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Abstract

In this paper the concepts of neutrosophic bipolar vague resolvable, neutrosophic bipolar
vague irresolvable, neutrosophic bipolar vague open hereditarily irresolvable spaces, maximally
neutrosophic bipolar vague irresolvable spaces and neutrosophic bipolar vague submaximal
spaces are introduced. Also we study several interesting properties of the neutrosophic bipolar
vague open hereditarily irresolvable spaces besides giving characterization of these spaces by
means of somewhat neutrosophic bipolar vague continuous and somewhat neutrosophic bipolar
vague open functions.
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Somewhat Neutrosophic Bipolar Vague Open Functions.

1 Introduction

The fuzzy concept had invaded almost all branches of mathematics ever since the
introduction of fuzzy sets by L. A. Zadeh [17]. The theory of fuzzy topological space
was introduced and developed by C. L. Chang [3] and since then various notions in
classical topology have been extended to fuzzy topological space. In 1995, the
denition of Smarandaches neutrosophic set, neutrosophic sets and neutrosophic
logic have been useful in many real applications to handle improbability.
Neutrosophy is a branch of philosophy which studies the source, nature and scope of
neutralities, as well as their interactions with different ideational scales [14]. The
neutrosophic set uses one single value to indicate the truth-membership grade,
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indeterminacy-membership degree and falsity membership grade of an element in
the universe X. The conception of Neutrosophic Topological space was introduced
by A.A.Salama and S.A.Alblowi [11].

Bipolar-valued fuzzy sets, which was introduced by Lee [8,9] is an extension of fuzzy
sets whose membership degree range is extended from the interval [0, 1] to [-1, 1].
The membership degrees of the Bipolar valued fuzzy sets signify the degree of
satisfaction to the property analogous to a fuzzy set and its counter-property in a
bipolar valued fuzzy set, if the membership degree is 0 it means that the elements
are unrelated to the corresponding property. Furthermore if the membership degree
is on (0, 1] it indicates that the elements somewhat fulfil the property, and if the
membership degree is on [-1,0) it indicates that elements somewhat satisfy the
entire counter property. After that, Deli et al. [4] announced the concept of bipolar
neutrosophic sets, as an extension lead of neutrosophic sets.

Neutrosophic vague set is a combination of neutrosophic set and vague set which
was well-defined by Shawkat Alkhazaleh [13]. Neutrosophic vague theory is a useful
tool to practise incomplete, indeterminate and inconsistent information. Satham
Hussain [12] introduced Neutrosophic bipolar vague sets. Mohana K and Princy R
[10] have introduced Neutrosophic Bipolar Vague sets in topological spaces.

The concepts of resolvability and irresolvability in topological spaces was introduced
by E. Hewit[7]. The concept of open hereditarily irresolvable spaces in the classical
topology was introduced by A. Gelikin [6]. The concept of fuzzy resolvable and
irresolvable spaces was introduced by G. Thangaraj and G. Balasubramanian[16].
In this paper the concept of neutrosophic bipolar vague resolvable, neutrosophic
bipolar vague irresolvable, neutrosophic bipolar vague open hereditarily irresolvable
spaces and maximally neutrosophic bipolar vague irresolvable spaces are introduced.

2 Preliminaries

Definition 2.1 [10] If A=

e T i M i B R
(o, [T T3 115 151 [F5 21+ (T3 TE) L5 15) [Fy. F£]-)) where (T4)*
=1-(F)", (FHt=1-(T)H)tand (TT)" =-1-(F7 )", (F*)” =-1- (T‘)‘.
TH It FT: X —[0,1] and T~,1",F~ : X — [—1,0] are the two neutrosophic
bipolar vague sets then their union, intersection and complement are well-defined as

follows:
1. AUB = {maz[Ty, T, maz[T5, TA]T,
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min [, I5]T, min[I}, I5]T,

min [y, Fz]", min[F}, FA]T,

min [T, Tg]~, min[T4, T4,

max [I, 5], maz[l}, 1],

max [F, Fg]™,maz[F;, Fi]"}.

