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I. INTRODUCTION 

           The fuzzy set was introduced by L.A.Zadeh in 1965, where each element had a degree of membership. 

The concept of fuzzy topological space was introduced by C.L.Chang in 1968. The notion of intuitionistic fuzzy 

set introduced by K.Atanassov is one of the generalisation of the notion of fuzzy set. The concept of 

Neutrosophic set was introduced by Smarandache. Neutrosophic operations were introduced by A.A.Salama. 

The concept of Neutrosophic β-open set was given by I.Arokiarani and R.Dhavaseelan[4].The concept of Baire 

space in fuzzy setting was introduced by G.Thangaraj and S.Anjalmose[10].The idea of Fuzzy 𝛽 Baire spaces 

was given by G.Thangaraj and R.Palani[11].  The idea of Neutrosophic Baire space was introduced by 

R.Dhavaseelan, S.Jafari, R.Narmada Devi[6]. 

 

II. PRELIMINARIES 

      In this work by a Neutrosophic Topological space we mean that a non-empty set X together with a 

Neutrosophic Topology 𝑁𝜏 and denote it by (X, 𝑁𝜏). The interior, closure and the complement of a Neutrosophic 

set P will be denoted by int(P), cl(P) and 1-P (or)P̅ respectively. 

Definition 2.1. [7,8] Let T,I,F be real standard or non standard subsets of  ]0−, 1+[, with  𝑠𝑢𝑝𝑇 = 𝑡𝑠𝑢𝑝 ,      

𝑖𝑛𝑓𝑇 = 𝑡𝑖𝑛𝑓 

𝑠𝑢𝑝𝐼 = 𝑖𝑠𝑢𝑝 , 𝑖𝑛𝑓𝐼 = 𝑖𝑖𝑛𝑓  

𝑠𝑢𝑝𝐹 = 𝐹𝑠𝑢𝑝 , 𝑖𝑛𝑓𝐹 = 𝑓𝑖𝑛𝑓 

𝑛 − 𝑠𝑢𝑝 = 𝑡𝑠𝑢𝑝 + 𝑖𝑠𝑢𝑝 + 𝑓𝑠𝑢𝑝 

𝑛 − 𝑖𝑛𝑓 = 𝑡𝑖𝑛𝑓 + 𝑖𝑖𝑛𝑓 + 𝑓𝑖𝑛𝑓 . T,I,F are neutrosophic components. 

Definition 2.2. [7,8]  Let X be a nonempty fixed set. A neutrosophic set [briefly Neu.Set] P is an object having 

the form P= {〈𝑥, 𝜇𝑃(𝑥), 𝜎𝑃(𝑥), 𝛾𝑃(𝑥)〉: 𝑥 ∈ 𝑋} where 𝜇𝑃(𝑥), 𝜎𝑃(𝑥)𝑎𝑛𝑑 𝛾𝑃(𝑥) represents the degree of 

membership function, the degree of indeterminacy and the degree of nonmembership respectively of each 

element 𝑥 ∈ 𝑋 to the set P. 

Remark 2.1. [7,8]  

(1) A Neu.Set  𝑃 = {〈𝑥, 𝜇𝑃(𝑥), 𝜎𝑃(𝑥), 𝛾𝑃(𝑥)〉: 𝑥 ∈ 𝑋} can be identified to an ordered triple 〈𝜇𝑃, 𝜎𝑃, 𝛾𝑃〉 in 
]0−, 1+[ on X. 

(2) For the sake of simplicity we shall use the symbol 𝑃 = 〈𝜇𝑃, 𝜎𝑃 , 𝛾𝑃〉 for the Neu.Set 𝑃 =
{〈𝑥, 𝜇𝑃(𝑥), 𝜎𝑃(𝑥), 𝛾𝑃(𝑥)〉: 𝑥 ∈ 𝑋}.  

