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Abstract

In this article, we have introduced a bipolar neutrosophic soft point and investigated some of the properties
with appropriate examples. Further, we have defined bipolar neutrosophic soft continuous mapping through
bipolar neutrosophic soft points. Some results have been produced as theorems and examples. Further, we
have discussed the relationship between the proposed mapping with the various existing mappings.
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1 introduction

Most of the real life problems consist some uncertain information. Fuzzy theory introduced by Zadeh,8 is
a tool for solving uncertainty problems. Fuzzy sets are used in many engineering and scientific problems
to deal with uncertainty. Many researchers were proposed different types of fuzzy sets for problems under
various fields since the introduction of Fuzzy set theory. In 1999, Atanassov9 introduced intiutionistic fuzzy
set theory which is very useful among other fuzzy set kinds. Molodtsov4 pointed out some difficulties such
as lack of parametric classification, in conventional fuzzy sets and introduced Soft set theory as a tool to deal
with uncertainty precisely. Since the introduction of soft sets, many researchers have been working on the
development of existing set by using soft set theory.

On the other side, fuzzy sets are not capable to analyze indeterminate information efficiently. Florentin
Smarandache1, 2 introduced a new concept namely, Neutrosophy theory which is a generalization of conven-
tional sets used to solve uncertainty problems. Neutrosophic set is the base of neutrosophy to deal with
uncertainty problems. Many researchers have been working on neutrosophic set theory and various kinds of
neutrosophic sets were proposed.3, 5–7 In 2013, Maji13 proposed neutrosophic soft set which is a fusion of
neutrosophy and soft set. In 2017, Mumtaz Ali et al.5 have proposed bipolar neutrosophic soft sets and their
application in decision making problems. In 2019, Arulpandy et al.6 proposed a different approach on bipolar
neutrosophic soft sets.

Many researchers have proposed topologies of neutrosophic sets of various kinds.10, 11, 15–19 In 2014, Alkhaz-
aleh et al.12 proposed the concept of neutrosophic soft mappings. In 2021, Taha Yasin et al.14 proposed some
concepts on neutrosophic soft continuous mappings.

This paper introduce the concept of bipolar neutrosophic soft points and their properties along with bipolar
neutrosopihc soft continuity mappings; also some related theorems and examples are also discussed. This pa-
per is organized as follows: Section 2 consists the required preliminary definitions and results for the proposed
concept. Section 3 deals with bipolar neutrosophic soft point and their properties with suitable examples. Sec-
tion 4 deals with bipolar neutrosophic soft continuity mapping through bipolar neutrosophic soft points and
related theorems. Section 5 concludes the paper and includes outline of future work.
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2 Preliminaries

Definition 2.1. Let X be a unı̇verse set. For every x ∈ X , the components u(x), v(x) and w(x) are truth,
ı̇ndetermı̇nate and false degrees of x. Then the Neutrosophı̇c set (NS) over X be defı̇ned as follows

N = {u(x), v(x), w(x) : x ∈ X} .

Here, u(x), v(x), w(x) ranges ı̇n the non-standard ı̇nterval ]−0, 1+[ and theı̇r sum −0 ≤ u+ v+w ≤ 3+. For
scı̇entı̇fı̇c problems, we prefer standard ı̇nterval [0, 1] ı̇nstead of non-standard ı̇nterval and ı̇t ı̇s called sı̇ngle-
valued neutrosophı̇c set.

Definition 2.2. A soft set ı̇s a functı̇on whı̇ch maps a parameter set to the power set of X . It ı̇s denoted by
(f,E) and ı̇s defı̇ned by

f : E → P (x),

where each member of X ı̇s parameterı̇zed wı̇th the parameter set E by the functı̇on f .

Definition 2.3. For the unı̇verse setX and posı̇tı̇ve member values u+, v+, w+ : E → [0, 1], negatı̇ve member
values u−, v−, w− : E → [−1, 0], A bı̇polar neutrosophı̇c set (BNS) ı̇s defı̇ned by

B =

{
⟨x, u+(x), v+(x), w+(x), u−(x), v−(x), w−(x)⟩ : x ∈ X

}
.

Definition 2.4. A bı̇polar neutrosophı̇c soft set (BNSS) ı̇s the fusı̇on of soft set and bı̇polar neutrosophı̇c set
and ı̇s defı̇ned as follows.

BNSS = (fA, E) = {⟨e, fA(x)⟩ : e ∈ A ⊂ E, fA(x) ∈ BNS(X)}.

Here fA(x) =
{〈

x, u+fA(e)(x), v
+
fA(e)(x), w

+
fA(e)(x), u

−
fA(e)(x), v

−
fA(e)(x), w

−
fA(e)(x)

〉
: x ∈ X

}
.

Definition 2.5. Let B be a BNSS. Then the complement of B ı̇s defı̇ned as

Bc =
{〈
e, w+

f (e), 1− v+f (e), u
+
f (e), w

−
f (e),−1− v−f (e), u

−
f (e)

〉}
.

Definition 2.6. Let φB be a null BNSS and ı̇s defı̇ned as

φB =
{
⟨ei, {xi, 0, 1, 1, 0,−1,−1}⟩ : x ∈ X, e ∈ E

}
.

Definition 2.7. Let 1B be a complete BNSS and ı̇s defı̇ned as

1B =
{
⟨ei, {xi, 1, 0, 0,−1, 0, 0}⟩ : x ∈ X, e ∈ E

}
.

