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1 Introduction

The fuzzy set was first described by Zadeh,25 and Chang6 took on the task of defining its topological structure
as fuzzy topological space. In 1983, Atanassov3 initiated intuitionistic fuzzy set and Coker8 created intuition-
istic fuzzy set in a topology.

Molodstov13 initiated the soft set theory in 1999 and applied in different fields. Shabir and Naz17 presented
soft topological spaces. Smarandache18 introduced the concepts of neutrosophy and neutrosophic set. In 2012,
Salama and Alblowi15 originated neutrosophic topological space. Neutrosophic soft sets were first defined by
Maji12 and modified by Deli and Broumi.9 Bera,5 presented a neutrosophic soft topological spaces.

δ-open sets defined by Saha19 in fuzzy topological spaces, Vadivel et al.20–24 in N -neutrosophic crisp and
neutrosophic topological spaces and Ahu Acikgoz and Ferhat Esenbel1 in neutrosophic soft topological spaces.
The notion of M -open sets in topological spaces were introduced by El-Maghrabi and Al-Juhani11 in 2011.

The basic definitions used in this paper are defined in1, 5, 9, 10, 12, 14

2 Neutrosophic soft contra M -continuous maps in NsSts

A set (K̃,Λ) is said to be a neutrosophic soft

(i) θ interior of (K̃,Λ) (in-short, NsSθint(K̃,Λ)) is defined by

NsSθint(K̃,Λ) =
⋃
{NsSint(Ñ ,Λ) : (Ñ ,Λ) ⊆ (K̃,Λ) & (Ñ ,Λ) is a NsScs in M}.
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(ii) θ closure of (K̃,Λ) (in-short, NsSθcl(K̃,Λ)) is defined by

NsSθcl(K̃,Λ) =
⋂
{NsScl(Ñ ,Λ) : (K̃,Λ) ⊆ (Ñ ,Λ) & (Ñ ,Λ) is a NsSos in M}.

(iii) θ-open set (briefly, NsSθos) if (K̃,Λ) = NsSθint(K̃,Λ).

(iv) θ-semi open set (briefly, NsSθSos) if (K̃,Λ) ⊆ NsScl
(
NsSθint(K̃,Λ)

)
.

(v) M -open set (briefly, NsSMos) if (K̃,Λ) ⊆ NsScl
(
NsSθint(K̃,Λ)

)
∪NsSint

(
NsSδcl(K̃,Λ)

)
.

The complement of a NsSMos (resp. NsSθos & NsSθSos ) is called a neutrosophic soft M - (resp. θ &
θ-semi) closed set (briefly, NsSMcs (resp. NsSθcs & NsSθScs)) in M.

The family of all NsSθos (resp. NsSθcs, NsSθSos, NsSθScs, NsSMos & NsSMcs) of M is denoted by
NsSθOS(M) (resp. NsSθCS(M), NsSθSOS(M), NsSθSCS(M), NsSMOS(M) & NsSMCS(M)).

A set (K̃,Λ) is said to be a neutrosophic soft

(i) M interior(resp. θ interior & θ semi interior) of (K̃,Λ) (briefly, NsSMint(K̃,Λ) (resp. NsSθint
& NsSθSint )) is defined by NsSMint(K̃,Λ) (resp. NsSθint&NsSθSint) =

⋃
{(G̃,Λ) : (G̃,Λ) ⊆

(K̃,Λ) & (G̃,Λ) is a NsSMos (resp. NsSθos & NsSθSos) in M}.

(ii) M closure (resp. θ closure & θ semi closure) of (K̃,Λ) (briefly, NsSMcl(K̃,Λ) (resp. NsSθcl
& NsSθScl)) is defined by NsSMcl(K̃,Λ) (resp. NsSθcl & NsSθScl) =

⋂
{(G̃,Λ) : (K̃,Λ) ⊆

(G̃,Λ) & (K̃,Λ) is a NsSMcs (resp. NsSθcs & NsSθScs) in M}.

A map γ : (M1, τ1,Λ) → (M2, τ2,Λ) is said to be neutrosophic soft

(i) M -continuous (briefly, NsSMCts) if the inverse image of every NsSos in (M2, τ2,Λ) is a NsSMos
in (M1, τ1,Λ).

