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SOMEWHAT NEUTROSOPHIC δ-IRRESOLUTE CONTINUOUS

MAPPINGS IN NEUTROSOPHIC TOPOLOGICAL SPACES

A. VADIVEL1,2∗, C. JOHN SUNDAR2, §

Abstract. One of the strongest form in a neutrosophic open sets is a neutrosophic δ-
open sets. Based on this open sets, the continuous mapping, open mapping and closed
mapping functions are already defined in neutrosophic topological spaces. Also, the
extension of these mappings called somewhat neutrosophic δ-continuous (open) map-
ping functions are defined in previous paper. The concept of somewhat neutrosophic
δ-irresolute continuous (open) mapping which is stronger than a somewhat neutrosophic
δ-continuous (open) mapping in a netrosophic topological spaces have been introduced
and studied in this paper. Alongside, some interesting properties of those mappings are
given in neutrosophic topological spaces.

Keywords: Neutrosophic δ-open set, Somewhat neutrosophic δ-irresolute continuous
mapping, Somewhat neutrosophic irresolute δ-open mapping.
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1. Introduction

In mathematics, concept of fuzzy set between the real standard intervals was first intro-
duced by Zadeh [28] in discipline of logic and set theory. The general topology has been
framework with fuzzy set was undertaken by Chang [4] as fuzzy topological space. In 1983,
Atanassov [3] initiated intuitionistic fuzzy set which is a combination of membership and
non-membership values. Coker [5] created intuitionistic fuzzy set in a topology entitled
as intuitionistic fuzzy topological space. In classical topology, the class of somewhat con-
tinuous functions was introduced and studied by Karl. R. Gentry and Hughes B. Hoyle
[12]. Later, the concept of somewhat in classical topology has been extended to fuzzy
topological spaces. Besides giving characterizations of these functions, several interesting
properties of these functions are studied. M. N. Mukherjee and S. P. Shina in [15] was
introduced and studied the concept of fuzzy irresolute continuous mappings on a fuzzy
topological space. The concepts of somewhat fuzzy irresolute continuous mappings [10],
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somewhat fuzzy γ-irresolute continuous mappings [11] and somewhat fuzzy α-irresolute
continuous mappings [12] on a fuzzy topological space are successively introduced and
studied by Y. B. and others.

The new concepts of neutrosophy and neutrosophic set was introduced Smarandache
[21, 22] at the beginning of 20th century which has truth value, neutral value and false
value. It has laid the foundation for a whole family of new mathematical theories in both
crisp set and fuzzy set. Salama and Alblowi [17, 18] in 2012, originated neutrosophic
set in a neutrosophic topological space. This gave the way for investigation in terms of
neutrosophic topology and its application in decision making problems [13, 20, 23]. In
[2], the properties of neutrosophic open sets, neutrosophic closed sets, neutrosophic inte-
rior operator and neutrosophic closure operator such as semi open, pre open, α open and
their mappings gave the way for applying neutrosophic topology. M.L. Thivagar et al.
[14] introduced the notion of Nn-open (closed) sets and N -neutrosophic topological spaces
and R.K Al-Hamido et al. [1] introduced Neutrosophic crisp topology via N -Topology.
Neutrosophic closed sets as well as Neutrosophic continuous mappings were developed in
[19]. R. Dhavaseelan et al. [6, 7, 8, 9] introduced generalized neutrosophic closed sets,
neutrosophic generalized contra continuous, neutrosophic generalized α-contra continu-
ous and neutrosophic Almost α-contra-continuous functions and studied their properties.
Recently, Rajesh et al. [16] introduced Neutrosophic pre irresolute functions via α and β.

S. Saha [24] defined δ-open sets in fuzzy topological spaces. Recently, Vadivel et al.
introduced the neutrosophic regular open sets, neutrosophic δ open sets and neutrosophic
δ continuous functions in [25]. In his paper [26], neutrosophic δ-open mappings and neu-
trosophic δ-closed mappings are introduced. Also, the concept of somewhat neutrosophic
δ-continuous functions and somewhat neutrosophic δ-open sets are introduced and studied
in [27].

