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Abstract: The concept of single-valued neutrosophic soft filters plays a crucial role in the study of topological spaces.
Extensive research has led to several generalizations of these filters, highlighting their significance in neutrosophic theory.
This paper introduces a novel approach to single-valued neutrosophic soft filters, along with the idea of single-valued
neutrosophic soft quasi-coincident neighborhood spaces, which are characterized by a unique interaction between the
filters and quasi-coincident neighborhood structures. Additionally, we explore advanced neutrosophic theories, focusing
on the properties and convergence of single-valued neutrosophic soft filters in soft topological spaces. Finally, we
demonstrate the existence of product fuzzy soft filters.
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Abbreviation
n-set neutrosophic set
svn-set single-valued neutrosophic set
svns-set single-valued neutrosophic soft set
svnst single-valued neutrosophic soft topology
svnsts single-valued neutrosophic soft topological spaces
svns-filter single-valued neutrosophic soft filter
(̃£, E) the collection of all single-valued neutrosophic soft set
svnsqnc-system single-valued neutrosophic soft quasi-coincident neighborhood system
svnsqnc-spaces single-valued neutrosophic soft quasi-coincident neighborhood spaces

1. Introduction
The concept of a filter on a set is a fundamental notion in topology and plays a significant role in the study of

topological structures. The foundational theory of filters is discussed comprehensively in [1], while several applications
of filter convergence in topological spaces are presented in [2]. The notion of a fuzzy filter was introduced by Höhle
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and Šostak in [3], although similar concepts, with slight variations, had appeared earlier in works such as [4–7]. Recent
research has expanded to generalized filters [8–10], exploring their applications in broader contexts. Höhle and Šostak
also examined the convergence of fuzzy topological spaces via neighborhood systems of a point in [3]. This paper aims to
introduce and explore the concept of fuzzy soft filters, demonstrate some of their properties, and analyze their convergence
in fuzzy soft topological spaces. Additionally, the existence of product fuzzy soft filters is established.

Maji et al. [11, 12] extensively explored decision-making problems alongside introducing several new definitions of
soft sets. Dey et al. [13, 14] investigated generalized neutrosophic soft multi-attribute group decision-making using the
TOPSIS method, as well as neutrosophic soft multi-attribute decision-making based on grey relational projection. The
concept of soft sets and soft groups was originally introduced by Aktas and Caǧman [15]. Subsequent developments in
fuzzy soft sets were carried out by Feng et al. [16], Chen et al. [17], Ali et al. [18], Sun et al. [19], Yang et al. [20], Kharal
and Ahmed [21], and Ahmed and Khara [22]. Shabir and Naz [23] provided definitions for soft sets that incorporated
separation axioms. The first application of fuzzy soft topology, based on Chang’s fuzzy topology [24], was introduced
by Tanay and Kandemir [25], who developed key concepts in this area. Pazar Varol and Aygün [26] later defined fuzzy
soft topology in the context of Lowen’s framework, while Aygünoǧlu et al. [27] extended these ideas by defining fuzzy
soft topology based on Šostak’s work. Additionally, Saber et al. [28] studied single-valued neutrosophic soft topological
spaces (¥, T υ , T µ , T ω) (referred to as svnst-spaces), contributing to the ongoing development of neutrosophic soft
topologies.

Smarandache introduced the concept of neutrosophic sets [29], which paved the way for subsequent research on
single-valued neutrosophic sets (svns) and neutrosophic sets (ns) byWang et al. [30] and Salama et al. [31, 32]. Numerous
applications of neutrosophic sets have been explored by various researchers [33–37].

Saber et al. conducted extensive studies in this area, including investigations on Single-Valued Neutrosophic Primal
Theory, Single-Valued Neutrosophic Ideals in Šostak’s Sense, Single-Valued Neutrosophic Soft Uniform Spaces, as
well as the connectedness and stratification of single-valued neutrosophic topological spaces [38–41] The theory of
neutrosophic sets is a well-established generalization of fuzzy sets, intuitionistic fuzzy sets, and rough sets, providing
a valuable mathematical framework for dealing with uncertainty. This paper introduces the concept of single-valued
neutrosophic soft filters, extending previous work by Ridvan et al. [42] and Abbas et al. [43].

Building on this foundation, we explore soft filters by introducing the notions of single-valued neutrosophic soft
filters and investigating their convergence properties. Additionally, we study single-valued neutrosophic soft quasi-
coincident neighbourhood spaces, highlighting key properties and examining the convergence of neutrosophic soft filters
in neutrosophic soft topological spaces.

A neutrosophic set is a powerful and generalized formal framework that extends the classical set, fuzzy set, interval-
valued fuzzy set, intuitionistic fuzzy set, and interval intuitionistic fuzzy set, particularly from a philosophical perspective.
This framework has diverse applications. For instance, in Geographical Information Systems (GIS), it helps model spatial
regions with indeterminate boundaries under conditions of uncertainty (see [44]). Additionally, neutrosophic sets are
useful in control engineering, such as in achieving average consensus in multi-agent systems, particularly in scenarios
with uncertain topologies, multiple time-varying delays, and random noisy environments (see [45]).

In the analysis, £ denotes an initial universe, E is the set of all parameters for X is the set of all svn-soft set on £

(where I = [0, 1]) and I0 = (0, 1]. (̃£, E) designates the cluster of all svn-soft set on £.
A svns-soft set fA ∈ (̃£, E) is called a single-valued neutrosophic soft point (svn-soft point) if A = {e} ⊆ E and

fA(e) is a svn-soft point in £ i.e., there exists x ∈ £ such that π fA(e)(x) = t, α fA(e)(x) = s, σ fA(e)(x) = k, t, s, k ∈ ζ0 with
t + s+k ≤ 3 and π fA(e)(y) = 0, α fA(e)(y) = 1, σ fA(e)(y) = 1 for any x ̸= y it is denoted by et, s, k

x , and the set of all svn-soft
points in £ is denoted by Pt, s, k (̃£, E). Let fA, ρB ∈ (̃£, E). Then, fA is called single-valued neutrosophic soft quasi-
coincident (svnsq-coincident) with ρB, denoted by fA q ρB if there exist e ∈ E and x ∈ £ s.t. π fA(e)(x)+ πρB(e)(x) > 1,
α fA(e)(x)+αρB(e)(x)≤ 1, σ fA(e)(x)+σρB(e)(x)≤ 1. If fA is not svnsq-coincident with ρB, that is denoted by fA q̃ ρB.
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2. Preliminaries
This section provides an in-depth exploration of the fundamental concepts and methods used in neutrosophic

and single-valued neutrosophic (SVN) set theories, laying the foundation for the later development of single-valued
neutrosophic soft quasi-coincident neighborhood spaces. As usual, I£ denotes the family of all single-valued neutrosophic
sets (abbreviated as SVNS) on £.

Definition 1 [29]. Let £ ̸= ϕ . A neutrosophic set (for short, ns) R on £ demarcated as:

R= {⟨x, πR(x), αR(x), σR(x)⟩ | x ∈ £, πR(x), αR(x), σR(x) ∈⌋
−0, 1+⌊},

representing the degree of membership where (σR(x)), the degree of falsity membership; (αR(x)) degree of indeterminacy
and πR(x) degree of nonmembership; ∀ z ∈ £ to the set £.

Definition 2 Let £ ̸= ϕ and R1, R2 ∈ I£ be in the form R1 = {⟨x, πR1
(x), αR1

(x), σR1
(x)⟩ | x ∈ £} and R2 =

{⟨x, πR2
(x), αR2

(x), σR2
(x)⟩ | x ∈ £} on £, then

(1) R1 ∩R2 is an svn-set [46], if ∀ x ∈ £,

(R1 ∩R2)(x) = min{πR1
(x), πR2

(x)}, αR3
(x) = max{αR1

(x), αR2
(x)},

σR3
(x) = max{σR1

(x), σR2
(x)}.

(2) R1 ∩R2 is an svn-set [46], if ∀ x ∈ £

(R1 ∪R2)(x) = max{πR1
(x), πR2

(x)}, αR3
(x) = max{αR1

(x), αR2
(x)},

σR3
(x) = min{σR1

(x), σR2
(x)}.

(3) R1 ⊆ R2 [47] for all x ∈ £ defined as:

πR1
(x)≤ πR2

(x), αR1
(x)≥ αR2

(x), σR1
(x)≥ σR2

(x).

(4) The complement of the set R [30] (Rc) defined as next

πRc (x) = σR(x), αRc (x) = 1−αR(x), σRc (x) = πR(x).

Definition 3 [28] fA is a svn-soft set on £ where, f : E → I£; i.e., fe = f (e) is a svn-set on £, for every e ∈ E and
f (e) = ⟨0, 1, 1⟩, if e ̸∈ E.

The svn-set f (e) is termed as an element of the svn-soft set fA. Thus, a svn-soft set fE on £ can be represented by the
set of ordered pairs:

( f , E) =
{
(e, f (e)) | e ∈ E, f (e) ∈ I£}= {(e, ⟨π f (e), α f (e), σ f (e)⟩) | e ∈ E, f (e) ∈ I£

}
,
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where σ f : E → I (σ f is called as a nonmembership function), π f : E → I (α f is called as a membership function), and
α f : E → I (α f is called as indeterminacy function) of svn-soft set.

A svn-soft set fE on £ is named as a null svn-soft sets (Φ̃), if πfA(e) = 0, σfA(e) = 1 and αfA(e) = 1, ∀ e ∈ E.
A svn-soft set fE on £ is called absolute svn-soft set (Ẽ), if π fA

(e) = 1, α fA
(e) = 0 and σ fA

(e) = 0, for any e ∈ E.

Definition 4 [28] A mapping T π , T α , T σ : E → I (̃£, E) is termed to be single-valued neutrosophic soft topology
(svnst) on £, if it meets the following criteria, for every e ∈ E:

(T1) T π
e (Φ̃) = T π

e (Ẽ) = 1 and T α
e (Φ̃) = T α

e (Ẽ) = T σ
e (Φ̃) = T σ

e (Ẽ) = 0,
(T2) T π

e ( fA ⊓ρB)≥ T π
e ( fA)∧T π

e (ρB), T α
e ( fA ⊓ρB)≤ T α

e ( fA)∨T α
e (ρB),

T σ
e ( fA ⊓ρB)≤ T σ

e ( fA)∨T σ
e (ρB), ∀ fA, ρB ∈ (̃£, E),

(T3) T π
e (
⊔

i∈Γ[ fA]i)≥
∧

i∈Γ T π
e ([ fA]i), T α

e (
⊔

i∈Γ[ fA]i)≤
∨

i∈Γ τα
e ([ fA]i),

T σ
e (
⊔

i∈Γ[ fA]i)≤
∨

i∈Γ T σ
e ([ fA]i), ∀ fA, ρB ∈ (̃£, E).

The quadruple (£, T π , T α , T σ ) is said to be a svnst-spaces. Representing the degree of openness (T π
e ( fA)), the

degree of indeterminacy (T α
e ( fA)), and the degree of non-openness (T σ

e ( fA)); of a svns-setwith respect to that parameter
e ∈ E. Occasionally, we will write T πασ for (T π , T α , T σ ), and it will be no ambiguity.

3. Single-valued neutrosophic soft filters
Within the field of mathematical harmony, Single-Valued Neutrosophic Soft Filters are the result of the combination

of neutrosophic logic with soft set theory. These filters provide an integrative structure to deal with uncertainty by serving
as crucial bridges between the fields of soft computing and neutrosophic research. Precisely defined, these svn-soft
filters reveal their core, from compatibility conditions controlling intersection operations to basic characteristics capturing
limit conditions. A central theorem emphasizes the group interaction by giving an orderly approach to combine separate
filters into an integrated unit. Through our study of this mathematical setting, the svn-soft filters not only reveal their
complexities but also open up fresh prospects for the construction of single-valued neutrosophic soft topologies, showing
their important impact on precisely and effectively understanding uncertainty.

We begin it with the following:
Definition 5 A mapping F π , F α , F σ : E → I (̃£, E) is termed to be svn-soft filter on £, if it meets the following

criteria, for every e ∈ E:
(F1) F π

e (Φ̃) = 0, F α
e (Φ̃) = 1, F σ

e (Φ̃) = 1 and F π
e (Ẽ) = 1, F α

e (Ẽ) = 0, F σ
e (Ẽ) = 0,

(F2) F π
e ( fA ⊓ρB)≥ F π

e ( fA)∧F π
e (ρB), F α

e ( fA ⊓ρB)≤ F α
e ( fA)∨F α

e (ρB),
F σ

e ( fA ⊓ρB)≤ F σ
e ( fA)∨F σ

e (ρB), ∀ fA, ρB ∈ (̃£, E),
(F3) If fA ⊑ ρB, then F π

e ( fA)≤ F π
e (ρB), F α

e ( fA)≥ F α
e (ρB), F σ

e ( fA)≥ F σ
e (ρB).