2. AN B = {min[Ty, T5|",max[T{ T,

max [I, [5]", min[I}, I£]T,

max [F, Fg]T, min[F FA]T,

max [T, T5]",min[T}, Tg]™,

min [, I5]~, maz[I}, I}]™,

min [Fy, Fg]~, maz|[F}, F&]"}.

3 4° S { (1= T{) [1— Ty ]*, (L= T{1% [ = I3, [ - F{I* (1 — Fq)*,
S1= T (L= T3], 21— If) -1 = T3] -1 - F{]- -1 - Fal )

Definition 2.2 [10] Suppose A and B be two neutrosophic bipolar vague sets
defined over a universe of disclosure X. We say that A C B if and only if

Ty < T3l [0 < TEV [ > L) (05 > I5)* (Fr = Fglt, [ > R,
[Ty > Tp]™ [T > TE)7, [Ty < Ip)7, U < I, [Fy < Fl™, [F4 < Fgl™

Definition 2.3 [I0] A neutrosophic bipolar vague topology (in short NBVT)on a
non-empty set X is a family 7 of Neutrosophic bipolar vague set in X sustaining the
following axioms: 1. 0, 1 € 7.

2. GiNGy €1 for any G1,Gy € 7.

3. UG; € 7 for any arbitrary family {G; : G; € 7,i € I}.

Under such case the pair (X,7) is known as the neutrosophic bipolar vague
topological space (In short NBVTS) and any NBVS in (X,7) is known as bipolar
vague open set (In short NBVOS) in X . The complement of a neutrosophic bipolar
vague open set A¢ in a neutrosophic bipolar vague topological space (X, 7) is
referred as a neutrosophic bipolar vague closed set(In short NBVCS) in (X, 7).

Definition 2.4 [I0] Let Aypy be a NBVS of the universe U where Yu,; € U,
Ty () = (115 L (%) = (0,005 g () = (0,05 Ta¥opy () = [L1]:
IA%BV(X) = [0,0]; FA%BV(}Q = [0,0].

Then Aypgy is called unit NBVS (1ypy in short), where 1 <i < n.

Definition 2.5 [10] Let Aypy be a NBVS of the universe U where Yu; € U,
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TA%BV(X)/\: [0,0]; ]AﬁBv<X) = [1,1]; FA%BV(}Q = [1,1]; TA%BV(X) = [0,0}; ]A%BV(X)
= [-1-1]; Faypy(x) = [1.-1].
Then Aypy is called zero NBVS (Oypy in short), where 1 <i < n.

Definition 2.6 [10] Let A be a NBVS in a NBVTS (X, 7). The neutrosophic
bipolar vague interior of A (In short NBVint(A)) and the neutrosophic bipolar
vague closure of A (In short NBVcl(A)) are defined by,

1. NBVint(A) = U{G/ G is a NBVOS in X and G C A}.

2. NBVcl(A) =n{K / Kisa NBVCSin X and A C K}.

3 Neutrosophic Bipolar Vague Resolvable and Irresolvable

Definition 3.1 A neutrosophic bipolar vague set A in neutrosophic bipolar vague
topological space (X,T) is called a neutrosophic bipolar vague dense if there exists
no neutrosophic bipolar vague closed set B in (X,T) such that A € B C 1.

Definition 3.2 Let (X,T) be a neutrosophic bipolar vague topological space. (X,T)
is called neutrosophic bipolar vague resolvable if there exists a neutrosophic bipolar
vague dense set A in (X,T) such that NBVcl(A°) = 1.. Otherwise (X,T) is called
neutrosophic bipolar vague irresolvable.

Example 3.3 Let X = {a}. Define the neutrosophic bipolar vague sets A,B and C
as follows:

A = (x,[0.4,0.5][0.3,0.3][0.5,0.6][—0.6, —0.5][—0.4, —0.4][—0.5, —0.4]),

B = (z,[0.2,0.4][0.5, 0.5][0.6, 0.8][—0.7, —0.6][—0.5, —0.5][—0.4, —0.3]) and

C = (x,]0.3,0.5][0.4,0.4][0.5,0.7][-0.8, —0.4][-0.6, —0.6][—0.6, —0.2]).

