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Abstract

This study introduces the concept of µ-regular generalized b-closed
(µ-rgb-closed) set in generalized topological space (X,µ). Also, this
study exhibits the relationship between the µ-rgb-closed set and some
forms of µ-closed sets in generalized topological space. Some proper-
ties and characterizations of µ-rgb-closed set, µ-rgb-open sets, µ-rgb-
neighborhoods, µ-rgb-interior of a set and µ-rgb-closure of a set are also
considered. It showed that the µ-rgb-interior of a set is larger than its
µ-interior and the µ-rgb-closure of a set is generally smaller than its
µ-closure.
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1 Introduction

In 1937, Stone [6] introduced and investigated the regular open sets in a
topological space. These sets are contained in the family of open sets since
a set is regular open if it is equal to the interior of its closure. In 1982,
Levine [4] introduced the concept of generalized closed set and discussed the
properties of sets, closed and open maps, compactness, normal and separation
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axioms. Later in 1996, Andrijevic [1] gave a new type of generalized closed
set in topological space called b-closed sets. The investigation on generalized
of closed set has lead to significant contribution to the theory of separation
axiom, generalization of continuity and covering properties.

In 2002, Á Császár [3] introduced the concept of generalized topological
space (or simply GT-space).

In this paper, a new class of closed set called the regular generalized b-
closed set in a generalized topological space is introduced.

2 Preliminaries

Definition 2.1 [3] Let X be a nonempty set. A collection µ of subsets of X
is a generalized topology (or briefly GT) on X if it satisfies the following:

(O1) ∅ ∈ µ; and

(O2) If {Mi : i ∈ I} ⊆ µ, then
⋃
i∈I

Mi ∈ µ.

If µ is a GT on X, then (X,µ) is called a generalized topological space
(or briefly GT-space), and the elements of µ are called µ-open sets.

Definition 2.2 [3] Let µ be a GT on X. A subset F of X is said to be
µ-closed if the complement F c of F is µ-open.

Definition 2.3 [2] Let (X,µ) be a GT-space and let A ⊆ X. The µ-closure
of A, denoted by cµ(A), is the intersection of all µ-closed sets containing A.

Definition 2.4 [2] Let (X,µ) be a GT-space. A subset A of X is said to be:

(i) µ-semi-open if A ⊆ cµ(iµ(A));

(ii) µ-preopen if A ⊆ iµ(cµ(A));

(iii) µ-α-open if A ⊆ iµ(cµ(iµ(A))) ;

(iv) µ-β-open if A ⊆ cµ(iµ(cµ(A))) and

(v) µ-b-open if A ⊆ cµ(iµ(A)) ∪ iµ(cµ(A)).

The complement of µ-semi-open (respectively µ-preopen, µ-α-open, µ-β-
open and µ-b-open) set with respect to X is called a µ-semi-closed (respec-
tively, µ-preclosed, µ-α-closed, µ-β-closed and µ-b-closed) set in X.

Definition 2.5 [1] Let (X,µ) be a GT-space and A ⊆ X. The µ-b-closure
of A, denoted by bcµ(A), is the intersection of all µ-b-closed sets containing A.
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Definition 2.6 A set A is said to be:

(i.) µ-regular open if A = iµ(cµ(A));

(ii.) µ-regular closed if A = cµ(iµ(A));

(iii.) µ-regular generalized closed (briefly µ-rg closed) if cµ(A) ⊂ U when-
ever A ⊆ U , where U is µ-regular open.

(v.) µ-regular generalized open (briefly µ-rg open) if the complement of
A is µ-rg-closed.

Definition 2.7 [4] A subset A of a GT-space (X,µ) is called:

(i) a µ-generalized closed set (briefly µ-g-closed) if cµ(A) ⊆ U whenever
A ⊆ U and U is µ-open in X.

(ii) a µ-generalized-α-closed set (briefly µ-gα-closed) if αcµ(A) ⊆ U
whenever A ⊆ U and U is µ-open in X.

(iii) µ-generalized b-closed set (briefly µ-gb-closed)if bcµ(A) ⊆ U when-
ever A ⊆ U and U is µ-open in X.

(iv) µ-generalized preclosed set (briefly µ-gp- closed) if pcµ(A) ⊆ U
whenever A ⊆ U and U is µ-open in X.

(v) µ-semi-generalized closed set (briefly µ-sg- closed) if scµ(A) ⊆ U
whenever A ⊆ U and U is µ-open in X.