The main work in this paper is introduced the concepts of somewhat neutrosophic δ-
irresolute continuous mappings in a neutosophic topological spaces in third section. Also,
in section four, we discussed about somewhat neutrosophic irresolute δ-open mappings on
a neutrosophic topological spaces and further some properties of the mappings are also
discussed.

2. Preliminaries

Definition 2.1. [17] Let Y be a non-empty set. A neutrosophic set (briefly, Nss) L is an
object having the form L = {〈y, µL(y), σL(y), νL(y)〉 : y ∈ Y } where µL → [0, 1] denote the
degree of membership function, σL → [0, 1] denote the degree of indeterminacy function
and νL → [0, 1] denote the degree of non-membership function respectively of each element
y ∈ Y to the set L and 0 ≤ µL(y) + σL(y) + νL(y) ≤ 3 for each y ∈ Y .

Remark 2.1. [17] A Nss L = {〈y, µL(y), σL(y), νL(y)〉 : y ∈ Y } can be identified to an
ordered triple 〈y, µL(y), σL(y), νL(y)〉 in [0, 1] on Y .

Definition 2.2. [17] Let Y be a non-empty set and the Nss’s L and M in the form
L = {〈y, µL(y), σL(y), νL(y)〉 : y ∈ Y }, M = {〈y, µM (y), σM (y), νM (y)〉 : y ∈ Y }, then

(i) 0N = 〈y, 0, 0, 1〉 and 1N = 〈y, 1, 1, 0〉,
(ii) L ⊆M iff µL(y) ≤ µM (y), σL(y) ≤ σM (y) & νL(y) ≥ νM (y) : y ∈ Y ,

(iii) L = M iff L ⊆M and M ⊆ L,
(iv) 1N − L = {〈y, νL(y), 1− σL(y), µL(y)〉 : y ∈ Y } = Lc,
(v) L∪M = {〈y,max(µL(y), µM (y)),max(σL(y), σM (y)),min(νL(y), νM (y))〉 : y ∈ Y },

(vi) L∩M = {〈y,min(µL(y), µM (y)),min(σL(y), σM (y)),max(νL(y), νM (y))〉 : y ∈ Y }.
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Definition 2.3. [17] A neutrosophic topology (briefly, Nst) on a non-empty set Y is a
family ΨN of neutrosophic subsets of Y satisfying

(i) 0N , 1N ∈ ΨN .
(ii) L1 ∩ L2 ∈ ΨN for any L1, L2 ∈ ΨN .
(iii)

⋃
Lx ∈ ΨN , ∀ Lx : x ∈ X ⊆ ΨN .

Then (Y,ΨN ) is called a neutrosophic topological space (briefly, Nsts) in Y . The ΨN

elements are called neutrosophic open sets (briefly, Nsos) in Y . A Nss C is called a
neutrosophic closed sets (briefly, Nscs) iff its complement Cc is Nsos.

Definition 2.4. [17] Let (Y,ΨN ) be Nsts on Y and L be an Nss on Y , then the neutro-
sophic interior of L (briefly, Nsint(L)) and the neutrosophic closure of L (briefly, Nscl(L))
are defined as

Nsint(L) =
⋃
{I : I ⊆ L and I is a Nsos in Y }

Nscl(L) =
⋂
{J : L ⊆ J and J is a Nscs in Y }.

Definition 2.5. [2] Let (Y,ΨN ) be Nsts on Y and L be an Nss on Y . Then L is said to
be a neutrosophic regular open set (briefly, Nsros ) if L = Nsint(Nscl(L)).

The complement of a Nsros is called a neutrosophic regular closed set (briefly, Nsrcs)
in Y .