If F πασ
E and F ⋆πασ

E are svn-soft filters on £, then “F πασ
E is finer than F ⋆πασ

E or ( F ⋆πασ
E is coarser than F πασ

E )”
denoted by F πασ

E ⊑ F ⋆πασ
E if and only if

F π
e ( fA)≤ F ⋆π

e ( fA), F α
e ( fA)≥ F ⋆α

e ( fA), F σ
e ( fA)≥ F ⋆σ

e ( fA),

for any e ∈ E, fA ∈ (̃£, E). Occasionally, we will write F πασ for (F π , F α , F σ ), and it will be no ambiguity.
The central belongings of svn-soft filters are deliberated in the next suggestions:
Theorem 1 Suppose that {(F πασ

j )E j , j ∈ Γ} is an family of svn-soft filter on a set £, then, the mapping F πασ =

⊓ j∈Γ(F πασ
j )E j : E → I (̃£, E) defined, for every e ∈ E, fA ∈ (̃£, E) by:

F π
e ( fA) =

∧
j∈Γ

(F π
j )e( fA), F α

e ( fA) =
∨
j∈Γ

(F α
j )e( fA), F σ

e ( fA) =
∨
j∈Γ

(F σ
j )e( fA),
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is a svn-soft filter on £.
Proof. To prove this theorem, the following conditions must be proved:
(F1)

F π
e (Φ̃) =

∧
j∈Γ

(F π
j )e(Φ̃) = 0, F α

e (Φ̃) =
∨
j∈Γ

(F α
j )e(Φ̃) = 1, F σ

e (Φ̃) =
∨
j∈Γ

(F σ
j )e(Φ̃) = 1,

and

F π
e (Ẽ) =

∧
j∈Γ

(F π
j )e(Ẽ) = 1, F α

e (Ẽ) =
∨
j∈Γ

(F α
j )e(Ẽ) = 0, F σ

e (Ẽ) =
∨
j∈Γ

(F σ
j )e(Ẽ) = 0.

(F2) for all fA, ρB ∈ (̃£, E), we have

F π
e ( fA)∧F π

e (ρB) =
∧
j∈Γ

(F π
j )e( fA)∧

∧
j∈Γ

(F π
j )e(ρB)

≤
∧
j∈Γ

((F π
j )e( fA)∧ (F π

j )e(ρB))

≤
∧
j∈Γ

(F π
j )e( fA ⊓ρB)

=F π
e ( fA ⊓ρB)

F α
e ( fA)∨F α

e (ρB) =
∨
j∈Γ

(F α
j )e( fA)∨

∨
j∈Γ

(F α
j )e(ρB)

≥
∨
j∈Γ

((F α
j )e( fA)∨ (F α

j )e(ρB))

≥
∨
j∈Γ

((F α
j )e( fA)∧ (F α

j )e(ρB))

≥
∧
j∈Γ

(F α
j )e( fA ⊓ρB)

=F α
e ( fA ⊓ρB)
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F σ
e ( fA)∨F σ

e (ρB) =
∨
j∈Γ

(F σ
j )e( fA)∨

∨
j∈Γ

(F σ
j )e(ρB)

≥
∨
j∈Γ

((F σ
j )e( fA)∨ (F σ

j )e(ρB))

≥
∨
j∈Γ

((F σ
j )e( fA)∧ (F σ

j )e(ρB))

≥
∧
j∈Γ

(F σ
j )e( fA ⊓ρB)

=F σ
e ( fA ⊓ρB).

(F3) If fA ⊑ ρB, then

(F π
j )e( fA)≤ (F π

j )e(ρB), (F
α
j )e( fA)≥ (F α

j )e(ρB), (F
σ
j )e( fA)≥ (F σ

j )e(ρB),

for every e ∈ E, j ∈ Γ, and hence

F π
e ( fA) =

∧
j∈Γ

(F π
j )e( fA)≤

∧
j∈Γ

(F π
j )e(ρB) = F π

e (ρB)

F α
e ( fA) =

∨
j∈Γ

(F α
j )e( fA)≥

∨
j∈Γ

(F α
j )e(ρB) = F α

e (ρB)

F σ
e ( fA) =

∨
j∈Γ

(F σ
j )e( fA)≥

∨
j∈Γ

(F σ
j )e(ρB) = F σ

e (ρB)

By proving the three conditions, we have proven the above theorem.
From a svn-soft filter fA :: E → I (̃£, E), we can obtain a single-valued neutrosophic soft topologyTF on £ as follows:
Theorem 2 Taken that F πασ

E be a svn-soft filter on £ and a map T π
F , T α

F , T σ
F : E → I (̃£, E) defined by

(T π
F )e( fA) =

{
F π

e ( fA), if fA ̸= Φ̃,

1, if fA = Φ̃,

(T α
F )e( fA) =

{
F α

e ( fA), if fA ̸= Φ̃,

0, if fA = Φ̃,
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(T σ
F )e( fA) =

{
F σ

e ( fA), if fA ̸= Φ̃,

0, if fA = Φ̃,

then, (£, (T πασ
F )E) is a svnst-spaces.

Proof. It is straightforward and thus, it is omitted.
Consider the map ϑ : £ → X between two sets, and the map φ : E → F between two parameters.
Theorem 3 Let ϑφ : (̃£, E)→ ˜(X , F) be a mapping and F πασ

E be a svn-soft filter on £. Then, we can define the
mapping

ϑφ(F
πασ
e )(ρB) = F πασ

e (ϑ−1
φ (ρB)), ∀ e ∈ E ρB ∈ ˜(X , F),

so that ϑφ(F πασ
E ) is a svn-soft filter on X .

Proof. To prove this theorem, the following conditions must be proved:
(F1)

ϑφ(F
π
e (Φ̃) = F π

e (ϑ−1
φ (Φ̃)) = 0, ϑφ(F

α
e )(Φ̃) = F α

e (ϑ−1
φ (Φ̃)) = 1,

ϑφ(F
σ
e )(Φ̃) = F σ

e (ϑ−1
φ (Φ̃)) = 1,

and

ϑφ(F
π
e (F̃) = F π

e (ϑ−1
φ (F̃)) = 1, ϑφ(F

α
e )(F̃) = F α

e (ϑ−1
φ (F̃)) = 0,

ϑφ(F
σ
e )(F̃) = F σ

e (ϑ−1
φ (F̃)) = 0.

(F2) For every fA, ρB ∈ ˜(X , F), we obtain

ϑφ(F
π
e )( fA)∧ϑφ(F

π
e )(ρB) =F π

e (ϑ−1
φ ( fA))∧F π

e (ϑ−1
φ (ρB))

≤F π
e (ϑ−1

φ ( fA)⊓ϑ−1
φ (ρB))

=F π
e (ϑ−1

φ ( fA ⊓ρB))

=ϑφ(F
π
e )( fA ⊓ρB).
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ϑφ(F
α
e )( fA)∨ϑφ(F

α
e )(ρB) =F α

e (ϑ−1
φ ( fA))∨F α

e (ϑ−1
φ (ρB))

≥F α
e (ϑ−1

φ ( fA)⊔ϑ−1
φ (ρB))

=F α
e (ϑ−1

φ ( fA ⊔ρB))

=ϑφ(F
α
e )( fA ⊔ρB)

≥ϑφ(F
α
e )( fA ⊓ρB).

ϑφ(F
σ
e )( fA)∨ϑφ(F

σ
e )(ρB) =F σ

e (ϑ−1
φ ( fA))∨F σ

e (ϑ−1
φ (ρB))

≥F σ
e (ϑ−1

φ ( fA)⊔ϑ−1
φ (ρB))

=F σ
e (ϑ−1

φ ( fA ⊔ρB))

=ϑφ(F
σ
e )( fA ⊔ρB)

≥ϑφ(F
σ
e )( fA ⊓ρB).

(F3) If fA ⊑ ρB, then

ϑφ(F
π
e )( fA) = F π

e (ϑ−1
φ ( fA))≤ F π

e (ϑ−1
φ (ρB)) = ϑφ(F

π
e )(ρB),

ϑφ(F
α
e )( fA) = F α

e (ϑ−1
φ ( fA))≥ F α

e (ϑ−1
φ (ρB)) = ϑφ(F

α
e )(ρB),

ϑφ(F
σ
e )( fA) = F σ

e (ϑ−1
φ ( fA))≥ F σ

e (ϑ−1
φ (ρB)) = ϑφ(F

σ
e )(ρB).

By proving the three conditions, we have proven the above theorem.
Suppose that F πασ

E and F ⋆πασ
E are two svn-soft filters on £ and X correspondingly, and ϑφ : (̃£, E)→ ˜(X , F) a

mapping. Then, ϑφ is called svn-soft filter map.
Theorem 4Make that {(F πασ

j )E , j ∈ Γ} a family of svn-soft filters on £ fulfills the next case:
(C) If ( fA) j ∈ ((F πασ

j )E)
◦ for each j ∈ Γ, so we get ⊓ j∈Γ0( fA) j ̸= Φ̃ for any finite subset Γ0 of Γ.

If we defined a mappings

⊔ j∈ΓF π
j : E → I (̃£, E), ⊓ j∈ΓF α

j : E → I (̃£, E), ⊓ j∈ΓF σ
j : E → I (̃£, E),

as next: for all e ∈ E
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(⊔
j∈Γ

(F π
j )

)
e

(ρB) =


∨
{
∧

j∈Γ0

(F π
j )e((ρB) j) | ρB = ⊓ j∈Γ0(ρB) j}, if (ρB) j ∈ ((F π

j )E)
◦,

0, otherwise,

(
⊓ j∈Γ(F

α
j )
)

e (ρB) =


∧
{
∨

j∈Γ0

(F α
j )e((ρB) j) : ρB = ⊓ j∈Γ0(ρB) j}, if (ρB) j ∈ ((F α

j )E)
◦,

1, otherwise,

(
⊓ j∈Γ(F

σ
j )
)

e (ρB) =


∧
{
∨

j∈Γ0

(F σ
j )e((ρB) j) : ρB = ⊓ j∈Γ0(ρB) j}, if (ρB) j ∈ ((F σ

j )E)
◦,

1, otherwise,

where the supermom
∨
is taken for any finite index subset Γ0 of Γ such that ρB = ⊓ j∈Γ0(ρB) j. Then

⊔
j∈Γ

(F πασ
j )E is the

coarsest svn-soft filter finer than (F πασ
j )E for every j ∈ Γ.

Proof. Initially; we will show thatH πασ
E

=
⊔
j∈Γ

(F πασ
j )E , [such that,H π

e =
⊔
j∈Γ

(F π
j )e,H α

e =⊓ j∈Γ(F
α
j )e, H σ

e =

⊓ j∈Γ(F σ
j )e] is a svn-soft filter on £.

(F1) Obviously, H π
e (Φ̃) = 0, H α

e (Φ̃) = 1, H σ
e (Φ̃) = 1 and H π

e (Ẽ) = 1, H α
e (Ẽ) = 0, H σ

e (Ẽ) = 0 ∀, e ∈ E.
(F2) For any finite index subsets G and N of Γ such that

π fA = ⊓i∈G(π fA)i, α fA =
⊔
i∈G

(α fA)i, σ fA =
⊔
i∈G

(σ fA)i,

πρB = ⊓n∈N(πρB)n, αρB = ⊓n∈N(αρB)n, σρB = ⊓n∈N(σρB)n,

we have

fA ⊓ρB = [⊓i∈G( fA)i ⊓⊓n∈N(ρB)n]

Furthermore, for all m ∈ G∩N, put fA ⊓ρB = ⊓m∈G∪N(hC)m,C = A∩B, where

π(hC)m =


π( fA)m , if n ∈ G− (G∩N),

π(ρB)m , if m ∈ N − (G∩N),

π( fA)m ∩π(ρB)m , if m ∈ G∩N,

α(hC)m =


α( fA)m , if m ∈ G− (G∩N),

α(ρB)m , if m ∈ N − (G∩N),

α( fA)m ∪α(ρB)m , if m ∈ G∩N,
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σ(hC)m =


σ( fA)m , if m ∈ G− (G∩N),

σ(ρB)m , if m ∈ N − (G∩N),

σ( fA)m ∪σ(ρB)m , if m ∈ G∩N,

which means that

H π
e ( fA ⊓ρB)≥

∧
m∈G∩N

(F π
e )m(hC)m ≥

∧
i∈G

(F π
e )i( fA)i ∧

∧
n∈N

(F π
e )n(ρB)n,

H α
e ( fA ⊓ρB)≤

∨
m∈G∩N

(F α
e )m(hC)m ≤

∨
i∈G

(F α
e )i( fA)i ∨

∨
n∈N

(F α
e )n(ρB)n,

H σ
e ( fA ⊓ρB)≤

∨
m∈G∩N

(F σ
e )m(hC)m ≤

∨
i∈G

(F σ
e )i( fA)i ∨

∨
n∈N

(F σ
e )n(ρB)n.

Therefore,

H π
e ( fA ⊓ρB)≥ H π

e ( fA)∧H π
e (ρB), H α

e ( fA ⊓ρB)≤ H α
e ( fA)∨H α

e (ρB),

H σ
e ( fA ⊓ρB)≤ H σ

e ( fA)∨H σ
e (ρB).

(F3) Take that fA ⊑ ρB, according the definition of H , there exists a finite index set G with

π fA = ⊓i∈G(π fA)i, α fA =
⊔
i∈G

(α fA)i, σ fA =
⊔
i∈G

(σ fA)i,

therefore

H π
e ( fA)≥

∧
i∈G

(F π
e )i(( fA)i), H α

e ( fA)≤
∨
i∈G

(F α
e )i(( fA)i),

H σ
e ( fA)≤

∨
i∈G

(F σ
e )i(( fA)i).

On the other hand, since ρB = fA ⊔ρB = ⊓i∈G(( fA)i ⊔ρB), then we obtain
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H π
e (ρB)≥

∧
i∈G

(F π
e )i(( fA)i ⊔ρB)≥

∧
i∈G

(F π
e )i(( fA)i),

H α
e (ρB)≤

∨
i∈G

(F α
e )i(( fA)i ⊓ρB)≤

∨
i∈G

(F α
e )i(( fA)i),

H σ
e (ρB)≤

∨
i∈G

(F σ
e )i(( fA)i ⊓ρB)≤

∨
i∈G

(F σ
e )i(( fA)i).

