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Abstract 

The purpose of this paper is to investigate scatteredness on nano ideal 

topological spaces. We introduce the notion of nIsαg − scattered space 

and investigated certain properties. Also, we have introduced 𝒩𝓈αℊ
⋆
− 

isolated points, 𝒩𝓈αℊ
⋆
− derived sets, 𝒩𝓈αℊ

⋆
− dense sets, nIsαg − dense 

sets and discuused their characteristics. Further, we have studied the 

equivalent conditions of nIsαg − scattered space.  

Keywords:nIsαg − scattered space, 𝒩𝓈αℊ
⋆
− isolated points, 𝒩𝓈αℊ

⋆
− 

derived sets, 𝒩𝓈αℊ
⋆
− dense sets, nIsαg − dense sets 

 

1. Introduction 

Parimal et.al[2] introduce the notion of nano ideal topological spaces as follows: Let  Γ,𝒩, ℐ  be a 

nano ideal topological space with an ideal ℐ on Γ, where 𝒩 = τℛ 𝒳  and if 2Γ is the set of all 

subsets of Γ, a set operator  .  n
∗ : 2Γ → 2Γ, called a nano local function (briefly, n − local function of 

ℋ with respect to 𝒩 and ℐ is defined as follows: for ℋ ⊂  𝒳,ℋ𝓃
∗   ℐ,𝒩 = {γ ∈ Γ:𝒢𝓃 ∩ℋ ∉ ℐ for 

every 𝒢𝓃 ∈ 𝒢𝓃 γ }, where 𝒢𝓃 = {𝒢𝓃: γ ∈ 𝒢𝓃,𝒢𝓃 ∈ 𝒩}. We will simply write ℋ𝓃
∗  for ℋ𝓃

∗   ℐ,𝒩 . 
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Pasunkilipandian et.al[4] introduce a new class of generalized closed sets in nano ideal topological 

space namely, nℐsαg closed sets.  

2.Preliminaries 

Definition 2.1[1] Let Γ be a nonempty finite set of objects called the universe and ℛ be an 

equivalence relation on Γ named as indiscernibility relation. Then Γ is divided into disjoint 

equivalence classes. Elements belonging to the same equivalence class are said to be indiscernible 

with one another. The pair  Γ,ℛ  is said to be an approximation space. Let 𝒳 ⊆ Γ. Then, 

(i)The lower approximation of 𝒳 with respect to ℛ is the set of all objects which can be for certain 

classified as 𝒳 with respect to ℛ and is denoted by Lℛ 𝒳 . That is,  Lℛ 𝒳 =∪x∈Γ {ℛ 𝒳 ⊆ X: x ∈

Γ} where ℛ 𝒳  denotes the equivalence class determined by x ∈ Γ. 

(ii)The upper approximation of 𝒳 with respect to ℛ is the set of all objects which can be possibly 

classified as 𝒳 with respect to ℛ and is denoted by Uℛ 𝒳 . That is,  

Uℛ 𝒳 =∪x∈Γ {ℛ 𝒳 :ℛ 𝒳 ∩ X ≠ ∅, x ∈ Γ} where ℛ 𝒳  denotes the equivalence class 

determined by x ∈ Γ. 

 (iii) The boundary region of 𝒳 with respect to ℛ is the set of all objects which can be classified 

neither as 𝒳 nor as not −𝒳 with respect to ℛ and is denoted by Bℛ 𝒳 . That is, Bℛ 𝒳 =

Uℛ 𝒳 − Lℛ 𝒳 . 

Definition 2.2 [1] Let Γ be a universe, ℛ be an equivalence relation on Γ and 𝒩ℛ 𝒳 =

{𝒰,∅, Lℛ 𝒳 , Uℛ 𝒳 , Bℛ 𝒳 }, where X ⊆ Γ, satisfies the following axioms: 

(i) 𝒰,∅ ∈ 𝒩ℛ 𝒳 .  

(ii) The union of the elements of any sub-collection of 𝒩ℛ 𝒳  is in 𝒩ℛ 𝒳 .  

(iii) The intersection of the elements of any finite subcollection of 𝒩ℛ 𝒳  is in 𝒩ℛ 𝒳 . 

Therefore, 𝒩ℛ 𝒳  is a topology on Γ called the nano topology on Γ with respect to 𝒳. We call 

 Γ,𝒩ℛ 𝒳   as the nano topological space. The elements of 𝒩ℛ 𝒳  are called nano open sets 

(briefly, n- open sets). The complement of a nano open set is called a nano closed set (briefly, n − 

closed set). 

Definition 2.3 [3] A subset 𝒞 of a nano topological space  Γ,𝒩  is said to be nano semi α− open 

set (briefly, NSα − O.S)  if there exists a nα−open set 𝒫 in Γ such that 𝒫 ⊆ 𝒞 ⊆ n − cl 𝒫  or 

equivalently if 𝒞 ⊆ n − cl nα − int 𝒫  .The family of all NSα − O.S of 𝒰 is denoted by 

NSαO 𝒰,ℳ . 
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Definition 2.4 [4] A subset ℋ of a nano ideal topological space  Γ,𝒩, ℐ  is said to be nano ideal 

semi α− generalized closed set (briefly,  nℐ𝓈αg − closed set ) if ℋ𝓃
∗ ⊆ 𝒦 whenever ℋ ⊆ 𝒦 and 𝒦 

is nano semi α − open. 

Definition 2.5 [4] A subset ℋ of a nano topological space  Γ,𝒩  is said to be nano semi α− 

generalized closed set (briefly,  n𝓈αg − closed set ) if n − cl ℋ ⊆ 𝒦 whenever ℋ ⊆ 𝒦 and 𝒦 is 

nano semi α − open. 

Definition 2.6[8]Let  Γ,𝒩, ℐ  be a nℐ − topological space and  .  sαg∗
 be a set operator from 2Γ to 

2Γ, where 2Γ is the set of all subsets of Γ. For a subset ℋ ⊂ Γ, ℋ𝓃𝓈αℊ
∗  ℐ,𝒩 = {x ∈ Γ:𝒢𝓃 ∩ℋ ∉ ℐ, 

for every 𝒢𝓃 ∈ 𝒩𝓈αℊ γ } is called the nano semi α generalized local function (briefly, nsαg − local 

function) of ℋ with respect to ℐ and 𝒩. We will simply write ℋ𝓃𝓈αℊ
∗  instead of ℋ𝓃𝓈αℊ

∗  ℐ,𝒩 . 

Definition 2.6[9]Let  X, τ, I  be an ideal space and let h ∈ A ⊂ X.  

(1) h is called a ∗ − isolated point of A in h if there exists U ∈ τ∗ h  such that U ∩ A = {h}. 

