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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 -open (in short P-N-O) set via 

pentapartitioned neutrosophic topological spaces. By defining P-NPO set, P-NSO set, P-N-b-O set, 

P-N-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,TP(q),CP(q),GP(q),UP(q),FP(q)): qW}, where TP(q), CP(q), GP(q), UP(q), FP(q) ([0, 1]) are the truth 

membership, contradiction membership, ignorance membership, unknown membership, and falsity 

membership values of qW. So, 0  TP(q) + CP(q) + GP(q) + UP(q) + FP(q)  5, for all qW. 

Definition 2.2. [23] The absolute P-N-S (1PN) and the null P-N-S (0PN) over a fixed set W are defined 

as follows: 

(i) 1PN = {(q,1,1,0,0,0): qW}; 

(ii) 0PN = {(q,0,0,1,1,1): qW}. 

The absolute P-N-S 1PN and the null P-N-S 0PN have other seven types of representations. They are 

given below: 

1PN = {(q,1,1,0,0,1): qW}; 

1PN = {(q,1,1,0,1,0): qW}; 

1PN = {(q,1,1,1,0,0): qW}; 

1PN = {(q,1,1,0,1,1): qW}; 

1PN = {(q,1,1,1,0,1): qW}; 

1PN = {(q,1,1,1,1,0): qW}; 
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1PN = {(q,1,1,1,1,1): qW}; 

0PN = {(q,0,0,1,1,0): qW}; 

0PN = {(q,0,0,1,0,1): qW}; 

0PN = {(q,0,0,0,1,1): qW}; 

0PN = {(q,0,0,1,0,0): qW}; 

0PN = {(q,0,0,0,1,0): qW}; 

0PN = {(q,0,0,0,0,1): qW}; 

0PN = {(q,0,0,0,0,0): qW}. 

Remark 2.1. Throughout this article we shall use 1PN = {(q,1,1,0,0,0): qW} and 0PN = {(q,0,0,1,1,1): 

qW}, since the complement of 1PN needs to be 0PN and the complement of 0PN needs to be 1PN. But for 

any combination of 1PN and 0PN from the other seven types of combination, it does not hold. 

Clearly, 0PN  X  1PN, for any P-N-S X over W. 

Definition 2.3. [23] Let X = {(q,TX(q),CX(q),GX(q),UX(q),FX(q)): qW} and Y = {(q,TY(q),CY(q),GY(q),UY(q), 

FY(q)): qW} be two P-N-Ss over a fixed set W. Then, X  Y if and only if TX(q)  TY(q), CX(q)  CY(q), 

GX(q)  GY(q), UX(q)  UY(q), FX(q)  FY(q), for all qW. 

Example 2.1. Let W = {m1, m2}. Consider two P-NSs X = {(m1,0.4,0.3,0.7,0.7,0.8), (m2,0.2,0.5,0.8,0.7,0.8)} 

and Y = {(m1,0.7,0.5,0.5,0.5,0.4), (m2,0.8,0.7,0.5,0.5,0.5)} over W. Then, X  Y. 

Definition 2.4. [23] Let X = {(q,TX(q),CX(q),GX(q),UX(q),FX(q)): qW} and Y = {(q,TY(q),CY(q),GY(q),UY(q), 

FY(q)): qW} be two P-N-Ss over a fixed set W. Then, the intersection of X and Y is defined by 

XY = {(q, min{TX(q),TY(q)}, min{CX(q),CY(q)}, max{GX(q),GX(q)}, max{UX(q),UX(q)}, max{FX(q),FX(q)}): 

qW}. 

Example 2.2. Let W = {m1, m2}. Consider two P-N-Ss X = {(m1,0.6,0.5,0.6,0.7,0.5), (m2,0.8,0.5,0.6,0.7,0.8)} 

and Y = {(m1,0.7,0.6,0.5,0.5,0.2), (m2,0.9,0.7,0.4,0.3,0.8)} over W. Then, intersection of X and Y is XY = 

{(m1,0.6,0.5,0.6,0.7,0.5), (m2,0.8,0.5,0.6,0.7,0.8)}. 