Hence, H π
e (ρB)≥ H π

e ( fA), H α
e ( fA)≤ H α

e ( fA) and H σ
e (ρB)≤ H σ

e ( fA). Now, we will show that

H π
e ( fA)≥ (F π

e ) j( fA), H α
e ( fA)≤ (F α

e ) j( fA), H σ
e ( fA)≤ (F σ

e ) j( fA),

for each j ∈ Γ from the next:
If (F π

e ) j( fA) = 0, (F α
e ) j( fA) = 1, (F σ

e ) j( fA) = 1, then it is trivial.
If (F π

e ) j( fA)> 0, (F α
e ) j( fA)< 1, (F σ

e ) j( fA)< 1, then for fA = fA ⊓ Ẽ, we obtain

H π
e ( fA)≥ (F π

e ) j( fA)∧ (F π
e ) j(Ẽ) = (F π

e ) j( fA),

H α
e ( fA)≤ (F α

e ) j( fA)∨ (F α
e ) j(Ẽ) = (F α

e ) j( fA),

H σ
e ( fA)≤ (F σ

e ) j( fA)∨ (F σ
e ) j(Ẽ) = (F σ

e ) j( fA).

If G πασ
E ⊒ (F πασ

j )E for each j ∈ Γ, we will show that G πασ
E ⊒ H πασ

E . By the definition of H , there exists a finite
index set G with fA = ⊓i∈G( fA)i so that

H π
e ( fA)≥

∧
i∈G

(F π
e )i(( fA)i), H α

e ( fA)≤
∨
i∈G

(F α
e )i(( fA)i),

H σ
e ( fA)≤

∨
i∈G

(F σ
e )i(( fA)i).

On the other hand, since G πασ
E ⊒ (F πασ

i )E for each i ∈ G, then we have

G π
e ( fA)≥

∧
i∈G

G π
e (( fA)i)≥

∧
i∈G

(F π
e )i(( fA)i),

G α
e ( fA)≤

∨
i∈G

G α
e (( fA)i)≤

∨
i∈G

(F α
e )i(( fA)i),
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G σ
e ( fA)≤

∨
i∈G

G σ
e (( fA)i)≤

∨
i∈G

(F σ
e )i(( fA)i).

Thus, G π
e ( fA)≥ H π

e ( fA), G α
e ( fA)≤ H α

e ( fA) and G σ
e ( fA)≤ H σ

e ( fA).
Theorem 5 Let ϑφ : (̃£, E)→ ˜(X , F) be a mapping and F πασ

E be a svn-soft filter on X . Then, we can define the
mapping ϑ−1

φ (F πασ
F ) : E → I (̃£, E) for all g ∈ F by:

ϑ−1
φ (F π

g )( fA) =

{ ∨
{F π

g (ρB) : fA = ϑ−1
φ (ρB)}, if ρB ̸= Φ̃,

0, if ρB = Φ̃,

ϑ−1
φ (F α

g )( fA) =

{ ∧
{F α

g (ρB) : fA = ϑ−1
φ (ρB)}, if ρB ̸= Φ̃,

1, if ρB = Φ̃,

ϑ−1
φ (F σ

g )( fA) =

{ ∧
{F σ

g (ρB) : fA = ϑ−1
φ (ρB)}, if ρB ̸= Φ̃,

1, if ρB = Φ̃,

so that ϑ−1
φ (F πασ ) is a svn-soft filter on £.

Proof. (F1) It is clear that ϑ−1
φ (F π

g )(Φ̃) = 0, ϑ−1
φ (F α

g )(Φ̃) = 1, ϑ−1
φ (F σ

g )(Φ̃) = 1 and ϑ−1
φ (F π

g )(Ẽ) = 1,
ϑ−1

φ (F α
g )(Ẽ) = 0, ϑ−1

φ (F σ
g )(Ẽ) = 0 for all g ∈ F .

(F2) It is proved from that:

ϑ−1
φ (F π

g )( fA)∧ϑ−1
φ (F π

g )(ρB) =
(∨

{F π
g (zD) : fA = ϑ−1

φ (zD)}
)
∧
(∨

{F π
g (hC) : ρB = ϑ−1

φ (hC)}
)

=
∨
{F π

g (zD)∧F π
g (hC) :A ⊓ρB = ϑ−1

φ (zD)⊓ϑ−1
φ (hC)}

≤
∨
{F π

g (zD ⊓hC) : fA ⊓ρB = ϑ−1
φ (zD)⊓ϑ−1

φ (hC)}

≤ϑ−1
φ (F π

g )( fA ⊓ρB),

ϑ−1
φ (F α

g )( fA)∨ϑ−1
φ (F α

g )(ρB) =
(∧

{F α
g (zD) : fA = ϑ−1

φ (zD)}
)
∨
(∧

{F α
g (hC) : ρB = ϑ−1

φ (hC)}
)

=
∧
{F α

g (zD)∨F α
g (hC) : fA ⊔ρB = ϑ−1

φ (zD)⊔ ϑ−1
φ (hC)}

≥
∧
{F α

g (zD ⊓hC) : fA ⊓ρB = ϑ−1
φ (zD)⊓ ϑ−1

φ (hC)}

≥ϑ−1
φ (F α

g )( fA ⊓ρB),
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ϑ−1
φ (F σ

g )( fA)∨ϑ−1
φ (F σ

g )(ρB) =
(∧

{F σ
g (zD) : fA = ϑ−1

φ (zD)}
)
∨
(∧

{F σ
g (hC) : ρB = ϑ−1

φ (hC)}
)

=
∧
{F σ

g (zD)∨F σ
g (hC) : fA ⊔ρB = ϑ−1

φ (zD)⊔ ϑ−1
φ (hC)}

≥
∧
{F σ

g (zD ⊓hC) : fA ⊓ρB = ϑ−1
φ (zD)⊓ ϑ−1

φ (hC)}

≥ϑ−1
φ (F σ

g )( fA ⊓ρB).

(F3) If fA ⊑ ρB, then

ϑ−1
φ (F π

g )( fA) = F π
g (ϑφ( fA))≤ F π

g (ϑφ(ρB)) = ϑ−1
φ (F π

g )(ρB),

ϑ−1
φ (F α

g )( fA) = F α
g (ϑφ( fA))≥ F α

g (ϑφ(ρB)) = ϑ−1
φ (F α

g )(ρB),

ϑ−1
φ (F σ

g )( fA) = F σ
g (ϑφ( fA))≥ F σ

g (ϑφ(ρB)) = ϑ−1
φ (F σ

g )(ρB).

Theorem 6 Let {(F πασ
j )E j , j ∈ Γ} be a family of svn-soft filters on £ j, E j are parameter sets and E = ∏

j∈Γ
E j. Let

£ j = ∏
j∈Γ

£ j be the product space. } j : £ → £ j, φ j : E → E j are the projection maps for each j ∈ Γ and (}φ) j : (̃£, E)→

˜(£ j, E j). Then, we can define a maps F π : E → I (̃£, E), F α : E → I (̃£, E), F σ : E → I (̃£, E) by:

F π
e ( fA) =


∨{ ∧

j∈G
(F π

j )e((ρB) j) : fA = ⊓ j∈G(}−1
φ ) j((ρB) j)

}
, if (ρB) j ∈

(
(F π

j )E j

)◦
,

0, otherwise,

F α
e ( fA) =


∧{ ∨

j∈G
(F α

j )e((ρB) j) : fA =
⊔

j∈G
(}−1

φ ) j((ρB) j)

}
, if (ρB) j ∈

(
(F α

j )E j

)◦
,

1, otherwise,

F σ
e ( fA) =


∧{ ∨

j∈G
(F σ

j )e((ρB) j) : fA =
⊔

j∈G
(}−1

φ ) j((ρB) j)

}
, if (ρB) j ∈

(
(F σ

j )E j

)◦
,

1, otherwise,

where the supermom
∨
is taken for any finite index subset G of Γ such that π fA = π⊓ j∈G(}−1

φ ) j((ρB) j)
, α fA = α ⊔

j∈G
(}−1

φ ) j((ρB) j)

and σ fA = σ ⊔
j∈G

(}−1
φ ) j((ρB) j)

. Then (1) For each fA ∈ (̃£, E), we obtain
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F π
e ( fA) =

∨
j∈Γ

(}−1
φ ) j(F

π
j )e j( fA), F α

e ( fA) =
∧
j∈Γ

(}−1
φ ) j(F

α
j )e j( fA),

F σ
e ( fA) =

∧
j∈Γ

(}−1
φ ) j(F

σ
j )e j( fA).

(2) F πασ is the coarsest svn-soft filter on £ for which each projection map (}φ) j : (̃£, E)→ ˜(£ j, E j) is a svn-soft
filter mapping.

(3) δφ : (χ, H πασ
F ) → (£, F πασ

E ) is a svn-soft filter mapping if and only if for each j ∈ Γ, we have (}φ) j ◦ δφ :
(χ, H πασ

F )→ (£ j, (F πασ
j )E j) is a svn-soft filter mapping.

Proof. (1) From Theorem 5, each (}−1
φ ) j((F πασ

j )E j) is a svn-soft filter on £ j. Firstly, we will show that
∨
j∈Γ

(}−1
φ ) j

((F πασ
j )E j) exists, that is, it satisfies the condition (C) of Theorem 4.

(C) If ( fA) j ∈ (}−1
φ ) j((F πασ

j )E j)
◦ ∀ j ∈ Γ, there exists (ρB) j ∈ (̃χ, F) with ( fA) j = (}−1

φ ) j((ρB) j) such that
(F π

j )e j((ρB) j) > 0, (F α
j )e j((ρB) j) < 1 and (F σ

j )e j((ρB) j) < 1. It implies that (ρB) j ̸= Φ̃, that is, there exists κ j ∈ £ j

with π(ρB) j(κ j)> 0, α(ρB) j(κ j)< 1 and σ(ρB) j(κ j)< 1. For every finite index subset G of Γ, put

κ =

{
}−1

i (κi), if κi ∈ £i for every i ∈ G,

}−1
j (κ j), if κ j ∈ £ j for every j ∈ Γ−G.

Then, we have

π ∧
j∈G

( fe) j(κ) = π ∧
j∈G

(}−1
φ ) j(ρφ(e)) j

(κ) = π ∧
j∈G

(ρφ(e)) j(κ j)> 0,

α ∨
j∈G

( fe) j(κ) = α ∨
j∈G

(}−1
φ ) j(ρφ(e)) j

(κ) = α ∨
j∈G

(ρφ(e)) j(κ j)< 1,

σ ∨
j∈G

( fe) j(κ) = σ ∨
j∈G

(}−1
φ ) j(ρφ(e)) j

(κ) = σ ∨
j∈G

(ρφ(e)) j(κ j)< 1.

We will show that F πασ =
∨
j∈Γ

(}−1
φ ) j(F πασ

j ) By the definition of F πασ
E j

there exists a finite index set G ∈ Γ with

π fA = π⊓i∈G(}−1
φ )i(ρB)i

, α fA = α ⊔
i∈G

(}−1
φ ) j(ρB)i

and σ fA = σ ⊔
i∈G

(}−1
φ )i(ρB)i

such that

F π
e ( fA)≥

∧
i∈G

(F π
φ(e))i(ρφ(e))i), F α

e ( fA)≤
∨
i∈G

(F α
φ(e))i((ρφ(e))i)

F σ
e ( fA)≤

∨
i∈G

(F σ
φ(e))i((ρφ(e))i),

putting π( fA)i = π(}−1
φ )i(ρB)i

, α( fA)i = α(}−1
φ )i(ρB)i

and σ( fA)i = σ(}−1
φ )i(ρB)i

for each i ∈ G, then for
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π fA = π⊓i∈G( fA)i = π⊓i∈G(}−1
φ )i((F

π
i )φ(e))((ρB)i)

,

α fA = α⊔i∈G( fA)i = α⊔i∈G(}−1
φ )i((F

α
i )φ(e))((ρB)i)

,

σ fA = σ⊔i∈G( fA)i = σ⊔i∈G(}−1
φ )i((F

σ
i )φ(e))((ρB)i)

,

we have

∨
j∈Γ

(}−1
φ ) j(F

π
j )e j(ρB)≥

∧
i∈G

(}−1
φ )i(F

π
i )ei(( fA)i),

∧
j∈Γ

(}−1
φ ) j(F

α
j )e j(ρB)≤

∨
i∈G

(}−1
φ )i(F

α
i )ei(( fA)i),

∧
j∈Γ

(}−1
φ ) j(F

σ
j )e j(ρB)≤

∨
i∈G

(}−1
φ )i(F

σ
i )ei(( fA)i).

Hence,

∨
j∈Γ

(}−1
φ ) j(F

π
j )e j ⊒ F π

e ,
∧
j∈Γ

(}−1
φ ) j(F

α
j )e j ⊑ F α

e ,
∧
j∈Γ

(}−1
φ ) j(F

σ
j )e j ⊑ F σ

e .

For every finite index set L ⊆ Γ with πhC = π⊓l∈L( fA)l
, αhC = α⊔l∈L( fA)l

and σhC = σ⊔l∈L( fA)l
, we have

∨
j∈Γ

(}−1
φ ) j(F

π
j )e j(hC)≥

∧
l∈L

(}−1
φ )l(F

π
l )el (( fA)l),

∧
j∈Γ

(}−1
φ ) j(F

α
j )e j(hC)≤

∨
l∈L

(}−1
φ )l(F

α
l )el (( fA)l),

∧
j∈Γ

(}−1
φ ) j(F

σ
j )e j(hC)≤

∨
l∈L

(}−1
φ )l(F

σ
l )el (( fA)l),

and there exists (ρB)l ∈ ˜(£l , El) with ( fA)l = (}−1
φ )l((ρB)l) such that
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∧
l∈L

(}−1
φ ) j(F

π
l )el (( fA)l)≥

∧
l∈L

(F π
l )φ(e)((ρB)l),

∨
l∈L

(}−1
φ ) j(F

α
l )el (( fA)l)≤

∨
l∈L

(F α
l )φ(e)((ρB)l),

∨
l∈L

(}−1
φ ) j(F

σ
l )el (( fA)l)≤

∨
l∈L

(F σ
l )φ(e)((ρB)l).

