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Abstract
In this study, a novel class of operators in Nano topological spaces is defined a novel 

Open and Closed Nano operators (briefly, (Ɲ  ̂ (Ᾱ) and Ɲ  ̂ (Ᾱ)), proved properties and theorems 
in Nano topological spaces. 
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1. Introduction  
Crossley and Hildebrand [3] published their study in 1971 semi Closure. 

The closure operator C* idea was defined by Dunham [9]. with some properties. 
In 2011 S. Bhattacharya [2] defined operator of regular closed sets. Savita R. 
[4], study the Soft topological spaces with both soft  -Cl. and soft  -int. When 
examining Soft g* closed in "Soft topol gical sp ces", Kalavathi, A. and 
Krishnan, G. [1]. In topological spaces, Λ regular generalized* operators are a 
novel class of operators introduced by Siham I. Aziz and Nabila I. Aziz [5, 6, 7]. 
closure regular generalized*(   ) Closure Regular Generalized* and introduce a 
new class operators on regular generalized closed sets respectively. Nano 
closure and Nano Interior are developed in (2014) in "Nano topological spaces" 
by Thivagar M. Lellis and Carmel Rechard [8-13]. In this work, a new class of 
operators will be defined. These nano topological spaces are referred to as a 
Nano operator open and Nano operator close. (briefly, ( ̂ (Ᾱ) and  ̌ (Ᾱ)) Nano 
topological theories and properties have been proven.  

2. Preliminaries  
Definition 2.1 [1]: Let   be a relation of equivalence on Ʋ, and let Ʋ be the 
universe., and 𝒳𝒳⊆ Ʋ. According to 𝒳𝒳, the N n  t p l gy on Ʋ is defined by 
  (𝒳𝒳)={Ʋ, ∅,     (𝒳𝒳), 𝒰𝒰   (𝒳𝒳),    (𝒳𝒳)} and ( ,   (𝒳𝒳))  

Definition 2.2 [1]: With respect to 𝒳𝒳, 𝒳𝒳 ⊆  , ( ,   (𝒳𝒳)) constitute a N no 
t pological sp ce.. If    , then the Nano interior of is the Union of all Nano 
open subsets included in  ., which is indicated by  int( ). the meeting point of 
all n no-cl sure-containing subsets of   recognized as the n no cl sure of and 
it is represented by the symbol   l(Φ).  

Definition 2.3 [2]: Given that (𝒳𝒳,  ) is a topologic l space and the operator 
ΛGȐ ( )   * :   ⊆  ,   is gener lized  egul r op n s t ⊆  𝒳𝒳+ 

3. Inside of Nano topological spaces, a novel, generalized Open and Closed 
Nano operators.  

Definition 3.1: Assume that Ѝ ⊆   , ( ,   (𝒳𝒳)) is a n no topological sp ce. 
We defined 1- ̂(Ѝ)=Intersection { : Ѝ⊆   ,   element of    ( , 𝒳𝒳)},  
  2- ̌ (Ѝ)=Union * :  ⊆ Ѝ,   element of    ( , 𝒳𝒳)}.  

Example 3.2:  ={ , þ, ę, ɋ} with   / ={* , þ}, {ę}, {ɋ}},  ={ę},  
    (𝒳𝒳))=* , {ę},  }, Ѝ={ę},  ̂(Ѝ)={ę},   ̌ (Ѝ)= .  

Lemma 3.3: Consider the space of n no topology ( ,   (𝒳𝒳)).  
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The operator must satisfy the following conditions, and that operator is 
denoted by  

 ̂:  (𝒳𝒳)     (𝒳𝒳). 
i.  ̂ (Empty set)=Empty set,   ̂(𝒳𝒳)=𝒳𝒳.  
ii.  ̂( )  .  
iii.  ̂  ̂( )  ̂( ).  
iv. If  ⊆ Ⱪ,  ̂( ) ⊆  (̂ ).  
v.  ̂(Ѝ  Ⱪ) ⊆  ̂( )   ̂(Ⱪ).  
vi.  ̂(    Ⱪ)    ̂( )    ̂(Ⱪ).  
vii. [   ̂( )]= ̌(    )].  

Proof:  

i.   ⊆ Ϣ, and Ϣ is an open nano set   ̂( )  .  

iii.  ̂ ̂(Ѝ)  , {Ϣ: Ѝ ⊆ Ϣ, Ϣ element of    ( , 𝒳𝒳)}]=∩{Ϣ: Ѝ ⊆ Ϣ, Ϣ 
element of     ( , 𝒳𝒳)}= ̂(Ѝ).  

iv.  If Ѝ ⊆Ⱪ,  ̂(Ѝ)  ⊆   ̂( ),   Ѝ ⊆Ⱪ, ∩{Ϣ: Ѝ ⊆ Ϣ, Ϣ element of    ( , 
𝒳𝒳)} ⊆∩{Ϣ: Ⱪ⊆ Ϣ, Ϣ element of    ( , 𝒳𝒳)}   ̂(Ѝ) ⊆   ̂( ).  

v.   Ѝ  Ⱪ ⊆  Ѝ Ѝ  Ⱪ ⊆  Ⱪ. Then  ̂(Ѝ  Ⱪ) ⊆  ̂(Ѝ)   ̂ (Ѝ  Ⱪ) ⊆  ̂( ) 

Hence  ̂(Ѝ  Ⱪ) ⊆  ̂(Ѝ)   ̂(Ⱪ).  

vi.  Since Ѝ  Ⱪ  Ѝ Ⱪ   Ѝ   Ⱪ then  ̂(Ѝ   Ⱪ)     ̂(Ѝ)  ̂(Ⱪ   Ѝ) 
   ̂(Ⱪ). Thus  ̂(Ѝ   Ⱪ)    ̂(Ѝ)    ̂(Ⱪ).  

vii.    ̂(Ѝ)= ̌( -Ѝ)      ̂(Ѝ)= -[∩{Ϣ: Ѝ⊆ Ϣ, Ϣ ∈    ( , 𝒳𝒳)}=  * -
Ϣ:  -Ϣ⊆   -Ѝ, ( -Ϣ) ∈    ( , 𝒳𝒳)})=  ̌( -Ѝ).  