Definition 2.5. [23] Let X = {(q,TX(q),CX(q),GX(q),UX(q),FX(q)): qW} and Y = {(q,TY(q),CY(q),GY(q),UY(q), 

FY(q)): qW} be two P-N-Ss over a fixed set W. Then, the union of X and Y is defined by 

XY = {(q, max{TX(q),TY(q)}, max{CX(q),CY(q)}, min{GX(q),GX(q)}, min{UX(q),UX(q)}, min{FX(q),FX(q)}): 

qW}. 

Example 2.3. Let W = {m1, m2}. Consider two P-N-Ss X = {(m1,0.5,0.5,0.4,0.7,0.6), (m2,0.7,0.5,0.7,0.8,0.4)} 

and Y = {(m1,0.8,0.5,0.7,0.8,0.9), (m2,1.0,0.8,0.7,0.6,0.5)} over W. Then, XY = {(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(q),CX(q),GX(q),UX(q),FX(q)): qW} be a P-N-S over W. 

Then, the complement of X is defined by Xc = {(q,FX(q),UX(q),1-GX(q),CX(q),TX(q)): qW}. 

Example 2.4. Let W = {m1, m2}. Consider a P-N-S X = {(m1,0.7,0.8,0.6,0.8,1.0), (m2,1.0,0.9,0.5,0.4,0.8)} be 

a P-NS over W. Then, the complement of X is Xc = {(m1,1.0,0.8,0.4,0.8,0.7), (m2,0.8,0.4,0.5,0.9,1.0)}. 

 

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 = {(q,TX(q),CX(q),GX(q),UX(q),FX(q)): qW} be a P-N-S over a fixed set W. Then, 

the complement of X i.e. Xc is defined by 

Xc = {(q,1-TX(q),1-CX(q),1-GX(q),1-UX(q),1-FX(q)): qW}. 

Example 2.5. Let W = {m1, m2}. Let X = {(m1,0.5,0.8,0.4,0.7,0.5), (m2,0.5,0.4,0.5,0.8,0.7)} be a P-N-S over 

W. Then, Xc = {(m1,0.5,0.2,0.6,0.3,0.5), (m2,0.5,0.6,0.5,0.2,0.3)}. 

 

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  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) 0PN, 1PN ; 

(ii) Y1, Y2   Y1Y2 ; 

(iii) {Yi: i}   Yi. 

Then, the pair (W,) is called a Pentapartitioned Neutrosophic Topological Space (in short 

Pentapartitioned N-T-S). Each element of  is called a pentapartitioned neutrosophic open sets (in 

short P-NOS). If Y, then Yc 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, q, r} such that: 

X = {(p,0.7,0.4,0.6,0.7,0.5), (q,0.5,0.6,0.4,0.5,0.1), (r,0.9,0.5,0.3,0.6,0.7): p, q, rW}; 

Y = {(p,0.6,0.4,0.7,0.8,0.9), (q,0.5,0.4,0.6,0.8,0.3), (r,0.4,0.4,0.7,0.7,0.8): p, q, rW}; 

Z = {(p,0.5,0.3,0.8,0.8,1.0), (q,0.4,0.3,0.8,0.9,0.4), (r,0.3,0.4,0.8,0.7,1.0): p, q, rW}. 

Then, the collection ={0PN, 1PN, X, Y, Z} forms a Pentapartitioned N-T on W. 

Remark 3.1. In a Pentapartitioned N-T-S (W,), the null P-N-S (0PN) and the absolute P-N-S (1PN) are 

both P-NOS and P-NCS in (W,). 

The pentapartitioned neutrosophic interior and pentapartitioned neutrosophic closure of a P-N-S 

are defined as follows: 

Definition 3.2. Let (W,) be a Pentapartitioned N-T-S. Let X be a P-N-S over W. Then, the 

pentapartitioned neutrosophic interior (in short P-Nint) of X is the union of all P-NOSs contained in X 

and the pentapartitioned neutrosophic closure (in short P-Ncl) of X is the intersection of all P-NCSs 

containing X, i.e. 

P-Nint(X) = {Y: YX and Y is a P-NOS in (W,)}, 

and P-Ncl(X) = {Z: XZ and Z is a P-NCS in (W,)}. 

Remark 3.2. It is clearly seen that P-Nint(X) is the largest P-NOS in (W,), which is contained in X and 

P-Ncl(X) is the smallest P-NCS in (W,) that contains X. 

