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Abstract:

The main focus of this study is to present the notions of pentapartitioned neutrosophic topological
space. We introduce the notions of closure and interior operator of pentapartitioned neutrosophic
sets in pentapartitioned neutrosophic topological space, and investigate some of their basic
properties. Further, we define pentapartitioned neutrosophic pre-open (in short P-NPO) set,
pentapartitioned neutrosophic semi-open (in short P-NSO) set, pentapartitioned neutrosophic
b-open (in short P-N-b-O) set and pentapartitioned neutrosophic a-open (in short P-Na-O) set via
pentapartitioned neutrosophic topological spaces. By defining P-NPO set, P-NSO set, P-N-b-O set,
P-No-O set, we furnish some suitable examples and formulate some basic results on

pentapartitioned neutrosophic topological spaces.
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1. Introduction: In the year 1998, Smarandache [30] introduced the notions of Neutrosophic Set (in
short N-S) by extending the notions of Fuzzy Set [33] and Intuitionistic Fuzzy Set [4]. Later on, the
notions of Neutrosophic Topological Space (in short N-T-S) was grounded by Salama and Alblowi
[29] in the year 2012. Thereafter, Arokiarani et al. [3] defined the notions of neutrosophic semi-open
functions. In the year 2016, Iswaraya and Bageerathi [19] presented the concept of neutrosophic
semi-open set and neutrosophic semi-closed set via N-T-Ss. Later on, Dhavaseelan and Jafari [17]
introduced the idea of generalized neutrosophic closed sets. The notions of neutrosophic generalized
closed sets via N-T-Ss was studied by Pushpalatha and Nandhini [27]. The idea of neutrosophic
b-open sets in N-T-Ss was presented by Ebenanjar et al. [18]. Thereafter, Maheswari et al. [22]
presented the concept of neutrosophic generalized b-closed sets via N-T-Ss. In the year 2019, the
concept of generalized neutrosophic b-open set via N-T-Ss was studied by Das and Pramanik [10].
Das and Pramanik [11] also grounded the notion of neutrosophic ®-open sets and neutrosophic

®-continuous mappings via N-T-Ss. Afterwards, Das and Pramanik [12] presented the notions of
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neutrosophic simply soft open set via neutrosophic soft topological spaces. Das and Tripathy [16]
introduced and studied the neutrosophic simply b-open set via N-T-S. Recently, Das et al. [7] applied
the concept of topology on Quadripartitioned N-Ss [5] and introduced the notions of
Quadripartitioned N-T-S.

In the year 2020, Mallick and Pramanik [23] grounded the notions of Pentapatitioned
Neutrosophic Set (in short P-N-S) by extending the notions of N-S and Quadripartitioned N-S. The
main focus of this article is to procure the notions of Pentapartitioned Neutrosophic Topological

Space (in short Pentapartitioned N-T-S) and study several properties of them.

Research Gap: No investigation on pentapartitioned neutrosophic topological space has been
reported in the recent literature.
Motivation: To reduce the research gap, we procure the notion of pentapartitioned neutrosophic

topological space.

The remaining part of this article has been split into the following sections:
In section-2, we recall some relevant definitions and results on N-S, N-T-S, and P-N-S. In
section-3, we present the notions of Pentapartitioned N-T-S and formulate some results on it. In

section-4, we conclude the work done in this paper.

2. Preliminaries and Definitions:

In this section, we give some some basic definitions and results those are relevant to the main

results of this article.

Definition 2.1. [23] Let W be a universe of discourse. Then P, a P-N-S over W is defined by:

P ={(q,Tr(q),Cr(q),Gr(q),Ur(q),Fr(q)): g€ W}, where Tr(q), Cr(q), Gr(q), Ur(q), Fr(q) (€[0, 1]) are the truth
membership, contradiction membership, ignorance membership, unknown membership, and falsity
membership values of geW. So, 0 < Tr(q) + Cr(g) + Gre(g) + Ur(q) + Fr(q) <5, for all ge W.

Definition 2.2. [23] The absolute P-N-S (1rn) and the null P-N-S (Oen) over a fixed set W are defined
as follows:

(1) 1,nv={(4,1,1,0,0,0): e W};

(if) Orn={(4,0,0,1,1,1): ge W}.

