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1. Introduction 

The fuzzy idea was invaded all branches of science as far back as the presentation of fuzzy sets 

by L. A. Zadeh [22]. The important concept of fuzzy topological space was offered by C.L.Chang [3]. 

The idea of fuzzy σ- Baire Spaces was introduced by G. Thangaraj and E. Poongothai [14]. The concept 

of neutrosophic sets was defined with membership, non-membership and indeterminacy degrees. In 

2017, Veereswari [21] introduced fuzzy neutrosophic topological spaces. The idea of fuzzy 

neutrosophic Baire spaces was introduced by E. Poongothai and E.Padmavathi [11]. In this paper, we 

introduced some types of fuzzy neutrosophic sets such as µ-nowhere dense set, µ-first and second 

category, µ-residual, µ-strongly nowhere dense, µ-strongly first and second category, µ-strongly 

residual and their characterizations and examples are explained. Also we discuss about fuzzy 

neutrosophic µ-strongly Baire Space and its properties are to be described. 

2. Preliminaries 

Definition 2.1. [2] 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. [2] A fuzzy neutrosophic set A isa 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. [2] Let X be a non-empty set, and 𝑨 = 〈𝒙, 𝑻𝑨(𝒙), 𝑰𝑨(𝒙), 𝑭𝑨(𝒙)〉 , 𝑩 =

〈𝒙, 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. [2] 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. [2] A fuzzy neutrosophic set A over the universe X is said to be null or empty fuzzy 

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

 

Definition 2.6. [2] A fuzzy neutrosophic set A over the universe X is said to be absolute (universe) fuzzy 

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

 

Definition 2.7. [2] The complement of a fuzzy neutrosophic set A is denoted by 𝐴𝑐 and is defined as 

𝐴𝑐 = 〈𝑥, 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. [1] A fuzzy neutrosophic topology on a non-empty set X is a 𝜏 of fuzzy neutrosophic 

sets in X saisfying 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. [1] 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 2.10. [1] Let (𝑋, 𝜏) be a fuzzy neutrosophic topological space and 𝐴 = 〈𝑥, 𝑇𝐴(𝑥), 𝐼𝐴(𝑥), 𝐹𝐴(𝑥)〉 

be a fuzzy neutrosophic set in X. Then the closure and interior of A are defined by  

𝑖𝑛𝑡 (𝐴)   = ∪ {𝐺: 𝐺 𝑖𝑠 𝑎 𝑓𝑢𝑧𝑧𝑦 𝑛𝑒𝑢𝑡𝑟𝑜𝑠𝑜𝑝ℎ𝑖𝑐 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡 𝑖𝑛 𝑋 𝑎𝑛𝑑 𝐺 ⊆ 𝐴} 

𝑐𝑙(𝐴)         = ∩ {𝐺: 𝐺 𝑖𝑠 𝑎 𝑓𝑢𝑧𝑧𝑦 𝑛𝑒𝑢𝑡𝑟𝑜𝑠𝑜𝑝ℎ𝑖𝑐 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡 𝑖𝑛 𝑋 𝑎𝑛𝑑 𝐴 ⊆ 𝐺} 

 

Definition 2.11. [1] Let (𝑋, 𝜏) be a fuzzy neutrosophic topological space over X. Then the following 

properties hold. (𝑖) 𝑐𝑙(𝐴𝑐) = (𝑖𝑛𝑡 𝐴)𝑐   , (𝑖𝑖) 𝑖𝑛𝑡 (𝐴)𝑐 = (𝑐𝑙 𝐴)𝑐 . 

 

Definition 2.12. [11] A fuzzy neutrosophic set 𝐴𝑁 in a fuzzy neutrosophic topological space (𝑃, 𝜏𝑁) is 

called a fuzzy neutrosophic 𝐹𝜎 −set if 𝐴𝑁 =∨𝑖=1
∞ 𝐴𝑁𝑖

, where 𝐴𝑁𝑖
̅̅ ̅̅ ∈ 𝜏𝑁 for 𝑖 ∈ 𝐼. 

 

Definition 2.13. [11] A fuzzy neutrosophic set 𝐴𝑁 in a fuzzy neutrosophic topological space (𝑃, 𝜏𝑁) is 

called a fuzzy neutrosophic 𝐺𝛿 −set if 𝐴𝑁 =∧𝑖=1
∞ 𝐴𝑁𝑖

, where 𝐴𝑁𝑖
∈ 𝜏𝑁 for 𝑖 ∈ 𝐼. 

 

Definition 2.14. [11] A fuzzy neutrosophic set 𝐴𝑁 in a fuzzy neutrosophic topological space (𝑃, 𝜏𝑁) 

is called a fuzzy neutrosophic dense if there exist no fnCS 𝐵𝑁  in (𝑃, 𝜏𝑁) s.t 𝐴𝑁 ⊂ 𝐵𝑁 ⊂ 1𝑋. That is, 

𝑓𝑛(𝐴𝑁)− = 1𝑁 . 