Definition 2.6. [25] A set K is said to be a neutrosophic

(i) δ interior of G (briefly, Nsδint(K)) is defined by Nsδint(K) =
⋃
{B : B ⊆

K and B is a Nsros in Y }.
(ii) δ closure ofK (briefly, Nsδcl(K)) is defined byNsδcl(K) =

⋂
{J : K ⊆ J and J is a

Nsrcs in Y }.

Definition 2.7. [25] A set L is said to be a neutrosophic δ-open set (briefly, Nsδos) if
L = Nsδint(L). The complement of an Nsδos is called a neutrosophic δ closed set (briefly,
Nsδcs) in Y .

Definition 2.8. [19] Let (Y, τN ) and (Z, σN ) be any two Nts’s. A map h : (Y, τN ) →
(Z, σN ) is said to be a neutrosophic (resp. δ) continuous (briefly, NsCts (resp. NsδCts))
iff inverse image of every Nsos in (Z, σN ) is a Nsos (resp. Nsδos) in (Y, τN ).

Definition 2.9. [26] Let (Y, τN ) and (Z, σN ) be any two Nts’s. A map h : (X, τN )
→ (Y, σN ) is said to be neutrosophic (resp. δ) open map (briefly, NsO (resp. NsδO)) if
the image of every Nsos in (Y, τN ) is an Nsos (resp. Nsδos) in (Z, σN ).

Definition 2.10. [27] A function h : (X, τN )→ (Y, σN ) from a Nsts (X, τN ) into another
Nsts (Y, σN ) is called somewhat neutrosophic δ-continuous (briefly, swNsδCts) if ξ ∈ σN
and h−1(ξ) 6= 0 implies that there exist a Nsδos ς in (X, τN ) such that ς 6= 0 and ς ≤
h−1(ξ). That is, Nsδint[h

−1(ξ)] 6= 0.

Definition 2.11. [27] A function h : (X, τN )→ (Y, σN ) from a Nsts (X, τN ) into another
Nsts (Y, σN ) is called somewhat neutrosophic δ-open (briefly, swNsδO) function if ξ ∈ τN
and ξ 6= 0 implies that there exists a Nsδos ς in (Y, σN ) such that ς 6= 0 and ς ≤ h(ξ).
That is, Nsδint[h(ξ)] 6= 0.

Definition 2.12. [27] A Nss ξ in a Nsts (X, τN ) is called neutrosophic δ-dense (briefly,
NsδD) set if there exists no Nsδcs ς in (X, τN ) such that ξ < ς < 1. That is, Nsδcl(ξ) = 1.
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3. Somewhat neutrosophic δ-irresolute continuous mappings

Definition 3.1. A mapping h : (Y, τN ) → (Z, σN ) is called neutrosophic δ-irresolute
continuous (briefly, NsδirrCts) if h−1(ς) is a Nsδos on (Y, τN ) for any Nsδos ς on (Z, σN ).

Definition 3.2. A mapping h : (Y, τN ) → (Z, σN ) is called somewhat neutrosophic δ-
irresolute continuous (briefly, swNsδirrCts) if there exists a Nsδos ξ 6= 0N on (Y, τN )
such that ξ ≤ h−1(ς) 6= 0N for any Nsδos ς 6= 0Y on (Z, σN ).

Remark 3.1. The implications contained in the following diagram are true and the reverse
implications need not be true.

NsδirrCts

swNsδirrCts

NsδCts

swNsδCts

Figure 1. swNsδCts function in Nts.

