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Abstract In this paper, we first present the concepts of interval valued fuzzy set of fuzzy hemirings and we introduce the notion of   
,     -. Interval valued fuzzy set of fuzzy hemirings and explore some of their attribute. 
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I.INTRODUCTION  

           In dealing with the intricate problems in economics, engineering and environmental sciences, we are ordinarily in effective to apply the 

classical methods because there are various suspense in their problem. The construction of fuzzy sets and fuzzy set operations, introduced by 

L.A. Zadeh[12] (1965) have been all inclusive to a great deal scientific field of operation. Zadeh bring in and used interval valued fuzzy sets. In 

algebra, Rosenfeld[6] first used fuzzy set, he introduced    fuzzy group and explore some of its attribute. So fuzzy of hemirings became 

significant tools in lots of branches of applied mathematics and engineering. 

          But greatly of the researches of fuzzy hemirings[8]s are based on their ideals. In this paper, we have the concepts of interval valued fuzzy 

set of fuzzy hemirings and studied some some of its attribute. The complement, union, intersection operations have been defined on the  interval 

valued fuzzy set of fuzzy hemirings.     

 

 II.PRELIMINARIES  

2.1 Definition  

          Let X be the collection of objects denoted generally by  . Then a fuzzy set A in X is defined as,  

                          *  ,    ( )        + 
       Where   ( ) is called the membership value of   in A and  

                                    ( )   . 
2.2 Definition  

           An interval valued fuzzy set  ̃ on a universe U is a mapping such that  ̃        (,   -).  Where      ([0, 1]) stands for the set of all 

closed subinterval of [0, 1], the set of all interval valued fuzzy sets on U is denoted by  ̃( ).  
       Suppose that  ̃   ̃( )      .     ( )  ,  

 ( )    
 ( )-  is called the degree of membership of an element   to  . Where   

 ( ) and  

  
 ( ) are referred to as the lower and upper degree of membership of   to  ̃ respectively such that           

                                    
 ( )    

 ( )     . 
2.3 Definition   

             A semiring is an algebraic system (     ) consisting of a non- empty set R together with two binary operations on R called addition 

and multiplication such that (   ) and (   ) are semigroups  and the following distributive laws 

                      (   )          
                   (   )            
are satisfied for all        . By zero of a semiring (     ) we mean an element     such that            and            for 

all     . A semiring with zero and a commutative semigroup (   ) is called a hemiring.  

2.4 Definition  

               Let R be a hemiring. A fuzzy set   in R is defined as a mapping from R to ,   -, the usual interval of real number. We denote by    the 

set of all fuzzy sets in R. 

2.5 Definition  

           Suppose     . For any   -   -, the set    *      ( )   + and the set     ( )  *      ( )   + are called s- level set  and 

supporting set of  . 
2.6 Definition  

           Suppose R is a hemiring and   is a fuzzy set of R with support * +. Then   is called a fuzzy point if  

             ( ) =  {
  -   -               
                           

  

We denote the fuzzy point with support * + and value   by   . 
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III.INTERVAL VALUED FUZZY SET OF FUZZY HEMIRING  

3.1 Definition  

           Let R be a hemiring. A fuzzy set   of R is said to be fuzzy hemiring of R if it satisfies the following conditions: 

                        (   ) :  (   )      * ( )  ( )+; 
                       (   ) :  (   )      * ( )  ( )+             . 

 

 3.2 Definition  

         Let R be a hemiring. A fuzzy set   of R is said to be interval valued fuzzy set of fuzzy hemiring of R if it satisfies the following conditions:  

         (     ) :  (   )   *    ,  ( )   ( )-,     ,  ( )   ( )-}  

         (     ) :  (  )   *    ,  ( )   ( )-,     ,  ( )   ( )-}.       .  