 

Definition 2.15. [11] A fuzzy neutrosophic set 𝐴𝑁 in a fuzzy neutrosophic topological space (𝑃, 𝜏𝑁) is 

called a fuzzy neutrosophic nowhere dense set if there exist no non zero fnOS 𝐵𝑁 in (𝑃, 𝜏𝑁) s.t 𝐵𝑁 ⊂ 

𝑓𝑛(𝐴𝑁)−. That is, 𝑓𝑛(((𝐴𝑁)−)+) = 0𝑁. 

 

Definition 2.16. [11] Let (𝑃, 𝜏𝑁) be a fuzzy neutrosophic topological space. A fuzzy neutrosophic set 

𝐴𝑁  in (𝑃, 𝜏𝑁) is called fuzzy neutrosophic one category set if 𝐴𝑁 =∨𝑖=1
∞ 𝐴𝑁𝑖

, where 𝐴𝑁𝑖
′s are fuzzy 

neutrosophic nowhere dense sets in (𝑃, 𝜏𝑁). Any other fuzzy neutrosophic set in (𝑃, 𝜏𝑁) is said to be 

of fuzzy neutrosophic two category. 
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Definition 2.17. [11] A fuzzy neutrosophic topological space (𝑃, 𝜏𝑁) is called fuzzy neutrosophic one 

category space if the fuzzy neutrosophic set 1𝑥 is a fuzzy neutrosophic one category set in (𝑃, 𝜏𝑁). That 

is, 1𝑥 =∨𝑖=1
∞ 𝐴𝑁𝑖

, where 𝐴𝑁𝑖
′s are fuzzy neutrosophic nowhere dense sets in (𝑃, 𝜏𝑁). Otherwise (𝑃, 𝜏𝑁)  

will be called a fuzzy neutrosophic two category space. 

 

Definition 2.18. [11] Let 𝐴𝑁 be a fuzzy neutrosophic one category set in (𝑃, 𝜏𝑁). Then 𝐴𝑁
̅̅ ̅̅  is called 

fuzzy neutrosophic residual set in (𝑃, 𝜏𝑁). 

 

Definition 2.19. [11]  A fuzzy neutrosophic topological space (𝑃, 𝜏𝑁) is called fuzzy neutrosophic 

Baire space if fn(∨i=1
∞ (ANi

))
+

= 0𝑁  ,where 𝐴𝑁𝑖
′s are fuzzy neutrosophic nowhere dense sets in (𝑃, 𝜏𝑁).  

 

Definition 2.20. [11] Let (𝑃, 𝜏𝑁) be a fuzzy neutrosophic topological space. Then the following are 

equivalent. 

(1) (𝑃, 𝜏𝑁) is a fuzzy neutrosophic Baire Space. 

(2) 𝑓𝑛(𝐴𝑁)+ = 0𝑁, for every fuzzy neutrosophic one category set 𝐴𝑁 in (𝑃, 𝜏𝑁). 

(3) 𝑓𝑛(𝐵𝑁)+ = 1𝑁 , for every fuzzy neutrosophic residual set 𝐵𝑁 in (𝑃, 𝜏𝑁). 

 

Definition 2.21.[5] Let (𝑋𝑁 , 𝑇𝑁) be a fuzzy neutrosophic topological space. A fuzzy neutrosophic set 𝜆𝑁 

in (𝑋𝑁 , 𝑇𝑁) is called a fuzzy neutrosophic 𝜎 −nowhere dense set if 𝜆𝑁 is a fuzzy neutrosophic 𝐹𝜎 −set 

in (𝑋𝑁 , 𝑇𝑁) such that 𝑖𝑛𝑡(𝜆𝑁) = 0𝑁 . 

 

Definition 2.22. [5] Let (𝑋𝑁 , 𝑇𝑁) be a fuzzy neutrosophic topological space. A fuzzy neutrosophic set 

𝜆𝑁 in (𝑋𝑁 , 𝑇𝑁) is called a fuzzy neutrosophic 𝜎 −first category set if 𝜆𝑁 =∨𝑖=1
∞ (𝜆𝑁𝑖

), where (𝜆𝑁𝑖
)′s are 

fuzzy neutrosophic 𝜎 −nowhere dense sets in (𝑋𝑁 , 𝑇𝑁). Any other fuzzy neutrosophic set in (𝑋𝑁 , 𝑇𝑁) 

is said to be fuzzy neutrosophic 𝜎 −second category sets in (𝑋𝑁 , 𝑇𝑁). 

 

Definition 2.23. [5] Let 𝜆𝑁 be a fuzzy neutrosophic 𝜎 −first category set in (𝑋𝑁 , 𝑇𝑁). Then 1𝑁 − 𝜆𝑁 is 

called a fuzzy neutrosophic 𝜎 −residual set in (𝑋𝑁 , 𝑇𝑁). 

 

Definition 2.24. [5] A fuzzy neutrosophic topological space (𝑋𝑁 , 𝑇𝑁)  is called fuzzy neutrosophic 

𝜎 −first category space if the fuzzy neutrosophic set 1𝑋𝑁
 isa fuzzy neutrosophic 𝜎 −first category set 

in (𝑋𝑁 , 𝑇𝑁). That is 1𝑋𝑁
=∨𝑖=1

∞ (𝜆𝑁𝑖
), where (𝜆𝑁𝑖

)'s are fuzzy neutrosophic 𝜎 −nowhere dense sets in 

(𝑋𝑁 , 𝑇𝑁). Otherwise (𝑋𝑁 , 𝑇𝑁) will be called a fuzzy neutrosophic 𝜎 −second category space. 