(ii) contra (resp. δ, δS, δP & e) continuous (in short, NsSCCts (resp. NsSCδCts, NsSCδSCts,
NsSCδPCts & NsSCeCts)) if the inverse image of each NsSos in (M2, τ2,Λ) is a NsScs (resp.
NsSδcs, NsSδScs, NsSδPcs & NsSecs) in (M1, τ1,Λ).

(iii) contra θ (resp. θS & M )-continuous (briefly, NsSCθCts (resp. NsSCθSCts & NsSCMCts)) if the
inverse image of every NsSos in (M2, τ2,Λ) is a NsSθcs (resp. NsSθScs&NsSMcs) in (M1, τ1,Λ).

A NsSt (M, τ,Λ) is said to be a neutrosophic soft MU 1
2

(in short NsSMU 1
2

)-space, if every NsSMos in M
is a NsSos in M.

Let M = {ζ1, ζ2, ζ3},N = {v1, v2, v3}, E = {q1, q2} and NsSs’s (K̃1,Λ), (K̃2,Λ) & (K̃3,Λ) in M and
(Õ1,Λ) in N are defined as

(K̃1, q1) = {⟨ζ1, (0.20, 0.5, 0.80)⟩, ⟨ζ2, (0.30, 0.5, 0.70)⟩, ⟨ζ3, (0.40, 0.5, 0.60)⟩}
(K̃1, q2) = {⟨ζ1, (0.21, 0.5, 0.79)⟩, ⟨ζ2, (0.31, 0.5, 0.69)⟩, ⟨ζ3, (0.41, 0.5, 0.59)⟩}
(K̃2, q1) = {⟨ζ1, (0.10, 0.5, 0.90)⟩, ⟨ζ2, (0.10, 0.5, 0.90)⟩, ⟨ζ3, (0.40, 0.5, 0.60)⟩}
(K̃2, q2) = {⟨ζ1, (0.11, 0.5, 0.89)⟩, ⟨ζ2, (0.11, 0.5, 0.89)⟩, ⟨ζ3, (0.41, 0.5, 0.59)⟩}
(K̃3, q1) = {⟨ζ1, (0.20, 0.5, 0.80)⟩, ⟨ζ2, (0.20, 0.5, 0.80)⟩, ⟨ζ3, (0.30, 0.5, 0.70)⟩}
(K̃3, q2) = {⟨ζ1, (0.21, 0.5, 0.79)⟩, ⟨ζ2, (0.21, 0.5, 0.79)⟩, ⟨ζ3, (0.31, 0.5, 0.69)⟩}
(Õ1, q1) = {⟨v1, (0.80, 0.5, 0.20)⟩, ⟨v2, (0.80, 0.5, 0.20)⟩, ⟨v3, (0.70, 0.5, 0.30)⟩}
(Õ1, q2) = {⟨v1, (0.79, 0.5, 0.21)⟩, ⟨v2, (0.79, 0.5, 0.21)⟩, ⟨v3, (0.69, 0.5, 0.31)⟩}

Then we have τ1 = {0(M,Λ), 1(M,Λ), (K̃1,Λ), (K̃2,Λ)} and τ2 = {0(N,Λ), 1(N,Λ), (Õ1,Λ)}.

Let γ : (M, τ1,Λ) → (N, τ2,Λ) be an Id. map. Then γ is NsSCMCts.

The claims are true, but the converse is false. Every
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(i) NsSCθCts is a NsSCCts.

(ii) NsSCθCts is a NsSCθSCts.

(iii) NsSCθSCts is a NsSCMCts.

(iv) NsSCCts is a NsSCδSCts.

(v) NsSCCts is a NsSCδPCts.

(vi) NsSCδSCts is a NsSCeCts.

(vii) NsSCδPCts is a NsSCMCts.

(viii) NsSCMCts is a NsSCeCts.

Proof. (i) Let (G̃,Λ) be a NsSos in M2. Since γ is NsSCθCts, γ−1(G̃,Λ) is NsSθcs in M1. Since all
NsSθcs are NsScs, γ−1(G̃,Λ) is NsScs in M1. Hence γ is a NsSCCts.

(ii) Let (G̃,Λ) be a NsSos in M2. Since γ is NsSCθCts, γ−1(G̃,Λ) is NsSθcs in M1. Since all NsSθcs
are NsSθScs, γ−1(G̃,Λ) is NsSθScs in M1. Hence γ is a NsSCθSCts.

