fuzzy Strongly generalized closed (briefly fuzzy strongly g-closed )if cl(A) € G whenever A € G and G is fuzzy g-open in X.
9) Fuzzy Preclosed if cl(int(A)) € A.
10) Fuzzy Semi-closed if int(cl(A)) € A.
11) Fuzzy Semi-preclosed (briefly fuzzy sp-closed ) if int(cl(int(A))) < A.
The complements of the above mentioned sets are called their respective fuzzy open sets.

B. Definition 2.2:For the subset A of a fuzzy topological X, the fuzzy generalized closure operator cl*[5] is defined by the
intersection of all fuzzy g-closed sets containing A.
C. Definition 2.3:For the subset A of a fuzzy topological X, the topology t* is defined by t* = {G : cl*(G%) = G° }

D. Definition 2.4:For the fuzzy subset A of a fuzzy topological X,

1) Thefuzzy semi-closure of A (briefly scl(A)) is defined as the intersection of all fuzzy semi-closed sets containing A.

2) The fuzzy semi-preclosure of A (briefly fuzzy spcl(A)) is defined as the intersection of all fuzzy semi-preclosed sets containing
A.

3) The fuzzy a-closure of A (briefly cl,(A)) is defined as the intersection of all fuzzy a-closed sets containing A.
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1. FUZZY T*-GENERALIZED CLOSED SETS IN FUZZY TOPOLOGICAL SPACES

In this section, we introduce the concept of fuzzy t*-generalized closed sets in fuzzy topological spaces.
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Definition 3.1.A fuzzy subset A of a fuzzy topological space X is called fuzzy t*-generalized closed set (briefly fuzzy t*-g-
closed) if cI*(A)< G whenever A € G and G is fuzzy t*-open. The complement of fuzzy t*-generalized closed set is called the
fuzzy t*-generalized open set (briefly fuzzy t*-g-open)

Theorem 3.1.Every fuzzy closed set in X is fuzzy t*-g-closed.
Proof. Let A be a fuzzy closed set. Let A < G. Since A is fuzzy closed, cl(A) = A < G. But cI*(A) < cl(A). Thus, we
havecl*(A) € G whenever A € G and G is fuzzy t*-open. Therefore A is fuzzy t*-g-closed.

Theorem 3.2.Every fuzzy t*-closed set in X is fuzzy t*-g-closed.
Proof. Let A be a fuzzy t*-closed set. Let A € G where G is fuzzy t*-open. Since A is fuzzy t*-closed, cl*(A) = A €G. Thus,
we have cl*(A) € G whenever A € G and G is fuzzy t*-open. Therefore A is fuzzy t*-g-closed.

Theorem 3.3.Every fuzzy g-closed set in X is a fuzzy t*-g-closed set but not conversely.

Proof :Let A be a fuzzy g-closed set. Assume that A € G, G is fuzzy t*-open in X. Then cl(A) € G, since A is fuzzy g-closed.
But cI*(A) < cl(A). Therefore cl*(A) < G. Hence A is fuzzy t*-g-closed. The converse of the above theorem need not be true .

Remark 3.1.:The following example shows that fuzzy t*-g-closed sets are independent from fuzzy sp-closed set, fuzzy sg-
closed set, fuzzy a-closed set, fuzzy preclosed set fuzzy gs-closed set, fuzzy gsp-closed set, fuzzy ag-closed set and fuzzy ga-
closed set.

Theorem 3.4.:For any two fuzzy sets A and B, cI*(A U B) =cl*(A) U cl*(B)

Proof :Since A € A U B, we have cI*(A) < cI*(A U B) and since B € A U B, we have cl*(B) < cl*(A u B).Therefore cl*(A)
U cl*(B) < cI*(A U B). Also, cl*(A) and cl*(B) are the fuzzy closed sets Therefore cl*(A) U cl*(B) is also a fuzzy closed set.
Again, A < cI*(A) and B < cl*(B) implies AUB < cl*(A) U cl*(B).Thus, cl*(A) U cl*(B) is a closed set containing A U B.
Since cl*(A U B) is the fuzzy smallest closed set containing AUB we have cl*(A U B) < cl*(A) U cl*(B). Thus, cI*(A UB) =
cl*(A) U cl*(B

Theorem 3.5.:Union of two fuzzy t* g-closed sets in X is a fuzzy t*- g-closed set in X.

Proof :Let A and B be two fuzzy t* g-closed sets. Let A U B < G, where G is fuzzy t*-open. Since A and B are fuzzy t*-g-
closed sets, cI*(A) U cl*(B) < G. But cl*(A) U cl*(B) = cI*(A U B). Therefore cI*(A U B) € G. Hence A U B is a fuzzy t*- g-
closed set.

Theorem 3.6.:A subset A of X is fuzzy t*-g-closed if and only if cI*(A) — A contains no non-empty fuzzy t* -closed set in X.
Proof: Let A be a fuzzy t*-g-closed set. Suppose that F is a nonempty fuzzy t*-closed subset of cl*(A) — A.Now F < cl*(A) -
A. Then F < cI*(A) N Ac, since cl*(A) — A = cI*(A) N A°. Therefore F < cl*(A) and F < A°. Since Fc is a fuzzy t*-open set
and A is a fuzzy t*-g-closed, cl*(A) < F°. That is F < [cI*(A)]°. Hence F < cI*(A) N [cI*(A)]° = ¢. That is F = ¢, a
contradiction. Thus cl*(A) — A contain no non-empty fuzzy t*-closed set in X. Conversely, assume that cl*(A) — A contains no
nonempty fuzzy t*-closed set. Let A € G, G is fuzzy t*-open. Suppose that cl*(A) is not contained in G, then cl*(A) N G°is a
non-empty fuzzy t*-closed set of cl*(A) — A which is a contradiction. Therefore cl*(A) € G and hence A is fuzzy t*-g-closed.
Corollary 3.1.A subset A of X is fuzzy t* g-closed if and only if cI*(A) — A contain no non-empty fuzzy closed set in X.

Proof: Easy

Corollary 3.2:.A subset A of X is fuzzy t*-g-closed if and only if cI*(A) — A contain no non-empty fuzzy open set in X.

Proof: The proof follows from the Theorem 3.10 and the fact that every open set is fuzzy t*-open set in X.

Theorem 3.7.1f a subset A of X is fuzzy t*-g-closed and A € B < cl*(A), then B is fuzzy t*-g-closed set in X.

©IJRASET (UGC Approved Journal): All Rights are Reserved




1.

(2]
31
(4]
(5]
(6].
(71
(8.
(9]
[10].

[11].
[12].
[13].
[14].
[15].
[16].
[17].

[18].

[19].
[20].
[21].
[22].

[23].
[24].

International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor : 6.887
Volume 6 Issue Il, February 2018- Available at www.ijraset.com

Proof: A be a fuzzy t*-g-closed set such that A € B < cl*(A). Let U be a fuzzy t*-open set of X such that B € U. Since A is
fuzzy t*-g-closed, we have cl*(A) € U. Now cl*(A) € cI*(B) < cI*[ cI*(A)] = cI*(A) € U. That is cI*(B) € U, U is fuzzy t*-
open. Therefore B is fuzzy t*-g-closed set in X.The converse of the above theorem need not be true .
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