Clearly T'= {0, 1., A} is a neutrosophic bipolar vague topology on X. Thus (X,T)
is a neutrosophic bipolar vague topological space. Now

NBVint(B) = 0., NBVint(C) = 0., NBVint(B¢) = 0., NBVint(C®) =
0~,NBVecl(B)=1.,NBVcl(C)=1.,NBVcl(B°) = 1., NBVcl(C°) = 1.. Hence
there exists a neutrosophic bipolar vague dense set B in (X,T), such that
NBVint(B¢) = 0.. Hence the neutrosophic bipolar vague topological space (X,T)
is called a neutrosophic bipolar vague resolvable.

Example 3.4 Let X = {a}. Define the neutrosophic bipolar vague sets A;B and C
as follows:
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A = (x,[0.4,0.6][0.6,0.6][0.4,0.6][—0.5, —0.3][—0.7, —0.7][-0.7, —0.5]),

B = (z,[0.5,0.7][0.3,0.3][0.3, 0.5][—0.6, —0.7][—0.4, —0.4][—0.3, —0.4]) and

C = (x,]0.6,0.8][0.4,0.4][0.2,0.4][-0.6, —0.4][-0.5, —0.5][—0.6, —0.4]).

Clearly T'={0.,1., A} is a neutrosophic bipolar vague topology on X. Thus (X,T)
is a neutrosophic bipolar vague topological space. Now

NBVint(B) = A, NBVint(C) = A,NBVcl(B) =1, NBVcl(C) = 1. Thus B and C
are neutrosophic bipolar vague dense set in (X, T) such that

NBVl(B¢) = AandN BV cl(C¢) = A°. Hence the neutrosophic bipolar vague
topological space (X,T) is called a neutrosophic bipolar vague irresolvable.

Proposition 3.5 Let (X, T) be a neutrosophic bipolar vague topological space.
(X,T) is a neutrosophic bipolar vague resolvable space if and only if (X, T) has a
pair of neutrosophic bipolar vague dense set A; and A, such that A; C AS.

Proof: Let (X,T) be a neutrosophic bipolar vague topological space and (X,T) is a
neutrosophic bipolar vague resolvable space. Suppose that for all neutrosophic
bipolar vague dense sets A; and A;, we have A; gZ A;?. Then A; D Aj. Then
NBVcl(A;) D NBVcl(A§) which implies that 1. D NBVcl(A$) then

NBVecl(AS) # 1.. Also A; D A7, then NBVcl(A;) D NBVcl(A§) which implies
that 1. D NBVcl(AS). Then NBVcl(AS) # 1... Hence NBVcl(A;) = 1., but
NBVl(A$) # 1. for all neutrosophic bipolar vague set A; in (X,T). Which is a
contradiction. Hence (X,T) has a pair of neutrosophic bipolar vague dense set A;
and As such that A; C AS.

Converse, suppose that the neutrosophic bipolar vague topological space (X,T) has
a pair of neutrosophic bipolar vague dense sets A; and A,, such that A; C AS.
Suppose that (X,T) is a neutrosophic bipolar vague irresolvable space. Then for all
neutrosophic bipolar vague dense set A; and Ay in (X,T), we have

NBVcl(AS) # 1.. Then NBVcl(AS) # 1. implies that there exists a neutrosophic
bipolar vague closed set B in (X,T) such that A5 C B C 1.. Then

A; € A5 C B C 1. implies that A; € B C 1. Which is a contradiction. Hence
(X,T) is a neutrosophic bipolar vague resolvable space.