(iii) Let (G̃,Λ) be a NsSos in M2. Since γ is NsSCθSCts, γ−1(G̃,Λ) is NsSθScs in M1. Since all
NsSθScs are NsSMcs, γ−1(G̃,Λ) is NsSMcs in M1. Hence γ is a NsSCMCts.

(iv) Let (G̃,Λ) be a NsSos in M2. Since γ is NsSCCts, γ−1(G̃,Λ) is a NsScs in M1. Since all NsScs is
a NsSδScs, γ−1(G̃,Λ) is a NsSδScs in M1. Hence γ is a NsSCδSCts.

(v) Let (G̃,Λ) be a NsSos in M2. Since γ is NsSCCts, γ−1(G̃,Λ) is a NsScs in M1. Since all NsScs is
a NsSδPcs, γ−1(G̃,Λ) is a NsSδPcs in M1. Hence γ is a NsSCδPCts.

(vi) Let G̃,Λ) be a NsSos in M2. Since γ is NsSCδSCts, γ−1(G̃,Λ) is a NsSδScs in M1. Since all
NsSδScs is a NsSecs , γ−1(G̃,Λ) is a NsSecs in M1. Hence γ is a NsSCeCts.

(vii) Let G̃,Λ) be a NsSos in M2. Since γ is NsSCδPCts, γ−1(G̃,Λ) is a NsSδPcs in M1. Since all
NsSδPcs is a NsSMcs , γ−1(G̃,Λ) is a NsSMcs in M1. Hence γ is a NsSCMCts.

(viii) Let G̃,Λ) be a NsSos in M2. Since γ is NsSCMCts, γ−1(G̃,Λ) is a NsSMcs in M1. Since all
NsSMcs is a NsSecs , γ−1(G̃,Λ) is a NsSecs in M1. Hence γ is a NsSCeCts.

Using the findings stated above, we derive the diagram shown below.

NsSCθCts

@
@
@R

�
�

�	

NsSCθSCts NsSCCts

? ?

�
�

�	

NsSCδPCts

NsSCMCts NsSCδSCts

NsSCeCts

�
�

�	

@
@
@R

�
�

�	
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Note: M1 → M2 denotes M1 implies M2, but not conversely.

Let M = {ζ1, ζ2, ζ3},N = {v1, v2, v3}, E = {q1, q2} and NsSs’s (K̃1,Λ) & (K̃2,Λ) in M and (Õ1,Λ) in
N are defined as

(K̃1, q1) = {⟨ζ1, (0.20, 0.5, 0.80)⟩, ⟨ζ2, (0.30, 0.5, 0.70)⟩, ⟨ζ3, (0.40, 0.5, 0.60)⟩}
(K̃1, q2) = {⟨ζ1, (0.21, 0.5, 0.79)⟩, ⟨ζ2, (0.31, 0.5, 0.69)⟩, ⟨ζ3, (0.41, 0.5, 0.59)⟩}
(K̃2, q1) = {⟨ζ1, (0.10, 0.5, 0.90)⟩, ⟨ζ2, (0.10, 0.5, 0.90)⟩, ⟨ζ3, (0.40, 0.5, 0.60)⟩}
(K̃2, q2) = {⟨ζ1, (0.11, 0.5, 0.89)⟩, ⟨ζ2, (0.11, 0.5, 0.89)⟩, ⟨ζ3, (0.41, 0.5, 0.59)⟩}
(Õ1, q1) = {⟨v1, (0.80, 0.5, 0.20)⟩, ⟨v2, (0.70, 0.5, 0.30)⟩, ⟨v3, (0.60, 0.5, 0.40)⟩}
(Õ1, q2) = {⟨v1, (0.79, 0.5, 0.21)⟩, ⟨v2, (0.69, 0.5, 0.31)⟩, ⟨v3, (0.59, 0.5, 0.41)⟩}

Then we have τ1 = {0(M,Λ), 1(M,Λ), (K̃1,Λ), (K̃2,Λ)} and τ2 = {0(N,Λ), 1(N,Λ), (Õ1,Λ)}.

Let γ : (M, τ1,Λ) → (N, τ2,Λ) be an Id. map. Then γ is NsSCCts but not NsSCθCts, because the set
γ−1(Õ1,Λ) = (K̃1,Λ) is a NsScs but not NsSθcs.

