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Abstract: In this paper we explore, learn and propose a new technique we can define the interval valued intutionstic fuzzy Cartesian product and 
composition, union and intersection on interval-valued intutionstic fuzzy graphs and examine various of their properties. We also initiate the idea 
of interval-valued intutionstic fuzzy complete graphs and some properties also interval-valued intutionstic fuzzy complete graphs and interval 
valued intutionstic fuzzy isomorphisom. 
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1. INTRODUCTION 
Importance of Graph theory using in many uses of 
application problems. Latest applications in graph theory is 
fairly exciting analyzing any difficult situations and in 
addition in technical applications. It has got many 
applications OR, analyzing, complex routing, to analyze any 
complete in sequence we create concentrated apply of 
graphs. For operational on incomplete in order or partial in 
order or to switch the systems containing the basics of 
uncertainty we know that fuzzy logic and its participation in 
graph theory is applied. In, Rosenfeld [21] in 1975 analyzed 
the idea of fuzzy graphs whose ideas are given by Kauman 
[18] in 1973. The relation of fuzzy sets were also measured 
by Rosenfeld who give the idea of the formation of fuzzy 
graphs, finding various related results of more graph 
theoretical ideas. Bhattacharya [4] create few comments of 
fuzzy graphs Atanassov introduced the theory of IFR and 
IFG [2],[ 3],[32],[33]. Rashmanlou and Talebi [36] study and 
give the isomorphism property and complement of IVFG 
They give isomorphism and some new operations on vague 
graphs [37], [38]. Rashmalou and Borzooei research 
different idea of vague graphs [5], degree of nodes in vague 
graphs [6], and some concept of vague graphs.  
 

2 PRELIMINARIES: 
A graph   = (V, E), consists of a setoff objects   
          called the set of nodes (points or vertices ) and 

            be the set of edges in   . and   is a mapping 

from the set of edges             be the pairs of 

elements of             .Two edges are adjacent if they 

are incident on a common vertex in   . (For simplicity an 
edge {x, y} will be denoted by xy.) A graph which has no 
self loops no multiple edges that graph is called simple 
graph. A complete graph, in a graph, if the edges between 
every pair of nodes, such a graph is called complete graph. 
In which every pair of different nodes is connected by an 

edge. The complete graph on n nodes has 
      

 
 edges. By 

a complementary graph  
 
of a simple graph   we mean a 

graph having the same nodes as   and such that two 

nodes are adjacent in  
 
 iff they are not adjacent in  

 
 Two 

graph   and    are called isomorphism to each other , if 
there exists a 1-1 correspondence between the nodes sets 
preserves adjacency of the nodes . Isomorphic graphs are 

denoted by         

 Two graph are sait to Cartesian product of    and    and 

defined by            and            then the 

Cartesian product defined by             with   

        and           ,Here we take              

            . two simple graphs    and    whose union 

is defined as                    . The sum of two 

simple groups   and    is defined as           

           ), where    be set of edges joined by the 

verities   and     that is we assumed       and    non 
empty.  
 
2.1 Definition Fuzzy set: If   is a collection of members 

denoted by   then a fuzzy set   in   is defined as a set of 

pairs                   , where       is called the 

membership value of the fuzzy set   that maps every 

member of   to a membership degree between 0 and 1.  
 
2.2 Fuzzy subset: We can define a fuzzy subset   on the 

universal set   , the mapping       and the mapping 

        is called fuzzy relation on   , here        

  minimum                    Wher I mean closed 

interval [   ] The close interval fuzzy number   is an closed 
interval [    

 ] along with      
   , here the closed 

interval  [   ].  

Let    [      
 
] and    [      

 
] ,then we can define 

the follows  

Min(       min [      
 
] [      

 
]  

 min{[      
 
]} min [      

 
]  

Max(       max [      
 
] [      

 
]   

 max{[      
 
]} max [      

 
]   

Also we can define the following operation  

           , *       
 
       

 
       

 
       

 
+-   

                         
 

    

 
   

                        
 

    

 
  

                       
 

    

 
   

                               

                            . Etc. 
 
2.3 Definition Interval valued fuzzy set: Let   be the set of 
all closed subintervals and   [     ]  [   ]  where 

  lower boundary value are    are upper boundary value 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 8, ISSUE 11, NOVEMBER 2019                     ISSN 2277-8616 

 

49 
IJSTR©2019 
www.ijstr.org 

respectively. Then we can define the interval valued fuzzy 
set is                          Here      [   ] 

defines the value of membership value of an element   to   
, also               
 
2.4 Definition: interval valued intuitionistic fuzzy set (ivifs) 

Let   be the universal set, then we can define an IVIF set   
is defined as follows  

    (    ([              ] [             ]))       

Here         [   ] and         [   ] are the value of 

the membership and non-membership, 
                                        Where   

and   means lower and upper values of [   ]  Let any two 

IVIFS   [              ] [             ] and   

[              ] [             ] in  . Then we can define 

union and intersection defined as follows.     

