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ABSTRACT 

A new definitions of some Supra hereditary and Supra topological 

property  was introduced namely (   - Supra hereditary and    – Supra 

Topological) properties , the relation between them was studied for 

some  Supra – Separation Axioms 

At last many characterization and theorem was proved . 

 

 

1. Introduction 
In  1963 Kelly [1] introduced the concept of    – 

topological space which was called a set   equipped 

with two topologies a    - topological space and is 

denoted by            where        are two 

topologies defined on  . 

In 1983  Mashhour ,M. S. Allam. A. A. Mohamoud 

f.s. and Khedr, F.H.[2] introduced the supra 

topological spaces  

 In 2011 Ravi, O., Pious, M.S and Salai, P.T. [3], 

introduced the concept A new type of 

homeomorphism in a    -topological space . 

In 2017 B. K. Mahmoud [4], introduced the concept 

supra – separation axioms for supra topological 

spaces. 

In this paper some new definitions are introduced 

with some properties.via this definitions we 

generalization    - Supra hereditary and    – Supra 

Topological properties . 

2.           topological properties 
In this section bi-[resp (i,j)] supra topological 

properties are studied and it`s characterization are 

presented and some  

applications. 

 

 

Definition 2.1 :[ 5] 

Let (       ) be a bi- supra topological space, and 

Let   be a subset of  . Then A is said to be       
 supra open set if             where        and 

       . The complement of      - supra open set is 

called        supra closed set, where  
            and i j. 

Definition 2.2:[ 5] 

Let ( ,       ) be a bi-supra topological space and let 

  be a subset of  . Then   is said to   -supra open 

set if              
where         and        . The complement of   -
supra open set is called   -supra closed. 

Proposition 2.3 : 

Every   - supra open set is        supra open sets 

and every         supra closed set is   -supra closed 

sets. 

The proof of proposition directly from the definitions. 

Definitions  2.4 :[5] 

A function                     (             )is 

called: 

1        supra homeomorphism if   is a bijective 

and        are        supra continuous functions. 

2.     supra homeomorphism if   is a bijective and 

      are     supra continuous functions.[5] 
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Definitions 2.5 :  

1.  If   is a   - supra homeomorphism function 

(          ) in to (          ), and   be any 

property in (          ), Then   is a    – supra 

topological property if    ) is the some property of 

  . 
 2.  If   is a     - supra homeomorphism function 

(          ) in to (          ), and   be any 

property in (          ), Then   is a      - supra 

topological property if    ) is the some property of 

  . 
Note :That    – supra topological property is      - 

supra topological property. 

The proof of note directly from the definitions. 

Theorem 2.6: 

A   -supra topological space is a                 

supra-   –space,   =0,1,2 

If   it satisfies the following axiom: 

1-When   =0 

                                    
 supra open set             and      or    
         
2- When   =1 

                                        
 supra open sets     
                                

3-When   =2  

                   two distinct              ]- 
supra open sets     
                          
Theorem 2.7 : 

                - supra     property is a supra 

topological property. 

Proof: 

Let                            be (               

supra homeomorphism 

Let            be a               - supra     ,to 

prove that            is                       
   
Let                    since   is on to 

                              

Since    one to one and                    

        ) be a              ]- supra     

            then 

There exist               - supra open set   

Such that                

Since                   ]- supra open function 

                              - supra open in 

         )  

                              

                            

There exist               - supra open    

Such that                     

   ( ,      ) is (            ]- supra-  - space . 

Theorem 2.8 : 

                   supra-   property  is a supra 

topological property. 

Proof: 

Let                          be               - 
supra homeomorphism 

Let            be a                 supra    – space  

To prove that (                             supra-

  – space 

Since                    since   is on to 
                  
                             

However                        Since (         ) is 
                supra-    -space 

then there exist                 supra open set     

for every              

Such that                              

 Since                      supra open function 

                     is a               - 
supra open in (           

                            

                            

                          

                             

                              supra open sets 

                                      
                                         supra-    –

space. 

Theorem 2.9 : 

                 supra-   property is a supra 

topological property 

Proof: 

 (         ) is a              ]- supra    – space 

Let                             is a 

                supra homeomorphism 

to prove that            is              ]- supra-  – 

space . 

