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Abstract 

 In this paper a new class of fuzzy neutrosophic supra topological space, namely fuzzy neutrosophic 

supra 𝜎-nowhere dense set and fuzzy neutrosophic supra Dense 𝐺𝛿-spaces, are introduced and studied. 

Several characterizations of fuzzy neutrosophic supra 𝜎-nowhere dense set and fuzzy neutrosophic supra 

Dense 𝐺𝛿-spaces, are established. The condition under which fuzzy neutrosophic supra 𝜎-nowhere dense set 

become fuzzy neutrosophic supra nowhere dense set, fuzzy neutrosophic supra residual set, fuzzy 

neutrosophic supra first category and fuzzy neutrosophic supra 𝐺𝛿-spaces, are obtained. 

Keywords: Fuzzy neutrosophic supra  𝐹𝜎 −set, Fuzzy neutrosophic supra  𝐺𝛿 − set, Fuzzy neutrosophic 

supra σ-nowhere dense set, Fuzzy neutrosophic supra σ-first and σ-second category, Fuzzy neutrosophic 

supra σ-residual set, Fuzzy neutrosophic supra Dense 𝐺𝛿-space. 

 

1. Introduction 

In recent years, fuzzy and neutrosophic set theories have emerged as powerful tools for dealing 

with uncertainty in various areas of Mathematics and Computer science. Zadeh [17] was first introduced 

in 1965 the concept of fuzzy sets and fuzzy set operations in his classical paper. The concept of fuzzy 

topological spaces, introduced by Chang in 1968 [6], has been extensively studied and applied in many 

fields, including artificial intelligence, decision making and image processing. 

Baire spaces, introduced by Haworth and McCoy in 1977 [7], are an important concept in 

topology. In 1983, Mashhour et al. [8] extended the notion of supra topological spaces. Abd El-Monsef and 

Ramadan in 1987 [1] investigated the concept of fuzzy supra topological spaces, which has since been 

further studied by researchers such as Ahmed, Chandra Chetia, and others [2]. 
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  Neutrosophic sets have been introduced to the literature by smarandache to handle incomplete, 

indeterminate, and inconsistent information. The concept of fuzzy supra 𝜎-Baire space are introduced 

and studied by Poongothai and Thangaraj [9] investigated fuzzy settings on supra σ-Baire spaces. 

 The purpose of this paper the concept of fuzzy neutrosophic supra 𝜎-nowhere dense set, fuzzy 

neutrosophic supra 𝜎-first category, fuzzy neutrosophic supra 𝜎-residual and fuzzy neutrosophic supra 

Dense 𝐺𝛿-spaces, are introduced and studied. Several characterizations of fuzzy neutrosophic supra  𝜎-nowhere dense set, fuzzy neutrosophic supra 𝜎-first category fuzzy neutrosophic supra 𝜎-residual and 

fuzzy neutrosophic supra Dense 𝐺𝛿 -spaces are established. The conditions under which fuzzy 

neutrosophic supra 𝜎-nowhere dense set become fuzzy neutrosophic supra nowhere dense set, fuzzy 

neutrosophic supra residual, fuzzy neutrosophic supra first category and fuzzy neutrosophic supra Dense 𝐺𝛿-spaces are obtained. The existence of fuzzy neutrosophic supra nowhere dense set in fuzzy 

neutrosophic supra Dense 𝐺𝛿-spaces are established by means of fuzzy neutrosophic supra 𝜎-nowhere 

dense set. Several examples are given in this concept. 

 

2. Preliminaries 

Definition 2.1 [4]: 

A fuzzy neutrosophic set  𝐴  on the universe of discourse 𝑋  is defined as 𝐴 =  〈𝑥, 𝑇𝐴(𝑥), 𝐼𝐴(𝑥), 𝐹𝐴(𝑥)〉 𝑥 ∈ 𝑋 where 𝑇, 𝐼, 𝐹: 𝑋 → [0,1] and 0 ≤ {𝑇𝐴(𝑥) + 𝐼𝐴(𝑥) + 𝐹𝐴(𝑥)} ≤ 3. 

Definition 2.2 [4]: 

A fuzzy neutrosophic  set  𝐴  is a subset of a fuzzy neutrosophic set  𝐵 (i.e.,) 𝐴 ⊆ 𝐵 for all 𝑥 if  𝑇𝐴(𝑥) ≤ 𝑇𝐵(𝑥), 𝐼𝐴(𝑥) ≤ 𝐼𝐵(𝑥), 𝐹𝐴(𝑥) ≥ 𝐹𝐵(𝑥)  

Definition 2.3 [4]: 

Let  be a non-empty set, and 𝐴 = 𝑇𝐴(𝑥), 𝐼𝐴(𝑥), 𝐹𝐴(𝑥), 𝐵 = 𝑇𝐵(𝑥), 𝐼𝐵(𝑥), 𝐹𝐵(𝑥)  be two fuzzy 

neutrosophic sets. Then 𝐴 ∪ 𝐵 = 〈𝑥, max(𝑇𝐴(𝑥), 𝑇𝐵(𝑥)) , max(𝐼𝐴(𝑥), 𝐼𝐵(𝑥)) , min(𝐹𝐴(𝑥), 𝐹𝐵(𝑥))〉 𝐴 ∩ 𝐵 = 〈𝑥, min(𝑇𝐴(𝑥), 𝑇𝐵(𝑥)) , min(𝐼𝐴(𝑥), 𝐼𝐵(𝑥)) , max(𝐹𝐴(𝑥), 𝐹𝐵(𝑥))〉 

Definition 2.4 [4]: 

The difference between two fuzzy neutrosophic sets  A  and  B  is defined as  A\B(x) = 〈x, min(TA(x), FB(x)) , min(IA(x), 1-IB(x)) , max(FA(x), TB(x))〉 
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Definition 2.5 [4]: 

A fuzzy neutrosophic set 𝐴 over the universe  X  is said to be null or empty fuzzy neutrosophic set 

if  𝑇(𝑥) = 0, 𝐼(𝑥) = 0, 𝐹𝐴(𝑥) = 1  for all 𝑥 ∈ 𝑋 It is denoted by  0N . 

Definition 2.6 [4]: 

A fuzzy neutrosophic set 𝐴  over the universe 𝑋  is said to be absolute (universe) fuzzy 

neutrosophic set if  𝑇(𝑥) = 1, 𝐼(𝑥) = 1, 𝐹𝐴(𝑥) = 0  for all 𝑥 ∈ 𝑋 It is denoted by 0𝑁 . 

