
AIP Conference Proceedings 2183, 030004 (2019); https://doi.org/10.1063/1.5136108 2183, 030004

© 2019 Author(s).

Neutrosophic soft semiregularization
topologies and neutrosophic soft
submaximal spaces
Cite as: AIP Conference Proceedings 2183, 030004 (2019); https://doi.org/10.1063/1.5136108
Published Online: 06 December 2019

Ahu Acikgoz, and Ferhat Esenbel

ARTICLES YOU MAY BE INTERESTED IN

Neutrosophic soft pre-separation axioms
AIP Conference Proceedings 2183, 030003 (2019); https://doi.org/10.1063/1.5136107

Neutrosophic soft δ–topology and neutrosophic soft compactness
AIP Conference Proceedings 2183, 030002 (2019); https://doi.org/10.1063/1.5136106

On strong pre-continuity with fuzzy soft sets
AIP Conference Proceedings 2183, 030007 (2019); https://doi.org/10.1063/1.5136111

https://images.scitation.org/redirect.spark?MID=176720&plid=1085724&setID=379066&channelID=0&CID=358604&banID=519893954&PID=0&textadID=0&tc=1&type=tclick&mt=1&hc=a9535e29d1c2cd1e986d12f7504a5dc481499373&location=
https://doi.org/10.1063/1.5136108
https://doi.org/10.1063/1.5136108
https://aip.scitation.org/author/Acikgoz%2C+Ahu
https://aip.scitation.org/author/Esenbel%2C+Ferhat
https://doi.org/10.1063/1.5136108
https://aip.scitation.org/action/showCitFormats?type=show&doi=10.1063/1.5136108
https://aip.scitation.org/doi/10.1063/1.5136107
https://doi.org/10.1063/1.5136107
https://aip.scitation.org/doi/10.1063/1.5136106
https://doi.org/10.1063/1.5136106
https://aip.scitation.org/doi/10.1063/1.5136111
https://doi.org/10.1063/1.5136111


Neutrosophic soft semiregularization topologies and
neutrosophic soft submaximal spaces

Ahu Acikgoz1,a) and Ferhat Esenbel1,b)

1Department of Mathematics, Balikesir University,10145 Balikesir, Turkey

a)Corresponding author:ahuacikgoz@gmail.com
b)fesenbel@gmail.com

Abstract. In this study, we aim to investigate the neutrosophic soft semiregularization spaces associated with neutrosophic soft
topological spaces. We introduce the concept of neutrosophic soft submaximal spaces and prove that corresponding to each neu-
trosophic soft topological space, there always exists a neutrosophic soft submaximal space which is an expansion of the given
space. It is shown that neutrosophic soft submaximal and neutrosophic soft semiregular spaces are closely associated with those
spaces which are minimal or maximal in accordance with certain types of properties which is called neutrosophic soft semiregular
properties in this document. This has been an inspiration for us to deal with different characteristics for examination whether these
are neutrosophic soft semiregular ones.
Keywords: Neutrosophic soft semi-regularization topology, neutrosophic soft ro-equivalence, neutrosophic soft submaximal space,
neutrosophic soft nearly compact space, neutrosophic soft S-closed space
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INTRODUCTION

It is widely known that corresponding to each topological space, there always exists an associated semiregular space
coarser than the space itself. Many scientists studied the semiregularization topology of this associated space thor-
oughly such as Bourbaki [7], Cameron [8], Mrsevic et al. [13] and many others. In [7], Bourbaki gave the definition of
submaximal space and listed its properties. Furthermore, Cameron [6] studied the properties submaximal spaces.Bera
and Mahapatra [4] defined neutrosophic soft relation. Smarandache[14] and Molodstov[12] initiated the theory of
neutrosophic sets and the theory of soft sets in 2005 and 1999, respectively. These theories have always constituted
research areas for scientists to make investigations as in [1, 3, 9, 15]. In 2013, Maji [11] presented the concept of
neutrosophic soft set. Then, Bera presented neutrosophic soft topological spaces in [6]. And C.G. Aras, T.Y. Ozturk
and S. Bayramov made a new approach to the concept of neutrosophic soft topological space in [2]. In this paper, our
purpose is to extend these ideas to a neutrosophic soft topological space.

preliminaries

Definition 1 [14] A neutrosophic set A on the universe set X is defined as: A = {〈x,TA (x) , IA (x) , FA (x)〉 : x ∈ X},
where T , I, F : X →

]
−0, 1+

[
and −0 ≤ TA (x) + IA (x) + FA (x) ≤ 3+.

