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1. Introduction 

Zadeh (1965) was the first person in the field of logic and set theory to introduce the idea of a fuzzy set between 

real standard intervals in mathematics. Chang (1968) took the general topology as a fuzzy topological space and 

framed it with a fuzzy set. Lewine. K (1970), define Generalized closed sets in topology. Atanassov (1983) 

introduced intuitionistic fuzzy sets, which combine membership and non-membership values. Abdel- Monsef, El-

Deep and Mohmoud (1983) introduced 𝛽-Open sets and 𝛽 -Continuous mappings. Coker (1997) developed the 

intuitionistic fuzzy topological space. Chatterjee, Majumdar and Samanta (2016) contributed significantly to this 

development by introducing similarity measures and entropy for quadripartitioned single-valued neutrosophic 

sets. Arokiarani, Dhavaseelan, Jafari and Parimala (2017) introduced a variety of new notions and functions in 

neutrosophic topological spaces. Smarandache (2012) introduced the idea of neutrosophic set at the start of the 

20th century. Salama and Alblowi (2012), neutrosophic set in a neutrosophic Topological spaces. 𝛿-open sets in 

a fuzzy topological spaces defined by Saha. Vadivel, Seenivasan and John Sundar (2021) introduce 𝛿 -open sets 

in a Neutrosophic topological spaces.Navuluri Mohanarao and Sathish kumar(2025),proposed a new operator 

based on 𝛽 -Open sets within quadri-partitioned neutrosophic topological spaces. Sai Anu and Arulselvam (2025) 

proposed on intuitionistic quadri-partitioned neutrosophic N-soft set model. In the context of Pentapartitioned 

neutrosophic topological spaces, we expand on the notion of 𝛿 -open sets and 𝛿 -closed sets in this study. we also 

provide examples of some of their fundamental characteristics. 

2. Preliminaries 

Definition 2.1 Assume 𝔜 is a non – empty set. An object with the form 𝔏 =

{𝔶, 𝑇̇𝔏(𝔶), 𝐶̇𝔏(𝔶), 𝐼𝔏̇(𝔶), 𝑈̇𝔏(𝔶), 𝐹̇𝔏(𝔶): 𝔶є𝔜}where𝑇̇𝔏(𝔶) → [0,1] 𝑇𝑟𝑢𝑡ℎ, 𝐶̇𝔏(𝔶) → [0,1], 𝑐𝑜𝑛𝑡𝑟𝑎𝑑𝑖𝑐𝑡𝑖𝑜𝑛, 𝐼𝔏̇(𝔶) →

[0,1] , 𝑖𝑔𝑛𝑜𝑟𝑎𝑛𝑐𝑒, 𝑈̇𝔏(𝔶) → [0,1], 𝑢𝑛𝑘𝑛𝑜𝑤𝑛, 𝐹̇𝔏(𝔶) → [0,1] , 𝑓𝑎𝑙𝑠𝑖𝑡𝑦 

and 0≤ 𝑇̇𝔏(𝔶) + 𝐶̇𝔏(𝔶) + 𝐼𝔏̇(𝔶) + 𝑈̇𝔏(𝔶) + 𝐹̇𝔏(𝔶) ≤ 5 for each 𝔶є 𝔜. 

Definition 2.2 Assume 𝔜 is a non – empty set and the pentapartitioned neutrosophic sets 𝔏 𝑎𝑛𝑑 𝔐 in the form𝔏 =

{𝔶, 𝑇̇𝔏(𝔶), 𝐶̇𝔏(𝔶), 𝐼𝔏̇(𝔶), 𝑈̇𝔏(𝔶), 𝐹̇𝔏(𝔶): 𝔶є𝔜}, 𝔐 = {𝔶, 𝑇̇𝔐(𝔶), 𝐶̇𝔐(𝔶), 𝐼𝔐̇(𝔶), 𝑈̇𝔐(𝔶), 𝐹̇𝔐(𝔶): 𝔶є𝔜}, then 

(a) 𝟎𝓟𝓝 = 〈𝖞, 𝟎, 𝟎, 𝟏, 𝟏, 𝟏〉  and 𝟏𝓟𝓝 = 〈𝖞, 𝟏, 𝟏, 𝟎, 𝟎, 𝟎〉 , 

(b) 𝔏 ⊆  𝔐 if  𝑇̇𝔏(𝔶) ≤ 𝑇̇ 𝔐 (𝔶), 𝐶̇𝔏(𝔶) ≤ 𝐶̇𝔐 (𝔶), 𝐼𝔏̇(𝔶) ≥ 𝐼̇ 𝔐 (𝔶), 𝑈̇𝔏(𝔶) ≥ 𝑈̇𝔐 (𝔶), 𝐹̇𝔏(𝔶) ≥ 𝐹̇𝔐 (𝔶): 𝔶є𝔜, 

(c) 𝔏 = 𝔐 iff 𝔏 ⊆ 𝔐 and  𝔐 ⊆ 𝔏 , 

(d) 𝔏𝐶 = {𝔶, 𝐹̇𝔏(𝔶) , 𝑈̇𝔏(𝔶),1 − 𝐼𝔏̇(𝔶), 𝐶̇𝔏(𝔶), 𝑇̇𝔏(𝔶): 𝔶є𝔜}, 
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(e) 𝔏 ∪  𝔐 =

{〈𝔶, 𝑚𝑎𝑥(𝑇̇𝔏(𝔶), 𝑇̇𝔐 (𝔶)), 𝑚𝑎𝑥(𝐶̇𝔏(𝔶), 𝐶̇𝔐 (𝔶)), 𝑚𝑖𝑛(𝐼𝔏̇(𝔶), 𝐼̇𝔐 (𝔶)), 𝑚𝑖𝑛(𝑈̇
𝔏(𝔶), 𝑈̇𝔐 (𝔶)), 𝑚𝑖𝑛(𝐹̇𝔏(𝔶), 𝐹̇𝔐 (𝔶): 𝔶є𝔜〉} 

(f) 𝔏  ∩ 𝔐 =

{〈𝔶, 𝑚𝑖𝑛(𝑇̇𝔏(𝔶), 𝑇̇𝔐 (𝔶)), 𝑚𝑖𝑛(𝐶̇𝔏(𝔶), 𝐶̇𝔐 (𝔶)), 𝑚𝑎𝑥(𝐼𝔏̇(𝔶), 𝐼̇𝔐 (𝔶)), 𝑚𝑎𝑥(𝑈̇
𝔏(𝔶), 𝑈̇𝔐 (𝔶)), 𝑚𝑎𝑥(𝐹̇𝔏(𝔶), 𝐹̇𝔐 (𝔶): 𝔶є𝔜〉} 

 

Definition 2.3 A non-empty set possessing a pentapartitioned neutrosophic structure, there are pentapartitioned 

subsets of 𝔜 that satisfy the family 𝜚𝒫𝒩 . 

