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1. Introduction  
Nano topologies proposed by Lellis Thivagar et al. [10],[11] are introduced 

in terms of a subset   of the universal set   defined by the lower and upper 
approximations of this subset. The pair       containing an equivalence 
relation   on   is called the space of approximation. In the same equivalence 
class, elements are called indistinguishable from each other. Let     . For 
each set R, the set of objects that satisfy the classification criterion X, is the set 
        ⋃ {            }     The x-provided equivalence class, R(x), is 
said to be the more conservative calculation for X for the collection of objects 
that, relative to R, may be characterized as X is the best approximation we have 
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       and it is equal to                        , in addition to the set 
represented by, which includes objects that cannot be either classified as X or 
non-X concerning R,   (X) =   (X) -   (X), Specifically, it is referred to as X's 
border concerning R.This setting generates a Nano topology        on   
containing Nano open sets and their complements are called closed nano 
sets          ) called a Nano topological space [13,14]. Nano pre-interior Nano 
pre-closure in nano topological spaces has been defined by Sathishmohan et al. 
[9], and different related characteristics were examined. If      , The largest 
nano open set included in A is called the nano interior of A, denoted by N. 
        while the smallest nano closed set N that contains A is its nano 
closure.       . Since the nano topology has applications in some medical and 
physics models used to solve real-world problems [1] and [2], we tried to 
modify these topologies by adding a new class of topologies to these topologies, 
hopping to get new results ca applicable in medicine and life in the future.  

Tietze [5] and [4] are credited with the original definition of the term 
"normal property" in topological space. Aarts [6] then focused their attention on 
this matter. The expansions of the concepts of pairwise regularity, pairwise 
normality, and total normality were recently introduced by Dorsett [3] and 
Jasiml [12]. 

2. Preliminaries 
Definition 2.1: [10] Let   be the universe and        be a relationship on U 
that is equivalent to U. Then 
                                  

To achieve this, we will define the Nano topology on U in terms of X.  
           called a Nano topological space denoted by      and its 

elements are called Nano open sets. 

Definition 2.2: [9] A                is called a Nano Pre-open in  , if 
         (        ) and denoted by    , its complement is called a 
Nano Pre-closed (     . 

Example 2.3: Let                      
  {             }         

{       }  The nano closed sets   {         }    {                   }    
         {                 }    

Definition 2.4: [9]   A                is called a Nano-regular open in  , if 
       (        )    and it is denoted by      

The complement of     is called a Nano-regular closed, and it is denoted 
by     . 

Definition 2.5: [8]       Nano Pre−interior of A is the set of   sets that are 
included in A, and it is symbolized by             or            
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Definition 2.6: [8]      Nano Pre-closure of A is the set of   sets that include 
A and is denoted by           or     ( )  

Definition 2.7: [7] A     (       ) is called a Nano-   (or        ) space 
for         and      there exists a nano-open     in   and   in not in    

Definition 2.8: [7] A     (       ) is called a Nano Pre-   (or         ) 
space for       and    ,   a     set        and      

Example 2.9: Let   {     }         {    { } {   } { }},          =  
{    {  } {  } {   }}  

       {  }     {  }        {  }     {  }    
     {  }     {  }. 

           is a          space. 

Definition 2.10: [7] A               is called a Nano-  (or        ) space if 
for            ,  a Nan-open sets   &            &       
   

Definition 2.11: [7] A               is called a Nano Pre-   (or         ) 
space for        and    , there exists a   sets   &            & 
          

Definition 2.12: [7] A               is called a Nano-   (or        ) space 
if for        and    ,   disjoint Nan-open sets  and       and 
      

Definition 2.13: [7] A               is called a Nano Pre-  (or         ) 
space for        and    ,   disjoint     sets  and       and      

Example 2.14: Let   {     }      {{ } { } {   }}     {   } and 
      {    { } {   }}. 

The nano closed set  
  {    {   } { }}.         {    { } { } { } {   } {   } {   }}. 

       {  }     { }   {  }  {  }     
       {  }     { }   {  }  {  }     
       {  }     { }   {  }  {  }     

          is a        space. 