(2) h is called a ∗ − accumulation point of A in h if U ∩  A − {h} ≠ ∅ for any U ∈ τ∗ h . 

The set of all ∗ − isolated points of A in h is denoted by I∗ A  I, τ  or I∗ A . The set of all ∗ − 

accumulation points of A in h is denoted by d∗ A  I, τ  or d∗ A , which is called the ∗ − derived set 

of A in h. 

Definition 2.7[7] Let  X, τ, I  be an ideal space. 

1. A ⊂ X is called ∗ − dense in h if cl∗ A = X. 

2. A ⊂ X is called I − dense in h if A∗ = X. 

Definition2.8[9] Let  X, τ, I  be an ideal space. X is called I − scattered if I∗ A ≠ ∅ for any 

A ∈ 2X − {∅}. 

Definition 2.9[6] An ideal space  X, τ, I  is called I − resolvable if X has two disjoint I − dense 

subsets. Otherwise, X is I − irresolavble. 

3. 𝓝𝓼𝛂𝓰∗ − isolated points and 𝓝𝓼𝛂𝓰∗ − derived sets 

Definition 3.1 Let  Γ,𝒩, ℐ  be a nℐ − topological space and let γ ∈ ℋ ⊂ Γ. Then γ is called a 

(i) 𝒩∗ − isolated point of ℋ in Γ if there exists 𝒢 ∈ 𝒩∗ γ  such that 𝒢 ∩ℋ = {γ}. 

(ii) 𝒩∗ − accumulation point of ℋ in Γ if 𝒢 ∩  ℋ − {γ} ≠ ∅ for any 𝒢 ∈ 𝒩∗ γ . 
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(iii) 𝒩𝓈αℊ∗ − isolated point of ℋ in Γ if there exists 𝒢 ∈ 𝒩𝓈αℊ∗ γ  such that 𝒢 ∩ℋ = {γ}. 

(iv) 𝒩𝓈αℊ∗ − accumulation point of ℋ in Γ if 𝒢 ∩  ℋ − {γ} ≠ for any 𝒢 ∈ 𝒩𝓈αℊ∗ γ . 

The set of all 𝒩∗ − isolated points (resp.𝒩𝓈αℊ∗ − isolated points) of ℋ in Γ is denoted by 

nI∗ ℋ  ℐ,𝒩  or nI∗ ℋ  (resp. nsαgI∗ ℋ  ℐ,𝒩  or nsαgI∗ ℋ . The set of all 𝒩∗ − accumulation 

points (resp.𝒩𝓈αℊ∗ − accumulation points) of ℋ in Γ is denoted by nd∗ ℋ  ℐ,𝒩  or nd∗ ℋ , 

(resp. nsαgd∗ ℋ  ℐ,𝒩  or nsαgd∗ ℋ ) which is called the n∗ − derived set (resp.  nsαg∗ − 

derived set)  of ℋ in Γ. 

Example 3.2 Consider the nℐ − topological spaces  Δ1,𝒩1, ℐ1  and  Δ1,𝒩1, ℐ2  as follows:  

 Δ1 = {δ1, δ2 , δ3, δ4} ; Δ1/ℛ = {{δ1}, {δ2, δ4}, {δ3}} ; 𝒳 = {δ2, δ4} ; 

𝒩1 = {∅,Δ1, {δ1}, {δ1, δ2, δ4}, {δ2, δ4}} ; ℐ1 = {∅, {δ2}} and 

Δ1 = {δ1, δ2 , δ3, δ4} ; Δ1/ℛ = {{δ1}, {δ2, δ4}, {δ3}} ; 𝒳 = {δ2, δ4} ; 

𝒩1 = {∅,Δ1, {δ1}, {δ1 , δ2, δ4}, {δ2, δ4}} ;  ℐ2 = {∅, {δ2}}. 

Refer the following table for 𝒩∗ isolated points (resp.𝒩𝓈αℊ∗ − isolated points) and 𝒩∗ 

accumulation points (resp.𝒩𝓈αℊ∗ − accumulation points). 

ℋ ℐ1 = {∅, {δ2}} ℐ2 = {∅, {δ2}, {δ3}, {δ2 , δ3}} 

𝑛𝐼∗ ℋ  𝑛𝑑∗ ℋ  𝑛𝑠𝛼𝑔𝐼
∗ ℋ  𝑛𝑠𝛼𝑔𝑑

∗ ℋ  𝑛𝑠𝛼𝑔𝐼
∗ ℋ  𝑛𝑠𝛼𝑔𝑑

∗ ℋ  

𝛥1 {𝛿1,𝛿4} {𝛿2, 𝛿3} {𝛿1,𝛿2, 𝛿4} {𝛿3} {𝛿1, 𝛿2, 𝛿4} {𝛿3} 

{𝛿1} {𝛿1} {𝛿3} {𝛿1} {𝛿3} {𝛿1} {𝛿3} 

{𝛿2} {𝛿2} ∅ {𝛿2} ∅ {𝛿2} ∅ 

{𝛿3} {𝛿3} ∅ {𝛿3} ∅ {𝛿3} ∅ 

{𝛿4} {𝛿4} {𝛿3} {𝛿4} {𝛿3} {𝛿4} {𝛿3} 

{𝛿1, 𝛿2} {𝛿1,𝛿2} {𝛿3} {𝛿1, 𝛿2} {𝛿3} {𝛿1,𝛿3} {𝛿3} 

{𝛿1, 𝛿3} {𝛿1} {𝛿3} {𝛿1} {𝛿3} {𝛿1} {𝛿3} 

{𝛿1, 𝛿4} {𝛿1,𝛿4} {𝛿2, 𝛿3} {𝛿1, 𝛿4} {𝛿3} {𝛿1,𝛿4} {𝛿3} 

{𝛿2, 𝛿3} {𝛿2, 𝛿3} ∅ {𝛿2, 𝛿3} ∅ {𝛿2, 𝛿3} ∅ 

{𝛿2, 𝛿4} {𝛿4} {𝛿2, 𝛿3} {𝛿2, 𝛿4} {𝛿3} {𝛿2, 𝛿4} {𝛿3} 

{𝛿3, 𝛿4} {𝛿4} {𝛿2, 𝛿3} {𝛿4} {𝛿3} {𝛿4} {𝛿3} 

{𝛿1,𝛿2, 𝛿3} {𝛿1,𝛿2} {𝛿3} {𝛿1, 𝛿2} {𝛿3} {𝛿1,𝛿2} {𝛿3} 

{𝛿1,𝛿2, 𝛿4} {𝛿1,𝛿4} {𝛿2, 𝛿3} {𝛿1,𝛿2, 𝛿4} {𝛿3} {𝛿1, 𝛿2, 𝛿4} {𝛿3} 
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{𝛿1,𝛿3, 𝛿4} {𝛿1,𝛿4} {𝛿2, 𝛿3} {𝛿1, 𝛿4} {𝛿3} {𝛿1,𝛿4} {𝛿3} 

