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Abstract 

 

Our study focusses on the concept of the kernel with in neutrosophic crisp sets (𝒩C𝑆𝑠) and its relationship with 

the separation axioms of NCTS, coinciding, and shedding light on the properties that characterize them. 
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1. Introduction  

It is known that topology is the family of all sets closed under the binary operation of finite intersections and closed 

under infinite unions, that is, t's not always an open set when infinite intersects with open sets. And here we stop. 

What concept involves intersections of open sets containing a given point or set? The answer is the concept of the 

kernel, which plays an important and fundamental role, especially with the separation axioms (see [1, 2, 3]). In our 

study, the concept of the kernel was generalized to the neutrosophic crisp sets, with an in-depth study and the 

Impact of this concept both 𝒩C𝑇0 -spaces and 𝒩C𝑇1 -spaces [4,5]. F. Smarandache [6,7] thinking focused on 

finding sets with broad applications and important implications for solving various life problems, and from here 

he emerged. The idea of neutrosophic and neutrosophic crisp sets. For us and some researchers, Smarandache 

shares this interest in multiple research [8,9,10,11]. Lastly, Al-Obaidi et al. provided information on the senses of 

new kinds of crisp open mappings and crisp closed functions that are weakly neutrosophic [14,15]. Imran et al. 

[16,17,18,19] gave the new ideas about neutrosophic crisp open sets, novel forms of weakly neutrosophic crisp 

continuity, some new concepts of weakly neutrosophic crisp separation axioms and neutrosophic crisp generalized 

𝑠𝑔-closed sets and their continuity. Abdulkadhim et al. [20] examined the view of neutrosophic crisp generalized 

alpha generalized closed sets. 

 

2. Preliminaries  

Fragile neutrosophic crisp sets are characterized by the presence of three types of conditions necessary for their 

formation, and by their non-unique binary operations, such as intersections, union, belong, complement in more 

than one form. our study will be on 𝒩C𝑆𝑠 . 

ℋ𝒩 = < ℋ1, ℋ2, ℋ3 >, such that ℋ1 ∩  ℋ2  = 𝜙, ℋ1 ∩  ℋ3  = 𝜙 and ℋ2 ∩  ℋ3  = 𝜙. For ℋ1, ℋ2, ℋ3 are subsets 

of a non-empty universal set 𝒟. 

Take the 𝜙𝒩  =< 𝜙, 𝜙, 𝒟 >, 𝒟𝒩 =< 𝒟, 𝒟, 𝜙 >. 
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The binary operations [1,2,6]. 

1- The complement  

ℋ𝒩
𝐶 =< 𝒟\ℋ1, 𝒟\ℋ2, 𝒟\ℋ3 > 

2- ℋ𝒩 ∩  ℳ𝒩  =< ℋ1 ∩  ℳ1, ℋ2 ∩  ℳ2, ℋ3 ∪  ℳ3 >  
3- ℋ𝒩 ∪  ℳ𝒩  =< ℋ1 ∪  ℳ1, ℋ2 ∪  ℳ2, ℋ3 ∩  ℳ3 >  
4- ℋ𝒩 ⊆  ℳ𝒩 iff   ℋ1 ⊆  ℳ1, ℋ2 ⊆  ℳ2, and ℋ3 ⊆  ℳ3 

5- The neutrosophic crisp points (𝒩C𝑃𝑠) 

i. 𝑃𝒩1
=< {𝑃}, 𝜙, 𝒟\{𝑃} >, and 𝑃𝒩1

∈  ℋ𝒩  iff 𝑃 ∈  ℋ1. 

ii. 𝑃𝒩2
=< {𝑃}, 𝜙, 𝜙 >, and 𝑃𝒩2

∈  ℋ𝒩  iff 𝑃 ∈  ℋ1. 

iii. 𝑃𝒩3
=<  𝜙, {𝑃}, 𝒟\{𝑃} >, and 𝑃𝑁3

∈  ℋ𝑁 iff 𝑃 ∈  ℋ2. 

iv. 𝑃𝒩4
=<  𝜙, {𝑃}, 𝜙 >, and 𝑃𝒩4

∈  ℋ𝒩  iff 𝑃 ∈  ℋ2. 

