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Abstract
By using the concepts of commuting and compatibility, we establish a common fixed 

point for mappings in fuzzy Fréchet space.  By assuming two commuting self-mappings 
under some restrictions, we get the unique common fixed point in a fuzzy Fréchet space. 
Moreover, by adding the condition of compatibility for four self-mappings with some 
restrictions in a fuzzy Fréchet space(FFS), the unique common fixed point is satisfied.

Subject Classification:  54A40, 54H25.
Keywords: Fuzzy fréchet space, FF-sequentially continuous, Common fixed point, Commuting  
mappings, Compatible mappings.

*	E-mail:	agjh@utq.edu.iq, agjhalnajar@gmail.com (Corresponding Author)
†	 E-mail:	azharazizsongoor@utq.edu.iq
§	 E-mail:	ali.azaidi2000@utq.edu.iq 
‡	 E-mail:	thekrah.dahees@utq.edu.iq 
@	E-mail:	Ahmedhameed1992@utq.edu.iq

Journal of Interdisciplinary Mathematics
ISSN:  0972-0502 (Print), ISSN:  2169-012X (Online)
Vol. 27 (2024), No. 4,  pp. 843–847
DOI : 10.47974/JIM-1881

This article has been corrected with minor changes. These changes do not impact the 
academic content of the article.

http://www.tarupublications.com
http://dx.doi.org/10.47974/JIM-1881


844� A. G. JASIM, A. A. SANGOOR, A. S. MOHAMMED, T. H. DAHESS AND A. H. KAMIL

1. Introduction  
L. A. Zadeh defined a fuzzy set in 1965 [1]. C. L. Chang [2], in 1968, first 

defined a "Fuzzy Topological Space". It was developed by "C. K. Wong [3], R. 
Lowen" [4], and another researcher. "A. K. Katsaras and D. B. Liu [5] in 1977, 
was constructed a fuzzy topology vector Space". In 1984, A. K. Katsaras defined 
the concept of fuzzy semi-norm [6]. In 2007, sadiqi and F. Kia developed the 
concept of fuzzy semi-norm [7]. In 2021, Ahmed Ghanawi and Al. "Nafie Z. D." 
defined a fuzzy space and conducted a study on continuity within this space [8]. 
In this paper, the commuting mappings in fuzzy Fréchet space are defined. We 
aim to demonstrate the existence of a shared fixed point for mappings in a fuzzy 
Fréchet space by utilizing commuting and compatibility principles. 

2. Preliminaries 
Definition 2.1 [8]: "A fuzzy topology generated by a countable set of fuzzy 
semi-norms that can be distinguished  "fuzzy Fréchet space (FFS)". 

Definition 2.2 [9-11]:  If   and   are self-mappings on  . If        , A 
point   is said to be a common fixed point of   and     

3. Main Results 
Let   be an     with its fuzzy topology    induced by    *  +    a 

"Countable Separation of Fuzzy Semi-norms ". 

Definition 3.1: If   and   are self-mappings on    The pair (   ) is said to be 
commuting if   (         )                     

Theorem 3.2: If   and   are self mappings on  , such that  
1.  (  )   (  ). 
2.   is     sequentially continuous  
3.     (   ) s.t        
    (       )    ((       )            
then,   and   have a unique common fixed point in   provided (   ) 
commuting on    

Proof: Let     . From (i) we can take       such that          We 
construct *  + in    with                     

Now,       
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  and      thus we have   (           )  

 
     (          )  Since   (   )  then         (           )  
   
   

 
     (          )   .  
   
   

  (           )         . Then  *   + is a Cauchy sequence 
in    

     such that       as     in    Since            it follows 
that       as     in  . The continuity of   implies the continuity of   by 
(iii), Then  
         as       (1) 

Since   is     sequentially continuous and       as    , then 
          as          (2) 

However, since   and   are commuting on   then            Then 
from (1)  (2) and since the limits is unique, we get       and          

Now,       

   (        )   
    (        )   

   (        ) 

  
   (        )   

   (        )     
     (        )  

  (        )         
 
     (        )   .  

Then   (        )   ,        
Hence        and               . 
   is a Common Fixed Point of   and    
For uniqueness, if       are common fixed points of   and    From 

(   )  
     (     )     (       )        (       )

  
    (       )   

    (     )

  
      (       )   

     (       )   

  
     (     )         
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Since   (   )   then      (     )         
 
     (     )     

Then   (     )   ,       and    ..■ 

Definition 3.3: Let   and   be a self mappings on  . The pair (   ) is said to 
be compatible if         (           )              , *  + is a 
sequence in   with              

   
            

Theorem 3.4: Let be a self-mappings       and   on   satisfying the 
following conditions:       
1.      in  ,   (   )    ,   (        )     *  (   

    )   (       )   (       )   (       )   (   
     )+. 

2.  ( )   ( )  ( )   ( )  
3. One of      or   is     sequentially continuous. 
4. The pair (   ) and (   ) are compatible. 

Then the unique common fixed point of      and   is satisfied. 

Proof: Let  ( )   ( ) and  ( )   ( ) then there exists         such 
that                  Construct a sequence *  + in   such that       
            and                , for           . It is easy to see 
that  *  + is a cauchy sequence in   and      as     in  . By using the 
condition of (iii) and (iv), we get   is a common fixed point of      and    Let 
               Putting     and     in (i),       we have 
   (        )      *  (       )   (       )   (       )  
   (       )   (        )+      we have   (      )     *   (  
    )  +  Which implies       

4.  Conclusion 
The notations of commuting and compatibility in a fuzzy Fréchet 

space (   ) has been established. With some restrictions in (   ), for two and 
four self-mappings, we got new common fixed point results 
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