 

Definition 2.25. [5] Let (𝑋𝑁 , 𝑇𝑁) be a fuzzy neutrosophic topological space. Then (𝑋𝑁 , 𝑇𝑁) is called a 

fuzzy neutrosophic 𝜎 −Baire Space if 𝑖𝑛𝑡(∨𝑖=1
∞ (𝜆𝑁𝑖

)) = 0𝑁 , where (𝜆𝑁𝑖
) 's are fuzzy neutrosophic 

𝜎 −nowhere dense sets in (𝑋𝑁 , 𝑇𝑁). 

 

Theorem 2.26. [5] Let (𝑋𝑁 , 𝑇𝑁) be a fuzzy neutrosophic topological space. Then the following are 

equivalent. 

(1) (𝑋𝑁 , 𝑇𝑁) is a fuzzy neutrosophic 𝜎 −Baire Space. 

(2) 𝑖𝑛𝑡(𝜆𝑁) = 0𝑁, for every fuzzy neutrosophic 𝜎 −first category set 𝜆𝑁 in (𝑋𝑁 , 𝑇𝑁). 

(3) 𝑐𝑙(𝜇𝑁) = 1𝑁, for every fuzzy neutrosophic 𝜎 −residual set 𝜇𝑁 in (𝑋𝑁 , 𝑇𝑁). 

 

3. Fuzzy Neutrosophic µ-Strongly Nowhere Dense Sets 
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Definition 3.1. Let (𝑿𝑵, 𝑻𝑵) be a fuzzy neutrosophic topological space. A fuzzy neutrosophic set 𝝀𝑵 

is called fuzzy neutrosopic µ-nowhere dense set in (𝑿𝑵, 𝑻𝑵)  if [ 𝝀𝑵  ∧ ( 𝟏𝑵  − 𝝀𝑵 )] is a fuzzy 

neutrosophic nowhere dense set in (𝑿𝑵, 𝑻𝑵). 

Definition 3.2. Let (𝑿𝑵, 𝑻𝑵) be a fuzzy neutrosophic topological space. A fuzzy neutrosophic set 𝝀𝑵 

is called fuzzy neutrosophic µ-first category in (𝑿𝑵, 𝑻𝑵) if 𝝀𝑵 =∨𝒊=𝟏
∞ (𝝀𝑵𝒊

), where (𝝀𝑵𝒊
)’s are fuzzy 

neutrosophic µ-nowhere dense sets in (𝑿𝑵, 𝑻𝑵). Otherwise are called as fuzzy neutrosophic µ-second 

category set in (𝑿𝑵, 𝑻𝑵). 

Definition 3.3. The complement of fuzzy neutrosophic µ-first category sets are called fuzzy 

neutrosophic µ-residual set in (𝑿𝑵, 𝑻𝑵). 

Definition 3.4. Let (𝑿𝑵, 𝑻𝑵) be a fuzzy neturosophic topological space. A fuzzy neutrosophic set 𝝀𝑵 

is called fuzzy neutrosophic µ-strongly nowhere dense set in (𝑿𝑵, 𝑻𝑵) if [𝝀𝑵 ∧(𝟏𝑵 −𝝀𝑵)]is a fuzzy 

neutrosophic µ-nowhere dense set in (𝑿𝑵, 𝑻𝑵) . That is, 𝝀𝑵  is a fuzzy neutrosophic µ-strongly 

nowhere dense set in (𝑿𝑵, 𝑻𝑵) if µ − {Intcl[𝝀𝑵 ∧ (𝟏𝑵 −𝝀𝑵)]} = 𝟎𝑵 in (𝑿𝑵, 𝑻𝑵). 

Example 3.5. Let 𝑿𝑵 = {a, b, c} the fuzzy neutrosophic sets 𝑨𝑵 ,𝑩𝑵 and 𝑪𝑵 are defined on 𝑿𝑵 as 

follows: 

𝑨𝑵 : 𝑿𝑵 → [𝟎𝑵, 𝟏𝑵] is defined as, 𝑨𝑵 = {⟨a,(0.6, 0.7, 0.6)⟩,⟨b,(0.5, 0.6, 0.7)⟩,⟨c,(0.7, 0.6, 0.6)⟩} 

𝑩𝑵 : 𝑿𝑵 → [𝟎𝑵, 𝟏𝑵] is defined as, 𝑩𝑵 = {⟨a,(0.5, 0.6, 0.7)⟩,⟨b,(0.8, 0.6, 0.6)⟩,⟨c,(0.6, 0.5, 0.5)⟩} 

𝑪𝑵 : 𝑿𝑵 → [𝟎𝑵, 𝟏𝑵] is defined as, 𝑪𝑵 = {⟨a,(0.7, 0.6, 0.8)⟩,⟨b,(0.8, 0.8, 0.6)⟩,⟨c,(0.5, 0.5, 0.5)⟩} 