Definition 2.7 [4]: 

The complement of a fuzzy neutrosophic set 𝐴 is denoted by 𝐴𝐶   and is defined as 𝐴𝐶 = 〈𝑇𝐴𝐶(𝑥), 𝐼𝐴𝐶(𝑥), 𝐹𝐴𝐶(𝑥)〉 

 where 𝑇𝐴𝐶(𝑥) =  𝐹𝐴(𝑥), 𝐼𝐴𝐶(𝑥) = 1 − 𝐼𝐴(𝑥), 𝐹𝐴𝐶(𝑥) = 𝑇𝐴(𝑥) 

The complement of fuzzy neutrosophic set 𝐴 can also be defined as  AC = 1N-A  

Definition 2.8 [5]: 

A fuzzy neutrosophic  topology on a non-empty set X  is a τN  of fuzzy neutrosophic  sets in X Satisfying 

the following axioms. 

 (𝑖)0𝑁 , 1𝑁 ∈ 𝜏 

 (𝑖𝑖)𝐴1 ∩ 𝐴2 ∈ 𝜏  𝑓𝑜𝑟 𝑎𝑛𝑦 𝐴1, 𝐴2 ∈ 𝜏    
 (𝑖𝑖𝑖)  ∪ 𝐴𝑖 ∈ 𝜏 𝑓𝑜𝑟 𝑎𝑛𝑦 𝑎𝑟𝑏𝑖𝑡𝑟𝑎𝑟𝑦 𝑓𝑎𝑚𝑖𝑙𝑦 {𝐴𝑖: 𝑖 ∈ 𝐽}  ∈ 𝜏  
In this case the pair(𝑋,𝜏) is called fuzzy neutrosophic  topological space and any fuzzy neutrosophic   set 

in  𝜏 is known as fuzzy neutrosophic  open set in 𝑋. 
Definition 2.9 [3]: 

A fuzzy neutrosophic supra topology (FNST) a non-empty set X  is a τμ  of fuzzy neutrosophic  

supra subsets in X satisfying the following axioms. 

 (𝑎)0𝑁 , 1𝑁 ∈ 𝜏𝜇 

 (𝑏)  ∪ 𝐺𝑖 ∈ 𝜏𝜇, 𝑓𝑜𝑟 𝑎𝑙𝑙 {𝐺𝑖: 𝑖 ∈ 𝐽}  ⊆ 𝜏𝜇  
In this case the pair(𝑋,𝜏𝜇) is called a fuzzy neutrosophic supra topological space(FNSTS) and any fuzzy 

neutrosophic supra  set in  𝜏𝜇  is known as fuzzy neutrosophic supra  open set(FNSOS)  in 𝑋. The 

element of 𝜏𝜇 are called open fuzzy neutrosophic supra sets.  

 The complement of FNSOS in the FNSTS (𝑋,𝜏𝜇) is called fuzzy neutrosophic supra  closed set 

(FNSCS).  
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Definition 2.10  [3]: 

 Let (𝑋,𝜏𝜇) be FNSTS and P=(y,TP,IP,FP) be a FNSS in X then the fuzzy neutrosophic supra 

interior (FNSI) and fuzzy neutrosophic supra closure (FNSC) of P are defined by FNScl(P)= ∩{𝑄: 𝑄 𝑖𝑠 𝑎 𝐹𝑁𝑆𝐶𝑆 𝑖𝑛 𝑋 𝑎𝑛𝑑 𝑃 ⊆ 𝑄}. 
FNS  int(P) = ∪ {𝑅: 𝑅 𝑖𝑠 𝑎 𝐹𝑁𝑆𝑂𝑆 𝑖𝑛 𝑋 𝑎𝑛𝑑 𝑅 ⊆ 𝑃} 

Now that Cl(P) is a FNSCS & int(P) is a FNSOS in X, Further 

1. P is FNSCS in X   iff cl(P) =P 

2. P is a FNSOS in X iff int(P)=P. 

Definition 2.11 [3]: 

Let (𝑋,𝜏𝜇) be a FNSTS over X. then the following properties hold. 

1. FNScl(CO(P))=CO(FNS int(P)) 

2. FNS int(CO(P))=CO(FNScl(P)). 

Definition 2.12 [5]: 

The complement AC of a fuzzy neutrosophic   set  𝐴  in a fuzzy neutrosophic topological 

space (𝑋, 𝜏) is called fuzzy neutrosophic closed set in 𝑋. 
Definition 2.13 [13]: 

A fuzzy neutrosophic set 𝑋𝑁∗  in fuzzy neutrosophic supra topological space (XN*,TN*) is called a 

fuzzy neutrosophic supra nowhere dense set if there exists no non-zero fuzzy supra open set 𝑌𝑁∗ in 

(XN*,TN*) such that 𝑌𝑁∗<𝑓𝑛(𝑐𝑙∗𝑙(𝑋𝑁∗ ))=0, in (XN*,TN*).  That is 𝑓𝑛(int*𝑐𝑙∗(𝑋𝑁∗ )) = 0 in (XN*,TN*). 
Definition 2.14 [13]: 

A fuzzy neutrosophic supra set 𝑋𝑁∗  in a FNSTS (XN*,TN*) is called as neutrosophic supra first 

category set if 𝑋𝑁∗ = ⋁𝑖=1∞ (𝑋𝑁∗ 𝑖)’s are neutrosophic supra fuzzy nowhere dense set in (XN*,TN*).  Any 

other  fuzzy set in (XN*,TN*)  is said to be neutrosophic supra fuzzy second category. 

Definition 2.15 [13]: 

A fuzzy neutrosophic supra topological space (XN*,TN*) is called a fuzzy neutrosophic supra first 

category if ⋁𝑖=1∞ (𝑋𝑁∗ 𝑖) =1, where(𝑋𝑁∗ 𝑖)’s are fuzzy neutrosophic supra nowhere dense set in (XN*,TN*).  A 

topological space which is not of fuzzy neutrosophic supra first category, is said to be fuzzy neutrosophic 

second category. 
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Definition 2.16 [13]: 

Let  𝑋𝑁∗  a fuzzy neutrosophic supra first category set in (XN*,TN*),  Then 1 − 𝑋𝑁∗  is called a fuzzy 

neutrosophic supra residual set in (XN*,TN*).   
Definition 2.17 [13]: 

Let (XN*,TN*) be a fuzzy neutrosophic supra topological spaces. Then (XN*,TN*) is called fuzzy 

neutrosophic Baire space if𝑓𝑛(int*(⋁𝑖=1∞ (𝑋𝑁∗ 𝑖))) =0, where (𝑋𝑁∗ 𝑖)’s are fuzzy neutrosophic supra 

nowhere dense sets in (XN*,TN*).  
Definition 2.18 [14] 

Let (XN*,TN*)  be a fuzzy neutrosophic supra topological space. A fuzzy set  𝐴𝑁∗  in (XN*,TN*)  is 

called a fuzzy neutrosophic supra residual set if  𝐴𝑁∗ = ⋀ 𝐴𝑁𝑖∗∞𝑖=1 , where the fuzzy sets (𝐴𝑁𝑖∗),s are such 

that 𝑓𝑛 𝑐𝑙∗ [𝑓𝑛 𝑖𝑛𝑡∗ (𝐴𝑁𝑖 ∗)] = 1𝑁 in (XN*,TN*). 