The absolute P-N-S 1rnv and the null P-N-S Ory have other seven types of representations. They are
given below:

1rv=1{(q,1,1,0,0,1): geW};

1rnv={(4,1,1,0,1,0): geW};
1rnv={(4,1,1,1,0,0): geW};
1r8v=1{(9,1,1,0,1,1): ge W};
1r8v=1{(9,1,1,1,0,1): ge W};
1rv=1{(9,1,1,1,1,0): ge W};
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Irv={(q,1,1,1,1,1): geW);
{(3,0,0,1,1,0): ge W};
{(3,0,0,1,0,1): ge W};
{(4,0,0,0,1,1): ge W};
{(3,0,0,1,0,0): ge W};
{
{
{

Orn

Orn

Orn

Orn

Orn={(¢,0,0,0,1,0): geW};
(9,0,0,0,0,1): g W};
Orn={(4,0,0,0,0,0): geW}.

Remark 2.1. Throughout this article we shall use 1rv= {(4,1,1,0,0,0): ge W} and Orn= {(4,0,0,1,1,1):

Opn

qe W}, since the complement of 1rny needs to be Orv and the complement of Ory needs to be 1rn. But for
any combination of 1rvand Oryfrom the other seven types of combination, it does not hold.

Clearly, Ornc X < 1pn, for any P-N-S X over W.

Definition 2.3. [23] Let X = {(q,Tx(q),Cx(9),Gx(q),Ux(q),Fx(q)): g W} and Y = {(g,Tx(q),Cx(q),G¥(q),Ux(q),
Fy(g)): ge W} be two P-N-Ss over a fixed set W. Then, X c Y if and only if Tx(q) < Tx(g), Cx(q) < Cx(g),
Gx(q) = Gy(q), Ux(q) = Ux(q), Fx(g) = F¥(g), for all ge W.

Example 2.1. Let W = {m1, mz}. Consider two P-NSs X = {(1,0.4,0.3,0.7,0.7,0.8), (12,0.2,0.5,0.8,0.7,0.8)}
and Y = {(11,0.7,0.5,0.5,0.5,0.4), (112,0.8,0.7,0.5,0.5,0.5)} over W. Then, X c Y.

Definition 2.4. [23] Let X = {(g,Tx(q),Cx(q),Gx(q),Ux(q),Fx(q)): ge W} and Y = {(g,T(g),Cx(q),G¥(q),Ux(q),
Fy(g)): e W} be two P-N-Ss over a fixed set W. Then, the intersection of X and Y is defined by

XNY = {(g, min{Tx(q),Tx(q)}, min{Cx(g),Cx(q)}, max{Gx(q),Gx(9)}, max{Ux(q),Ux(q)}, max{Fx(q),Fx(q)}):
geW}.

Example 2.2. Let W= {m1, m2}. Consider two P-N-Ss X = {(11,0.6,0.5,0.6,0.7,0.5), (112,0.8,0.5,0.6,0.7,0.8)}
and Y = {(m1,0.7,0.6,0.5,0.5,0.2), (12,0.9,0.7,0.4,0.3,0.8)} over W. Then, intersection of X and Y'is XnY =
{(m1,0.6,0.5,0.6,0.7,0.5), (1m2,0.8,0.5,0.6,0.7,0.8)}.

Definition 2.5. [23] Let X = {(g,Tx(q),Cx(q),Gx(q), Ux(q),Fx(9)): g€ W} and Y = {(q,Tx(q),Cx(9),Gx(g),Ux(q),
Fy(g)): e W} be two P-N-Ss over a fixed set W. Then, the union of X and Y is defined by

XOY = {(g, max{Tx(g), Tx(q)}, max{Cx(q),Cx(g)}, min{Gx(q),Gx(@)}, min{Ux(q),Ux(g)}, min{Fx(q)Fx(@)}):
geWh

Example 2.3. Let W= {1, mz}. Consider two P-N-Ss X = {(111,0.5,0.5,0.4,0.7,0.6), (1m2,0.7,0.5,0.7,0.8,0.4)}
and Y = {(1n1,0.8,0.5,0.7,0.8,0.9), (1m2,1.0,0.8,0.7,0.6,0.5)} over W. Then, XUY = {(m1,0.8,0.5,0.4,0.7,0.6),
(m2,1.0,0.8,0.7,0.6,0.4)}.