(a) 𝟎𝓟𝓝,  𝟏𝓟𝓝 ∈ 𝜚𝒫𝒩 . 

(b) 𝕷𝟏 ∩ 𝕷𝟐 ∈ 𝜚𝒫𝒩 , for any 𝕷𝟏, 𝕷𝟐 ∈ 𝜚𝒫𝒩 . 

(c) ∪ 𝕷𝒂 ∈ 𝜚𝒫𝒩 , ∀ 𝕷𝒂 : 𝒂 ∈ 𝓐 ⊆ 𝜚𝒫𝒩. 

Then (𝔜, 𝜚𝒫𝒩) is called pentapartitioned neutrosophic topological space in 𝔜. In 𝔜, the 𝜑 elements are referred 

as pentapartitioned neutrosophicopen sets. If the complement 𝒞𝑐 of a 𝒫𝒩𝐶𝑆 is  𝒫𝒩𝑂𝑆, it is reffered as a 

pentapartitioned neutrosophic closed set. 

Definition 2.4 If 𝔏 is a pentapartitioned neutrosophic set on 𝔜and (𝔜, 𝜚𝒫𝒩) is a pentapartitioned neutrosophic 

topological space on 𝔜, then the pentapartitioned neutrosophic closure of 𝔏 and its pentapartitioned neutrosophic 

interior are defined as 

𝒫𝒩 𝑖𝑛𝑡(𝔏) =∪ {𝔍: 𝔍 ⊆ 𝔏 𝑎𝑛𝑑  𝔍 𝑖𝑠 𝑎 𝒫𝒩𝑂𝑆  𝑖𝑛 𝔜} 

 

𝒫𝒩 𝑐𝑙(𝔏) =∩ {𝔍: 𝔏 ⊆ 𝔍 𝑎𝑛𝑑  𝔍 𝑖𝑠 𝑎 𝒫𝒩𝐶𝑆  𝑖𝑛 𝔜}. 

Definition 2.5 If 𝔏 is a pentapartitioned neutrosophic set on 𝔜and (𝔜, 𝜚𝒫𝒩) is a pentapartitioned neutrosophic 

topological space on 𝔜. Consequently, 𝔏 is regarding as a pentapartitioned neutrosophic regular(resp. pre, semi,𝛼 

and 𝛽) open set (briefly, 𝒫𝒩𝑟𝑜𝑠(𝑟𝑒𝑠𝑝. 𝒫𝒩ℙ𝑂𝑆, 𝒫𝒩𝕊𝑂𝑆 , 𝑎𝑛𝑑 𝒫𝒩𝛽𝑂𝑆)) if  

𝔏 =  𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝑐𝑙(𝔏)(𝑟𝑒𝑠𝑝. 𝔏 ⊆ 𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝑐𝑙(𝔏)), 𝔏 ⊆ 𝒫𝒩𝑐𝑙(𝒫𝒩𝑖𝑛𝑡(𝔏)),𝔏 ⊆ 𝒫𝒩𝑐𝑙(𝔏)) 

(𝑟𝑒𝑠𝑝. 𝔏 ⊆ 𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝑐𝑙(𝔏)), 𝔏 ⊆ 𝒫𝒩𝑐𝑙(𝒫𝒩𝑖𝑛𝑡(𝔏)), 𝔏 ⊆ 𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝑐𝑙(𝒫𝒩𝑐𝑙(𝔏))) and 𝔏 ⊆

𝒫𝒩𝑐𝑙(𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝑐𝑙(𝔏))). 

             The complement of an 𝒫𝒩ℙ𝑂𝑆 (resp, 𝒫𝒩𝕊𝑂𝑆 , 𝒫𝒩𝛼𝑂𝑆  𝑎𝑛𝑑 𝒫𝒩𝛽𝑂𝑆) is called a pentapartitioned 

neutrosophic pre(resp. semi, 𝛼, 𝑟𝑒𝑔𝑢𝑙𝑎𝑟 𝑎𝑛𝑑 𝛽) closed set (brief, 𝒫𝒩𝑂𝑆(𝑟𝑒𝑠𝑝. 𝒫𝒩𝕊𝐶𝑆 , 𝒫𝒩𝛼𝐶𝑆  𝑎𝑛𝑑 𝒫𝒩𝛽𝐶𝑆) )in 

𝔜. 

              The family of all 𝒫𝒩ℙ𝑂𝑆(resp, 𝒫𝒩ℙ𝐶𝑆 , 𝒫𝒩𝕊𝑂𝑆 , 𝒫𝒩𝕊𝐶𝑆 ,

𝒫𝒩𝛼𝑂𝑆 , 𝒫𝒩𝛼𝐶𝑆  , 𝒫𝒩𝛽𝑂𝑆 𝑎𝑛𝑑 𝒫𝒩𝛽𝐶𝑆 )𝑜𝑓 𝔜 𝑖𝑠 𝑑𝑒𝑛𝑜𝑡𝑒𝑑 𝑏𝑦 𝒫𝒩ℙ𝑂𝑆(𝔜)(resp. 

𝒫𝒩ℙ𝐶𝑆(𝔜), 𝒫𝒩𝕊𝑂𝑆(𝔜), 𝒫𝒩𝕊𝐶𝑆(𝔜), 𝒫𝒩𝛼𝑂𝑆(𝔜), 𝒫𝒩𝛼𝐶𝑆(𝔜), 𝒫𝒩𝛽𝑂𝑆(𝔜). 𝒫𝒩𝛽𝐶𝑆(𝔜)). 

  

3. 𝜹 − 𝒐𝒑𝒆𝒏 𝒔𝒆𝒕𝒔 𝒊𝒏 𝓟𝓝𝒕𝒔 

In the above sections, let (𝔜, 𝜚𝒫𝒩) be any 𝒫𝒩𝑡𝑠. Let 𝔍, 𝔎, 𝔏, 𝔐 𝑎𝑛𝑑 𝔑 be an 𝒫𝒩𝑠′𝑆 in 𝒫𝒩𝑡𝑠. 