Let M = {ζ1, ζ2, ζ3},N = {v1, v2, v3}, E = {q1, q2} and NsSs’s (K̃1,Λ), (K̃2,Λ) & (K̃3,Λ) in M and
(Õ1,Λ) in N are defined as

(K̃1, q1) = {⟨ζ1, (0.20, 0.5, 0.80)⟩, ⟨ζ2, (0.30, 0.5, 0.70)⟩, ⟨ζ3, (0.40, 0.5, 0.60)⟩}
(K̃1, q2) = {⟨ζ1, (0.21, 0.5, 0.79)⟩, ⟨ζ2, (0.31, 0.5, 0.69)⟩, ⟨ζ3, (0.41, 0.5, 0.59)⟩}
(K̃2, q1) = {⟨ζ1, (0.10, 0.5, 0.90)⟩, ⟨ζ2, (0.10, 0.5, 0.90)⟩, ⟨ζ3, (0.40, 0.5, 0.60)⟩}
(K̃2, q2) = {⟨ζ1, (0.11, 0.5, 0.89)⟩, ⟨ζ2, (0.11, 0.5, 0.89)⟩, ⟨ζ3, (0.41, 0.5, 0.59)⟩}
(K̃3, q1) = {⟨ζ1, (0.90, 0.5, 0.10)⟩, ⟨ζ2, (0.80, 0.5, 0.20)⟩, ⟨ζ3, (0.70, 0.5, 0.30)⟩}
(K̃3, q2) = {⟨ζ1, (0.91, 0.5, 0.09)⟩, ⟨ζ2, (0.81, 0.5, 0.19)⟩, ⟨ζ3, (0.71, 0.5, 0.29)⟩}
(Õ1, q1) = {⟨v1, (0.10, 0.5, 0.90)⟩, ⟨v2, (0.20, 0.5, 0.80)⟩, ⟨v3, (0.30, 0.5, 0.70)⟩}
(Õ1, q2) = {⟨v1, (0.09, 0.5, 0.91)⟩, ⟨v2, (0.19, 0.5, 0.81)⟩, ⟨v3, (0.29, 0.5, 0.71)⟩}

Then we have τ1 = {0(M,Λ), 1(M,Λ), (K̃1,Λ), (K̃2,Λ)} and τ2 = {0(N,Λ), 1(N,Λ), (Õ1,Λ)}.

Let γ : (M, τ1,Λ) → (N, τ2,Λ) be an Id. map. Then γ is NsSCθSCts but not NsSCθCts, because the set
γ−1(Õ1,Λ) = (K̃3,Λ) is a NsSθScs but not NsSθcs.

Let M = {ζ1, ζ2, ζ3},N = {v1, v2, v3}, E = {q1, q2} and NsSs’s (K̃1,Λ), (K̃2,Λ) & (K̃3,Λ) in M and
(Õ1,Λ) in N are defined as

(K̃1, q1) = {⟨ζ1, (0.20, 0.5, 0.80)⟩, ⟨ζ2, (0.30, 0.5, 0.70)⟩, ⟨ζ3, (0.40, 0.5, 0.60)⟩}
(K̃1, q2) = {⟨ζ1, (0.21, 0.5, 0.79)⟩, ⟨ζ2, (0.31, 0.5, 0.69)⟩, ⟨ζ3, (0.41, 0.5, 0.59)⟩}
(K̃2, q1) = {⟨ζ1, (0.10, 0.5, 0.90)⟩, ⟨ζ2, (0.10, 0.5, 0.90)⟩, ⟨ζ3, (0.40, 0.5, 0.60)⟩}
(K̃2, q2) = {⟨ζ1, (0.11, 0.5, 0.89)⟩, ⟨ζ2, (0.11, 0.5, 0.89)⟩, ⟨ζ3, (0.41, 0.5, 0.59)⟩}
(K̃3, q1) = {⟨ζ1, (0.20, 0.5, 0.80)⟩, ⟨ζ2, (0.20, 0.5, 0.80)⟩, ⟨ζ3, (0.30, 0.5, 0.70)⟩}
(K̃3, q2) = {⟨ζ1, (0.21, 0.5, 0.79)⟩, ⟨ζ2, (0.21, 0.5, 0.79)⟩, ⟨ζ3, (0.31, 0.5, 0.69)⟩}
(Õ1, q1) = {⟨v1, (0.80, 0.5, 0.20)⟩, ⟨v2, (0.80, 0.5, 0.20)⟩, ⟨v3, (0.70, 0.5, 0.30)⟩}
(Õ1, q2) = {⟨v1, (0.79, 0.5, 0.21)⟩, ⟨v2, (0.79, 0.5, 0.21)⟩, ⟨v3, (0.69, 0.5, 0.31)⟩}

Then we have τ1 = {0(M,Λ), 1(M,Λ), (K̃1,Λ), (K̃2,Λ)} and τ2 = {0(N,Λ), 1(N,Λ), (Õ1,Λ)}.

