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ABSTRACT:This paper explores that,we illustrate the direct sum of  fiveintuitionistic fuzzy 

graphs (IFGs)  is determined. The regular property,connectedness,effectiveness and balanced IFGs on 

the direct sum of five intuitionistic fuzzy graphs are also examined. 
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1.INTRODUCTION 

     A graph is a convinent way of representing information involving relationship between objects. The objects are portrayed by 

vertices and relations by edges. At present a large number and variety of applications have been developed that use graphs for 

knowledge representation. Generally, an undirected graph is a symmetric binary relation on a non-empty vertex set V. A fuzzy 

graph (undirected) is also a symmetric binary fuzzy relation on a fuzzy subset. 

     In 1975, Rosenfeld [1] regarded the fuzzy relation of fuzzy set and developed the theory of fuzzy graphs. Although the first 

definition of fuzzy graph was specified by Kaufman. R. T. Yeh and S. Y. Banh [6] have also introduced various connectedness 

concept in fuzzy graphs. L. A. Zadeh [8] in 1965 as a generalisation of classical (crisp) sets. 

     Intuitionistic fuzzy graph were introduced by Krassimar T. Atanassov [11] and the operations on intuitionistic fuzzy graphs 

were defined by, R. Parvathi and M. G. Karunambigai [10]. Dr. K. Radha and Mr. S. Arumugam [2] defined the direct sum of two 

fuzzy graphs. Later on Dr. S. Karthikeyan and Mrs. K. Lakshmi [12] defined the direct sum of two (IFGs). A. Nagoorgani and S. 

Shajitha Begum [9] gave the various type of degree in IFGs.  

     In this article, the degree of vertices in the direct sum of Five Intuitionistic Fuzzy Graphs (IFGs) is calculated with an example. 

The direct sum of fiveregular, connected, effective and balanced (IFGs) are discussed with an some example and theorem. 

 

2. BASIC DEFINITIONS 

2.1 INTUITIONISTIC FUZZY GRAPH: 

           An intuitionistic fuzzy graph is the class of G=(V,E), where 

(i)V={ } such that :V→[0,1] and :V→[0,1]  denote the degree of membership and non-membership of the 

element 𝛜V respectively, and  0≤ )≤1, for every 𝛜V, (i=1,2,3,….,n). 

                      (ii)  E⊂V⨉V where : V⨉V →[0,1] and : V⨉V →[0,1] are such that,  

)≤min | |,  )≤min | |   and                                

)+ )  1. 

Here the triple ( ) indicates the degree of membership and degree on non-membership of the vertex . The 

triple ( ) denotes the degree of membership and non-membership of the edge ( ) on V. 

2.2 DEGREE OF VERTEX: 

Let ),( EVG   be the intuitionistic fuzzy graph. Then the degree of  vertex u is signified by, 
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                d = (  

Where, u≠v   and  

u≠v  . 

2.3 REGULAR INTUITIONISTIC FUZZY GRAPH: 

Let ),( EVG   be the intuitionistic fuzzy graph. If all over the vertices have the  same degree. Then it is mentioned as regular 

intuitionistic fuzzy graph. 

2.3.1 EXAMPLE: 

 

                               Fig: Regular IFG 

 

2.4 CONNECTED INTUITIONISTIC FUZZY GRAPH: 

                   In an intuitionistic fuzzy graph ),( EVG  . If G has only one component. Then IFGs is claimed to be connected 

intuitionistic fuzzy graph. By the another way ofexplanation, If there is a path between every pair of vertices, then G is uttered to 

be a connected intuitionistic fuzzy graph. 

2.4.1 EXAMPLE: 

 

Fig: Connected IFG 

 

2.5 EFFECTIVE INTUITIONISTIC FUZZY GRAPH: 

                    In an intuitionistic fuzzy graph ),( EVG  . The effective intuitionistic fuzzy graph is considered as, 

= and     = for all u,v𝛜E. 

2.5.1 EXAMPLE: 
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Fig: Effective IFG 

 

2.6 DIRECT SUM OF INTUITIONISTIC FUZZY GRAPH: 

Let ( ), ( )) and ( ), ( )) signifies the two 

IFGs with the crucial crisp graphs  = and  =  respectively, Let v𝛜 ∪  and let E={uv|u,v𝛜V, 

uv𝛜  uv𝛜   but not both}. Define,   G=  by 

(u)=  

and 

(u)≤  

Then G is the direct sum of two IFGs  

3. DIRECT SUM OF FIVE INTUITIONISTIC FUZZY GRAPHS: 

3.1 DEFINITION: 

               Let ( ), ( )),  ( ), ( )),  

( ), ( )), ( ), ( )) and 

( ), ( )) signifies the five intuitionistic fuzzy graphs escorted by the crucial crisp 

graphs,  =  , =  sequentially. 