{𝛿2, 𝛿3, 𝛿4} {𝛿4} {𝛿2, 𝛿3} {𝛿2, 𝛿4} {𝛿3} {𝛿2, 𝛿4} {𝛿3} 

  Table 3.1. 𝒩𝓈𝛼ℊ∗ − isolated points and 𝒩𝓈𝛼ℊ∗ − accumulation points 

Theorem 3.3 Let  𝛤,𝒩, ℐ  be a 𝑛ℐ − topological space. Then for ℋ,𝒦 ⊂ 𝛤, 

(i) 𝑛𝑠𝛼𝑔𝐼
∗ ℋ = ℋ −  𝑛𝑠𝛼𝑔𝑑

∗ ℋ  . 

(ii) 𝑛𝐼∗ ℋ ⊂ 𝑛𝑠𝛼𝑔𝐼
∗ ℋ ⊂ ℋ. 

(iii) (a) ℋ =  𝑛𝑠𝛼𝑔𝐼
∗ ℋ  ∪   𝑛𝑠𝛼𝑔𝑑

∗  ℋ  ∩ ℋ  ;  

(b)  𝑛𝑠𝛼𝑔𝑑
∗ ℋ  ∩ℋ = ℋ ∖  𝑛𝑠𝛼𝑔𝐼

∗ ℋ  . 

(iv) If ℋ ∈ 𝒩𝓈𝛼ℊ∗ − {∅} and  ℋ ⊂  𝒦 then 𝑛𝑠𝛼𝑔𝐼
∗ ℋ ⊂ 𝑛𝑠𝛼𝑔𝐼

∗ 𝒦 . 

(v) (a)  𝑛𝑠𝛼𝑔𝐼
∗ ℋ  ∩  𝑛𝑠𝛼𝑔𝐼

∗ 𝒦  ⊂ 𝑛𝑠𝛼𝑔𝐼
∗ ℋ ∩𝒦  ;  

(b) 𝑛𝑠𝛼𝑔𝐼
∗ ℋ ∪𝒦 ⊂  𝑛𝑠𝛼𝑔𝐼

∗ ℋ  ∪  𝑛𝑠𝛼𝑔𝐼
∗ 𝒦  . 

Proof: (i) Let 𝛾 ∈ 𝑛𝑠𝛼𝑔𝐼
∗ ℋ . Then 𝒢 ∩ℋ = {𝛾} for some 𝒢 ∈ 𝒩𝓈𝛼ℊ∗ 𝛾 . This implies 𝒢 ∩

 ℋ − {𝛾} = ∅. Then 𝛾 ∉ 𝑛𝑠𝛼𝑔𝑑
∗ ℋ . Thus, 𝛾 ∈ ℋ − 𝑛𝑠𝛼𝑔𝑑

∗ ℋ  and so 𝑛𝑠𝛼𝑔𝐼
∗ ℋ ⊂ ℋ −

𝑛𝑠𝛼𝑔𝑑
∗ ℋ . Conversely, let 𝛾 ∈ ℋ − 𝑛𝑠𝛼𝑔𝑑

∗ ℋ . Since 𝛾 ∉ 𝑛𝑠𝛼𝑔𝑑
∗ ℋ , we have 𝒢 ∩

 ℋ − {𝛾} = ∅ for some 𝒢 ∈ 𝒩𝓈𝛼ℊ∗ 𝛾 . Note that 𝒢 ∩ℋ = {𝛾}. Then 𝛾 ∈ 𝑛𝑠𝛼𝑔𝐼
∗ ℋ  and so 

𝑛𝑠𝛼𝑔𝐼
∗ ℋ ⊃ ℋ − 𝑛𝑠𝛼𝑔𝑑

∗ ℋ . Hence, 𝑛𝑠𝛼𝑔𝐼
∗ ℋ = ℋ − 𝑛𝑠𝛼𝑔𝑑

∗ ℋ . 

(ii) Since every 𝒩∗ − closed set is 𝒩𝓈𝛼ℊ∗ − closed, the result follows. 

(iii) (a) For any 𝛾 ∈ ℋ and 𝒢 ∈ 𝒩𝓈𝛼ℊ∗ 𝛾 , 𝒢 ∩ℋ = {𝛾} or 𝒢 ∩ {ℋ − {𝛾}} ≠ ∅, then 𝛾 ∈

 𝑛𝑠𝛼𝑔𝐼
∗ ℋ ∪ 𝑛𝑠𝛼𝑔𝑑

∗ ℋ   and ℋ ⊂  𝑛𝑠𝛼𝑔𝐼
∗ ℋ  ∪  𝑛𝑠𝛼𝑔𝑑

∗ ℋ  . Thus, ℋ ⊂  𝑛𝑠𝛼𝑔𝐼
∗ ℋ ∪

𝑛𝑠𝛼𝑔𝑑∗ℋ∩ℋ=𝑛𝑠𝛼𝑔𝐼∗ℋ∪𝑛𝑠𝛼𝑔𝑑∗ℋ∩ℋ and ℋ⊃𝑛𝑠𝛼𝑔𝐼∗ℋ∪𝑛𝑠𝛼𝑔𝑑∗ℋ∩ℋ. Hence, 

ℋ = 𝑛𝑠𝛼𝑔𝐼
∗ ℋ ∪  𝑛𝑠𝛼𝑔𝑑

∗ ℋ ∩ℋ . 

(b) The result follows from (a). 

(iv) Let 𝛾 ∈ 𝑛𝑠𝛼𝑔𝐼
∗ ℋ . Then 𝒢 ∩ℋ = {𝛾} for some 𝒢 ∈ 𝒩𝓈𝛼ℊ∗ 𝛾 . Since ℋ ∈ 𝒩𝓈𝛼ℊ∗ − {∅}, 

𝒢 ∩ℋ ∈ 𝒩𝓈𝛼ℊ∗ − {∅}. Note that  𝒢 ∩ℋ ∩ 𝒦 = {𝛾}. Then 𝛾 ∈ 𝑛𝑠𝛼𝑔𝐼
∗ 𝒦 . Thus 𝑛𝑠𝛼𝑔𝐼

∗ ℋ ⊂

𝑛𝑠𝛼𝑔𝐼
∗ 𝒦 .  

(v) The result is trivial. 
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Lemma 3.4 Let  𝛤,𝒩, ℐ  and  𝛤,𝒩, ℐ′  be two 𝑛ℐ − topological spaces with ℐ ⊂ ℐ′ . Then for 

ℋ ⊂ 𝛤, 𝑛𝑠𝛼𝑔𝐼
∗ ℋ  ℐ,𝒩 ⊂ 𝑛𝑠𝛼𝑔𝐼

∗ ℋ  ℐ′ ,𝒩 . 

Proof: Let 𝛾 ∈ 𝑛𝑠𝛼𝑔𝐼
∗ ℋ  ℐ,𝒩 . Then 𝒢 ∩ℋ = {𝛾} for some 𝒢 ∈ 𝒩𝓈𝛼ℊ∗ 𝛾  ℐ,𝒩 . Since ℐ ⊂ ℐ′ , 

it is clear that 𝒩𝓈𝛼ℊ∗ 𝛾  ℐ,𝒩 ⊂ 𝒩𝓈𝛼ℊ∗ 𝛾  ℐ′ ,𝒩  which implies 𝒢 ∈ 𝒩𝓈𝛼ℊ∗ 𝛾  ℐ′ ,𝒩  so that 

𝛾 ∈ 𝑛𝑠𝛼𝑔𝐼
∗ ℋ  ℐ′ ,𝒩 . Hence, 𝑛𝑠𝛼𝑔𝐼

∗ ℋ  ℐ,𝒩 ⊂ 𝑛𝑠𝛼𝑔𝐼
∗ ℋ  ℐ′ ,𝒩 . 

Remark 3.5 If  𝛤,𝒩, ℐ  and  𝛤,𝒩, ℐ′  are two 𝑛ℐ − topological spaces, 𝑛𝑠𝛼𝑔𝐼
∗ ℋ  ℐ,𝒩 ⊂

𝑛𝑠𝛼𝑔𝐼
∗ ℋ  ℐ′ ,𝒩  does not imply ℐ ⊂ ℐ′ . 

Example 3.6 Consider the 𝑛ℐ − topological spaces of Example 3.2. 

Here, 𝑛𝑠𝛼𝑔𝐼
∗ ℋ  ℐ′ ,𝒩 ⊆ 𝑛𝑠𝛼𝑔𝐼

∗ ℋ  ℐ,𝒩  for every subset ℋ of 𝛤. But ℐ′ ⊈ ℐ. Refer Table 

3.1. 

4. 𝒏𝓘𝒔𝜶𝒈 − Scattered Spaces 

Definition 4.1 Let  𝛤,𝒩, ℐ  be a 𝑛ℐ − topological space.  

(i) 𝛤 is called 𝑛ℐ − scattered if n𝐼∗ ℋ ≠ for any ℋ ∈ 2𝛤 ∖ {∅}. 

(ii) 𝛤 is called 𝑛ℐ𝑠𝛼𝑔 − scattered if 𝑛𝑠𝛼𝑔𝐼
∗ ℋ ≠ ∅ for any ℋ ∈ 2𝛤 ∖ {∅}. 

Example 4.2  (i) Consider the 𝑛ℐ − topological space  𝛥1,𝒩1, ℐ1  of Example 3.2. Since 𝑛𝐼∗ ℋ ≠

∅ (resp.𝑛𝑠𝛼𝑔𝐼
∗ ℋ ≠ ∅) for any non empty subset ℋ of 𝛥1, the space  𝛥1,𝒩1, ℐ1  is 𝑛ℐ − 

scattered (resp. 𝑛ℐ𝑠𝛼𝑔 − scattered) space.  

Remark 4.3 A 𝑛ℐ𝑠𝛼𝑔 − scattered space need not be 𝑛ℐ − scattered space.  

Example 4.4 Consider the 𝑛ℐ − topological space  𝛥,𝒩, ℐ  as follows: = {𝛿1, 𝛿2, 𝛿3, 𝛿4} ;  𝛥/ℛ =

{{𝛿1}, {𝛿2, 𝛿3}, {𝛿4}} ;  𝒳 = {𝛿1, 𝛿2, 𝛿3} ;  𝒩 = {∅,𝛥4, {𝛿1, 𝛿2, 𝛿3}} ; ℐ = {∅, {𝛿4}}. Since 

𝑛𝑠𝛼𝑔𝐼
∗ ℋ ≠ ∅ for any non empty subset ℋ of 𝛥,  𝛥,𝒩, ℐ  is 𝑛ℐ𝑠𝛼𝑔 − scattered. But the space is 

not 𝑛ℐ − scattered, since for the set ℋ = {𝛿1,𝛿2}, 𝑛𝐼∗ ℋ = ∅.  

Theorem 4.5 Let  𝛤,𝒩, ℐ  and  𝛤,𝒩, ℐ′  be two 𝑛ℐ − topological spaces. If ℐ ⊂ ℐ′  and  𝛤,𝒩, ℐ  

is 𝑛ℐ𝑠𝛼𝑔 − scattered with respect to ideal ℐ, then  𝛤,𝒩, ℐ′  is 𝑛𝐼𝑠𝛼𝑔 − scattered with respect to 

ideal ℐ′ . 

Proof: The proof is trivial from Lemma 3.4. 

Remark 4.6 Both  𝛤,𝒩, ℐ  and  𝛤,𝒩, ℐ′  are 𝑛ℐ𝑠𝛼𝑔 − scattered spaces does not imply ℐ ⊂ ℐ′ . 
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Example 4.7 Consider the 𝑛ℐ − topological spaces of Example 3.2. Both  𝛥1,𝒩1, ℐ2 and 

 𝛥1,𝒩1, ℐ1  are 𝑛ℐ𝑠𝛼𝑔 − scattered but ℐ2 ⊈ ℐ1 . 

Definition 4.8 Let  𝛤,𝒩, ℐ  be a 𝑛ℐ − topological space. Then, 

(i) ℋ ⊂ 𝛤 is called 𝒩𝓈𝛼ℊ∗ − dense in 𝛤 if 𝑛𝑠𝛼𝑔 − 𝑐𝑙∗ ℋ = 𝛤. 

(ii) ℋ ⊂ 𝛤 is called 𝑛ℐ𝑠𝛼𝑔 − dense in 𝛤 if ℋ𝓃𝓈𝛼ℊ
∗ = 𝛤. 

Example 4.9 Consider the 𝑛ℐ − topological space  𝛥,𝒩, ℐ  as follows:  

𝛥 = {𝛿1,𝛿2, 𝛿3, 𝛿4} ;  𝛥/ℛ = {{𝛿1}, {𝛿2, 𝛿3}, {𝛿4}} ;  𝒳 = {𝛿1, 𝛿2, 𝛿3} ;  𝒩 = {∅,𝛥4 , {𝛿1,𝛿2, 𝛿3}} ; 

ℐ = {∅, {𝛿4}} 

Here, (i) None of the set is 𝒩𝓈𝛼ℊ∗ − dense set except 𝛤. 

    (ii)  None of the set is 𝑛ℐ𝑠𝛼𝑔 − dense set. 

Example 4.10 Consider the 𝑛ℐ − topological space  𝛥1,𝒩1, ℐ1  as follows: 

𝛥1 = {𝛿1, 𝛿2, 𝛿3, 𝛿4} ;  𝛥1/ℛ = {𝛿1}, {𝛿2, 𝛿3}, {𝛿4}} ; 𝒳 = {𝛿1, 𝛿4} ; 𝒩1 = {∅,𝛥5 , {𝛿1, 𝛿4}} ; 

ℐ1 = {∅, {𝛿1}}. Here, the sets 𝛥1, {𝛿1, 𝛿2} are both 𝒩𝓈𝛼ℊ∗ − dense and 𝑛ℐ𝑠𝛼𝑔 − dense.  

Proposition 4.11 Every $n\mathscr{I}s_\alpha g-$ dense set is $\mathscr{N}^{s_\alpha g\ast}-$ 

dense. 

Proof:  A subset ℋ of 𝛤 is said to be 𝑛ℐ𝑠𝛼𝑔 − dense in 𝛤 if ℋ𝓃𝓈𝛼ℊ
∗ =. 𝑆𝑖𝑛𝑐𝑒𝑛𝑠𝛼𝑔 − 𝑐𝑙∗ ℋ =

ℋ ∪ℋ𝓃𝓈𝛼ℊ
∗ , 𝑛𝑠𝛼𝑔 − 𝑐𝑙∗ ℋ = 𝛤. Hence, ℋ is 𝒩𝓈𝛼ℊ∗ − dense set. 

Remark 4.12 A $\mathscr{N}^{s_\alpha g\ast}-$ dense set need not be $n\mathscr{I}s_\alpha g-$ 

dense set. 

For instance, consider the 𝑛ℐ − topological space of Example 4.9. Here, the set 𝛥 is 𝒩𝓈𝛼ℊ∗ − dense 

set but not 𝑛ℐ𝑠𝛼𝑔 − dense. 

Remark 4.13 (i) 𝛤 need not always be 𝑛ℐ𝑠𝛼𝑔 − dense.  

    (ii)  ∅ is not 𝒩𝓈𝛼ℊ∗ − dense and 𝑛ℐ𝑠𝛼𝑔 − dense. 

Theorem 4.14 Let  𝛤,𝒩, ℐ  be a 𝑛ℐ − topological space. Then ℋ ⊂ 𝛤 is 𝒩𝓈𝛼ℊ∗ − dense in 𝛤 if 

and only if 𝒢 ∩ℋ ≠ ∅ for any 𝒢 ∈ 𝒩𝓈𝛼ℊ∗ − {∅}. 
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Proof: Necessity: Let ℋ be a 𝒩𝓈𝛼ℊ∗ − dense in 𝛤 and let 𝒢 ∈ 𝒩𝓈𝛼ℊ∗ − {∅}. Pick 𝛾 ∈ 𝒢. Then 

𝛾 ∈ 𝛤 = 𝑛𝑠𝛼𝑔 − 𝑐𝑙∗ ℋ = ℋ ∪ℋ𝓃𝓈𝛼ℊ
∗ . 

Case 1. 𝛾 ∈ ℋ. 

Then 𝛾 ∈ 𝒢 ∩ℋ, so that 𝒢 ∩ℋ ≠ ∅. 

Case 2. 𝛾 ∈ ℋ𝓃𝓈𝛼ℊ
∗ . 

Suppose 𝒢 ∩ℋ = ∅. Since 𝒢𝒸 is 𝒩𝓈𝛼ℊ∗ − closed in 𝛤,  𝒢𝒸 𝑛𝑠𝛼𝑔
∗ ⊂ 𝒢𝒸. Then 𝒢 ⊂   𝒢𝒸 𝑛𝑠𝛼𝑔

∗  
𝑐
. 

Since 𝛾 ∈ 𝒢, 𝛾/∈  𝒢𝒸 𝑛𝑠𝛼𝑔
∗ . It follows that ℱ ∩  𝒢𝒸 ∈ ℐ for some ℱ ∈ 𝒩𝓈𝛼ℊ 𝛾 . By 𝒢 ∩ℋ = ∅, 

ℋ ⊂ 𝒢𝒸. This implies that ℱ ∩ℋ ⊂ ℱ ∩  𝒢𝒸 . Then ℱ ∩ℋ ∈ ℐ. So 𝛾 ∉ ℋ𝓃𝓈𝛼ℊ
∗ , a contradiction. 

Thus, 𝒢 ∩ℋ ≠ ∅. 

Sufficiency: Suppose that 𝑛𝑠𝛼𝑔 − 𝑐𝑙∗ ℋ ≠ 𝛤. Put 𝒢 =  𝑛𝑠𝛼𝑔 − 𝑐𝑙∗ ℋ  
𝑐
. Then 𝒢 ∈ 𝒩𝓈𝛼ℊ∗ −

{∅}. But 𝒢 ∩ℋ =  𝑛𝑠𝛼𝑔 − 𝑐𝑙∗ ℋ  
𝑐
∩ℋ = ∅, which is a contradiction. Hence, the result.  

Definition 4.15 Let  𝛤,𝒩, ℐ  be a 𝑛ℐ − topological space. The family of all 𝒩𝓈𝛼ℊ∗ − dense subsets 

of 𝛤 is denoted by 𝒩𝓈𝛼ℊ𝒟
∗
. For the subspace  𝒱,𝒩𝒱 , ℐ𝒱 ,the family of all 𝒩𝓈𝛼ℊ∗ − dense subsets 

of 𝒱 is denoted by 𝒩𝓈𝛼ℊ𝒟
∗
 𝒱 . (i.e.,) 𝒩𝓈𝛼ℊ𝒟

∗
 𝒱 = {ℋ ⊂ 𝒱:𝑛𝑠𝛼𝑔 − 𝑐𝑙𝒱∗ ℋ = 𝒱} where 

𝒩𝒱 = {𝒢 ∩ 𝒱:𝒢 ∈ 𝒩} and ℐ𝒱 = {ℐ ∩ 𝒱: ℐ ∈ ℐ}. Obviously, 𝒩𝓈𝛼ℊ𝒟
∗
 𝛤 = 𝒩𝓈𝛼ℊ𝒟

∗
. 

Example 4.16 Consider the 𝑛ℐ − topological space  𝛥1,𝒩1, ℐ1  of Example 3.2. Refer the 

following table for the subspace  𝒱,𝒩𝒱, ℐ𝒱 , the family of all 𝒩𝓈𝛼ℊ∗ − dense subsets of 𝒱 ⊆ 𝛤. 

𝒱 𝒩𝒱 ℐ𝒱 𝒩𝓈𝛼ℊ𝒟
∗
 𝒱  

𝛥1 ∅,𝛥1, {𝛿1}, {𝛿1,𝛿2, 𝛿3}, {𝛿2, 𝛿3} ∅, {𝛿2} {𝛿1, 𝛿2, 𝛿4},𝛥1 

{𝛿1} ∅,𝒱 ∅ 𝒱 

{𝛿2} ∅,𝒱 ∅, {𝛿2} 𝒱 

{𝛿3} ∅ ∅ 𝒱 

{𝛿4} ∅,𝒱 ∅ 𝒱 

{𝛿1,𝛿2} ∅,𝒱, {𝛿1}, {𝛿2} ∅, {𝛿2} 𝒱 

{𝛿1,𝛿3} ∅,𝒱, {𝛿1} ∅ 𝒱 

{𝛿1,𝛿4} ∅,𝒱, {𝛿1}, {𝛿4} ∅ 𝒱 

{𝛿2, 𝛿3} ∅,𝒱, {𝛿2} ∅, {𝛿2} 𝒱 

{𝛿2, 𝛿4} ∅,𝒱 ∅, {𝛿2} 𝒱 

{𝛿3, 𝛿4} ∅,𝒱, {𝛿4} ∅ {𝛿4},𝒱 

{𝛿1, 𝛿2, 𝛿3} ∅,𝒱, {𝛿1}, {𝛿2}, {𝛿1, 𝛿2} ∅, {𝛿2} {𝛿1, 𝛿2},𝒱 

{𝛿1, 𝛿2, 𝛿4} ∅,𝒱, {𝛿1}, {𝛿2, 𝛿4} ∅, {𝛿2} 𝒱 

{𝛿1, 𝛿3, 𝛿4} ∅,𝒱, {𝛿1}, {𝛿4}, {𝛿1, 𝛿4} ∅ {𝛿1, 𝛿4},𝒱 



Mathematical Statistician and Engineering Applications 
ISSN: 2094-0343 

2326-9865 
 

 
7055 

 
Vol. 71 No. 4 (2022) 

http://philstat.org.ph 

 

 

{𝛿2, 𝛿3, 𝛿4} ∅,𝒱, {𝛿2, 𝛿4} ∅, {𝛿2} {𝛿2, 𝛿4},𝒱 

 

Theorem 4.17 Let  𝛤,𝒩, ℐ  be a 𝑛ℐ − topological space. Then the underneath affirmations are 

analogous. 

(i)  𝛤,𝒩, ℐ  is 𝑛ℐ𝑠𝛼𝑔 − scattered. 

(ii) 𝑛𝑠𝛼𝑔𝐼
∗ 𝒱 ∈ 𝒩𝓈𝛼ℊ𝒟

∗
 𝒱  for any 𝒱 ∈ 2𝛤 ∖ {∅}. 

(iii)  For any 𝒱 ∈ 2𝛤 ∖ {∅}, 𝒟 ∈ 𝒩𝓈𝛼ℊ𝒟
∗
 𝒱  if and only if 𝒟 ⊃ 𝑛𝑠𝛼𝑔𝐼

∗ 𝒱 . 

(iv) 𝑛𝑠𝛼𝑔𝑑
∗ 𝒱 = 𝑛𝑠𝛼𝑔𝑑

∗ 𝑛𝑠𝛼𝑔𝐼
∗ 𝒱   for any 𝒱 ∈ 2𝛤 ∖ {∅}. 

(v)  If 𝒱 ∈ 𝒩𝓈𝛼ℊ∗ − {∅}, then 𝑛𝑠𝛼𝑔𝐼
∗ 𝒱 ≠ ∅. 

Proof: (i) ⟹ (ii): Let ℱ ∈ 𝒩𝒱
𝓈𝛼ℊ∗ − {∅}. Then ℱ = 𝒲 ∩𝒱 for some 𝒲 ∈ 𝒩𝓈𝛼ℊ∗.Since  𝛤,𝒩, ℐ  is 

𝑛ℐ𝑠𝛼𝑔 − scattered, 𝑛𝑠𝛼𝑔𝐼
∗ 𝐹 ≠ ∅. Pick 𝛾 ∈ 𝑛𝑠𝛼𝑔𝐼

∗ 𝐹 . Then 𝒢 ∩ 𝐹 = {𝛾} for some 𝒢 ∈

𝒩𝓈𝛼ℊ∗ 𝛾  so that  𝒢 ∩𝒲 ∩ 𝒱 = 𝒢 ∩  𝒲 ∩ 𝒱 = 𝒢 ∩ 𝐹 = {𝛾}. Note that 𝒢 ∩𝒲 ∈ 𝒩𝓈𝛼ℊ∗ 𝛾 . 

This implies 𝛾 ∈ 𝑛𝑠𝛼𝑔𝐼
∗ 𝒱 . Then 𝛾 ∈ 𝐹 ∩ 𝑛𝑠𝛼𝑔𝐼

∗ 𝒱  and so ℱ ∩ 𝑛𝑠𝛼𝑔𝐼
∗ 𝒱 ≠ ∅. By Theorem 

4.14, 𝑛𝑠𝛼𝑔 − 𝑐𝑙𝒱
∗  𝑛𝑠𝛼𝑔𝐼

∗ 𝒱  = 𝒱.Thus, 𝑛𝑠𝛼𝑔𝐼
∗ 𝒱 ∈ 𝒩𝓈𝛼ℊ𝒟

∗
 𝒱 . 

(ii) ⟹ (iii) : Let 𝐷 ⊃ 𝑛𝑠𝛼𝑔𝐼
∗ 𝒱 . By hypothesis, 𝒱 = 𝑛𝑠𝛼𝑔 − 𝑐𝑙𝒱

∗  𝑛𝑠𝛼𝑔𝐼
∗ 𝒱  ⊂ 𝑛𝑠𝛼𝑔 − 𝑐𝑙𝒱

∗  𝐷 . 

Thus 𝐷 ∈ 𝒩𝓈𝛼ℊ𝒟
∗
 𝒱 . Conversely, suppose 𝑛𝑠𝛼𝑔𝐼

∗ 𝒱 ⊈ 𝐷 for some 𝐷 ∈ 𝒩𝓈𝛼ℊ𝒟
∗
 𝒱 . Then 

𝑛𝑠𝛼𝑔𝐼
∗ 𝒱 ∖ 𝐷 ≠ ∅. Pick 𝛾 ∈ 𝑛𝑠α𝑔𝐼

∗ 𝒱 ∖ 𝐷. Then 𝒢 ∩ 𝒱 = {𝛾} for some 𝒢 ∈ 𝒩𝓈𝛼ℊ∗ 𝛾 . Note 

that 𝒢 ∩ 𝒱 ∈ 𝒩𝒱
𝓈𝛼ℊ∗ 𝛾  and 𝐷 ∈ 𝒩𝓈𝛼ℊ𝒟

∗
 𝒱 . By Theorem 4.14, 𝐷 ∩  𝒢 ∩ 𝒱 ≠ ∅. But 𝐷 ∩

 𝒢 ∩ 𝒱 = 𝐷 ∩ {𝛾} =, a contradiction. 

(iii) ⟹ (ii):The result is trivial. 

(iii) ⟹ (iv) : Since 𝒱 ⊃ 𝑛𝑠𝛼𝑔𝐼
∗ 𝒱 , we have 𝑛𝑠𝛼𝑔𝑑

∗ 𝒱 ⊃ 𝑛𝑠𝛼𝑔𝑑
∗ 𝑛𝑠𝛼𝑔𝐼

∗ 𝒱  .It suffices to 

show that 𝑛𝑠𝛼𝑔𝑑
∗ 𝒱 ⊂ 𝑛𝑠𝛼𝑔𝑑

∗ 𝑛𝑠𝛼𝑔𝐼
∗ 𝒱  . Suppose 𝑛𝑠𝛼𝑔𝑑

∗ 𝒱 ⊈ 𝑛𝑠𝛼𝑔𝑑
∗ 𝑛𝑠𝛼𝑔𝐼

∗ 𝒱  . Then 

𝑛𝑠𝛼𝑔𝑑
∗ 𝒱 ∖ 𝑛𝑠𝛼𝑔𝑑

∗ 𝑛𝑠α𝑔𝐼
∗ 𝒱  ≠ ∅. Pick 𝛾 ∈ 𝑛𝑠𝛼𝑔𝑑

∗ 𝒱 ∖ 𝑛𝑠𝛼𝑔𝑑
∗ 𝑛𝑠𝛼𝑔𝐼

∗ 𝒱  .By Theorem 

3.3 (i), 𝑛𝑠𝛼𝑔𝐼
∗ 𝒱 = 𝒱 ∖ 𝑛𝑠𝛼𝑔𝑑

∗ 𝒱 . Then 𝛾 ∉ 𝑛𝑠𝛼𝑔𝐼
∗ 𝒱 . 𝛾 ∉ 𝑛𝑠𝛼𝑔𝑑

∗ 𝑛𝑠𝛼𝑔𝐼
∗ 𝒱   implies that 

𝒢 ∩  𝑛𝑠𝛼𝑔𝐼
∗ 𝒱 ∖ {𝛾} = ∅ for some 𝒢 ∈ 𝒩𝓈𝛼ℊ∗ 𝛾 .Note that 𝛾 ∉ 𝑛𝑠𝛼𝑔𝐼

∗ 𝒱 . Then  𝒢 ∩ 𝒱 ∩

𝑛𝑠𝛼𝑔𝐼
∗ 𝒱 = 𝒢 ∩ 𝑛𝑠𝛼𝑔𝐼

∗ 𝒱 = ∅ with 𝒢 ∩ 𝒱 ∈ 𝒩𝒱
𝓈𝛼ℊ∗. By hypothesis, 𝑛𝑠𝛼𝑔𝐼

∗ 𝒱 ∈ 𝒩𝓈𝛼ℊ𝒟
∗
 𝒱 . 

Then ℱ ∩ 𝑛𝑠𝛼𝑔𝐼
∗ 𝒱 ≠ ∅ for any ℱ ∈ 𝒩𝒱

𝓈𝛼ℊ∗, which is a contradiction. Hence, 𝑛𝑠𝛼𝑔𝑑
∗ 𝒱 =

𝑛𝑠𝛼𝑔𝑑
∗ 𝒱 − 𝑛𝑠𝛼𝑔𝑑

∗ 𝒱  = 𝑛𝑠𝛼𝑔𝑑
∗ 𝑛𝑠𝛼𝑔𝐼

∗ 𝒱  .\\ 
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(iv) ⟹ (i): Suppose 𝑛𝑠𝛼𝑔𝐼
∗ 𝒱 = ∅ for some 𝒱 ∈ 2𝛤 ∖ {∅}. By hypothesis, 𝑛𝑠𝛼𝑔𝑑

∗ 𝒱 =

𝑛𝑠𝛼𝑔𝑑
∗ 𝑛𝑠𝛼𝑔𝐼∗ 𝒱  = 𝑛𝑠𝛼𝑔𝑑

∗ ∅ = ∅. By Theorem 3.3 (iii), 𝒱 = 𝑛𝑠𝛼𝑔𝐼
∗ 𝒱 ∪  𝑛𝑠𝛼𝑔𝑑

∗ 𝒱 ∩

𝒱=, which is a contradiction. 

(i) ⟹ (v): Since  𝛤,𝒩, ℐ  is 𝑛ℐ𝑠𝛼𝑔 − scattered space, the result is trivial. 

(v) ⟹ (i): Let 𝒱 ∈ 2𝛤 ∖ {∅}. Since 𝑛𝑠𝛼𝑔 − 𝑐𝑙∗ 𝒱 ∈ 𝒩𝓈𝛼ℊ∗ ∖ {∅}, by hypothesis, 𝑛𝑠𝛼𝑔𝐼
∗ 𝑛𝑠𝛼𝑔 −

𝑐𝑙∗𝒱≠∅. Pick 𝛾∈𝑛𝑠𝛼𝑔𝐼∗𝑛𝑠𝛼𝑔−𝑐𝑙∗𝒱. Then ℱ∩𝑛𝑠𝛼𝑔−𝑐𝑙∗𝒱={𝛾} for some 𝛾∈𝒩𝓈𝛼ℊ∗𝛾. Suppose 

ℱ ∩ 𝒱 = ∅. Then ℱ𝒸 ⊃ 𝒱 implies ℱ𝒸 ⊃ 𝑛𝑠𝛼𝑔 − 𝑐𝑙∗ 𝒱 . So ℱ ∩ 𝑛𝑠𝛼𝑔 − 𝑐𝑙∗ 𝒱 = ∅, which is a 

contradiction. Thus, ℱ ∩ 𝒱 ≠ ∅. Since ℱ ∩ 𝒱 ⊂ ℱ ∩ 𝑛𝑠𝛼𝑔 − 𝑐𝑙∗ 𝒱 = {𝛾}, we have ℱ ∩ 𝒱 = {𝛾}. 

So, 𝛾 ∈ 𝑛𝑠𝛼𝑔𝐼
∗ 𝒱  implies 𝑛𝑠𝛼𝑔𝐼

∗ 𝒱 ≠ ∅. Hence,  𝛤,𝒩, ℐ  is 𝑛ℐ𝑠𝛼𝑔 − scattered space. 

Theorem 4.18 Let  𝛤,𝒩, ℐ  be a nℐ − topological space and let 𝒱 ∈ 2𝛤 ∖ {∅}. If 𝛤 is 𝑛ℐ𝑠𝛼𝑔 − 

scattered, then  𝒱,𝒩𝒱 , ℐ𝒱  is 𝑛ℐ𝑠𝛼𝑔 − scattered with respect to 𝒱. 

Proof: Let ℋ ∈ 2𝛤 ∖ {∅}. Since 𝛤 is 𝑛ℐ𝑠𝛼𝑔 − scattered, 𝑛𝑠𝛼𝑔𝐼
∗ ℋ ≠ ∅. Pick 𝛾 ∈ 𝑛𝑠𝛼𝑔𝐼

∗ ℋ . 

Then 𝒢 ∩ℋ = {𝛾} for some 𝒢 ∈ 𝒩𝓈𝛼ℊ∗ 𝛾 . Note that 𝒢 ∩ 𝒱 ∈ 𝒩𝒱
𝓈𝛼ℊ∗ 𝛾  and  𝒢 ∩ 𝒱 ∩ℋ =

 𝒢 ∩ℋ ∩ 𝒱 = {𝛾}. Then 𝛾 ∈ 𝑛𝑠𝛼𝑔𝐼𝒱
∗ ℋ  so that 𝑛𝑠𝛼𝑔𝐼𝒱

∗ ℋ ≠ ∅. Hence  𝒱,𝒩𝒱, ℐ𝒱  is 𝑛ℐ𝑠𝛼𝑔 − 

scattered with respect to 𝒱. 

Definition 4.19 A 𝑛ℐ − topological space  𝛤,𝒩, ℐ  is said to be: 

(i) 𝑛ℐ − resolvable if 𝛤 has two disjoint 𝑛ℐ − dense subsets. Otherwise, 𝛤 is called 𝑛ℐ − 

irresolvable. 

(ii) 𝑛ℐ𝑠𝛼𝑔 − resolvable if 𝛤 has two disjoint 𝑛ℐ𝑠𝛼𝑔 − dense subsets. Otherwise, 𝛤 is called 

𝑛ℐ𝑠𝛼𝑔 − irresolvable. 

Example 4.20 Consider the 𝑛ℐ − topological space  𝛥1,𝒩1, ℐ1  of Example 3.2. 

(i) 𝑛ℐ − dense sets are 𝛥1, {𝛿1}, {𝛿2}, {𝛿3}, {𝛿1,𝛿2}, {𝛿1, 𝛿3}, {𝛿1, 𝛿4}, {𝛿2, 𝛿3}, {𝛿2, 𝛿4}, {𝛿3, 𝛿4}, 

{𝛿1, 𝛿2, 𝛿3}, {𝛿1,𝛿2, 𝛿4}, {𝛿1, 𝛿3, 𝛿4}, {𝛿2, 𝛿3, 𝛿4}. Therefore, {𝛿1}, {𝛿2,𝛿3, 𝛿4} 

(resp.{𝛿2}, {𝛿1, 𝛿3, 𝛿4} and {𝛿3}, {𝛿1, 𝛿2, 𝛿4}) are pair of disjoint 𝑛ℐ − dense sets. Hence 

 𝛥1,𝒩1, ℐ1  is 𝑛ℐ − resolvable. 

(ii) 𝑛ℐ𝑠𝛼𝑔 − dense sets are 𝛥1, {𝛿1, 𝛿2, 𝛿3. Therefore,  𝛥1,𝒩1, ℐ1  is 𝑛ℐ𝑠𝛼𝑔 − irresolvable. 

Remark 4.21 A 𝑛ℐ − resolvable space need not be 𝑛ℐ𝑠𝛼𝑔 − resolvable.  
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Theorem 4.22 Let  𝛤,𝒩, ℐ  be a 𝑛ℐ − topological space. If 𝛤 is 𝑛ℐ𝑠𝛼𝑔 − scattered, then 𝛤 is 

𝑛ℐ𝑠𝛼𝑔 − irresolvable. 

Proof: For any ℋ,𝒦 ∈ 2𝛤 ∖ {∅} with ℋ𝓃𝓈𝛼ℊ
∗ = 𝒦𝓃𝓈𝛼ℊ

∗ = 𝛤 and 𝛤 = ℋ ∪𝒦, we have ℋ,𝒦 ∈

𝒩𝓈𝛼ℊ𝒟
∗
 𝛤 . By Theorem 4.17, ℋ,𝒦 ⊃ 𝑛𝑠𝛼𝑔𝐼

∗ 𝛤 . Then ℋ ∩𝒦 ⊃ 𝑛𝑠𝛼𝑔𝐼
∗ 𝛤 . Since 𝛤 is 

𝑛ℐ𝑠𝛼𝑔 − scattered, 𝑛𝑠𝛼𝑔𝐼
∗ 𝛤 ≠ ∅. So, ℋ ∩𝒦 ≠ ∅. Thus, 𝛤 is 𝑛ℐ𝑠𝛼𝑔 − irresolvable. 

Remark 4.23 A 𝑛ℐ𝑠𝛼𝑔 − irresolvable space need not be 𝑛ℐ𝑠𝛼𝑔 − scattered. 

For instance, consider the 𝑛ℐ − topological space  𝛥,𝒩, ℐ  as follows: 

𝛥 = {𝛿1,𝛿2, 𝛿3, 𝛿4} ; 𝛥/ℛ = {𝛿1, {𝛿2, 𝛿3} , {𝛿4} ; 𝒳 = {𝛿1, 𝛿4} ; 𝒩 = {∅,𝛥, {𝛿1, 𝛿4}} ; ℐ = {∅, {𝛿1}}. 

The space is 𝑛ℐ𝑠𝛼𝑔 − irresolvable but it is not 𝑛ℐ𝑠𝛼𝑔 − scattered, since for the set ℋ = {𝛿2, 𝛿3}, 

𝑛𝑠𝛼𝑔𝐼
∗ ℋ = ∅.  
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