Let γ : (M, τ1,Λ) → (N, τ2,Λ) be an Id. map. Then γ is NsSCMCts but not NsSCθSCts, because the set
γ−1(Õ1,Λ) = (K̃3,Λ) is a NsSMcs but not NsSθScs.
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Let M = {ζ1, ζ2, ζ3},N = {v1, v2, v3}, E = {q1, q2} and NsSs’s (K̃1,Λ), (K̃2,Λ) & (K̃3,Λ) in M and
(Õ1,Λ) in N are defined as

(K̃1, q1) = {⟨ζ1, (0.20, 0.5, 0.80)⟩, ⟨ζ2, (0.30, 0.5, 0.70)⟩, ⟨ζ3, (0.40, 0.5, 0.60)⟩}
(K̃1, q2) = {⟨ζ1, (0.21, 0.5, 0.79)⟩, ⟨ζ2, (0.31, 0.5, 0.69)⟩, ⟨ζ3, (0.41, 0.5, 0.59)⟩}
(K̃2, q1) = {⟨ζ1, (0.10, 0.5, 0.90)⟩, ⟨ζ2, (0.10, 0.5, 0.90)⟩, ⟨ζ3, (0.40, 0.5, 0.60)⟩}
(K̃2, q2) = {⟨ζ1, (0.11, 0.5, 0.89)⟩, ⟨ζ2, (0.11, 0.5, 0.89)⟩, ⟨ζ3, (0.41, 0.5, 0.59)⟩}
(K̃3, q1) = {⟨ζ1, (0.20, 0.5, 0.80)⟩, ⟨ζ2, (0.40, 0.5, 0.60)⟩, ⟨ζ3, (0.40, 0.5, 0.60)⟩}
(K̃3, q2) = {⟨ζ1, (0.21, 0.5, 0.79)⟩, ⟨ζ2, (0.41, 0.5, 0.59)⟩, ⟨ζ3, (0.41, 0.5, 0.59)⟩}
(Õ1, q1) = {⟨v1, (0.80, 0.5, 0.20)⟩, ⟨v2, (0.60, 0.5, 0.40)⟩, ⟨v3, (0.60, 0.5, 0.40)⟩}
(Õ1, q2) = {⟨v1, (0.79, 0.5, 0.21)⟩, ⟨v2, (0.59, 0.5, 0.41)⟩, ⟨v3, (0.59, 0.5, 0.41)⟩}

Then we have τ1 = {0(M,Λ), 1(M,Λ), (K̃1,Λ), (K̃2,Λ)} and τ2 = {0(N,Λ), 1(N,Λ), (Õ1,Λ)}.

Let γ : (M, τ1,Λ) → (N, τ2,Λ) be an Id. map. Then γ is NsSCeCts but not NsSCMCts, because the set
γ−1(Õ1,Λ) = (K̃3,Λ) is a NsSecs but not NsSMcs.

Let M = {ζ1, ζ2, ζ3},N = {v1, v2, v3}, E = {q1, q2} and NsSs’s (K̃1,Λ), (K̃2,Λ), (K̃3,Λ), (K̃4,Λ) &
(K̃5,Λ) in M and (Õ1,Λ) in N are defined as