Let  and let E={uv|u,v𝛜V, uv𝛜  uv𝛜  uv𝛜  uv𝛜  uv𝛜 }                                                                                                                                                          

Illustrate, G=  by 

(u)=  

and  

(uv)≤  
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Therefore, G is called the direct sum of Five Intuitionistic Fuzzy Graphs . 

 

 

 

EXAMPLE: 

 

 

 

 

Fig: On Direct Sum of IFG 

 

3.1 DEGREE OF VERTICES IN : 

 In the present section, we identify the degree of vertices in the direct sum  of five IFGs 

 in view of the degree of vertices in the IFGs . 

 

3.1.1 THEOREM: 

 

 

 

 

 



Copyrights @Kalahari Journals Vol.7 No.4 (April, 2022) 

International Journal of Mechanical Engineering 

779 

The degree of vertex in   which is corresponding to the degree of vertices in 

is given by, 

 

Proof:        In  for any vertices we poses two cases to evaluate, 

Case(i):    If either  exists. Then the edge prevalence at u lies in 

. If then , 

 

=  

Where,  and  

If then , 

 

=  

Where,  and  

Similarly, for  

Case(ii):    If the edge does not occurrence at u lies in  But  . Then any edge 

occurrence at u is either in  Also all these edges are involved in 

 inclined by 

(u)=

 

=  

Hence the theorem is proved. 

3.1.2 EXAMPLE: 

The subsequent show that the degree of  verticesin  which the edge set are disjoint. 
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3.2 DIRECT SUM OF FIVE REGULAR IFGs: 

                 If ( ), ( )),  ( ), ( )),  

( ), ( )),  ( ), ( )) and 

( ), ( )) signifies the five IFGs . Then the direct sum is inessential to the regular 

intuitionistic fuzzy graphs. 

3.2.1 THEOREM:If  are regular IFGs along with degree  sequentially and 

 then   is regular if and only if . 

PROOF:     Let  be the  regular IFG with crucial crisp graph  = . In the same way, let  be the  be 

the  be the  be the  is the regular IFGs with the crucial crisp graph as  
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= sequentially such that, 

 . Assume that,   is regular. 

(u)=  

Since,  

(u)=  

Since,   is regular. 

We obtain, conversely assume that,  are K-regular fuzzy graphs such 

that,  is given by, 

(u)= K  for every .  Hence 

  is regular IFGs. 

3.3 DIRECT SUM OF FIVE CONNECTED IFGs: 

 If ( ), ( )),  ( ), ( )),  

( ), ( )), ( ), ( )) and  

( ), ( )) signifies the five disconnected   IFGs . And then their the direct 

sum  is told to be a connected intuitionistic fuzzy graphs. 

 

3.3.1 THEOREM:    If ( ), ( )),  ( ), ( )),  

( ), ( )), ( ), ( )) and ( ), 

( )) represented as five connected IFGs with the crucial crisp graphs  =  

=  sequentially on this 

wise . Then their direct sum  is 

connected intuitionistic fuzzy graphs. 

PROOF:     Since,  is connected IFGs(( (u,v), (u,v))) .  is connected IFGs (( (u,v),  

(u,v))) .  is connected IFGs (( (u,v),  (u,v))) .  is connected IFGs 

(( (u,v),  (u,v))) .  is connected IFGs (( (u,v),  (u,v))) .Also 

. Consequently, there exist atleast one vertex which is in  Although there is 

no edge in . Hence there exist a path between any two vertices in 

(v, , ) of This implies that, is 

connected. 

Hence the proof. 

3.4 DIRECT SUM OF FIVE EFFECTIVE IFGs: 
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              In an intuitionistic fuzzy graph ),( EVG  . The effective intuitionistic fuzzy graph is considered as,   

=                                                                   and                           =      for all 

u,v𝛜E. 

3.4.1 EXAMPLE: 

 

Fig: Direct Sum of Five Effective IFG 

 

3.4.2 THEOREM: If  are five IFGs such that there is no edge of 

carries ends in  and every edge uv of 

including one end  and  such 

that, 

 

 

 

. 

PROOF:     Let u,v be an edge of  we have consider two cases, 

Case(i): uv . Subsequently,   Finally,  

 and .                                  Considering 

that,  

             =                                    =  

             = = Similarly, for uv  

Case(ii):   If   uv  (or vice-versa) indispensable loss of generality, assume that 

. 

Subsequetly,   by the prediction , At the moment,                                  

 

 

 

 

So,  and . Consequently,  
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             =                                            =  

             =      =  

             =                                                             =  

             =                                               =  

Thence,  be an effective IFG. 

 

 

 

CONCLUSION: 

 In this paper, the direct sum  of three fuzzy intuitionistic fuzzy graphs 

 is defined. A formula to find the degree of vertices in the direct sum  

  of three intuitionistic fuzzy graph  and is obtained. