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Introduction 

The application of algebra in geometry 
brings out certain strong analogies between 
the two subjects. The continuous mapping 
form one space into another corresponds to 
homomorphism of the associated groups. 
If the topological space is a surface, it may 
have a tangent plane, which has the structure 
of a vector space. Then a mapping from 
one surface to another which is a linear 
transformation of the corresponding tangent 
spaces. Such anologies led to a new subject 
of study known as category theory. Category 
theory is developed in 1942 in the work of 
Sounders MacLane(1909-1995) and Samuel 
Eileanberg(b.1913). 

Category theory

In category theory the basic elements are sets 

of ‘objects’ and mapping among the objects 
called ‘morphism’ . The objects in category 
theory may be vector spaces and morphim may 
be linear transformation. Also the objects may 
be topological spaces and the morphism may 
be continuous function. All these particular 
objects are in compassed in the more general 
subjects of category theory(Cooke, 1997). 

A category K  is a domain of mathematical 
discourse comprising a collection of objects, 
for each pair (A, B) of objects a collection
K (A, B) of morphisms:

BAf :  or BA
f
  with domain A 

and codomain B, together with a law of 
composition:
 CAfg :.
where BAf :  & CBg : ,
which is associative and has identities  
id A : A A
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A functor H from category K  to category L  
sends objects A to objects AH and morphisms 

BAf :  in K  to morphisms
fH : AH  BH in L as

If  f = idA : A  A then

f H  = idAH : AH AHg and

if  f  = A B C then

fH = AH BH CH.
 

Category of fuzzy sets 
The theory fuzzy sets extended the basic 
mathematical concepts of set. In view of 
the fact that set theory is the corner-stone 
of modern Mathematics a new and more 
general framework of mathematics was 
established. Fuzzy mathematics is just a 
kind of mathematics developed in theis 
framework and a fuzzy topology is just a 
kind of topology developed on fuzzy sets. 
Hence, fuzzy mathematics being such kind 
of mathematical theory which contains wider 
content than the classical theory inspired the 
author to work on fuzzy topological spaces 
(Zadeh, 1965). 

Let SET (l) be the category of fuzzy sets whose 

objects are pairs (X, A)

 where X is a set and XIA . 

A morphism    BYAX ,,


  is a function 

YX  :  such that Bo : X  I with 

BOA. 

It is also possible to represent SET (l) with the 

category of Flou sets defi ned by :

Defi nition 

 A fl ou (vegue) set of a set X is a mapping
)(: XPIf   provided

(i) f  is non increasing with 
0)1(&1)0(  ff .

(ii)  



i

i
i

i fSupf  )(  for any l
i
i 

)( .

Remarks 
For a Flou set,     *fA
such that  *fA
There is a complete isomorphism between 
XI  & IXP )( .

Theorem 

Modelling theorem : A mapping 
XI IXPt )(:  is bijective s.t. 

 f  is the  th cut of tf provided

   


 


.,0

).0(
otherwise

fxforfx
ft



Proof : I.       XtftfX
     *  

with   *xtf
   

           ftfffxtfx  **

Also,    *  fx  

with       ** xtffx
   tfX 
      tff 

II.     2121 tftftff 
      21 ff 
  21 ff 

Remarks 

For Lucasiewicz  1,2/1,03 W , Flou set 
can be identifi ed with a pair:
  (A, B) where A, B are crisp 
subsets of X with BA .
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Theorem 

The category SET (l) & Fl (l) are isomorphic.

Proof : Let the objects of SET (l) be pairs (X, 

A) whose morphisms    BYAX ,,


  are 

functions YX  :  s.t. IXB  :0  

where AB 0 . Let the category of vegue 

sets be Fl(l), the objects of which are the 

pairs (X, f)   Xpf   whose morphisms 

   gYfX ,,


  are functions YX  : , 

s.t      gf  .

It is possible to build a pair of functors SET 

(l) 

Ø

Ö




 Fl(l)  s.t. idid  ÖØØÖ 0,0 .

For SET (l),    AfXAX ,, Ö , where

      IxXx   Af A , 

and

    fAXfX ,, Ø , where

 

     XxafXIXAf  sup , 

and

      ØÖ , .

It can easily be verifi ed, using modelling 

theorem that the pair of funtors  ØÖ,  leads 

to categorical isomorphism.

Remarks 

If L is a complete lattice and  is a Heyting 

algebra then SET (l) can be generalized to SET 

(L) & SET   .
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