Example 3.1. Let X = {l,m, n} & Y = {x, y, z} and define Nss’s X1, X2 and X3 in X
and Y1, Y2 and Y3 in Y by

X1 = 〈X, ( µl
0.3

,
µm
0.3

,
µn
0.3

), (
σl
0.5

,
σm
0.5

,
σn
0.5

), (
νl
0.7

,
νm
0.7

,
νn
0.7

)〉,

X2 = 〈X, ( µl
0.7

,
µm
0.7

,
µn
0.7

), (
σl
0.5

,
σm
0.5

,
σn
0.5

), (
νl
0.3

,
νm
0.3

,
νn
0.3

)〉,

X3 = 〈X, ( µl
0.5

,
µm
0.5

,
µn
0.5

), (
σl
0.5

,
σm
0.5

,
σn
0.5

), (
νl
0.5

,
νm
0.5

,
νn
0.5

)〉,

Y1 = 〈Y, ( µx
0.2

,
µy
0.3

,
µz
0.2

), (
σx
0.5

,
σy
0.5

,
σz
0.5

), (
νx
0.8

,
νy
0.7

,
νz
0.8

)〉,

Y2 = 〈Y, ( µx
0.8

,
µy
0.7

,
µz
0.8

), (
σx
0.5

,
σy
0.5

,
σz
0.5

), (
νx
0.2

,
νy
0.3

,
νz
0.2

)〉,

Y3 = 〈Y, ( µx
0.5

,
µy
0.5

,
µz
0.5

), (
σx
0.5

,
σy
0.5

,
σz
0.5

), (
νx
0.5

,
νy
0.5

,
νz
0.5

)〉.

Then we have τN = {0N , X1, X2, 1N} and σN = {0N , Y1, Y2, Y3, 1N}. Let h : (X, τN ) →
(Y, σN ) be defined by

h(l) = y, h(m) = y, h(n) = y.

Then we have h−1(Y1) = X1, X1 ≤ h−1(Y2) = X2 and X1 ≤ h−1(Y3) = X3. Since X1 is a
Nsδos on (X, τN ), h is swNsδirrCts. But h−1(Y3) = X3 is not Nsδos on (X, τN ). Thus h
is not a NsδirrCts mapping.
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Example 3.2. Let X = {l,m, n} & Y = {x, y, z} and define Nss’s X1 in X and Y1 in Y
by

X1 = 〈X, ( µl
0.2

,
µm
0.2

,
µn
0.2

), (
σl
0.5

,
σm
0.5

,
σn
0.5

), (
νl
0.8

,
νm
0.8

,
νn
0.8

)〉,

Y1 = 〈Y, ( µx
0.4

,
µy
0.0

,
µz
0.4

), (
σx
0.5

,
σy
0.5

,
σz
0.5

), (
νx
0.6

,
νy
1.0

,
νz
0.6

)〉.

Then we have τN = {0N , X1, X
c
1, 1N} and σN = {0N , Y1, Y c

1 , 1N}. Let h : (X, τN ) →
(Y, σN ) be defined by

h(l) = y, h(m) = y, h(n) = y.

Then we have h−1(Y1) = 0N and h−1(Y1
c) = 1N , h is NsδCts. But for a Nsδos Y1 = 0N

on Y , h−1(Y1) = 0N . Thus h is not a swNsδirrCts mapping.

Example 3.3. In Example 3.1, for a Nsos on Y , h−1(Y1) = X1, X1 ≤ h−1(Y2) = X2 and
X1 ≤ h−1(Y3) = X3. Since X1 is a Nsδos on X, h is swNsδCts. But h−1(Y3) = X3 is not
a Nsδos on X. Thus h is not a NsδCts mapping.

Theorem 3.1. Let h : (Y, τN )→ (Z, σN ) be a mapping. Then the statements

(i) h is swNsδirrCts.
(ii) If ς is a Nsδcs of Z 3 h−1(ς) 6= 1Y then there exists a Nsδcs ξ 6= 1Y of Y 3 h−1(ς) ≤ ξ.

(iii) If ξ is a NsδD set on Y, then h(ξ) is a NsδD set on Z

are equivalent.

Proof. (i) ⇒ (ii): Let ς be a Nsδcs on Z 3 h−1(ς) 6= 1Y . Then ςc is a Nsδos on Z and
h−1(ςc) = h−1(ς)c 6= 0Y . Since h is swNsδirrCts, ∃ Nsδos λ 6= 0Y on Y 3 λ ≤ h−1(ς)c.
Let ξ = λc. Then ξ 6= 1Y is NsδC 3

h−1(ς) = 1− h−1(ς)c ≤ 1− ξc = ξ.

