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Abstract In this article, the concepts of NsSe-open and NsSe-closed mappings
in neutrosophic soft topological spaces are introduced and their related proper-
ties are studied. Also, the work is developed to NsS homeomorphism, NsSe-
homeomorphism, NsSe-C homeomorphism and NsSeT 1

2
-space and some of their

characteristics are discussed.
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1 Introduction

In Mathematics, the concept of fuzzy set was first introduced by Zadeh [1] and
its topological structure was undertaken by Chang [2]. Atanassov [3–5] introduced
intuitionistic fuzzy set in 1983 and its topological structure was introduced by Coker
[6]. Molodstov [7] initiated the soft set theory as a new mathematical tool in 1999.
Shabir and Naz [8] presented soft topological spaces in soft sets.

Smarandache [9] introduced the concepts of neutrosophy and neutrosophic set
and its topological structure was given by Salama and Alblowi [10] in 2012. Maji
[11] defined the Neutrosophic soft sets and the same was modified by Deli and
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Broumi [12]. Its topological structures were presented by Bera [13]. δ-open sets
were defined by Saha [14] in fuzzy topological spaces and Vadivel et al. [15] in
neutrosophic topological spaces. In 2019, Ahu Acikgoz and Ferhat Esenbel [16]
defined neutrosophic soft δ-topology.

The notion of e-open sets were introduced by Ekici [17] in a general topology,
Seenivasan et. al. [18] in fuzzy topological spaces, Chandrasekar et al. [19] in intu-
itionistic fuzzy topological spaces, Vadivel et al. [20] in neutrosophic topological
spaces and recently, Revathi et al. [21] in neutrosophic soft topological spaces. In
2021, Vadivel et al. [22, 23] developed the concepts of neutrosophic e-Continuity,
e-Irresolute maps, e-Open maps, e-Closed maps and e-Homeomorphisms in neutro-
sophic topological spaces. Recently, Revathi et al. [24] developed the concepts of
neutrosophic soft e-Continuity and e-Irresolute maps.

The aim of this article is to introduce neutrosophic soft e-open and neutrosophic
soft e-closed mappings in neutrosophic soft topological spaces. Moreover, neutro-
sophic soft e-homeomorphism, neutrosophic soft e-C homeomorphism and neutro-
sophic soft eT 1

2
-space are introduced and their basic properties are obtained.

2 Preliminaries

The basic definitions and the properties of neutrosophic soft topological spaces are
discussed in this section.

Definition 1 ([12]) Let Y be an initial universe, Q be a set of parameters. Let P(Y )

denote the set of all neutrosophic sets ofY . Then aneutrosophic soft set (H̃ , Q)overY
(in short, NsSs) is defined by (H̃ , Q) = {(q, 〈y,μH̃ (q)(y),σH̃(q)(y), νH̃(q)(y)〉 : y ∈
Y ) : q ∈ Q}, where μH̃(q)(y),σH̃(q)(y), νH̃(q)(y) ∈ [0, 1] are respectively called the
degree of membership function, the degree of indeterminacy function and the degree
of non-membership function of H̃(q). Since the supremum of each μ,σ, ν is 1, the
inequality 0 ≤ μH̃(q)(y) + σH̃(q)(y) + νH̃(q)(y) ≤ 3 is obvious.

Definition 2 ([11, 13]) Let Y be an initial universe & the NsSs’s (H̃ , Q) & (G̃, Q)

are in the form (H̃ , Q) = {(q, 〈y,μH̃ (q)(y), σH̃(q)(y), νH̃(q)(y)〉 : y ∈ Y ) : q ∈ Q}
& (G̃, Q) = {(q, 〈y,μG̃(q)(y),σG̃(q)(y), νG̃(q)(y)〉 : y ∈ Y ) : q ∈ Q}, then
(i) 0(Y,Q) = {(q, 〈y, 0, 0, 1〉 : y ∈ Y ) : q ∈ Q} and 1(Y,Q) = {(q, 〈y, 1, 1, 0〉 : y ∈

Y ) : q ∈ Q}
(ii) (H̃ , Q) ⊆ (G̃, Q) iffμH̃(q)(y) ≤ μG̃(q)(y) ,σH̃(q)(y) ≤ σG̃(q)(y)& νH̃(q)(y) ≥

νG̃(q)(y) : y ∈ Y : q ∈ Q.