Definition 2.3 . [7,8]  Let X be a nonempty set and the Neu.Sets P and Q in the form P=
{〈𝑥, 𝜇𝑃(𝑥), 𝜎𝑃(𝑥), 𝛾𝑃(𝑥)〉: 𝑥 ∈ 𝑋},  

𝑄 = {〈𝑥, 𝜇𝑄(𝑥), 𝜎𝑄(𝑥), 𝛾𝑄(𝑥)〉: 𝑥 ∈ 𝑋}. Then  

(a)P ⊆ Q iff μP(x) ≤ μQ(x), σP(x) ≤ σQ(x), and γP(x) ≥ γQ(x) for all x ∈ X;  

(b) 𝑃 = 𝑄 𝑖𝑓𝑓 𝑃 ⊆ 𝑄 𝑎𝑛𝑑 𝑄 ⊆ 𝑃; 
(c) �̅� = {〈𝑥, 𝛾𝑃(𝑥), 𝜎𝑃(𝑥), 𝜇𝑃(𝑥)〉: 𝑥 ∈ 𝑋} 

(d)𝑃 ∩ 𝑄 = {〈𝑥, 𝜇𝑃(𝑥) ∧ 𝜇𝑄(𝑥), 𝜎𝑃(𝑥) ∧ 𝜎𝑄(𝑥), γP(x) ∨ γQ(x) 〉: 𝑥 ∈ 𝑋}; 

(e)𝑃 ∪ 𝑄 = {〈𝑥, 𝜇𝑃(𝑥) ∨ 𝜇𝑄(𝑥), 𝜎𝑃(𝑥) ∨ 𝜎𝑄(𝑥), γP(x) ∧ γQ(x) 〉: 𝑥 ∈ 𝑋}; 

(f) [ ]𝑃 = {〈𝑥, 𝜇𝑃(𝑥), 𝜎𝑃(𝑥), 1 − 𝜇𝑃(𝑥)〉 ∶ 𝑥 ∈ 𝑋};   
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(g) 〈 〉𝑃 = {〈𝑥, 1 − 𝛾𝑃(𝑥), 𝜎𝑃(𝑥), 𝛾𝑃(𝑥)〉 ∶ 𝑥 ∈ 𝑋}.  
Definition 2.4.[7,8]  Let {𝑃𝑖 ∶ 𝑖 ∈ 𝐽} be an arbitrary family of neutrosophic sets X. Then 

(a) ⋂ 𝑃𝑖 = {〈𝑥,∧ 𝜇𝑃𝑖
(𝑥),∧ 𝜎𝑃𝑖

(𝑥),∨ 𝛾𝑃𝑖
(𝑥)〉: 𝑥 ∈ 𝑋}; 

(𝑏) ⋃ 𝑃𝑖 = {〈𝑥,∨ 𝜇𝑃𝑖
(𝑥),∨ 𝜎𝑃𝑖

(𝑥),∧ 𝛾𝑃𝑖
(𝑥)〉: 𝑥 ∈ 𝑋}. 

Since our main purpose is to construct the tools for developing Neutrosophic topological spaces (Neu.T.S), we 

introduce the Neu. sets 0𝑁 and 1𝑁 in X as follows: 

Definition.2.5.[7,8] 0𝑁 = {〈𝑥, 0,0,1〉 ∶ 𝑥 ∈ 𝑋} 𝑎𝑛𝑑 1𝑁 = {〈𝑥, 1,1,0〉 ∶ 𝑥 ∈ 𝑋}. 

Definition 2.6.[13]  A Neu. topology(𝑁𝜏) on a nonempty set X is a family 𝜏 of Neu.Sets in X satisfying the 

following axioms: 

 (i) 0𝑁 , 1𝑁 ∈ 𝜏 

(ii)𝐺1 ∩ 𝐺2 ∈ 𝜏. 

(iii)⋃𝐺𝑖 ∈ 𝜏 𝑓𝑜𝑟 𝑎𝑟𝑏𝑖𝑡𝑟𝑎𝑟𝑦 𝑓𝑎𝑚𝑖𝑙𝑦 {𝐺𝑖/𝑖 ∈ ⋀} ⊆ 𝜏.  

