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Abstract - This paper introduces the idea of neutrosophic ℝℊ closed (Regular Generalised 

Closed) sets, which are new neutrosophic closed sets in topological spaces. Additionally, some 

of its connections to other neutrosophic closed sets that already exist have been analysed, and 

some of their characteristics have been examined. 
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I. INTRODUCTION 

Zadeh [1]  first proposed the fuzzy set theory who also researched truth (𝔗), the degree of 

membership, and defined it. Atanassov [2,3,4] presented the falsity (𝔉), often known as the 

degree of nonmembership, in an intuitionistic fuzzy set. The intuitionistic fuzzy topology was 

created by Coker [5]. Smarandache [6,7] first proposed the concept of neutrality (ℑ), or the 

degree of uncertainty, in 1998. Additionally, he described the neutrosophic set as consisting of 

three elements: truth, falsehood, and indeterminacy. Salama et al.'s translation of the 

neutrosophic crisp set notion into neutrosophic topological spaces may be found in [8]. As a 

result, a wide range of research on neutosophic topology and its application in decision-making 

algorithms became possible. In neutrosophic topoloical spaces, Arokiarani et al. [9] introduced 

and investigated α-open sets. Devi et al. [10,11,12] presented generally αψ-closed sets. This 

study introduces the idea of Neutrosophic Rg -closed sets and Neutrosophic Rg -open sets in 

Neutrosophic topological space and studies some of their characteristics. 

II. PRELIMINARIES 

Throughout this paper, 𝔛  denote the neutrosophic topological space ( 𝔛 , 𝔑τ) and for a subset 𝔑Å 

of ( 𝔛 , τ) the closure of 𝔑Å, interior of 𝔑Å, regular closure of 𝔑Å denoted by cl(𝔑Å),  

int(𝔑Å),rcl(𝔑Å) respectively. 

Explanation: 2.1 A Subset 𝔑Å of ( 𝔛 , 𝔑τ) is called if 

(i) Regular neutrosophic Closed( r- closed) Set [9] if cl(int(𝔑Å))= 𝔑Å. 
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(ii) Regular generalized neutrosophic closed(briefly neutrosophic rg – closed)set[6] if 

cl(𝔑Å)⊆Z whenever 𝔑Å ⊆ Z and Z is regular neutrosophic open in  𝔛    . 

(iii) Neutrosophic δ–closed set [10] if 𝔑Å =clδ(𝔑Å), whereclδ(A)= {u ϵ 𝔛 : int(cl(Z))∩ 

𝔑Å ≠ ϕ,Zϵτ and u ϵ Z} 

(iv) Weakly π- generalized neutrosophic closed (briefly wπg – closed)[7] if cl(int(𝔑Å)) 

⊆ Z whenever 𝔑Å ⊆ Z and Z is neutrosophic π-open in 𝔛. 

(v) Regular Feebly Generalized neutrosophic closed (briefly RFG – closed) set [11] if 

fcl(𝔑Å) ⊆  Z whenever 𝔑Å ⊆Z and Z is regular generalized neutrosophic open (rg 

– open) set in  𝔛    .  

(vi) semi-closed[4] if int(cl(𝔑Å)) ⊆ 𝔑Å. 

Explanation: 2.2 A Subset 𝔑Å of a neutrosophic topological space ( 𝔛 , 𝔑τ)  is called  

1. Generalized neutrosophic closed set (briefly g-closed) [3] if cl(𝔑Å) ⊆ Z 

whenever𝔑Å ⊆  Z and Z is open in ( 𝔛 , 𝔑τ) . 

2. Weakly generalized neutrosophic closed (briefly wg-closed) [5]if cl(int(A)) ⊆  Z 

whenever 𝔑Å ⊆ Z and Z is open in  𝔛 . 

3. regular weakly generalized (briefly neutrosophic rwg-closed) [5] if cl(int(𝔑Å))  ⊆

 Z whenever 𝔑Å  ⊆Z and Z is regular neutrosophic open in  𝔛    . 