Proposition 3.6 If (X,T) is a neutrosophic bipolar vague irresolvable iff
NBVint(A) # 0. for all neutrosophic bipolar vague dense set A in (X,T).
Proof: Since (X,T) is a neutrosophic bipolar vague irresolvable space, for all
neutrosophic bipolar vague dense set A in (X,T), NBV¢l(A°) # 1.. Then
(NBVint(A))¢ # 1., which implies NBVint(A) # 0.
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Conversely, NBVint(A) # 0., for all neutrosophic bipolar vague dense set A in
(X,T). Suppose that (X,T) is a neutrosophic bipolar vague resolvable. Then there
exists a neutrosophic bipolar vague dense set A in (X,T), such that

NBVcl(A°) = 1. implies that (NBVint(A))® = 1., implies NBVint(A) = 0.~.
Which is a contradiction. Hence (X,T) is a neutrosophic bipolar vague irresolvable
space.

Definition 3.7 A neutrosophic bipolar vague topological space (X,T) is called a
neutrosophic bipolar vague submaximal space if each neutrosophic bipolar vague A
in (X,T) such that NBVcl(A) = 1., then A€ T.

Proposition 3.8 If the neutrosophic bipolar vague topological space (X,T) is
neutrosophic bipolar vague submaximal, then (X,T) is neutrosophic bipolar vague
irresolvable.

Proof: Let (X,T) be a neutrosophic bipolar vague submaximal space. Assume that
(X,T) is a neutrosophic bipolar vague resolvable space. Let A be a neutrosophic
bipolar vague dense set in (X,T). Then NBVcl(A°) = 1.. Hence

(NBVint(A))¢ = 1., implies NBVint(A) = 0. Then A € T. Which is a
contradiction to neutrosophic bipolar vague submaximal space of (X, T). Hence
(X,T) is a neutrosophic bipolar vague irresolvable space. The converse of
Proposition 3.8 is not true. See Example 3.4.

Definition 3.9 A neutrosophic bipolar vague topological space (X,T) is called a
maximal neutrosophic bipolar vague irresolvable space if (X,T) is neutrosophic
bipolar vague irresolvable and every neutrosophic bipolar vague dense set A of

(X,T) is neutrosophic bipolar vague open.

Example 3.10 Let X = {a}. Define the neutrosophic bipolar vague sets A,B and
AN B and AU B as follows:

A = (x,[0.5,0.6][0.2,0.2][0.4,0.5][-0.5, —0.6][—0.3, —0.3][—0.4, —0.5]),

B = (z,[0.3,0.4][0.6, 0.6][0.6, 0.7][—0.4, —0.3][—0.6, —0.6][—0.7, —0.6]),

AN B = (z,[0.3,0.4][0.6,0.6][0.6, 0.7][-0.4, —0.3][-0.6, —0.6][-0.7, —0.6]) and

AU B = (z,[0.5,0.6][0.2,0.2][0.4, 0.5][-0.5, —0.6][—0.3, —0.3][—0.4, —0.5]).

Clearly T'={0.,1.,A, B, AN B, AU B} is a neutrosophic bipolar vague topology
on X. Thus (X,T) is a neutrosophic bipolar vague topological space. Now
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NBVint(A¢) = 0., NBVint(B¢) = V{0.,B,AN B} = B,NBVint((AU B)°) =
0~, NBVint((AN B)¢) = V{0.,B,AN B} = BandNBV cl(A) = 1., NBVcl(B) =
B NBVcl(AUB)=1.,NBVc(ANB) =B, NBVcl((AU B)°) =

N1, B (AUB)S, (AN B)} = (AU B)Y, NBVcl(A°) =

N1, A, B¢ (AU B)¢, (AN B)‘} = A°, NBVcl(0.) = 1.. Thus neutrosophic
bipolar vague dense set in (X,T) are A,AU B,1.. are neutrosophic bipolar vague
open in (X,T). Hence (X,T) is a neutrosophic bipolar vague irresolvable and every
neutrosophic bipolar vague dense set of (X,T) is neutrosophic bipolar vague open.

Therefore (X,T) is a maximally neutrosophic bipolar vague irresolvable space.

4 Neutrosophic Bipolar Vague Open Hereditarily Irresolvable

Definition 4.1 (X,T) is said to neutrosophic bipolar vague open hereditarily
irresolvable if NBVint(NBVcl(A)) # 0. then NBVint(A) # 0. for any
neutrosophic bipolar vague set A in (X,T).