Definition 2 [12] Let X be an initial universe, E be a set of all parameters and P (X) denote the power set of X.
A pair (F, E) is called a soft set over X where F is a mapping given by F : E −→ P(X). In other words, the soft set is
a parameterized family of subsets of the set X. For e ∈ E, F(e) may be considered as the set of e-elements of the soft
set (F, E) or as the set of e-approximate elements of the soft set i.e. (F, E) = {(e, F(e)) : e ∈ E, F : E −→ P(X)}.

Definition 3 [10] Let X be an initial universe set and E be a set of parameters. Let P(X) denote the set of
all neutrosophic sets of X. Then a neutrosophic soft set

(
F̃, E

)
over X is a set defined by a set valued function F̃
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representing a mapping F̃ : E → P(X) where F̃ is called the approximate function of the neutrosophic soft set(
F̃, E

)
. In other words, the neutrosophic soft set is a parametrized family of some elements of the set P(X) and

therefore it can be written as a set of ordered pairs:
(
F̃, E

)
=

{(
e,

〈
x,TF̃(e) (x) , IF̃(e) (x) , FF̃(e) (x)

〉
: x ∈ X

)
: e ∈ E

}
where TF̃(e) (x) , IF̃(e) (x) , FF̃(e) (x) ∈ [0, 1] are respectively called the truth-membership, indeterminacy-membership
and falsity-membership function of F̃(e). Since the supremum of each T , I, F is 1, the inequality
0 ≤ TF̃(e) (x) + IF̃(e) (x) FF̃(e) (x) ≤ 3 is obvious.

Definition 4 [6] Let
(
F̃, E

)
be a neutrosophic soft set over the universe set X. The complement of

(
F̃, E

)
is denoted

by
(
F̃, E

)c
and is defined by:(

F̃, E
)c

=
{(

e,
〈
x, FF̃(e) (x) , 1 − IF̃(e) (x) , TF̃(e) (x)

〉
: x ∈ X

)
: e ∈ E

}
.

It is obvious that
[(

F̃, E
)c]c

=
(
F̃, E

)
.

Definition 5 [11] Let
(
F̃, E

)
and

(
G̃, E

)
be two neutrosophic soft sets over the universe set X.

(
F̃, E

)
is said to be

a neutrosophic soft subset of
(
G̃, E

)
if TF̃(e) (x) ≤ TG̃(e) (x), IF̃(e) (x) ≤ I (x), FF̃(e) (x) ≤ FG̃(e) (x), ∀e ∈ E, ∀x ∈ X. It

is denoted by
(
F̃, E

)
⊆

(
G̃, E

)
.
(
F̃, E

)
is said to be neutrosophic soft equal to

(
G̃, E

)
if

(
F̃, E

)
⊆

(
G̃, E

)
and

(
G̃, E

)
⊆(

F̃, E
)
. It is denoted by

(
F̃, E

)
=

(
G̃, E

)
.

Definition 6 [2] Let NS S (X, E) be the family of all neutrosophic soft sets over the universe set X and
τ ⊂ NS S (X, E). Then τ is said to be a neutrosophic soft topology on X if:

1. 0(X,E) and 1(X,E) belong to τ,
2. the union of any number of neutrosophic soft sets in τ belongs to τ,
3. the intersection of a finite number of neutrosophic soft sets in τ belongs to τ.
Then (X, τ, E) is said to be a neutrosophic soft topological space over X. Each member of τ is said to be a

neutrosophic soft open set [1].

neutrosophic soft semiregularization

Definition 7 [6] Let (X, τ, E) be a neutrosophic soft topological space and
(
F̃, E

)
∈ NS S (X, E) be arbitrary. Then

the interior of
(
F̃, E

)
is denoted by

(
F̃, E

)◦
and is defined as:(

F̃, E
)◦

=
⋃{(

G̃, E
)

:
(
G̃, E

)
⊂

(
F̃, E

)
,
(
G̃, E

)
∈ τ

}
i.e., it is the union of all open neutrosophic soft subsets of

(
F̃, E

)
.