Explanation: 2.3 Let  𝔛   be a neutrosophic topological space. The finite union of regular 

neutrosophic open sets in 𝔛  is said to be neutrosophic π-open set [2]. The complement of a 

neutrosophic π-open set is said to be neutrosophic π-closed set [2]. 

Explanation: 2.4 A subset 𝔑Å of a neutrosophic topological space ( 𝔛 , 𝔑τ) is called 

1. Neutrosophic Pre-closed set [8] if cl(int(𝔑Å)) ⊆ 𝔑Å. 

2. Neutrosophic β – closed set [1] if int(cl(int(𝔑Å)))⊆  𝔑Å. 

The complements of the above mentioned neutrosophic closed sets are their respective 

neutrosophic open sets. 

III. NEUTROSOPHIC ℝℊ – CLOSED SETS 

Explanation:3.1 A subset 𝔑Å of a neutrosophic topological space ( 𝔛 , 𝔑τ) is called a regular 

generalized neutrosophic closed set(briefly ℝ𝓰– closed) if rcl(𝔑Å) ⊆ Z whenever 𝔑Å ⊆  Z and Z 

is neutrosophic g open in ( 𝔛 , 𝔑τ) .The complement of a neutrosophic ℝ𝓰  – closed set is 

neutrosophic ℝ𝓰  – open set. 

Remark: 3.1 

Neutrosophic RFG− closed 

Neutrosophic 𝛿 − Closed                                                                      Neutrosophic rwg− closed 

𝑁𝑒𝑢𝑡𝑟𝑜𝑠𝑜𝑝ℎ𝑖𝑐   ℝ𝓰 −closed 



 

Neutrosophic 𝜋 −closed Neutrosophic w𝜋𝑔 −  closed 

Neutrosophic r− closed 

Principium :3.1 Every neutrosophic closed sets are neutrosophic ℝ𝓰  -closed sets. 

Testament: Let 𝔑Å be any neutrosophic closed set in  𝔛 . Suppose Z is neutrosophic τ-open. Since 

every neutrosophic τ-open set is neutrosophic g-open and 𝔑Å is neutrosophic closed, 

we have cl(𝔑Å)⊆rcl(𝔑Å)⊆ Z implies cl(𝔑Å)⊆ Z, Z is neutrosophic g-open. Hence 𝔑Å is 

neutrosophic Rg-closed. 

Principium :3.2 Every neutrosophic RFG-closed sets are neutrosophic ℝ𝓰  –closed sets. 

Testament: Let 𝔑Å be any neutrosophic RFG-closed set in 𝔛.Suppose Z is 𝔑Å rg-open in 𝔛  𝑠uch 

that 𝔑Å ⊆ Z. Since every neutrosophic g-open set is neutrosophic rg-open and 𝔑Å is neutrosophic 

RFG-closed,we have rcl(𝔑Å)⊆ fcl(𝔑Å) ⊆ Z implies rcl⊆ Z, Z is g-open. Hence 𝔑Å is 

neutrosophic ℝ𝓰-closed. 

The following Illustration 3.3 clears that the converse of the Principium 3.1 need not be true. 

Illustration:3.3 Let  𝔛 = {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ)}  

τ ={ϕ, 𝔛,{a},{b,c}{a,b,c}}. Neutrosophic Rg-closed sets are 

{ 𝔛, ϕ,{ (𝔗∎, ℑ∎, 𝔉∎)},{ (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)}, 

{ (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗∎, ℑ∎, 𝔉∎)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗∎, ℑ∎, 𝔉∎)}{ (𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ),

 (𝔗∎, ℑ∎, 𝔉∎)}, 

{ (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)}},  

neutrosophic RFG-closed sets are 

{ 𝔛  ,ϕ,{ (𝔗∎, ℑ∎, 𝔉∎)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗∎, ℑ∎, 𝔉∎)},{(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)}

,{ (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ , 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗∎, ℑ∎, 𝔉∎)}}. 

