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1. Introduction
The concept of a fuzzy subset which was introduced and studied by L.A. Zadeh [18] in the
year 1965. The subsequent research activities in this area and the related areas have found
applications in many branches of science and engineering. Chang [4] introduced and studied
fuzzy topological spaces in 1968 as a generalization of topological spaces. Many researchers like
Azad [1], Sinha [3], Wong [16] and many others have contributed to the development of fuzzy
topological spaces and so on. New class of fuzzy generalized closed sets namely fuzzy g̃-closed
sets is to introduce and study in fuzzy topological spaces. Further, compare with related to
various types of fuzzy generalized closed sets are investigated. More over, some properties of
fuzzy g̃-closed sets are given in this paper.
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2. Preliminaries
Throughout this paper, (X ,Fτ) (briefly, X ) will denote fuzzy topological spaces or space (X ,Fτ).

Definition 2.1. A fuzzy subset A of a fuzzy topological space (X ,τ) is called:

(1) fuzzy semi-open set [1] if A ≤ cl(int(A)).

(2) fuzzy α-open set [3] if A ≤ int(cl(int(A))).

(3) fuzzy semi-preopen set [15] if A ≤ cl(int(cl(A))).

(4) fuzzy regular open set [1] if A = int(cl(A)).

The complements of the above mentioned fuzzy open sets are called their respective fuzzy closed
sets.

The fuzzy semi-closure [17] (resp. fuzzy α-closure [7], fuzzy semi-preclosure [17]) of a fuzzy
subset A of X , denoted by scl(A) (resp. αcl(A), spcl(A)), is defined to be the intersection of
all fuzzy semi-closed (resp. fuzzy α-closed, fuzzy semi-preclosed) sets of (X ,τ) containing A.
It is known that scl(A) (resp. αcl(A), spcl(A)) is a fuzzy semi-closed (resp. fuzzy α-closed, fuzzy
semi-preclosed) set.

Definition 2.2. A fuzzy subset A of a fuzzy topological space (X ,τ) is called a fuzzy generalized
closed set (resp. briefly f g-closed [2], f sg-closed [6], f gs-closed [6], f gα-closed and fαg-closed
[11], f gsp-closed [5], f psg-closed [10], fω-closed [13], and fψ-closed [8]).

The complements of the above mentioned fuzzy closed sets are called their respective fuzzy
open sets.

3. Fuzzy ˆ̂g-closed Sets
Definition 3.1. A fuzzy subset A of X is called fuzzy ˆ̂g-closed set (briefly f ˆ̂g-closed set) if
cl(A) ≤ U whenever A ≤ U and U is f sg-open in (X ,τ). The complement of f ˆ̂g-closed set is
called f ˆ̂g-open set.
The collection of all fuzzy ˆ̂g-closed sets in X is denoted by F ˆ̂GC(X ).

Theorem 3.2. Every fuzzy closed set is f ˆ̂g-closed.

If A is any fuzzy closed set in (X ,τ) and G is any f sg-open set such that A ≤ G, then
G ≥ A = cl(A). Hence A is f ˆ̂g-closed.

Theorem 3.3. Every f ˆ̂g-closed set is fgsp-closed.

If A is a f ˆ̂g-closed subset of (X ,τ) and G is any fuzzy open set such that G ≥ A, every fuzzy
open set is f sg-open, we have G ≥ cl(A)≥ spcl(A). Hence A is f gsp-closed in (X ,τ).

Theorem 3.4. Every f ˆ̂g-closed set is fuzzy ω-closed.

Suppose that A ≤G and G is fuzzy semi-open in (X ,τ). Since every fuzzy semi-open set is
f sg-open and A is f ˆ̂g-closed set therefore cl(A)≤G. Hence A is fuzzy ω-closed in (X ,τ).
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Theorem 3.5. Every f ˆ̂g-closed set is f g-closed.

If A is a f ˆ̂g-closed subset of (X ,τ) and G is any fuzzy open set such that G ≥ A, since every
fuzzy open set is f sg-open, we have G ≥ cl(A). Hence A is f g-closed in (X ,τ).

Theorem 3.6. Every f ˆ̂g-closed set is fαg-closed.

If A is a f ˆ̂g-closed subset of (X ,τ) and G is any fuzzy open set such that G ≥ A, since every
fuzzy open set is f sg-open, we have G ≥ cl(A)≥αcl(A). Hence A is fαg-closed in (X ,τ).

Theorem 3.7. Every f ˆ̂g-closed set is f gs-closed.

If A is a f ˆ̂g-closed subset of (X ,τ) and G is any fuzzy open set such that G ≥ A, since every
fuzzy open set is f sg-open, we have G ≥ cl(A)≥ scl(A). Hence A is f gs-closed in (X ,τ).