Lemma 3.4: Consider the nano topological space   ̌: Ƥ(𝒳𝒳)   Ƥ (𝒳𝒳) in ( , 
  (𝒳𝒳)). Be an operator with the following characteristics.  
i.   ̌(∅)=∅,   ̌( )= .  
ii.      ̌( )   
iii.   ̌   ̌( )   ̌( ).  
iv. If  ⊆Ḑ,   ̌( ) ⊆   ̌( ).  
v.   ̌(   ) ⊆   ̌( )    ̌( ).  
vi.   ̌(     )     ̌( )     ̌( ).  
vii.  [    ̌( )]= ̂(    )].  

Proof: This case can be demonstrated by describing oneself and using the same 
evidence as the prior case.  
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Remark 3.5: The following example demonstrates that lemma [3. 3, 3. 4]'s 
converse part (5-6) is untrue.  

Example 3.6: 𝒰𝒰={ᶊ, ᶈ, ᶇ, ᶆ}, 𝒰𝒰/Ȓ={{ᶊ, ᶈ}, {ᶇ}, {ᶆ}}, Ẋ={ᶈ, ᶇ},. Ṫ Ȓ(𝒳𝒳)={𝒰𝒰, 
∅, {ᶈ}, {ᶊ, ᶈ, ᶇ}, {ᶊ, ᶇ}}. ṪC Ȓ(𝒳𝒳)={𝒰𝒰, ∅, {ᶆ}, {ᶈ, ᶆ}, {ᶊ, ᶇ, ᶆ}}.  
1-  ={ᶈ, ᶇ},  ={ᶊ, ᶈ},  ̂( )={ᶊ, ᶈ, ᶇ},  ̂( )={ᶊ, ᶈ, ᶇ},  ̂( )   ̂( )={ᶊ, 

ᶈ, ᶇ}.  
 ̂(   )= ̂*ᶈ}={ᶈ}, then  ̂(   ) is not equal  ̂( )   ̂( ).  

2-  ̂(     )= ̂( )    ̂( ). Ḩ={ᶊ}, Ⱪ={∅},  ̂(Ḩ)={ᶊ, ᶇ},  ̂(Ⱪ)={ᶈ}, 
 ̂(Ḩ)    ̂(Ⱪ)={ᶊ, ᶇ, ᶈ},  ̂(Ḩ   Ⱪ)={ᶊ, ᶇ}, then  ̂(Ḩ   Ⱪ) is not equal 
 ̂(Ḩ)    ̂(Ⱪ) 

3- Ḩ={ᶊ, ᶈ, ᶆ}, Ⱪ={ᶊ, ᶇ, ᶆ},   ̌(Ḩ)={ᶈ, ᶆ},   ̌(Ⱪ)={ᶊ, ᶇ, ᶆ},   ̌(Ḩ)  
  ̌(Ⱪ)={ᶆ},   ̌(Ḩ  Ⱪ)=  ̌*ᶊ, ᶆ}={ᶆ}, then   ̌(Ḩ  Ⱪ) is not equal   ̌(Ḩ) 
   ̌(Ⱪ) 

4- Ḝ={ᶊ, ᶆ}, Ḑ={ᶇ, ᶆ},   ̌(Ḝ)={ᶆ},   ̌(Ḑ)={ᶆ},   ̌(Ḝ)     ̌(Ḑ)={ᶆ}, 
  ̌(Ḝ   Ḑ)={ᶊ, ᶇ, ᶆ}, then  ̌(Ḝ   Ḑ) is not equal   ̌(Ḝ)     ̌(Ḑ).  

Theorem 3.7:   Is the open set of Nano, and  ̂ ( )= .   o(𝒰𝒰, 𝒳𝒳) in a nutshell 

Proof: Make   a Nano open set.  
As a result of   ⊆   ̂( ), ɨnt( ) ⊆  ,   being a Nano open set,  ̂( ) ⊆   

and so  ̂( )= .  
Alternatively: if  ̂( )= . showing that   is a Nano open set 
Due to the fact that The Nano open set includes every intersection.   is 

then an open set for Nano.  

Theorem 3.8:   ̌( )=  is   member of the closed nano set. In a nutshell,  c 
(𝒰𝒰, 𝒳𝒳) 

Proof: A closed n no set is an example  .   ̌( )=  because 
 ̌ ( ) ⊆   , Ġ ⊆ Сl ( ), Ġ are Nano closed sets, respectively.  
In contrast, if   ̌( )= . To demonstrate that   is a nano closed set Due t  

the fact that each union of a n no  losed set is a n no  losed set. As   result,   
is a N no clos d set.  

4. Сonclusion 
Obtaining a new operators in Nano topological spaces, called N no 

operator open and N no operator close (briefly, ( ̂ (Ᾱ) and  ̌ (Ᾱ)) and 
expecting that there are relationships between them in Nano topological spaces.  
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