(ii) ⇒ (iii): Let ξ be a NsδD set on Y and suppose h(ξ) is not NsδD set on Z. Then ∃
Nsδcs ς on Z 3 h(ξ) < ς < 1. Since ς < 1 and h−1(ς) 6= 1Y , there exists a Nsδcs η 6= 1X
3

ξ ≤ h−1(h(ξ)) < h−1(ς) ≤ η.
6⇒ ξ is a NsδD set on Y . Thus h(ξ) is a NsδD set on Z.

(iii) ⇒ (i): Let ς 6= 0Z be a Nsδos on Z and h−1(ς) 6= 0Y . Suppose there exists
no Nsδo ξ 6= 0Y on Y 3 ξ ≤ h−1(ς). Then (h−1(ς)c) is a Nss on Y 3 there is no
Nsδcs η on Y with (h−1(ς)c) < η < 1. In fact, if ∃ Nsδos δ

c 3 δc ≤ h−1(ς), then it
is a contradiction. Thus (h−1(ς))c is a NsδD set on Y . So h((h−1(ς))c) is a NsδD set
on Z. But h((h−1(ς))c) = h((h−1(ς))c) 6= ςc < 1. This contradicts to the fact that
h((h−1(ς))c) is NsδD on Z. Hence ∃ Nsδos ξ 6= 0Y on Y 3 ξ ≤ h−1(ς). Consequently, h
is swNsδirrCts. �

Theorem 3.2. Let Y1 be product related to Y2 and let Z1 be product related to Z2. Then
the product h1 × h2 : Y1 × Y2 → Z1 × Z2 of swNsδirrCts mappings h1 : Y1 → Z1 and
h2 : Y2 → Z2 is also swNsδirrCts.

Proof. Let λ =
∨
i,j (ξi × ςj) be a Nsδos on Z1 × Z2 where ξi 6= 0Z1 and ςj 6= 0Z2 are

Nsδos’s on Z1 and Z2 respectively. Then

(h1 × h2)−1(λ) =
∨
i,j

(h−1
1 (ξi)× h−1

2 (ςj)).

since h1 is swNsδirrCts, ∃ Nsδos δi 6= 0Y1 3 δi ≤ h−1
1 (ξi) 6= 0Y1 . And, since h2 is

swNsδirrCts, ∃ Nsδos ηj 6= 0Y2 such that ηj ≤ h−1
2 (ςj) 6= 0Y2 . Now δi × ηj ≤ h−1

1 (ξi) ×
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h−1
2 (ςj) = (h1 × h2)

−1(ξi × ςj) and δi × ηj 6= 0Y1 × 0Y2 is a Nsδos on Y1 × Y2. Thus∨
i,j(δi × ηj) 6= 0Y1 × 0Y2 is a Nsδos on Y1 × Y2 3∨

i,j

(δi × ηj) ≤
∨
i,j

(
h−1
1 (ξi)× h−1

2 (ξi)
)

= (h1 × h2)−1
(∨

i,j (ξi × ςj)
)

= (h1 × h2)−1 (λ) 6= 0Y1×Y2

So, h1 × h2 is swNsδirrCts. �

Theorem 3.3. Let h : (Y, τN )→ (Z, σN ) be a mapping. If the graph gδ : Y → Y × Z of
h is a swNsδirrCts mapping, then h is also swNsδirrCts.

Proof. Let ς be a Nsδos on Z. Then h−1(ς) = 1 ∧ h−1(ς) = g−1
δ (1 × ς). Since gδ is

swNsδirrCts and (1× ς) is a Nsδos on Y × Z, ∃ Nsδos ξ 6= 0Y on Y 3

ξ ≤ g−1
δ (1× ς) = h−1(ς) 6= 0X

Thus, h is swNsδirrCts. �

4. Somewhat neutrosophic irresolute δ-open mappings

Definition 4.1. A mapping h : (Y, τN )→ (Z, σN ) is called neutrosophic irresolute δ-open
(briefly, NsirrδO) if h(ξ) is a Nsδos on Z for any Nsδos ξ on Y .