On the other hand, for πhC = π⊓l∈L( fA)l
= π⊓l∈L(}−1

φ )l((ρB)l)
, πhC = α⊔l∈L( fA)l

= α⊔l∈L(}−1
φ )l((ρB)l)

and σhC = α⊔l∈L( fA)l
=

σ⊔l∈L(}−1
φ )l((ρB)l)

we have

(F π
e )(hC)≥

∧
l∈L

(F π
l )φ(e)((ρB)l), (F

α
e )(hC)≤

∨
l∈L

(F α
l )φ(e)((ρB)l)

(F σ
e )(hC)≤

∨
l∈L

(F σ
l )φ(e)((ρB)l).

Then,

(}−1
φ ) j(F

π
j )e j ⊑ F π

e , (}−1
φ ) j(F

α
j )e j ⊒ F α

e , (}−1
φ ) j(F

σ
j )e j ⊒ F σ

e ,

and thus,

(}−1
φ ) j(F

π
j )e j = F π

e , (}−1
φ ) j(F

α
j )E j = F α

e , (}−1
φ ) j(F

σ
j )e j = F σ

e .

(2) From (1) above, Theorem 4, and Theorem 5, we get that F πασ
E is a svn-soft filter on £. For each j ∈ Γ, and

(ρB) j ∈ ˜(£ j, E j), and by the definition of F πασ
E , we then have

F π
e ((}−1

φ ) j(ρB) j)≥ (F π
j )φ(e)((ρB) j), F α

e ((}−1
φ ) j(ρB) j)≤ (F α

j )φ(e)((ρB) j),

F σ
e ((}−1

φ ) j(ρB) j)≤ (F σ
j )φ(e)((ρB) j).

Hence, (}φ) j : (£, F πασ
E )→ (£ j, F πασ

E j
) is a svn-soft filter mapping.

Let (}φ) j : (£, G πασ
E )→ (£ j, F πασ

E j
) svn-soft filter mapping for each j ∈ Γ, that is,

G π
e ((}−1

φ ) j((ρB) j))≥ (F π
j )φ(e)((ρB) j), G α

e ((}−1
φ ) j((ρB) j))≤ (F α

j )φ(e)((ρB) j),

G σ
e ((}−1

φ ) j(ρB) j)≤ (F σ
j )φ(e)((ρB) j),
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for all finite index set G with π fA = π⊓i∈G((}−1
φ )i(ρB)i)

, α fA = α⊔i∈G((}−1
φ )i(ρB)i)

and σ fA = σ⊔i∈G((}−1
φ )i(ρB)i)

, and thus,

G π
e ( fA)≥

∧
i∈G

G π
e ((}−1

φ )i((ρB)i))≥
∧
i∈G

(F π
i )φ(e)((ρB)i),

G α
e ( fA)≤

∨
i∈G

G α
e ((}−1

φ )i((ρB)i))≤
∨
i∈G

(F α
i )φ(e)((ρB)i),

G σ
e ( fA)≤

∨
i∈G

G σ
e ((}−1

φ )i((ρB)i))≤
∨
i∈G

(F σ
i )φ(e)((ρB)i),

which implies that

G π
e ( fA)≥ F π

e ( fA), G α
e ( fA)≤ F α

e ( fA), G σ
e ( fA)≤ F σ

e ( fA),

for each fA ∈ (̃£, E).
(3) Necessity of the composition condition is clear since the composition of svn-soft filter mappings is a svn-soft

filter mapping.
Conversely, let δφ : (χ, H πασ

F ) → (£, F πασ
E ) is just a svn-soft mapping. For every finite index set G with

π fA = π⊓i∈G((}−1
φ )i(ρB)i)

, α fA = α⊔i∈G((}−1
φ )i(ρB)i)

and σ fA = σ⊔i∈G((}−1
φ )i(ρB)i)

. Since for each j ∈ Γ, we have ((}φ) j ◦ δφ) :

(χ, H πασ
F )→ (£ j, (F πασ

j )E j) is a svn-soft filter mapping and

(F π
j )φ(e)((ρB) j)≤ H π

e (δ−1
φ ((}−1

φ ) j((ρB) j))),

(F α
j )φ(e)((ρB) j)≥ H α

e (δ−1
φ ((}−1

φ ) j((ρB) j))),

(F σ
j )φ(e)((ρB) j)≥ H σ

e (δ−1
φ ((}−1

φ ) j((ρB) j))).

It follows that

H π
e (δ−1

φ ((}−1
φ )i((ρB)i)))≥ F π

φ(e)((ρB)i),

H α
e (δ−1

φ ((}−1
φ )i((ρB)i)))≤ F α

φ(e)((ρB)i),

H σ
e (δ−1

φ ((}−1
φ )i((ρB)i)))≤ F σ

φ(e)((ρB)i).

Hence, we have

Volume 5 Issue 4|2024| 6453 Contemporary Mathematics



H π
e ((δ−1

φ )( fA))≥
∧
i∈G

H π
e ((δ−1

φ )((}−1
φ )i((ρB)i)))≥

∧
i∈G

(F π
i )φ(e)((ρB)i),

H α
e ((δ−1

φ )( fA))≤
∨
i∈G

H α
e ((δ−1

φ )((}−1
φ )i((ρB)i)))≤

∨
i∈G

(F α
i )φ(e)((ρB)i),

H σ
e ((δ−1

φ )( fA))≤
∨
i∈G

H σ
e ((δ−1

φ )((}−1
φ )i((ρB)i)))≤

∨
i∈G

(F σ
i )φ(e)((ρB)i).

It implies H π
e (δ−1

φ ( fA)) ≥ F π
e ( fA), H α

e (δ−1
φ ( fA)) ≤ F α

e ( fA) and H σ
e (δ−1

φ ( fA)) ≤ F σ
e ( fA) for all fA ∈ (̃£, E).

Therefore δφ : (χ, H πασ
F )→ (£, F πασ

E ) is a svn-soft filter mapping.
Definition 6 Let {(F πασ

j )E j , j ∈ Γ} be a family of svn-soft filters on £ j, j ∈ Γ and £ = ∏
j∈Γ

£ j, E = ∏
j∈Γ

E j are product

sets, } j : £ → £ j, φ j : E → E j are the projection mappings. The product of svn-soft filters is the coarsest svn-soft filter on
£ for which all (}φ) j : (£, F πασ

E )→ (£ j, (F πασ
j )E j), j ∈ Γ, are svn-soft filter mappings.

4. Single-valued neutrosophic soft quasi-coincident neighborhood spaces
Within the field of mathematical harmony, single-valued neutrosophic soft filters (svns-filters) are the result of

the combination of neutrosophic logic with soft set theory. The focus now switches to single-valued neutrosophic
soft quasi-coincident neighborhood Spaces (svnsqcn-Spaces), a domain distinguished by its special interaction between
single-valued neutrosophic sets and quasi-coincident neighborhood structures, as we continue our exploration of advanced
neutrosophic theories.

We begin it with the following:
Definition 7 A mapping F π , F α , F σ : E → I (̃£, E) is called svns-filter on £, if it meets the following criteria, ∀

e ∈ E:
(F1) F π

e (Φ̃) = 0, F α
e (Φ̃) = 1, F σ

e (Φ̃) = 1 and F π
e (Ẽ) = 1, F α

e (Ẽ) = 0, F σ
e (Ẽ) = 0,

(F2) F π
e ( fA ⊓ρB) ≥ F π

e ( fA)∧F π
e (ρB), F α

e ( fA ⊓ρB) ≤ F α
e ( fA)∨F α

e (ρB), F σ
e ( fA ⊓ρB) ≤ F σ

e ( fA)∨F σ
e (ρB),

∀ fA, ρB ∈ (̃£, E),
(F3) If fA ⊑ ρB, then F π

e ( fA)≤ F π
e (ρB), F α

e ( fA)≥ F α
e (ρB), F σ

e ( fA)≥ F σ
e (ρB).

IfF πασ
E andF ⋆πασ

E are svns-filters on £, thenF πασ
E is finer thanF ⋆πασ

E or (F ⋆πασ
E is coarser thanF πασ

E ) denoted
by F πασ

E ⊑ F ⋆πασ
E if and only if

F π
e ( fA)≤ F ⋆π

e ( fA), F α
e ( fA)≥ F ⋆α

e ( fA), F σ
e ( fA)≥ F ⋆σ

e ( fA),

for each e ∈ E, fA ∈ (̃£, E). Occasionally, we will write F πασ for (F π , F α , F σ ), and it will be no ambiguity.
The central belongings of svn-soft filters are deliberated in the next suggestions:
Theorem 7 Suppos that {(F πασ

j )E j , j ∈ Γ} is a familyollection of svn-soft filter on a set £, then, the mapping

F πασ = ⊓ j∈Γ(F πασ
j )E j : E → I (̃£, E) defined, for every e ∈ E, fA ∈ (̃£, E) by:

F π
e ( fA) =

∧
j∈Γ

(F π
j )e( fA), F α

e ( fA) =
∨
j∈Γ

(F α
j )e( fA), F σ

e ( fA) =
∨
j∈Γ

(F σ
j )e( fA),
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is a svn-soft filter on £.
Proof. To prove this theorem, the following conditions must be proved:
(F1)

F π
e (Φ̃) =

∧
j∈Γ

(F π
j )e(Φ̃) = 0, F α

e (Φ̃) =
∨
j∈Γ

(F α
j )e(Φ̃) = 1, F σ

e (Φ̃) =
∨
j∈Γ

(F σ
j )e(Φ̃) = 1,

and

F π
e (Ẽ) =

∧
j∈Γ

(F π
j )e(Ẽ) = 1, F α

e (Ẽ) =
∨
j∈Γ

(F α
j )e(Ẽ) = 0, F σ

e (Ẽ) =
∨
j∈Γ

(F σ
j )e(Ẽ) = 0.

(F2) for all fA, ρB ∈ (̃£, E), we have

F π
e ( fA)∧F π

e (ρB) =
∧
j∈Γ

(F π
j )e( fA)∧

∧
j∈Γ

(F π
j )e(ρB)≤

∧
j∈Γ

((F π
j )e( fA)∧ (F π

j )e(ρB))

≤
∧
j∈Γ

(F π
j )e( fA ⊓ρB) = F π

e ( fA ⊓ρB),

F α
e ( fA)∨F α

e (ρB) =
∨
j∈Γ

(F α
j )e( fA)∨

∨
j∈Γ

(F α
j )e(ρB)≥

∨
j∈Γ

((F α
j )e( fA)∨ (F α

j )e(ρB))

≥
∨
j∈Γ

((F α
j )e( fA)∧ (F α

j )e(ρB))≥
∧
j∈Γ

(F α
j )e( fA ⊓ρB) = F α

e ( fA ⊓ρB),

F σ
e ( fA)∨F σ

e (ρB) =
∨
j∈Γ

(F σ
j )e( fA)∨

∨
j∈Γ

(F σ
j )e(ρB)≥

∨
j∈Γ

((F σ
j )e( fA)∨ (F σ

j )e(ρB))

≥
∨
j∈Γ

((F σ
j )e( fA)∧ (F σ

j )e(ρB))≥
∧
j∈Γ

(F σ
j )e( fA ⊓ρB) = F σ

e ( fA ⊓ρB).

(F3) If fA ⊑ ρB, then

(F π
j )e( fA)≤ (F π

j )e(ρB), (F
α
j )e( fA)≥ (F α

j )e(ρB), (F
σ
j )e( fA)≥ (F σ

j )e(ρB),

for every e ∈ E, j ∈ Γ, and hence

F π
e ( fA) =

∧
j∈Γ

(F π
j )e( fA)≤

∧
j∈Γ

(F π
j )e(ρB) = F π

e (ρB)
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F α
e ( fA) =

∨
j∈Γ

(F α
j )e( fA)≥

∨
j∈Γ

(F α
j )e(ρB) = F α

e (ρB)

F σ
e ( fA) =

∨
j∈Γ

(F σ
j )e( fA)≥

∨
j∈Γ

(F σ
j )e(ρB) = F σ

e (ρB)

By proving the three conditions, we have proven the above theorem.
From a svn-soft filter FA : E → I (̃£, E), we can obtain a svnst (T π

F
, T α

F
, T σ

F
) on £ as follows:

Theorem 8 let F πασ
E be a svn-soft filter on £ and a mappins T π

F : E → I (̃£, E), T α
F : E → I (̃£, E), T σ

F : E → I (̃£, E)

defined by

(T π
F )e( fA) =

{
F π

e ( fA), if fA ̸= Φ̃,

1, if fA = Φ̃,

(T α
F )e( fA) =

{
F α

e ( fA), if fA ̸= Φ̃,

0, if fA = Φ̃,

(T σ
F )e( fA) =

{
F σ

e ( fA), if fA ̸= Φ̃,

0, if fA = Φ̃,

then, (£, (T πασ
F )E) is a svnst-spaces.

Proof. The proof of this theory is clear, it is omitted.
Consider the map ϑ : £ → X between two sets, and the map φ : E → F between two parameters.
Theorem 9 Let ϑφ : (̃£, E)→ ˜(X , F) be a mapping and F πασ

E be a svn-soft filter on £. Then, we can define the
mapping

ϑφ(F
πασ
e )(ρB) = F πασ

e (ϑ−1
φ (ρB)), ∀ e ∈ E ρB ∈ ˜(X , F),

so that ϑφ(F πασ
E ) is a svn-soft filter on X .

Proof. To prove this theorem, the following conditions must be proved:
(F1)

ϑφ(F
π
e (Φ̃) = F π

e (ϑ−1
φ (Φ̃)) = 0, ϑφ(F

α
e )(Φ̃) = F α

e (ϑ−1
φ (Φ̃)) = 1,

ϑφ(F
σ
e )(Φ̃) = F σ

e (ϑ−1
φ (Φ̃)) = 1,

and
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ϑφ(F
π
e (F̃) = F π

e (ϑ−1
φ (F̃)) = 1, ϑφ(F

α
e )(F̃) = F α

e (ϑ−1
φ (F̃)) = 0,

ϑφ(F
σ
e )(F̃) = F σ

e (ϑ−1
φ (F̃)) = 0.