Definition 2.8. Let B1 and B2 be two BNSSs. Then theı̇r unı̇on B1 ∪B2 ı̇s defı̇ned as

B1 ∪B2 =

{〈
e,∪if

(i)(e)
〉}

.

Here, ⋃
i

f (i)(e) =

{
⟨x,max

[
u+fi(e)(x)

]
,min

[
v+fi(e)(x)

]
,min

[
w+

fi(e)(x)
]
,

min
[
u−fi(e)(x)

]
,max

[
v−fi(e)(x)

]
,max

[
w−

fi(e)(x)
]
⟩
}
.
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Definition 2.9. Let B1 and B2 be two BNSSs. Then theı̇r ı̇ntersectı̇on B1 ∩B2 ı̇s defı̇ned as

B1 ∩B2 =

{〈
e,∩if

(i)(e)
〉}

.

Here, ⋂
i

f (i)(e) =

{
⟨x,min

[
u+fi(e)(x)

]
,max

[
v+fi(e)(x)

]
,max

[
w+

fi(e)(x)
]
,

max
[
u−fi(e)(x)

]
,min

[
v−fi(e)(x)

]
,min

[
w−

fi(e)(x)
]
⟩
}
.

Definition 2.10. Let B1 and B2 be two BNSSs. Then B1 ı̇s called subset of B2 (ı̇.e. B1 ⊆ B2) only ı̇f the
followı̇ng condı̇tı̇ons are hold.
For every x ∈ X and e ∈ E,

B1 ⊆ B2 =

{[
u+B1

(x) ≤ u+B2
(x)

]
,
[
v+B1

(x) ≥ v+B2
(x)

]
,
[
w+

B1
(x) ≥ w+

B2
(x)

]
,

[
u−B1

(x) ≥ u−B2
(x)

]
,
[
v−B1

(x) ≤ v−B2
(x)

]
,
[
w−

B1
(x) ≤ w−

B2
(x)

]}
.

Definition 2.11. Let BNSS(X,E) be the famı̇ly of all bı̇polar neutrosophı̇c soft sets over X . Let τB ⊂
BNSS(X,E). Then τB ı̇s called a bı̇polar neutrosophı̇c soft topology ı̇f the followı̇ng condı̇tı̇ons hold.

1. 0B and 1B are ı̇n τB,

2. Unı̇on of any number of BNSS ı̇n τB are also ı̇n τ,

3. Intersectı̇on of fı̇nı̇te number of BNSS ı̇n τB are ı̇n τ.

Therefore, (X, τB, E) be a bı̇polar neutrosophı̇c soft topologı̇cal space and every element of τ ı̇s a open set by
default.

Definition 2.12. Let BNS be the set of all bı̇polar neutrosophı̇c sets over the unı̇verse set X and every
x ∈ X . Then the bı̇polar neutrosophı̇c member x(a,b,c,r,s,t) ı̇s called bı̇polar neutrosophı̇c poı̇nt and ı̇s defı̇ned
as follows

x(a,b,c,r,s,t)(y) =

{
(u+, v+, w+, u−, v−, w−) if y = x

(0, 1, 1, 0,−1,−1) if y ̸= x
.

Here, 0 ≤ u+, v+, w+ ≤ 1,−1 ≤ u−, v−, w− ≤ 0 and every BNS is the unı̇on of ı̇ts neutrosophı̇c poı̇nts.

3 Bipolar neutrosophic soft point and their properties

Definition 3.1. LetBNSS(X,E) be set of all bı̇polar neutrosophı̇c soft sets overX . Then the term xe(a,b,c,r,s,t)
for all x ∈ X, e ∈ E and 0 ≤ a, b, c ≤ 1,−1 ≤ r, s, t ≤ 0, ı̇s called bı̇polar neutrosophı̇c soft poı̇nt and defı̇ned
as follows

xe(a,b,c,r,s,t)(e
′)(y) =

{
(u+, v+, w+, u−, v−, w−) if e′ = e and y = x

(0, 1, 1, 0,−1,−1) if e′ ̸= e and y ̸= x
.

Definition 3.2. Let (fA, E) be bı̇polar neutrosophı̇c soft set over X . Suppose xe(a,b,c,r,s,t) ∈ (fA, E) (∈ read
as ’belongs to’) only ı̇f a ≤ u+(x), b ≥ v+(x), c ≥ w+(x), r ≥ u−(x), s ≤ v−(x) and t ≤ w−(x).

Definition 3.3. Let xe(a,b,c,r,s,t) and xe
′

(a′,b′,c′,r′,s′,t′) be two bı̇polar neutrosophı̇c soft poı̇nts over the same

unı̇verseX . If xe(a,b,c,r,s,t)∩ xe
′

(a′,b′,c′,r′,s′,t′) = φB(empty ı̇ntersectı̇on), then xe(a,b,c,r,s,t) and xe
′

(a′,b′,c′,r′,s′,t′)