3.3 Definition  

         Let R be a hemiring. A fuzzy set   of R is said to be interval valued fuzzy set of anti-fuzzy hemiring of R if it satisfies the following 

conditions:  

         (      ) :  (   )   *    ,  ( )   ( )-,     ,  ( )   ( )-}  

         (      ) :  (  )   *    ,  ( )   ( )-,     ,  ( )   ( )-}.       .  

3.4 Theorem  

       The condition (      ) and (      ) in definition are equivalent to the conditions (      ) and (      ) respectively.  

           (      ) :       and           (   )    (   )   . 

          (      ) :       and           (  )    (   )   .         -   - and        . 

Proof  

                         (      )   (      )  
     We first prove that  

(      )    (      )  
        Assume that the condition (      ) is valid. Let        and     -   - be such that        and      . Then  ( )    and  ( )    
which imply from (      )  
        (   )    *    ,  ( )   ( )-,     ,  ( )   ( )-}    

                           *    ,  ( )   ( )-,     ,  ( )   ( )-}  

        (   )      * ( )  ( )+  
        (   )      *   +  
 Hence  (   )    (   )   .     Hence (      ) holds.  

                   (      )     (      )  
         Suppose that the condition  (      ) is valid. Note that   ( )    and    ( )   ;        .  Thus (   )    * ( )     ( )+    . by   

(      ), and so  

  (   )      * ( )  ( )+  
                    *    ,  ( )   ( )-,     ,  ( )   ( )-}  

 (   )    *    ,  ( )   ( )-,     ,  ( )   ( )-}  

                                      Hence (      )  holds.  

Similarly, we  prove that   

                                 (      )   (     ). 
3.5 Proposition  

           Let R be a hemiring. A fuzzy set   of R is a interval valued fuzzy set of fuzzy hemiring of R iff for any   -   -,   (  ) is a interval 

valued fuzzy set of sub- hemiring of R   

Proof  

         Let         then  ( )    and  ( )   .  
         We consider   is a interval valued fuzzy set of fuzzy hemiring of R. then we have   

              (   )    *    ,  ( )   ( )-,     ,  ( )   ( )-}    

              (   )     *    ,  ( )   ( )-,     ,  ( )   ( )-}  

               (   )      * ( )  ( )+  
               (   )      *   +  
               (   )                                    
And  

                (  )    *    ,  ( )   ( )-,     ,  ( )   ( )-}    

                             *    ,  ( )   ( )-,     ,  ( )   ( )-}  

               (  )      * ( )  ( )+  
              (  )      *   +  
             (  )                                  . 
                  Hence    is a interval valued sub-hemiring of R.  

Conversely,   

          Suppose     is a interval valued sub-hemiring of R. then         .  
We have           and        .   
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Now              (   )      
                (   )      *   +  
                (   )      * ( )  ( )+  
                                  *    ,  ( )   ( )-,     ,  ( )   ( )-}  

                (   )    *    ,  ( )   ( )-,     ,  ( )   ( )-}  

And           (  )      
                 (  )      *   +  
                 (  )      * ( )  ( )+  
                              *    ,  ( )   ( )-,     ,  ( )   ( )-}  

                  (  )    *    ,  ( )   ( )-,     ,  ( )   ( )-}  

             Hence   is a interval valued fuzzy set of fuzzy hemiring of R.  

3.6 Theorem  

         A fuzzy set   of a hemiring R is a interval valued fuzzy set of fuzzy hemiring of R iff its complement    is an interval valued fuzzy set of 

anti- fuzzy hemiring of R. 

Proof  

       Let    be a interval valued fuzzy set of fuzzy hemiring of R. we have        ; 

              (   ) =    (   )  
                                      ,  ( )   ( )-,     ,  ( )   ( )-  
                                      ,  ( )   ( )-,     ,  ( )   ( )-  
                                  * ,    ( )   ( )-, ,    ( )   ( )-+   
                                 *   ( )    ( )+   
           (   )       *  ( )   ( )+. 
Similarly, we can show that    

             (  ) =    (  )  
                               ,  ( )   ( )-,     ,  ( )   ( )-  
         (  )              ,  ( )   ( )-,     ,  ( )   ( )-  
             (  )      * ,    ( )   ( )-, ,    ( )   ( )-+   
                             *   ( )    ( )+   
            (  )       *  ( )   ( )+. 
   Hence     is an interval valued fuzzy set of anti- fuzzy hemiring of R.  