Here {(𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)}and{(𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗∎, ℑ∎, 𝔉∎)} are neutrosophic ℝ𝓰-closed 

but not neutrosophic RFG-closed. 

Principium :3.4 Every neutrosophic ℝ𝓰–closed sets are neutrosophic rwg-closed sets. 

Testament: Let 𝔑Å be any neutrosophic ℝ𝓰–closed set in  𝔛 . Suppose Z is neutrosophic r-open 

in  𝔛   Since every neutrosophic r-open set is neutrosophic g-open in Χ and 𝔑Å is neutrosophic ℝ𝓰-



closed, we have cl(int(𝔑Å)) ⊆ rcl(𝔑Å) ⊆ Z implies cl(int(𝔑Å)) ⊆ Z, Z is neutrosophic g-open. 

Hence 𝔑Å is neutrosophic rwg-closed. 

The following Illustration 3.5 clears that the converse of the Principium 3.3 need not be true. 

Illustration:3.5  

Let  𝔛 =
{(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)}, τ ={ϕ,  𝔛  ,{ {(𝔗ℷ, ℑℷ, 𝔉ℷ)},{ (𝔗ℶ, ℑℶ, 𝔉ℶ)
}, {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ)}}. Neutrosophic rwg-closed sets 

are{ 𝔛 ,ϕ,{ (𝔗ℵ, ℑℵ, 𝔉ℵ)},{ (𝔗∎, ℑ∎, 𝔉∎)},{ (𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ)},{

 (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℵ, ℑℵ, 𝔉ℵ)},{ (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗∎, ℑ∎, 𝔉∎)},{

 {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗∎, ℑ∎, 𝔉∎)},{ (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)},{

 {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗∎, ℑ∎, 𝔉∎)},{

 (𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)},{ (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)} } 

Neutrosophic ℝ𝓰-closed sets are 

{  𝔛 ,ϕ,{ (𝔗∎, ℑ∎, 𝔉∎)},{ (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)},{ (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗∎, ℑ∎, 𝔉∎)},{

 (𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗∎, ℑ∎, 𝔉∎)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗∎, ℑ∎, 𝔉∎)},{ (𝔗ℶ, ℑℶ, 𝔉ℶ),

 (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)}}. Here 

{(𝔗ℵ, ℑℵ, 𝔉ℵ)},{ (𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ)},{ (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ),

 (𝔗ℵ, ℑℵ, 𝔉ℵ)}, 

{ (𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ , 𝔉ℵ)} are neutrosophic rwg-closed but not neutrosophic Rg-

closed. 

Principium :3.6 Every neutrosophic ℝ𝓰–closed sets are neutrosophic wπg-closed set. 

Testament: Let 𝔑Å be any neutrosophic ℝ𝓰–closed set in 𝔛 .Suppose Z is π-open in 𝔛 .Since 

every neutrosophic π-open set is neutrosophic g-open in  𝔛  and 𝔑Å is Rg-closed, we have 

cl(int(𝔑Å)) ⊆ rcl(𝔑Å) ⊆ Z implies cl(int(𝔑Å)) ⊆ Z, Z is neutrosophic g-open. Hence 𝔑Å is 

neutrosophic wπg-closed. 

The following Illustration 3.7 clears that the converse of the Principium 3.6 need not be true. 

Illustration:3.7  

Let  𝔛 =
{(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)} ,τ ={ϕ,  𝔛  ,{ (𝔗ℷ, ℑℷ, 𝔉ℷ)},{ (𝔗ℶ, ℑℶ, 𝔉ℶ)
},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ)}}, neutrosophic wπg -

closed sets are{ϕ,  𝔛  ,{ (𝔗∎, ℑ∎, 𝔉∎)},{ (𝔗ℵ, ℑℵ, 𝔉ℵ)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℵ, ℑℵ, 𝔉ℵ)}, 

{ (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ)},{ (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗∎, ℑ∎, 𝔉∎)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗∎, ℑ∎, 𝔉∎)},{

 (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ)},{

 {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗∎, ℑ∎, 𝔉∎)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℵ, ℑℵ , 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)} },{

(𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)}},neutrosophic ℝ𝓰–closed sets 



are{ϕ, 𝔛 ,{ (𝔗∎, ℑ∎, 𝔉∎)},{ (𝔗ℷ, ℑℷ, 𝔉ℷ),, (𝔗∎, ℑ∎, 𝔉∎)},{ (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)},{

 (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗∎, ℑ∎, 𝔉∎)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)},{

 {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗∎, ℑ∎, 𝔉∎)} },{(𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)}}.Here 

{(𝔗ℵ, ℑℵ, 𝔉ℵ)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℵ, ℑℵ, 𝔉ℵ)},{ (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ)},{

 {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ)} are neutrosophic wπg -closed but not neutrosophic ℝ𝓰-

closed. 

Principium :3.8 Every neutrosophic r-closed sets are neutrosophic ℝ𝓰-closed set. 

Testament: Let 𝔑Å be any neutrosophic r-closed set in 𝔛 .Suppose Z is neutrosophic g-open in 

𝔛 . Since every neutrosophic r-open set is g-open in  𝔛  and 𝔑Å is neutrosophic r-closed,we have 

cl(int(𝔑Å)) ⊆ rcl(A) ⊆ Z implies cl(int(𝔑Å)) ⊆ Z, Z is neutrosophic g-open. Hence 𝔑Å is 

neutrosophic ℝ𝓰-closed. 

The following Illustration 3.9 clears that the converse of the Principium 3.7 need not be true. 

Illustration:3.9  

Let 𝔛 =
{(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)} ,τ ={ϕ, 𝔛,{ (𝔗ℷ, ℑℷ, 𝔉ℷ)},{(𝔗ℶ, ℑℶ, 𝔉ℶ)},{

 {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ)}, {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ)}}, neutrosophic r -closed 

sets are{ϕ, 𝔛 ,{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗∎, ℑ∎, 𝔉∎)},{ (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)}}, 

neutrosophic ℝ𝓰–closed sets 

are{ϕ, 𝔛  ,{ (𝔗∎, ℑ∎, 𝔉∎)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗∎, ℑ∎, 𝔉∎)},{ (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)} },{

(𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗∎, ℑ∎, 𝔉∎)},{ (𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎) },{

{(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗∎, ℑ∎, 𝔉∎)},{ (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)} }.Here 

{(𝔗∎, ℑ∎, 𝔉∎)},{ (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎) },{(𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗∎, ℑ∎, 𝔉∎)},{

 {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)} },{{(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ)} are neutrosophic ℝ𝓰–

closed but not neutrosophic r-closed. 

Principium :3.10 Every neutrosophic δ-closed sets are neutrosophic ℝ𝓰-closed set. 

Testament:Let 𝔑Å be any neutrosophic δ-closed set in  𝔛 .Suppose Z is neutrosophic τ-open in  

𝔛  . Since every neutrosophic  τ-open set is neutrosophic g-open in  𝔛 .We have,rcl(𝔑Å) ⊆

clδ(A𝔑Å) ⊆ Z implies rcl(𝔑Å) ⊆ Z, Z is neutrosophic g-open. Hence 𝔑Å is neutrosophic Rg-

closed. 

The following Illustration 3.11 clears that the converse of the Principium 3.9 need not be true. 

Illustration:3.11 Let 𝔛 =
{(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ)} ,τ ={ϕ, 𝔛 ,{ {(𝔗ℷ, ℑℷ, 𝔉ℷ)},{ (𝔗ℶ, ℑℶ, 𝔉ℶ)},{

 {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ)}{ (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ)
}} then δ-closed sets 

are{  𝔛    ,ϕ,{ (𝔗∎, ℑ∎, 𝔉∎) },{{(𝔗ℷ, ℑℷ, 𝔉ℷ),, (𝔗∎, ℑ∎, 𝔉∎) },{(𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗∎, ℑ∎, 𝔉∎) },{