are called dı̇stı̇nct poı̇nts. Further, xe(a,b,c,r,s,t) and xe
′

(a′,b′,c′,r′,s′,t′) are dı̇stı̇nct poı̇nts ı̇f and only ı̇f x ̸=
y and e ̸= e′.
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Definition 3.4. Let BNSS(X,E) and BNSS(Y,E′) be the collectı̇ons of two bı̇polar neutrosophı̇c soft sets
and m : X → Y and n : E → E′ be two mappı̇ngs between correspondı̇ng unı̇verse sets and parameter sets.
Then the mappı̇ng ψ = (m,n) : (X,E) → (Y,E′) ı̇s defı̇ned as follows.
The functı̇on valueψ(fA) ı̇s a bı̇polar neutrosophı̇c soft set ı̇nBNSS(Y,E′), for any fA ∈ BNSS(X,E), A ⊆
E and ı̇s obtaı̇ned by

u+m(f)(e′)(y) =

{
sup

e∈n−1(e′)∩A,x∈m−1(y)

u+f(e)(x) if m−1(y) ̸= φ

0 otherwise

v+m(f)(e′)(y) =

{
inf

e∈n−1(e′)∩A,x∈m−1(y)
v+f(e)(x) if m−1(y) ̸= φ

1 otherwise

w+
m(f)(e′)(y) =

{
inf

e∈n−1(e′)∩A,x∈m−1(y)
w+

f(e)(x) if m−1(y) ̸= φ

1 otherwise

u−m(f)(e′)(y) =

{
inf

e∈n−1(e′)∩A,x∈m−1(y)
u−f(e)(x) if m−1(y) ̸= φ

0 otherwise

v−m(f)(e′)(y) =

{
sup

e∈n−1(e′)∩A,x∈m−1(y)

v−f(e)(x) if m−1(y) ̸= φ

−1 otherwise

w−
m(f)(e′)(y) =

{
sup

e∈n−1(e′)∩A,x∈m−1(y)

w−
f(e)(x) if m−1(y) ̸= φ

−1 otherwise

for every n(A) ⊆ E′, y ∈ Y .

Definition 3.5. Let BNSS(X,E) and BNSS(Y,E′) be the collectı̇ons of two bı̇polar neutrosophı̇c soft sets
and m : X → Y and n : E → E′ be two mappı̇ngs between correspondı̇ng unı̇verse sets and parameter sets.
Then the ı̇nverse mappı̇ng ψ−1 : (Y,E′) → (X,E) ı̇s defı̇ned as follows.
The functı̇on valueψ−1(gB) ı̇s a bı̇polar neutrosophı̇c soft set ı̇nBNSS(X,E), for any gB ∈ BNSS(Y,E′), B ⊆
E′ and ı̇s obtaı̇ned by

u+m−1(f)(e)(y) =

{
u+g(n(e))(m(x)) if n−1(e) ∈ B

0 otherwise

v+m−1(f)(e)(y) =

{
v+g(n(e))(m(x)) if n−1(e) ∈ B

1 otherwise

w+
m−1(f)(e)(y) =

{
w+

g(n(e))(m(x)) if n−1(e) ∈ B

1 otherwise

u−m−1(f)(e)(y) =

{
u−g(n(e))(m(x)) if n−1(e) ∈ B

0 otherwise

v−m−1(f)(e)(y) =

{
v−g(n(e))(m(x)) if n−1(e) ∈ B

−1 otherwise

w−
m−1(f)(e)(y) =

{
w−

g(n(e))(m(x)) if n−1(e) ∈ B

−1 otherwise

for every e ∈ n−1(B) ⊆ E and x ∈ X,ψ−1(gB) ı̇s called a bı̇polar neutrosopı̇hc soft ı̇nverse ı̇mage of BNSS
gB .

Definition 3.6. Let BNSS(X,E) and BNSS(Y,E′) be the collectı̇ons of two bı̇polar neutrosophı̇c softs
and fA ∈ BNSS(X,E), gB ∈ BNSS(Y,E′). Then ψ = (m,n) : BNSS(X,E) → BNSS(Y,E′) be a
bı̇polar neutrosophı̇c soft mappı̇ng such that m : X → Y and n : E → E′.
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1. The bı̇polar neutrosopı̇hc soft mappı̇ng ψ = (m,n) ı̇s called a bı̇polar neutrosophı̇c soft ı̇njectı̇ve
mappı̇ng ı̇f for every (x1)

(e1)
(a1,b1,c1,r1,s1,t1)

, (x2)
(e2)(a2,b2,c2,r2,s2,t2) ∈ fA, (x1)(e1)(a1,b1,c1,r1,s1,t1) ̸=

(x2)
(e2)
(a2,b2,c2,r2,s2,t2)

ı̇mplı̇es ψ((x1)
(e1)
(a1,b1,c1,r1,s1,t1)

) = (m(x1), n(e1)) ̸= ψ((x2)
(e2)
(a2,b2,c2,r2,s2,t2)

) =

(m(x2), n(e2)).

2. The bı̇polar neutrosophı̇c soft mappı̇ng ψ = (m,n) ı̇s called a bı̇polar neutrosophı̇c soft surjectı̇ve
mappı̇ng ı̇f there exı̇st a bı̇polar neutrosophı̇c soft poı̇nt xe(a,b,c,r,s,t) ∈ fA, such that ψ(xe(a,b,c,r,s,t)) =

ye
′

(a′,b′,c′,r′,s′,t′) for every ye
′

(a′,b′,c′,r′,s′,t′) ∈ gB .