(F2) For every fA, ρB ∈ ˜(X , F), we obtain

ϑφ(F
π
e )( fA)∧ϑφ(F

π
e )(ρB) =F π

e (ϑ−1
φ ( fA))∧F π

e (ϑ−1
φ (ρB))

≤F π
e (ϑ−1

φ ( fA)⊓ϑ−1
φ (ρB))

=F π
e (ϑ−1

φ ( fA ⊓ρB))

=ϑφ(F
π
e )( fA ⊓ρB),

ϑφ(F
α
e )( fA)∨ϑφ(F

α
e )(ρB) =F α

e (ϑ−1
φ ( fA))∨F α

e (ϑ−1
φ (ρB))

≥F α
e (ϑ−1

φ ( fA)⊔ϑ−1
φ (ρB))

=F α
e (ϑ−1

φ ( fA ⊔ρB))

=ϑφ(F
α
e )( fA ⊔ρB)

≥ϑφ(F
α
e )( fA ⊓ρB),

ϑφ(F
σ
e )( fA)∨ϑφ(F

σ
e )(ρB) =F σ

e (ϑ−1
φ ( fA))∨F σ

e (ϑ−1
φ (ρB))

≥F σ
e (ϑ−1

φ ( fA)⊔ϑ−1
φ (ρB))

=F σ
e (ϑ−1

φ ( fA ⊔ρB))

=ϑφ(F
σ
e )( fA ⊔ρB)

≥ϑφ(F
σ
e )( fA ⊓ρB).

(F3) If fA ⊑ ρB, then
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ϑφ(F
π
e )( fA) = F π

e (ϑ−1
φ ( fA))≤ F π

e (ϑ−1
φ (ρB)) = ϑφ(F

π
e )(ρB),

ϑφ(F
α
e )( fA) = F α

e (ϑ−1
φ ( fA))≥ F α

e (ϑ−1
φ (ρB)) = ϑφ(F

α
e )(ρB),

ϑφ(F
σ
e )( fA) = F σ

e (ϑ−1
φ ( fA))≥ F σ

e (ϑ−1
φ (ρB)) = ϑφ(F

σ
e )(ρB).

By proving the three conditions, we have proven the above theorem.
Suppose that F πασ

E and F ⋆πασ
E are two svn-soft filters on £ and X correspondingly, and ϑφ : (̃£, E)→ ˜(X , F) a

mapping. Then, ϑφ is called svn-soft filter map.
Theorem 10 Let {(F πασ

j )E , j ∈ Γ} be a family of svns-filters on £ satisfying the following condition:
(C) If ( fA) j ∈ ((F πασ

j )E)
◦ for each j ∈ Γ, then we obtain ⊓ j∈Γ0( fA) j ̸= Φ̃ for evyry subset Γ0 of Γ.

If we defined a mapping
∨

j∈Γ F π
j ,
∧

j∈Γ F α
j ,
∧

j∈Γ F σ
j : E → I (̃£, E), as next:

(∨
j∈Γ

(F π
j )

)
e

(ρB) =


∨
{
∧

j∈Γ0

(F π
j )e((ρB) j) | ρB =

∧
j∈Γ0

(ρB) j}, if (ρB) j ∈ ((F π
j )E)

◦,

0, otherwise,

(∧
j∈Γ

(F α
j )

)
e

(ρB) =


∧
{
∨

j∈Γ0

(F α
j )e((ρB) j) : ρB =

∧
j∈Γ0

(ρB) j}, if (ρB) j ∈ ((F α
j )E)

◦,

1, otherwise,

(∧
j∈Γ

(F σ
j )

)
e

(ρB) =


∧
{
∨

j∈Γ0

(F σ
j )e((ρB) j) : ρB =

∧
j∈Γ0

(ρB) j}, if (ρB) j ∈ ((F σ
j )E)

◦,

1, otherwise,

where the supermom
∨
is taken for any finite index subset Γ0 of Γ such that ρB =

∧
j∈Γ0

(ρB) j. Then
∨
j∈Γ

(F πασ
j )E is the

coarsest svns-filter finer than (F πασ
j )E for every j ∈ Γ.

Proof. Initially; we will show that

H π
e =

∨
j∈Γ

(F π
j )e, H α

e =
∧
j∈Γ

(F α
j )e, H σ

e =
∧
j∈Γ

(F σ
j )e,

is a svn-soft filter on £.
(F1) It’s evident that, ∀, e ∈ E.

H π
e (Φ̃) = 0, H α

e (Φ̃) = 1, H σ
e (Φ̃) = 1andH π

e (Ẽ) = 1, H α
e (Ẽ) = 0, H σ

e (Ẽ) = 0.

(F2) For any two G and N finite index subsets of Γ such that
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π fA =
∧
i∈G

(π fA)i, α fA =
∨
i∈G

(α fA)i, σ fA =
∨
i∈G

(σ fA)i,

πρB =
∧

n∈N

(πρB)n, αρB =
∨

n∈N

(αρB)n, σρB =
∨

n∈N

(σρB)n,

we have

fA ⊓ρB = [
∧
i∈G

( fA)i ⊓
∧

n∈N

(ρB)n]

Furthermore, for all m ∈ G∩N, put fA ⊓ρB =
∧

m∈G∪N
(hC)m,C = A∩B, where

π(hC)m =


π( fA)m , if n ∈ G− (G∩N),

π(ρB)m , if m ∈ N − (G∩N),

π( fA)m ∩π(ρB)m , if m ∈ G∩N,

α(hC)m =


α( fA)m , if m ∈ G− (G∩N),

α(ρB)m , if m ∈ N − (G∩N),

α( fA)m ∪α(ρB)m , if m ∈ G∩N,

σ(hC)m =


σ( fA)m , if m ∈ G− (G∩N),

σ(ρB)m , if m ∈ N − (G∩N),

σ( fA)m ∪σ(ρB)m , if m ∈ G∩N,

which means that

H π
e ( fA ⊓ρB)≥

∧
m∈G∩N

(F π
e )m(hC)m ≥

∧
i∈G

(F π
e )i( fA)i ∧

∧
n∈N

(F π
e )n(ρB)n,

H α
e ( fA ⊓ρB)≤

∨
m∈G∩N

(F α
e )m(hC)m ≤

∨
i∈G

(F α
e )i( fA)i ∨

∨
n∈N

(F α
e )n(ρB)n,

H σ
e ( fA ⊓ρB)≤

∨
m∈G∩N

(F σ
e )m(hC)m ≤

∨
i∈G

(F σ
e )i( fA)i ∨

∨
n∈N

(F σ
e )n(ρB)n.

Therefore,
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H π
e ( fA ⊓ρB)≥ H π

e ( fA)∧H π
e (ρB), H α

e ( fA ⊓ρB)≤ H α
e ( fA)∨H α

e (ρB),

H σ
e ( fA ⊓ρB)≤ H σ

e ( fA)∨H σ
e (ρB).

(F3) Take that fA ⊑ ρB, according the definition of H , there exists a finite index set G with

π fA =
∧
i∈G

(π fA)i, α fA =
∨
i∈G

(α fA)i, σ fA =
∨
i∈G

(σ fA)i,

therefore

H π
e ( fA)≥

∧
i∈G

(F π
e )i(( fA)i), H α

e ( fA)≤
∨
i∈G

(F α
e )i(( fA)i), H σ

e ( fA)≤
∨
i∈G

(F σ
e )i(( fA)i).

On the contrary, since ρB = fA ⊔ρB =
∧

i∈G
(( fA)i ⊔ρB), then

H π
e (ρB)≥

∧
i∈G

(F π
e )i(( fA)i ⊔ρB)≥

∧
i∈G

(F π
e )i(( fA)i),

H α
e (ρB)≤

∨
i∈G

(F α
e )i(( fA)i ⊓ρB)≤

∨
i∈G

(F α
e )i(( fA)i),

H σ
e (ρB)≤

∨
i∈G

(F σ
e )i(( fA)i ⊓ρB)≤

∨
i∈G

(F σ
e )i(( fA)i).

Hence, H π
e (ρB)≥ H π

e ( fA), H α
e ( fA)≤ H α

e ( fA) and H σ
e (ρB)≤ H σ

e ( fA). Now, we will show that

H π
e ( fA)≥ (F π

e ) j( fA), H α
e ( fA)≤ (F α

e ) j( fA), H σ
e ( fA)≤ (F σ

e ) j( fA),

for each j ∈ Γ from the next:
If (F π

e ) j( fA) = 0, (F α
e ) j( fA) = 1, (F σ

e ) j( fA) = 1, then it is trivial.
If (F π

e ) j( fA)> 0, (F α
e ) j( fA)< 1, (F σ

e ) j( fA)< 1, then for fA = fA ⊓ Ẽ, we obtain

H π
e ( fA)≥ (F π

e ) j( fA)∧ (F π
e ) j(Ẽ) = (F π

e ) j( fA),

H α
e ( fA)≤ (F α

e ) j( fA)∨ (F α
e ) j(Ẽ) = (F α

e ) j( fA),

H σ
e ( fA)≤ (F σ

e ) j( fA)∨ (F σ
e ) j(Ẽ) = (F σ

e ) j( fA).
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If G πασ
E ⊒ (F πασ

j )E for each j ∈ Γ, we will show that G πασ
E ⊒ H πασ

E . By the definition of H , there exists a finite
index set G with fA =

∧
i∈G

( fA)i so that

H π
e ( fA)≥

∧
i∈G

(F π
e )i(( fA)i), H α

e ( fA)≤
∨
i∈G

(F α
e )i(( fA)i), H σ

e ( fA)≤
∨
i∈G

(F σ
e )i(( fA)i).

On the contrary, since G πασ
E ⊒ (F πασ

i )E for each i ∈ G, then we have

G π
e ( fA)≥

∧
i∈G

G π
e (( fA)i)≥

∧
i∈G

(F π
e )i(( fA)i),

G α
e ( fA)≤

∨
i∈G

G α
e (( fA)i)≤

∨
i∈G

(F α
e )i(( fA)i),

G σ
e ( fA)≤

∨
i∈G

G σ
e (( fA)i)≤

∨
i∈G

(F σ
e )i(( fA)i).

Thus, G π
e ( fA)≥ H π

e ( fA), G α
e ( fA)≤ H α

e ( fA) and G σ
e ( fA)≤ H σ

e ( fA).
Definition 8 A single-valued neutrosophic soft quasi-coincident neighborhood system (svnsqc-system) on £ is a set

Qπασ = {Qπασ
et, s, k

x
: et, s, k

x ∈ Pt, s, k (̃£, E)} of maps Qπ
et, s, k

x
, Qα

et, s, k
x

, Qσ
et, s, k

x
: E → I (̃£, E) such that ∀ fA, ρB ∈ (̃£, E),

(N1) (Qπ
et, s, k

x
, Qα

et, s, k
x

, Qσ
et, s, k

x
) is svns-filter on £,

(N2) (Qπ
et, s, k

x
)e( fA)> 0, (Qα

et, s, k
x

)e( fA)< 1, (Qσ
et, s, k

x
)e( fA)< 1 implies et, s, k

x q fA,
(N3)

(Qπ
et, s, k

x
)e( fA) =

∨
et, s, k

x q ρB, ρB⊑ fA

 ∧
et, s, k

y q ρB

(Qπ
et, s, k

y
)e(ρB)

 ,

(Qα
et, s, k

x
)e( fA) =

∧
et, s, k

x q ρB, ρB⊑ fA

 ∨
et, s, k

y q ρB

(Qα
et, s, k

y
)e(ρB)

 ,

(Qσ
et, s, k

x
)e( fA) =

∧
et, s, k

x q ρB, ρB⊑ fA

 ∨
et, s, k

y q ρB

(Qσ
et, s, k

y
)e(ρB)

 .

The quadruple (£, Qπ , Qα , Qσ ) is said to be svnsqcn-Spaces.[
(Qπ

et, s, k
x

)e( fA), (Qα
et, s, k

x
)e( fA), (Qσ

et, s, k
x

)e( fA)
]
can be interpreted as the degree to which fA is a svnsqcn of et, s, k

x .
we will write Qπασ for (Qπ , Qα , Qσ ), and it will be no ambiguity.

An N-map between svnsqcn- spaces (£, Qπασ
E

) and (χ, Q∗πασ
F

) is a map ϑφ : (£, Qπασ
E

)→ (χ, Q∗πασ
F

) such that
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(Qπ
et, s, k

x
)e(ϑ

−1
φ ( fA))≥ (Q∗π

φ(e)t, s, k
ϑ(x)

)φ(e)( fA),

(Qα
et, s, k

x
)e(ϑ

−1
φ ( fA))≤ (Q∗α

φ(e)t, s, k
ϑ(x)

)φ(e)( fA),

(Qσ
et, s, k

x
)e(ϑ

−1
φ ( fA))≤ (Q∗σ

φ(e)t, s, k
ϑ(x)

)φ(e)( fA),

for all fA ∈ (̃χ, F), e ∈ E and for all et, s, k
x ∈ Pt, s, k (̃£, E).

Theorem11Let (£, T π , T α , T σ ) be a svnst-space and et, s, k
x ∈Pt, s, k (̃£, E). Define amapQπ

et, s, k
x

, Qα
et, s, k

x
, Qσ

et, s, k
x

:

E → I (̃£, E) as:

(QT π

et, s, k
x

)e( fA) =

{ ∨
{T π

e (ρB) : et, s, k
x q ρB, ρB ⊑ fA}, if et, s, k

x q fA,

0, if et, s, k
x q̃ fA,

(QT α

et, s, k
x

)e( fA) =

{ ∧
{T α

e (ρB) : et, s, k
x q ρB, ρB ⊑ fA}, if et, s, k

x q fA,

1, if et, s, k
x q̃ fA,

(QT σ

et, s, k
x

)e( fA) =

{ ∧
{T σ

e (ρB) : et, s, k
x q ρB, ρB ⊑ fA}, if et, s, k

x q fA,

1, if et, s, k
x q̃ fA.