Then, 𝑻𝑵 = {𝟎𝑵 , 𝑨𝑵 , 𝑩𝑵 , 𝑪𝑵 , 𝑨𝑵 ∨ 𝑩𝑵 ,𝑩𝑵 ∨ 𝑪𝑵 , 𝑨𝑵 ∧ 𝑩𝑵 ,𝑩𝑵 ∧ 𝑪𝑵 , 𝑨𝑵 ∧ 𝑪𝑵 ∧ (𝑨𝑵 ∧ 𝑩𝑵 

∧𝑪𝑵) , 𝟏𝑵 } is a fuzzy neutrosophic topology on 𝑿𝑵 . We computation see that µ-Intcl[(𝑨𝑵 ∧𝑩𝑵 ∧ 𝑪𝑵 

) ∧ (𝟏𝑵  − (𝑨𝑵  ∧ 𝑩𝑵  ∧ 𝑪𝑵  ))] = 𝟎𝑵  . Hence, (𝑨𝑵  ∧ 𝑩𝑵  ∧ 𝑪𝑵  ) is a fuzzy neutrosophic µ-strongly 

nowhere dense set in (𝑿𝑵, 𝑻𝑵). 

Proposition 3.6. If 𝝀𝑵  is a fuzzy neutrosophic µ-nowhere dense set in a fuzzy neutrosophic 

topological space (𝑿𝑵, 𝑻𝑵) , then 𝝀𝑵  is a fuzzy neutrosophic µ-strongly nowhere dense set in 

(𝑿𝑵, 𝑻𝑵). 

Proof. Let 𝝀𝑵  be a fuzzy neutrosophic µ-nowhere dense set in a fuzzy neutrosophic topological 

space (𝑿𝑵, 𝑻𝑵), then µ − Intcl(𝝀𝑵) = 𝟎𝑵 in (𝑿𝑵, 𝑻𝑵). Since [𝝀𝑵 ∧ (𝟏𝑵 − 𝝀𝑵)] ≤ 𝝀𝑵 in (𝑿𝑵, 𝑻𝑵). We 

obtain that µ − Intcl[𝝀𝑵 ∧ (𝟏𝑵 − 𝝀𝑵)] ≤ µ − Intcl(𝝀𝑵) and hence µ −{Intcl[𝝀𝑵 ∧ (𝟏𝑵 − 𝝀𝑵)]} ≤ 𝟎𝑵 . That 

is µ − {Intcl[𝝀𝑵 ∧ (𝟏𝑵 − 𝝀𝑵)]} = 𝟎𝑵. Hence 𝝀𝑵 is afuzzy neutrosophic µ-strongly nowhere dense set 

in (𝑿𝑵, 𝑻𝑵). 

Proposition 3.7. If (𝟏𝑵 − 𝝀𝑵 ) is a fuzzy neutrosophic µ-nowhere dense set in a fuzzy neutrosophic 

topological space in (𝑿𝑵, 𝑻𝑵), then 𝝀𝑵  is a fuzzy neutrosophic µ-strongly nowhere dense set in 

(𝑿𝑵, 𝑻𝑵). 

Proof. Suppose that (𝟏𝑵 − 𝝀𝑵) is a fuzzy neutrosophic µ-nowhere dense set in a fuzzy neutrosophic 

topological space (𝑿𝑵, 𝑻𝑵), then µ − [Intcl(𝟏𝑵 − 𝝀𝑵)] = 𝟎𝑵 in (𝑿𝑵, 𝑻𝑵). Since [𝝀𝑵 ∧ (𝟏𝑵 − 𝝀𝑵)] ≤ (𝟏𝑵 

− 𝝀𝑵), µ − {Intcl[𝝀𝑵 ∧ (𝟏𝑵 − 𝝀𝑵)]} ≤ µ − [Intcl(𝟏𝑵 − 𝝀𝑵)] and hence µ − {Intcl[𝝀𝑵 ∧ (𝟏𝑵 − 𝝀𝑵)]} ≤ 𝟎𝑵. 

Implies that µ − {Intcl[𝝀𝑵 ∧ (𝟏𝑵 − 𝝀𝑵)]} = 𝟎𝑵. Hence 𝝀𝑵 is a fuzzy neutrosophic µ-strongly nowhere 

dense set in (𝑿𝑵, 𝑻𝑵). 
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Proposition 3.8. If µ − [Clint(𝟏𝑵 − 𝝀𝑵)] = 𝟏𝑵 , for a fuzzy neutrosophic set 𝝀𝑵 defined on (𝑿𝑵, 𝑻𝑵), 

then 𝝀𝑵 is a fuzzy neutrosophic µ-strongly nowhere dense set in (𝑿𝑵, 𝑻𝑵). 