(K̃1, q1) = {⟨ζ1, (0.30, 0.5, 0.70)⟩, ⟨ζ2, (0.40, 0.5, 0.60)⟩, ⟨ζ3, (0.30, 0.5, 0.70)⟩}
(K̃1, q2) = {⟨ζ1, (0.31, 0.5, 0.69)⟩, ⟨ζ2, (0.41, 0.5, 0.59)⟩, ⟨ζ3, (0.31, 0.5, 0.69)⟩}
(K̃2, q1) = {⟨ζ1, (0.60, 0.5, 0.40)⟩, ⟨ζ2, (0.50, 0.5, 0.50)⟩, ⟨ζ3, (0.50, 0.5, 0.50)⟩}
(K̃2, q2) = {⟨ζ1, (0.61, 0.5, 0.39)⟩, ⟨ζ2, (0.51, 0.5, 0.49)⟩, ⟨ζ3, (0.51, 0.5, 0.49)⟩}
(K̃3, q1) = {⟨ζ1, (0.60, 0.5, 0.40)⟩, ⟨ζ2, (0.50, 0.5, 0.50)⟩, ⟨ζ3, (0.40, 0.5, 0.60)⟩}
(K̃3, q2) = {⟨ζ1, (0.61, 0.5, 0.39)⟩, ⟨ζ2, (0.51, 0.5, 0.49)⟩, ⟨ζ3, (0.41, 0.5, 0.59)⟩}
(K̃4, q1) = {⟨ζ1, (0.30, 0.5, 0.70)⟩, ⟨ζ2, (0.40, 0.5, 0.60)⟩, ⟨ζ3, (0.40, 0.5, 0.60)⟩}
(K̃4, q2) = {⟨ζ1, (0.31, 0.5, 0.69)⟩, ⟨ζ2, (0.41, 0.5, 0.59)⟩, ⟨ζ3, (0.41, 0.5, 0.59)⟩}
(K̃5, q1) = {⟨ζ1, (0.70, 0.5, 0.30)⟩, ⟨ζ2, (0.50, 0.5, 0.50)⟩, ⟨ζ3, (0.50, 0.5, 0.50)⟩}
(K̃5, q2) = {⟨ζ1, (0.71, 0.5, 0.29)⟩, ⟨ζ2, (0.51, 0.5, 0.49)⟩, ⟨ζ3, (0.51, 0.5, 0.49)⟩}
(Õ1, q1) = {⟨v1, (0.30, 0.5, 0.70)⟩, ⟨v2, (0.50, 0.5, 0.50)⟩, ⟨v3, (0.50, 0.5, 0.50)⟩}
(Õ1, q2) = {⟨v1, (0.29, 0.5, 0.71)⟩, ⟨v2, (0.49, 0.5, 0.51)⟩, ⟨v3, (0.49, 0.5, 0.51)⟩}

Then we have τ1 = {0(M,Λ), 1(M,Λ), (K̃1,Λ), (K̃2,Λ), (K̃3,Λ), (K̃4,Λ)} and τ2 = {0(N,Λ), 1(N,Λ), (Õ1,Λ)}.

Let γ : (M, τ1,Λ) → (N, τ2,Λ) be an Id. map. Then γ is NsSCMCts but not NsSCδPCts, because the set
γ−1(Õ1,Λ) = (K̃5,Λ) is a NsSMcs but not NsSδPcs.

A map γ : (M1, τ1,Λ) → (M2, τ2,Λ) is NsSCMCts iff the inverse image of each NsScs in M2 is NsSMos
in M1.

Proof. Let (G̃,Λ) be a NsScs in M2. This implies (G̃,Λ)c is NsSos in M2. Since γ is NsSCMCts,
γ−1((G̃,Λ)c) is NsSMcs in M1. Since γ−1((G̃,Λ)c) = (γ−1(G̃,Λ))c, γ−1(G̃,Λ) is a NsSMos in M1.

Conversely, let (G̃,Λ) be a NsScs in M2. Then (G̃,Λ)c is a NsSos in M2. By hypothesis γ−1((G̃,Λ)c)

is NsSMcs in M1. Since γ−1((G̃,Λ)c) = (γ−1(G̃,Λ))c,
(
γ−1(G̃,Λ)

)c

is a NsSMcs in M1. Therefore

γ−1(G̃,Λ) is a NsSMos in M1. Hence γ is NsSCMCts.

Let γ : (M1, τ1,Λ) → (M2, τ2,Λ) be a NsSCMCts, then γ is a NsSCCts if M1 is a NsSMU 1
2

-space.
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Proof. Let (G̃,Λ) be a NsSos in M2. Then γ−1(G̃,Λ) is a NsSMcs in M1, by hypothesis. Since M1 is a
NsSMU 1

2
-space, γ−1(G̃,Λ) is a NsScs in M1. Hence γ is a NsSCMCts.