Definition 2.1: [4, 5] 

The sub collection 𝑇𝑁𝐶
 of 𝒩C𝑆𝑠 in non-empty set 𝒟, is called neutrosophic crisp topology if satisfy that  

1- 𝜙𝒩 , 𝒟𝒩𝜀𝑇𝒩𝐶  

2- If ℋ𝒩 , ℳ𝒩𝜀𝑇𝑁𝐶 , then ℋ𝒩 ∩  ℳ𝒩𝜀𝑇𝒩𝐶  

3- For any 𝜆𝜀∆, 𝐴𝜆𝒩𝜀𝜏𝒩𝐶 , then 𝑈𝜆𝜀∆ ℋ𝜆𝒩𝜀𝜏𝒩𝐶 , where 𝜀: (belong to ) in set theory, that is, in their traditional 

sense. 

 Through the definition of 𝑇𝒩𝐶 , we can easily conclude that the first and the second coordination (axises) of 

neutrosophic crisp open sets (𝒩CO𝑆𝑠) are topologies on Y, but the third coordinates are a basis for topology 

because 𝑇𝒩𝐶  is closed under the union and closed under the finite intersection. But if Y is finite, then all coordinates 

of 𝒩CO𝑆𝑠 are topologies on Y. 

 

Example 2.2:  

Let 𝒟 = {ℓ, 𝓂, 𝓃} and 𝜏𝒩𝐶 = {𝜙𝒩 , 𝒟𝒩 , < 𝜙, {ℓ}, {𝓂. 𝓃} >, < {𝓂}, {𝓃}, {ℓ} >, < {𝓂}, {ℓ, 𝓃}, 𝜙 >}, then the 

collection of coordination of 𝒩CO𝑆𝑠 are {𝜙, 𝒟, {𝓂}}, {𝜙, 𝒟, {ℓ}, {𝓃}, {ℓ, 𝓃}} and {𝜙, 𝒟, {ℓ}, {𝓂, 𝓃}}. 

 

3. Kernel Neutrosophic Crisp Sets (𝐊𝒩𝐂𝑺𝒔): 

Definition 3.1: 

The intersection of all NC𝑆𝑠 containing ℋ𝒩  is called KC𝑆𝑠(briefly 𝐾𝑒𝒩(ℋ𝒩)). 

This means that 𝐾𝑒𝒩(ℋ𝒩) =∩ {𝐺𝒩𝜀𝜏𝒩𝐶 , ℋ𝒩 ⊆ 𝐺𝒩} 

-From example2.2 𝐾𝑒𝒩(< 𝜙, {ℓ}, {𝓃} >) =< 𝜙, {𝓂}, {ℓ, 𝓃} > 

- If Y is finite, then  𝐾𝑒𝒩 is 𝒩COS but if 𝜏𝒩𝐶  finite, 𝐾𝑒𝒩(ℋ𝒩) is not necessary be  𝒩COS. 

- For any 𝒩CS ℋ𝒩 , 𝐾𝑒𝒩ℋ𝒩
𝐶 ≠ 𝐾𝑒𝒩ℋ𝒩)𝐶,by example2.2, 𝐾𝑒𝒩(< 𝜙, {ℓ}, {𝓂, 𝓃} >) =< 𝒟, 𝒟, 𝜙 > but 

, 𝐾𝑒𝒩(ℋ𝒩)  =< {𝓂}, {ℓ}, {𝓂, 𝓃}, > 

Proposition 3.2: 

For any 𝒩C𝑆𝑠 ℋ𝒩 , ℋ𝒩  in 𝒩CTS 𝒟𝜏𝒩𝐶 , Then  

1- ℋ𝒩 ⊆ 𝐾𝑒𝒩(ℋ𝒩) 

2- If ℋ𝒩 ⊆ ℳ𝒩, then 𝐾𝑒𝒩(ℳ𝒩) ⊆ 𝐾𝑒𝒩(ℋ𝒩) 

3- 𝐾𝑒𝒩(𝐾𝑒𝒩(ℋ𝒩)) = 𝐾𝑒𝒩(ℋ𝒩) 

4- 𝐾𝑒𝒩(ℋ𝒩 ∪ ℳ𝒩) ⊆ 𝐾𝑒𝒩(ℋ𝒩) ∪ 𝐾𝑒𝒩(ℳ𝒩) 

5- 𝐾𝑒𝒩(ℋ𝒩) ∩ 𝐾𝑒𝒩(ℳ𝒩) ⊆ 𝐾𝑒𝒩(ℋ𝒩 ∩ ℳ𝒩) 

Definition 3.3: 

A 𝒩CS ℋ𝒩  is claimed to be Neutrosophic crisp weakly ultra separated (𝒩CWUS) from ℳ𝒩, if ∃ 𝑁𝐶𝑂𝑆 𝐺𝒩 ∋ . 