Proof. Suppose that µ − [Clint(𝟏𝑵 − 𝝀𝑵)] = 𝟏𝑵 in(𝑿𝑵, 𝑻𝑵). Then 𝟏𝑵 − {µ − [Clint(𝟏𝑵 − 𝝀𝑵)]} = 𝟎𝑵 

which implies that 𝟏𝑵 − 𝟏𝑵 − {µ − [Intcl(𝟏𝑵 − 𝟏𝑵 − 𝝀𝑵)]} = 𝟎𝑵. We obtain µ − [Intcl(𝝀𝑵)] = 𝟎𝑵. Thus 

𝝀𝑵  is a fuzzy neutrosophic µ-nowhere dense set in (𝑿𝑵, 𝑻𝑵). By proposition 3.2, 𝝀𝑵  is a fuzzy 

neutrosophic µ-strongly nowhere dense set in (𝑿𝑵, 𝑻𝑵). 

Proposition 3.9. If 𝝀𝑵 is a fuzzy neutrosophic µ-strongly nowhere dense in (𝑿𝑵, 𝑻𝑵), then (𝟏𝑵 − 𝝀𝑵) 

is also a fuzzy neutrosophic µ-strongly nowhere dense set in (𝑿𝑵, 𝑻𝑵). 

Proof. Let 𝝀𝑵 be a fuzzy neutrosophic µ-strongly nowhere dense set in (𝑿𝑵, 𝑻𝑵) which implies that 

µ − {Intcl[𝝀𝑵 ∧ (𝟏𝑵 − 𝝀𝑵)]} = 𝟎𝑵 in (𝑿𝑵, 𝑻𝑵). Now, µ − {[Intcl[(𝟏𝑵 − 𝝀𝑵) ∧(𝟏𝑵 − 𝟏𝑵 − 𝝀𝑵)]]} = µ − 

{[Intcl[(𝟏𝑵 − 𝝀𝑵 ) ∧ 𝝀𝑵]]} = 𝟎𝑵 . This implies that (𝟏𝑵 − 𝝀𝑵) is also a fuzzy neutrosophic µ-strongly 

nowhere dense set in (𝑿𝑵, 𝑻𝑵). 

Proposition 3.10. If 𝝀𝑵  is a fuzzy neutrosophic µ-nowhere dense set in fuzzy neutrosophic 

topological space (𝑿𝑵, 𝑻𝑵) then (𝟏𝑵 − 𝝀𝑵 ) is a fuzzy neutrosophic µ-strongly nowhere dense set in 

(𝑿𝑵, 𝑻𝑵). 

Proof. Let 𝝀𝑵 be a fuzzy neutrosophic µ-nowhere dense set in (𝑿𝑵, 𝑻𝑵). Now, by proposition 3.2, we 

get 𝝀𝑵 is a fuzzy neutrosophic µ-strongly nowhere dense set in (𝑿𝑵, 𝑻𝑵) and by proposition 3.4, we 

obtain that (𝟏𝑵 − 𝝀𝑵) is a fuzzy neutrosophic µ-strongly nowhere dense set in (𝑿𝑵, 𝑻𝑵). 

Proposition 3.11. If 𝝀𝑵 is a fuzzy neutrosophic µ-strongly nowhere dense set in (𝑿𝑵, 𝑻𝑵) then µ − 

cl[𝝀𝑵 ∧ (𝟏𝑵− 𝝀𝑵)] = 𝟏𝑵 in (𝑿𝑵, 𝑻𝑵). 

Proof. Let 𝝀𝑵 be a fuzzy neutrosophic µ-strongly nowhere dense set in (𝑿𝑵, 𝑻𝑵). Then µ − cl[𝝀𝑵 ∧ 

(𝟏𝑵 − 𝝀𝑵)] = 𝟎𝑵 implies that µ − cl[𝟏𝑵 − Int[𝝀𝑵 ∧ (𝟏𝑵 − 𝝀𝑵)]] = 𝟏𝑵 which implies that µ − cl[Int(𝟏𝑵 

− 𝝀𝑵) ∧ (𝟏𝑵 − 𝟏𝑵 − 𝝀𝑵)] = 𝟏𝑵 . But µ − [Clint[𝟏𝑵 − 𝝀𝑵 ) ∧ 𝝀𝑵] ≤ µ − [cl[(𝟏𝑵 − 𝝀𝑵) ∨ 𝝀𝑵]], this implies 

that 𝟏𝑵 ≤ µ − cl[(𝟏𝑵 − 𝝀𝑵) ∨ 𝝀𝑵]. Hence we get µ − cl[𝝀𝑵 ∨ (𝟏𝑵 − 𝝀𝑵)] = 𝟏𝑵 in (𝑿𝑵, 𝑻𝑵). 

4. Fuzzy Neutrosophic µ-strongly first(second) category sets 

Definition 4.1. A fuzzy neturosophic set 𝝀𝑵 is said to be fuzzy neutrosophic µ-strongly first category 

set in (𝑿𝑵, 𝑻𝑵) if 𝝀𝑵=∨𝒊=𝟏
∞ (𝝀𝑵𝒊

), where (𝝀𝑵𝒊
)’s are fuzzy neutrosophic µ-strongly nowhere dense sets 

in (𝑿𝑵, 𝑻𝑵). Otherwise are called as fuzzy neutrosophic µ-strongly second category set in (𝑿𝑵, 𝑻𝑵). 

Definition 4.2. The complement of fuzzy neutrosophic µ-strongly first category sets are called fuzzy 

neutrosophic µ-strongly residual set in (𝑿𝑵, 𝑻𝑵). 