Theorem 3.1. Let (W,) 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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(i) P-Nint(Q)  Q  P-Ncl(Q); 

(ii) Q  R  P-Ncl(Q)  P-Ncl(R); 

(iii) Q  R  P-Nint(Q)  P-Nint(R); 

(iv) P-Ncl(QR) = P-Ncl(Q)  P-Ncl(R); 

(v) P-Ncl(QR)  P-Ncl(Q)  P-Ncl(R); 

(vi) P-Nint(QR)  P-Nint(Q)  P-Nint(R); 

(vii) P-Nint(QR)  P-Nint(Q)  P-Nint(R). 

Proof. (i) From definition 3.2., we have P-Nint(Q) = {R: R is a P-NOS in (W,) and RQ}. Since, each 

RQ, so {R: R is a P-NOS in (W,) and RQ}  Q, i.e. P-Nint(Q)Q. 

Again, P-Ncl(Q) = {Z: Z is a P-NCS in (W,) and QZ}. Since, each ZQ, so {Z: Z is a P-NCS in 

(W,) and QZ}  Q, i.e. P-Ncl(Q)Q. 

Therefore, P-Nint(Q)QP-Ncl(Q). 

(ii) Let (W,) be a Pentapartitioned N-T-S. Let Q and R be any two P-N-Ss over W such that QR. 

Now, P-Ncl(Q) = {Z: Z is a P-NCS in (W,) and QZ} 

                 {Z: Z is a P-NCS in (W,) and RZ} [Since QR] 

                  = P-Ncl(R) 

 P-Ncl(Q)  P-Ncl(R). 

Therefore, QR  P-Ncl(Q)P-Ncl(R). 

(iii) Let (W,) be a Pentapartitioned N-T-S. Let Q and R be any two P-N-Ss over W such that QR. 

Now, P-Nint(Q) = {Z: Z is a P-NOS in (W,) and ZQ} 

                  {Z: Z is a P-NOS in (W,) and ZR}           [Since QR] 

                   = P-Nint(R) 

 P-Nint(Q)  P-Nint(R). 

Therefore, QR  P-Nint(Q)P-Nint(R). 

(iv) Let Q and R be two pentapartitioned neutrosophic subsets of a Pentapartitioned N-T-S (W,). It 

is known that QQR and RQR. 

Now, Q  QR 

 P-Ncl(Q)  P-Ncl(QR); 

and R  QR 

 P-Ncl(R)  P-Ncl(QR). 

Therefore, P-Ncl(Q)P-Ncl(R)  P-Ncl(QR)                                                      (1) 

We have, QP-Ncl(Q), RP-Ncl(R). Therefore, QR  P-Ncl(Q)P-Ncl(R). Further, it is known that 

P-Ncl(Q)P-Ncl(R) is a P-NCS in (W,). It is clear that, P-Ncl(Q)P-Ncl(R) is a P-NCS in (W,), which 

contains QR. But it is known that P-Ncl(QR) is the smallest P-NCS in (W,), which contains QR. 

Therefore, P-Ncl(QR)  P-Ncl(Q)P-Ncl(R)                                                      (2) 

From eq. (1) and eq. (2), we have P-Ncl(QR) = P-Ncl(Q)P-Ncl(R). 



Neutrosophic Sets and Systems, Vol. 45, 2021 126  

 

 

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

(v) Let Q and R be two pentapartitioned neutrosophic subsets of a P-NTS (W,). It is known that 

QRQ, QRR. 

Now, QRQ 

 P-Ncl(QR)  P-Ncl(Q); 

and QRR 

 P-Ncl(QR)  P-Ncl(R). 

Therefore, P-Ncl(QR)  P-Ncl(Q)P-Ncl(R). 

(vi) Let Q and R be two pentapartitioned neutrosophic subsets of a Pentapartitioned N-T-S (W,). It 

is known that QQR and RQR. 

Thus, we get 

QQR 

 P-Nint(Q)  P-Nint(QR); 

and RQR 

 P-Nint(R)  P-Nint(QR). 

Therefore, P-Nint(Q)P-Nint(R)  P-Nint(QR). 

(vii) Let Q and R be two pentapartitioned neutrosophic subsets of a Pentapartitioned N-T-S (W,). It 

is known that QRQ, QRR. 

Now, QRQ 

 P-Nint(QR)  P-Nint(Q); 

and QRR 

 P-Nint(QR)  P-Nint(R). 