Then,
(1) QT πασ

= {QT πασ

et, s, k
x

: et, s, k
x ∈ Pt, s, k (̃£, E)} is a svn-soft quasi-coincident neighborhood system on £,

(2) If t < t ′, s > s′ and k > k′ for t, s, k, t ′, s′, k′ ∈ I, then

(QT π

et, s, k
x

)e( fA)≤ (QT π

et′ , s′, k′
x

)e( fA), (QT α

et, s, k
x

)e( fA)≥ (QT α

et′ , s′, k′
x

)e( fA), (QT σ

et, s, k
x

)e( fA)≥ (QT σ

et′ , s′, k′
x

)e( fA).

Proof. To establish (1), it is necessary to verify all conditions (N1) through (N3).
We begin by confirming (N1). Conditions (F1) and (F3) are straightforward and can be verified easily.
For (F2), assume that there exist fA, ρB ∈ (̃£, E) such that:

(QT π

et, s, k
x

)e( fA ⊓ρB) ̸≥ (QT π

et, s, k
x

)e( fA)∧ (QT π

et, s, k
x

)e(ρB),

(QT α

et, s, k
x

)e( fA ⊓ρB) ̸≤ (QT α

et, s, k
x

)e( fA)∨ (QT α

et, s, k
x

)e(ρB),

(QT σ

et, s, k
x

)e( fA ⊓ρB) ̸≤ (QT σ

et, s, k
x

)e( fA)∨ (QT σ

et, s, k
x

)e(ρB).
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According to the definition of (QT παα

et, s, k
x

)e( fA), there is an ( fA)1 ∈ (̃£, E) with et, s, k
x q ( fA)1 , ( fA)1 ⊑ fA such that

(QT π

et, s, k
x

)e( fA ⊓ρB) ̸≥ T π
e (( fA)1)∧ (QT π

et, s, k
x

)e(ρB),

(QT α

et, s, k
x

)e( fA ⊓ρB) ̸≤ T α
e (( fA)1)∨ (QT α

et, s, k
x

)e(ρB),

(QT σ

et, s, k
x

)e( fA ⊓ρB) ̸≤ T σ
e (( fA)1)∨ (QT σ

et, s, k
x

)e(ρB).

Once more, according to the definition of (QT παα

et, s, k
x

)e(ρB), there exists (ρB)1 ∈ (̃£, E) with et, s, k
x q (ρB)1 , (ρB)1 ⊑ ρB

such that

(QT π

et, s, k
x

)e( fA ⊓ρB) ̸≥ T π
e (( fA)1)∧T π

e ((ρB)1), (QT α

et, s, k
x

)e( fA ⊓ρB) ̸≤ T α
e (( fA)1)∨T α

e ((ρB)1),

(QT σ

et, s, k
x

)e( fA ⊓ρB) ̸≤ T σ
e (( fA)1)∨T σ

e ((ρB)1).

Since et, s, k
x q [(ρB)1 ⊓ ( fA)1 ] , [(ρB)1 ⊓ ( fA)1 ]⊑ [ρB ⊓ fA] , we have

(QT π

et, s, k
x

)e( fA ⊓ρB)≥ T π
e (( fA)1 ⊓ (ρB)1)≥ T π

e (( fA)1)∧T π
e ((ρB)1),

(QT α

et, s, k
x

)e( fA ⊓ρB)≤ T α
e (( fA)1 ⊓ (ρB)1)≤ T α

e (( fA)1)∨T α
e ((ρB)1),

(QT σ

et, s, k
x

)e( fA ⊓ρB)≤ T σ
e (( fA)1 ⊓ (ρB)1)≤ T σ

e (( fA)1)∨T σ
e ((ρB)1).

This leads to a contradiction. Therefore, (F2) is valid and consequently, Qπασ
et, s, k

x
is svns-filter on £.

Regarding (N2), it follows easily from the definition.
Now concerning (N3), for every fA ∈ (̃£, E) with et, s, k

x q ρB, ρB ⊑ fA, we have

T π
e (ρB)≤

∧
{Qπ

et′ , s′, k′
y

(ρB) | et ′, s′, k′
y q ρB} ≤ (QT π

et, s, k
x

)e(ρB)≤ (QT π

et, s, k
x

)e( fA),

T α
e (ρB)≥

∨
{Qα

et′ , s′, k′
y

(ρB) | et ′, s′, k′
y q ρB} ≥ (QT α

et, s, k
x

)e(ρB)≥ (QT α

et, s, k
x

)e( fA),

T σ
e (ρB)≥

∨
{Qσ

et′ , s′, k′
y

(ρB) | et ′, s′, k′
y q ρB} ≥ (QT σ

et, s, k
x

)e(ρB)≥ (QT σ

et, s, k
x

)e( fA).

Therefore,
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(QT π

et, s, k
x

)e( fA) =
∨

et, s, k
x q ρB, ρB⊑ fA

T π
e (ρB)

≤
∨

et, s, k
x q ρB, ρB⊑ fA

 ∧
et′, s′, k′

y q ρB

(QT π

et′ , s′, k′
y

)e(ρB)

≤ (QT π

et, s, k
x

)e( fA),

(QT α

et, s, k
x

)e( fA) =
∧

et, s, k
x q ρB, ρB⊑ fA

T α
e (ρB)

≥
∧

et, s, k
x q ρB, ρB⊑ fA

 ∨
et′, s′, k′

y q ρB

(QT α

et′ , s′, k′
y

)e(ρB)

≥ (QT α

et, s, k
x

)e( fA),

(QT σ

et, s, k
x

)e( fA) =
∧

et, s, k
x q ρB, ρB⊑ fA

T σ
e (ρB)

≥
∧

et, s, k
x q ρB, ρB⊑ fA

 ∨
et′, s′, k′

y q ρB

(QT σ

et′ , s′, k′
y

)e(ρB)

≥ (QT σ

et, s, k
x

)e( fA).

This means that

(QT π

et, s, k
x

)e( fA) =
∨

et, s, k
x q ρB, ρB⊑ fA

 ∧
et′, s′, k′

y q ρB

(QT π

et′ , s′, k′
y

)e(ρB)

 ,

(QT α

et, s, k
x

)e( fA) =
∧

et, s, k
x q ρB, ρB⊑ fA

 ∨
et′, s′, k′

y q ρB

(QT α

et′ , s′, k′
y

)e(ρB)

 ,

(QT σ

et, s, k
x

)e( fA) =
∧

et, s, k
x q ρB, ρB⊑ fA

 ∨
et′, s′, k′

y q ρB

(QT σ

et′ , s′, k′
y

)e(ρB)

 .

Hence, (1) is fulfilled.
Now (2), for t < t ′, s > s′ and k > k′ with t, s, k, t ′, s′, k′ ∈ I, fA ∈ (̃£, E), since

{ρB ∈ (̃£, E) | et, s, k
x q ρB, ρB ⊑ fA} ⊑ {hC ∈ (̃£, E) : et, s, k

x q hC, hC ⊑ fA},
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then we have

(QT vπ

et, s, k
x

)e( fA)≤ (QT π

et′ , s′, k′
x

)e( fA), (QT α

et, s, k
x

)e( fA)≥ (QT α

et′ , s′, k′
x

)e( fA),

(QT σ

et, s, k
x

)e( fA)≥ (QT σ

et′ , s′, k′
x

)e( fA).

Theorem 12 Consider Qπασ = {Qπασ
et, s, k

x
| et, s, k

x ∈ Pt, s, k (̃£, E)} as a family of Qπ
et, s, k

x
, Qα

et, s, k
x

, Qσ
et, s, k

x
: E → I (̃£, E)

fulfilling (N1) and (N2) of Definition 7. We define a map T π , T α , T σ : E → I (̃£, E) as follows:

(T π
Q )e( fA) =

{ ∧
{(Qπ

et, s, k
x

)e( fA) | et, s, k
x q fA}, if fA ̸= Φ̃,

1, if fA = Φ̃,

(T α
Q )e( fA) =

{ ∨
{(Qα

et, s, k
x

)e( fA) | et, s, k
x q fA}, if fA ̸= Φ̃,

0, if fA = Φ̃,

(T σ
Q )e( fA) =

{ ∨
{(Qσ

et, s, k
x

)e( fA) | et, s, k
x q fA}, if fA ̸= Φ̃,

0, if fA = Φ̃.

Thus, the following properties hold:

(1) (T πασ
Q )E is a svnst on £, (2) IfQπσσ

E
is a svnsqcn-system on £, then Q

T πασ
Q

et, s, k
x

=Qπασ

et, s, k
x

for all et, s, k
x ∈ Pt, s, k (̃£, E),

(3) If Qπσσ
E

and Q∗πσσ
E

are svnsqcn-systems on £ such that (T πασ
Q )E = (T ∗πασ

Q )E then Qπσσ
E

= Q∗πσσ
E

.
Proof. In order to demonstrate (1), we must establish all conditions (T1)-(T3).
(T1) It’s simple and therefore, not included.
(T2) For fA, ρB ∈ (̃£, E) we have

(T π
Q )e( fA ⊓ρB) =

∧
{(Qπ

et, s, k
x

)e( fA ⊓ρB) | et, s, k
x q ( fA ⊓ρB)}

≥
∧
{(Qπ

et, s, k
x

)e( fA)∧ (Qπ
et, s, k

x
)e(ρB) : et, s, k

x q ( fA ⊓ρB)}

=
[∧

{(Qπ
et, s, k

x
)e( fA) | et, s, k

x q ( fA ⊓ρB)}
]
∧
[∧

{(Qπ
et, s, k

x
)e(ρB) | et, s, k

x q ( fA ⊓ρB)}
]

≥
[∧

{(Qπ
et, s, k

x
)e( fA) | et, s, k

x q ( fA)}
]
∧
[∧

{(Qπ
et, s, k

x
)e(ρB) | et, s, k

x q (ρB)}
]

=(T π
Q )e( fA)∧ (T π

Q )e(ρB),
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(T α
Q )e( fA ⊓ρB) =

∨
{(Qα

et, s, k
x

)e( fA ⊓ρB) | et, s, k
x q ( fA ⊓ρB)}

≤
∨
{(Qα

et, s, k
x

)e( fA)∨ (Qα
et, s, k

x
)e(ρB) | et, s, k

x q ( fA ⊔ρB)}

=
[∨

{(Qα
et, s, k

x
)e( fA) | et, s, k

x q ( fA ⊔ρB)}
]
∨
[∨

{(Qα
et, s, k

x
)e(ρB) | et, s, k

x q ( fA ⊔ρB)}
]

≤
[∨

{(Qα
et, s, k

x
)e( fA) | et, s, k

x q ( fA)}
]
∨
[∨

{(Qα
et, s, k

x
)e(ρB) | et, s, k

x q (ρB)}
]

=(T α
Q )e( fA)∨ (T α

Q )e(ρB).

(T σ
Q )e( fA ⊓ρB) =

∨
{(Qσ

et, s, k
x

)e( fA ⊓ρB) | et, s, k
x q ( fA ⊓ρB)}

≤
∨
{(Qσ

et, s, k
x

)e( fA)∨ (Qσ
et, s, k

x
)e(ρB) | et, s, k

x q ( fA ⊔ρB)}

=
[∨

{(Qσ
et, s, k

x
)e( fA) | et, s, k

x q ( fA ⊔ρB)}
]
∨
[∨

{(Qσ
et, s, k

x
)e(ρB) | et, s, k

x q ( fA ⊔ρB)}
]

≤
[∨

{(Qσ
et, s, k

x
)e( fA) | et, s, k

x q ( fA)}
]
∨
[∨

{(Qσ
et, s, k

x
)e(ρB) | et, s, k

x q (ρB)}
]

=(T σ
Q )e( fA)∨ (T σ

Q )e(ρB).

(T3) Since (Qπασ
et, s, k

x
)e

( ⊔
j∈Γ

(ρB) j

)
≥
∧
j∈Γ

(Qπασ
et, s, k

x
)e((ρB) j), then

(T π
Q )e

(⊔
j∈Γ

(ρB) j

)
=
∧{

(Qπ
et, s, k

x
)e

(⊔
j∈Γ

(ρB) j

)
| et, s, k

x q

(⊔
j∈Γ

(ρB) j

)}

≥
∧{∧

j∈Γ
(Qπ

et, s, k
x

)e((ρB) j) | et, s, k
x q ((ρB) j)

}

=
∧
j∈Γ

{∧
(Qπ

et, s, k
x

)e((ρB) j) | et, s, k
x q ((ρB) j)

}

=
∧
j∈Γ

((T π
Q )e((ρB) j).

Similarly, it can be obtained
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(T α
Q )e

(⊔
j∈Γ

(ρB) j

)
≤
∨
j∈Γ

((T α
Q )e((ρB) j), (T

σ
Q )e

(⊔
j∈Γ

(ρB) j

)
≤
∨
j∈Γ

((T σ
Q )e((ρB) j).

Thus, (T πασ
Q )E is a svnst on £.