{(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)},{ (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)}}and 



neutrosophic ℝ𝓰 –closed sets are 

{ 𝔛 ,{ (𝔗∎, ℑ∎, 𝔉∎)},{ (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)},{ (𝔗ℶ, ℑℶ, 𝔉ℶ)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ),

 (𝔗∎, ℑ∎, 𝔉∎)} },{{(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗∎, ℑ∎, 𝔉∎)} },{(𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ)},

 (𝔗∎, ℑ∎, 𝔉∎)} , {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℵ, ℑℵ, 𝔉ℵ)}, (𝔗∎, ℑ∎, 𝔉∎)}}}}.Here 

{ (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗∎, ℑ∎, 𝔉∎)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗∎, ℑ∎, 𝔉∎)}are neutrosophic ℝ𝓰-

closed,but not neutrosophic δ-closed. 

Principium :3.12 Every neutrosophic π-closed sets are neutrosophic ℝ𝓰–closed set. 

Testament: Let 𝔑Å be any neutrosophic π-closed set in  𝔛 . Suppose Z is neutrosophic r-open in  

𝔛 .Since every neutrosophic r-open set is neutrosophic g-open in  𝔛  and by the Explanation of 

neutrosophic π-closed set, 𝔑Å is union of neutrosophic r-closed. By Principium 3.8, we have 

neutrosophic r-closed implies neutrosophicℝ𝓰 − closed. Hence, neutrosophic π − closed is 

neutrosophic ℝ𝓰-closed. 

Remark: 3.13                                      Neutrosophic  𝛽– closed 

 

neutrosophic wg-closed  

neutrosophic ℝ𝓰-closed neutrosophic pre-closed 

 

neutrosophic semi-closed 

 

Remark: 3.14 The following Illustration clears that neutrosophic ℝ𝓰 – closed sets are independent 

from neutrosophic β – closed, neutrosophic wg – closed, neutrosophic Pre – closed, neutrosophic 

Semi – closed. 

Illustration:3.15 𝔛 = {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)} be the nutrosophic 

topological space. 

(i) Consider the neutrosophic topology τ= 

{ϕ,  𝔛 ,{ (𝔗ℷ, ℑℷ, 𝔉ℷ)},{ (𝔗ℶ, ℑℶ, 𝔉ℶ)},{ (𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ)},{ (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ)},{

 {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ)}}. Here the neutrosophic  β – closed set is 

{ϕ,  𝔛 ,{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), },{(𝔗ℵ, ℑℵ, 𝔉ℵ)},{ (𝔗∎, ℑ∎, 𝔉∎)},{ (𝔗∎, ℑ∎, 𝔉∎)},{

 (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)},{ (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)},{

 {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)}} and neutrosophic ℝ𝓰 – closed sets are 

{ϕ,  𝔛 ,{ (𝔗∎, ℑ∎, 𝔉∎)},{ (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)},{ (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗∎, ℑ∎, 𝔉∎)},{

 {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗∎, ℑ∎, 𝔉∎)} },{(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗∎, ℑ∎, 𝔉∎)} 

,{ (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)}}. 

Here{(𝔗ℷ, ℑℷ, 𝔉ℷ) }, {(𝔗ℵ, ℑℵ, 𝔉ℵ)},{ (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ)}} are neutrosophic β – closed but 



not neutrosophic ℝ𝓰 – closed. 

Also{(𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗∎, ℑ∎, 𝔉∎)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗∎, ℑ∎, 𝔉∎)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ),

 (𝔗∎, ℑ∎, 𝔉∎)} is neutrosophic Rg – closed but not neutrosophic β – closed set. 

(ii) Consider the neutrosophic topology τ= 

{ϕ,  𝔛 ,{ {(𝔗ℷ, ℑℷ, 𝔉ℷ)},{(𝔗ℶ, ℑℶ, 𝔉ℶ)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ)},{ (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ)},

{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ},{{(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗∎, ℑ∎, 𝔉∎)}.Here the 

neutrosophic ℝ𝓰– closed sets are 

{ϕ, 𝔛,{ (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)},{ (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ),

 (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)}} and neutrosophic Pre – closed sets are 

{ϕ, 𝔛,{ (𝔗ℵ, ℑℵ, 𝔉ℵ)},{ (𝔗∎, ℑ∎, 𝔉∎)},{ (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ),,
 (𝔗∎, ℑ∎, 𝔉∎)} },{(𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)}}. Here 

{{(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)} is neutrosophic ℝ𝓰 – closed but not Pre – closed. 