(iii) (H̃ , Q) = (G̃, Q) iff (H̃ , Q) ⊆ (G̃, Q) and (G̃, Q) ⊆ (H̃ , Q) .
(iv) (H̃ , Q)c = {(q, 〈y, νH̃ (q)(y), 1 − σH̃(q)(y),μH̃(q)(y)〉 : y ∈ Y ) : q ∈ Q}.
(v) (H̃ , Q) ∪ (G̃, Q) = {(q, 〈y,max(μH̃ (q)(y),μG̃(q)(y)),max(σH̃(q)(y),

σG̃(q)(y)), min(νH̃(q)(y), νG̃(q)(y))〉 : y ∈ Y ) : q ∈ Q}.
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(vi) (H̃ , Q) ∩ (G̃, Q) = {(q, 〈y,min(μH̃ (q)(y),μG̃(q)(y)),min(σH̃(q)(y),
σG̃(q)(y)), max(νH̃(q)(y), νG̃(q)(y))〉 : y ∈ Y ) : q ∈ Q}.

Definition 3 ([13]) A neutrosophic soft topology (in short, NsSt) on an initial uni-
verse Y is a family τ of neutrosophic soft subsets (H̃ , Q) of Y where Q is a set of
parameters, satisfying

(i) 0(Y,Q), 1(Y,Q) ∈ τ .
(ii) [(H̃ , Q) ∩ (G̃, Q)] ∈ τ for any (H̃ , Q), (G̃, Q) ∈ τ .
(iii)

⋃

ρ∈A
(H̃ , Q)ρ ∈ τ , ∀ (H̃ , Q)ρ : ρ ∈ A ⊆ τ .

Then (Y, τ , Q) is known as a neutrosophic soft topological space (in short, NsSts)
and the τ elements are known as neutrosophic soft open sets (in short, NsSos) in Y .
A NsSs (H̃ , Q) is known as a neutrosophic soft closed set (in short, NsScs) if its
complement (H̃ , Q)c is NsSos.

Definition 4 ([13]) Consider a NsSts (Y, τ , Q) and a NsSs (H̃ , Q) on Y . The neu-
trosophic soft interior of (H̃ , Q) (in short, NsSint (H̃ , Q)) and the neutrosophic soft
closure of (H̃ , Q) (in short, NsScl(H̃ , Q)) are defined as

NsSint (H̃ , Q) =
⋃

{(G̃, Q) : (G̃, Q) ⊆ (H̃ , Q) and (G̃, Q) is a NsSos in Y }
(1)

NsScl(H̃ , Q) =
⋂

{(G̃, Q) : (G̃, Q) ⊇ (H̃ , Q) and (G̃, Q) is a NsScs in Y }.
(2)

Definition 5 ([13, 25]) Consider a NsSts (Y, τ , Q) and a NsSs (H̃ , Q) on Y . Then
(H̃ , Q) is known as a neutrosophic soft regular (resp. pre & semi) open set (in
short, NsSros (resp. NsSPos, & NsSSos)) if (H̃ , Q) = NsSint (NsScl(H̃ , Q))

(resp. (H̃ , Q) ⊆ NsSint (NsScl(H̃ , Q)) & (H̃ , Q) ⊆ NsScl(NsSint (H̃ , Q))). The
complement of the respective open sets are their respective closed sets.

Definition 6 ([16]) A set (H̃ , Q) is known as a neutrosophic soft δ-open set (in
short, NsSδos) if (H̃ , Q) = NsSδint (H̃ , Q).

Definition 7 ([21]) A set (H̃ , Q) is known as a neutrosophic soft

(i) δ-pre open set (in short, NsSδPos) if (H̃ , Q) ⊆ NsSint (NsSδcl(H̃ , Q)).
(ii) δ-semi open set (in short, NsSδSos) if (H̃ , Q) ⊆ NsScl(NsSδint (H̃ , Q)).
(iii) e-open set (in short, NsSeos) if (H̃ , Q) ⊆ NsScl(NsSδint (H̃ , Q)) ∪

NsSint (NsSδcl(H̃ , Q)).
(iv) e∗-open set (in short, NsSe∗os) if (H̃ , Q) ⊆ NsScl(NsSint (NsSδcl(H̃ , Q))).