Definition 3.1 A set 𝔏 is said to be a pentapartitioned neutrosophic 

(a) 𝛿 interior of 𝔍(𝑠ℎ𝑜𝑟𝑡, 𝒫𝒩𝛿 int(𝔍)) is defined by 𝒫𝒩𝛿 int(𝔍)) = ⋃{ℐ: ℐ ⊆  𝔍 𝑎𝑛𝑑 𝔍 𝑖𝑠 𝑎 𝒫𝒩𝑟𝑜𝑠  𝑖𝑛 𝔜}. 

(b) 𝛿 closure of 𝔍(𝑠ℎ𝑜𝑟𝑡, 𝒫𝒩𝛿 cl(𝔍)) is defined by 𝒫𝒩𝛿 cl(𝔍)) = ⋂{ℬ: 𝔍 ⊆ ℬ 𝑎𝑛𝑑 ℬ 𝑖𝑠 𝑎 𝒫𝒩𝑟𝑜𝑠  𝑖𝑛 𝔜}. 

 

Definition 3.2 A set 𝔍 is said to be a pentapartitioned neutrosophic 

(a) 𝛿 − 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡(𝑏𝑟𝑒𝑖𝑓𝑙𝑦, 𝒫𝒩𝛿𝑂𝑆  ) 𝑖𝑓  𝔍 = 𝒫𝒩𝛿 int(𝔍). 

(b) 𝛿 −  𝑝𝑟𝑒 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡(𝑏𝑟𝑒𝑖𝑓𝑙𝑦, 𝒫𝒩𝛿ℙ𝑂𝑆  ) 𝑖𝑓  𝔍 ⊆ 𝒫𝒩int(𝒫𝒩𝛿cl(𝔍)). 

(c) 𝛿 −  𝑠𝑒𝑚𝑖 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡(𝑏𝑟𝑒𝑖𝑓𝑙𝑦, 𝒫𝒩𝛿𝕊𝑂𝑆  ) 𝑖𝑓  𝔍 ⊆ 𝒫𝒩cl(𝒫𝒩𝛿int(𝔍)). 

(d) 𝛿𝛼 −  𝑜𝑝𝑒𝑛 (𝑏𝑟𝑒𝑖𝑓𝑙𝑦, 𝒫𝒩𝛿𝛼𝑂𝑆  ) 𝑖𝑓  𝔍 ⊆ 𝒫𝒩int(𝒫𝒩cl(𝒫𝒩𝛿𝑖𝑛𝑡(𝔍))). 

(e) 𝛿𝛽 −  𝑜𝑝𝑒𝑛 (𝑏𝑟𝑒𝑖𝑓𝑙𝑦, 𝒫𝒩𝛽𝛼𝑂𝑆  ) 𝑖𝑓  𝔍 ⊆ 𝒫𝒩cl(𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝛿𝑐𝑙(𝔍))). 
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The complement of an 𝒫𝒩𝛿𝑂𝑆 , 𝒫𝒩𝛿ℙ𝑂𝑆 , 𝒫𝒩𝛿𝕊𝑂𝑆 , 𝒫𝒩𝛿𝛼𝑂𝑆   𝑎𝑛𝑑 𝒫𝒩𝛿𝛽𝑂𝑆  is called a 

𝒫𝒩𝛿𝐶𝑆 , 𝒫𝒩𝛿ℙ𝐶𝑆 , 𝒫𝒩𝛿𝕊𝐶𝑆 , 𝒫𝒩𝛿𝛼𝐶𝑆   𝑎𝑛𝑑 𝒫𝒩𝛿𝛽𝐶𝑆  in 𝔜 are represents the family of all 

𝒫𝒩𝛿𝑂𝑆 ,   𝒫𝒩𝛿𝐶𝑆 , 𝒫𝒩𝛿ℙ𝑂𝑆 , 𝒫𝒩𝛿ℙ𝐶𝑆 , 𝒫𝒩𝛿𝕊𝑂𝑆 , 𝒫𝒩𝛿𝕊𝐶𝑆 , 𝒫𝒩𝛿𝛼𝑂𝑆  , 𝒫𝒩𝛿𝛼𝐶𝑆  , 𝒫𝒩𝛿𝛽𝑂𝑆  𝑎𝑛𝑑  𝒫𝒩𝛿𝛽𝐶𝑆  𝑜𝑓  

𝔜. 

Definition 3.3 A set 𝔍 is said to be a pentapartitioned neutrosophic 𝛿 − 𝑝𝑟𝑒(𝑟𝑒𝑠𝑝. 𝒫𝒩𝛿 − 𝑠𝑒𝑚𝑖, 𝒫𝒩𝛿 −

𝛼 𝑎𝑛𝑑 𝒫𝒩𝛿 − 𝛽) interior of 𝔍(briefly, 𝒫𝒩𝛿ℙ𝑖𝑛𝑡(𝔜)), (𝑟𝑒𝑠𝑝.  𝒫𝒩𝛿𝕊𝑖𝑛𝑡(𝔜), 𝒫𝒩𝛿𝑖𝑛𝑡𝛼(𝔜), 𝒫𝒩𝛿𝛽𝑖𝑛𝑡(𝔜))  is 

the union of all  𝒫𝒩𝛿ℙ𝑂𝑆 (𝑟𝑒𝑠𝑝. 𝒫𝒩𝛿𝕊𝑂𝑆 , 𝒫𝒩𝛿𝛼𝑂𝑆   𝑎𝑛𝑑 𝒫𝒩𝛿𝛽𝑂𝑆  contained in 𝔍. 

Definition 3.4 A set 𝔍 is said to be a pentapartitioned neutrosophic 𝛿 − 𝑝𝑟𝑒(𝑟𝑒𝑠𝑝. 𝒫𝒩𝛿 − 𝑠𝑒𝑚𝑖, 𝒫𝒩𝛿 −

𝛼 𝑎𝑛𝑑 𝒫𝒩𝛿 − 𝛽) closure of 𝔍(briefly, 𝒫𝒩𝛿ℙ𝑐𝑙(𝔜)), (𝑟𝑒𝑠𝑝.  𝒫𝒩𝛿𝕊𝑐𝑙(𝔜), 𝒫𝒩𝛿𝑐𝑙𝛼(𝔜), 𝒫𝒩𝛿𝛽𝑐𝑙(𝔜))  is the 

intersection  of all 𝒫𝒩𝛿ℙ𝐶𝑆  (𝑟𝑒𝑠𝑝. 𝒫𝒩𝛿𝕊𝐶𝑆 , 𝒫𝒩𝛿𝛼𝐶𝑆   𝑎𝑛𝑑 𝒫𝒩𝛿𝛽𝐶𝑆  contained in 𝔍. 