Definition 2.6. [23] Suppose that X = {(q,Tx(9),Cx(q),Gx(q),Ux(q),Fx(q)): g W} be a P-N-S over W.
Then, the complement of X is defined by Xc= {(g,Fx(q),Ux(q),1-Gx(q),Cx(q),Tx(g)): g€ W}.

Example 2.4. Let W= {m1, mz2}. Consider a P-N-S X = {(1,0.7,0.8,0.6,0.8,1.0), (112,1.0,0.9,0.5,0.4,0.8)} be
a P-NS over W. Then, the complement of X is Xc= {(mm1,1.0,0.8,0.4,0.8,0.7), (12,0.8,0.4,0.5,0.9,1.0)}.

Now, we define the complement of a P-N-S in another way, which was given below:
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Definition 2.7. Let X = {(g,Tx(7),Cx(q),Gx(q),Ux(q),Fx(q)): g W} be a P-N-S over a fixed set W. Then,
the complement of X i.e. X is defined by

Xe={(q,1-Tx(q),1-Cx(q),1-Gx(q),1-Ux(q),1-Fx(q)): g€ W}.

Example 2.5. Let W= {m1, m2}. Let X = {(11,0.5,0.8,0.4,0.7,0.5), (12,0.5,0.4,0.5,0.8,0.7)} be a P-N-S over
W. Then, X¢={(1m1,0.5,0.2,0.6,0.3,0.5), (112,0.5,0.6,0.5,0.2,0.3)}.

3. Pentapartitioned Neutrosophic Topology:
In this section, we procure the notions of pentapartitioned neutrosophic topology on P-N-Ss.
Then, we introduce the interior and closure of a P-N-S from the point of view of pentapartitioned

N-T-S, and prove some results on them.
Definition 3.1. Let W be a fixed set. Then, a set 3 of P-N-Ss over W is called a Pentapartitioned
Neutrosophic Topology (in short Pentapartitioned N-T) on W, if the following three conditions hold:
(i) Oen, 1rn €3;
(i) Y, Y2eI = YiNY2 €3;
(iii) {Yi: ieA} €I = UYieS.
Then, the pair (W,3) is called a Pentapartitioned Neutrosophic Topological Space (in short
Pentapartitioned N-T-S). Each element of J is called a pentapartitioned neutrosophic open sets (in
short P-NOS). If Ye3, then Y¢is called a pentapartitioned neutrosophic closed set (in short P-NCS).
Example 3.1. Let X, Y and Z be three P-N-Ss over a fixed set W={p, g, r} such that:
X=1{(p,0.7,0.4,0.6,0.7,0.5), (4,0.5,0.6,0.4,0.5,0.1), (,0.9,0.5,0.3,0.6,0.7): p, q, re W};
Y ={(p,0.6,0.4,0.7,0.8,0.9), (4,0.5,0.4,0.6,0.8,0.3), (r,0.4,0.4,0.7,0.7,0.8): p, q, re W};
Z=1{(p,0.5,0.3,0.8,0.8,1.0), (3,0.4,0.3,0.8,0.9,0.4), (r,0.3,0.4,0.8,0.7,1.0): p, q, re W}.
Then, the collection 3={0rn, 1rn, X, Y, Z} forms a Pentapartitioned N-T on W.
Remark 3.1. In a Pentapartitioned N-T-S (W,3), the null P-N-S (Orn) and the absolute P-N-S (1rn) are
both P-NOS and P-NCS in (W,3).