Example 4.2 Let X = {a}. Define the neutrosophic bipolar vague sets

Ay, AsandAs as follows:

A; = (x,[0.2,0.5][0.6, 0.6][0.5, 0.8][—0.4, —0.2][—0.6, —0.6][—0.8, —0.6]),

Ay = (x,]0.6,0.7][0.5,0.5][0.3,0.4][—0.5, —0.4][—0.5, —0.5][—0.6, —0.5]) and

As = (x,[0.4,0.5][0.4,0.4][0.5,0.6][—0.5, —0.6][—0.5, —0.5][—0.4, —0.5]).

Clearly, T'= {0, 1., Ay, A2} is a neutrosophic bipolar vague topological space on
X. Thus (X,T) is a neutrosophic bipolar vague topological space. Now
NBVcl(Ay) = A, NBVcl(As) = 1., NBVcl(A3) = A;. Also
NBVint(NBVcl(Ay)) = NBVint(AS) = A; # 0. and

NBVint(A;) = A1 # 0., NBVint(NBVcl(Ay)) = NBVint(1l.) = 1. # 0. and

NBVint(As) = A2 # 0., NBVint(NBVcl(A3)) = NBVint(AS) = A; # 0. and

NBVint(As3) = 7& 0~ and NBVint(NBVcl(A5)) = NBVint(AS) = A; # 0. and
(A5) = . Hence if NBVint(NBVcl(A)) # 0~ then

3
NBVint(As
NBVint(A) # 0. for any nonzero neutrosophic bipolar vague set A in (X,T). Thus
(X,T) is a neutrosophic bipolar vague open hereditarily irresolvable space.

Proposition 4.3 (X,T) be a neutrosophic bipolar vague topological space. If (X,T)
is neutrosophic bipolar vague open hereditarily irresolvable then (X,T) is
neutrosophic bipolar vague irresolvable.

Proof: Let A be a neutrosophic bipolar vague dense set in (X,T). Then
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NBVcl(A) = 1., which implies that NBVint(NBV¢l(A)) = 1. # 0~. Since (X,T)
is neutrosophic bipolar vague open hereditarily irresolvable, we have

NBVint(A) # 0. Therefore by Proposition 3.6, NBVint(A) # 0. for all
neutrosophic bipolar vague dense set in (X,T), implies that (X,T) is neutrosophic
bipolar vague irresolvable. The converse of the above proposition need not be true
by the following example.

Example 4.4 Let X = {a}. Define the neutrosophic bipolar vague sets A, BandC
as follows:

A = (x,[0.4,0.6][0.6, 0.6][0.4,0.6][—0.4, —0.3][—0.6, —0.6][—0.7, —0.6]),

B = (z,[0.5,0.7][0.5,0.5][0.3, 0.5][—0.5, —0.6][—0.5, —0.5][—0.4, —0.5]) and

C = (x,]0.5,0.6][0.3,0.3][0.4, 0.5][-0.5, —0.6][—0.3, —0.3][—0.4, —0.5]).

Clearly, T = {0.,1., A, B} is a neutrosophic bipolar vague topological space on X.
Thus (X,T) is a neutrosophic bipolar vague topological space. Now C and 1. are
neutrosophic bipolar vague dense sets in (X,T). Then NBVint(C) = A # 0. and
NBVint(1.) = 1. # 0.. Hence (X,T) is a neutrosophic bipolar vague irresolvable
space. But NBVint(NBVcl(C¢)) = NBVint(A¢) = A # 0. and

NBVint(C®) = 0. Therefore (X,T) is not a neutrosophic bipolar vague open
hereditarily irresolvable space.

Proposition 4.5 Let (X,T) be a neutrosophic bipolar vague open hereditarily
irresolvable. Then NBVint(A) € (NBVint(B))° for any two neutrosophic bipolar
vague dense sets A and B in (X,T).