Example 4.3. Let (𝑿𝑵, 𝑻𝑵) be a fuzzy neutrosophic topological space, where 𝑿𝑵 = {a, b} and defined 

the fuzzy neutrosophic sets are 𝑨𝑵 , 𝑩𝑵 , 𝑪𝑵 , 𝑫𝑵, 𝑬𝑵 as following 

𝑨𝑵 : 𝑿𝑵 → [𝟎𝑵, 𝟏𝑵] is defined as 𝑨𝑵 = {⟨a,(0.6, 0.4, 0.8)⟩,⟨b,(0.8, 0.6, 0.9)⟩} 

𝑩𝑵 : 𝑿𝑵 → [𝟎𝑵, 𝟏𝑵] is defined as 𝑩𝑵 = {⟨a,(0.6, 0.3, 0.8)⟩,⟨b,(0.9, 0.2, 0.7)⟩} 

𝑪𝑵 : 𝑿𝑵 → [𝟎𝑵, 𝟏𝑵] is defined as 𝑪𝑵 = {⟨a,(0.5, 0.4, 0.9)⟩,⟨b,(0.7, 0.8, 0.9)⟩} 

𝑫𝑵 :𝑿𝑵 → [𝟎𝑵, 𝟏𝑵] is defined as 𝑫𝑵 = {⟨a,(0.4, 0.6, 0.9)⟩,⟨b,(0.6, 0.8, 0.9)⟩} 
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𝑬𝑵 : 𝑿𝑵 → [𝟎𝑵, 𝟏𝑵] is defined as 𝑬𝑵 = {⟨a,(0.3, 0.7, 0.9)⟩,⟨b,(0.5, 0.9, 0.9)⟩} 

Then, 𝑻𝑵  = {𝟎𝑵  , 𝑨𝑵  , 𝑩𝑵  , 𝑪𝑵  , 𝑫𝑵  , 𝑬𝑵  , 𝟏𝑵  } is a fuzzy neutrosophic topology on 𝑿𝑵  . We 

computation see that, fuzzy neutrosophic µ-strongly first category set is 𝑩𝑵 and fuzzy neutrosophic 

µ-strongly second category sets are {𝟎𝑵 , 𝑨𝑵 , 𝑪𝑵 , 𝑫𝑵 , 𝑬𝑵 , 𝟏𝑵 }. Also, the fuzzy neutrosophic µ-

strongly residual set is 𝟏𝑵 − 𝑩𝑵. . 

Proposition 4.4. If 𝝀𝑵 is a fuzzy neutrosophic µ-first category set in (𝑿𝑵, 𝑻𝑵),then 𝝀𝑵 is a fuzzy 

neutrosophic µ-strongly first category set in (𝑿𝑵, 𝑻𝑵). 

Proof. Let 𝝀𝑵 be a fuzzy neutrosophic µ-first category set in a fuzzy neutrosophic topological space 

(𝑿𝑵, 𝑻𝑵). Then 𝝀𝑵=∨𝒊=𝟏
∞ (𝝀𝑵𝒊

), where (𝝀𝑵𝒊
)’s are fuzzy neutrosophic µ-strongly nowhere dense sets 

in (𝑿𝑵, 𝑻𝑵) . The fact ”Every fuzzy neutrosophic µ-nowhere dense set is fuzzy neutrosophic µ-

strongly nowhere dense set” in (𝑿𝑵, 𝑻𝑵). We deduce that (𝝀𝑵𝒊
)’s are fuzzy neutrosophic µ-strongly 

nowhere dense sets and hence 𝝀𝑵 =∨𝒊=𝟏
∞ (𝝀𝑵𝒊

) , where (𝝀𝑵𝒊
) ’s are fuzzy neutrosophic µ-strongly 

nowhere dense sets in (𝑿𝑵, 𝑻𝑵). Hence 𝝀𝑵 is a fuzzy neutrosophic µ−strongly first category set in 

(𝑿𝑵, 𝑻𝑵). 

Remark 4.5. A fuzzy neutrosophic µ-strongly first category sets need not be a fuzzy neutrosophic µ-

first category set in (𝑿𝑵, 𝑻𝑵). For, consider the following example. 

Example 4.6. Let (𝑿𝑵, 𝑻𝑵) be a fuzzy neutrosophic topological space. 𝑿𝑵 = {a} and define the fuzzy 

neutrosophic sets are 𝑨𝑵 ,𝑩𝑵 ,𝑪𝑵  as follows: 

𝑨𝑵 : 𝑿𝑵 → [𝟎𝑵, 𝟏𝑵] is defined as 𝑨𝑵 = {a,(0.6, 0.4, 0.6)} 

𝑩𝑵 : 𝑿𝑵→ [𝟎𝑵, 𝟏𝑵] is defined as 𝑩𝑵 = {a,(0.3, 0.4, 0.6)} 

𝑪𝑵 :𝑿𝑵 → [𝟎𝑵, 𝟏𝑵] is defined as 𝑪𝑵 = {a,(0.9, 0.7, 0.6)} 

Then, 𝑻𝑵 = {𝟎𝑵 , 𝑨𝑵 , 𝑩𝑵 , 𝑪𝑵 , 𝟏𝑵 } is a fuzzy neutrosophic topology on 𝑿𝑵 . We computation 

see that, 𝑨𝑵 and 𝑩𝑵 fuzzy neutrosophic µ-strongly nowhere dense sets in (𝑿𝑵, 𝑻𝑵). Also(𝑨𝑵 ∨ 𝑩𝑵 