3. The bı̇polar neutrosophı̇c soft mappı̇ng ψ = (m,n) ı̇s called a bı̇polar neutrosophı̇c soft bı̇jectı̇ve
mappı̇ng ı̇f ψ ı̇s both ı̇njectı̇ve and surjectı̇ve.

4. The bı̇polar neutrosophı̇c soft mappı̇ng ψ = (m,n) ı̇s called a bı̇polar neutrosophı̇c soft constant
mappı̇ng ı̇f ψ(xe(a,b,c,r,s,t)) = ye

′

(a′,b′,c′,r′,s′,t′) ı̇s provı̇ded for every xe(a,b,c,r,s,t) ∈ fA, there exı̇st

ye
′

(a′,b′,c′,r′,s′,t′) ∈ gB .

Definition 3.7. Let BNSS(X,E) be the famı̇ly of all bı̇polar neutrosohı̇c soft set over X and τB be the
bı̇polar neutrosophı̇c soft topology on X .

1. If τB = {0B, 1B}, then τB ı̇s called a bı̇polar neutrosophı̇c soft ı̇ndı̇screte topology and (X, τB, E) ı̇s
called bı̇polar neutrosophı̇c soft ı̇ndı̇screte topologı̇cal space over X .

2. If τB = BNSS(X,E), then τB ı̇s called a bı̇polar neutrosophı̇c soft dı̇screte topology and (X, τB, E) ı̇s
called bı̇polar neutrosophı̇c soft dı̇screte topologı̇cal space over X .

Definition 3.8. Let (X, τB, E) be a bı̇polar neutrosophı̇c soft topologı̇cal space over X and fE be a bı̇polar
neutrosophı̇c soft set over X . Then fE ı̇s called bı̇polar neutrosophı̇c soft closed set ı̇f and only ı̇f ı̇ts comple-
ment ı̇s a bı̇polar neutrosophı̇c soft open set.

Definition 3.9. Let (X, τB, E) be a bı̇polar neutrosophı̇c soft topologı̇cal space overX . A bı̇polar neutrosophı̇c
soft set fE ∈ (X, τB, E) ı̇s called a bı̇polar neutrosophı̇c soft neı̇ghborhood of the bı̇polar neutrosophı̇c soft
poı̇nt xe(a,b,c,r,s,t) ∈ fE , ı̇f there exı̇sts a bı̇polar neutrosophı̇c soft open set gE such that xe(a,b,c,r,s,t) ∈ gE ⊆
fE .

Definition 3.10. Let (X, τB, E) be a bı̇polar neutrosophı̇c soft topologı̇cal space overX and fE ∈ BNSS(X,E)
be a bı̇polar neutrosophı̇c soft set over X .

1. The bı̇polar neutrosophı̇c soft ı̇nterı̇or of fE , denoted by foE , ı̇s defı̇ned as the unı̇on of all bı̇polar
neutrosophı̇c soft open subsets of fE . It ı̇s clear that foE ı̇s the bı̇ggest bı̇polar neutrosophı̇c soft open set
that ı̇s contaı̇ned ı̇n fE .

2. The bı̇polar neutrosophı̇c soft closure of fE , denoted by fE , ı̇s defı̇ned as the ı̇ntersectı̇on of all bı̇polar
neutrosophı̇c soft open subsets of fE . It ı̇s clear that fE ı̇s the smallest bı̇polar neutrosophı̇c soft closed
set that ı̇s contaı̇nı̇ng fE .

4 Bipolar neutrosophic soft continuity

Definition 4.1. Let (X, τ1B, E) and (Y, τ2B, E
′) be two bı̇polar neutrosophı̇c soft topologı̇cal spaces and ψ =

(m,n) : (X,E) → (Y,E′) be a bı̇polar neutrosophı̇c soft mappı̇ng. For every bı̇polar neutrosophı̇c soft
neı̇ghborhood gE′ of ψ(xe(a,b,c,r,s,t)), ı̇f there exı̇st a bı̇polar neutrosophı̇c soft neı̇ghborhood fE of bı̇polar
neutrosophı̇c soft poı̇nt xe(a,b,c,r,s,t) ∈ BNSS(X,E) such that ψ(fE) ⊆ gE′ , then ψ is called bı̇polar
neutrosophı̇c soft contı̇nuous mappı̇ng at xe(a,b,c,r,s,t).
If ψ ı̇s a bı̇polar neutrosophı̇c soft contı̇nuous mappı̇ng for all xe(a,b,c,r,s,t) ∈ BNSS(X,E), then ψ ı̇s called a
bı̇polar neutrosophı̇c soft contı̇nuous mappı̇ng on (X, τ1B, E).

https://doi.org/10.54216/JNFS.060104
Received: October 09, 2022 Accepted: March 14, 2023

33



Journal of Neutrosophic and Fuzzy Systems (JNFS) Vol. 06, No. 01, PP. 29-38, 2023

Theorem 4.2. Let (X, τ1B, E) and (Y, τ2B, E
′) be two bı̇polar neutrosophı̇c soft topologı̇cal spaces and ψ :

(X,E) → (Y,E′) be a bı̇polar neutrosophı̇c soft mappı̇ng. Then ψ ı̇s a bı̇polar neutrosophı̇c soft contı̇nuous
mappı̇ng on (X, τ1B, E) ı̇f and only ı̇f ψ−1(g′E) ı̇s a bı̇polar neutrosophı̇c soft open set for every bı̇polar
neutrosophı̇c soft open set gE ∈ τ2B.