3. Nano Pre-regularity and Nano Pre-normality 
Definition 3.1: A     (       ) is said to be     regular space iff        
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Example 3.2: Let    {        } and     {{  } {  } {     }}    
{     },       {    {  } {     }}  The nano closed set 

  {     {     } {  }}. 
          {    {  } {  } {  } {     } {     } {     }}  
          {    {     } {     } {     } {  } {  } {  }}  

   {     }     {  }   {     }  {     }  {  }  {     }     
   {  }     {     }   {  }  {  }  {     }   {  }   . 
   {  }     {     }   {  }  {  }  {     }   {  }   . 

           is a     regular space. 

Example 3.3: Let    {        } and     {{  } {  } {     }}    
{  },       {    {  }}  

The nano closed set   {     {     }}. 
          {    {  } {     } {     }}  
          {    {     } {  } {  }}  

   {     }    {  } {     }        {  }  {     }       {  }   
 {     }  {     }    

 (       ) is not a     regular space  

Theorem 3.4:    Nano regular-space is      regular-space.  

Proof: A Nano closed set, F, is assumed        Point  the Nano regular space 
at a certain location (       )    Two different open nanosets   and   such 
that     and    . since every Nano open set is     set,   and   are      
sets ,      such that      and         Hence (       )is a     
 regular space  

Remark 3.5: Every      regular space  is not Nano regular  

Example 3.6: Let     {       } with       {{   } { } { }} and 
   {   }. Then the Nano topology is        {    {   }}  Then (       ) 
is      regular space but not Nano regular space.       {    {   }} The 
nano closed set   {     {   }} . 

  {   }    {   }   {   }    {   }        
 (       )is not nano regular space. 
          {    { } { } { } {   } {   } {   } {   } {   }  

{   } {     } {     } {     } {     }}   
          {    {     } {     } {     } {   } {   } {   }  

{   } {   } {   } { } { } { } { }}         
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  {   }    { }   {   }  {   }  { }  {   }     
  {   }    {   }   {   }  {   }  {   } {   }   . 

  { }    {   }   { }  { }  {   }   { }    . 
  {   }    { }   {   }  {   }  { }   {   }   . 

           is    regular space. 

Lemma 3.7: If every open cover of a     regular space  has a nano locally 
finite      refinement, then for every open cover {  }    of the nano space   
there exists a nano closed locally finite cover {  }    of   such that      , 
for every     . 

Proof: By a     regular space of   there exists an open cover   of the nano 
space   such that {        } is a     refinement of {  }   . Take a nano 
locally finite      refinement {  }     of the cover  , for every       choose 
an         such that           , and let     ⋃           . From 
Theorems 3.2 and 3.4 it follows readily that {  }    is a nano closed locally 
finite cover of   and the definition of the   's implies that      , for every 
     . 

Example 3.8: Let    {     } and      {{ } { } {   }}    {   },       
 {    { } {   }}   

The nano closed set   {     {   } { }}. 
          {    { } { } { } {   } {   } {   }}  

          {    {   } {   } { } { } { } {   } {   } {   }}. 
  {  {   }}    is a     refinement of     {{   }  {   }}  

  {   }    { }   {   }  {   }  { }  {   }     
  { }    {   }   { }  { }  {   } { }   . 
  { }    {   }   { }  { }  {   } { }   . 

Definition 3.9: A     (       ) is said to be a     normal space iff 
           sets of             Then                and     
        

Example 3.10: Let   {        } and     {{  } {  } {     }},    
{     }  

      {    {  } {     }}  Is (       ) is a     normal space. The 
nano closed sets   {    {     } {  }}. 

          {    {  } {  } {   } {     } {     } {     }}. 
          {    {     } {     } {     } {  } {  } {  }}. 
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{  }  {  }  and {     }  {     } , {  }  {     }   . 
{  }  {  }  and {  }  {  }  {  }  {  }   . 
{  }  {  }    and  {  }  {  }  {  }  {  }     

           is a      normal space. 

Example 3.11: Let    {        } and     {{  } {  } {     }}    
{  },       {    {  }}   

The nano closed set   {     {     }} . 
           {    {  } {     } {     }}  
           {    {     } {  } {  }}  
 {  }  {     }  and {  }  {     }  {     }  {     }    . 
           is not a      normal space. 

4. Conclusions  
In the paper, Using Pre-open sets, I created a new class of Nano 

topological spaces, we looked at a few regular and normal notations in pre-open 
sets in nano topological spaces. Although our notion differs from the traditional 
nano topological concept, it nonetheless satisfies certain of its characteristics. 
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