Let                  
since   is on to 

         such that                   .Since   

is one to one 
                      

Since                               supra-    -space 

              
  two disjoint (               supra open set     

Such that                  

 Since                      supra open function  

                   

are               - supra open sets 

                       

                                 

                                             is 

              - supra-    –space.
 

3.    –  supra hereditary property 
In this section bi [resp        - supra hereditary 

properties are studied and  

It`s characterization are presented and some 

applications . 

Definitions 3.1 : 

Let           be a bi-supra topological space, and 

let   be a subset of  . Then: 

 1. The subspace       supra topology on   

determined by         supra open is intersection 
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      - supra open with   as                  
              
2. The subspace bi- supra topology on   determined 

by     supra open is intersection    

–                        
                      }  
Example 3.2  : 

 Let           } 
           }   }     }     }     }     }   
    }       }       }       }       }}  
            }   }     }       }       }}  
       supra open set 

          }   }     }     }     }     }  
    }       }       }       }       }}  
    supra open set  

=        }     }   }       }       }} 
Let       } 
       -supra topology =         }   }} 
                              }} . 
Definitions 3.3 :  

1.If (          ) sub space of (          ), and   any 

property in (          ), then   is called  bi [resp 

(      ] – supra hereditary property where   is the 

same property in (          ). 

Theorem 3.4 : 

                supra-   property is a supra 

hereditary property 

Proof: 

Let            be a bi-supra topological space and  

          is a                 supra  -  - space 

Let   ,      ) be a bi-supra topological subspace of 

          
To prove that ( ,       ) is               - supra-   –

space 

Let             
 Since            is a               - supra-  - space 
Then there exist               - supra open set   . 

Such that                 
               ]- supra topology =           
                           } 
                                 

                                 

                            

there exist                  - supra open , Such that 

              
 

               

                               - supra-   –space 

Theorem 3.5 : 

               supra-   property is a supra 

hereditary property 

Proof: 

Let (         )be a               - supra-  - space 

Therefore            be a                 - supra 

topology sub space of (         ) 
To prove that           is               - supra-   -

space 

Let             

Since (         )is a               - supra-  - space 

Then there exist two                 supra open set 

    

Such that                                , 
Since      
                               
                                }   
 Let                            - supra open set  
                               

                                 

                                
                                

There exist two                 - supra open set 

      

Such that                             
                    
           is               - supra-   –space. 
Theorem 3.6 : 

               supra-   property is a supra 

hereditary property 

Proof: 

 (         ) be a               - supra-   space 

and           be a                  - supra topology 

sub space of(         ) 
to prove that            is                 supra-   -

space 

Let             , but      

Implies that             
Since (         ) is a               - supra-  –space 

There exist two                          supra open 

sets 

     such that                   

Since      
                  supra open 

=                         ]- supra open}   
We have                   is  

                  - supra open 

                 

                     -supra open  
Since                   

                   

                             

                   

            

Hence for all               
   two disjoint                - supra 

open sets       such that                   
      

                                supra    – space. 

4. Some Proposition and Example 
Proposition 4.1 : 
1-Every      supra    - space is          supra   –

space 

Proof : Let (         ) be a   - supra topological 

spaces  

 And let (         ) be a   - supra    - space And let 

             
Then there exist   - supra open set      

Such that                 
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Since every     supra open set is           supra 

open set 

Then                 supra open set such that 

      and      

Hence (       ) is      - supra-   -space. 

2-Every   -supra   - space is         - supra  –

space 
Proof : 

Let (         ) be a     supra   - space  

and let              
Then there exist two     supra open set     

Such that                               

Since every    Supra open set is a        supra 

open set 

Then         are two        supra open sets such 

that       and      and            

Hence (       ) is        supra-   -space. 

3-Every   -supra   - space is a      - supra   –space 
Proof :  

Let (       ) be a     supra    - space  

And let                 
Then there exist two bi- supra open set        

Such that                  

Since every      supra open set is a        supra 

open set 

Then         are two        supra open sets such 

that            ,       

Hence (       ) is      - supra   -space. 