Proposition 3.5 The pentapartitioned neutrosphic 𝛿 −interior operator satisfies 

(a) 𝒫𝒩𝛿𝑖𝑛𝑡(𝔎) ⊆  𝔎. 

(b) 𝔎 ⊆ 𝔐 ⟹ 𝒫𝒩𝛿𝑖𝑛𝑡(𝔎) ⊆ 𝒫𝒩𝛿𝑖𝑛𝑡(𝔐). 

(c) 𝒫𝒩𝛿𝑖𝑛𝑡(𝔎⋂𝔐) =  𝒫𝒩𝛿𝑖𝑛𝑡(𝔎)⋂𝒫𝒩𝛿𝑖𝑛𝑡(𝔐). 

(d) 𝒫𝒩𝛿𝑖𝑛𝑡(𝔎) is the greatest 𝒫𝒩𝛿𝑂𝑆  containing 𝔎. 

(e) 𝒫𝒩𝛿𝑖𝑛𝑡(𝔎) = 𝔎 if and only if 𝔎 is an  𝒫𝒩𝛿𝑂𝑆 . 

(f) 𝒫𝒩𝛿𝑖𝑛𝑡(𝒫𝒩𝛿𝑖𝑛𝑡(𝔎)) = 𝒫𝒩𝛿𝑖𝑛𝑡(𝔎). 

(g) (𝔜 − 𝒫𝒩𝛿𝑖𝑛𝑡(𝔎)) = 𝒫𝒩𝛿𝑐𝑙(𝔜 − 𝔎). 

Proof: 

(a) 𝒫𝒩𝛿𝑖𝑛𝑡(𝔎) = ⋃{ℭ: ℭ ⊆ 𝔎 𝑎𝑛𝑑 ℭ  𝑖𝑠 𝑎 𝒫𝒩𝑟𝑜𝑠}. 𝑇ℎ𝑢𝑠, 𝒫𝒩𝛿𝑖𝑛𝑡(𝔎) ⊆ 𝔎. 

(b) 𝒫𝒩𝛿𝑖𝑛𝑡(𝔐) = ⋃{ℭ: ℭ ⊆ 𝔐 𝑎𝑛𝑑 ℭ  𝑖𝑠 𝑎 𝒫𝒩𝑟𝑜𝑠}  ⊇ ⋃{ℭ: ℭ ⊆ 𝔎 𝑎𝑛𝑑 ℭ  𝑖𝑠 𝑎 𝒫𝒩𝑟𝑜𝑠} ⊇

 𝒫𝒩𝛿𝑖𝑛𝑡(𝔎). 𝑇ℎ𝑢𝑠  𝒫𝒩𝛿𝑖𝑛𝑡(𝔎) ⊆ 𝒫𝒩𝛿𝑖𝑛𝑡(𝔐). 

(c) 𝒫𝒩𝛿𝑖𝑛𝑡(𝔎⋂𝔐) = ⋃{ℭ: ℭ ⊆ 𝔎⋂𝔐 𝑎𝑛𝑑  ℭ  𝑖𝑠 𝑎 𝒫𝒩𝑟𝑜𝑠}  = (⋃{ℭ: ℭ ⊆

𝔎) 𝑎𝑛𝑑 ℭ  𝑖𝑠 𝑎 𝒫𝒩𝑟𝑜𝑠} ⋂(⋃ℭ: ℭ ⊆ 𝔐 𝑎𝑛𝑑ℭ 𝑖𝑠 𝑎  𝒫𝒩𝑟𝑜𝑠}) = 𝒫𝒩𝛿𝑖𝑛𝑡(𝔎)⋂𝒫𝒩𝛿𝑖𝑛𝑡(𝔎⋂𝔐) =

𝒫𝒩𝛿𝑖𝑛𝑡(𝔐). 

(d) If 𝔄 𝑖𝑠 𝑎𝑛 𝒫𝒩𝛿𝑂𝑆   in 𝔎, then 𝔄 ⊆  𝒫𝒩𝛿𝑖𝑛𝑡(𝔎).Hance , 

𝒫𝒩𝛿𝑖𝑛𝑡(𝔎) 𝑖𝑠 𝑡ℎ𝑒 𝑏𝑖𝑔𝑔𝑒𝑠𝑡  𝒫𝒩𝑂𝑆  𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑖𝑛𝑔 𝔎. 

(e) Assume 𝔎 𝑟𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡𝑠 𝑎𝑛𝑦  𝒫𝒩𝛿𝑂𝑆   𝑜𝑓  𝔜. The biggest   𝒫𝒩𝛿𝑂𝑆  found in 

𝔎 𝑖𝑠 𝑖𝑡𝑠𝑒𝑙𝑓. 𝑇ℎ𝑢𝑠 𝒫𝒩𝛿𝑖𝑛𝑡(𝔎) = 𝔎. 

(f) According to (d), itself is the largest  𝒫𝒩𝛿𝑂𝑆   𝑡ℎ𝑎𝑡 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑠 𝒫𝒩𝛿𝑖𝑛𝑡(𝔎).Consequently, 

𝒫𝒩𝛿𝑖𝑛𝑡(𝒫𝒩𝛿𝑖𝑛𝑡(𝔎)) = 𝒫𝒩𝛿𝑖𝑛𝑡(𝔎). 

(g) The maximum number of  𝒫𝒩𝛿𝑂𝑆  that contain 𝔎 is a 𝒫𝒩𝛿𝑖𝑛𝑡(𝔎). The smallest 𝒫𝒩𝐶𝑆  in 𝔜 −

𝔎 𝑖𝑠 𝑡ℎ𝑒 𝑐𝑜𝑚𝑝𝑙𝑒𝑚𝑒𝑛𝑡. 𝐶𝑜𝑛𝑠𝑒𝑞𝑢𝑒𝑛𝑡𝑙𝑦, 𝒫𝒩𝛿𝑐𝑙  (𝔜 − 𝔎) = (𝔜 −  𝒫𝒩𝛿𝑖𝑛𝑡(𝔎)). 