Conversely,   

                                                   (   )       *  ( )   ( )+. 
     *   ( )    ( )+ 

                                                                       * ,    ( )   ( )-, ,    ( )   ( )-+  
                                                                          ,  ( )   ( )-,     ,  ( )   ( )-  
                                                                          ,  ( )   ( )-,     ,  ( )   ( )-  
                                                   (   ) =    (   ). 
                                                       (  )       *  ( )   ( )+. 
                                                                      *   ( )    ( )+  
                                                      (  )      * ,    ( )   ( )-, ,    ( )   ( )-+  
                                                                         ,  ( )   ( )-,     ,  ( )   ( )-  
                                                       (  ) =    (  )    
Hence  A fuzzy set   of a hemiring R is a interval valued fuzzy set of fuzzy hemiring of R  

 

3.7 Definition  

           Let    and    be two interval valued fuzzy set of fuzzy hemirings of a hemiring R. we define       by  

              (     )( ) = *    ,  
 ( ),   

 ( )-,     ,  
 ( ),   

 ( )-+  
 

3.8 Theorem  

          Let    and    be two interval valued fuzzy set of fuzzy hemirings of a hemiring R. we define       is also interval valued fuzzy set of 

fuzzy hemirings of  R.   

Proof  

            Let          . Then          and   . 
Now,   

            (     ) (   ) =     *  (   ),   (   )+    
             *    ,  

 (   ),   
 (   )-,     ,  

 (   ),                                         
                                                                          

 (   )-+  
   

          (     ) (   )      **    ,  
 ( ),   

 ( )-,  ,  
 ( ),   

 ( )-+, 
                                                     *    ,  

 ( ),   
 ( )-,  ,  

 ( ),   
 ( )-+    

        (     ) (   )       **    ,  
 ( ),   

 ( )-,  ,  
 ( ),   

 ( )-+, 
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                                                    *    ,  
 ( ),   

 ( )-,  ,  
 ( ),   

 ( )-+  
                                          **    ,  

 ( ),   
 ( )-, ,  

 ( ),   
 ( )-+,  

                                                 *      ,  
 ( ),   

 ( )-,  ,  
 ( ),   

 ( )-+    
                                         **    ,  ( )   ( )-+  *   ,  ( )   ( )-++ 
   (     ) (   )       *(     ) ( ), (     )  ( )+   
Similarly, we can prove that   

          (     ) (  )       **    ,  
 ( ),   

 ( )-,  ,  
 ( ),   

 ( )-+, 
                                                     *    ,  

 ( ),   
 ( )-,  ,  

 ( ),   
 ( )-+    

        (     ) (  )       **    ,  
 ( ),   

 ( )-,  ,  
 ( ),   

 ( )-+, 
                                                    *    ,  

 ( ),   
 ( )-,  ,  

 ( ),   
 ( )-+  

                                          **    ,  
 ( ),   

 ( )-, ,  
 ( ),   

 ( )-+,   

                                                 *      ,  
 ( ),   

 ( )-,  ,  
 ( ),   

 ( )-+    
                                         **    ,  ( )   ( )-+  *   ,  ( )   ( )-++ 
   (     ) (  )       *(     ) ( ), (     )  ( )+  
Thus       is also interval valued fuzzy set of fuzzy hemirings of  R.  

3.9 Definition  

            Let    and    be two interval valued fuzzy set of fuzzy hemirings of a hemiring R. then their product is defined as  

                  (     )( ) = 
   
    

 *    ,  
 ( ),   

 ( )-,     ,  
 ( ),   

 ( )-+  

If   can be expressed as      otherwise (     )( ) =  .  
3.10 Theorem  

       Let    and    be two interval valued fuzzy set of fuzzy hemirings of a hemiring R. then their product         is also interval valued fuzzy set 

of fuzzy hemirings of  R.   