(iii)Consider the neutrosophic topology 

τ={ϕ,  𝔛  ,{ {(𝔗ℷ, ℑℷ, 𝔉ℷ)}},{ (𝔗ℶ, ℑℶ, 𝔉ℶ)},{ (𝔗ℵ, ℑℵ, 𝔉ℵ)},{

 {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ)}}. Here the neutrosophic Semi – closed are 

{ϕ,  𝔛 ,{ {(𝔗ℷ, ℑℷ, 𝔉ℷ)},{ {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗∎, ℑ∎, 𝔉∎)} 

},{(𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ)},{ (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)}} and neutrosophic ℝ𝓰 

– closed sets are {ϕ,  𝔛 ,{ (𝔗∎, ℑ∎, 𝔉∎)},{ (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)},{ (𝔗ℶ, ℑℶ,, 
𝔉ℶ), (𝔗∎, ℑ∎, 𝔉∎)} ,{ {(𝔗ℷ, ℑℷ, 𝔉ℷ),, (𝔗∎, ℑ∎, 𝔉∎)} },{a, (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗∎, ℑ∎, 𝔉∎)} }, 

{(𝔗ℶ, ℑℶ, 𝔉ℶ), {(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)} 

,{{(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)} }. Here the 

set{{(𝔗ℷ, ℑℷ, 𝔉ℷ)},{(𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, (𝔗ℵ, ℑℵ, 𝔉ℵ)}} are neutrosophic Semi – closed but 

notneutrosophic  ℝ𝓰 – closed and{{(𝔗∎, ℑ∎, 𝔉∎)} },{(𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)} 

},{(𝔗ℶ, ℑℶ, 𝔉ℶ)},{{(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ),, (𝔗∎, ℑ∎, 𝔉∎)} },{{(𝔗ℷ, ℑℷ, 𝔉ℷ),c, (𝔗∎, ℑ∎, 𝔉∎)} } 

are neutrosophic ℝ𝓰– closed but not neutrosophic Semi – closed. 

(iv)Consider the neutrosophic topology 

τ={ϕ,  𝔛 ,{ {(𝔗ℷ, ℑℷ, 𝔉ℷ)},{ (𝔗ℶ, ℑℶ, 𝔉ℶ)},{{(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ)},{{(𝔗ℷ, ℑℷ, 𝔉ℷ),

 (𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, ℑℵ, 𝔉ℵ)}}.Here the neutrosophic wg – closed sets are 

{ϕ,  𝔛 ,{ (𝔗ℵ, ℑℵ, 𝔉ℵ)},{(𝔗∎, ℑ∎, 𝔉∎)} },{{(𝔗ℷ, ℑℷ, 𝔉ℷ),, (𝔗∎, ℑ∎, 𝔉∎)} 

},{(𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)} },{(𝔗ℶ, ℑℶ, 𝔉ℶ),, (𝔗∎, ℑ∎, 𝔉∎)} 

},{{(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)} },{(𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗ℵ, (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)} 

}} and neutrosophic ℝ𝓰 – closed sets are {ϕ, 𝔛 ,{ (𝔗∎, ℑ∎, 𝔉∎)} },{(𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)} 

},{(𝔗ℶ, ℑℶ, 𝔉ℶ), (𝔗∎, ℑ∎, 𝔉∎)} },{(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗∎, ℑ∎, 𝔉∎)} 

},{{(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ),, (𝔗∎, ℑ∎, 𝔉∎)} },{(𝔗ℶ, ℑℶ, 𝔉ℶ),, (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)} 