ℋ𝒩 ⊆  𝐺𝒩  and 𝐺𝒩 ∩ ℳ𝒩 = 𝜙𝒩 or ℋ𝒩 ∩ 𝒩𝐶𝐶𝐿 (ℳ𝒩) = 𝜙𝒩. Where 𝒩𝐶𝐶𝐿 (ℳ𝒩) =∩ {𝐹𝒩: ℳ𝒩 ⊆
 𝐹𝒩 , 𝐹𝒩  𝑖𝑠 𝒩𝐶𝐶𝑆}. 

By example2-2. ℋ𝒩 =< 𝜙𝒩 , {ℓ}, {𝓂, 𝓃}  > is 𝒩CWUS from < {𝓂}, {𝓃}, {ℓ} >. 

https://doi.org/10.54216/IJNS.250222
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Remark 3.4: 

For any NCTS 𝒟𝜏𝒩𝐶 ,  

1- For 𝑖 ≠ 𝑗, 𝒩𝐶𝐶𝐿 (𝑃𝒩𝑖
) = {𝑃𝒩𝑗

: 𝑃𝒩𝑗
is not 𝒩CWUS from 𝑃𝒩𝑖

} 

2- For 𝑖 ≠ 𝑗, 𝐾𝑒𝒩(𝑃𝒩𝑖
) = 𝒩𝐶𝐶𝐿 (𝑃𝒩𝑗

), he proof for any 𝑃𝒩𝑖
∈ 𝐾𝑒𝒩(𝑃𝒩𝑖

), 𝑖 ≠ 𝑗 iff 𝑃𝒩𝑗
∈∩ 𝐺𝒩∀𝑃𝒩𝑖

∈

𝐺𝒩𝜀𝜏𝒩𝐶  iff 𝐺𝒩 ∩ 𝑃𝒩𝑗
≠ 𝜙𝒩∀𝑃𝒩𝑖

∈ 𝐺𝒩𝜀𝜏𝒩𝐶  iff 𝑃𝒩𝑗
∈ 𝒩𝐶𝐶𝐿 (𝑃𝒩𝑖

). 

From above remark the following proposition can be inferred. 

Proposition 3.5: 

For any 𝒩CTS 𝒟𝜏𝒩𝐶 ,  is 𝒩𝐶𝑇1 − 𝑠𝑝𝑎𝑐𝑒 iff one of the following circumstances are true. 

1- For any 𝒩𝐶𝑃𝑠, 𝑃𝒩𝑖
, 𝑖 = 1,2,3,4, 𝐾𝑒𝒩(𝑃𝒩𝑖

) = 𝑃𝒩𝑖
 

2- For any 𝒩𝐶𝑃𝑠, 𝑃𝒩𝑖
≠ 𝑃𝒩𝑗

, 𝑖, 𝑗 = 1,2,3,4, 𝐾𝑒𝒩(𝑃𝒩𝑖
) ∩ 𝐾𝑒𝒩 (𝑃𝒩𝑗

) = 𝜙𝒩  

Proposition 3.6: 

For any 𝒩CTS 𝒟𝜏𝒩𝐶 ,  and ℋ𝒩 be a 𝒩CS, then 𝐾𝑒𝒩(ℋ𝒩) = {𝑃 ∈ 𝒟𝒩: 𝒩CCL(𝑃) ∩ ℋ𝒩 ≠ 𝜙𝒩  }when 𝑃 is 𝒩CP 

of any type . 

Proof. let 𝑃 ∈ 𝐾𝑒𝒩(ℋ𝒩) and if possible 𝒩CCL (𝑃)∩ ℋ𝒩 = 𝜙𝑁. Then 𝑃 ∉ (𝒩CCL(𝑃))𝐶𝜀𝜏𝒩𝐶  and ℋ𝒩 ⊆
(𝒩CCL(𝑃))𝐶 . This leads to contradiction. 