(vi) µ-generalized α-b-closed set (briefly µ-gαb- closed) if bcµ(A) ⊆ U
whenever A ⊆ U and U is µ-α-open in X.

(vii) µ-generalized preregular closed set (briefly µ-gpr-closed) if
pcµ(A) ⊆ U whenever A ⊆ U and U is µ-regular open in X.

(viii) µ-semi generalized b-closed set (briefly µ-sbg- closed) if
bcµ(A) ⊆ U whenever A ⊆ U and U is µ-semi open in X.

(ix) µ-generalized semi-preclosed set (briefly µ-gsp- closed) if
βcµ(A) ⊆ U whenever A ⊆ U and U is µ-open in X.

Definition 2.8 A subset A of a GT-space (X, µ) is called a µ-regular gen-
eralized b-closed set (briefly µ-rgb-closed set) if bcµ(A) ⊆ U whenever A ⊆
U and U is µ-regular open in X.



1794 Fritzie Mae Vasquez Valenzuela and Helen Moso Rara

2.1 On µ-Regular Generalized b-closed Set

Lemma 2.9 bcµ(A) ⊆ cµ(A).

Theorem 2.10 Let (X,µ) be a generalized topological space and A,B ⊆ X.
Then

(a) Every µ-closed set is µ-rgb-closed.

(b) Every µ-b-closed set is µ-rgb closed set.

(c) Every µ-α-closed set is µ-rgb-closed set.

(d) Every µ-semi-closed set is µ-rgb closed set.

(e) Every µ-preclosed set is µ-rgb closed set.

(f) Every µ-g-closed set is µ-rgb-closed.

(g) Every µ-gpr-closed set is µ-rgb closed set.

(h) Every µ-gb-closed set is µ-rgb-closed set.

(i) Every µ-gα-closed set is µ-rgb-closed set.

(j) Every µ-gαb-closed set is µ-rgb-closed set.

(k) Every µ-sbg-closed set is µ-rgb closed set.

(l) Every µ-rg-closed set is µ-rgb-closed.

(m) Every µ-gp-closed set is µ-rgb-closed.

(n) Every µ-sg-closed set is µ-rgb-closed

Remark 2.11 The converses of Theorem 2.10 (a) and (n) are not true.

2.2 Characteristics of µ-rgb-closed sets

Lemma 2.12 x ∈ bcµ(A) if and only if for every µ-b-open set O with x ∈ O,
O ∩ A 6= ∅.

Theorem 2.13 Finite union of µ-rgb-closed set in X is µ-rgb-closed in X.

Theorem 2.14 Let A and B be µ-rgb-closed sets in X. If A and B are con-
tained in every µ-regular open sets in X, then A ∩B is µ-rgb-closed in X.

Theorem 2.15 A set A is µ-rgb-closed set if and only if bcµ(A)\A contains
no non-empty µ-regular closed set.
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Theorem 2.16 If A is µ-rgb-closed set in X and A ⊆ B ⊆ bcµ(A), then B is
µ-rgb-closed set in X.

Theorem 2.17 If A is both µ-regular open and µ-rgb-closed set in X, then
A is µ-b-closed set in X.

Definition 2.18 Let Y ⊆ X and O ⊆ Y. O is µ-regular open set in Y if
O = Y ∩ U , where U is µ-regular open in X.

Definition 2.19 Let Y ⊆ X and A ⊆ Y. The µ-b-closure of A (bcµ(A)) in Y
is defined to be the intersection of all µ-b-closed sets in Y containing A.

Theorem 2.20 Let A ⊆ Y ⊆ X and suppose that A is µ-rgb-closed set in X,
then A is µ-rgb-closed set relative to Y.

Proof : Given that A ⊆ Y ⊆ X and suppose that A is µ-rgb-closed set in X. To
prove that A is µ-rgb-closed set relative to Y, let us assume that A ⊆ (Y ∩U),
where U is µ-regular open in X. Since A is µ-rgb-closed set in X, A ⊆U
implies that bcµ(A) ⊆ U. It follows that Y ∩ bcµ(A) ⊆ (Y ∩ U). That is, A is
µ-rgb-closed set relative to Y. �

3 µ-rgb-Open Sets, µ-rgb-Neighbourhoods, µ-

rgb-Interior and µ-rgb-Closure

3.1 µ-Regular Generalized b-Open Sets and µ-Regular
Generalized b-Neighbourhoods

Definition 3.1 A subset A of a GT-space (X,µ) is called µ-regular gener-
alized b-open set (briefly µ-rgb-open set) if Ac is µ-rgb-closed in X. We
denote the family of all µ-rgb-open sets in X by µ-rgb-O(X).

