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Abstract: 

  We study global properties of fuzzy topological spaces which depend only on open sets, fuzzy continuous functions and on the 

relations ⊃, ∩, ∪ . We show that many known theorems are in reality purely topological theorems. 

 

Introduction: 

 Only in twentieth century, mathematics defined the concepts of sets and function to represent problems. This way of 

representing problems is more rigid. In many circumstances the solution using this concepts are meaningless. This difficulty was 

overcome by the fuzzy concept. Almost all mathemat ical Engineering, Medicines, etc. concepts have been redefined using fuzzy 

sets. Hence it is a must to popularize these ideas for our future generation. During  recent  years , topological  relations  have  been  

much  investigated  in  the  crisp  topological  space. White (1980) introduced the algebraic topological models   for  spatial  

objects. Allen (1983)  identified   13  topological  relat ions  between  two  temporal intervals.  
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Basic definition: 

Definition 1: 

A  family      of fuzzy sets is called a fuzzy  

topology for   if  it  satisfies  the  fo llowing  axioms. 

i.             

ii.                 

iii.                          

The pair (   ) is called  a fuzzy topology  space. 

The  element    are  called  fuzzy  open  sets.A  fuzzy  sets  

  is  called  fuzzy  closed  sets if         

 Defini tion 2 : 

  A fuzzy set  in    is called  a  fuzzy  point  iff  it  

takes  the  values  0 for  all  y   X  expect one, say     . 

If  its  value  at     is   (      ). 

  We denote  the  fuzzy  points    
  

 simply  by  p, 

where     is  called  its  support.The class  of  all  fuzzy  

points  in     is  denoted  by   . 

                 P( ) =  
      
      

   .                                                                                

Definition 3 : 

       Let    be a non- empty set and I the unit 

interval  [0,1]. A fuzzy  set  in     is  a  function  with 

domain     and  the values  I , that  is  an  element  if    . 

    Let             
, we define the following sets, 

i.  ∪        
 by (union), 

 ∪      = max {          

for every    }. 

ii.          
 by (intersection), 

       = min { 

          for every     }. 

iii.          
 by (complement ), 

  (   =         for all    . 

iv. Let  f :     ,        
 and  

     
, then  f( )  is  a  fuzzy  

set  in    .
  
  

Definition 4 : 

A  fuzzy  set  with  membership function        

  
      
      

    is called  a  crisp  point , denoted   by     
  

 for  

any  fuzzy  set     is  in    , we  define  the  crisp  point    

           
             and  

  
            . 

Topological  relations  between  two  simple  regions  

 Theorem 2.1: 

 If  A’s  core   is  disjo int   with  B’s  core  

and  A’s  fringe  intersects  with  B’s  core  then   A’s  

fringe  intersects  with  B’s  fringe, 

  if            and   

                   then, 

              

    Proof: 

Given  that 

A’s  core  is  d isjoint  with  B’s  core   
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ie).           

To  prove: 

          

Suppose           and              

But           

   B’s  core  does  not  intersect  with  the  fringe  o f  A’s  

core 

      ie).            . 

Similarly, 

A’s  core  does  not  intersect  with  the  fringe  of  B’s  

core   

  ie).            .  

   Then ,           so 

                          

But  which  is  contradiction  to  our  assume.  

Therefore           

Hence  the  proof. 

Theorem 2.2 : 

1.            

                          2 .         . 

Proof: 

 Given  that 

1.          =                 

           = (        )      

                              =                      

    =               

                       

   Hence             . 

 Hence  the  proof. 

2.proof: 

          Given  that 

                       

                                       =             

                                       =  . 

Hence  the  proof. 

Conclusion: 

 These approaches were then extended in 

different ways and different applications most of these 

theoretical findings were applied in the commercial GIS 

software and spatial reasoning and also applied  

Aerospace, Business,  Chemical industry, Electronics, 

Financial, Industrial ,Manufacturing, Medical, Signal 

processing, Telecommunication and Transportation.     
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