The complement of the respective open sets are their respective closed sets.
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Definition 8 ([24]) Consider any two NsSts’s (Y, τ , Q) and (Z ,σ, Q). A map f :
(Y, τ , Q) → (Z ,σ, Q) is called neutrosophic soft

(i) continuous (in short, NsSCts) (resp. δ-continuous, δS-continuous,
δP-continuous, e-continuous & e∗-continuous (in short, NsSδCts, NsSδSCts,
NsSδPCts, NsSeCts & NsSe∗Cts)) if the inverse image of every NsSos in
(Z ,σ, Q) is a NsSos (resp. NsSδos, NsSδSos, NsSδPos, NsSeos & NsSe∗os)
in (Y, τ , Q).

(ii) e-irresolute (in short, NsSeIrr ) if the inverse imageof every Ns Seos in (Z ,σ, Q)

is a NsSeos in (Y, τ , Q).

3 Neutrosophic Soft e-Open Mapping

Definition 9 A mapping f : (Y, τ , Q) → (Z ,σ, Q), is neutrosophic soft e-open
(resp. open, δ open, δ-semi open, δ-pre open & e∗-open) (in short, NsSeO (resp.
NsSO , NsSδO , NsSδSO , NsSδPO & NsSe∗O )) if the image of every NsS open
set of (Y, τ , Q) is NsSeo (resp. NsSo, NsSδo, NsSδSo, NsSδPo & NsSe∗o) set in
(Z ,σ, Q).

Theorem 1 The statements are hold but the converse need not be true. Every

(i) Ns SδO mapping is a Ns SO mapping.
(ii) Ns SO mapping is a Ns SδSO mapping.
(iii) Ns SO mapping is a Ns SδPO mapping.
(iv) Ns SδSO mapping is a Ns SeO mapping.
(v) Ns SδPO mapping is a Ns SeO mapping.
(vi) Ns SeO mapping is a Ns Se∗O mapping.

Example 1 Let Y = {y1, y2, y3} = {z1, z2, z3} = Z , Q = {q1, q2} and NsSs’s
(H̃1, Q) in Y and (G̃1, Q) & (G̃2, Q) in Z are defined as

(H̃1, q1) = {〈y1, (0.2, 0.5, 0.8)〉, 〈y2, (0.2, 0.5, 0.8)〉, 〈y3, (0.4, 0.5, 0.6)〉}
(H̃1, q2) = {〈y1, (0.3, 0.4, 0.7)〉, 〈y2, (0.4, 0.4, 0.6)〉, 〈y3, (0.4, 0.5, 0.5)〉}
(G̃1, q1) = {〈z1, (0.2, 0.5, 0.8)〉, 〈z2, (0.2, 0.5, 0.8)〉, 〈z3, (0.4, 0.5, 0.6)〉}
(G̃1, q2) = {〈z1, (0.3, 0.4, 0.7)〉, 〈z2, (0.4, 0.4, 0.6)〉, 〈z3, (0.4, 0.5, 0.5)〉}
(G̃2, q1) = {〈z1, (0.4, 0.5, 0.6)〉, 〈z2, (0.4, 0.5, 0.6)〉, 〈z3, (0.5, 0.5, 0.5)〉}
(G̃2, q2) = {〈z1, (0.4, 0.5, 0.6)〉, 〈z2, (0.5, 0.5, 0.6)〉, 〈z3, (0.5, 0.5, 0.5)〉}
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Then we have τ = {0(Y,Q), 1(Y,Q), (H̃1, Q)} and σ = {0(Z ,Q), 1(Z ,Q), (G̃1, Q),

(G̃2, Q)}. Let f : (Y, τ , Q) → (Z ,σ, Q) be an identity mapping. Then, (H̃1, Q) is
NsSO (resp. NsSeO ) mapping in Y but not NsSδO (resp. NsSδSO ) mapping in Z .