 

3. Fuzzy Neutrosophic Supra 𝝈-Nowhere Dense Set 

Definition 3.1 

A fuzzy neutrosophic supra set 𝐴𝑁∗ in a fuzzy neutrosophic supra topological space (XN*,TN*) is 

called a fuzzy neutrosophic supra 𝜎-nowhere dense set if 𝐴𝑁∗ is a fuzzy neutrosophic supra 𝐹𝜎-set in 

(XN*,TN*) such that 𝑖𝑛𝑡(𝐴𝑁∗) = 0 

Example 3.2 

Let 𝑋𝑁∗ = {𝑎, 𝑏, 𝑐}. The fuzzy neutrosophic supra sets 𝐴𝑁∗, 𝐵𝑁∗ and 𝐶𝑁∗ on 𝑋𝑁∗ as follows: 

𝐴𝑁∗ = (𝑋, ( 𝑎0.3 , 𝑏0.7 , 𝑐0.4) , ( 𝑎0.7 , 𝑏0.4 , 𝑐0.4) , ( 𝑎0.4 , 𝑏0.7 , 𝑐0.3)),  
𝐵𝑁∗ = (𝑋, ( 𝑎0.5 , 𝑏0.7 , 𝑐0.8) , ( 𝑎0.4 , 𝑏0.8 , 𝑐0.5) , ( 𝑎0.8 , 𝑏0.5 , 𝑐0.5)),  
𝐶𝑁∗ = (𝑋, ( 𝑎0.2 , 𝑏0.4 , 𝑐0.6) , ( 𝑎0.4 , 𝑏0.6 , 𝑐0.6) , ( 𝑎0.2 , 𝑏0.6 , 𝑐0.6)),  

Then 𝑇∗ = {0, 𝐴𝑁∗, 𝐵𝑁∗, 𝐶𝑁∗, 𝐴𝑁∗ ∨ 𝐵𝑁∗, 𝐵𝑁∗ ∨ 𝐶𝑁∗, 𝐴𝑁∗ ∨ 𝐶𝑁∗, 𝐴𝑁∗ ∧ 𝐵𝑁∗, 𝐵𝑁∗ ∧ 𝐶𝑁∗, 𝐴𝑁∗ ∧ 𝐶𝑁∗, 1}. On 

computation, we see that  𝐸𝑁∗ = (1 − 𝐵𝑁∗) ∨ (1 − 𝐴𝑁∗ ∨ 𝐵𝑁∗) ∨ (1 − 𝐴𝑁∗ ∨ 𝐶𝑁∗) this implies that 𝐸𝑁∗ is a 

fuzzy neutrosophic supra 𝐹𝜎-set in (XN*,TN*). Then 𝑖𝑛𝑡∗(𝐸𝑁∗) = 0  and hence 𝐸𝑁∗ is a fuzzy neutrosophic 

supra 𝜎-nowhere dense set in (XN*,TN*). 



Innovations, Number 74 September 2023 
 

 

 

1771 www.journal-innovations.com 

 

 

Also, we see that 𝑖𝑛𝑡∗( 𝐹𝑁∗) = (1 − 𝐴𝑁∗) ∨ (1 − 𝐵𝑁∗) ∨ (1 − 𝐶𝑁∗) = 𝐵𝑁∗ ∧ 𝐶𝑁∗ ≠ 0  and hence 𝑖𝑛𝑡∗( 𝐹𝑁∗) ≠ 0 this implies that  𝐹𝑁∗ is a fuzzy neutrosophic supra 𝐹𝜎  -set in (XN*,TN*) but  𝐹𝑁∗ is not a 

fuzzy neutrosophic supra 𝜎-nowhere dense set in (XN*,TN*). 

Proposition 3.3 

 In a fuzzy neutrosophic supra topological space (XN*,TN*), a fuzzy neutrosophic supra set  𝐴𝑁∗ is a 

fuzzy neutrosophic supra 𝜎-nowhere dense set in (XN*,TN*) if and only if  1 − 𝐴𝑁∗ is a fuzzy neutrosophic 

supra dense and fuzzy neutrosophic supra 𝐺𝛿-set in (XN*,TN*). 
Proof. 

Let 𝐴𝑁∗ be a fuzzy neutrosophic supra 𝜎-nowhere dense set in (XN*,TN*). Then 𝐴𝑁∗ = ⋁ 𝐴𝑁𝑖∗∞𝑖=1 , 

where 1 − 𝐴𝑁𝑖 ∗ ∈ 𝑇𝑁 ∗, for  𝑖 ∈ 𝐼 and 𝑖𝑛𝑡∗(𝐴𝑁∗) = 0. Then 𝑐𝑙∗(1 − 𝐴𝑁∗) = 1 − 𝑖𝑛𝑡∗(𝐴𝑁∗) = 1 − 0 = 1. This 

implies that 1 − 𝐴𝑁∗  is a fuzzy neutrosophic supra dense set in (XN*,TN*). Also 1 − 𝐴𝑁∗ =  1 −⋁ (𝐴𝑁𝑖 ∗)∞𝑖=1  = ⋀ 1 − (𝐴𝑁𝑖∗)∞𝑖=1 , where 1 − 𝐴𝑁𝑖∗ ∈ 𝑇𝑁∗, for  𝑖 ∈ 𝐼. This implies that 1 − 𝐴𝑁∗  is a fuzzy 

neutrosophic supra 𝐺𝛿-set in (XN*,TN*). Therefore 1 − 𝐴𝑁∗ is a fuzzy neutrosophic supra dense and fuzzy 

neutrosophic supra 𝐺𝛿-set in (XN*,TN*).   

Conversely, let  𝐴𝑁∗ be a fuzzy neutrosophic supra dense and fuzzy neutrosophic supra 𝐺𝛿-set in 

(XN*,TN*). Then 𝐴𝑁∗ = ⋀ (𝐴𝑁𝑖 ∗)∞𝑖=1 , where 𝐴𝑁𝑖 ∗ ∈  𝑇𝑁∗ , for 𝑖 ∈ 𝐼  and 𝑐𝑙∗(𝐴𝑁∗) = 1 ., Now 1 − 𝐴𝑁∗ = 1 −⋀ 𝐴𝑁𝑖∗∞𝑖=1 = ⋁ (1 − 𝐴𝑁𝑖∗)∞𝑖=1 , where (1 − 𝐴𝑁𝑖 ∗)’s are fuzzy neutrosophic supra closed set in (XN*,TN*). This 

implies that 1 − 𝐴𝑁∗  is a fuzzy neutrosophic supra 𝐹𝜎 -set in (XN*,TN*). Now 𝑖𝑛𝑡∗(1 − 𝐴𝑁∗) = 1 −𝑐𝑙∗(𝐴𝑁∗) = 1 − 1 = 0. Hence, 1 − 𝐴𝑁∗  is a fuzzy neutrosophic supra 𝐹𝜎-set in (XN*,TN*) and 𝑖𝑛𝑡∗(1 −𝐴𝑁∗) = 0.  Therefore  1 − 𝐴𝑁∗ is a fuzzy neutrosophic supra  𝜎-nowhere dense set in (XN*,TN*). 