Proposition 4.2: 
1- Every (              supra    space is 

(             ]- supra   -space. 

Proof  : Let (         ) be a   - supra topological 

spaces. 

And let (         ) be a               - supra  –

space 

Assume that                  
Then there exist two                 supra open sets 

       

Such that                    
Since       that is means             
             
Hence (       ) is                - supra   -space. 

2-Every               - supra  –space is a 

                 supra   -space. 

Proof  : 

Let (       ) be a                 supra   –space 

 and let                 
Then there exist two               - supra open sets 

       

Such that                    
Since        that is means             
           . 

Then there exist a                 supra open set 

      

Such that            

Hence (          is (              - supra   -space. 

3-Every                 supra  –space is a 

               - supra   -space. 

Proof  : 

Let (       ) be a (               supra    –space 

 Assume that                  
Then there exist two               - supra open sets 

       

Such that                         

That is mean there exist a                 supra 

open set      

Such that            

Hence (          is                - supra   -space. 

The converse of the propositions 

Is not necessarily true as the following example : 

To show that       - supra   -space not implies bi- 

supra   -space 

Example 4.4 : 

Let       } 
  ={ , ,{1}},  

          }   }} 

                             }   }} 
                         }} 
 Hence (          is        supra   -space but not 

   - supra   -space. 

To show that       - supra   -space not implies      

supra   -space 

Example 4.5 : 

Let          } 
          }   }   }     }     }     }     }  
    }     },      }       }       }       }} 
  =       }   }   }     }     } 
     }       }       }       }}  
       supra open set 

        }   }     }     }     }     }     }   
    }     }       }       }       }}   
    supra open set =        }   }     } 
     }     }       }       }       }} 
 Hence (          is        supra   -space but not 

   - supra   -space. 

To show that                    supra   -space not 

implies                   supra   -space 

Example 4.6 : 

  Let           } 
  =        }   }     }     }     }     } 
     }       }       }       }       }}  

   ={      }   }   }     }     }     } 

       }       }       }}  
     -supra open set  

        }   }     }     }     }  
     }     }       }       }       }       }}  
  -supra open set         }   }     } 
     }       }       }       }}  
Hence (          is                    supra   -

space  but not                   supra   -space. 

To show that                   - supra   space not 

implies      – supra(resp.       -space 

Example 4.7 : 

Let         } 
           }} 
           }    }} 
       - supra open set          }     }} 
                            }} 
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                                       - supra  -space  

but not    – supra(resp.       -space 

To show that          supra   -space not implies   

   - supra   -space 
Example 4.8: 

Let           } 
           }   }     }     }       }       }} 
  =       }   }     }     }       }       }}  
       supra open set=       }   }     }     } 
       }       }     }     }  
      }       }     }     }}  
    supra open set          }     }} 
Hence (          is          supra   -space but not   

   - supra   -space. 

 

 

 

 

Conclusions.  
some new result 

Proposition 4.1: 

1-Every      supra    - space is an        supra   –

space. 

2-Every   -supra   - space is an      - supra  –

space. 
3-Every   -supra   - space is an      - supra  –

space. 

Proposition 4.2: 
1-Every (               supra    space is an 

(             ]- supra   -space. 

2-Every               - supra  –space is an 

                 supra   -space. 

3-Every                 supra   –space is an 

               - supra   -space. 
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 لبعض بديهيات الفصل ثنائية الفوقيةال االتبولوجيالوراثية و صفات ال
  2، طه حميد جاسم 4لقاء محمد سعيد حسين عبدالله

 ، الموصل ، العراق ، جامعة الموصل كمية العموم الحاسوب والرياضيات ، قسم الرياضيات 1
  ، تكريت ، العراق كمية العموم الحاسوب والرياضيات ، جامعة تكريت ، قسم الرياضيات 2
 

 الملخص
 ات فيما العلاق تودرسالثنائية الفوقية  االصفات الوراثية والتبولوجيب سميتو قد قدمت الفوقية  االتبولوجي الصفات الوراثية وجديدة لبعض  اتفيتعر 
 .   والمبرهنات قد برهنتالكثير من الخصائص   اخيراا هبين

 
 