Conversely, let P be any type of 𝒩CPS, and 𝒩CCL (𝑃)∩ ℋ𝒩 ≠ 𝜙𝒩, if possible 𝑃 ∉ 𝐾𝑒𝒩(ℋ𝒩). 
Then ∃ 𝐺𝒩𝜀𝜏𝒩𝐶 ∋ 𝑃 ∉ 𝐺𝒩 and ℋ𝒩 ⊆  𝐺𝒩 in another meaning ∀𝑃́ ∈ ℋ𝒩 , 𝑃́ ∈ 𝐺𝒩 and 𝑃 ∉ 𝐺𝒩 . But 𝒩CCL(𝑃) ∩
ℋ𝒩 ≠ 𝜙𝒩, so get that 𝐺𝒩 ∩ {𝑃} ≠ 𝜙𝒩. This leads to contradiction. 

Theorem 3.7: 

For any two 𝒩C𝑃𝑆, 𝑃, 𝑃́ ∈ 𝒟𝒩𝐶. Then 

1- 𝑃 ∈ 𝐾𝑒𝒩(𝑃́) iff 𝑃́ ∈ 𝒩CCL(𝑃) 

2- The following are equivalent. 

a) 𝐾𝑒𝒩(𝑃) ≠ 𝐾𝑒𝒩(𝑃́)  

b) 𝒩CCL(𝑃) ≠ 𝒩CCL(𝑃́) 

Proof (2) 

 a⇒ 𝑏 Let 𝐾𝑒𝒩𝑃) ≠ 𝐾𝑒𝒩(𝑃́) ⇒ ∃𝑃́́ ∈ 𝐾𝑒𝒩(𝑃) iff 𝑃 ∈ 𝒩CCL(𝑃́́) ⇒ 𝒩CCL(𝑃) ⊆ 𝒩CCL(𝑃́́), and  𝑃́́ ∉ 𝐾𝑒𝒩(𝑃́) 

iff 𝑃́ ∉ 𝒩CCL(𝑃́́) ⇒ 𝑃́ ∉ 𝒩CCL(𝑃) 

Then 𝒩CCL(𝑃) ≠ 𝒩CCL(𝑃́) 

𝑏 ⇒ 𝑎  Let  𝒩CCL(𝑃) ≠ 𝒩CCL(𝑃́) ⇒ ∃𝑃́́ ∈ 𝒩CCL(𝑃) 

Iff  𝑃 ∈ 𝐾𝑒𝒩(𝑃́́) ⇒ 𝐾𝑒𝒩(𝑃) ⊆ 𝐾𝑒𝒩(𝐾𝑒𝒩(𝑃́́)) = 𝐾𝑒𝒩(𝑃́́) 

By proposition 3.2(3),and 𝑃́́ ∉ 𝒩CCL(𝑃́) 

Iff 𝑃́ ∉ 𝐾𝑒𝒩(𝑃́́)  ⇒ 𝑃́ ∉ 𝐾𝑒𝒩(𝑃). Then 𝐾𝑒𝒩(𝑃) ≠ 𝐾𝑒𝒩(𝑃́) 

Theorem 3.8: 

 For any two NC𝑃𝑆  𝑃, 𝑃́ ∈ 𝑌𝑁𝐶 . Then  

1- 𝒟𝜏𝒩𝐶 , is 𝒩𝐶𝑇0 − 𝑠𝑝𝑎𝑐𝑒 iff  𝐾𝑒𝒩(𝑃) 𝒩CWUS from 𝑃́ or 𝐾𝑒𝒩(𝑃́) 𝒩CWUS from 𝑃 

2- 𝒟𝜏𝒩𝐶 , is 𝒩𝐶𝑇1 − 𝑠𝑝𝑎𝑐𝑒 iff  𝐾𝑒𝒩(𝑃) 𝒩CWUS from 𝑃́ and 𝐾𝑒𝑁(𝑃́) 𝒩CWUS from 𝑃 

3- 𝒟𝜏𝒩𝐶 ,  is 𝒩𝐶𝑇1 − 𝑠𝑝𝑎𝑐𝑒 iff  𝐾𝑒𝒩(𝑃) = 𝑃 

https://doi.org/10.54216/IJNS.250222
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Proof .(2) Let 𝒟𝜏𝒩𝐶 ,  is 𝒩𝐶𝑇1 − 𝑠𝑝𝑎𝑐𝑒, then for each two 𝒩𝐶𝑃𝑆 𝑃 ≠ 𝑃 ́ ∃ two 𝒩𝐶𝑂𝑆𝑆 𝒰𝒩   and 𝐺𝒩 ∋ 𝑃 ∈
𝒰𝒩 ,  𝑃 ́ ∉  𝑈𝒩 and 𝑃 ∉ 𝐺𝒩 ,  𝑃 ́ ∈ 𝐺𝒩 . 