Definition 3.8. A fuzzy subset A of X is called a fuzzy ˆ̂gα-closed set (briefly f ˆ̂gα-closed set) if
αcl(A)≤U whenever A ≤U and U is f sg-open in (X ,τ). The complement of f ˆ̂gα-closed set is
called f ˆ̂gα-open set. The collection of all fuzzy ˆ̂gα-closed sets in X is denoted by F ˆ̂GαC(X ).

Theorem 3.9. Every f ˆ̂g-closed set is f ˆ̂gα-closed.

If A is a f ˆ̂g-closed subset of (X ,τ) and G is any f sg-open set such that G ≥ A then
G ≥ cl(A)≥αcl(A). Hence A is f ˆ̂gα-closed in (X ,τ).

Theorem 3.10. Every fuzzy α-closed set is f ˆ̂gα-closed.

If A is an α-closed set and G is any f sg-open such that G ≥ A, then G ≥ A =αcl(A). Hence
f ˆ̂gα-closed.

Theorem 3.11. Every f ˆ̂g-closed set is fψ-closed.

If A is a f ˆ̂g-closed subset of (X ,τ) and G is any f sg-open set such that G ≥ A then
A ≥ cl(A)≥ scl(A). Hence A is fψ-closed in (X ,τ).

Theorem 3.12. Every fψ-closed set is f sg-closed.

Suppose that A ≤G and G is fuzzy semi-open in (X ,τ). Since every fuzzy semi-open set is
f sg-open and A is fψ-closed set therefore scl(A)≤G. Hence A is f sg-closed in (X ,τ).

Theorem 3.13. Every fuzzy semi-closed set is fψ-closed.

If A is a fuzzy semi-closed subset of (X ,τ) such that G ≥ A, we have G ≥ A = scl(A). Hence
A is fψ-closed in (X ,τ).

Definition 3.14. A fuzzy subset A of X is called a fuzzy αgs-closed set if αcl(A)≤U whenever
A ≤ U and U is fuzzy semi-open in (X ,τ). The complement of fuzzy αgs-closed set is called
fuzzy αgs-open set.
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Theorem 3.15. Every fω-closed set is fuzzy αgs-closed.

If A is a fuzzy ω-closed subset of (X ,τ) and G is any fuzzy semi-open set such that G ≥ A,
we have G ≥ cl(A)≥αcl(A). Hence A is fuzzy αgs-closed in (X ,τ).

Theorem 3.16. Every f ˆ̂g-closed set is fuzzy αgs-closed.

If A is a f ˆ̂g-closed subset of (X ,τ) and G is any fuzzy semi-open set such that G ≥ A, since
every fuzzy semi-open set is f sg-open, we have G ≥ cl(A)≥αcl(A). Hence A is fuzzy αgs-closed
in (X ,τ).

Theorem 3.17. Every fuzzy αgs-closed set is fuzzy αg-closed.

Suppose that A ≤G and G is fuzzy open in (X ,τ) such that A ≤G. Since every fuzzy open
set is fuzzy semi-open. We have G ≥αcl(A). Hence A is fuzzy αg-closed in (X ,τ).

Remark 3.18. The following Examples show that f ˆ̂g-closed sets are independent of fuzzy
α-closed sets and fuzzy semi-closed sets.

Example 3.19. Let X = {a,b} and τ = {0X ,α,1X }, where α is a fuzzy set in X defined by
α(a)=α(b)= 0.5. Then (X ,τ) is a f ts. Clearly, λ defined by λ(a)=λ(b)= 0.4 is f ˆ̂g-closed set but
it is neither fuzzy α-closed nor fuzzy semi-closed in (X ,τ).

Example 3.20. Let X = {a,b} and τ= {0X ,α,1X }, where α is a fuzzy set in X defined by α(a)= 1,
α(b)= 0. Then (X ,τ) is a f ts. Clearly, λ defined by λ(a)= 0.5, λ(b)= 0 is fuzzy α-closed well as
fuzzy semi-closed in (X ,τ) but not f ˆ̂g-closed set in (X ,τ).

Remark 3.21. We obtain the following diagram where A → B represents A implies B but not
conversely.

fuzzy α-closed

fuzzy closed

fuzzy semi-closed

6

?

-

-

-

f ˆ̂gα-closed

f ˆ̂g-closed

fψ-closed

6

?

-

-

-

fαgs-closed

fω-closed

f sg-closed

6

?

-

-

-

fαg-closed

f g-closed

f gs-closed

6

?

?
f gsp-closedj
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