In this case the ordered pair (X,𝑁𝜏) or simply X is called a neutrosophic topological space (briefly Neu.T.S) and 

each Neu. Set in τ is called a neutrosophic open set (briefly Neu.O.S) . The complement P̅ of a Neu.O.S P in X 

is called a neutrosophic closed set (briefly Neu.C.S) in X. 

 Definition 2.7.[13]  Let P be a Neu. Set in a Neu.T.S (X, 𝑁𝜏) . Then  Neu.int(P) = ∪{G/ G is a Neu.O.Set in X 

and G ⊆ 𝑃 } is called the neutrosophic interior of P. 

Neu.cl(P)  = ∩{G/G is a Neu.C.Set in X and G ⊇ 𝑃} is called the  neutrosophic  closure of  P. 

It can also be shown that Neu.int(P) is Neu.O.Set and Neu.cl(P) is Neu.C.Set in X. 

a) P is Neu.O.Set if and only if P = Neu.int(P). 

b) P is Neu.C.Set if and only if P = Neu.cl(P) 

Proposition 2.1[13] For any Neu.Set P in (X,𝑁𝜏) we have 

a) Neu.int(C(P))=C(Neu.cl(P)). 

b) Neu.cl(C(P))=C(Neu.int(P)). 

Definition 2.8. [6] Let X be a nonempty set. If r, t, s be a real standard or non standard subsets of ]0−, 1+[ then 

the Neu. set 𝑥𝑟,𝑡,𝑠 is called a Neu. point (in short Neu.P) in X given by 

𝑥𝑟,𝑡,𝑠(𝑥𝑝) = {
(𝑟, 𝑡, 𝑠)         𝑖𝑓 𝑥 = 𝑥𝑝

(0,0,1),       𝑖𝑓 𝑥 ≠ 𝑥𝑝
} 

for 𝑥𝑝 ∈ 𝑋 is called the support of 𝑥𝑟,𝑡,𝑠. where r denotes the degree of membership value, t denotes the degree 

of membership value, t denotes the degree of indeterminacy and s denotes the degree of non-membership value. 

Proposition 2.2[16]. Let (X,𝑁𝜏) be a Neu.T.S and P, Q be the two Neu.Sets in X. Then the following properties 

hold: 

a) Neu.int(P)⊆P. 

b) P⊆Neu.cl(P). 

c) P⊆Q⇒ Neu.int(P) ⊆Neu.int(Q). 

d) P⊆Q⇒ Neu.cl(P) ⊆Neu.cl(Q). 

e) Neu.int(Neu.int(P))=Neu.int(P). 

f) Neu.cl(Neu.cl(P))=Neu.cl(P). 

g) Neu.int(P∪Q) ⊇ Neu.int(P) ∪ Neu.int(Q). 

h)Neu.int(P∩Q) = Neu.int(P) ∩ Neu.int(Q). 

i) Neu.cl(P∪Q)= Neu.cl(P) ∪ Neu.cl(Q). 

j) Neu.cl(P∩Q)⊆ Neu.cl(P) ∩ Neu.cl(Q). 

k) Neu.int(0𝑁) =0𝑁. 

l) Neu.int(1𝑁) =1𝑁. 

m) Neu.cl(0𝑁) =0𝑁.  

n) Neu.cl(1𝑁) =1𝑁. 

o) P⊆Q⇒ C(Q) ⊆C(P). 

Definition 2.9[7]. A Neu.Set P in Neu.T.S (X,𝑁𝜏) is called  neutrosophic dense(Neu.D) if there exists no 

neutrosophic closed set Q in (X,𝑁𝜏) such that P⊂Q⊂ 1𝑁 . 
Definition 2.10[7]. A Neu. set P in Neu.T.S (X,𝑁𝜏) is called neutrosophic nowhere dense set (Neu. N.D.Set) if 

there exists no Neu.O.Set Q in (X,𝑁𝜏) such that  Q ⊂Neu.cl(P) that is Neu.int(Neu.cl(P))= 0𝑁. 