Example 2 Let Y = {y1, y2, y3} = {z1, z2, z3} = Z , Q = {q1, q2} and NsSs’s
(H̃1, Q) in Y and (G̃1, Q), (G̃2, Q) & (G̃3, E) in Z are defined as

(H̃1, q1) = {〈y1, (0.2, 0.5, 0.8)〉, 〈y2, (0.4, 0.5, 0.6)〉, 〈y3, (0.4, 0.5, 0.6)〉}
(H̃1, q2) = {〈y1, (0.3, 0.4, 0.7)〉, 〈y2, (0.5, 0.5, 0.7)〉, 〈y3, (0.5, 0.5, 0.6)〉}
(G̃1, q1) = {〈z1, (0.2, 0.5, 0.8)〉, 〈z2, (0.3, 0.5, 0.7)〉, 〈z3, (0.4, 0.5, 0.6)〉}
(G̃1, q2) = {〈z1, (0.3, 0.4, 0.7)〉, 〈z2, (0.4, 0.5, 0.7)〉, 〈z3, (0.5, 0.4, 0.6)〉}
(G̃2, q1) = {〈z1, (0.1, 0.5, 0.9)〉, 〈z2, (0.1, 0.5, 0.9)〉, 〈z3, (0.4, 0.5, 0.6)〉}
(G̃2, q2) = {〈z1, (0.2, 0.3, 0.8)〉, 〈z2, (0.3, 0.5, 0.8)〉, 〈z3, (0.4, 0.4, 0.7)〉}
(G̃3, q1) = {〈z1, (0.2, 0.5, 0.8)〉, 〈z2, (0.4, 0.5, 0.6)〉, 〈z3, (0.4, 0.5, 0.6)〉}
(G̃3, q2) = {〈z1, (0.3, 0.4, 0.7)〉, 〈z2, (0.5, 0.5, 0.7)〉, 〈z3, (0.5, 0.5, 0.6)〉}

Then we have τ = {0(Y,Q), 1(Y,Q), (H̃1, Q)} and σ = {0(Z ,Q), 1(Z ,Q), (G̃1, Q),

(G̃2, Q)}. Let f : (Y, τ , Q) → (Z ,σ, Q) be an identity mapping. Then, (H̃1, Q) is
NsSδSO (resp. NsSδPO & NsSeO) mapping in Y but not NsSO (resp. NsSO &
NsSδPO) mapping in Z .

Example 3 Let Y = {y1, y2} = {z1, z2} = Z , Q = {q1, q2} and NsSs’s (H̃1, Q) in
Y and (G̃1, Q) & (G̃2, Q) in Z are defined as

(H̃1, q1) = {〈y1, (0.3, 0.5, 0.7)〉, 〈y2, (0.5, 0.5, 0.6)〉}
(H̃1, q2) = {〈y1, (0.4, 0.5, 0.6)〉, 〈y2, (0.4, 0.4, 0.6)〉}
(G̃1, q1) = {〈z1, (0.3, 0.5, 0.5)〉, 〈z2, (0.2, 0.5, 0.5)〉}
(G̃1, q2) = {〈z1, (0.4, 0.4, 0.5)〉, 〈z2, (0.3, 0.5, 0.6)〉}
(G̃2, q1) = {〈z1, (0.3, 0.5, 0.7)〉, 〈z2, (0.5, 0.5, 0.6)〉}
(G̃2, q2) = {〈z1, (0.4, 0.5, 0.6)〉, 〈z2, (0.4, 0.4, 0.6)〉}

Thenwehave τ = {0(Y,Q), 1(Y,Q), (H̃1, Q)} andσ = {0(Z ,Q), 1(Z ,Q), (G̃1, Q)}. Let f :
(Y, τ , Q) → (Z ,σ, Q) be an identity mapping. Then, (H̃1, Q) is NsSe∗O mapping
in Y but not NsSeO mapping in Z .
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Remark 1 The diagram shows NsSeO mapping’s in NsSts.

Theorem 2 A mapping f : (Y, τ , Q) → (Z ,σ, Q) is Ns SeO iff for every Ns Ss
(H̃ , Q) of (Y, τ , Q), f(NsSint (H̃ , Q)) ⊆ NsSeint (f(H̃ , Q)).

Theorem 3 Consider a Ns SeO mapping f : (Y, τ , Q) → (Z ,σ, Q). Then,
Ns Sint (f−1(H̃ , Q)) ⊆ f−1(NsSeint (H̃ , Q)) for every Ns Ss (H̃ , Q) of (Z ,σ, Q).

Theorem 4 A mapping f : (Y, τ , Q) → (Z ,σ, Q) is Ns SeO iff for each Ns Ss
(G̃, Q) of (Z ,σ, Q) and for each Ns Scs (H̃ , Q) of (Y, τ , Q) containing f−1(G̃, Q),
there is a Ns Secs ( Ã, Q) of (Z ,σ, Q) such that (G̃, Q) ⊆ (H̃ , Q) and f−1( Ã, Q) ⊆
(H̃ , Q).