Let γ : (M1, τ1,Λ) → (M2, τ2,Λ) be a NsSCMCts map and g : (M2, τ2,Λ) → (M3, τ3,Λ) be a
NsSCCts, then g ◦ γ : (M1, τ1,Λ) → (M3, τ3,Λ) is a NsSCMCts.

Proof. Let (K̃,Λ) be a NsSos in M3. Then g−1(K̃,Λ) is a NsSos in M2, by hypothesis. Since γ is a
NsSCMCts map, γ−1

(
g−1(K̃,Λ)

)
is a NsSMcs in M1. Hence g ◦ γ is a NsSCMCts map.

Let γ : (M1, τ1,Λ) → (M2, τ2,Λ) be a NsSCMCts map. Then the following conditions

(i) γ(NsSMcl(F̃ ,Λ)) ≥ NsSint(γ(F̃ ,Λ)), for all NsScs (F̃ ,Λ) in M1.

(ii) NsSMcl(γ−1(G̃,Λ)) ≥ γ−1(NsSint(G̃,Λ)), for all NsScs (G̃,Λ) in M2

are hold.

Proof. (i) Since NsSMcl(γ(F̃ ,Λ)) is a NsSMcs in M2 & γ is NsSCMCts, then γ−1(NsSMcl(γ(F̃ ,Λ)))
is NsSMos in M1.

Now, since (F̃ ,Λ) ≥ γ−1(NsSint(γ(F̃ ,Λ))), NsSMcl(F̃ ,Λ) ≥ γ−1(NsSMint(γ(F̃ ,Λ))). Therefore,
γ(NsSMcl(F̃ ,Λ)) ≥ NsSint(γ(F̃ ,Λ)).

(ii) By replacing (F̃ ,Λ) with (G̃,Λ) in (i), we obtain γ(NsSMcl(γ−1(G̃,Λ))) ≥ NsSint(γ(γ
−1(G̃,Λ)))

≥ NsSint(G̃,Λ). Hence, NsSMcl(γ−1(G̃,Λ)) ≥ γ−1(NsSint(G̃,Λ)).

3 Neutrosophic soft contra M -irresolute maps in NsSts

A map γ : (M1, τ1,Λ) → (M2, τ2,Λ) is called a neutrosophic soft contra M -irresolute (briefly, NsSCMIrr)
map if γ−1(G̃,Λ) is a NsSMcs in (M1, τ1,Λ) ∀ NsSMos (G̃,Λ) of (M2, τ2,Λ).

Let γ : (M1, τ1,Λ) → (M2, τ2,Λ) be a NsSCMIrr, then γ is a NsSCMCts. But not conversely.

Proof. Let γ be a NsSCMIrr map. Let (G̃,Λ) be any NsSos in M2. Since every NsSos is a NsSMos,
(G̃,Λ) is a NsSMos in M2. =⇒ γ−1(G̃,Λ) is a NsSMcs in M2. Hence γ is a NsSCMCts.

Let M = {ζ1, ζ2, ζ3},N = {v1, v2, v3}, E = {q1, q2} & NsSs’s (K̃1,Λ) & (K̃2,Λ) in M and (Õ1,Λ) &
(Õ2,Λ) in N are defined as

(K̃1, q1) = {⟨ζ1, (0.20, 0.5, 0.80)⟩, ⟨ζ2, (0.30, 0.5, 0.70)⟩, ⟨ζ3, (0.40, 0.5, 0.60)⟩}
(K̃1, q2) = {⟨ζ1, (0.21, 0.5, 0.79)⟩, ⟨ζ2, (0.31, 0.5, 0.69)⟩, ⟨ζ3, (0.41, 0.5, 0.59)⟩}
(K̃2, q1) = {⟨ζ1, (0.10, 0.5, 0.90)⟩, ⟨ζ2, (0.10, 0.5, 0.90)⟩, ⟨ζ3, (0.40, 0.5, 0.60)⟩}
(K̃2, q2) = {⟨ζ1, (0.11, 0.5, 0.89)⟩, ⟨ζ2, (0.11, 0.5, 0.89)⟩, ⟨ζ3, (0.41, 0.5, 0.59)⟩}
(Õ1, q1) = {⟨v1, (0.80, 0.5, 0.20)⟩, ⟨v2, (0.70, 0.5, 0.30)⟩, ⟨v3, (0.60, 0.5, 0.40)⟩}
(Õ1, q2) = {⟨v1, (0.79, 0.5, 0.21)⟩, ⟨v2, (0.69, 0.5, 0.31)⟩, ⟨v3, (0.59, 0.5, 0.41)⟩}
(Õ2, q1) = {⟨v1, (0.80, 0.5, 0.20)⟩, ⟨v2, (0.60, 0.5, 0.40)⟩, ⟨v3, (0.60, 0.5, 0.40)⟩}
(Õ2, q2) = {⟨v1, (0.79, 0.5, 0.21)⟩, ⟨v2, (0.59, 0.5, 0.41)⟩, ⟨v3, (0.59, 0.5, 0.41)⟩}