Proof. Suppose that ψ ı̇s a bı̇polar neutrosophı̇c soft contı̇nuous mappı̇ng on (X, τ1B, E) and g′E ∈ τ2B. To prove
ψ−1(g′E) ∈ τ1B. For every xe(a,b,c,r,s,t) ∈ ψ−1(g′E), sı̇nce ψ(xe(a,b,c,r,s,t)) ∈ g′E and ψ ı̇s bı̇polar neutrosophı̇c
soft contı̇nuous mappı̇ng, then there exı̇sts a neı̇ghborhood fE of xe(a,b,c,r,s,t) such that ψ(fE) ⊆ g′E . Hence
xe(a,b,c,r,s,t) ∈ fE ⊆ ψ−1(g′E). ı̇.e. ψ−1(g′E) ı̇s a bı̇polar neutrosophı̇c soft open set.

On the other hand, let xe(a,b,c,r,s,t) be a bı̇polar neutrosophı̇c soft poı̇nt of BNSS(X,E) and ψ(xe(a,b,c,r,s,t)) ∈
g′E be a bı̇polar neutrosophı̇c soft open set ı̇n BNSS(Y,E′). Then xe(a,b,c,r,s,t) ∈ ψ−1(g′E) ı̇s a bı̇polar
neutrosophı̇c soft open set ı̇n (X,E) and ψ(ψ−1(g′E) ⊆ g′E . Hence ψ ı̇s a bı̇polar neutrosophı̇c soft contı̇nuous
mappı̇ng on (X, τ1B, E).

Theorem 4.3. Let (X, τ1B, E) and (Y, τ2B, E
′) be two bı̇polar neutrosophı̇c soft topologı̇cal spaces and ψ :

(X,E) → (Y,E′) be a bı̇polar neutrosophı̇c soft mappı̇ng. Then ψ ı̇s a bı̇polar neutrosophı̇c soft contı̇nuous
mappı̇ng on (X, τ1B, E) ı̇f and only ı̇f ψ−1(g′E) ı̇s a bı̇polar neutrosophı̇c soft closed set for every bı̇polar
neutrosophı̇c soft closed set gE ∈ τ2B.

Proof. Let ψ : (X,E) → (Y,E′) be a bı̇polar neutrosophı̇c soft contı̇nuous mappı̇ng and let g′E be a bı̇polar
neutrosophı̇c soft closed set ı̇n Y . Sı̇nce, ψ−1((g′E)

c) = (ψ−1(g′E))
c and (g′E)

c ı̇s bı̇polar neutrosophı̇c soft
open set, (ψ−1(g′E))

c ı̇s bı̇polar neutrosophı̇c soft open set ı̇n X . Hence ψ−1(g′E) ı̇s a bı̇polar neutrosophı̇c
soft closed set ı̇n X .

On the other hand, let ψ−1(g′E) be bı̇polar neutrosophı̇c soft closed set ı̇n X whenever (g′E) ı̇s a bı̇polar
neutrosophı̇c soft closed set ı̇n Y . For any h′E ∈ Y , ψ−1((h′E)

c) = (ψ−1(h′E))
c. From the hypothesı̇s,

ψ−1((h′E)
c)) ı̇s a bı̇polar neutrosophı̇c soft closed set ı̇n X . So ψ−1(h′E) ı̇s a bı̇polar neutrosophı̇c soft open

set ı̇n X . Hence, ψ ı̇s a bı̇polar neutrosophı̇c soft contı̇nuous mappı̇ng on (X, τ1B, E).

Example 4.4. Let (X, τ1B, E) and (Y, τ2B, E
′) be two bı̇polar neutrosophı̇c soft topologı̇cal spaces and ψ :

(X,E) → (Y,E′) be a bı̇polar neutrosophı̇c soft mappı̇ng.

1. If τ1B ı̇s the bı̇polar neutrosophı̇c soft dı̇screte topology on X , then ψ ı̇s a bı̇polar neutrosophı̇c soft
contı̇nuous mappı̇ng.

2. It τ2B ı̇s the bı̇polar neutrosophı̇c soft ı̇ndı̇screte topology on Y , then ψ ı̇s a bı̇polar neutrosophı̇c soft
contı̇nuous mappı̇ng.

3. Let X = {x1, x2, x3} , Y = {y1, y2, y3} , E = {e1, e2} , E′ = {e′1, e′2} and τ1B, τ
2
B be two bı̇polar

neutrosophı̇c soft topologı̇es, defı̇ned as follows:

τ1B =
{
0X(B), 1X(B), f

1
E , f

2
E , f

3
E

}
τ2B =

{
0Y (B), 1Y (B), g

1
E′ , g2E′ , g3E′

}
where

f1E =

{
(e1, ⟨x1, 0.5, 0.7, 0.4,−0.4,−0.4,−0.2⟩ , ⟨x2, 0, 1, 1, 0,−1,−1⟩ , ⟨x3, 0, 1, 1, 0,−1,−1⟩),

(e2, ⟨x1, 0, 1, 1, 0,−1,−1⟩ , ⟨x2, 0, 1, 1, 0,−1,−1⟩ , ⟨x3, 0, 1, 1, 0,−1,−1⟩)