},{{(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℵ, ℑℵ, 𝔉ℵ), (𝔗∎, ℑ∎, 𝔉∎)} }}.Here the set {{(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗∎, ℑ∎, 𝔉∎)} } is 

neutrosophic wg – closed but not neutrosophic ℝ𝓰 – closed and 

{{{(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗∎, ℑ∎, 𝔉∎)}},{{(𝔗ℷ, ℑℷ, 𝔉ℷ), (𝔗ℶ, ℑℶ, 𝔉ℶ),, (𝔗∎, ℑ∎, 𝔉∎)} } are neutrosophic 

ℝ𝓰 – closed set but not neutrosophic wg- closed. 

 

 



ACKNOWLEDGMENT 

I would like to express my special thanks of gratitude to those who helped me in completing the 

work. I have come to know about so many new things. I am really thankful to them. 

 

REFERENCES 

1. Zadeh, L.A. Fuzzy Sets. Inf. Control 1965, 8, 338–353. [Google Scholar] [CrossRef] 

2. Atanassov, K. Intuitionstic fuzzy sets. Fuzzy Sets Syst. 1986, 20, 87–96. [Google Scholar] 

[CrossRef] 

3. Atanassov, K. Review and New Results on Intuitionistic Fuzzy Sets; Preprint IM-MFAIS-1-88; 

Mathematical Foundations of Artificial Intelligence Seminar: Sofia, Bulgaria, 1988. [Google 

Scholar] 

4. Atanassov, K.; Stoeva, S. Intuitionistic fuzzy sets. In Proceedings of the Polish Symposium on 

Interval and Fuzzy Mathematics, Poznan, Poland, 26–29 August 1983; pp. 23–26. [Google 

Scholar] 

5. Coker, D. An introduction to intuitionistic fuzzy topological spaces. Fuzzy Sets Syst. 1997, 88, 

81–89. [Google Scholar] [CrossRef] 

6. Smarandache, F. Neutrosophy and Neutrosophic Logic, First International Conference on 

Neutrosophy, Neutrosophic Logic, Set, Probability and Statistics; University of New Mexico: 

Gallup, NM, USA, 2002. [Google Scholar] 

7. Smarandache, F. A Unifying Field in Logics: Neutrosophic Logic. Neutrosophy, Neutrosophic 

Set, Neutrosophic Probability; American Research Press: Rehoboth, NM, USA, 1999. [Google 

Scholar] 

8. Salama, A.A.; Alblowi, S.A. Neutrosophic Set and Neutrosophic Topological Spaces. IOSR J. 

Math. 2012, 3, 31–35. [Google Scholar] [CrossRef] 

9. Arokiarani, I.; Dhavaseelan, R.; Jafari, S.; Parimala, M. On some new notions and functions in 

neutrosophic topological spaces. Neutrosophic Sets Syst. 2017, 16, 16–19. [Google Scholar] 

10. Devi, R.; Parimala, M. On Quasi αψ-Open Functions in Topological Spaces. Appl. Math. 

Sci. 2009, 3, 2881–2886. [Google Scholar] 

11. Parimala, M.; Devi, R. Fuzzy αψ-closed sets. Ann. Fuzzy Math. Inform. 2013, 6, 625–632. 

[Google Scholar] 

12. Parimala, M.; Devi, R. Intuitionistic fuzzy αψ-connectedness between intuitionistic fuzzy sets. Int. 

J. Math. Arch. 2012, 3, 603–607. [Google Scholar] 
 

 