The pentapartitioned neutrosophic interior and pentapartitioned neutrosophic closure of a P-N-S
are defined as follows:
Definition 3.2. Let (W,3) be a Pentapartitioned N-T-S. Let X be a P-N-S over W. Then, the
pentapartitioned neutrosophic interior (in short P-Niu) of X is the union of all P-NOSs contained in X
and the pentapartitioned neutrosophic closure (in short P-N«) of X is the intersection of all P-NCSs
containing X, i.e.
P-Nin(X) = U{Y: YcX and Y is a P-NOS in (W,3)},
and P-Na(X) = n{Z: XcZ and Z is a P-NCS in (W, 3J)}.
Remark 3.2. It is clearly seen that P-Nin(X) is the largest P-NOS in (W,3), which is contained in X and
P-Nu(X) is the smallest P-NCS in (W,3) that contains X.
Theorem 3.1. Let (W,3) be a Pentapartitioned N-T-S. Let Q and R be any two P-N-Ss over W. Then,
the following holds:
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(1) P-Nin(Q) = Q < P-Na(Q);
(if) Q = R = P-Na(Q) < P-Na(R);
(iii) Q < R = P-Niu(Q) < P-Nim(R);
(iv) P-Na(QUR) = P-Na(Q) U P-Na(R);
(v) P-Ne(QAR) < P-Na(Q) A P-Ne(R);
(vi) P-Nint(QUR) 2 P-Nin(Q) U P-Nim(R);
(vii) P-Nin(QNR) < P-Nin(Q) N P-Nint(R).
Proof. (i) From definition 3.2., we have P-Niu(Q) = U{R: R is a P-NOS in (W,3J) and RcQ)}. Since, each
RcQ, so U{R: Ris a P-NOS in (W,3) and RcQ} < Q, i.e. P-Nin( Q)<=Q.
Again, P-Na(Q) = N{Z: Z is a P-NCS in (W,3J) and QcZ}. Since, each Z2Q, so N{Z: Z is a P-NCS in
(W,3) and QcZ} 2 Q, i.e. P-Na(Q)2Q.
Therefore, P-Nin(Q)=QcP-Na(Q).
(i) Let (W,3) be a Pentapartitioned N-T-S. Let Q and R be any two P-N-Ss over W such that QcR.
Now, P-Na(Q) = n{Z: Z is a P-NCS in (W,3J) and QcZ}
c N{Z: Zis a P-NCS in (W,3) and RcZ} [Since QcR]
= P-Na(R)
= P-Na(Q) < P-Na(R).
Therefore, QcR = P-Na(Q)cP-Ndu(R).
(iii) Let (W,3) be a Pentapartitioned N-T-S. Let Q and R be any two P-N-Ss over W such that QcR.
Now, P-Niu(Q) = U{Z: Z is a P-NOS in (W, 3J) and ZcQ}
c u{Z: Zis a P-NOS in (W,3) and ZcR} [Since QcR]
= P-Niu(R)
= P-Ni(Q) < P-Nint(R).
Therefore, QcR = P-Nin(Q)<P-Nut(R).
(iv) Let Q and R be two pentapartitioned neutrosophic subsets of a Pentapartitioned N-T-S (W,3). It
is known that QcQUR and RcQUR.
Now, Q € QUR
= P-Na(Q) < P-Na(QUR);