Proposition 3.4 

If  𝐴𝑁∗  is a fuzzy neutrosophic supra dense in a fuzzy neutrosophic supra topological space 

(XN*,TN*) such that  𝐵𝑁∗  ≤ (1 − 𝐴𝑁∗), where 𝐵𝑁∗ is a fuzzy neutrosophic supra 𝐹𝜎-set in (XN*,TN*), then 𝐵𝑁∗ is a fuzzy neutrosophic supra 𝜎-nowhere dense set in (XN*,TN*).   

Proof. 

Let 𝐴𝑁∗ is a fuzzy neutrosophic supra dense in (XN*,TN*) such that 𝐵𝑁∗ ≤ (1 − 𝐴𝑁∗). Then 𝑐𝑙∗(𝐴𝑁∗) = 1  and 𝐵𝑁∗ ≤ (1 − 𝐴𝑁∗) . Now 𝐵𝑁∗ ≤ (1 − 𝐴𝑁∗),  implies that 𝑖𝑛𝑡∗(𝐵𝑁∗) ≤ 𝑖𝑛𝑡∗(1 − 𝐴𝑁∗) =𝑐𝑙∗(𝐴𝑁∗) = 1 − 1 = 0 and hence  𝑖𝑛𝑡∗(𝐵𝑁∗) ≤ 0. That is 𝑖𝑛𝑡∗(𝐵𝑁∗) = 0. Since 𝐵𝑁∗ is a fuzzy neutrosophic 

supra 𝐹𝜎-set in (XN*,TN*) and 𝑖𝑛𝑡∗(𝐵𝑁∗) = 0,  𝐵𝑁∗ is a fuzzy neutrosophic supra  𝜎-nowhere dense set in 

(XN*,TN*). 

Proposition 3.5 

If 𝐴𝑁∗ is a fuzzy neutrosophic supra 𝐹𝜎-set and fuzzy neutrosophic supra nowhere dense in a 

fuzzy neutrosophic supra topological space (XN*,TN*), then 𝐴𝑁∗ is a fuzzy neutrosophic supra 𝜎-nowhere 

dense set in (XN*,TN*).  
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Proof. 

It is clear that 𝐴𝑁∗ ≤ 𝑐𝑙∗(𝐴𝑁∗)  for any fuzzy neutrosophic supra set in (XN*,TN*). Then 𝑖𝑛𝑡∗(𝐴𝑁∗) ≤ 𝑖𝑛𝑡∗𝑐𝑙∗(𝐴𝑁∗). Since 𝐴𝑁∗ is a fuzzy neutrosophic supra nowhere dense set in (XN*,TN*), 𝑖𝑛𝑡∗𝑐𝑙∗(𝐴𝑁∗) = 0 and hence 𝑖𝑛𝑡∗(𝐴𝑁∗) = 0, Now 𝐴𝑁∗ is a fuzzy neutrosophic supra 𝐹𝜎-set in (XN*,TN*) and 𝑖𝑛𝑡∗(𝐴𝑁∗) = 0, implies that  𝐴𝑁∗ is a fuzzy neutrosophic supra 𝜎-nowhere dense set in (XN*,TN*). 

Proposition 3.6 

 If  𝐴𝑁∗ ≤ 𝐵𝑁 ∗, where 𝐴𝑁∗ is a fuzzy neutrosophic supra 𝐹𝜎-set and  𝐵𝑁∗ is a fuzzy neutrosophic 

supra  𝜎-nowhere dense set in a fuzzy neutrosophic supra topological space (XN*,TN*), then  𝐴𝑁∗ is also a 

fuzzy neutrosophic supra 𝜎-nowhere dense set in (XN*,TN*). 

Proof. 

Now 𝐴𝑁∗ ≤ 𝐵𝑁∗ implies that 𝑖𝑛𝑡∗(𝐴𝑁∗) ≤ 𝑖𝑛𝑡∗(𝐵𝑁∗). Since 𝐵𝑁 ∗  is a fuzzy neutrosophic supra  𝜎-nowhere dense set in (XN*,TN*), 𝐵𝑁∗ is a fuzzy neutrosophic supra 𝐹𝜎-set in (XN*,TN*) such that 𝑖𝑛𝑡∗(𝐵𝑁∗) = 0. Then 𝑖𝑛𝑡∗(𝐴𝑁∗) ≤ 0. That is., 𝑖𝑛𝑡∗(𝐴𝑁∗) = 0. Hence 𝐴𝑁∗ is a fuzzy neutrosophic supra 𝐹𝜎-set 

in (XN*,TN*)  such that 𝑖𝑛𝑡∗(𝐴𝑁∗) ≤ 0. Therefore  𝐴𝑁∗  is a fuzzy neutrosophic supra 𝜎-nowhere dense set 

in (XN*,TN*). 

Proposition 3.7 

If 𝐴𝑁∗ is a fuzzy neutrosophic supra 𝜎-nowhere dense set in a fuzzy neutrosophic supra 

topological space (XN*,TN*), then  1 − 𝐴𝑁∗ = ⋀ (𝐵𝑁𝑖 ∗)∞𝑖−1 , where 𝑐𝑙∗(𝐵𝑁𝑖 ∗) = 1. 

Proof. 

Let 𝐴𝑁∗ be a fuzzy neutrosophic supra 𝜎-nowhere dense set in (XN*,TN*),  Then 𝐴𝑁∗ is a fuzzy 

neutrosophic 𝐹𝜎-set in (XN*,TN*) such that 𝑖𝑛𝑡∗(𝐴𝑁∗) = 0. Hence 𝐴𝑁∗ = ⋁ (𝐴𝑁𝑖 ∗)∞𝑖=1 , where 1 − 𝐴𝑁𝑖 ∗ ∈ 𝑇𝑁∗ 