Proposition 3.6 The pentapartitioned neutrosophic 𝛿 − closure operator satisfies 

(a) 𝔑 ⊆ 𝒫𝒩𝛿𝑐𝑙(𝔑). 

(b) 𝔎 ⊆  𝔐 ⟹  𝒫𝒩𝛿𝑐𝑙(𝔎) ⊆ 𝒫𝒩𝛿𝑖𝑛𝑡(𝔐). 

(c) 𝒫𝒩𝛿𝑐𝑙(𝔎) ∪ 𝒫𝒩𝛿𝑖𝑛𝑡(𝔐). 

 

(d)  𝒫𝒩𝛿𝑐𝑙(𝔎) is the smallest 𝒫𝒩𝛿𝐶𝑆  ⊆ 𝔎. 

 

(e) 𝒫𝒩𝛿𝑐𝑙(𝔎) = 𝔎 iff 𝔎 is an  𝒫𝒩𝛿𝐶𝑆  . 

 

(f) 𝒫𝒩𝛿𝑐𝑙(𝒫𝒩𝛿𝑐𝑙(𝔎)) =  𝒫𝒩𝛿𝑐𝑙(𝔎). 

 

(g) (𝔍 − 𝒫𝒩𝛿 )int(𝔍 − 𝔎) = 𝒫𝒩𝛿𝑖𝑛𝑡(𝔍 − 𝔎). 
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(h) 𝔧 ∈ 𝒫𝒩𝛿𝑐𝑙(𝔎) 𝑖𝑓𝑓  𝔎 ∩ ℭ ≠ ∅ for every   𝒫𝒩𝛿𝑂𝑆  ℭ containing 𝔧. 

 

Proof. (h) Suppose j ∈  𝒫𝒩𝛿𝑐𝑙(𝔎). Let ℭ be a  𝒫𝒩𝛿𝑂𝑆  containing 𝔑. If  𝔎 ∩ ℭ =∅, then 𝔑 −  ℭ is a   𝒫𝒩𝛿𝐶𝑆   

containing 𝔎 and so 𝔑 ∉ 𝒫𝒩𝛿𝑐𝑙(𝔎), a contradiction . Therefore, 𝔎 ∩ ℭ = ∅. If  j ∉ 𝒫𝒩𝛿𝑐𝑙(𝔎), then ∃ a 

𝒫𝒩𝛿𝐶𝑆  ℭ
𝐶 containing 𝔎𝔑 ∉ ℭ𝐶 . Then ℭ =  𝔑 − ℭ𝐶  is a 𝒫𝒩𝛿𝑂𝑆  containing  𝔑 such that 𝔎 ∩ ℭ =∅ , a 

contradiction. Therefore,  𝔑 ∈  𝒫𝒩𝛿𝑐𝑙(𝔎). The other cases are follows from proposition 3.5. 

       Proposition 3.7 The proposition 3.5 and 3.6 are also true for  

Proposition 3.8  𝒫𝒩𝑡𝑠  are covered by the  assertions 𝒫𝒩𝛿ℙ𝑂𝑆  , 𝒫𝒩𝛿𝕊𝑂𝑆  , 𝒫𝒩𝛿𝛼𝑂𝑆  , 𝒫𝒩𝛿𝛽𝑂𝑆  of their 

respective interior and closure operators. 

(a) All 𝒫𝒩𝛿𝑂𝑆  (resp. 𝒫𝒩𝛿𝐶𝑆  ) are 𝒫𝒩𝑂𝑆  (𝑟𝑒𝑠𝑝. 𝒫𝒩𝐶𝑆  ). 

(b) All 𝒫𝒩𝛿𝑂𝑆  (resp. 𝒫𝒩𝛿𝐶𝑆  ) are 𝒫𝒩𝛿𝕊𝑂𝑆  (𝑟𝑒𝑠𝑝. 𝒫𝒩𝛿𝕊𝐶𝑆  ). 

(c) All 𝒫𝒩𝛿𝑂𝑆  (resp. 𝒫𝒩𝛿𝐶𝑆  ) are 𝒫𝒩𝛿ℙ𝑂𝑆  (𝑟𝑒𝑠𝑝. 𝒫𝒩𝛿ℙ𝐶𝑆  ). 

(d) All 𝒫𝒩𝛿𝕊𝑂𝑆  (resp. 𝒫𝒩𝛿𝕊𝐶𝑆  ) are 𝒫𝒩𝛿𝛽𝑂𝑆  (𝑟𝑒𝑠𝑝. 𝒫𝒩𝛿𝛽𝐶𝑆  ). 

(e) All 𝒫𝒩𝛿ℙ𝑂𝑆  (resp. 𝒫𝒩𝛿ℙ𝐶𝑆  ) are 𝒫𝒩𝛿𝛽𝑂𝑆  (𝑟𝑒𝑠𝑝. 𝒫𝒩𝛿𝛽𝐶𝑆  ). 

(f) All 𝒫𝒩𝛿𝛼𝑂𝑆  (resp. 𝒫𝒩𝛿𝛼𝐶𝑆  ) are 𝒫𝒩𝛿𝕊𝑂𝑆  (𝑟𝑒𝑠𝑝. 𝒫𝒩𝛿𝕊𝐶𝑆  ). 

(g) All 𝒫𝒩𝛿𝛼𝑂𝑆  (resp. 𝒫𝒩𝛿𝛼𝐶𝑆  ) are 𝒫𝒩𝛿ℙ𝑂𝑆  (𝑟𝑒𝑠𝑝. 𝒫𝒩𝛿ℙ𝐶𝑆  ). 

But not converse. 

Proof. 

(a) 𝔎̅ is a 𝒫𝒩𝛿𝑂𝑆  , then 𝔎̅ =  𝒫𝒩𝛿𝑖𝑛𝑡(𝔎̅) ⊆  𝒫𝒩𝑖𝑛𝑡(𝔎̅).∴  𝔎̅ is a  𝒫𝒩𝑂𝑆  . 