Then 𝐾𝑒𝒩(𝑃) be 𝒩CWUS from 𝑃́ and 𝐾𝑒𝒩(𝑃́)  be 𝒩CWUS from 𝑃. 

Conversely let 𝐾𝑒𝒩(𝑃) is 𝒩CWUS from 𝑃́ ⇒ ∃𝒰𝒩𝜀𝜏𝒩𝐶 ∋ 𝐾𝑒𝒩(𝑃) ⊂ 𝒰𝒩 and 𝒰𝒩 ∩ 𝑃́ = 𝜙𝒩 ⇒  𝑃 ∈ 𝒰𝒩 , 𝑃́ ∉

𝒰𝒩.And ∃𝒱𝒩𝜀𝜏𝒩𝐶   ∋ 𝐾𝑒𝒩(𝑃́) ⊂ 𝒱𝒩  and  

𝒱𝒩 ∩ 𝑃 = 𝜙𝒩 ⇒ 𝑃́ ∈ 𝒱𝒩 , 𝑃 ∉ 𝒱𝒩.Then 𝒟𝜏𝒩𝐶 ,  is 𝒩𝐶𝑇1 − 𝑠𝑝𝑎𝑐𝑒. 

Corollary 3.9:  

For any two  𝒩C𝑃𝑆, 𝑃, 𝑃́ ∈ 𝒟𝒩𝐶 . Then   𝒟𝜏𝒩𝐶 ,  is 𝒩𝐶𝑇1 − 𝑠𝑝𝑎𝑐𝑒 iff 𝐾𝑒𝒩(𝑃) ∩ 𝐾𝑒𝒩(𝑃́) =  𝜙𝑁. 

Proposition 3.10:  

Let 𝒟𝜏𝒩𝐶 ,  be any NCTS. Then for each 𝒰𝒩𝜀𝜏𝑁𝐶 , ∀𝑃 ∈ 𝒰𝒩,  𝒩CCL(𝑃) ⊆ 𝒰𝒩 iff for each 𝒱𝒩𝜀𝜏𝑁𝐶 , ∀𝑃 ∈
𝒱𝒩 , 𝑁𝐶𝐶𝐿(𝐾𝑒𝒩(𝑃)) ⊆ 𝒰𝒩    

Proof: Let 𝒱𝒩𝜀𝜏𝑁𝐶 and 𝑃 ∈ 𝒱𝒩 ⇒  𝒩CCL(𝑃) ⊆ 𝒱𝒩  

⇒ By remark 3.4(2) 𝒩CCL(𝑃) = 𝒩CCL(𝒩CCL(𝑃)) = 𝒩CCL(𝐾𝑒𝒩(𝑃)) ⊆ 𝒱𝒩 . 

Conversely: Let 𝒱𝒩𝜀𝜏𝑁𝐶 and 𝑃 ∈ 𝒱𝒩 ⇒ 𝒩CCL(𝐾𝑒𝒩(𝑃)) ⊂ 𝒱𝒩,  

 by proposition 3.2(1) 𝒩CCL(𝑃) ⊆ 𝒩CCL(𝐾𝑒𝒩(𝑃)) ⊆ 𝒱𝒩 . 

4. Conclusion 

1- That NCTS generates two topologies and third topological base in general, as we have observed, and from 

here we can exploit this relationship by studying the common topological properties and concepts between 

them, such as compactness [12,13] and others . 

2- We have a clear perception that there is a relationship between a proximity relation and NCSs that can be 

exploited and build broader sets of NCSs under conditions compatible with them to serve applied fields. 

Reference 

[1] Colasante, M. L., Uzcátegui, C., & Vielma, J. (2009). Boolean algebras and low separation axioms. 

In Topology Proceedings (Vol. 34, pp. 1-15) 

[2] Davis, A. S. (1961). Indexed systems of neighborhoods for general topological spaces. The American 

mathematical monthly, 68(9), 886-894. 

[3] Kim, Y. K., Devi, R., & Selvakumar, A. (2011). Weakly Ultra Separation Axioms Via sets Open-

αψ. International Journal of Pure and Applied Mathematics, 71(3), 435-440. 