Proof: Let A and B be any two neutrosophic bipolar vague dense sets in (X,T).
Then NBVcl(A) = 1. and NBVcl(B) = 1. implies that

NBVint(NBVcl(A)) # 0. and NBVint(NBVcl(B)) # 0. Since (X,T) is
neutrosophic bipolar vague open hereditarily irresolvable, NBVint(A) # 0. and
NBVint(B) # 0. Hence by proposition 3.5, A ¢ B¢. Therefore

NBVint(A) C A ¢ B° C (NBVint(B))“. Hence we have

NBVint(A) C (NBVint(B))° for any two neutrosophic bipolar vague dense sets A
and B in (X,T).

Proposition 4.6 Let (X,T) be a neutrosophic bipolar vague topological space. If
(X,T) is neutrosophic bipolar vague open hereditarily irresolvable then
NBVint(A) = 0. for any nonzero neutrosophic bipolar vague dense set A in (X,T)
implies that NBVint(NBVcl(A)) = 0..
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Proof: Let A be a neutrosophic bipolar vague set in (X,T), such that
NBVint(A) = 0.. We claim that NBVint(NBV¢l(A)) = 0. Suppose that
NBVint(NBVcl(A)) = 0~. Since (X,T) is neutrosophic bipolar vague open
hereditarily irresolvable , we have NBVint(A) # 0.. Which is a contradiction to
NBVint(A) = 0.. Hence NBVint(NBVcl(A)) = 0.

Proposition 4.7 Let (X,T) be a neutrosophic bipolar vague topological space. If
(X,T) is neutrosophic bipolar vague open hereditarily irresolvable then
NBVcl(A) = 1. for any nonzero neutrosophic bipolar vague dense set A in (X,T)
implies that NBV cl(NBVint(A)) = 1.

. Proof: Let A be a neutrosophic bipolar vague set in (X,T), such that
NBVcl(A) = 1.. Then we have (NBV¢l(A))¢ = 0., which implies that
NBVint(A¢) = 0.. Since (X,T) is neutrosophic bipolar vague open hereditarily
irresolvable by proposition 4.6. We have that NBVint(NBVcl(A°)) = 0.
Therefore (NBVcl(NBVint(A)))¢ = 0. implies NBVcl(NBVint(A)) = 1..

5 Somewhat Neutrosophic Bipolar Vague Continuous and Somewhat
Neutrosophic Bipolar Vague Open

Definition 5.1 Let (X,T) and (Y,S) be any two neutrosophic bipolar vague
topological spaces. A function f: (X,T) — (Y, S5) is called somewhat neutrosophic
bipolar vague continuous if A € S and f~1(A) # 0., then there exists a B € T, such
that B # 0. and B C f~1(A).

Definition 5.2 Let (X,T) and (Y,S) be any two neutrosophic bipolar vague
topological spaces. A function f: (X,T) — (Y, 9) is called somewhat neutrosophic
bipolar vague open if A € T and A # 0., then there exists a B € S, such that

B # 0. and B C f(A).

Proposition 5.3 Let (X,T) and (Y,S) be any two neutrosophic bipolar vague
topological spaces. If the function f: (X,T) — (Y, S) is somewhat neutrosophic
bipolar vague continuous and 1-1 and if NBVint(A) = 0. for any nonzero
neutrosophic bipolar vague set A in (X,T) then NBVint(f(A)) = 0.in(Y,S).
Proof: Let A be a nonzero neutrosophic bipolar vague set in (X,T), such that
NBVint(A) = 0~. To prove that NBVint(f(A)) = 0~. Suppose that
NBVint(f(A)) # 0. in (Y,S). Then there exists a nonzero neutrosophic bipolar
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vague set B in (Y,S), such that B C f(A). Then f~%(B) C f~'(f(A)). Since f is
somewhat neutrosophic bipolar vague continuous, there exists a C' € T', such that
C #0. and C C f~1(B). Hence C C f~!(B) C A, which implies that
NBVint(A) # 0.. Which is a contradiction. Hence NBVint(f(A)) = 0~ in (Y,S).