(b) 𝔎̅ is a  𝒫𝒩𝛿𝑂𝑆  , then 𝔎̅ ⊆  𝒫𝒩𝛿𝑖𝑛𝑡(𝔎̅). So 𝔎̅ ⊆  𝒫𝒩𝛿𝑖𝑛𝑡(𝔎̅)  ⊆  𝒫𝒩𝑐𝑙((𝒫𝒩𝛿𝑖𝑛𝑡(𝔎̅)). ∴ 𝔎̅ is a  

𝒫𝒩𝛿𝕊𝑂𝑆  . 

(c) 𝔎̅ is a  𝒫𝒩𝛿𝑂𝑆  , then 𝔎̅ ⊆  𝒫𝒩𝛿𝑖𝑛𝑡(𝔎̅). So 𝔎̅ ⊆  𝒫𝒩𝛿𝑖𝑛𝑡(𝔎̅)  ⊆  𝒫𝒩𝑖𝑛𝑡((𝒫𝒩𝛿𝑐𝑙(𝔎̅)). ∴ 𝔎̅ is a  

𝒫𝒩𝛿ℙ𝑂𝑆  . 

(d) 𝔎̅ is a  𝒫𝒩𝛿𝕊𝑂𝑆  , then 𝔎̅ ⊆  𝒫𝒩𝑐𝑙(𝒫𝒩𝛿𝑖𝑛𝑡(𝔎̅)) ⊆  𝒫𝒩𝑐𝑙(𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝛿𝑐𝑙(𝔎̅))). ∴ 𝔎̅ is a  𝒫𝒩𝛿𝛽𝑂𝑆  . 

(e) 𝔎̅ is a  𝒫𝒩𝛿ℙ𝑂𝑆  , then 𝔎̅ ⊆  𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝛿𝑐𝑙(𝔎̅)) ⊆  𝒫𝒩𝑐𝑙(𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝛿𝑐𝑙(𝔎̅))). ∴ 𝔎̅ is a  𝒫𝒩𝛿𝛽𝑂𝑆  . 

(f) 𝔎̅ is a  𝒫𝒩𝛿𝛼𝑂𝑆  , then  𝔎̅ ⊆  𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝑐𝑙(𝒫𝒩𝛿𝑖𝑛𝑡(𝔎̅))). So 𝔎̅ ⊆  𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝑐𝑙(𝒫𝒩𝛿𝑖𝑛𝑡(𝔎̅))) ⊆ 

𝒫𝒩𝑐𝑙(𝒫𝒩𝛿𝑖𝑛𝑡(𝔎̅)). ∴ 𝔎̅ is a  𝒫𝒩𝛿𝕊𝑂𝑆  . 

(g)  𝔎̅ is a  𝒫𝒩𝛿𝛼𝑂𝑆  , then  𝔎̅ ⊆  𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝑐𝑙(𝒫𝒩𝛿𝑖𝑛𝑡(𝔎̅))). So 𝔎̅ ⊆  𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝑐𝑙(𝒫𝒩𝛿𝑖𝑛𝑡(𝔎̅))) ⊆ 

𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝛿𝑐𝑙(𝔎̅)). ∴ 𝔎̅ is a  𝒫𝒩𝛿ℙ𝑂𝑆  . 

The closed sets are also in a similar way. 

Example 3.9.  Let 𝔜 = 𝑢 and define 𝒫𝒩′𝑆 𝔜1 and 𝔜2 in 𝔜 are 𝔜1 =  〈𝔜, (0.2,0.4,0.5,0.7,0.9)〉𝔜2 =

〈𝔜, (0.3,0.6,0.5,0.6,0.3)〉. Then we have 𝜍𝒫𝒩  = {0𝒫𝒩 , 𝔜1, 𝔜2, 1𝒫𝒩} then 𝔜1 is a 𝒫𝒩𝑂𝑆  but not 𝒫𝒩𝛿𝑂𝑆  . 

Example 3.10.  Let 𝔜 = {𝑙, 𝑚, 𝑛} and define 𝒫𝒩′𝑆 𝔜1, 𝔜2 and 𝔜3 in 𝔜 are 𝔜1 =

 〈𝔜, (0.3,0.4,0.5,0.7,0.8), (0.3,0.5,0.5,0.6,0.7), (0.4,0.6,0.5,0.7,0.8)〉, 𝔜2 =

〈𝔜, (0.2,0.3,0.5,0.8,0.9), (0.3,0.4,0.5,0.7,0.8), (0.4,0.5,0.5,0.8,0.9)〉, 𝔜3 =

〈𝔜, (0.4,0.6,0.5,0.6,0.7), (0.5,0.6,0.5,0.6,0.7), (0.6,0.7,0.5,0.7,0.6)〉. Then we have 𝜍𝒫𝒩  = {0𝒫𝒩 , 𝔜1, 𝔜2, 1𝒫𝒩}, 

then 

(a) 𝔜3  is a 𝒫𝒩𝛿𝕊𝑂𝑆  but not 𝒫𝒩𝛿𝑂𝑆  (𝑟𝑒𝑠𝑝. 𝒫𝒩𝛿𝛼𝑂𝑆  ). 

(b) 𝔜3  is a 𝒫𝒩𝛿𝛽𝑂𝑆  but not 𝒫𝒩𝛿ℙ𝑂𝑆  . 

 

Example 3.11.  Let𝔜 = 𝑙, 𝑚, 𝑛 and define 𝒫𝒩′𝑆 𝔜1, 𝔜2, 𝔜3 and 𝔜4 in 𝔜 are 

 𝔜1 =  〈𝔜, (0.3,0.4,0.5,0.6,0.8), (0.3,0.5,0.5,0.7,0.9), (0.4,0.5,0.6,0.6,0.8)〉,  

𝔜2 = 〈𝔜, (0.4,0.5,0.6,0.7,0.9), (0.4,0.6,0.7,0.7,0.8), (0.5,0.6,0.6,0.8,0.9)〉,             
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  𝔜3 = 〈𝔜, (0.4,0.5,0.5,0.6,0.8), (0.4,0.6,0.5,0.6,0.7), (0.5,0.6,0.6,0.5,0.6)〉,                            

   𝔜4 = 〈𝔜, (0.3,0.4,0.5,0.7,0.9), (0.3,0.5,0.6,0.8,0.9), (0.4,0.5,0.7,0.8,0.9)〉..Then we have 𝜍𝒫𝒩  = 

{0𝒫𝒩 , 𝔜1, 𝔜2, 1𝒫𝒩}, then 

(a) 𝔜4  is a 𝒫𝒩𝛿ℙ𝑂𝑆  but not 𝒫𝒩𝑂𝑆  (𝑟𝑒𝑠𝑝. 𝒫𝒩𝛿𝛼𝑂𝑆  ). 