for 𝑖 ∈ 𝐼  and 𝑖𝑛𝑡∗(𝐴𝑁∗) = 0 . Now 𝑖𝑛𝑡∗(𝐴𝑁∗) = 𝑖𝑛𝑡∗(⋁ (𝐴𝑁𝑖∗)∞𝑖=1 ) = 0 , Then 0 = 𝑖𝑛𝑡∗(⋁ (𝐴𝑁𝑖∗)∞𝑖=1 ) . But, ⋁ (𝑖𝑛𝑡∗(𝐴𝑁𝑖∗))∞𝑖=1 ≤ 𝑖𝑛𝑡∗(⋁ (𝐴𝑁𝑖 ∗)∞𝑖=1 ) . This implies that  ⋁ (𝑖𝑛𝑡∗(𝐴𝑁𝑖 ∗))∞𝑖=1 ≤ 0, that is., ⋁ (𝑖𝑛𝑡∗(𝐴𝑁𝑖∗))∞𝑖=1 = 0  and hence 𝑖𝑛𝑡∗(𝐴𝑁𝑖∗) = 0 . Then 𝑖𝑛𝑡∗(𝐴𝑁𝑖 ∗) = 1 − 𝑖𝑛𝑡∗(𝐴𝑁𝑖 ∗) = 1 − 0 = 1 . Now 1 − 𝐴𝑁∗ = 1 − ⋁ (𝐴𝑁𝑖 ∗) = ⋀ (1 − 𝐴𝑁𝑖)∞𝑖−1∞𝑖=1 , where 𝑐𝑙∗(1 − 𝐴𝑁𝑖 ∗) = 1 . Let 𝐵𝑁𝑖 ∗ = 1 − 𝐴𝑁𝑖 ∗ . Therefore, 1 − 𝐴𝑁∗ = ⋀ (𝐵𝑁𝑖 ∗)∞𝑖−1 , where 𝑐𝑙∗(𝐵𝑁𝑖 ∗) = 1. 

 

4. Fuzzy Neutrosophic Supra  𝝈- First Category and Fuzzy Neutrosophic Supra  𝝈-

Second Category Set 

Definition 4.1: 

A fuzzy neutrosophic supra set 𝐴𝑁∗ in a fuzzy neutrosophic supra topological space (XN*,TN*) is 

called a fuzzy neutrosophic supra 𝜎-first category set if 𝐴𝑁∗ = ⋁ (𝐴𝑁𝑖∗)∞𝑖=1 , where (𝐴𝑁𝑖 ∗)’s are fuzzy 
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neutrosophic supra 𝜎-nowhere dense sets in (XN*,TN*). Any other fuzzy neutrosophic supra set in 

(XN*,TN*) is said to be a fuzzy neutrosophic supra 𝜎-second category set in (XN*,TN*).  
 

 

Definition 4.2: 

Let 𝐴𝑁∗ be a fuzzy neutrosophic supra 𝜎-first category set in a fuzzy neutrosophic supra 

topological space (XN*,TN*). Then  1 − 𝐴𝑁∗ is called a fuzzy neutrosophic supra 𝜎-residual set in (XN*,TN*). 

Proposition 4.3: 

If 𝐴𝑁∗ is a fuzzy neutrosophic supra 𝜎-first category set in a fuzzy neutrosophic supra topological 

space (XN*,TN*),  then there is a fuzzy neutrosophic supra 𝐹𝜎-set 𝐶𝑁∗ in (XN*,TN*) such that  𝐴𝑁∗ ≤ 𝐶𝑁∗. 

Proof.  

Let  𝐴𝑁∗ be a fuzzy neutrosophic supra 𝜎-first category set in (XN*,TN*). Then 𝐴𝑁∗ = ⋁ (𝐴𝑁𝑖∗)∞𝑖=1 , 

where (𝐴𝑁𝑖 ∗)’s are fuzzy neutrosophic supra  𝜎-nowhere dense set in (XN*,TN*). Now (1 − 𝑐𝑙∗(𝐴𝑁𝑖 ∗))’s are 

fuzzy neutrosophic supra open sets in (XN*,TN*). Then, 𝐵𝑁∗ = ⋀ (1 − 𝑐𝑙∗(𝐴𝑁𝑖 ∗))∞𝑖−1   is a fuzzy neutrosophic 

supra 𝐺𝛿-set in (XN*,TN*) and 1 − 𝐵𝑁∗ = 1 − [⋀ (1 − 𝑐𝑙∗(𝐴𝑁𝑖 ∗))∞𝑖−1 ] = ⋁ (𝑐𝑙∗(𝐴𝑁𝑖∗))∞𝑖=1  but ⋁ (𝐴𝑁𝑖 ∗)∞𝑖=1 ≤⋁ (𝑐𝑙∗(𝐴𝑁𝑖 ∗))∞𝑖=1 , implies that 𝐴𝑁∗ ≤ 1 − 𝐵𝑁∗. Since 𝐵𝑁∗ is a fuzzy neutrosophic supra 𝐺𝛿-set, 1 − 𝐵𝑁∗ is a 

fuzzy neutrosophic supra 𝐹𝜎-set in (XN*,TN*). Let 𝐶𝑁∗ ≤ 1 − 𝐵𝑁∗. Hence, if 𝐴𝑁∗ is a fuzzy neutrosophic 

supra 𝜎-first category set in (XN*,TN*), then there is a fuzzy neutrosophic supra 𝐹𝜎-set 𝐶𝑁∗ in (XN*,TN*) 

such that  𝐴𝑁∗ ≤ 𝐶𝑁∗. 

Proposition 4.4: 

If 𝐴𝑁∗ is a fuzzy neutrosophic supra 𝜎-first category set in a fuzzy neutrosophic supra topological 

space (XN*,TN*), then there is a fuzzy neutrosophic supra 𝐺𝛿-set 𝐵𝑁∗ in (XN*,TN*) such that 1 − 𝐴𝑁∗ ≥ 𝐵𝑁∗. 
Proof.  

Let 𝐴𝑁∗ be a fuzzy neutrosophic supra 𝜎-first category set in (XN*,TN*). Then by Proposition 4.3, 

there is a fuzzy neutrosophic supra 𝐹𝜎-set 𝐶𝑁∗ in (XN*,TN*) such that  𝐴𝑁∗ ≤ 𝐶𝑁∗. Then 1 − 𝐶𝑁∗ ≤ 1 − 𝐴𝑁∗. 

Since  𝐶𝑁∗ is a fuzzy neutrosophic supra 𝐹𝜎-set 1 − 𝐶𝑁∗ is a fuzzy neutrosophic supra 𝐺𝛿-set in (XN*,TN*). 
Let 𝐵𝑁∗ ≤ 1 − 𝐶𝑁∗. Hence, if 𝐴𝑁∗ is a fuzzy neutrosophic supra 𝜎-first category set in (XN*,TN*),  then there 

is a fuzzy neutrosophic supra 𝐺𝛿-set 𝐵𝑁∗ in (XN*,TN*) such that  1 − 𝐴𝑁∗ ≥ 𝐵𝑁∗
. 

Proposition 4.5: 

If 𝐴𝑁∗ is a fuzzy neutrosophic supra 𝜎-nowhere dense set in a fuzzy neutrosophic supra 

topological space (XN*,TN*), then 𝐴𝑁∗ is a fuzzy neutrosophic supra first category set in (XN*,TN*). 
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Proof.  