 (
     (          –                  )  

   (                           )      
}   

     (
     (          –                  )  

   (                           )      
}   

If   =(   ) be the simple graph, then IVIF relation   on the 

set , which mean we define IVIF  
       
                                          min

                                       
 

3 Operation on ivifg.  
 

3.1 Definition: Let   =(   ) be the IVIFG the         be 

the two ordered pair, where 

  [(             ) (             )] be the IVIF set on   

and   [(             ) (             )] be the IVIF 

relation on the set . 
 

3.2 Definition: The Cartesian product of IVIFG   =(   ), 

then take               and                 of 

the graph   
              and   

              

then we can defined as a pair [(         )         

   ] , then we define as follows. 

   

{
 
 

 
 

[          
            

 ]          

     [            
                

    ] 

[                      
 ]          

     [            
                

    ] 

  

              
 

   

{
 
 

 
 

[          
             ]                   

     [            
                  

      ] 

[          
             

 ]                   

     [            
                  

      ] 

 

                           

    

{
 
 

 
 

[          
             ]         (       )  

     [            
                    

      ] 

[          
            

 ]                    

     [            
                  

      ] 

 

                          
 
3.2 Definition: IVIFG of composition of two simple graphs 

    [     ] is denoted by 

             [(         )             ] of two 

IVIFG [      

 
       

 
  ]is defined as follows 

   

{
 
 

 
 

[          
            

 ]          

   ,[            
    )              

     ] 

[                      
 ]          

   ,[            
    )              

     ] 

 

              . 

   

{
 
 

 
 

[          
             ]         (       )  

   ,[            
   )                 

       ] 

[          
            

 ]                   

     [            
                    

       

 

                             

    

{
 
 

 
 

[          
             ]         (       )  

   ,[            
   )                 

       

[          
            

 ]                   

     [            
                    

      ] 

 

                          
 

3.3 Definition: The union IVIFG of   = (   ) , then take 

            and               of the graph   
  

          and   
            then we have the pair 

[(         )            ]  , then we define as 

follows, 

   

{
 
 
 

 
 
 

[          
            

 ]    

[             
               

[          
            

 ]    

[              
              

[          
            

 ]    
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{
 
 
 

 
 
 

[          
            

 ]     

[              
                  

[          
            

 ]      

[              
                   

[          
            

 ]     

                
                

 

3.4 Theorem:The Cartesian product [(    )       ]   

[(          )              ]  of two IVIFGs of the 

graphs     
  and     

  is an interval valued Intuitionistic 
fuzzy graphs[      

 )         
  ]. 

Proof: we have to verify for condition for               

and (          ) is evidently true. Let 

                   
[          

            
 ]                    

 =              
                    

           

  
                   

          min      

     
                  

         

 
 min               

          min     

     
        min          

        

     (          
)                   

     
            

 [          
            

 ]                    

 =              
                    

          

  
                   

          min      

     
                  

         

 
 min               

          min     

     
        min          

        

  

    (          
)                     

           ] 

Also we can prove                    

 [          
            

 ](       )          

 =              
(       )           

          

  

                   
(       ) min           

           

     
       

 
 
 min               

(       ) min     

     
                    

      

  

   (          
) (       )           

          ] 

 [          
            

 ](       )          

 =              
(       )           

          

  
                   

(       ) min           
           

     
       

 

 min               
(       ) min     

     
       min          

      

  
   (          

) (       )           
          ] 

Hence complete the theorem. 

3.6 Theorem:The IVIFG of      and      and then 

composition function [      ,      ]  of    
 

  and    
 

  

that form the composition function [     
 

  ,      
 

 ]  
Proof: we have to verify for condition for               and 

(          ) is evidently true. Let                    

[          
            

 ]                    

 =              
                    

          

                     
                  

      
                  

         

 
 min               

                  

     
                     

        

     (          
)                   

     
            

 [          
            

 ]                    

 =              
                    

          

                     
                  

      
                  

         

 
 min               

                  

     
                     

        

  

    (          
)                     

           ] 

 Similarly we can prove                    

 [          
            

 ](       )          

 =              
(       )           

          

 
 

                   
(       )               

           

     
       

 

 
 min               

(       )         

     
                    

      

  

    (          
) (       )           

          ] 

 [          
            

 ](       )          

 =              
(       )           

          

 

 
                   

(       )               
           

     
       

 
 
 min               

(       )         

     
                    

      

  

    (          
) (       )           

          ] 

 Hence complete the theorem. 
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4 Isomorphism of interval valued intuitionistic 
fuzzy graph. 
 

4.1 Definition: Let               and               
be the two IVIFGs. A homomorphism            and the 
mapping           then  

            (          ),          (          ) 

 (                   )  

                       , (                   )  
                       .                     
Conculation: It is well recognized that IVIFS form a 
overview of the concept of fuzzy sets. IVIFS methods 
provide new accuracy; give the classification as compared 
to the standard and fuzzy methods. So we hold introduced 
IVFS and have accessible some properties in this paper. 
The further study of IVIFGs may also be use with many 
applications.  
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