and R ¢ QUR
= P-Nu(R) < P-Na(QUR).
Therefore, P-Na(Q)wP-Na(R) < P-Na(QUR) 1)
We have, QcP-Na(Q), RcP-Na(R). Therefore, QUR < P-Na(Q)UP-Na(R). Further, it is known that
P-Na(Q)UP-Na(R) is a P-NCS in (W,3). It is clear that, P-Na(Q)UP-Na(R) is a P-NCS in (W,3), which
contains QUR. But it is known that P-Na(QUR) is the smallest P-NCS in (W,3), which contains QUR.
Therefore, P-Na(QUR) < P-Na(Q)UP-Na(R) (2)
From eq. (1) and eq. (2), we have P-Na(QUR) = P-Na(Q)UP-Na(R).
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(v) Let Q and R be two pentapartitioned neutrosophic subsets of a P-NTS (W,3). It is known that
QNRcQ, QNRCR.
Now, QNRcQ
= P-Na(QNR) < P-Na(Q);
and QNRcR
= P-Na(QR) < P-Na(R).
Therefore, P-Na(QNR) < P-Na(Q)NP-Nd(R).
(vi) Let Q and R be two pentapartitioned neutrosophic subsets of a Pentapartitioned N-T-S (W,3). It
is known that QcQUR and RcQuUR.
Thus, we get
QcQuR
= P-Niu(Q) < P-Nim(QUR);
and RcQUR
= P-Nit(R) € P-Nint(QUR).
Therefore, P-Nint(Q)UP-Nint(R) < P-Nin(QUR).
(vii) Let Q and R be two pentapartitioned neutrosophic subsets of a Pentapartitioned N-T-S (W,3J). It
is known that QnRcQ, QNRcR.
Now, QnRcQ
= P-Nim(QNR) < P-Nin(Q);
and QNRcR
= P-Nin(QNR) < P-Nin(R).
Therefore, P-Niut(QNR) < P-Nint(Q)NP-Nint(R).
Theorem 3.2. Let Q be a pentapartitioned neutrosophic subset of a Pentapartitioned N-T-S (W,3).
Then, the following holds:
(i) (P-Nin(Q))°= P-Na(Q*);
(if) (P-Na(Q))* = P-Nin(Q°).
Proof. (i) Let (W,3) be a Pentapartitioned N-T-S and Q = {(w, To(w), Co(w), Go(w), Uo(w), Fo(w)):
we W} be a pentapartitioned neutrosophic subset of W.
We have,
P-Niu(Q) = U{Zi: ieA and Ziis a P-NOS in (W,3) such that Zic Q}
= {(w, vTz,(w), vCz,(w), NGz (W), AUz (w), AFz,(w)) : w eW}, where for all icA and Zi is a
P-NOS in (W,3) such that ZicQ.
This implies, (P-Nin(Q))*={(w, ATz, (w), ACz,(w), VGz,(w), VUz (W), VFz,(w)): we W}.
Since, ATz, (w) < Tg(w), ACz,(w) < Cg(w), VGz, (W) = Gg(w), vUz, (w) > Ug(w), VFz (w) > Fg(w), for each
ieA and we W, so P-Na(Q) = {(w, ATz, (w), ACz,(w), VGz,(w), vUz, (W), VFz (w)): weW}} = n{Zi: ieA and
Ziis a P-NCS in (W, 3) such that Q°cZi}. Therefore, (P-Niut(Q)) = P-Na(Q).