Let 𝐴𝑁∗ is a fuzzy neutrosophic supra 𝜎-nowhere dense set in (XN*,TN*),  then 𝐴𝑁∗ is a fuzzy 

neutrosophic supra 𝐹𝜎-set in (XN*,TN*) such that 𝑖𝑛𝑡∗(𝐴𝑁∗) = 0. Since 𝐴𝑁∗ is a fuzzy neutrosophic supra 𝐹𝜎-set, 𝐴𝑁∗ = ⋁ (𝐴𝑁𝑖 ∗)∞𝑖=1  , where (𝐴𝑁𝑖∗)’s are fuzzy neutrosophic supra closed sets in (XN*,TN*). Now 𝑖𝑛𝑡∗(𝐴𝑁∗) = 0 implies that 𝑖𝑛𝑡∗(⋁ (𝐴𝑁𝑖 ∗)∞𝑖=1 ) = 0. But ⋁ 𝑖𝑛𝑡∗(𝐴𝑁𝑖∗)∞𝑖=1 ≤ 𝑖𝑛𝑡∗(⋁ (𝐴𝑁𝑖 ∗)∞𝑖=1 ). This implies 

that ⋁ 𝑖𝑛𝑡∗(𝐴𝑁𝑖 ∗)∞𝑖=1 ≤ 0. That is ⋁ 𝑖𝑛𝑡∗(𝐴𝑁𝑖∗)∞𝑖=1 = 0 and hence 𝑖𝑛𝑡∗(𝐴𝑁𝑖∗) = 0 for each 𝑖. Since (𝐴𝑁𝑖∗)’s 

are fuzzy neutrosophic supra closed sets in (XN*,TN*),  𝑐𝑙∗(𝐴𝑁𝑖 ∗) = 𝐴𝑁𝑖 ∗ . Then 𝑖𝑛𝑡∗𝑐𝑙∗(𝐴𝑁𝑖∗) =𝑖𝑛𝑡∗(𝐴𝑁𝑖∗) = 0. Hence (𝐴𝑁𝑖 ∗)’s are fuzzy neutrosophic supra nowhere dense set in (XN*,TN*).  This implies 

that 𝐴𝑁∗ = ⋁ (𝐴𝑁𝑖∗)∞𝑖=1 , where (𝐴𝑁𝑖∗)’s are fuzzy neutrosophic supra nowhere dense set in (XN*,TN*). 
Therefore 𝐴𝑁∗ is a fuzzy neutrosophic supra first category set in (XN*,TN*). 
Proposition 4.6: 

If 𝐴𝑁∗ is a fuzzy neutrosophic supra 𝜎-nowhere dense set in a fuzzy neutrosophic supra 

topological space (XN*,TN*), then  1 − 𝐴𝑁∗ is a fuzzy neutrosophic supra residual set in (XN*,TN*). 
Proof. 

Let 𝐴𝑁∗ is a fuzzy neutrosophic supra 𝜎-nowhere dense set in (XN*,TN*),  then by Proposition 4.5, 𝐴𝑁∗ is a fuzzy neutrosophic supra first category set in (XN*,TN*). Therefore 1 − 𝐴𝑁∗ is a fuzzy neutrosophic 

supra residual set in (XN*,TN*). 
Proposition 4.7: 

If 𝐴𝑁∗ is a fuzzy neutrosophic supra 𝜎-nowhere dense set in a fuzzy neutrosophic supra 

topological space (XN*,TN*), then there is a fuzzy neutrosophic supra 𝐹𝜎-set 𝐶𝑁∗ in (XN*,TN*) such that  𝐴𝑁∗ ≤ 𝐶𝑁∗. 

Proof. 

Let 𝐴𝑁∗ be a fuzzy neutrosophic supra 𝜎-nowhere dense set in (XN*,TN*), then by Proposition 4.5, 𝐴𝑁∗ is a fuzzy neutrosophic supra first category set in (XN*,TN*). Then there is a fuzzy neutrosophic supra 𝐹𝜎-set 𝐶𝑁∗ in (XN*,TN*) such that 𝐴𝑁∗ ≤ 𝐶𝑁∗. 

 

5. Fuzzy Neutrosophic Supra Dense  𝑮𝜹-Spaces 

Definition 5.1: 

A fuzzy neutrosophic supra topological space (XN*,TN*) is called a fuzzy neutrosophic supra 

Dense 𝐺𝛿-space if each fuzzy neutrosophic supra dense set in (XN*,TN*) is a fuzzy neutrosophic 𝐺𝛿-set in 

(XN*,TN*). 
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Example 5.2: 

 Let  𝑋𝑁∗ = {𝑎, 𝑏, 𝑐}. The fuzzy neutrosophic supra sets 𝐴𝑁∗, 𝐵𝑁∗ and 𝐶𝑁∗ are defined on  𝑋𝑁∗  as 

follows: 

 𝐴𝑁∗ = {〈𝑎, 0.8, 0.6, 0.7〉,   〈𝑏, 0.7, 0.6, 0.8〉, 〈𝑐, 0.6, 0.5, 0.5〉} 𝐵𝑁∗ = {〈𝑎, 0.6, 0.7, 0.6〉, 〈𝑏, 0.6, 0.5, 0.7〉, 〈𝑐, 0.5, 0.6, 0.7〉} 𝐶𝑁∗ = {〈𝑎, 0.6, 0.8, 0.6〉, 〈𝑏, 0.8, 0.8, 0.8〉, 〈𝑐, 0.7, 0.7, 0.6〉} 

Now, 𝑇𝑁∗ = {0, 𝐴𝑁∗, 𝐵𝑁∗, 𝐶𝑁∗, 𝐴𝑁∗ ∨ 𝐵𝑁∗, 𝐵𝑁∗ ∨ 𝐶𝑁∗, 𝐴𝑁∗ ∨ 𝐶𝑁∗, 𝐴𝑁∗ ∧ 𝐵𝑁∗, 𝐵𝑁∗ ∧ 𝐶𝑁∗, 𝐴𝑁∗ ∧ 𝐶𝑁∗, 𝐴𝑁∗ ∨(𝐵𝑁∗ ∧ 𝐶𝑁∗), 𝐵𝑁∗  ∨ (𝐶𝑁∗ ∧ 𝐴𝑁∗), 𝐴𝑁∗ ∨ (𝐵𝑁∗ ∧ 𝐶𝑁∗), 𝐴𝑁∗ ∨ 𝐵𝑁∗ ∨ 𝐶𝑁∗, 1} , is a fuzzy neutrosophic supra 

topology on 𝑋𝑁∗, On computation, we see that the fuzzy neutrosophic supra dense set in (XN*,TN*) is the 

fuzzy neutrosophic supra  𝐺𝛿-set in (XN*,TN*). Now  𝐸𝑁∗ = [𝐴𝑁∗ ∨ 𝐵𝑁∗] ∧ [𝐵𝑁∗ ∨ 𝐶𝑁∗] ∧ [𝐶𝑁∗ ∨ 𝐴𝑁∗]  ∧[𝐴𝑁∗ ∨ (𝐵𝑁∗ ∧  𝐶𝑁∗)] ∧ [𝐵𝑁∗  ∨ (𝐶𝑁∗ ∧ 𝐴𝑁∗)] ∧ [𝐴𝑁∗ ∨ (𝐵𝑁∗ ∧ 𝐶𝑁∗)], and hence the fuzzy neutrosophic supra 

dense set  𝐸𝑁∗ in (XN*,TN*) is a fuzzy neutrosophic supra dense 𝐺𝛿- set in (XN*,TN*). Hence (XN*,TN*) is a 

fuzzy neutrosophic supra Dense 𝐺𝛿-space. 