Theorem 5 A mapping f : (Y, τ , Q) → (Z ,σ, Q) is Ns SeO iff f−1(NsS
ecl(G̃, Q)) ⊆ NsScl(f−1(G̃, Q)) for every Ns Ss (G̃, Q) of (Z ,σ, Q).

Theorem 6 Let f : (Y, τ , Q) → (Z ,σ, Q) and g : (Z ,σ, Q) → (P, ρ, Q) be two
neutrosophic soft mappings and g ◦ f : (Y, τ , Q) → (P, ρ, Q) be Ns SeO. If g :
(Z ,σ, Q) → (P, ρ, Q) is Ns SeIrr , then f : (Y, τ , Q) → (Z ,σ, Q) is Ns SeO map-
ping.

Theorem 7 If f : (Y, τ , Q) → (Z ,σ, Q) is Ns SO and g : (Z ,σ, Q) → (P, ρ, Q)

is Ns SeO mappings, then g ◦ f : (Y, τ , Q) → (P, ρ, Q) is Ns SeO.

4 Neutrosophic Soft e-Closed Mapping

Definition 10 A mapping f : (Y, τ , Q) → (Z ,σ, Q) is neutrosophic soft e-closed
(resp. closed, δ closed, δ-semi closed, δ-pre closed & e∗-closed) (in short, NsSeC
(resp.NsSC , NsSδC , NsSδSC , NsSδPC & NsSe∗C )) if the image of every NsS
closed set of (Y, τ , Q) is NsSec (resp. NsSc, NsSδc, NsSδSc, NsSδPc & NsSe∗c)
set in (Z ,σ, Q).
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Theorem 8 The statements are hold but the converse need not be true. Every

(i) Ns SδC mapping is a Ns SC mapping.
(ii) Ns SC mapping is a Ns SδSC mapping.
(iii) Ns SC mapping is a Ns SδPC mapping.
(iv) Ns SδSC mapping is a Ns SeC mapping.
(v) Ns SδPC mapping is a Ns SeC mapping.
(vi) Ns SeC mapping is a Ns Se∗C mapping.

Example 4 In Example 1, (H̃1, Q)c is NsSC (resp. NsSeC ) mapping in Y but not
NsSδC (resp. NsSδSC ) mapping in Z .

Example 5 In Example 2, (H̃1, Q)c is NsSδSC (resp. NsSδPC & NsSeC)mapping
in Y but not NsSC (resp. NsSC & NsSδPC) mapping in Z .

Example 6 In Example 3, (H̃1, Q)c is NsSe∗C mapping in Y but not NsSeC map-
ping in Z .

Remark 2 The diagram shows NsSeC mapping’s in NsSts.

Theorem 9 A mapping f : (Y, τ , Q) → (Z ,σ, Q) is Ns SeC iff for each Ns Ss
(G̃, Q) of (Z ,σ, Q) and for each Ns Sos (H̃ , Q) of (Y, τ , Q) containing f−1(G̃, Q),
there is a Ns Seos ( Ã, Q) of (Z ,σ, Q) such that (G̃, Q) ⊆ ( Ã, Q) and f−1( Ã, Q) ⊆
(H̃ , Q).

Theorem 10 If f : (Y, τ , Q) → (Z ,σ, Q) is Ns SC and g : (Z ,σ, Q) → (P, ρ, Q)

is Ns SeC. Then g ◦ f : (Y, τ , Q) → (P, ρ, Q) is Ns SeC.

Theorem 11 If f : (Y, τ , Q) → (Z ,σ, Q) is Ns SeC map, then Ns Secl(f(H̃ , Q)) ⊆
f(NsScl(H̃ , Q)).

Theorem 12 Let f : (Y, τ , Q) → (Z ,σ, Q) and g : (Z ,σ, Q) → (P, ρ, Q) are
Ns SeC mappings. If every Ns Secs of (Z ,σ, Q) is Ns Scs, then g ◦ f : (Y, τ , Q) →
(P, ρ, Q) is Ns SeC.
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Theorem 13 Let f : (Y, τ , Q) → (Z ,σ, Q) be a bijective mapping. Then the fol-
lowing statements are equivalent:

(i) f is a Ns SeO mapping.
(ii) f is a Ns SeC mapping.
(iii) f−1 is Ns SeCts mapping.