}

f2E =

{
(e1, ⟨x1, 0.5, 0.7, 0.4,−0.4,−0.4,−0.2⟩ , ⟨x2, 0.4, 0.5, 0.2,−0.6,−0.4,−0.8⟩ , ⟨x3, 0, 1, 1, 0,−1,−1⟩),

(e2, ⟨x1, 0, 1, 1, 0,−1,−1⟩ , ⟨x2, 0, 1, 1, 0,−1,−1⟩ , ⟨x3, 0, 1, 1, 0,−1,−1⟩)

}
f3E =

{
(e1, ⟨x1, 0.5, 0.7, 0.4,−0.4,−0.4,−0.2⟩ , ⟨x2, 0.4, 0.5, 0.2,−0.6,−0.4,−0.8⟩ , ⟨x3, 0, 1, 1, 0,−1,−1⟩),

(e2, ⟨x1, 0, 1, 1, 0,−1,−1⟩ , ⟨x2, 0, 1, 1, 0,−1,−1⟩ , ⟨x3, 0.4, 0.5, 0.2,−0.6,−0.4,−0.8⟩)

}
g1E′ =

{
(e′1, ⟨y1, 0.5, 0.7, 0.4,−0.4,−0.4,−0.2⟩ , ⟨y2, 0, 1, 1, 0,−1,−1⟩ , ⟨y3, 0, 1, 1, 0,−1,−1⟩),

(e′2, ⟨y1, 0, 1, 1, 0,−1,−1⟩ , ⟨y2, 0, 1, 1, 0,−1,−1⟩ , ⟨y3, 0, 1, 1, 0,−1,−1⟩)

}
https://doi.org/10.54216/JNFS.060104
Received: October 09, 2022 Accepted: March 14, 2023

34



Journal of Neutrosophic and Fuzzy Systems (JNFS) Vol. 06, No. 01, PP. 29-38, 2023

g2E′ =

{
(e′1, ⟨y1, 0, 1, 1, 0,−1,−1⟩ , ⟨y2, 0.5, 0.7, 0.4,−0.4,−0.4,−0.2⟩ , ⟨y3, 0, 1, 1, 0,−1,−1⟩),

(e′2, ⟨y1, 0, 1, 1, 0,−1,−1⟩ , ⟨y2, 0, 1, 1, 0,−1,−1⟩ , ⟨y3, 0, 1, 1, 0,−1,−1⟩)

}
g3E′ =

{
(e′1, ⟨y1, 0, 1, 1, 0,−1,−1⟩ , ⟨y2, 0.5, 0.7, 0.4,−0.4,−0.4,−0.2⟩ , ⟨y3, 0.4, 0.5, 0.2,−0.6,−0.4,−0.8⟩),

(e′2, ⟨y1, 0, 1, 1, 0,−1,−1⟩ , ⟨y2, 0, 1, 1, 0,−1,−1⟩ , ⟨y3, 0.4, 0.5, 0.2,−0.6,−0.4,−0.8⟩)

}
The bı̇polar neutrosophı̇c soft poı̇nts of the above sets are gı̇ven below.

f1E =
{
xe11(0.5,0.7,0.4,−0.4,−0.4,−0.2)

}
f2E =

{
xe11(0.5,0.7,0.4,−0.4,−0.4,−0.2), x

e1
2(0.4,0.5,0.2,−0.6,−0.4,−0.8)

}
f3E =

{
xe11(0.5,0.7,0.4,−0.4,−0.4,−0.2), x

e1
2(0.4,0.5,0.2,−0.6,−0.4,−0.8), x

e2
3(0.4,0.5,0.2,−0.6,−0.4,−0.8)

}
g1E′ =

{
y
e′1
1(0.5,0.7,0.4,−0.4,−0.4,−0.2)

}
g2E′ =

{
y
e′1
2(0.5,0.7,0.4,−0.4,−0.4,−0.2)

}
g3E =

{
y
e′1
2(0.5,0.7,0.4,−0.4,−0.4,−0.2), y

e′1
3(0.4,0.5,0.2,−0.6,−0.4,−0.8), y

e′2
3(0.4,0.5,0.2,−0.6,−0.4,−0.8)

}
.

The mappı̇ng ψ = (m,n) : (X,E) → (Y,E′) defı̇ned as

m(x1) = y2 n(e1) = e′1
m(x2) = y3 n(e2) = e′2
m(x3) = y3

. Then ψ = (m,n) ı̇s bı̇polar neutrosophı̇c soft contı̇nuous mappı̇ng at xe11(0.5,0.7,0.4,−0.4,−0.4,−0.2).

4. The bı̇polar neutrosophı̇c soft open sets ı̇n τ2B are g1E′ , g2E′ , g3E′ , 0Y (B), 1Y (B). So the ı̇nverse ı̇mage of
these open sets are as follows.