(b) 𝔜4  is a 𝒫𝒩𝛿𝛽𝑂𝑆  but not 𝒫𝒩𝛿𝕊𝑂𝑆  . 

 

Properties 3.12.  The union (resp. intersection ) of any family of   𝒫𝒩𝛿𝛽𝑂𝑆  (𝔜) (resp. 𝒫𝒩𝛿𝛽𝐶𝑆  (𝔜)) is a 

𝒫𝒩𝛿𝛽𝑂𝑆  (𝔜) (resp. 𝒫𝒩𝛿𝛽𝐶𝑆  (𝔜)). 

Proof. 

Let {𝔎𝑎: a∈ 𝜍𝒫𝒩} be a family of  𝒫𝒩𝛿𝛽𝑂𝑆  ′𝑆. For each a∈ 𝜍𝒫𝒩 , 𝔎𝑎 ⊆ 𝒫𝒩𝑐𝑙(𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝛿𝑐𝑙(𝔎𝑎))). 

⋃a⊆ 𝜍𝒫𝒩   𝔎𝑎 ⊆ ⋃ a⊆ 𝜍𝒫𝒩𝒫𝒩𝑐𝑙(𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝛿𝑐𝑙(𝔎𝑎)))   

⊆ 𝒫𝒩𝑐𝑙(𝒫𝒩𝛿𝑐𝑙(∪  𝔎𝑎)). 

The other case is similar. 

The proposition 3.12 is also true for 𝒫𝒩𝛿𝕊𝑂𝑆  (𝔜), 𝒫𝒩𝛿𝕊𝐶𝑆  (𝔜)(resp. 𝒫𝒩𝛿ℙ𝑂𝑆  (𝔜), 𝒫𝒩𝛿ℙ𝐶𝑆  (𝔜)). 

4. Properties of 𝒫𝒩𝛿𝑂𝑆   

Proposition 4.1. If 𝔏̅ is a 𝒫𝒩𝛿𝑂𝑆  , then 𝔏̅ ∩ 𝔎̅  is a 𝒫𝒩𝛿𝛽𝑂𝑆  . 

Proof. 𝔏̅ ∩ 𝔎̅ ⊆ 𝔏̅ ∩ 𝒫𝒩𝑐𝑙(𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝛿𝑐𝑙(𝔎̅))) ⊆  𝒫𝒩𝑐𝑙(𝔏̅ ∩ 𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝛿𝑐𝑙(𝔎̅)))  ⊆

𝒫𝒩𝑐𝑙(𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝛿𝑐𝑙(𝔏̅ ∩ 𝔎̅). Therefore, 𝔏̅ ∩ 𝔎̅ is a 𝒫𝒩𝛿𝛽 is a 𝒫𝒩𝛿𝛽𝑂𝑆  . 

Remark 4.2. The proposition 4.1 is also true if 𝔎̅ is a  𝒫𝒩𝛿𝕊𝑂𝑆  , 𝒫𝒩𝛿ℙ𝑂𝑆  𝑎𝑛𝑑  𝒫𝒩𝛿𝛼𝑂𝑆  . 

Proposition 4.3. If 𝔏̅ is a 𝒫𝒩𝛿ℙ𝑂𝑆   𝑎𝑛𝑑   𝔎̅̅̅̅  is a  𝒫𝒩𝛿𝛼𝑂𝑆   then 𝔏̅ ∩ 𝔎̅  is a 𝒫𝒩𝛿𝛽𝑂𝑆  . 

Proof.  𝔏̅ ∩ 𝔎̅ ⊆ 𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝛿𝑐𝑙(𝔏̅))   ∩    𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝑐𝑙(𝒫𝒩𝛿𝑖𝑛𝑡(𝔎̅)))  ⊆  𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝑐𝑙(𝔏̅)))⋂  

𝒫𝒩𝑐𝑙(𝒫𝒩𝛿𝑖𝑛𝑡(𝔏̅))  ⊆ 𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝑐𝑙(𝒫𝒩𝛿𝑐𝑙(𝔏̅))) ∩  𝒫𝒩𝑐𝑙(𝒫𝒩𝛿𝑖𝑛𝑡(𝔎̅))  ⊆ 𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝑐𝑙(𝒫𝒩𝛿𝑐𝑙(𝔏̅))) ⋂ 

𝒫𝒩𝛿𝑖𝑛𝑡(𝔎̅)  ⊆  𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝑐𝑙(𝒫𝒩𝛿𝑐𝑙(𝔏̅ ∩ 𝔎̅ ))) = 𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝛿𝑐𝑙(𝔏̅ ∩ 𝔎))̅̅ ̅̅ ̅ ). Therefore, 𝔏̅ ∩ 𝔎̅ is a 

𝒫𝒩𝛿ℙ𝑂𝑆  . 

Corollary 4.4. If 𝔏̅ is a 𝒫𝒩𝛿ℙ𝐶𝑆  and 𝔎̅ is a 𝒫𝒩𝛿𝛼𝑂𝑆  , 𝑡ℎ𝑒𝑛  𝔏̅ ∪ 𝔎̅ is a  𝒫𝒩𝛿ℙ𝐶𝑆  . 

Proposition 4.5. 𝔎̅ is a pentapartitioned neutrosophic subset of 𝔜 and 𝔏̅ is a 𝒫𝒩𝛿ℙ𝑂𝑆  on 𝔜 such that   

𝔏̅ ⊆ 𝔎̅ ⊆  𝒫𝒩𝑐𝑙(𝒫𝒩𝑐𝑙(𝒫𝒩𝛿𝑖𝑛𝑡(𝔏̅))). Then 𝔎̅  is a 𝒫𝒩𝛿𝛽𝑂𝑆  . 

Proof. Let If 𝔏̅  is a 𝒫𝒩𝛿ℙ𝑂𝑆  ,  𝔏̅ ⊆ 𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝛿𝑐𝑙(𝔏̅)). Now  𝔎̅ ⊆ (𝒫𝒩𝑐𝑙(𝒫𝒩𝛿𝑖𝑛𝑡(𝔏̅)) ⊆ 

𝒫𝒩𝑐𝑙(𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝛿𝑖𝑛𝑡(𝒫𝒩𝛿𝑐𝑙(𝔏̅)))) = 𝒫𝒩𝑐𝑙(𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝛿𝑐𝑙(𝔏̅))). Hence 𝔎̅ ⊆  𝒫𝒩𝑐𝑙(𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝛿𝑐𝑙(𝔏̅))). 