Proposition 2.3. If P is a Neu.N.D.Set in (X,𝑁𝜏),then �̅� is a Neu.D.set in (X,𝑁𝜏). 

Definition 2.11[4]  A Neu.Set P in Neu.T.S X is said to be a neutrosophic β-open set (Neu.β OS) if 𝑃 ⊆

𝑁𝑐𝑙(𝑁𝑖𝑛𝑡(𝑁𝑐𝑙(𝑃))) and neutrosophic 𝛽-closed set(Neu. 𝛽CS) if. 𝑁𝑖𝑛𝑡 (𝑁𝑐𝑙(𝑁𝑖𝑛𝑡(𝑃))) ⊆ 𝑃. 

Definition 2.12.   Let  P be a Neu.Set in a Neu.T.S in (X,𝑁𝜏). Then  

Neu.𝛽int(P) = ∪{G/ G is a Neu.𝛽O.S in X and G ⊆ 𝑃 } is called the Neutrosophic 𝛽 interior of  P. 

Neu.𝛽cl(P)  = ∩{G/G is a Neu.𝛽C.S in X and G ⊇ 𝑃} is called the Neutrosophic  𝛽closure of  P. 

Theorem 2.13.  In a Neu.T.S (X,𝑁𝜏) the following are valid. 
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a) P is Neu. 𝛽 −open if and only if  Neu.𝛽int(P)=P. 

b) P is Neu. 𝛽 −closed if and only if Neu.𝛽cl(P)=P. 

Result 2.14.   Let P be a Neu.Set in a Neu.T.S (X,𝑁𝜏). Then  

    Neu.βcl(P)  =P∪ Nint(Ncl(Nint(P))). 

    Neu.βint(P) = P∩ Ncl(Nint(Ncl(P))). 

III. NEUTROSOPHIC β-NOWHERE DENSE SETS 

 Definition 3.1. A Neu.Set P in a Neu.T.S (X,𝑁𝜏) is called neutrosophic 𝛽-dense(Neu. 𝛽. 𝐷) if there exists no 

Neu. 𝛽.C.Set Q in (X, 𝑁𝜏) such that P ⊂ Q ⊂ 1N That is Neu.𝛽cl(P)= 1𝑁. 

Definition 3.2.  Let (X,𝑁𝜏) be a Neu.T.S. A Neu.Set P in (X,𝑁𝜏 ) is called a neutrosophic 𝛽-nowhere dense 

set(Neu.𝛽. 𝑁. 𝐷) if there exists no non-zero neutrosophic 𝛽-open set Q in (X,𝑁𝜏) such that Q⊂ Neu. βcl(P). That 

is Neu. βint(Neu. βcl(P)) = 0N. 

Example 3.1  Let X={p,q}.Define the  Neu. sets P,Q as follows: 

P=〈x, (
p

0.6
,

q

0.6
) , (

p

0.6
,

q

0.6
) , (

p

0.3
,

q

0.4
)〉 

Q=〈x, (
p

0.6
,

q

0.5
) , (

p

0.6
,

q

0.5
) , (

p

0.4
,

q

0.5
)〉 

Then 𝑁𝜏 = {0N, 1N, P, Q} is a Neu. topology on X. Thus (X, 𝑁𝜏) is a Neu. Topological space (Neu.T.S). P,̅ Q̅  are 

Neu. 𝛽-nowhere  dense sets. 

Proposition 3.1: If P is a Neu. β. N. D set in (X,𝑁𝜏), then �̅� is a Neu. β.D set in (X,𝑁𝜏). 

Proof: Let P be a Neu. 𝛽.N.D set in (X, 𝑁𝜏). Then Neu. βint(Neu. βcl(P)) = 0N. 

Now 1- Neu. βint(Neu. βcl(P)) = 1 − 0N = 1N and                                                    hence 

 Neu. βcl(Neu. βint(1 − P)) = 1N. 

But Neu. βcl(Neu. βint(1 − P)) ≤ Neu. βcl(1 − P) implies that 1N ≤ Neu. βcl(1 − P). 

That is Neu. βcl(1 − P) = 1N  in (X, 𝑁𝜏). Therefore,(1-P) is a Neu.𝛽.D set in (X, 𝑁𝜏). 

Proposition 3.2:  If P is a Neu. 𝛽.C.Set in (X, 𝑁𝜏), then P is a Neu.𝛽.N.D set in (X, 𝑁𝜏) if and only if 

Neu. βint(P) = 0N. 

Proof: Let P be a Neu.𝛽.C.Set  in (X, 𝑁𝜏), then Neu. βcl(P) = P. If Neu. βint(P) = 0N, Then 

Neu. βint(Neu. βcl(P)) = Neu. βint(P) = 0N. So P is a  Neu. 𝛽.N.D set in (X, 𝑁𝜏). Conversely, let P be a 

Neu.β.N.D set in(X, 𝑁𝜏), then Neu. βint(Neu. βcl(P)) = 0N which implies that Neu. βint(P) =

Neu. βint(Neu. βcl(P)) = 0N,since P is a Neu.𝛽CS,  Neu. βcl(P) = P. 

Proposition 3.3: If P is a Neu.𝛽.N.D set in a Neu.T.S(X, 𝑁𝜏), then Neu. βint(P) = 0N. 

Proof: Let P be a Neu.𝛽.N.D set in (X, 𝑁𝜏). Then Neu. βint(Neu. βcl(P)) = 0N in (X, 𝑁𝜏). Now Neu. βint(P) ≤

Neu. βint(Neu. βcl(P)) implies that Neu. βint(P) ≤ 0N in (X, 𝑁𝜏). (i.e) Neu. βint(P) = 0N in (X, 𝑁𝜏). 

Proposition 3.4: If P is a Neu.𝛽.N.D set in a Neu.T.S (X, 𝑁𝜏), then Neu. βcl(P) is a Neu.𝛽. 𝑁. 𝐷 set in (X, 𝑁𝜏). 

Proof: Let P be a Neu.𝛽.N.D set in (X, 𝑁𝜏). Then Neu. βint(Neu. βcl(P)) = 0N in (X, 𝑁𝜏). 

Now, Neu. βint(Neu. βcl(Neu. βcl(P))) = Neu. βint(Neu. βcl(P)) and hence 

 Neu. βint(Neu. βcl(Neu. βcl(P))) = 0N in (X, 𝑁𝜏).Therefore Neu. βcl(P) is a Neu.𝛽.N.D set in (X, 𝑁𝜏). 

Proposition 3.5: If P is a Neu.𝛽.N.D Set in a Neu.T.S (X, 𝑁𝜏),then 1-Neu. βcl(P) is a Neu. 𝛽.D.Set in (X, 𝑁𝜏). 

Proof: Let P be a Neu. 𝛽.N.D.Set in (X, 𝑁𝜏). Then by proposition 3.4, Neu. βcl(P) is a Neu.𝛽. 𝑁. 𝐷 set in 

(X, 𝑁𝜏). By proposition 2.1 1- Neu. βcl(P) is a Neu.𝛽. 𝐷 set in (X, 𝑁𝜏). 

Proposition 3.6: If P is a Neu.𝛽.N.D Set in a Neu.T.S (X, 𝑁𝜏), then Neu. βint(1 − P) is a Neu. 𝛽.D.Set in 

(X, 𝑁𝜏). 

Proof: Let P be a Neu. 𝛽.N.D.Set in (X, 𝑁𝜏). Then by proposition 3.5, 1-Neu. βcl(P) is a Neu. 𝛽.D.Set in 

(X, 𝑁𝜏). Now 1-Neu. βcl(P)=Neu. βint(1 − P) in (X, 𝑁𝜏) and hence Neu. βint(1 − P) is a Neu. 𝛽. D. Set  
(X, Nτ). 

Proposition 3.7: If P is a Neu.𝛽.N.D  and Neu.C.Set in a Neu.T.S (X, 𝑁𝜏), then P is a Neu.N.D set in (X, 𝑁𝜏). 

Proof: Let P be a Neu. 𝛽.N.D and Neu.CS in (X, 𝑁𝜏). Then, Neu. βint(Neu. βcl(P)) = 0N and Neu. βcl(P) = P  

in (X, 𝑁𝜏). But Neu. βint(P) ≤ Neu. βint(Neu. βcl(P)), implies that Neu. βint(P) ≤ 0N (i.e) Neu. βint(P) = 0N 

in (X,𝑁𝜏).We have Neu. int(P) ≤ Neu. βint(P), and hence Neu. int(P) = 0N.Then Neu. int(cl(P)) =

Neu. int(P) = 0N in (X, 𝑁𝜏).Therefore, P is a Neu.N.D set in (X, 𝑁𝜏). 

IV. NEUTROSOPHIC 𝛽 − BAIRE SPACE 

Definition 4.1: Let (X, 𝑁𝜏) be a neutrosophic topological space. A Neu. set P in  (X, 𝑁𝜏)is called neutrosophic 

𝛽 − first category(Neu.𝛽. 𝐹. 𝐶) if 𝑃 = ⋃ 𝑃𝑖
∞
𝑖=1 , where 𝑃𝑖’s are Neu. 𝛽.N.D set in (X, 𝑁𝜏). Anyother Neu.set in 

(X, 𝑁𝜏) is said to be of neutrosophic 𝛽 − second category(Neu. 𝛽. 𝑆. 𝐶.). 

Definition 4.2: Let P be a Neu.𝛽. 𝐹. 𝐶 set in a Neu.T.S (X, 𝑁𝜏).Then 1-P is called a neutrosophic 𝛽 − residual set 

in (X, 𝑁𝜏). 

Example 4.1: Let X={p,q}.Define the Neu. sets P,Q as follows: 
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P=〈x, (
p

0.6
,

q

0.5
) , (

p

0.6
,

q

0.5
) , (

p

0.3
,

q

0.4
)〉 

Q=〈x, (
p

0.6
,

q

0.6
) , (

p

0.6
,

q

0.6
) , (

p

0.3
,

q

0.5
)〉 

Then 𝑁𝜏 = {0N, 1N, P, Q, P ∪ Q, P ∩ Q} is a Neutrosophic topology on X. Thus (X, 𝑁𝜏) is a neutrosophic 

topological space (Neu.T.S).  𝑃,̅ �̅�, 𝑃 ∪ 𝑄̅̅ ̅̅ ̅̅ ̅̅ , 𝑃 ∩ 𝑄̅̅ ̅̅ ̅̅ ̅̅  are neutrosophic 𝛽-nowhere dense sets and [�̅� ∪ �̅� ∪ 𝑃 ∪ 𝑄̅̅ ̅̅ ̅̅ ̅̅ ∪
𝑃 ∩ 𝑄̅̅ ̅̅ ̅̅ ̅̅ ] = 𝑃 ∩ 𝑄̅̅ ̅̅ ̅̅ ̅̅  is a Neu.𝛽.F.C Set. 

Definition 4.3: Let(X, 𝑁𝜏)  be a Neu.T.S. Then (X, 𝑁𝜏) is called a neutrosophic 𝛽 − Baire space if 

Nβint(⋃ Pi) = 0N
∞
i=1  , where 𝑃𝑖’s are neutrosophic 𝛽-nowhere dense set in (X, 𝑁𝜏).  

In Example 4.1, The sets 𝑃,̅ �̅�, 𝑃 ∪ 𝑄̅̅ ̅̅ ̅̅ ̅̅ , 𝑃 ∩ 𝑄̅̅ ̅̅ ̅̅ ̅̅  are neutrosophic 𝛽-nowhere dense sets  and Neu.𝛽int[�̅� ∪ �̅� ∪
𝑃 ∪ 𝑄̅̅ ̅̅ ̅̅ ̅̅ ∪ 𝑃 ∩ 𝑄̅̅ ̅̅ ̅̅ ̅̅ ] = Nβint(P ∩ Q̅̅ ̅̅ ̅̅ ̅) =0𝑁 is a Neu.𝛽.B.Space. 

Proposition 4.1: If  Neu. βint(⋃ Pi) = 0N
∞
i=1 , where  Neu. βint(Pi) = 0N where 𝑃𝑖’s are Neu. 𝛽.C.set in  a 

Neu.T.S (X, 𝑁𝜏). Then (X, 𝑁𝜏) is a Neu.𝛽. B. space. 

Proof: Let 𝑃𝑖’s be the Neu.𝛽.C.Sets in  a Neu.T.S(X, 𝑁𝜏).Since Neu. βint(Pi) = 0N by proposition 3.3,  𝑃𝑖’s are 

Neu.β. N. D sets in (X, 𝑁𝜏), implies that (X, 𝑁𝜏) is a Neu. 𝛽.B space. 

Proposition 4.2: If Neu. βcl(⋂ Pi) = 1N
∞
i=1 ,  where 𝑃𝑖’s are Neu. 𝛽.D  and Neu.𝛽.O.Sets in  a Neu.T.S (X, 𝑁𝜏). 

Then (X, 𝑁𝜏) is a Neu. β. B space. 

Proof: Now Neu. βcl(⋂ Pi) = 1N
∞
i=1 ,  implies that 1 − Neu. βcl(⋂ Pi) = 1 − 1 = 0N.

∞
i=1   Then Neu. βint(1 −

⋂ Pi) = 0N.
∞
i=1  in (X, 𝑁𝜏). This implies that Neu. βint(⋃ (1 − Pi)) = 0N

∞
i=1 .Since 𝑃𝑖’s are Neu.𝛽.D in  (X, 𝑁𝜏) 

, Neu. βcl(Pi) = 1N and   Neu. βint(1 − Pi) = 1 − Neu. βcl(Pi) = 1 − 1 = 0N and  (1 − Pi)′s are Neu.𝛽.C sets 

in (X, 𝑁𝜏).Then by proposition 4.1 , the Neu.T.S (X, 𝑁𝜏) is a Neu. 𝛽. 𝐵 space. 

Proposition 4.3: Let (X, 𝑁𝜏) be a Neu.T.S.Then the following  results are equivalent. 

(1) (X, 𝑁𝜏) is a Neu. 𝛽.B.space. 

(2) Neu. βint(P) = 0N, for every Neu. 𝛽.F.C set P in (X, 𝑁𝜏). 

(3) Neu. βcl(Q) = 1N, for every Neu.𝛽 − residual set Q in (X, 𝑁𝜏). 

Proof:  (1)⇒(2),Let P be a Neu. 𝛽.F.C set  in (X, 𝑁𝜏). Then,  𝑃 = ⋃ 𝑃𝑖
∞
𝑖=1  where 𝑃𝑖’s are Neu. 𝛽.N.D set in 

(X, 𝑁𝜏). Now N𝑒𝑢. βint(P) = Neu. βint(⋃ Pi)
∞
i=1 = 0N (since (X, 𝑁𝜏) is a Neu.𝛽.B. space).Therefore, 

Neu. βint(Pi) = 0N  in (X, 𝑁𝜏). 

(2) ⇒(3), Let Q be a Neu.𝛽 − residual set  in (X,𝑁𝜏). Then 1-Q is a Neu. 𝛽.F.C set  in (X, 𝑁𝜏). By hypothesis, 

Neu. βint(1 − Q) = 0N in (X, 𝑁𝜏). This implies that  1 − Neu. βcl(Q) = 0N and hence Neu. βcl(Q) = 1N in 

(X, 𝑁𝜏). 