5 Neutrosophic Soft e-Homeomorphism

Definition 11 A bijection f : (Y, τ , Q) → (Z ,σ, Q) is called a NsS homeomor-
phism (in short NsSHom) if f and f−1 are NsSCts mappings.

Definition 12 A bijection f : (Y, τ , Q) → (Z ,σ, Q) is called a
NsSe-homeomorphism (in short NsSeHom) if f and f−1 are NsSeCts.

Theorem 14 Each Ns SHom is a Ns SeHom. But not conversely.

Example 7 Let Y = {y1, y2, y3} = {z1, z2, z3} = Z , Q = {q1, q2} and NsSs’s
(H̃1, Q), (H̃2, Q) & (H̃3, Q) in Y and (G̃1, Q) in Z are defined as

(H̃1, q1) = {〈y1, (0.2, 0.5, 0.8)〉, 〈y2, (0.3, 0.5, 0.7)〉, 〈y3, (0.4, 0.5, 0.6)〉}
(H̃1, q2) = {〈y1, (0.3, 0.5, 0.7)〉, 〈y2, (0.2, 0.5, 0.6)〉, 〈y3, (0.4, 0.4, 0.6)〉}
(H̃2, q1) = {〈y1, (0.1, 0.5, 0.9)〉, 〈y2, (0.1, 0.5, 0.9)〉, 〈y3, (0.4, 0.5, 0.6)〉}
(H̃2, q2) = {〈y1, (0.2, 0.4, 0.8)〉, 〈y2, (0.2, 0.5, 0.7)〉, 〈y3, (0.3, 0.4, 0.7)〉}
(H̃3, q1) = {〈y1, (0.2, 0.5, 0.8)〉, 〈y2, (0.4, 0.5, 0.6)〉, 〈y3, (0.4, 0.5, 0.6)〉}
(H̃3, q2) = {〈y1, (0.3, 0.5, 0.6)〉, 〈y2, (0.3, 0.5, 0.6)〉, 〈y3, (0.5, 0.4, 0.5)〉}
(G̃1, q1) = {〈z1, (0.2, 0.5, 0.8)〉, 〈z2, (0.4, 0.5, 0.6)〉, 〈z3, (0.4, 0.5, 0.6)〉}
(G̃1, q2) = {〈z1, (0.3, 0.5, 0.6)〉, 〈z2, (0.3, 0.5, 0.6)〉, 〈z3, (0.5, 0.4, 0.5)〉}

Then we have τ = {0(Y,Q), 1(Y,Q), (H̃1, Q), (H̃2, Q)} and σ = {0(Z ,Q), 1(Z ,Q),

(G̃1, Q)}. Let f : (Y, τ , Q) → (Z ,σ, Q)be an identitymapping.Then f is Ns SeHom
but not NsSHom.

Theorem 15 Consider a bijective mapping f : (Y, τ , Q) → (Z ,σ, Q). If f is
Ns SeCts, then the following statements are equivalent:

(i) f is a Ns SeC mapping.
(ii) f is a Ns SeO mapping.
(iii) f−1 is a Ns SeHom.

Definition 13 A NsSts (Y, τ , Q) is known as a neutrosophic soft eT 1
2
(in short,

NsSeT 1
2
)-space if every NsSecs is NsSc in (Y, τ , Q).
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Theorem 16 Let f : (Y, τ , Q) → (Z ,σ, Q) be a Ns SeHom. Then f is a Ns SHom
if (Y, τ , Q) and (Z ,σ, Q) are Ns SeT 1

2
-space.

Theorem 17 Let f : (Y, τ , Q) → (Z ,σ, Q) be a Ns Sts. If (Z ,σ, Q) is a Ns SeT 1
2
-

space, Then the following statements are equivalent:

(i) f is Ns SeC mapping.
(ii) If (H̃ , Q) is a Ns Sos in (Y, τ , Q), then f(H̃ , Q) is Ns Seos in (Z ,σ, Q).
(iii) f(NsSint (H̃ , Q)) ⊆ NsScl(NsSint (f(H̃ , Q))) for every Ns Ss (H̃ , Q) in

(Y, τ , Q).