Therefore, P-Nint(QR)  P-Nint(Q)P-Nint(R). 

Theorem 3.2. Let Q be a pentapartitioned neutrosophic subset of a Pentapartitioned N-T-S (W,). 

Then, the following holds: 

(i) (P-Nint(Q))c = P-Ncl(Qc); 

(ii) (P-Ncl(Q))c = P-Nint(Qc). 

Proof. (i) Let (W,) be a Pentapartitioned N-T-S and Q = {(w, TQ(w), CQ(w), GQ(w), UQ(w), FQ(w)): 

wW} be a pentapartitioned neutrosophic subset of W.  

We have,  

P-Nint(Q) = {Zi : i and Zi is a P-NOS in (W,) such that Zi  Q} 

          = {(w, 𝑇𝑍𝑖
(w), 𝐶𝑍𝑖

(w), 𝐺𝑍𝑖
(w), 𝑈𝑍𝑖

(w), 𝐹𝑍𝑖
(w)) : w W}, where for all i and Zi is a 

P-NOS in (W,) such that ZiQ. 

This implies, (P-Nint(Q))c = {(w, 𝑇𝑍𝑖
(w), 𝐶𝑍𝑖

(w), 𝐺𝑍𝑖
(w), 𝑈𝑍𝑖

(w), 𝐹𝑍𝑖
(w)): wW}.  

Since, 𝑇𝑍𝑖
(w)  𝑇𝐸(w), 𝐶𝑍𝑖

(w)  𝐶𝐸(w), 𝐺𝑍𝑖
(w)  𝐺𝐸(w), 𝑈𝑍𝑖

(w)  𝑈𝐸(w), 𝐹𝑍𝑖
(w)  𝐹𝐸(w), for each 

i and wW, so P-Ncl(Qc) = {(w, 𝑇𝑍𝑖
(w), 𝐶𝑍𝑖

(w), 𝐺𝑍𝑖
(w), 𝑈𝑍𝑖

(w), 𝐹𝑍𝑖
(w)): wW}} = {Zi: i and 

Zi is a P-NCS in (W,) such that QcZi}. Therefore, (P-Nint(Q))c = P-Ncl(Qc). 
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(ii) Let (W,) be a Pentapartitioned N-T-S and Q = {(w, TQ(w), CQ(w), GQ(w), UQ(w), FQ(w)): wW} be a 

pentapartitioned neutrosophic subset of W.  

We have, 

P-Ncl(Q) = {Zi: i and Zi is a P-NCS in (W,) such that Zi Q} 

         = {(w, 𝑇𝑍𝑖
(w), 𝐶𝑍𝑖

(w), 𝐺𝑍𝑖
(w), 𝑈𝑍𝑖

(w), 𝐹𝑍𝑖
(w)): wW}, where Zi is a P-NCS in (W,) such 

that Zi  Q, for all i.  

This implies, (P-Ncl(Q))c = {(w, 𝑇𝑍𝑖
(w), 𝐶𝑍𝑖

(w), 𝐺𝑍𝑖
(w), 𝑈𝑍𝑖

(w), 𝐹𝑍𝑖
(w)): wW}.  

Since 𝑇𝑍𝑖
(w)  𝑇𝐸(w), 𝐶𝑍𝑖

(w)  𝐶𝐸(w), 𝐺𝑍𝑖
(𝑤)  𝐺𝐸(w), 𝑈𝑍𝑖

(𝑤)  𝑈𝐸(w), 𝐹𝑍𝑖
(w)  𝐹𝐸(w), for 

each i and wW, so P-Nint(Qc) = {(w, 𝑇𝑍𝑖
(w), 𝐶𝑍𝑖

(w), 𝐺𝑍𝑖
(w), 𝑈𝑍𝑖

(w), 𝐹𝑍𝑖
(w)): wW} = {Zi: i 

and Zi is a P-NOS in (W,) such that Zi  Qc}. Therefore, (P-Ncl(Q))c = P-Nint(Qc). 

Theorem 3.3. Let X be a pentapartitioned neutrosophic subset of a Pentapartitioned N-T-S (W,). 

Then, the following holds: 

(i) Q is a P-NOS if and only if P-Nint(Q) = Q; 

(ii)Q is a P-NOS if and only if P-Ncl(Q) =Q. 

Proof. (i) Let Q be a P-NOS in a Pentapartitioned N-T-S (W,). Now, P-Nint(Q) = {Z: Z is a P-NOS in 

(W,) and Z Q}. Since, Q is a P-NOS in (W,), so Q is the largest P-NOS, which is contained in Q. 

This implies, {Z: Z is a P-NOS in (W,) and Z Q} = Q. Therefore, P-Nint(Q) = Q. 

(ii) Let Q be a P-NCS in a Pentapartitioned N-T-S (W,). Now, P-Ncl(Q) = {Z : Z is a P-NCS in (W,) 

and QZ}. Since, Q is a P-NCS in (W,), so Q is the smallest P-NCS, which contains Q. This implies, 

{Z: Z is a P-NCS in (W,) and QZ} = Q. Therefore, P-Ncl(Q) = Q. 

Definition 3.3. Let (W,) 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-Ncl(P-Nint(X)); 

(ii) pentapartitioned neutrosophic pre-open (P-NPO) set if and only if X  P-Nint(P-Ncl(X). 

Remark 3.3. The complement of P-NSO set and P-NPO set in a Pentapartitioned N-T-S (W,) 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,) be a Pentapartitioned N-T-S. Then, 

(i) every P-NOS is a P-NSO set. 

(ii) every P-NOS is a P-NPO set. 

Proof. (i) Let (W,) be a Pentapartitioned N-T-S. Let X be a P-NOS. Therefore, X=P-Nint(X). It is 

known that XP-Ncl(X). This implies, XP-Ncl(P-Nint(X)). Therefore, X is a P-NSO set in (W,). 

(ii) Let (W,) be a Pentapartitioned N-T-S. Let X be a P-NOS. Therefore, X=P-Nint(X). It is known that, 

XP-Ncl(X). This implies, P-Nint(X)P-Nint(P-Ncl(X)) i.e. X = P-Nint(X)  P-Nint(P-Ncl(X)). Therefore, X  

P-Nint(P-Ncl(X)). Hence, X is a P-NPO set in (W,). 

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,) be a Pentapartitioned N-T-S, where ={0PN, 1PN, {(a,0.3,0.4,0.5,0.4,0.3), 

(b,0.4,0.3,0.7,0.3,0.4)}, {(a,0.4,0.6,0.4,0.4,0.1), (b,0.5,0.4,0.5,0.1,0.3)}}. Then,  

(i) Q={(a,0.6,0.6,0.3,0.4,0.1), (b,0.9,0.8,0.4,0.1,0.2)} is a P-NSO set but it is not a P-NOS in (W,). 

(ii) P={(a,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,). 

Theorem 3.5. In a Pentapartitioned N-T-S (W,), 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,). Therefore, 

XP-Ncl(P-Nint(X))                                                                              (3) 

and YP-Ncl(P-Nint(Y))                                                                          (4) 

From eq. (3) and eq. (4), we have 

XY  P-Ncl(P-Nint(X))P-Ncl(P-Nint(Y)) 

        = P-Ncl(P-Nint(X)P-Nint(Y)) 

           P-Ncl(P-Nint(XY)). 

Therefore, XY  P-Ncl(P-Nint(XY)). Hence, XY is a P-NSO set in (W,). 

Theorem 3.6. In a Pentapartitioned N-T-S (W,), 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,). Therefore, 

XP-Nint(P-Ncl(X))                                                                             (5) 

and YP-Nint(P-Ncl(Y))                                                                          (6) 

From eq. (5) and eq. (6), we have, 

XY P-Nint(P-Ncl(X))P-Nint(P-Ncl(Y)) 

       P-Nint(P-Ncl(X)P-Ncl(Y)) 

        = P-Nint(P-Ncl(XY)). 

Therefore, XY  P-Nint(P-Ncl(XY)). Hence, XY is a P-NPO set in (W,). 

Definition 3.4. Let (W,) be a Pentapartitioned N-T-S. Then, a P-N-S X over W is called a 

pentapartitioned neutrosophic -open (in short P-N-O) set if and only if XP-Nint(P-Ncl(P-Nint(X))).    

The complement of a P-N-O set is called a pentapartitioned neutrosophic -closed (in short 

P-N-C) set. 