  (3)⇒(1),Let P be a Neu.𝛽.F.C set  in (X, 𝑁𝜏). Then,  𝑃 = ⋃ 𝑃𝑖
∞
𝑖=1  where 𝑃𝑖’s are Neu.𝛽.N. 

D set in (X, 𝑁𝜏). Since P is a Neu.𝛽.F.C set  in (X, 𝑁𝜏), 1-P is a Neu.𝛽 − residual set in (X, 𝑁𝜏). By 

hypothesis, Neu. βcl(1 − P) = 1N. Then, 1 − Neu. βint(P) = 1N in (X, 𝑁𝜏). This implies that Neu. βint(P) =
0N in (X, 𝑁𝜏). Hence Neu. βint(⋃ Pi)

∞
i=1 = 0N, where 𝑃𝑖’s are Neu.𝛽.N.D set in (X, 𝑁𝜏). This implies that 

(X, 𝑁𝜏) is a Neu.𝛽.B. space. 

Proposition 4.4: If a Neu.T.S(X, 𝑁𝜏) is a Neu.𝛽.B space and if every Neu.β. N. D set in (X,𝑁𝜏) is a Neu.C.Set in 

(X, 𝑁𝜏),Then the Neu.T.S(X, 𝑁𝜏) is a Neu.B.space. 

Proof: Let (X, 𝑁𝜏) be a Neu.𝛽.B. space such that Neu.𝛽.N.D set in (X, 𝑁𝜏) is a Neu.C.Set in (X, 𝑁𝜏). Since, 

(X, 𝑁𝜏) is a Neu.𝛽. 𝐵 space then Neu. βint(⋃ Pi)
∞
i=1 = 0N, where 𝑃𝑖’s are Neu.𝛽.N.D set in (X, 𝑁𝜏). Since the 

Neu.𝛽.N.D set 𝑃𝑖’s  in (X, 𝑁𝜏) are Neu.C.Sets in (X, 𝑁𝜏)  by proposition 3.6, 𝑃𝑖’s are Neu.N.D sets in(X, 𝑁𝜏) in 

(X, 𝑁𝜏). Now Neu. int(⋃ Pi
∞
i=1 ) ≤ Neu. βint(⋃ Pi

∞
i=1 ), and Neu. βint(⋃ Pi

∞
i=1 )= 0N, implies that 

Neu. int(⋃ Pi
∞
i=1 ) = 0N in (X, 𝑁𝜏).Thus Neu. int(⋃ Pi

∞
i=1 ) = 0N where 𝑃𝑖’s are Neu.N.D set in (X, 𝑁𝜏), implies 

that (X, 𝑁𝜏) is  Neu.B.space. 

Proposition 4.5: If a Neu.T.S (X, 𝑁𝜏) is a Neu.B.space and  every Neu.N.D.Set P in (X, 𝑁𝜏) is a Neu.C.Set, then 

(X, 𝑁𝜏) is not a Neu.𝛽. B.space. 

Proof:  Let (X, 𝑁𝜏) be   a Neu.B.space such that every  Neu.N.D set in (X, 𝑁𝜏) is a Neu.C.Set in (X, 𝑁𝜏). Since, 

(X, 𝑁𝜏) is a Neu.B.space, Neu. int(⋃ Pi
∞
i=1 ) = 0N ,where 𝑃𝑖’s are Neu.N.D set in (X, 𝑁𝜏).Since, the Neu.N.D set 

(𝑃𝑖)’s in (X, 𝑁𝜏) are Neu.C.Set in (X, 𝑁𝜏) by proposition 3.6 𝑃𝑖’s are Neu.𝛽.N.D set in (X, 𝑁𝜏). Now 

Neu. int(⋃ Pi
∞
i=1 ) ≤ Neu. βint(⋃ Pi

∞
i=1 ), and Neu. int(⋃ Pi

∞
i=1 )= 0N, implies that Neu. βint(⋃ Pi

∞
i=1 ) ≠ 0N 

implies that (X, 𝑁𝜏) is not a Neu. 𝛽.B. space. 
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