Proposition 5.3: 

If 𝐴𝑁∗ is a fuzzy neutrosophic supra dense set in a fuzzy neutrosophic supra Dense 𝐺𝛿-space in 

(XN*,TN*), then 𝐴𝑁∗ = ⋀ (𝐵𝑁𝑖 ∗)∞𝑖=1 , where (𝐵𝑁𝑖∗) ’s are fuzzy neutrosophic supra dense and fuzzy 

neutrosophic supra open sets in (XN*,TN*). 

Proof. 

Let 𝐴𝑁∗  be a fuzzy neutrosophic supra dense set in (XN*,TN*). Then 𝑐𝑙(𝐴𝑁∗) = 1.  Since (XN*,TN*) 

is a fuzzy neutrosophic supra 𝐺𝛿-space. 𝐴𝑁∗ is fuzzy neutrosophic supra 𝐺𝛿-set in (XN*,TN*). Then 𝐴𝑁∗ = ⋀ (𝐴𝑁𝑖 ∗)∞𝑖=1 , where  (𝐴𝑁𝑖∗)’s are fuzzy neutrosophic supra open sets in (XN*,TN*). Now  𝑐𝑙(𝐴𝑁∗) =𝑐𝑙[⋀ (𝐴𝑁𝑖 ∗)∞𝑖=1 ] in (XN*,TN*). But 𝑐𝑙[⋀ (𝐴𝑁𝑖 ∗)∞𝑖=1 ] = [⋀ 𝑐𝑙(𝐴𝑁𝑖 ∗)∞𝑖=1 ], implies that 1 = [⋀ 𝑐𝑙(𝐴𝑁𝑖∗)∞𝑖=1 ]. That 

is,⋀ 𝑐𝑙(𝐴𝑁𝑖∗)∞𝑖=1 = 1 and then 𝑐𝑙(𝐴𝑁𝑖∗) = 1, in (XN*,TN*). Hence, 𝐴𝑁∗ = ⋀ (𝐴𝑁𝑖 ∗)∞𝑖=1 , where (𝐴𝑁𝑖 ∗)’s are fuzzy 

neutrosophic supra dense and fuzzy neutrosophic supra open sets in (XN*,TN*).  
Proposition 5.4:  

If  𝐴𝑁∗ is a fuzzy neutrosophic supra dense sets in a fuzzy neutrosophic supra Dense 𝐺𝛿-space 

(XN*,TN*), then 𝐴𝑁∗ is a fuzzy neutrosophic supra residual set in (XN*,TN*). 

Proof. 

Let  𝐴𝑁∗ is a fuzzy neutrosophic supra dense sets in (XN*,TN*). Since (XN*,TN*) is a fuzzy 

neutrosophic supra Dense 𝐺𝛿-space Proposition 5.3, then 𝐴𝑁∗ = ⋀ (𝐴𝑁𝑖∗)∞𝑖=1 , where (𝐴𝑁𝑖∗) are fuzzy 

neutrosophic dense and fuzzy neutrosophic supra open sets in (XN*,TN*). Then 1 − 𝐴𝑁∗ = 1 −⋀ (𝐴𝑁𝑖 ∗)∞𝑖=1 = ⋁ (1 − 𝐴𝑁𝑖∗)∞𝑖−1 .  Now  𝑖𝑛𝑡 𝑐𝑙(1 − 𝐴𝑁𝑖 ∗) = 1 − 𝑐𝑙 𝑖𝑛𝑡(𝐴𝑁𝑖 ∗) = 1 − 𝑐𝑙(𝐴𝑁𝑖∗) = 1 − 1 = 0  and 

thus  (1 − 𝐴𝑁𝑖 ∗) ’s fuzzy neutrosophic supra nowhere dense sets in (XN*,TN*). Hence 1 − 𝐴𝑁∗ =
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⋁ (1 − 𝐴𝑁𝑖∗)∞𝑖−1 , where(1 − 𝐴𝑁𝑖 ∗)’s are fuzzy neutrosophic supra nowhere dense sets in (XN*,TN*), implies 

that 1 − 𝐴𝑁∗ is a fuzzy neutrosophic supra first category set in (XN*,TN*). Thus 𝐴𝑁∗ is a fuzzy neutrosophic 

supra residual set in (XN*,TN*).  

Proposition 5.5: 

If 𝐴𝑁∗ is a fuzzy neutrosophic supra nowhere dense sets in a fuzzy neutrosophic supra Dense  𝐺𝛿-space (XN*,TN*),  then 𝐴𝑁∗ is a fuzzy neutrosophic supra 𝐹𝜎-set in (XN*,TN*). 

Proof. 

Let 𝐴𝑁∗ is a fuzzy neutrosophic supra nowhere dense sets in (XN*,TN*). Then, 𝑖𝑛𝑡 𝑐𝑙(𝐴𝑁∗) = 0, in 

(XN*,TN*). But 𝑖𝑛𝑡(𝐴𝑁∗) ≤  𝑖𝑛𝑡 𝑐𝑙(𝐴𝑁∗) implies that 𝑖𝑛𝑡∗(𝐴𝑁∗) = 0 in (XN*,TN*). Now  𝑐𝑙(1 − 𝐴𝑁∗) = 1 − 𝑖𝑛𝑡(𝐴𝑁∗) = 1 − 0 = 1 and hence 1 − 𝐴𝑁∗ is a fuzzy neutrosophic dense set in (XN*,TN*). Since (XN*,TN*) is 

a fuzzy neutrosophic supra Dense 𝐺𝛿 -space, the fuzzy neutrosophic dense set 1 − 𝐴𝑁∗  is a fuzzy 

neutrosophic supra 𝐺𝛿-set in (XN*,TN*). Hence 𝐴𝑁∗ is a fuzzy neutrosophic supra 𝐹𝜎-set in (XN*,TN*). 