ψ−1(g1E′) = 0X(B) ∈ τ1B

ψ−1(g2E′) =

{
(e1, ⟨x1, 0.5, 0.7, 0.4,−0.4,−0.4,−0.2⟩ , ⟨x2, 0, 1, 1, 0,−1,−1⟩ , ⟨x3, 0, 1, 1, 0,−1,−1⟩),

(e2, ⟨x1, 0, 1, 1, 0,−1,−1⟩ , ⟨x2, 0, 1, 1, 0,−1,−1⟩ , ⟨x3, 0, 1, 1, 0,−1,−1⟩)

}
= f1E ∈ τ1B

ψ−1(g3E′) =

 (e1, ⟨x1, 0.5, 0.7, 0.4,−0.4,−0.4,−0.2⟩ , ⟨x2, 0.4, 0.5, 0.2,−0.6,−0.4,−0.8⟩ ,
⟨x3, 0.4, 0.5, 0.2,−0.6,−0.4,−0.8⟩),

(e2, ⟨x1, 0, 1, 1, 0,−1,−1⟩ , ⟨x2, 0, 1, 1, 0,−1,−1⟩ , ⟨x3, 0.4, 0.5, 0.2,−0.6,−0.4,−0.8⟩)

 /∈ τ1B

Hence ψ ı̇s not bı̇polar neutrosophı̇c soft contı̇nuous mappı̇ng on (X, τ1B, E).

Theorem 4.5. Let (X, τ1B, E) and (Y, τ2B, E
′) be two bı̇polar neutrosophı̇c soft topologı̇cal spaces and ψ :

(X,E) → (Y,E′) be a bı̇polar neutrosophı̇c soft mappı̇ng. Then ψ ı̇s a bı̇polar neutrosophı̇c soft contı̇nuous
mappı̇ng on (X, τ1B, E) ı̇f and only ı̇f ψ−1((g′E)

o) ⊆ ψ−1((g′E))
o for each gB ∈ (Y,E′).

Proof. Let ψ be a bı̇polar neutrosophı̇c soft contı̇nuous mappı̇ng and gB ∈ (Y,E′). Then ψ−1((gB)
o) ∈ τ1B

and (gB)
o ⊆ gB , so that ψ−1((gB)

o) ⊆ ψ−1(gB).
Sı̇nce (ψ−1((gB))

o ı̇s the largest bı̇polar neutrosophı̇c soft open set contaı̇ned ı̇n ψ−1(gB), ψ−1((g′B)
o) ⊆

(ψ−1((gB)))
o.

On the other hand, let ψ−1((gB)
o) ⊆ (ψ−1((gB)))

o, for every gB ∈ (Y,E′).
If gB ∈ τ2B, then
ψ−1(gB) = ψ−1((gB)

o) ⊆ (ψ−1((gB)))
o ⊆ ψ−1(gB). Therefore, ψ−1(gB) ∈ τ1B. Hence ψ ı̇s a bı̇polar

neutrosophı̇c soft contı̇nuous mappı̇ng.

Theorem 4.6. Let (X, τ1B, E) and (Y, τ2B, E
′) be two bı̇polar neutrosophı̇c soft topologı̇cal spaces and ψ :

(X,E) → (Y,E′) be a bı̇polar neutrosophı̇c soft mappı̇ng. Then ψ ı̇s a bı̇polar neutrosophı̇c soft contı̇nuous
mappı̇ng on (X, τ1B, E) ı̇f and only ı̇f ψ(fE) ⊆ ψ(fE) for fE ∈ (X,E).
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Proof. Let ψ be bı̇polar neutrosophı̇c soft contı̇nuous mappı̇ng on (X, τ1B, E) and fE ∈ (X,E). Sı̇nce ψ(fE)
ı̇s a bı̇polar neutrosophı̇c soft closed set ı̇n Y , ψ−1(ψ(fE)) ı̇s a bı̇polar neutrosophı̇c soft closed set ı̇n X .
Then ψ−1(ψ(fE)) = ψ−1(ψ(fE)) and ψ(fE) ⊆ ψ(fE).
Thus fE ⊆ ψ−1(ψ(fE)) ⊆ ψ−1(ψ(fE)).
Also fE ⊆ ψ−1(ψ(fE)) = ψ−1(ψ(fE)). Hence ψ(fE) ⊆ ψ(fE).

On the other hand, let ψ(fE) ⊆ ψ(fE) for every fE ∈ (X,E). Let g′E be any bı̇polar neutrosophı̇c soft closed
set ı̇n Y . Then gE′ = gE′ .
From the hypothesı̇s, ψ(ψ−1(gE′) ⊆ ψ(ψ−1(gE′) ⊆ gE′ = gE′ ı̇s obtaı̇ned.
Hence ψ−1(gE′) ⊆ ψ−1(gE′) and ψ−1(gE′) ⊆ ψ−1(gE′).
So ψ−1(gE′) = ψ−1(gE′). Thı̇s means that ψ−1(gE′) ı̇s a bı̇polar neutrosophı̇c soft closed set ı̇n X . Hence ψ
ı̇s a bı̇polar neutrosophı̇c soft contı̇nuous mappı̇ng on (X, τ1B, E).

Definition 4.7. Let (X, τ1B, E) and (Y, τ2B, E
′) be two bı̇polar neutrosophı̇c soft topologı̇cal spaces and ψ :

(X,E) → (Y,E′) be a bı̇polar neutrosophı̇c soft mappı̇ng. Then,

1. A bı̇polar neutrosophı̇c soft mappı̇ng ψ ı̇s called a bı̇polar neutrosophı̇c soft open mappı̇ng ı̇f ψ(fE)
ı̇s a bı̇polar neutrosophı̇c soft open set ı̇n (Y,E′) for each bı̇polar neutrosophı̇c soft open set fE of
BNSS(X,E).