Definition 4.2. A fuzzy mapping h : (Y, τN )→ (Z, σN ) is called somewhat neutrosophic
irresolute δ-open (briefly, swNsirrδO) if there exists a Nsδos ς 6= 0Z on Z such that
ς ≤ h(ξ) 6= 0Z for any Nsδos ξ 6= 0Y on Y .

Theorem 4.1. Let h : (Y, τN )→ (Z, σN ) be a bijection. Then the statements

(i) h is swNsirrδO.
(ii) If ξ is a Nsδcs on Y such that h(ξ) 6= 1Z , then there exists a Nsδcs ς 6= 1Z on Z

such that h(ξ) < ς

are equivalent.

Proof. (i) ⇒ (ii): Let ξ be a Nsδcs on Y such that h(ξ) 6= 1Z . Since h is bijective and ξc

is a Nsδos on Y , h (ξc) = (h(ξ))c 6= 0Z . And, since h is swNsirrδO, ∃ Nsδos δ 6= 0Z on Z
3 δ < h (ξc) = (h(ξ))c. Consequently, h(ξ) < δc = ς 6= 1Z and ς is a Nsδcs on Z.

(ii) ⇒ (i): Let ξ be a Nsδos on Y such that h(ξ) 6= 0Z . Then ξc is a Nsδcs on Y and
h (ξc) 6= 1Z . Thus there exists a Nsδcs ς 6= 1Z on Z such that h (ςc) < ς. Since h is
bijective, h (ξc) = (h(ξ))c < ς. So ςc < h(ξ) and ςc 6= 0Y is a Nsδos on Z. Hence, h is
swNsirrδO. �

Remark 4.1. The implications contained in the following diagram are true and the reverse
implications need not be true.
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NsirrδO mapping

swNsirrδO mapping

NsδO mapping

swNsδO mapping

Figure 2. swNsδO mapping in Nsts.

Example 4.1. Let X = {l,m, n} & Y = {x, y, z} and define Nss’s X1 and X2 in X and
Y1 and Y2 in Y by

X1 = 〈X, ( µl
0.3

,
µm
0.3

,
µn
0.3

), (
σl
0.5

,
σm
0.5

,
σn
0.5

), (
νl
0.7

,
νm
0.7

,
νn
0.7

)〉,

X2 = 〈X, ( µl
0.7

,
µm
0.7

,
µn
0.7

), (
σl
0.5

,
σm
0.5

,
σn
0.5

), (
νl
0.3

,
νm
0.3

,
νn
0.3

)〉,

Y1 = 〈Y, ( µx
0.0

,
µy
0.3

,
µz
0.0

), (
σx
0.5

,
σy
0.5

,
σz
0.5

), (
νx
1.0

,
νy
0.7

,
νz
1.0

)〉,

Y2 = 〈Y, ( µx
0.0

,
µy
0.7

,
µz
0.0

), (
σx
0.5

,
σy
0.5

,
σz
0.5

), (
νx
1.0

,
νy
0.3

,
νz
1.0

)〉.

Then we have τN = {0N , X1, X2, 1N} and σN = {0N , Y1, Y2, 1N}. Let h : (X, τN ) →
(Y, σN ) be defined by

h(l) = y, h(m) = y, h(n) = y.

Then we have Y1 ≤ h(X1) = Y1 and Y2 ≤ h(X2) = Y2. Since Y1 is a Nsδos on (Y, σN ), h
is swNsirrδO. But for a Nsδos X2 on X, h(X2) = Y2 is not Nsδos on (Y, σN ). Thus h is
not a NsirrδO mapping.