Theorem 18 Let f : (Y, τ , Q) → (Z ,σ, Q) and g : (Z ,σ, Q) → (P, ρ, Q) be
Ns SeC, where (Y, τ , Q) and (P, ρ, Q) are two Ns Sts’s and (Z ,σ, Q) a Ns SeT 1

2
-

space, then the composition g ◦ f is Ns SeC.

Theorem 19 Let f : (Y, τ , Q) → (Z ,σ, Q) and g : (Z ,σ, Q) → (P, ρ, Q) be two
Ns Sts’s. Then the following are true:

(i) If g ◦ f is Ns SeO and f is Ns SCts, then g is Ns SeO.
(ii) If g ◦ f is Ns SO and g is Ns SeCts, then f is Ns SeO.

6 Neutrosophic Soft e-C Homeomorphism

Definition 14 Abijection f : (Y, τ , Q) → (Z ,σ, Q) is called a NsSe-C homeomor-
phism (in short, NsSeCHom) if f and f−1 are NsSeIrr mappings.

Theorem 20 Each Ns SeCHom is a Ns SeHom. But not conversely.

Example 8 Let Y = {y1, y2, y3} = {z1, z2, z3} = Z , Q = {q1, q2} and NsSs’s
(H̃1, Q), (H̃2, Q) & (H̃3, Q) in Y and (G̃1, Q) in Z are defined as

(H̃1, q1) = {〈y1, (0.2, 0.5, 0.8)〉, 〈y2, (0.3, 0.5, 0.7)〉, 〈y3, (0.4, 0.5, 0.6)〉}
(H̃1, q2) = {〈y1, (0.3, 0.5, 0.8)〉, 〈y2, (0.2, 0.5, 0.8)〉, 〈y3, (0.4, 0.5, 0.5)〉}
(H̃2, q1) = {〈y1, (0.1, 0.5, 0.9)〉, 〈y2, (0.1, 0.5, 0.9)〉, 〈y3, (0.4, 0.5, 0.6)〉}
(H̃2, q2) = {〈y1, (0.2, 0.5, 0.8)〉, 〈y2, (0.2, 0.5, 0.9)〉, 〈y3, (0.3, 0.5, 0.7)〉}
(H̃3, q1) = {〈y1, (0.2, 0.5, 0.8)〉, 〈y2, (0.2, 0.5, 0.6)〉, 〈y3, (0.3, 0.5, 0.6)〉}
(H̃3, q2) = {〈y1, (0.1, 0.5, 0.9)〉, 〈y2, (0.2, 0.5, 0.7)〉, 〈y3, (0.3, 0.5, 0.6)〉}
(G̃1, q1) = {〈z1, (0.2, 0.5, 0.8)〉, 〈z2, (0.2, 0.5, 0.8)〉, 〈z3, (0.4, 0.5, 0.6)〉}
(G̃1, q2) = {〈z1, (0.3, 0.5, 0.8)〉, 〈z2, (0.3, 0.5, 0.8)〉, 〈z3, (0.4, 0.5, 0.5)〉}

Then we have τ = {0(Y,Q), 1(Y,Q), (H̃1, Q), (H̃2, Q)} and σ = {0(Z ,Q), 1(Z ,Q),

(G̃1, Q)}. Let f : (Y, τ , Q) → (Z ,σ, Q) be amapping defined as f(y1) = z1, f(y2) =
z1 & f(y3) = z3. Then f is NsSeHom but not NsSeCHom.
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Theorem 21 If f : (Y, τ , Q) → (Z ,σ, Q) is a Ns SeCHom, then Ns Secl(f−1

(G̃, Q)) ⊆ f−1(NsScl(G̃, Q)) (resp. Ns Secl(f−1(G̃, Q)) = f−1(NsSecl(G̃, Q))) for
each Ns Ss (G̃, Q) in (Z ,σ, Q).

Theorem 22 If f : (Y, τ , Q) → (Z ,σ, Q) and g : (Z ,σ, Q) → (P, ρ, Q) are
Ns SeCHom’s, then g ◦ f is a Ns SeCHom.

7 Conclusion

In this paper, the concepts of NsSeO and NsSeC mappings in NsSts were dis-
cussed. Furthermore, the work was extended to include NsSHom, NsSeHom and
NsSeT 1

2
-space. In addition, the study demonstrated NsSeCHom and derived some

of its related characteristics. This work can be used to investigate neutrosophic soft
e-compactness, neutrosophic soft e-connectedness and neutrosophic soft contra e-
continuous functions in future.
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