[4] Salama, A. A., Smarandache, F., & Kroumov, V. (2014). Neutrosophic crisp sets & neutrosophic crisp 

topological spaces. Infinite Study. 

[5] Salama, A. A., Smarandache, F., & Alblowi, S. A. (2014). New neutrosophic crisp topological concepts. 

[6] Smarandache, F. (1999). A unifying field in Logics: Neutrosophic Logic. In Philosophy (pp. 1-141). 

American Research Press. 

[7] Smarandache, F. (2002). Neutrosophy and neutrosophic logic, first international conference on neutrosophy, 

neutrosophic logic, set, probability, and statistics. University of New Mexico, Gallup, NM, 87301. 

[8] Hadi, M. H., & Al-Swidi, L. A. A. (2022). The Neutrosophic Axial Set theory. Neutrosophic Sets and 

Systems, vol. 51/2022: An International Journal in Information Science and Engineering, 295. 

[9] AL-Nafee, A. B., Broumi, S., & Al-Swidi, L. A. (2021). n-Valued refined neutrosophic crisp 

sets. International Journal of Neutrosophic Science (IJNS), 17(2), 87-95. 

[10] Tomma, D. N., & Al-Swidi, L. A. A. (2024). Stable Neutrosophic Crisp Topological Space. International 

Journal of Neutrosophic Science, 23(4), 154-159. 

[11] Tomma, D. N., & Al-Swidi, L. A. A. (2024). Necessary and Sufficient Conditions for a Stability of the 

Concepts of Stable Interior and Stable Exterior via Neutrosophic Crisp Sets. Journal of International 

Journal of Neutrosophic Science, 24(01), 87-93. 

[12] Al-Swidi, L., & AL-Ethary, M. A. (2014). Compactness with" Gem-Set. Int. Journal of Math. 

Analysis, 8(23), 1105-1117. 

https://doi.org/10.54216/IJNS.250222


 

International Journal of Neutrosophic Sciences (IJNS)                                        Vol. 25, No. 02, PP. 263-267, 2025 

267 
DOI: https://doi.org/10.54216/IJNS.250222    
Received: February 21, 2024 Revised: May 10, 2024 Accepted: August 20, 2024 
 

[13] Al-Swidi, L. A., & Mustafa, H. H. (2011). Characterizations of continuity and compactness with respect to 

weak forms of ω-Open sets. European journal of scientific research, 57(4), 577-582. 

[14] A. H. M. Al-Obaidi and Q. H. Imran, On new types of weakly neutrosophic crisp open mappings. Iraqi 

Journal of Science, 62(8) (2021), 2660-2666. 

[15] A. H. M. Al-Obaidi, Q. H. Imran and M. M. Abdulkadhim, On new types of weakly neutrosophic crisp 

closed functions. Neutrosophic Sets and Systems, 50(2022), 239-247. 

[16] Q. H. Imran, R. K. Al-Hamido and A. H. M. Al-Obaidi, On new types of weakly neutrosophic crisp 

continuity. Neutrosophic Sets and Systems, 38(2020), 179-187. 

[17] Q. H. Imran, K. S. Tanak and A. H. M. Al-Obaidi, On new concepts of neutrosophic crisp open sets. Journal 

of Interdisciplinary Mathematics, 25(2)(2022), 563-572. 

[18] Q. H. Imran, A. H. M. Al-Obaidi, F. Smarandache and Md. Hanif PAGE, On some new concepts of weakly 

neutrosophic crisp separation axioms. Neutrosophic Sets and Systems, 51(2022), 330-343. 

[19] Q. H. Imran, M. M. Abdulkadhim, A. H. M. Al-Obaidi and Said Broumi, Neutrosophic crisp generalized 

sg-closed sets and their continuity. International Journal of Neutrosophic Science, 20(4) (2023), 106-118. 

[20] M. M. Abdulkadhim, Q. H. Imran, A. H. M. Al-Obaidi and Said Broumi, On neutrosophic crisp generalized 

alpha generalized closed sets. International Journal of Neutrosophic Science, 19(1) (2022), 107-115. 

 

 

 

https://doi.org/10.54216/IJNS.250222
http://fs.unm.edu/NSS/NeutrosophicSeparationAxioms21.pdf
http://fs.unm.edu/NSS/NeutrosophicSeparationAxioms21.pdf