Definition 8 [6] Let (X, τ, E) be a neutrosophic soft topological space and
(
F̃, E

)
∈ NS S (X, E) be arbitrary. Then

the closure of
(
F̃, E

)
is denoted by

(
F̃, E

)
and is defined as:(

F̃, E
)

=
⋂{(

G̃, E
)

:
(
G̃, E

)
⊂

(
F̃, E

)
,
(
G̃, E

)c
∈ τ

}
i.e., it is the intersection of all closed neutrosophic soft super sets of

(
F̃, E

)
.

Definition 9 A neutrosophic soft set
(
F̃, E

)
in a neutrosophic soft topological space (X, τ, E) is called a neutro-

sophic regular open soft set if and only if
(
F̃, E

)
=

[(
F̃, E

)]◦
. The complement of a neutrosophic soft regular open set

is called a neutrosophic regular closed soft set.Let (X, τ, E) be a neutrosophic soft topological space. Consider the set
of all neutrosophic soft regularly open sets in (X, τ, E). Then it is easy to see that it forms a base for some neutrosophic
soft topology on X. We call this topology the neutrosophic soft semiregularization topology of τ, to be denoted by τs.
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Clearly τS ⊆ τ. (X, τS , E) is called the neutrosophic soft semiregularization space. We can define a neutrosophic soft
topology (X, τ, E) to be neutrosophic soft semiregular iff the neutrosophic soft regularly open sets in (X, τ, E) form a
base for the neutrosophic soft topology τ on X. Thus according to the above definition, (X, τ, E) is neutrosophic soft
semiregular iff τ = τS .

Definition 10 A neutrosophic soft point
(
F̃, E

)
is said to be neutrosophic soft quasi-coincident (neutrosophic

soft q-coincident, for short) with
(
G̃, E

)
, denoted by

(
F̃, E

)
q
(
G̃, E

)
, if and only if

(
F̃, E

)
*

(
G̃, E

)c
. If

(
F̃, E

)
is not

neutrosophic soft quasi-coincident with
(
G̃, E

)
, we denote by

(
F̃, E

)
q
(
G̃, E

)
.

Definition 11 A neutrosophic soft point xe
(α,β,γ) is said to be neutrosophic soft quasi-coincident (neutrosophic

soft q-coincident, for short) with
(
F̃, E

)
, denoted by xe

(α,β,γ)q
(
F̃, E

)
, if and only if xe

(α,β,γ) *
(
F̃, E

)c
. If xe

(α,β,γ) is not

neutrosophic soft quasi-coincident with
(
F̃, E

)
, we denote by xe

(α,β,γ)q
(
F̃, E

)
.

Theorem 1 Let (X, τ, E) be a neutrosophic soft topological space. The following statements are equivalent:
(a) (X, τ, E) is neutrosophic soft semiregular;
(b) for each neutrosophic soft open set

(
Ũ, E

)
and each neutrosophic soft point xe

(α,β,γ) with xe
(α,β,γ)q

(
Ũ, E

)
, there

exists a neutrosophic soft open set
(
Ṽ , E

)
such that xe

(α,β,γ)q
(
Ṽ , E

)
⊆

[(
Ṽ , E

)]◦
⊆

(
Ũ, E

)
;

(c) for each neutrosophic soft closed set
(
Ã, E

)
and each neutrosophic soft point xe

(α,β,γ) <
(
Ã, E

)
, there exists a

neutrosophic soft regularly closed set
(
B̃, E

)
such that

(
Ã, E

)
⊆

(
B̃, E

)
and xe

(α,β,γ) <
(
B̃, E

)
;

(d) for each neutrosophic soft set
(
Ã, E

)
in (X, τ, E) and each neutrosophic soft open set B with

(
Ã, E

)
q
(
B̃, E

)
,

there exists a neutrosophic soft regularly open set
(
Ũ, E

)
such that

(
Ã, E

)
q
(
B̃, E

)
⊆

(
B̃, E

)
.
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