Then we have τ1 = {0(M,Λ), 1(M,Λ), (K̃1,Λ), (K̃2,Λ)} and τ2 = {0(N,Λ), 1(N,Λ), (Õ1,Λ)}.
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Let γ : (M, τ1,Λ) → (N, τ2,Λ) be an Id. map. Then γ is NsSCMCts but not NsSCMIrr, because the set
(Õ2,Λ) is a NsSMos in N but γ−1(Õ2,Λ) is not NsSMcs in M.

Let γ : (M1, τ1,Λ) → (M2, τ2,Λ) be a NsSCMIrr, then γ is a NsSCCts map if M1 is a NsSMU 1
2

-space.

Proof. Let (G̃,Λ) be a NsSos in M2. Then (G̃,Λ) is a NsSMos in M2. Therefore γ−1(G̃,Λ) is a NsSMcs
in M1, by hypothesis. Since M1 is a NsSMU 1

2
-space, γ−1(G̃,Λ) is a NsScs in M1. Hence γ is a NsSCCts.

Let γ : (M1, τ1,Λ) → (M2, τ2,Λ) be NsSCMIrr map and g : (M2, τ2,Λ) → (M3, τ3,Λ) be NsSCMCts
map, then g ◦ γ : (M1, τ1,Λ) → (M3, τ3,Λ) is a NsSCMCts.

Proof. Let (K̃,Λ) be a NsSos in M3. Then g−1(K̃,Λ) is a NsSMos in M2. Since γ is a NsSCMIrr,
γ−1(g−1(K̃,Λ)) is a NsSMcs in M1. Hence g ◦ γ is a NsSCMCts.

Let γ : (M1, τ1,Λ) → (M2, τ2,Λ) and g : (M2, τ2,Λ) → (M3, τ3,Λ) be mappings. Then g ◦ γ :
(M1, τ1,Λ) → (M3, τ3,Λ) is:

(i) NsSCMCts if γ is NsSeIrr and g is NsSCMCts.

(ii) NsSCMIrr if γ is NsSCMIrr (resp. NsSMIrr) and g is NsSMIrr (resp. NsSCMIrr).

Let γ : (M1, τ1,Λ) → (M2, τ2,Λ) be a mapping.

(i) If (M1, τ1,Λ) is NsSeU 1
2

-space, then NsSCCts and NsSCMCts are equivalent.

(ii) If (M2, τ2,Λ) is NsSeU 1
2

-space, then NsSCMCts and NsSCMIrr are equivalent.

(iii) If (M1, τ1,Λ) and (M2, τ2,Λ) are NsSeU 1
2

-spaces, then NsSCCts, NsSCMCts and NsSCMIrr
are equivalent.

Let γ : (M1, τ1,Λ) → (M2, τ2,Λ) & g : (M2, τ2,Λ) → (M3, τ3,Λ) be NsSCMCts mappings and
(M2, τ2,Λ) be a NsSMU 1

2
-space. Then g ◦ γ : (M1, τ1,Λ) → (M3, τ3,Λ) is NsSMCts.

Let γ : (M1, τ1,Λ) → (M2, τ2,Λ) be a map. Then the following conditions are equivalent if M1 & M2 are
NsSMU 1

2
-spaces.

(i) γ is a NsSCMIrr.

(ii) γ−1(G̃,Λ) is a NsSMos in M1 for each NsSMcs (G̃,Λ) in M2.

(iii) NsScl(γ
−1(G̃,Λ)) ⊇ γ−1(NsSint(G̃,Λ)) ∀ NsSs (G̃,Λ) of M2.

4 Conclusions

In this paper, by using NsSMos we introduced NsSCMCts & NsSCM -irresolute maps are analyzed and
studied its properties.
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