2. A bı̇polar neutrosophı̇c soft mappı̇ng ψ ı̇s called a bı̇polar neutrosophı̇c soft closed mappı̇ng ı̇f ψ(g,E′)
ı̇s a bı̇polar neutrosophı̇c soft closed set ı̇n (Y,E′) for each bı̇polar neutrosophı̇c soft closed set fE of
BNSS(X,E).

Theorem 4.8. Let (X, τ1B, E) and (Y, τ2B, E
′) be two bı̇polar neutrosophı̇c soft topologı̇cal spaces and ψ :

(X,E) → (Y,E′) be a bı̇polar neutrosophı̇c soft mappı̇ng. Then

1. ψ ı̇s a bı̇polar neutrosophı̇c soft open mappı̇ng ı̇f and only ı̇f ψ((fE)o) ⊆ (ψ(fE))
o for each bı̇polar

neutrosophı̇c soft set fE of (X,E).

2. ψ ı̇s a bı̇polar neutrosophı̇c soft closed mappı̇ng ı̇f and only ı̇f ψ(fE) ⊆ ψ(fE) for each bı̇polar
neutrosophı̇c soft set fE of (X,E).

Proof. 1. Let ψ be a bı̇polar neutrosophı̇c soft open mappı̇ng and (fE)
o ∈ (X,E). Then (fE)

o ı̇s a bı̇polar
neutrosophı̇c open mappı̇ng ψ((fE)o) ⊆ fE . Sı̇nce ψ ı̇s a neutrosophı̇c open mappı̇ng ψ((fE)o) ı̇s a bı̇polar
neutrosophı̇c open set ı̇n (Y,E′) and ψ((fE)o) ⊆ ψ(fE). Thus ψ((fE)o) ⊆ (ψ(fE))

o.

On the other hand, let ψ((fE)o) ⊆ (ψ(fE))
o for any bı̇polar neutrosophı̇c soft open set fE ∈ (X,E). Sı̇nce

fE = (fE)
o, we have ψ(fE) = ψ((fE)

o) ⊆ (ψ(fE))
o ⊆ ψ(fE). Thı̇s gı̇ves ψ(fE) = (ψ(fE))

o. Hence ψ ı̇s
a bı̇polar neutrosophı̇c soft open mappı̇ng.

2. Let ψ be a bı̇polar neutrosophı̇c soft open mappı̇ng and (fE)
o ∈ (X,E). Sı̇nce ψ ı̇s a bı̇polar neutrosophı̇c

soft closed mappı̇ng, ψ(fE) ı̇s a bı̇polar neutrosophı̇c soft closed set ı̇n (Y,E′) and ψ(fE) ⊆ ψ(fE). Hence
ψ(fE) ⊆ ψ(fE).

On the other hand, let fE ı̇s a bı̇polar neutrosophı̇c soft closed set ı̇n (x,E). Then fE = fE . From the gı̇ven
condı̇tı̇on, ψ(fE) ⊆ ψ(fE) = ψ(fE) ⊆ ψ(fE). So ψ(fE) = ψ(fE). Hence ψ ı̇s a bı̇polar neutrosophı̇c soft
closed mappı̇ng.

Proposition 4.9. A bı̇polar neutrosophı̇c soft mappı̇ng ψ ı̇s bı̇polar neutrosophı̇c soft contı̇nuous and bı̇polar
neutrosophı̇c soft closed mappı̇ng ı̇f and only ı̇f ψ(fE) = ψ(fE).

Definition 4.10. Let (X, τ1B, E) and (Y, τ2B, E
′) be two bı̇polar neutrosophı̇c soft topologı̇cal spaces and ψ :

(X,E) → (Y,E′) be a bı̇polar neutrosophı̇c soft mappı̇ng. Then ψ ı̇s called a bı̇polar neutrosophı̇c soft
homeomorphı̇sm ı̇f,

1. ψ ı̇s a bı̇polar neutrosophı̇c soft bı̇jectı̇on.
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2. ψ ı̇s a bı̇polar neutrosophı̇c soft contı̇nuous mappı̇ng.

3. ψ−1 ı̇s a bı̇polar neutrosophı̇c soft contı̇nuous mappı̇ng.

Theorem 4.11. Let (X, τ1B, E) and (Y, τ2B, E
′) be two bı̇polar neutrosophı̇c soft topologı̇cal spaces and ψ :

(X,E) → (Y,E′) be a bı̇polar neutrosophı̇c soft mappı̇ng. Then

1. ψ ı̇s a bı̇polar neutrosophı̇c soft homeomorphı̇sm

2. ψ ı̇s a bı̇polar neutrosophı̇c soft contı̇nuous and bı̇polar neutrosophı̇c soft closed mappı̇ng

3. ψ ı̇s a bı̇polar neutrosophı̇c soft contı̇nuous and bı̇polar neutrosophı̇c soft open mappı̇ng.

5 Conclusion

We have introduced bipolar neutrosophic soft point and bipolar neutrosophic soft continuity mappings and
investigated through theorems with appropriate examples. Further, the connection between proposed map-
ping with other continuity mappings were discussed. The preservation of topological structures in continuity
mapping, is explained via theorems.

In future, we will use bipolar neutrosophic soft points in various topological mappings to prove the invariabil-
ity. Also, the proposed method will be used in decision making models. Further, we will try to incorporate
the proposed bipolar neutrosophic soft point with some of the image processing techniques via bipolar neutro-
sophic image domain.
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