Therefore, 𝔎̅ is a 𝒫𝒩𝛿𝛽𝑂𝑆  . 

Proposition 4.6. 𝐼𝑓 𝑒𝑎𝑐ℎ 𝔏̅ is a 𝒫𝒩𝛿𝛽𝑂𝑆  which is a 𝒫𝒩𝛿𝕊𝐶𝑆  is also a 𝒫𝒩𝛿𝕊𝑂𝑆  . 

Proof. Let 𝔏̅ be a 𝒫𝒩𝛿𝛽𝑂𝑆  and  𝒫𝒩𝛿𝕊𝐶𝑆  . Then 𝔏̅ ⊆ 𝒫𝒩𝑐𝑙(𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝛿𝑐𝑙(𝔏̅))) and 𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝛿𝑐𝑙(𝔏̅)) ⊆  

𝔏̅. Therefore, 𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝛿𝑐𝑙(𝔏̅)) ⊆ 𝔏̅ and so, 𝒫𝒩𝑐𝑙(𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝛿𝑐𝑙(𝔏̅))) ⊆  𝒫𝒩𝑐𝑙(𝒫𝒩𝛿𝑖𝑛𝑡(𝔏̅)). Hence, 𝔏̅ ⊆ 

𝒫𝒩𝑐𝑙(𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝛿𝑐𝑙(𝔏̅))) ⊆ 𝒫𝒩𝑐𝑙(𝒫𝒩𝛿𝑖𝑛𝑡(𝔏̅)). Therefore, 𝔏̅ is a 𝒫𝒩𝛿𝕊𝑂𝑆  . 

Proposition 4.7. 𝐼𝑓 𝑒𝑎𝑐ℎ 𝔏̅ is a 𝒫𝒩𝛿𝛽𝐶𝑆  and  𝒫𝒩𝛿𝕊𝑂𝑆  , 𝑡ℎ𝑒𝑛 𝑖𝑡 𝑖𝑠  a 𝒫𝒩𝛿𝕊𝐶𝑆  . 

Proof. Since 𝔏̅ is  a 𝒫𝒩𝛿𝛽𝐶𝑆  and  𝒫𝒩𝛿𝕊𝑂𝑆  . 𝑇ℎ𝑒𝑛 𝔜 − 𝔏̅ is 𝒫𝒩𝛿𝛽𝑂𝑆  and 𝒫𝒩𝛿𝕊𝐶𝑆  and  so by proposition 4.6, 

𝔜 − 𝔏̅ is a 𝒫𝒩𝛿𝕊𝑂𝑆  . Therefore, 𝔏̅ is a 𝒫𝒩𝛿𝕊𝐶𝑆  . 
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Proposition 4.8. 𝐼𝑓  each  𝔏̅ is a 𝒫𝒩𝛿𝛽𝑂𝑆  which is a 𝒫𝒩𝛿𝛼𝐶𝑆  is also a 𝒫𝒩𝛿𝐶𝑆  . 

Proof. Let 𝔏̅ be a 𝒫𝒩𝛿𝛽𝑂𝑆  and  𝒫𝒩𝛿𝛼𝐶𝑆  .Then, 𝔏̅ ⊆ 𝒫𝒩𝑐𝑙(𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝛿𝑐𝑙(𝔏̅))) and 

𝒫𝒩𝑐𝑙(𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝛿𝑐𝑙(𝔏̅))) ⊆ 𝔏̅.Therefore, 𝒫𝒩𝑐𝑙(𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝛿𝑐𝑙(𝔏̅))) ⊆ 𝔏̅ ⊆ 𝒫𝒩𝑐𝑙(𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝛿𝑐𝑙(𝔏̅))).So,  

𝔏̅ = 𝒫𝒩𝑐𝑙(𝒫𝒩𝑖𝑛𝑡(𝒫𝒩𝛿𝑐𝑙(𝔏̅))). Therefore, 𝔏̅ is a 𝒫𝒩𝛿𝐶𝑆  . 

Corollary 4.9. 𝐼𝑓 each 𝔎̅ is a 𝒫𝒩𝛿𝛽𝐶𝑆  which is 𝒫𝒩𝛿𝛼𝑂𝑆  is also a 𝒫𝒩𝛿𝑂𝑆  . 

Refrences 

[1] Abdel-Monsef.M.E,El-Deep.S.N and Mohmound.R.A(1983),𝛽-open sets and 𝛽 -Continuous 

mappings,Bull.Fac.Sci.,Assint Univ.,12,77-90. 

[2] Arokiarani.I,Dhavaseelan.R,Jafari S and Parimala M 2017.On some new notions  and functions in 

neutrosophic topological spaces neutrosophic sets and systems 16 pp 16-9.  

[3] Atanossov k .1986 Intuitionistic fuzzy sets Fuzzy sets and systems 20 pp 87-96. 

[4] Chang C.L.1968 Fuzzy topological spaces J.Math.Anal.Appl.24 pp 182-90. 

[5] Chatterjee, R.Majumdar, P,Samanta, S.K (2016). On some similarity measures and entropy on 

quadripartitioned single valued neutrosophic sets. Journal of Intelligent and Fuzzy systems, 30(4), 2475-

2485. 

[6] Coker.D 1997 An introduction to intuitionistic fuzzy topological spaces Fuzzy sets and systems 88 p 81-

9. 

[7]  Lewine.K(1970), Generalized closed sets in topology, Rend.circ.mat.palermo,19(2),89-96. 

[8]  Mohanarao Navuluri and Sathish kumar.V, New operators using 𝛽 -open sets in a quadripartitioned 

neutrosophic topological spaces, Communications on Applied Non linear Analysis,32 (45) (2025),421-

431(SCOPUS). 

[9] Salama and Alblowi in 2012, neutrosophic set in a neutrosophic topological spaces.   

[10]  Smarandache introduction the idea of neutrosophic set at the start of the 20th Century. 

[11]  Vadivel.A, Seenivasan.M and John sundar.C (2021), An Introduction to 𝛿-Open sets in a Neutrosophic 

Topological spaces ,Journal of physics: conference series, 1724,012007. 

[12]   Zadeh. L .A,1965 Fuzzy sets Information and control. 8 pp 338-53. 

  