) = 𝑨𝑵 this implies that, 𝑨𝑵 is a fuzzy neutrosophic µ-strongly first category set in (𝑿𝑵, 𝑻𝑵). Now, 

(𝟏𝑵 − 𝑩𝑵 ) and (𝟏𝑵 − 𝑪𝑵 ) are fuzzy neutrosophic µ-nowhere dense sets in(𝑿𝑵, 𝑻𝑵). Then [(𝟏𝑵 − 𝑩𝑵 

) ∨ (𝟏𝑵 − 𝑪𝑵 )] = 𝑫𝑵 is not a fuzzy neutrosophic µ-first category set in (𝑿𝑵, 𝑻𝑵). 

Proposition 4.7. If 𝝀𝑵 = ∨𝒊=𝟏
∞ (𝝀𝑵𝒊

), where (𝝀𝑵𝒊
)’s are fuzzy neutrosophic closed sets with µ − Int(𝝀𝑵 

) = 𝟎𝑵 , then 𝝀𝑵 is a fuzzy neutrosophic µ-strongly first category set in (𝑿𝑵, 𝑻𝑵). 

Proof. Suppose 𝝀𝑵 = ∨𝒊=𝟏
∞ (𝝀𝑵𝒊

), where (𝝀𝑵𝒊
)’s are fuzzy neutrosophic closed sets with µ − Int(𝝀𝑵) = 

𝟎𝑵  in (𝑿𝑵, 𝑻𝑵) . If 𝝀𝑵  is a fuzzy neutrosophic closed in fuzzy neutrosophic topological space 

(𝑿𝑵, 𝑻𝑵) with µ − Int(𝝀𝑵𝒊
) = 𝟎𝑵, then 𝝀𝑵 is a fuzzy neutrosophic µ-strongly nowhere dense set. Then 

use this concept 𝝀𝑵 is a fuzzy neutrosophic closed in fuzzy neutrosophic topological space (𝑿𝑵, 𝑻𝑵) 

with µ − Int(𝝀𝑵𝒊
) = 𝟎𝑵 . Thus, 𝝀𝑵 is a fuzzyneutrosophic µ-strongly nowhere dense set and then we 

have 𝝀𝑵  = ∨𝒊=𝟏
∞ (𝝀𝑵𝒊

) , where (𝝀𝑵𝒊
) ’s are fuzzy neutrosophic µ-strongly nowhere dense sets in 

(𝑿𝑵, 𝑻𝑵). Therefore 𝝀𝑵 is a fuzzyneutrosophic µ-strongly first category set in (𝑿𝑵 , 𝑻𝑵). 

5. Fuzzy Neutrosophic µ-strongly Baire Spaces 
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Definition 5.1. A fuzzy neutrosophic topological space (𝑿𝑵, 𝑻𝑵) is called fuzzy neutrosophic µ-

strongly Baire Space if µ − cl[∨𝒊=𝟏
∞ (𝝀𝑵𝒊

)] = 𝟏𝑵 , where (𝝀𝑵𝒊
)’s are fuzzy neutrosophic µ-strongly 

nowhere dense sets in (𝑿𝑵, 𝑻𝑵). 

Example 5.2. Let (𝑿𝑵, 𝑻𝑵) be a fuzzy neutrosophic topological space. Where 𝑿𝑵 = {a} and define the 

fuzzy neutrosophic sets are 𝑨𝑵 , 𝑩𝑵 and 𝑪𝑵 as follows: 

𝑨𝑵 : 𝑿𝑵 → [𝟎𝑵, 𝟏𝑵] is defined as 𝑨𝑵 = {⟨a,(0.7, 0.8, 0.9)⟩} 

𝑩𝑵 : 𝑿𝑵 → [𝟎𝑵, 𝟏𝑵] is defined as 𝑩𝑵 = {⟨a,(0.3, 0.4, 0.6)⟩} 

𝑪𝑵 : 𝑿𝑵 → [𝟎𝑵, 𝟏𝑵] is defined as 𝑪𝑵 = {⟨a,(0.9, 0.7, 0.6)⟩} 

Then, 𝑻𝑵= {𝟎𝑵 , 𝑨𝑵 , 𝑩𝑵 , 𝑪𝑵 , 𝟏𝑵} is a fuzzy neutrosophic topology on 𝑿𝑵 . We computation see 

that, fuzzy neutrosophic µ-strongly nowhere dense sets are 𝑨𝑵 and 𝑩𝑵 . Also, µ−cl[𝑨𝑵 ∨𝑩𝑵] = 𝟏𝑵 . 

Hence (𝑿𝑵, 𝑻𝑵) is a fuzzy neutrosophic µ-strongly Baire Space. 