 

https://scholar.google.com/scholar_lookup?title=Fuzzy+Sets&author=Zadeh,+L.A.&publication_year=1965&journal=Inf.+Control&volume=8&pages=338%E2%80%93353&doi=10.1016/S0019-9958(65)90241-X
https://dx.doi.org/10.1016/S0019-9958(65)90241-X
https://scholar.google.com/scholar_lookup?title=Intuitionstic+fuzzy+sets&author=Atanassov,+K.&publication_year=1986&journal=Fuzzy+Sets+Syst.&volume=20&pages=87%E2%80%9396&doi=10.1016/S0165-0114(86)80034-3
https://dx.doi.org/10.1016/S0165-0114(86)80034-3
https://scholar.google.com/scholar_lookup?title=Review+and+New+Results+on+Intuitionistic+Fuzzy+Sets&author=Atanassov,+K.&publication_year=1988
https://scholar.google.com/scholar_lookup?title=Review+and+New+Results+on+Intuitionistic+Fuzzy+Sets&author=Atanassov,+K.&publication_year=1988
https://scholar.google.com/scholar_lookup?title=Intuitionistic+fuzzy+sets&conference=Proceedings+of+the+Polish+Symposium+on+Interval+and+Fuzzy+Mathematics&author=Atanassov,+K.&author=Stoeva,+S.&publication_year=1983&pages=23%E2%80%9326
https://scholar.google.com/scholar_lookup?title=Intuitionistic+fuzzy+sets&conference=Proceedings+of+the+Polish+Symposium+on+Interval+and+Fuzzy+Mathematics&author=Atanassov,+K.&author=Stoeva,+S.&publication_year=1983&pages=23%E2%80%9326
https://scholar.google.com/scholar_lookup?title=An+introduction+to+intuitionistic+fuzzy+topological+spaces&author=Coker,+D.&publication_year=1997&journal=Fuzzy+Sets+Syst.&volume=88&pages=81%E2%80%9389&doi=10.1016/S0165-0114(96)00076-0
https://dx.doi.org/10.1016/S0165-0114(96)00076-0
https://scholar.google.com/scholar_lookup?title=Neutrosophy+and+Neutrosophic+Logic,+First+International+Conference+on+Neutrosophy,+Neutrosophic+Logic,+Set,+Probability+and+Statistics&author=Smarandache,+F.&publication_year=2002
https://scholar.google.com/scholar_lookup?title=A+Unifying+Field+in+Logics:+Neutrosophic+Logic.+Neutrosophy,+Neutrosophic+Set,+Neutrosophic+Probability&author=Smarandache,+F.&publication_year=1999
https://scholar.google.com/scholar_lookup?title=A+Unifying+Field+in+Logics:+Neutrosophic+Logic.+Neutrosophy,+Neutrosophic+Set,+Neutrosophic+Probability&author=Smarandache,+F.&publication_year=1999
https://scholar.google.com/scholar_lookup?title=Neutrosophic+Set+and+Neutrosophic+Topological+Spaces&author=Salama,+A.A.&author=Alblowi,+S.A.&publication_year=2012&journal=IOSR+J.+Math.&volume=3&pages=31%E2%80%9335&doi=10.9790/5728-0343135
https://dx.doi.org/10.9790/5728-0343135
https://scholar.google.com/scholar_lookup?title=On+some+new+notions+and+functions+in+neutrosophic+topological+spaces&author=Arokiarani,+I.&author=Dhavaseelan,+R.&author=Jafari,+S.&author=Parimala,+M.&publication_year=2017&journal=Neutrosophic+Sets+Syst.&volume=16&pages=16%E2%80%9319
https://scholar.google.com/scholar_lookup?title=On+Quasi+%CE%B1%CF%88-Open+Functions+in+Topological+Spaces&author=Devi,+R.&author=Parimala,+M.&publication_year=2009&journal=Appl.+Math.+Sci.&volume=3&pages=2881%E2%80%932886
https://scholar.google.com/scholar_lookup?title=Fuzzy+%CE%B1%CF%88-closed+sets&author=Parimala,+M.&author=Devi,+R.&publication_year=2013&journal=Ann.+Fuzzy+Math.+Inform.&volume=6&pages=625%E2%80%93632
https://scholar.google.com/scholar_lookup?title=Intuitionistic+fuzzy+%CE%B1%CF%88-connectedness+between+intuitionistic+fuzzy+sets&author=Parimala,+M.&author=Devi,+R.&publication_year=2012&journal=Int.+J.+Math.+Arch.&volume=3&pages=603%E2%80%93607