 

Proof  

                     Trivial. 

3.11 Theorem  

        Let   ,  , and    be interval valued fuzzy set of fuzzy hemirings of a hemiring R. if    , then       and      . 
Proof  

              Let    . If   is not expressible as     .then  

                            (  )( ) =    = (  )( )  
Otherwise,  

         (  )( ) =  
   
    

 *    ,  ( ),    ( )-,      ,  ( ),    ( )-+   

                        
   
    

 *    ,  ( ),   ( )-,      ,  ( ),   ( )-+   

                      
   
    

 *     ,  ( )  ( )-+  

    (  )( ) = (  )( )  
Hence       
Similarly, we can prove that       . 
3.12 Definition  

        Let    and    be two interval valued fuzzy set of fuzzy hemirings of a hemiring R. then their sum is defined as  

            (      )( ) = 
   
    

 *    ,  
 ( ),   

 ( )-,     ,  
 ( ),   

 ( )-+.  

 

3.13 Theorem  

         Let    and    be two interval valued fuzzy set of fuzzy hemirings of a hemiring R. then their sum           is also interval valued fuzzy 

set of fuzzy hemirings of  R.   

Proof  

                           Trivial.  

 

IV.CONCLUSION   

              In this paper, we have introduced the concepts of interval valued fuzzy set of fuzzy hemirings and studied some of its attribute.  So 

fuzzy became significant  tools in lots of branches of applied mathematics and engineering. But greatly of the researches of fuzzy hemirings are 

based on their ideals.    

 

REFERENCES 

[1]  Cagman. N, Citak. F, and Enginoglu. S, (2010) fuzzy parameterized fuzzy soft set theory and its applications, Turkish journal of fuzzy 

systems, 1, 21-35. 

[2]  Ma. X and  Zhan. J, (2009), Generalized fuzzy h-bi-ideals of h-bi ideals and h-quasi-ideals of hemirings, Inform Sci 179  1249–1268. 

[3]  Ma. X and  Zhan. J, (2013) Characterizations of three kinds of hemirings by fuzzy soft h-ideals, J Intell Fuzzy Sys 24, 535–548.  

[4] Ma X, Zhan J. (2007) on fuzzy h-ideals of hemirings J. Syst. Sci. complexity.; 177:876-886. 

[5] Molodtsov, D.A., (1999), Soft set theory – first results, computers and mathematics with Applications,37 19-31. 

 [6]  Rosenfeld. A, (1971),  Fuzzy groups, J. Math. Anal. Appl. 35  512-517. 

http://www.jetir.org/


© 2018 JETIR August 2018, Volume 5, Issue 8                                                           www.jetir.org  (ISSN-2349-5162)  

 

JETIR1808939 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 295 

 

 [7] Yang. X, .Lin.T. Y,Yang. J,  Li.Y and Yu.D, (2009), combination of interval valued fuzzy set and soft set, computers and mathematics     

with applications, 58 521-527. 

[8] Yin Y, Zhan J, Huang X. (2011) A new way to fuzzy  h-ideals of hemirings. Iranian Journal of Fuzzy Systems.;8:81-101. 

[9]  Yin.Y Q,  Li. H.X, (2008), The characterizations of h-hemiregular hemirings and h-intra-hemiregular hemirings, Inform. Sci. 178 3451-

3464.  

[10] Young Bae jun. (2010) note on “ (   )- fuzzy ideals of hemirings. Comput. Math. Appl.;59:2582-2586. 

[11]  Solaraju A, R. Nagarajan, (2009) characterization of interval valued anti fuzzy left h- ideals over  hemi rings, Advances in Fuzzy 

Mathematics,4(2). 

[12]  Zadeh, L.A., (1965), Fuzzy sets, Information and control, 8  338-353. 

http://www.jetir.org/