Proposition 5.3. Let (𝑿𝑵, 𝑻𝑵) be a fuzzy neutrosophic topological space. Then the following are 

equivalent 

(i) (𝑿𝑵, 𝑻𝑵) is a fuzzy neutrosophic µ-strongly Baire space. 

(ii) µ − [cl(𝝀𝑵)] = 𝟏𝑵 , for every fuzzy neutrosopic µ-strongly first category set in (𝑿𝑵, 𝑻𝑵). 

(iii) µ − [Int(𝜸𝑵)] = 𝟎𝑵 , for every fuzzy neutrosophic µ-strongly residual set in (𝑿𝑵, 𝑻𝑵). 

Proof. 

(i) ⟹ (ii) 

Let  𝝀𝑵  be a fuzzy neutrosophic µ-strongly first category set in(𝑿𝑵, 𝑻𝑵). Then  𝝀𝑵  = ∨𝒊=𝟏
∞ (𝝀𝑵𝒊

), 

where (𝝀𝑵𝒊
)’s are fuzzy neutrosophic µ-strongly nowhere dense sets in (𝑿𝑵, 𝑻𝑵). Since(𝑿𝑵, 𝑻𝑵) is a 

fuzzy neutrosophic µ-strongly Baire space implies that µ−cl[∨𝒊=𝟏
∞ (𝝀𝑵𝒊

)] =𝟏𝑵 . Hence µ − [cl(𝝀𝑵)] = 𝟏𝑵. 

(ii) ⟹ (iii) 

Let 𝜸𝑵  be a fuzzy neutrosophic µ-strongly residual set in (𝑿𝑵, 𝑻𝑵) . Then 𝟏𝑵  − 𝜸𝑵  is a fuzzy 

neutrosophic µ-strongly first category set in (𝑿𝑵, 𝑻𝑵). We obtain that µ−cl[(𝟏𝑵 −𝜸𝑵)] = 𝟏𝑵 implies 

that 𝟏𝑵 − [µ − Int(𝜸𝑵)] = 𝟏𝑵 . Hence µ − Int(𝜸𝑵) = 𝟎𝑵. 

(iii) ⟹ (i) 

Let 𝝀𝑵 be a fuzzy neutrosophic µ-strongly first category set in(𝑿𝑵, 𝑻𝑵). Then 𝝀𝑵 = ∨𝒊=𝟏
∞ (𝝀𝑵𝒊

), where 

(𝝀𝑵𝒊
)’s are fuzzy neutrosophic µ-strongly nowhere dense sets in (𝑿𝑵, 𝑻𝑵). We have 𝝀𝑵 is a fuzzy 

neutrosophic µ-strongly first category set then (𝟏𝑵 − 𝝀𝑵) is a fuzzy neutrosophic µ−strongly residual 

set in (𝑿𝑵, 𝑻𝑵). We obtain that µ − Int(𝟏𝑵  − 𝝀𝑵) =𝟎𝑵  which gives that 𝟏𝑵  − [µ − cl(𝝀𝑵𝒊
)] = 𝟎𝑵 . 

Therefore we get µ − cl(𝝀𝑵𝒊
)  = 𝟏𝑵  and hence µ − cl[∨𝒊=𝟏

∞ (𝝀𝑵𝒊
)] = 𝟏𝑵  , where(𝝀𝑵𝒊

) ’s are fuzzy 

neutrosophic µ-strongly nowhere dense sets in (𝑿𝑵, 𝑻𝑵). Hence (𝑿𝑵, 𝑻𝑵) is a fuzzy neutrosophic µ-

strongly Baire space.                   



Neutrosophic Sets and Systems, Vol. 99, 2026     98  

 

 

Poongothai Eswaran and Balaganesan Palanivelu , On the Theory of Fuzzy Neutrosophic Strongly µ- Category 

Sets and Their Associated µ- Baire spaces 
 

“The following diagram illustrates the relationship among fuzzy neutrosophic strongly µ-nowhere 

dense sets, µ-category sets, and µ-Baire spaces.” 

                     

Figure 1. Structural Hierarchy of Fuzzy Neutrosophic Strongly µ- Baire Space 

6. Applications 

Fuzzy neutrosophic strongly 𝜇 −nowhere dense and Baire Spaces play an important role in 

handling uncertainty, indeterminacy, and incomplete information in various real-world problems. In 

data analysis and information systems, these concepts help in identifying insignificant or negligible 

data regions within large datasets where uncertainty and indeterminacy are present. In medical 

diagnosis, fuzzy neutrosophic 𝜇 −Baire Spaces can be used to model complex patient data where 

symptoms, test results, and diagnoses may contain vagueness and indeterminate values. 

7. Conclusions   

In this study, we introduced and explored the concept of fuzzy neutrosophic µ-strongly various 

sets and fuzzy neutrosophic µ-strongly Baire space. We have examined the foundational properties of 

fuzzy neutrosophic µ-strongly various sets and fuzzy neutrosophic µ- strongly Baire space. Future work 

may include the study of other functions, compactness and connectedness in these sets and spaces as 

well as potential Generalizations and real-world applications.  
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