Example 4.2. Let X = {l,m, n} & Y = {x, y, z} and define Nss’s X1 and X2 in X and
Y1 in Y by

X1 = 〈X, ( µl
0.3

,
µm
0.0

,
µn
0.3

), (
σl
0.5

,
σm
0.5

,
σn
0.5

), (
νl
0.7

,
νm
1.0

,
νn
0.7

)〉,

X2 = 〈X, ( µl
0.5

,
µm
0.5

,
µn
0.4

), (
σl
0.5

,
σm
0.5

,
σn
0.5

), (
νl
0.5

,
νm
0.5

,
νn
0.6

)〉,

Y1 = 〈Y, ( µx
0.5

,
µy
0.5

,
µz
0.5

), (
σx
0.5

,
σy
0.5

,
σz
0.5

), (
νx
0.5

,
νy
0.5

,
νz
0.5

)〉.

Then we have τN = {0N , X1, X
c
1, 1N} and σN = {0N , Y1, 1N}. Let h : (X, τN ) → (Y, σN )

be defined by
h(l) = y, h(m) = y, h(n) = y.

Since h(X1) = 0N , h(X1
c) = 1N and h(X2) = Y1 are Nsδos’s on (Y, σN ), h is Nsδo. But

for a Nsδos X1, h(X1) = 0N . Thus h is not a swNsirrδO mapping.

Example 4.3. In Example 4.1, we have Y1 ≤ h(X1) = Y1 and Y2 ≤ h(X2) = Y2. Since Y1
is a Nsδos on X, h is swNsδO mapping. But h(X2) = Y2 is not Nsδos on (Y, σN ). Thus
h is not a NsδO mapping.

Theorem 4.2. Let h : (Y, τN )→ (Z, σN ) be a surjection. Then the statements
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(i) h is swNsirrδO.
(ii) If ς is a NsδD set on Z, then h−1(ς) is a NsδD set on Y

are equivalent.

Proof. (i) ⇒ (ii): Let ς be a NsδD set on Z. Suppose h−1(ς) is not NsδD on Y . Then
∃ Nsδcs ξ on Y such that h−1(ς) < ξ < 1. Since h is swNsirrδO and ξc is a Nsδos on
Y , ∃ Nsδos δ 6= 0Z on Z 3 δ ≤ h (NSintξ

c) ≤ h (ξc). Since h is surjective, δ ≤ h (ξc) <
h
(
h−1 (ςc)

)
= ςc. Thus ∃ Nsδcs δ

c on Z such that ς < δc < 1. This is a contradiction. So

h−1(ς) is NsδD on Y .
(ii) ⇒ (i): Let ξ be a Nsδos on Y and h(ξ) 6= 0Z . Suppose ∃ no NsδO ς 6= 0Z on Z 3

ς ≤ h(ξ). Then (h(ξ))c is a Nss on Z 3 ∃ no Nsδcs δ on Z with (h(ξ))c < δ < 1. This
means that (h(ξ))c is NsδD on Z. Thus h−1 ((h(ξ))c) is NsδD on Y . But h−1 ((h(ξ))c) =(
h−1(h(ξ))

)c ≤ ξc < 1. This contradicts to the fact that h−1(h(ξ))c is NsδD on Y . So,
hence ∃ Nsδos ς 6= 0Z on Z 3 ς ≤ h(ξ). Hence, h is swNsirrδO. �

5. Conclusions

We have studied the concepts of somewhat neutrosophic δ-irresolute continuous map-
pings in Nsts is introduced and studied in this paper. Also, we discuss about a somewhat
neutrosophic irresolute δ-open mappings in a Nsts. In future, neutrosophic δ-irresolute
mapping in a Nsts can be extended. Also, this can be carried out to be neutrosophic
δS mapping, neutrosophic δP mapping, neutrosophic δβ mapping such as continuous and
irresolute in a neutrosophic topological spaces.

Acknowledgement. The authors wish to thank the referee, for the careful reading of
the paper and for the helpful suggestions and comments.
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