For (2), it is proved by (N3) and theorem 5, so that

(
Q

T π
Q

et, s, k
x

)
e

( fA) =
∨

et, s, k
x q ρB, ρB⊑ fA

(T π
Q )e(ρB) =

∨
et, s, k

x q ρB, ρB⊑ fA

∧{
(Qπ

et′ , s′, k′
y

)e(ρB) | et ′, s′, k′
y q ρB

}

=

(
Qπ

et, s, k
x

)
e

( fA),

Similarly, it can be obtained
(

Q
T α

Q
et, s, k
x

)
e

( fA) =
(

Qα
et, s, k
x

)
e

( fA),
(

Q
T σ

Q
et, s, k
x

)
e

( fA) =
(

Qσ
et, s, k
x

)
e

( fA). Hence, Q
T πασ

Q
et, s, k
x

= Qπασ

et, s, k
x

.
For (3), Similar to the proof of (2).
Theorem 13 Let (£, T π , T α , T σ ) be a svnst-space and QT πασ

E
a svnsqcn- system on (£, T π , T α , T σ ). Then

(T πασ )E = (T QT πασ
)E .

Proof. Since

(
QT π

et, s, k
x

)
e
( fA) =

∨
et, s, k

x q ρB, ρB⊑ fA

T π
e (ρB)≥ T π

e ( fA),

(
QT α

et, s, k
x

)
e
( fA) =

∧
et, s, k

x q ρB, ρB⊑ fA

T α
e (ρB)≤ T α

e ( fA),

(
QT σ

et, s, k
x

)
e
( fA) =

∧
et, s, k

x q ρB, ρB⊑ fA

T σ
e (ρB)≤ T σ

e ( fA),

for all e ∈ E, et, s, k
x q fA, then we have

∧
et, s, k

x q fA

(
Qπ

et, s, k
x

)
e
( fA)≥ T π

e ( fA),
∨

et, s, k
x q fA

(
Qα

et, s, k
x

)
e
( fA)≤ T α

e ( fA),

∨
et, s, k

x q fA

(
Qσ

et, s, k
x

)
e
( fA)≤ T σ

e ( fA).

Hence, (T πασ )E ⊑ ((T QT πασ
)E .
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On the other hand, let’s assume there is an fA ∈ (̃£, E) with e ∈ E such that

T π
e ( fA) ̸≥ (T QT π

)e( fA), T α
e ( fA) ̸≤ (T QT α

)e( fA), T σ
e ( fA) ̸≤ (T QT σ

)e( fA).

For each et, s, k
x ∈ Pt, s, k (̃£, E)} with et, s, k

x q fA. If et, s, k
x q (ρB)

et, s, k
x

, (ρB)
et, s, k
x

⊑ fA, then fA =
∨

et, s, k
x q fA

(ρB)
et, s, k
x

.

That is,

T π
e ( fA) = T π

e

 ∨
et, s, k

x q fA

(ρB)
et, s, k
x

≥
∧

et, s, k
x q fA

T π
e

(
(ρB)

et, s, k
x

)
,

T α
e ( fA) = T α

e

 ∨
et, s, k

x q fA

(ρB)
et, s, k
x

≤
∨

et, s, k
x q fA

T α
e

(
(ρB)

et, s, k
x

)
,

T σ
e ( fA) = T σ

e

 ∨
et, s, k

x q fA

(ρB)
et, s, k
x

≤
∨

et, s, k
x q fA

T σ
e

(
(ρB)

et, s, k
x

)
,

which means that

∧
et, s, k

x q fA

T π
e

(
(ρB)

et, s, k
x

)
̸≥
(
T QT π )

e
( fA) =

∧
et, s, k

x q fA

(
QT π

et, s, k
x

)
e
( fA),

∨
et, s, k

x q fA

T α
e

(
(ρB)

et, s, k
x

)
̸≤
(
T QT α )

)e( fA) =
∨

et, s, k
x q fA

(
QT α

et, s, k
x

)
e
( fA),

∨
et, s, k

x q fA

T σ
e

(
(ρB)

et, s, k
x

)
̸≤
(
T QT σ )

e
( fA) =

∨
et, s, k

x q fA

(
QT σ

et, s, k
x

)
e
( fA).

This leads to a contradiction. Consequently, (T πασ )E ⊒
(
T QT πασ )

E
Theorem 14Let (£, (Qπσσ

1
)E ) and (χ, (Qπσσ

2
)F ) be two svnsqcn-spaces. Amapϑφ : (£, (Qπσσ

1
)E )→ (χ, (Qπσσ

2
)F )

is N-map iff ϑφ :
(

£,
(
T Qπασ

1

)
E

)
→
(

χ,
(
T Qπσσ

2

)
F

)
is svns-continuous.

Proof. Since for all fA ∈ (̃χ, F), et, s, k
x ∈ Pt, s, k (̃£, E)

et, s, k
x q ϑ−1

φ ( fA) i f f (ϑφ(et, s, k
x ) = φ(e)t, s, k

ϑ(x)
) q fA

and
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{
φ(e)t, s, k

y ∈ Pt, s, k (̃χ, F) | φ(e)t, s, k
y q fA

}
⊒ φ(e)t, s, k

ϑ(x)
∈ Pt, s, k (̃χ, F) : et, s, k

x ∈ Pt, s, k (̃χ, F), φ(e)t, s, k
ϑ(x)

)q fA}.

Then, we have

(
T Qπ

2

)
φ(e)

( fA) =
∧ 

((
Qπ

2

)
φ(e)t, s, k

y

)
φ(e)

( fA) | φ(e)t, s, k
y q fA



≤
∧ 

((
Qπ

2

)
φ(e)t, s, k

ϑ(x)

)
φ(e)

( fA) | φ(e)t, s, k
ϑ(x)

q fA



≤
∧ {((

Qπ
1

)
et, s, k
x

)
e

(ϑ−1
φ ( fA)) | et, s, k

x q ϑ−1
φ ( fA)

}

=
(
T Qπ

1

)
e

(
ϑ−1

φ ( fA)
)
,

(
T Qα

2

)
φ(e)

( fA) =
∨ 

((
Qα

2

)
φ(e)t, s, k

y

)
φ(e)

( fA) | φ(e)t, s, k
y q fA



≥
∨ 

((
Qα

2

)
φ(e)t, s, k

ϑ(x)

)
φ(e)

( fA) | φ(e)t, s, k
ϑ(x)

q fA



≥
∨ {((

Qα
1

)
et, s, k
x

)
e

(ϑ−1
φ ( fA)) | et, s, k

x q ϑ−1
φ ( fA)

}

=
(
T Qα

1

)
e

(
ϑ−1

φ ( fA)
)
.

Similarly, it can be obtained (T Qσ
2 )φ(e)( fA)≥ (T Qσ

1 )e(ϑ−1
φ ( fA)).

Therefore, ϑφ : (£, (T Qπασ
1 )E )→ (χ, (T Qπσσ

2 )F ) is svns-continuous.
Conversely, since for all fA ∈ (̃χ, F),

[
(T Qπ

2 )φ(e)( fA)≤ (T Qπ
1 )e(ϑ

−1
φ ( fA)),

[
(T Qα

2 )φ(e)( fA)≥ (T Qα
1 )e(ϑ

−1
φ ( fA)),

[
(T Qσ

2 )φ(e)( fA)≥ (T Qσ
1 )e(ϑ

−1
φ ( fA)),

and (Qπασ
1

)E =

(
QT

Qπασ
1
)

E

, (Qπασ
2

)F =

(
QT

Qπασ
2
)

F

, then we have
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(
(Qπ

2
)

φ(e)t, s, k
ϑ(x)

)
φ(e)

( fA) =
∧{

(T Qπ
2 )φ(e)(ρB) : φ(e)t, s, k

ϑ(x)
q ρB, ρB ⊑ fA

}

≤
∧{

(T Qπ
2 )φ(e)(ρB) : et, s, k

x q ϑ−1
φ (ρB), ϑ−1

φ (ρB)⊑ ϑ−1
φ ( fA)

}

≤
∧{

(T Qπ
1 )e(ϑ

−1
φ (ρB)) : et, s, k

x q ϑ−1
φ (ρB), ϑ−1

φ (ρB)⊑ ϑ−1
φ ( fA)

}

≤
(
(Qπ

1
)

et, s, k
x

)
e

(
ϑ−1

φ ( fA)
)
.

Similarly, it can be obtained

(
(Qα

2
)

φ(e)t, s, k
ϑ(x)

)
φ(e)

( fA)≥
(
(Qα

1
)

et, s, k
x

)
e

(
ϑ−1

φ ( fA)
)
,

and

(
(Qσ

2
)

φ(e)t, s, k
ϑ(x)

)
φ(e)

( fA)≥
(
(Qσ

1
)

et, s, k
x

)
e

(
ϑ−1

φ ( fA)
)
.

Theorem 15 Let (£, T πσσ
E

) and (χ, T ∗πσσ
F

) be two svnst-spaces. A mapping ϑφ : (£, T πσσ
E

)→ (χ, T ∗πσσ
F

) is
svns-continuous iff ϑφ : (£, T Qπσσ

E
)→ (χ, T ∗πσσ

F
) is N-map.

Proof. Similar to the proof of Theorem 8.

5. Single-valued neutrosophic soft filter convergence
The convergence and properties of single-valued neutrosophic soft filters were examined in the previous section with

respect to neutrosophic soft quasi-coincident neighborhood spaces. In this section, we delve deeper into the complexities
of Single-Valued Neutrosophic Soft Quasi-Coincident Neighborhood Spaces, expanding on the concepts introduced
earlier.

Focusing on svns-filter structures, we provide a detailed analysis of cluster points, limit points, and convergence
criteria. This exploration not only advances our understanding of neutrosophic soft systems but also opens up new avenues
for both theoretical research and practical applications

Definition 9 Let (£, T π , T α , T σ ) be a svnst-space, F πασ
E a svn-soft filter, fA, ρB ∈ (̃£, E) and et, s, k

x ∈
Pt, s, k (̃£, E).

(1) et, s, k
x is called a single-valued neutrosophic soft cluster point (for short, svns-cluster point) of F πασ

E , indicated

by F πασ
E → et, s, k

x if for any ρB ∈
(

Qπασ
et, s, k
x

)◦

E
and fA ∈ (F πασ

E )◦, we have fA ⊓ρB ̸= Φ̃.
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(2) et, s, k
x is called a single-valued neutrosophic soft limit point (for short, svns-limit point) of F πασ

E , indicated by

F πασ
E ↔ et, s, k

x if for all
(

Qπασ
et, s, k
x

)
E
⊑ F πασ

E .

We denote

cls
T πασ

E
(F πασ

E ) =
⊔{

et, s, k
x ∈ (̃£, E) : et, s, k

x svns-cluster point o f F πασ
E

}
,

lim
T πασ

E
(F πασ

E ) =
⊔{

et, s, k
x ∈ (̃£, E) : et, s, k

x svns-limit point o f F πασ
E

}
.

Theorem 16 Let (£, T π , T α , T σ ) be a svnst-space and F πασ
E , H πασ

E are two svns-filters on £ such that F πασ
E

is coarser than H πασ
E . Then the following properties hold.

(1) F πασ
E ↔ et, s, k

x ⇒ F πασ
E → et, s, k

x .
(2) limTπασ

E
(F πασ

E ) ⊑ clsTπασ
E

(F πασ
E ).

(3) F πασ
E → et, s, k

x , et ′, s′, k′
x ⊑ et, s, k

x ⇒ F πασ
E → et ′, s′, k′

x .
(4) F πασ

E ↔ et, s, k
x , et ′,s′,k′

x ⊑ et, s, k
x ⇒ F πασ

E ↔ et ′, s′, k′
x .

(5) F πασ
E → et, s, k

x ⇔ et, s, k
x ⊑ clsT πασ

E
(F πασ

E ).
(6) F πασ

E ↔ et, s, k
x ⇔ et, s, k

x ⊑ lim
T πασ

E
(F πασ

E ).

(7) F πασ
E ↔ et, s, k

x ⇒ H πασ
E ↔ et, s, k

x .
(8) lim

T πασ
E

(F πασ
E ) ⊑ lim

T πασ
E

(H πασ
E ).

(9) H πασ
E → et, s, k

x ⇒ F πασ
E → et, s, k

x .
(10) cls

T πασ
E

(H πασ
E ) ⊑ cls

T πασ
E

(F πασ
E ).

Proof. (1) For each ρB ∈
(

Qπασ
et, s, k
x

)◦

E
, fA ∈ (F πασ

E )◦, since
(

Qπασ
et, s, k
x

)
E
⊑ F πασ

E , we obtain ρB ∈ (F πασ
E )◦. Thus,

F π( fA ⊓ρB)> 0, F α( fA ⊔ρB)< 1, F σ ( fA ⊔ρB)< 1.

This leads to that fA ⊓ρB ̸= (̃Φ).
(2) From (1), it is obvious.
(3) Since et ′, s′, k′

x ⊑ et, s, k
x , and by using Theorem 5(2), we obtain

(
QT π

et′ , s′, k′
x

)
e
( fA)≤

(
QT π

et, s, k
x

)
e
( fA),

(
QT α

et′ , s′, k′
x

)
e
( fA)≥

(
QT α

et, s, k
x

)
e
( fA),

(
QT σ

et′ , s′, k′
x

)
e
( fA)≥

(
QT σ

et, s, k
x

)
e
( fA).

For every ρB ∈
(

Qπασ

et′, s′, k′
x

)◦

E
, we obtain ρB ∈

(
Qπασ

et, s, k
x

)◦

E
. Since, F πασ

E → et, s, k
x , for every fA ∈ (F πασ

e )◦, we

obtain fA ⊓ρB ̸= (̃Φ). Hence, F πασ
E → et ′, s′, k′

x .

(4) Since F πασ
E ↔ et, s, k

x ,
(

Qπασ
et, s, k
x

)
E

⊑ F πασ
E

. Since et ′, s′, k′
x ⊑ et, s, k

x , by using Theorem 5(2),
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(
QT π

et′ , s′, k′
x

)
e
( fA)≤

(
QT π

et, s, k
x

)
e
( fA),

(
QT α

et′ , s′, k′
x

)
e
( fA)≥

(
QT α

et, s, k
x

)
e
( fA),

(
QT σ

et′ , s′, k′
x

)
e
( fA)≥

(
QT σ

et, s, k
x

)
e
( fA).