Proposition 5.6: 

If 𝐴𝑁∗ is a fuzzy neutrosophic supra nowhere dense sets in a fuzzy neutrosophic supra Dense 

 𝐺𝛿-space (XN*,TN*),  then 𝐴𝑁∗ is a fuzzy neutrosophic supra 𝜎 –nowhere dense set in (XN*,TN*). 

Proof. 

Let (XN*,TN*) be a fuzzy neutrosophic supra Dense 𝐺𝛿-space and 𝐴𝑁∗ be a fuzzy neutrosophic 

supra nowhere dense set  in (XN*,TN*). The, by Proposition 5.5,  𝐴𝑁∗ is a fuzzy neutrosophic supra 𝐹𝜎-set in 

(XN*,TN*). Now, 𝑖𝑛𝑡(𝐴𝑁∗) ≤ 𝑖𝑛𝑡 𝑐𝑙(𝐴𝑁∗) and 𝑖𝑛𝑡 𝑐𝑙(𝐴𝑁∗) = 0, implies that 𝑖𝑛𝑡 (𝐴𝑁∗) = 0 in (XN*,TN*). Thus, 

Hence 𝐴𝑁∗ is a fuzzy neutrosophic supra 𝐹𝜎-set such that  𝑖𝑛𝑡 (𝐴𝑁∗) = 0 in (XN*,TN*). Therefore 𝐴𝑁∗ is a 

fuzzy neutrosophic supra 𝜎 –nowhere dense set in (XN*,TN*).  

Proposition 5.7: 

If 𝐴𝑁∗ is a fuzzy neutrosophic supra 𝜎-nowhere dense set in a fuzzy neutrosophic supra Dense 𝐺𝛿-space (XN*,TN*), then there exists a fuzzy neutrosophic supra 𝐹𝜎-set 𝐸𝑁∗ in (XN*,TN*) such that 𝐴𝑁∗ ≤ 𝐸𝑁∗. 

Proof. 

Let 𝐴𝑁∗ is a fuzzy neutrosophic supra 𝜎-nowhere dense set in (XN*,TN*). Then by Proposition 4.3,  𝐴𝑁∗ ≤ 1 − 𝐶𝑁∗. Let  𝐸𝑁∗ = 1 − 𝐶𝑁∗. Then 𝐸𝑁∗ is a fuzzy neutrosophic supra 𝐹𝜎-set in (XN*,TN*). Thus, if 𝐴𝑁∗ 

is a fuzzy neutrosophic supra 𝜎-nowhere dense set in (XN*,TN*), then there exists a fuzzy neutrosophic 

supra 𝐹𝜎-set 𝐸𝑁∗ in (XN*,TN*) such that  𝐴𝑁∗ ≤ 𝐸𝑁∗. 

 Proposition 5.8: 

If 𝑖𝑛𝑡∗(⋁ (𝐴𝑁𝑖∗)∞𝑖=1 ) = 0, where (𝐴𝑁𝑖 ∗),s are fuzzy neutrosophic supra nowhere dense set in a 

fuzzy neutrosophic supra Dense 𝐺𝛿-space in (XN*,TN*), then (XN*,TN*) is a fuzzy neutrosophic supra  𝜎-nowhere dense set.  
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Proof. 

Suppose that 𝑖𝑛𝑡∗(⋁ (𝐴𝑁𝑖∗)∞𝑖=1 ) = 0, where (𝐴𝑁𝑖 ∗),s are fuzzy neutrosophic supra nowhere dense 

set in a fuzzy neutrosophic supra Dense 𝐺𝛿-space (XN*,TN*). Since (𝐴𝑁𝑖∗)’s are fuzzy neutrosophic supra 

nowhere dense set in the fuzzy neutrosophic supra Dense 𝐺𝛿-space (XN*,TN*), by Proposition 5.6, (𝐴𝑁𝑖 ∗)’s 

are fuzzy neutrosophic supra nowhere dense set in (XN*,TN*). 
 

References 

1. Abd El-Monsef, M.E.and Ramadan, A.E., (1987) On fuzzy supra topological spaces, Indian 

J.PureAppl.Math., Volume. 18(4),  pp.322-329. 

2. Ahmed S and Chandra Chetia B., (2014) On certain properties of fuzzy supra semi open sets, 

International Journal of Fuzzy Mathematics and Systems, Volume. 4(1), pp. 93-98. 

3. Amarendra Babu and Aswini.J (2021) Fuzzy neutrosophic supra topological spaces, Advance and 

applications in Mathematical Sciences, Volume.20(8), pp.1339-1347. 

4. Arockiarani I, Sumathi R and  Martina Jency J., (2013) Fuzzy Neutrosophic Soft Topological Spaces., 

Internatinal Journal of Mathematical archives,. Volume, 4(10), pp.225-238. 

5. Arockiarani I, and  Martina Jency J., More on Fuzzy Neutrosophic Sets and Fuzzy Neutrosophic 

Topological Spaces, International Journal of Innovative Research & Studies, Volume.3(5), pp.643-652 

6. Chang C.L., (1968) Fuzzy topological spaces, Journal of Mathematical Analysis and applications, 

Volume.24, pp.182-190. 

7. Mashhour A.S. Allam, A.A.Mahmoud F.S and Khedr F.H., (1983) On supra topological spaces, Indian 

J.Pure and Appl.  Math. Volume.4(14), pp.502-510. 

8. Poongothai E and  Thangaraj G., (2018) Fuzzy settings on Supra 𝜎-Baire spaces, Global Journal for 

Research Analysis., Volume.7(1), pp.31-34. 

9. Poongothai. E and  Priya.G., (2019) Fuzzy Supra Semi Baire Spaces, Int.J.Adv.Sci.Eng. Volume.5(3) 

pp.1052-1055. 

10. Poongothai.E and Celine.A., (2021) On Fuzzy Supra Hyperconnected spaces, J.Phys: conf, 

Ser.1850012126. 

11. Poongothai.E and Celine.A., (2020)  On Fuzzy Supra Regular Baire Spaces.  Advances in Mathematics: 

Scientific Journal. Volume. 9(8), pp. 6221-6227. 

12. Poongothai.E and Vinoba.D., (2023) Neutrosophic  supra Baire Space on fuzzy topological spaces, Mukt 

Shabd Journal, Volume 12, pp. 390-398 

13. Poongothai.E and Vinoba.D., (2023) Supra Residual Sets and Supra Baire Space Function on Fuzzy 

Neutrosophic Topological Space, Industrial Engineering Journal,  Volume 52(4), pp. 37-44  

14. Salama A.A., and Alblowi S A., (2012) Neutrosophic Sets and Neutrosophic Topological Spaces, IOSR 

Journal of Mathematics, Volume 3, Issue 4.  

15. Smarandache F., (2005) Neutrosophic Set, A Generalization of the Intuitionistic Fuzzy Sets, Inter.J.Pure 

Appl.Mah., Volume 24, 287-297.  