Suman Das, Binod Chandra Tripathy, Pentapartitioned Neutrosophic Topological Space.



Neutrosophic Sets and Systems, Vol. 45, 2021 127

(i) Let (W,3) be a Pentapartitioned N-T-S and Q = {(w, To(w), Co(w), Go(w), Uo(w), Fo(w)): we W} be a
pentapartitioned neutrosophic subset of W.
We have,
P-Na(Q) = n{Zi: ieA and Zi is a P-NCS in (W, 3) such that ZioQ)}

={(w, ATz, (w), ACz,(w), VGz, (W), VUz (W), VFz,(w)): we W}, where Ziis a P-NCS in (W,3J) such
that Zi 2Q, for all ieA.
This implies, (P-Na(Q)) = {(w, VTz,(w), vCz,(w), AGz,(w), AUz, (w), AFz,(w)): we W}
Since VT (w) 2 Tg(w), vCz,(w) 2 Cg(w), AGz,(W) < Gg(w), AUz (W) < Ug(w), AFz(w) < Fg(w), for
each ieA and weW, so P-Niu(Q°) = {(w, VI, (w), VCyz,(w), AGz (W), AUz (W), AFz,(w)): we W} = U{Zi ieA
and Ziis a P-NOS in (W,3) such that Zic Q¢}. Therefore, (P-Na(Q)) = P-Nin(Q°).
Theorem 3.3. Let X be a pentapartitioned neutrosophic subset of a Pentapartitioned N-T-S (W,3).
Then, the following holds:
(i) Qis a P-NOS if and only if P-Niu(Q) = Q;
(i))Q is a P-NOS if and only if P-Na(Q) =Q.
Proof. (i) Let Q be a P-NOS in a Pentapartitioned N-T-S (W,3). Now, P-Nuu(Q) = U{Z: Z is a P-NOS in
(W,3) and Z cQ}. Since, Q is a P-NOS in (W,3), so Q is the largest P-NOS, which is contained in Q.
This implies, U{Z: Z is a P-NOS in (W,3J) and Z cQ} = Q. Therefore, P-Nin(Q) = Q.
(ii) Let Q be a P-NCS in a Pentapartitioned N-T-S (W,3). Now, P-Na(Q) = NZ : Zis a P-NCS in (W, 3)
and QcZ}. Since, Q is a P-NCS in (W,3J), so Q is the smallest P-NCS, which contains Q. This implies,
N{Z: Z is a P-NCS in (W,3) and QcZ} = Q. Therefore, P-Na(Q) = Q.
Definition 3.3. Let (W,3) be a Pentapartitioned N-T-S. Then X, a P-N-S over W is called a
(i) pentapartitioned neutrosophic semi-open (P-NSO) set if and only if X ¢ P-Na(P-Nin(X));
(if) pentapartitioned neutrosophic pre-open (P-NPO) set if and only if X < P-Nint(P-Na(X).
Remark 3.3. The complement of P-NSO set and P-NPO set in a Pentapartitioned N-T-S (W,3J) are
called pentapartitioned neutrosophic semi-closed (in short P-NSC) set and pentapartitioned
neutrosophic pre-closed (in short P-NPC) set respectively.
Theorem 3.4. Let (W,3) be a Pentapartitioned N-T-S. Then,
(i) every P-NOS is a P-NSO set.
(i) every P-NOS is a P-NPO set.
Proof. (i) Let (W,3) be a Pentapartitioned N-T-S. Let X be a P-NOS. Therefore, X=P-Nin(X). It is
known that XcP-Na(X). This implies, XcP-Nea(P-Nin(X)). Therefore, X is a P-NSO set in (W,3J).
(ii) Let (W,3) be a Pentapartitioned N-T-S. Let X be a P-NOS. Therefore, X=P-Niu(X). It is known that,
XcP-Na(X). This implies, P-Nint(X)cP-Nin(P-Na(X)) i.e. X = P-Nin(X) < P-Nint(P-Na(X)). Therefore, X
P-Nin(P-Na(X)). Hence, X is a P-NPO set in (W, 3).
Remark 3.4. The converse of the previous theorem may not be true in general. This follows from the

following example.
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Example 3.2. Let (W,3) be a Pentapartitioned N-T-S, where 3={0Orn, 1rn, {(4,0.3,0.4,0.5,0.4,0.3),
(b,0.4,0.3,0.7,0.3,0.4)}, {(2,0.4,0.6,0.4,0.4,0.1), (b,0.5,0.4,0.5,0.1,0.3)}}. Then,
(1) Q={(4,0.6,0.6,0.3,0.4,0.1), (6,0.9,0.8,0.4,0.1,0.2)} is a P-NSO set but it is not a P-NOS in (W, 3).
(ii) P={(4,0.3,0.7,0.2,0.9,0.2), (b,0.3,0.7,0.5,0.4,0.3)} is a P-NPO set but it is not a P-NOS in (W,3).
Theorem 3.5. In a Pentapartitioned N-T-S (W,3), the union of two P-NSO sets is a P-NSO set.
Proof. Let X and Y be two P-NSO sets in a Pentapartitioned N-T-S (W, 3). Therefore,
XcP-Na(P-Nin(X)) 3)
and YcP-Na(P-Nin(Y)) (4)
From eq. (3) and eq. (4), we have
XUY < P-Na(P-Nin(X))UP-Na(P-Nin(Y))
= P-Na(P-Nin( X)UP-Nint(Y))
c P-Na(P-Nin(XUY)).

Therefore, XUY < P-Na(P-Nint(XUY)). Hence, XUY is a P-NSO set in (W,3).
Theorem 3.6. In a Pentapartitioned N-T-S (W,3), the union of two P-NPO sets is also a P-NPO set.
Proof. Let X and Y be two P-NPO sets in a Pentapartitioned N-T-S (W, 3). Therefore,
XcP-Nin(P-Na(X)) (5)
and YcP-Ni(P-Na(Y)) (6)
From eq. (5) and eq. (6), we have,
XuYc P-Nin(P-Na(X))UP-Nint(P-Na(Y))

< P-Nint(P-Na(X)UP-Na(Y))

= P-Nint(P-Na(XUY)).

Therefore, XUY c P-Nut(P-Na(XUY)). Hence, XUY is a P-NPO set in (W,3).
Definition 3.4. Let (W,3) be a Pentapartitioned N-T-S. Then, a P-N-S X over W is called a
pentapartitioned neutrosophic a-open (in short P-Na-O) set if and only if XcP-Nint(P-Na(P-Nin(X))).
The complement of a P-No-O set is called a pentapartitioned neutrosophic o-closed (in short
P-Na-C) set.
Proposition 3.1. In a Pentapartitioned N-T-S (W,3), every P-NOS is a P-Na-O set.
Remark 3.5. The converse of the above proposition may not be true in general, which follows from
the following example.
Example 3.3. Let us consider a Pentapartitioned N-T-S (W,3) as shown in Example 3.2. Clearly, the
pentapartitioned neutrosophic set Q={(4,0.6,0.6,0.3,0.4,0.1), (6,0.9,0.8,0.4,0.1,0.2)} is a P-No-O set but it
is not a P-NOS in (W,3).
Theorem 3.7. In a Pentapartitioned N-T-S (W,3), every P-Na-O set is a P-NSO set.
Proof. Let X be a P-Na-O set in (W,3). Therefore, XcP-Niu(P-Na(P-Nint (X))). It is known that
P-Nint(P-Na(P-Nin(X))) < P-Na(P-Nine(X)). Thus we have, XcP-Na(P-Nint(X)). Hence, X is a P-NSO set.
Therefore, every P-Na-O set is a P-NSO set.
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Remark 3.6. The converse of the above example may not be true in general. This follows from the
following example.
Example 3.4. Let (W,3) be a Pentapartitioned N-T-S, where 3={0Orn, 1rn, {(4,0.5,0.6,0.5,0.7,0.8),
(b,0.5,0.5,0.5,0.5,0.6)}, {(2,0.4,0.4,0.8,0.8,0.8), (b,0.5,0.5,0.8,0.8,0.8)}}. Then, it can be easily verified that
A={(a,0.6,0.6,0.3,0.3,0.3), (b,0.5,0.5,0.4,0.4,0.4)} is a P-NSO set in (W,3), but it is not a P-No-O set in
(W,3).
Theorem 3.8. In a Pentapartitioned N-T-S (W,3), every P-Na-O set is a P-NPO set.
Proof. Let (W,3) be a Pentapartitioned N-T-S. Let X be a P-Na-O set in (W,3). Therefore,
XCP-Nin(P-Na(P-Nint(X))). It is known that P-Nu(X)cX. This implies, P-Ne(P-Nin(X))cP-Na(X).
Which implies P-Nint(P-Na(P-Nint(X))) < P-Nint(P-Na(X). Therefore, XcP-Nint(P-Na(X). Hence, X is a
P-NPO set. Therefore, every P-Na-O set is a P-NPO set in (W,3).
Remark 3.7. The converse of the above example may not be true in general. This follows from the
following example.
Example 3.5. Let us consider a Pentapartitioned N-T-S (W,3) as shown in Example 3.2. Then, the
pentapartitioned neutrosophic set P={(1,0.3,0.7,0.2,0.9,0.2), (,0.3,0.7,0.5,0.4,0.3)} is a P-NPO set in
(W,3) but it is not a P-Na-O set in (W,3).
Definition 3.5. Let (W,3) be a P-NTS. Then, a P-NS X over W is called a pentapartitioned
neutrosophic b-open (in short P-N-b-O) set if and only if X < P-Niu(P-Na(X)) U P-Na(P-Nint(X)).
Remark 3.8. A pentapartitioned neutrosophic set X is called a pentapartitioned neutrosophic
b-closed (in short P-N-b-C) set iff X¢is a P-N-b-O set i.e. if P-Niut(P-Na(X))NP-Na(P-Nint(X)) < X.
Theorem 3.9. In a P-NTS (W,3), every P-NPO (P-NSO) set is a P-N-b-O set.
Proof. Suppose that X be a P-NPO set in a P-NTS (W,3). Therefore, X ¢ P-Niu(P-Na(X)). This implies,
X < P-Nin(P-Na(X)) W P-Na(P-Nint(X)). Hence, X is a P-N-b-O set. Therefore, every P-NPO set is a
P-N-b-O set.

Similarly, it can be shown that every P-NSO set is a P-N-b-O set.
Theorem 3.10. The union of two P-N-b-O sets in a P-NTS (W,3) is a P-N-b-O set.
Proof. Let X and Y be two P-N-b-O sets in a P-NTS (W,3).
Therefore, X ¢ P-Nin(P-Na(X)) U P-Na(P-Nin(X)) (7)
and Y < P-Niu(P-Na(Y)) U P-Na(P-Nin(Y)) (8)
It is known that, X ¢ XUY and Y < XUY.
Now, X < XuY
= P-Nin(X) < P-Nin(AUB)
=P-Na(P-Nin(X)) < P-Na(P-Nin(XUY)) 9)
and X < XuY
= P-Nu(X) < P-Na(AUB)
=P-Nin(P-Na(X)) < P-Nint(P-Na(XUY)) (10)

Similarly, it can be shown that
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P-Na(P-Nin(Y)) < P-Na(P-Nin(XUY)) (11)
P-Nint(P-Na(Y)) < P-Nint(P-Na(XUY)) (12)
From eq. (7) and eq. (8) we have,
XY < P-Na(P-Nint(X)) U P-Nint(P-Na(X)) W P-Na(P-Nint(Y)) U P-Nint(P-Na(Y))
< P-Na(P-Nint( XUY)) U P-Nint(P-Na(XWY)) U P-Na(P-Nint(XWY)) U P-Nint(P-Na(XUY))
[ by egs (9), (10), (11), & (12)]
= P-Na(P-Nin(XUY)) U P-Nin(P-Na(XUY))
= XUY ¢ P-Na(P-Nin(XUY)) U P-Nint(P-Na(XUY)).
Therefore, XY is a P-N-b-O set.
Hence, the union of two P-N-b-O sets is a P-N-b-O set.
Theorem 3.11. In a P-NTS (W,3), the intersection of two P-N-b-C sets is a P-N-b-C set.
Proof. Let (W,3) be a P-NTS. Let X and Y be two P-N-b-C sets in (W,3). Therefore,
P-Nin(P-Na(X)) N P-Na(P-Ninr(X)) < X (13)
and P-Nin(P-Na(Y)) N P-Na(P-Nin(Y)) = Y (14)

Since, XNY € X and XNY €Y, so we get

P-Niu(XY) € P-Niu(X) = P-Na(P-Ni(XNY)) S P-Na(P-Nin(X)); (15)
P-Na(XNY) € P-Nu(X) = P-Niu(P-Na(XNY)) € P-Niui(P-Na(X)) (16)
P-Niu(XY) € P-Nin(Y) = P-Na(P-Nin( XY)) € P-Na(P-Niur(Y)) 17)
and P-Na(XAY) € P-Nu(Y) = P-Niu(P-Na(XNY)) € P-Niu(P-Na(Y)) (18)

From eq. (13) and eq. (14) we get,
XNY 2 P-Nint(P-Ne(X)) N P-Na(P-Nine(X)) N P-Nint(P-Na(Y)) N P-Na(P-Nint(Y))
D P-Nin(P-Na(XNY)) N P-Na(P-Nint(XNY)) N P-Nint(P-Na(XNY)) N P-Na(P-Nint(XNY))
[by eqgs (15), (16), (17) & (18)]
= P-Niut(P-Na(XNY)) N P-Na(P-Nint(XNY))
= XNY 2 P-Na(P-Nin(XNY)) N P-Nin(P-Na(XNY)).
Hence, XNY is a P-N-b-C set in (W, 3).

Therefore, the intersection of two P-N-b-C sets is again a P-N-b-C set.

4. Conclusion: In this study, we present the notions of pentapartitioned neutrosophic topological
space and studied different types of open sets namely P-NPO set, P-NSO set, P-N-b-O set, and
P-No-O set. By defining P-NPO set, P-NSO set, P-N-b-O set and P-Na-O set, we formulate some
results on Pentapartitioned N-T-Ss in the form of Theorems, Propositions, etc. We provide few
illustrative counter examples where the results fail. We hope that, in the future, based on these
notions and various open sets on Pentapartitioned N-T-S, many new investigation / research can be
done. Further, the notion of pentapartitioned neutrosophic topological space can be used in area of

decision making, data mining, etc.
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