Proposition 5.4 Let (X,T) and (Y,S) be any two neutrosophic bipolar vague
topological spaces. If the function f: (X,T) — (Y, S) is somewhat neutrosophic
bipolar vague continuous and 1-1 and if NBVint(NBVcl(f(A))) = 0. for any
nonzero neutrosophic bipolar vague set A in (X,T) then

NBVint(NBVl(f(A))) =0~ in (Y,S).

Proof: Let A be a nonzero neutrosophic bipolar vague set in (X,T), such that
NBVint(NBVcl(A)) = 0. We claim that NBVint(NBVcl(f(A))) = 0 in (Y,S).
Suppose that NBVint(NBVcl(f(A))) # 0~ in (Y,S). Then NBVcl(f(A)) # 0~.
Then (NBVcl(f(A)))™ # 0.. Now (NBVcl(f(A)))™ # 0. € S and since { is
somewhat neutrosophic bipolar vague continuous, there exists a B € T, such that
B # 0. and B C f~Y((NBVcl(f(A)))™). That is B C (f~{(NBVcl(f(A))))™,
which implies that f~'(NBVcl(f(A))) € B~'. Since f is 1-1, thus

AC fHf(A) C fYNBVd(f(A))) € B!, implies that A C B~!. Therefore
B C A7! implies that NBVint(A¢) # 0. Let NBVint(A) = C # 0.. Then we
have NBVcl(NBVint(A™1)) = NBVcl(C) # 1., implies that
NBVint(NBVecl(A)) # 0. Which is a contradiction. Hence
NBVint(NBVcl(f(A))) = 0. in (Y,9).

Proposition 5.5 Let (X,T) and (Y,S) be any two neutrosophic bipolar vague
topological spaces. If the function f: (X,T) — (Y, S) is somewhat neutrosophic
bipolar vague open and is NBVint(A) = 0. for any nonzero neutrosophic bipolar
vague set A in (Y,S) then NBVint(f~'(A)) = 0uin(X,T).

Proof: Let A be a nonzero neutrosophic bipolar vague set in (Y,S), such that
NBVint(A) = 0.. We claim that NBVint(f~'(A)) = 0~ in (X,T). Suppose that
NBVint(f~'(A)) # 0 in (X,T). Then there exists a nonzero neutrosophic bipolar
vague open set B in (X,T), such that B C f~!(A). Then we have f(B)

C f(f'(A)) € A. Which implies that f(B) C A. Since f is somewhat neutrosophic
bipolar vague open, there exists a C' € S, such that C' # 0. and C' C f(B). Hence
C C f(B) C A, which implies that C' C A. Hence NBVint(A) # 0.. Which is a
contradiction. Hence NBVint(f~*(A)) = 0 in (X,T).
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Proposition 5.6 Let (X,T) and (Y,S) be any two neutrosophic bipolar vague
topological spaces. Let (X,T) be a neutrosophic bipolar vague open hereditarily
irresolvable space. If f: (X,T) — (Y,S) is somewhat neutrosophic bipolar vague
open and somewhat neutrosophic bipolar vague continuous, 1-1 and onto function
then (Y,S) is neutrosophic bipolar vague open hereditarily space.

Proof: Let A be a nonzero neutrosophic bipolar vague set in (Y,S), such that
NBVint(A) = 0.. Now NBVint(A) = 0. and f is somewhat neutrosophic bipolar
vague open implies that by proposition 5.5, NBVint(f~'(A)) = 0 in (X,T). Since
(X,T) is neutrosophic bipolar vague open hereditarily irresolvable space, we have
NBVint(NBVcl(f~'(A))) = 0~ in (X,T), by proposition 4.6. Since
NBVint(NBVcl(f~'(A))) = 0. and f is somewhat neutrosophic bipolar vague
continuous by proposition 5.4, we have NBVint(NBVcl(f(f~*(A)))) = 0~. Since f
is onto, thus NBVint(NBV<cl(A)) = 0~. Hence by proposition 4.6, (Y,S) is a
neutrosophic bipolar vague open hereditarily irresolvable space.
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