Proposition 3.1. In a Pentapartitioned N-T-S (W,), every P-NOS is a P-N-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,) as shown in Example 3.2. Clearly, the 

pentapartitioned neutrosophic set Q={(a,0.6,0.6,0.3,0.4,0.1), (b,0.9,0.8,0.4,0.1,0.2)} is a P-N-O set but it 

is not a P-NOS in (W,). 

Theorem 3.7. In a Pentapartitioned N-T-S (W,), every P-N-O set is a P-NSO set. 

Proof. Let X be a P-N-O set in (W,). Therefore, XP-Nint(P-Ncl(P-Nint (X))). It is known that 

P-Nint(P-Ncl(P-Nint(X)))  P-Ncl(P-Nint(X)). Thus we have, XP-Ncl(P-Nint(X)). Hence, X is a P-NSO set. 

Therefore, every P-N-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,) be a Pentapartitioned N-T-S, where ={0PN, 1PN, {(a,0.5,0.6,0.5,0.7,0.8), 

(b,0.5,0.5,0.5,0.5,0.6)}, {(a,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,), but it is not a P-N-O set in 

(W,). 

Theorem 3.8. In a Pentapartitioned N-T-S (W,), every P-N-O set is a P-NPO set. 

Proof. Let (W,) be a Pentapartitioned N-T-S. Let X be a P-N-O set in (W,). Therefore,                       

XP-Nint(P-Ncl(P-Nint(X))). It is known that P-Nint(X)X. This implies, P-Ncl(P-Nint(X))P-Ncl(X). 

Which implies P-Nint(P-Ncl(P-Nint(X)))  P-Nint(P-Ncl(X). Therefore, XP-Nint(P-Ncl(X). Hence, X is a 

P-NPO set. Therefore, every P-N-O set is a P-NPO set in (W,). 

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,) as shown in Example 3.2. Then, the 

pentapartitioned neutrosophic set P={(a,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 in 

(W,) but it is not a P-N-O set in (W,). 

Definition 3.5. Let (W,) 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-Nint(P-Ncl(X))  P-Ncl(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 Xc is a P-N-b-O set i.e. if P-Nint(P-Ncl(X))P-Ncl(P-Nint(X))  X. 

Theorem 3.9. In a P-NTS (W,), 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,). Therefore, X  P-Nint(P-Ncl(X)). This implies, 

X  P-Nint(P-Ncl(X))  P-Ncl(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,) is a P-N-b-O set. 

Proof. Let X and Y be two P-N-b-O sets in a P-NTS (W,).  

Therefore, X  P-Nint(P-Ncl(X))  P-Ncl(P-Nint(X))                                                 (7) 

and Y  P-Nint(P-Ncl(Y))  P-Ncl(P-Nint(Y))                                                        (8) 

It is known that, X  XY and Y  XY. 

Now, X  XY  

 P-Nint(X)  P-Nint(A∪B) 

P-Ncl(P-Nint(X))  P-Ncl(P-Nint(XY))                                                          (9) 

and X  XY 

 P-Ncl(X)  P-Ncl(A∪B) 

P-Nint(P-Ncl(X))  P-Nint(P-Ncl(XY))                                                         (10) 

Similarly, it can be shown that 
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P-Ncl(P-Nint(Y))  P-Ncl(P-Nint(XY))                                                            (11) 

P-Nint(P-Ncl(Y))  P-Nint(P-Ncl(XY))                                                            (12) 

From eq. (7) and eq. (8) we have, 

XY  P-Ncl(P-Nint(X))  P-Nint(P-Ncl(X))  P-Ncl(P-Nint(Y))  P-Nint(P-Ncl(Y)) 

   P-Ncl(P-Nint(XY))  P-Nint(P-Ncl(XY))  P-Ncl(P-Nint(XY))  P-Nint(P-Ncl(XY)) 

[ by eqs (9), (10), (11), & (12)] 

        = P-Ncl(P-Nint(XY))  P-Nint(P-Ncl(XY)) 

 XY  P-Ncl(P-Nint(XY))  P-Nint(P-Ncl(XY)). 

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

Proof. Let (W,) be a P-NTS. Let X and Y be two P-N-b-C sets in (W,). Therefore, 

P-Nint(P-Ncl(X))  P-Ncl(P-Nint(X))  X                                                          (13) 

and P-Nint(P-Ncl(Y))  P-Ncl(P-Nint(Y))  Y                                                       (14) 

Since, XY ⊆ X and XY ⊆ Y, so we get 

P-Nint(XY) ⊆ P-Nint(X)  P-Ncl(P-Nint(XY)) ⊆ P-Ncl(P-Nint(X));                                 (15) 

P-Ncl(XY) ⊆ P-Ncl(X)  P-Nint(P-Ncl(XY)) ⊆ P-Nint(P-Ncl(X))                              (16) 

P-Nint(XY) ⊆ P-Nint(Y)  P-Ncl(P-Nint(XY)) ⊆ P-Ncl(P-Nint(Y))                                  (17) 

and P-Ncl(XY) ⊆ P-Ncl(Y)  P-Nint(P-Ncl(XY)) ⊆ P-Nint(P-Ncl(Y))                              (18) 

From eq. (13) and eq. (14) we get, 

XY  P-Nint(P-Ncl(X))  P-Ncl(P-Nint(X))  P-Nint(P-Ncl(Y))  P-Ncl(P-Nint(Y)) 

        P-Nint(P-Ncl(XY))  P-Ncl(P-Nint(XY))  P-Nint(P-Ncl(XY))  P-Ncl(P-Nint(XY)) 

[by eqs (15), (16), (17) & (18)] 

         = P-Nint(P-Ncl(X∩Y))  P-Ncl(P-Nint(XY)) 

 XY ⊇ P-Ncl(P-Nint(XY))  P-Nint(P-Ncl(XY)). 

Hence, XY is a P-N-b-C set in (W,). 

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-N-O set. By defining P-NPO set, P-NSO set, P-N-b-O set and P-N-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. 

 

References: 



Neutrosophic Sets and Systems, Vol. 45, 2021 131  

 

 

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

1. Abdel-Basset, M., Manogaran, G., Gamal, A., & Smarandache, F. (2019). A group 

decision-making framework based on neutrosophic TOPSIS approach for smart medical 

device selection. Journal of medical systems, 43 (2), 38. 

2. Abdel-Basset, M., Saleh, M., Gamal, A., & Smarandache, F. (2019). An approach of TOPSIS 

technique for developing supplier selection with group decision making under type-2 

neutrosophic number. Applied Soft Computing, 77, 438-452. 

3. Arokiarani, I., Dhavaseelan, R., Jafari, S., & Parimala, M. (2017). On some new notations and 

functions in neutrosophic topological spaces. Neutrosophic Sets and Systems, 16, 16-19. 

4. Atanassov, K. (1986). Intuitionistic fuzzy sets. Fuzzy Sets and Systems, 20, 87-96. 

5. Chahhtterjee, R., Majumdar, P., & Samanta, S. K. (2016). On some similarity measures and 

entropy on quadripartithioned single valued neutrosophic sets. J. Int. Fuzzy Syst., 30, 2475–

2485. 

6. Das, S. Neutrosophic Supra Simply Open Set and Neutrosophic Supra Simply Compact 

Space. Neutrosophic Sets and Systems, In Press. 

7. Das, S., Das, R., & Granados, C. Topology on Quadripartitioned Neutrosophic Sets. 

Neutrosophic Sets and Systems, In Press. 

8. Das, S., Das, R., Granados, C., & Mukherjee, A. (2021). Pentapartitioned Neutrosophic 

Q-Ideals of Q-Algebra. Neutrosophic Sets and Systems, 41, 52-63. 

9. Das, S., Das, R., & Tripathy, B. C. (2020). Multi-criteria group decision making model using 

single-valued neutrosophic set. LogForum, 16 (3), 421-429. 

10. Das, S., & Pramanik, S. (2020). Generalized neutrosophic b-open sets in neutrosophic 

topological space. Neutrosophic Sets and Systems, 35, 522-530. 

11. Das, S., & Pramanik, S. (2020). Neutrosophic Φ-open sets and neutrosophic Φ-continuous 

functions. Neutrosophic Sets and Systems. 38, 355-367.  

12. Das, S., & Pramanik, S. (2020). Neutrosophic simply soft open set in neutrosophic soft 

topological space. Neutrosophic Sets and Systems, 38, 235-243.  

13. Das, R., Smarandache, F., & Tripathy, B. C. (2020). Neutrosophic Fuzzy Matrices and Some 

Algebraic Operations. Neutrosophic Sets and Systems, 32, 401-409. 

14. Das, R., & Tripathy, B. C. (2020). Neutrosophic Multiset Topological Space. Neutrosophic Sets 

and Systems, 35, 142-152. 

15. Das, S., & Tripathy, B. C. (2020). Pairwise neutrosophic-b-open set in neutrosophic 

bitopological spaces. Neutrosophic Sets and Systems, 38, 135-144. 

16. Das, S., & Tripathy, B. C. (2021). Neutrosophic simply b-open set in neutrosophic topological 

spaces. Iraqi Journal of Science, In Press. 

17. Dhavaseelan, R., & Jafari, S. (2018). Generalized neutrosophic closed sets. In F. 

Smarandache, & S. Pramanik (Eds., vol.2), New trends in neutrosophic theory and applications 

(pp. 261-273). Brussels: Pons Editions. 



Neutrosophic Sets and Systems, Vol. 45, 2021 132  

 

 

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

18. Ebenanjar, E., Immaculate, J., & Wilfred, C. B. (2018). On neutrosophic b-open sets in 

neutrosophic topological space. Journal of Physics Conference Series, 1139 (1), 012062. 

19. Iswarya, P., & Bageerathi, K. (2016). On neutrosophic semi-open sets in neutrosophic 

topological spaces. International Journal of Mathematical Trends and Technology, 37 (3), 214-223. 

20. Jayaparthasarathy, G., Arockia Dasan, M., Little Flower, V. F., & Ribin Christal, R. (2020). 

New open sets in N-neutrosophic supra topological spaces. Neutrosophic sets and systems, 31, 

44-62. 

21. Jayaparthasarathy, G., Little Flower, V. F., & Arockia Dasan, M. (2019). Neutrosophic supra 

topological applications in data mining process. Neutrosophic sets and systems, 27, 80-97. 

22. Maheswari, C., Sathyabama, M., & Chandrasekar, S. (2018). Neutrosophic generalized 

b-closed sets in neutrosophic topological spaces. Journal of Physics Conference Series, 1139 (1), 

012065. 

23. Mallick, R., & Pramanik, S. (2020). Pentapartitioned neutrosophic set and its properties. 

Neutrosophic Sets and Systems, 36, 184-192. 

24. Mohammed Ali Jaffer, I., & Ramesh, K. (2019). Neutrosophic generalized pre regular closed 

sets. Neutrosophic Sets and Systems, 30, 171-181. 

25. Mukherjee, A., & Das, R. (2020). Neutrosophic Bipolar Vague Soft Set and Its Application to 

Decision Making Problems. Neutrosophic Sets and Systems, 32, 410-424. 

26. Nabeeh, N. A., Smarandache, F., Abdel-Basset, M., El-Ghareeb, H. A., & Aboelfetouh, A. 

(2019). An integrated neutrosophic-TOPSIS approach and its application to personnel 

selection: a new trend in brain processing and analysis. IEEE Access, 7, 29734-29744. 

27. Pushpalatha, A., & Nandhini, T. (2019). Generalized closed sets via neutrosophic topological 

spaces. Malaya Journal of Matematik, 7 (1), 50-54. 

28. Rao, V. V., & Srinivasa, R. (2017). Neutrosophic pre-open sets and pre-closed sets in 

neutrosophic topology. International Journal of ChemTech Research, 10 (10), 449-458. 

29. Salama, A. A., & Alblowi, S. A. (2012). Neutrosophic set and neutrosophic topological space. 

ISOR Journal of Mathematics, 3 (4), 31-35. 

30. Smarandache, F. (1998). A unifying field in logics, neutrosophy: neutrosophic probability, 

set and logic. Rehoboth: American Research Press. 

31. Tripathy, B. C., & Das, S. Pairwise Neutrosophic b-Continuous Function in Neutrosophic 

Bitopological Spaces. Neutrosophic sets and Systems, In Press. 

32. Wang, H., Smarandache, F., Zhang, Y. Q., & Sunderraman, R. (2010). Single valued 

neutrosophic sets. Multispace and Multistructure, 4, 410-413. 

33. Zadeh, L. A. (1965). Fuzzy sets. Information and Control, 8 (3), 338–353. 

 

Received: May 20, 2021.  Accepted: August 1, 2021 