Therefor,
(

Qπασ

et′, s′, k′
x

)
E

⊑
(

Qπασ
et, s, k
x

)
E

⊑ F πασ
E

. Hence, F πασ
E ↔ et ′, s′, k′

x .

(5) If et, s, k
x ⊑ clsT πασ

E
(F πασ

E ), for all ρB ∈
(

Qπασ
et, s, k
x

)◦

E
according to the definition of

(
Qπασ

et, s, k
x

)
E
, there exists

hC ∈ (̃£, E) such that et, s, k
x q hC, hC ⊑ ρB and

(
Qπ

et, s, k
x

)
e
(ρB)≥ T α

e (hC)> 0,
(

Qα
et, s, k
x

)
e
(ρB)≤ T α

e (hC)< 1,
(

Qσ
et, s, k
x

)
e
(ρB)≤ T σ

e (hC)< 1.

This leads to that hC q clsT πασ
e

(F πασ
e ).

According to the definition of clsT πασ
e

(F πασ
e ), there exists a svns-cluster point et, s, k

x ∈ Pt, s, k (̃£, E) of F πασ
E such

that et, s, k
x q hC implies that hC q clsT πασ

e
(F πασ

e ). Hence, et, s, k
x q hC, hC ⊑ ρB and

(
Qπ

et′, s′, k′
x

)
e
(ρB)≥ T π

e (hC)> 0,
(

Qα

et′, s′, k′
x

)
e
(ρB)≤ T α

e (hC)< 1,

(
Qσ

et′, s′, k′
x

)
e
(ρB)≤ T σ

e (hC)< 1.

Thus, ρB ∈
(

Qπασ

et′, s′, k′
x

)◦

E
and et ′, s′, k′

x is a svns-cluster point ofF πασ
E . Thus, ∀ fA ∈ (F πασ

E )◦, fA⊓ρB ̸= Φ̃. Therefore,

F πασ
E → et, s, k

x .
The converse is obvious.
(6) It is comparable to (5).

(7) It is simply proved from
(

Qπασ
et, s, k
x

)
e

⊑ F πασ
e ⊑ H πασ

e .

(8) From (7), it is clear.

(9) For all ρB ∈
(

Qπασ
et, s, k
x

)◦

E
and fA ∈ (F πασ

E )◦ since F πασ
e ⊑ H πασ

e , we have fA ∈ (H πασ
e )◦

E
. Since H πασ

E →

et, s, k
x , fA ⊓ρB ̸= Φ̃ . That is, F πασ

E → et, s, k
x .

(10) It is comparable to (9).

6. Conclusions
In conclusion, this paper explored the complex domain of Single-Valued Neutrosophic Soft Quasi-Coincident

Neighborhood Spaces and clarified the convergence procedures within this novel framework. We developed basic
theorems that clarify the connections between finer and coarser filters by investigating svns-filters, cluster points, and
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limit points. These theorems offer important new insights into the patterns of convergence of neutrosophic soft systems.
The newly presented ideas of svns-limit and svns-cluster points proved to be crucial in describing the behavior of these
systems.

The results of this research open up new possibilities for practical applications in several fields and strengthen the
theoretical foundations of neutrosophic soft systems. Novel approaches to computational intelligence and decision support
systems are made possible by the established theorems and insights, which offer scholars and practitioners a sophisticated
knowledge of convergence in Single-Valued Neutrosophic Soft Quasi-Coincident Neighborhood Spaces. In summary,
the work described here represents a major advancement in the field of neutrosophic soft structures, providing a useful
foundation for future study.

7. Discussion of future work
Boundedness in topological spaces (see [48]) is a well-established concept that plays a critical role in topological

analysis. It is well known that the collection of bounded sets forms an ideal, a concept further generalized by the notion
of bornology, which essentially represents an ideal in this context. In fuzzy set theory, this generalization is extended
through fuzzy bornology (see [49–51]). Building on these ideas, the following concepts could be explored in the context
of single-valued neutrosophic topological spaces:

(a) The collection of bounded single-valued neutrosophic soft sets;
(b) The concept of boundedness within neutrosophic soft topological spaces.

Acknowledgments
The author extends his appreciation to Jouf University for technical support. The author would also like to thank

the reviewers as well as the editor for their valuable suggestions, comments and remarks which have led to improve this
article.

This research is funded by the Deanship of Graduate Studies and Scientific Research at Jouf University through the
Fast-Track Research Funding Program.

Conflict of interest
The author declares that there is no conflict of interest regarding the publication of this article.

References
[1] Willard S. General Topology. MA, USA: Courier Corporation: North Chelmsford; 2012.
[2] Garcia-Ferreira S, Kocinac L. Convergence with respect to ultrafilters and topological spaces: A survey. Filomat.

1996; 10: 1-32.
[3] Höhle U, Šostak A. Axiomatic foundations of fixed-basis fuzzy topology. In: Höhle U, Rodabaugh SE. (eds.)

Mathematics of Fuzzy Sets, Logic, Topology andMeasure theory, The Handbook of Fuzzy Sets Series. 3rd ed. Boston,
London: Kluwer Academic Publisher Dordercht; 2011. p.123-272.

[4] Gahler W. The general fuzzy filter approach to fuzzy topology, I. Fuzzy Sets and Systems. 1995; 76(2): 205-224.
[5] Gahler W. The general fuzzy filter approach to fuzzy topology, II. Fuzzy Sets and Systems. 1995; 76(2): 225-246.
[6] Lunao J, Orlando Ochoa OC. L-filter and LF-topologies. Fuzzy Sets and Systems. 2003; 140(3): 433-446.
[7] Abd El-Latif AA, Ramadan AA. (L,

⊙
)-fuzzy (K, E)-soft filter. Mathematics. 2021; 9(22): 2895.

[8] Burton MH, Muraleetinaran M, Garcia J. Generalized filters I. Fuzzy Sets and Systems. 1999; 106: 275-284.
[9] Burton MH, Muraleetinaran M, Garcia J. Generalized filters II. Mathematics. 1999; 106(3): 393-400.

Volume 5 Issue 4|2024| 6473 Contemporary Mathematics



[10] Demir I, Ozbakir BO, Yildiz I. Fuzzy soft ultrafilters and convergence properties of fuzzy soft filters. Journal of
New Results in Science. 2015; 8: 92-107.

[11] Maji PK, Biswas R, Roy AR. Soft set theory. Computers Mathematics with Applications. 2003; 45(4-5): 555-562.
[12] Maji PK, Roy AR, Biswas R. An application of soft sets in a decision-making problem. Computers Mathematics

with Applications. 2002; 44(8-9): 1077-1083.
[13] Dey PP, Pramanik S, Gir BC. Generalized neutrosophic soft multi-attribute group decision-making based on TOPSIS.

Critical Review. 2005; 11: 41-55.
[14] Dey PP, Pramanik S, Gir BC. Neutrosophic soft multi-attribute decision making based on grey relational projection

method. Neutrosophic Sets and Syst. 2016; 11: 98-106.
[15] Aktas H, Caǧman N. Soft sets and soft groups. Information Sciences. 2007; 177(13): 2726-2735.
[16] Feng F, Jun YB, Zhao X. Soft sets and soft groups. Computers Mathematics with Applications. 2008; 56(10):

2621-2628.
[17] Chen D, Tsang ECC, Yeung DS,WangX. The parameterization reduction of soft sets and its applications. Computers

Mathematics with Applications. 2005; 49(5-6): 757-763.
[18] Ali MI, Feng F, Liu X, Mi WK, Shabir M. On some new operation in soft set theory. Computers Mathematics with

Applications. 2009; 57(9): 1547-1553.
[19] Sun QM, Zhang ZL, Liu J. Soft sets and soft modules. Lecture Notes in Computer Science. 2008; 5009: 403-409.
[20] Yang X, Lin TS, Yang J, Li Y, Yu D. Combination of interval-valued fuzzy set and soft set. Computers Mathematics

with Applications. 2011; 58(3): 521-527.
[21] Kharal A, Ahmad B. Mappings on fuzzy soft classes. Advances in Fuzzy Systems. 2009; 2009(1): 407890.
[22] Ahmed B, Kharal A. On fuzzy soft sets. Advances in Fuzzy Systems. 2009; 2009(1): 586507.
[23] Shabir M, Naz M. On soft topological spaces. Computers Mathematics with Applications. 2011; 61(7): 1786-1799.
[24] Tanay B, Kandemir MB. Topological structure of fuzzy soft sets. Computers Mathematics with Applications. 2011;

61(10): 2952-2957.
[25] Chang CL. Fuzzy topological spaces. Journal of Mathematical Analysis and Applications. 1968; 24(1): 182-190.
[26] Varol BP, Aygün H. Fuzzy soft topology. Hacettepe Journal of Mathematics and Statistics. 2012; 41(3): 407-419.
[27] Aygünoǧlu A, Çetkin V, Aygun H. An introduction to fuzzy soft topological spaces. Hacettepe Journal of

Mathematics and Statistics. 2014; 43(2): 197-208.
[28] Saber YM, Alsharari F, Smarandache F. An introduction to single-valued neutrosophic soft topological structure.

Soft Computing. 2022; 26: 7107-7122.
[29] Smarandache F. A Unifying Field in Logics: Neutrosophic Logic. Neutrosophy, Neutrosophic Set, Neutrosophic

Probability and Statistics. 6th ed. Ann Arbor, MI, USA: InfoLearnQuest; 2007. Available from: http://fs.gallup.
unm.edu/eBook-neutrosophics6.pdf.

[30] Wang H, Smarandache F, Zhang YQ, Sunderraman R. Single valued neutrosophic sets. Multispac e Multistruct.
2010; 4: 410-413.

[31] Salama AA, Alblowi SA. Neutrosophic set and neutrosophic topological spaces. IOSR Journal of Mathematics.
2012; 3: 31-35.

[32] Salama AA, Smarandache F. Neutrosophic Crisp Set Theory. Columbus, OH, USA: The Educational Publisher
Columbus; 2015.

[33] Rodrigo PA, Maheswari S. Neutrosophic gsα∗-open and closed maps in neutrosophic topological spaces.
Neutrosophic Systems with Applications. 2023; 8: 42-49.

[34] Smarandache F. New types of topologies and neutrosophic topologies. Neutrosophic Systems with Applications.
2023; 1: 1-3.

[35] Dhar R. Compactness and neutrosophic topological space via grills. Neutrosophic Systems with Applications. 2023;
2: 1-7.

[36] Dey S, Ray GC. Separation axioms in neutrosophic topological spaces. Neutrosophic Systems with Applications.
2023; 2: 38-54.

[37] Broumi S, Mohanaselvi S, Witczak T, Talea M, Bakali A, Smarandache F. Complex fermatean neutrosophic graph
and application to decision making. Decision Making: Applications in Management and Engineering. 2023; 6(1):
474-501.

[38] Alsharari F, Alohali H, Saber YM, Smarandache F, Abdel-Sattar A. An introduction to single-valued neutrosophic
primal theory. Symmetry. 2024; 16(4): 402.

Contemporary Mathematics 6474 | Fahad Alsharari

http://fs.gallup.unm.edu/eBook-neutrosophics6.pdf
http://fs.gallup.unm.edu/eBook-neutrosophics6.pdf


[39] Saber YM, Alohali H, Elmasry T, Smarandache F. On single-valued neutrosophic soft uniform spaces. AIMS
Mathematics. 2024; 9(1): 412-439.

[40] Saber YM, Alsharari F, Smarandache F. On Single-valued neutrosophic ideals in Šostak sense. Symmetry. 2020;
12(2): 193.

[41] Saber YM, Alsharari F, Smarandache F, Abdel-Sattar A. Connectedness and stratification of single-valued
neutrosophic topological spaces. Symmetry. 2020; 12(9): 1464.

[42] SSahin R, Ahmet K. Soft filters and their convergence properties. Annals of Fuzzy Mathematics and Informatics.
2013; 6(3): 529-543.

[43] Ibedoua I, Abbasb SE. Fuzzy soft filter convergence. Filomat. 2018; 32(9): 325-336.
[44] Ubeda T, Egenhofer MJ. Topological error-correcting in GIS. Advances in Spatial Databases. 1997; 1262: 281-297.
[45] Shang Y. Average consensus in multi-agent systems with uncertain topologies and multiple time-varying delays.

Filomat. 2018; 32(9): 325-336.
[46] Ye J. A multicriteria decision-making method using aggregation operators for simplified neutrosophic sets. Journal

of Intelligent Fuzzy Systems. 2014; 26(5): 2459-2466.
[47] Yang HL, Guo ZL, Liao X. On single valued neutrosophic relations. Journal of Intelligent & Fuzzy Systems. 2016;

30(2): 1045-1056.
[48] Lambrinos PA. A topological notion of boundedness. Manuscr Math. 1973; 10: 289-296.
[49] Yan CH, Wu CX. Fuzzy L-bornological spaces. Information Sciences. 2005; 173: 1-10.
[50] Kamal Hossain Gazi KH,Mondal SP, Chatterjee B, Ghorui N, Ghosh A, DeD. A new synergistic strategy for ranking

restaurant locations: A decision-making approach based on the hexagonal fuzzy numbers. RAIRO-Operations
Research. 2023; 57(2): 571-608.

[51] Ghorui N, Monda SP, Chatterjee B, Ghosh A, Pal A, De D, et al. Selection of cloud service providers using MCDM
methodology under intuitionistic fuzzy uncertainty. Soft Computing. 2023; 27(5): 2403-2423.

Volume 5 Issue 4|2024| 6475 Contemporary Mathematics


	Introduction
	Preliminaries
	Single-valued neutrosophic soft filters
	Single-valued neutrosophic soft quasi-coincident neighborhood spaces
	Single-valued neutrosophic soft filter convergence
	Conclusions
	Discussion of future work