Theorem 3.2 Finite intersection of µ-rgb-open sets in X is µ-rgb-open in X.

Theorem 3.3 Finite union of µ-rgb-open sets in X is µ-rgb-open in X.

Remark 3.4 Let A and B be µ-rgb-open sets. If the complements of A and
B are contained in every µ-regular open sets, then A ∪B is µ-rgb-open.

Definition 3.5 Let (X,µ) be a GT-space, x ∈ X. A subset U of X is said to
be a µ-neigborhood of x, written as µ-nbhd of x if and only if there exists a
µ-open set O such that x ∈ O ⊆ U.
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Definition 3.6 Let x be a point in GT-space (X,µ) and let x ∈ X. A subset
N of X is said to be a µ-rgb-neighborhood of x, written as µ-rgb-nbhd if
and only if there exists a µ-rgb-open set G such that x ∈ G ⊆ N .

Theorem 3.7 Every µ-nbhd N of x ∈ X is a µ-rgb-nbhd of x.

Remark 3.8 If a subset N of a GT-space X is µ-rgb-open, then N is µ-rgb-
nbhd of each of its points.

Theorem 3.9 Let X be a GT-space. If F is a µ-rgb-closed subset of X and
x ∈ F c, then there exists a µ-rgb-open set N containing x such that N∩F = ∅.

Definition 3.10 Let x be a point in a GT-space X. The set of all µ-rgb-nbhd
of x is called the µ-rgb-nbhd system of x and is denoted by N∗(x).

Remark 3.11 If M ∈ N∗(x), then x ∈M .

Theorem 3.12 Let N be a µ-rgb-nbhd of X and let x ∈ X. Let N∗(x) be
the collection of all µ-rgb-nbhd of x. Then the following results are true:

(i.) ∀x ∈ X, N∗(x) 6= ∅.

(ii.) M ∈ N∗(x) and V ⊇M ⇒ V ∈ N∗(x).

(iii.) M ∈ N∗(x) and V ∈ N∗(x)⇒ (M ∩ V ) ∈ N∗(x).

(iv.) M ∈ N∗(x)⇒ there exists V ∈ N∗(x) such that V ⊆M and V ∈ N∗(y)
for every y ∈ V .

3.2 µ-rgb-Interior and µ-rgb-Closure of a Set

This section presents some results invoving µ-rgb-interior and µ-rgb-closure of
a set.

Definition 3.13 The union of all the µ-rgb-open sets of a GT-space X con-
tained in A is called the µ-rgb-interior of A, denoted by µ-rgb-iµ(A).

Remark 3.14 (i.) µ-rgb-iµ(A) = ∪{U : U is µ-rgb-open and U ⊆ A}.

(ii.) For any set A, µ-rgb-iµ(A)⊆ A.

Theorem 3.15 Let (X,µ) be a GT-space and A,B ⊆ X. Then

(a) If A is µ-open, then A is µ-rgb-open.

(b) If A is µ-rgb-open, then A = µ-rgb-iµ(A).
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(c) iµ(A) ⊆ µ-rgb-iµ(A).

(d) If A ⊆ B, then µ-rgb-iµ(A) ⊆ µ-rgb-iµ(A).

Definition 3.16 The intersection of all the µ-rgb-closed sets of X containing
A is called the µ-rgb-closure of A which is denoted by µ-rgb-cµ(A).

Remark 3.17 For any set A, A ⊆ µ-rgb-cµ(A).

Theorem 3.18 Let (X,µ) be a GT-space and A,B ⊆ X. Then the following
are satisfied:

(a.) x ∈ µ-rgb-cµ(A) if and only for every µ-rgb-open set O with x ∈ O,
O ∩ A 6= ∅.

(b.) For any set A, µ-rgb-cµ(A) ⊆ µ-rgb-cµ(µ-rgb-cµ(A)).

(c.) If A is µ-rgb-closed, then

A = µ-rgb-cµ(A) = µ-rgb-cµ(µ-rgb-cµ(A)).

(d.) µ-rgb-cµ(A) ⊆ cµ(A).

(e.) µ-rgb-cµ(A ∪B) = µ-rgb-cµ(A) ∪ µ-rgb-cµ(B).

(f.) If A ⊆ B, then µ-rgb-cµ(A) ⊆ µ-rgb-cµ(B).
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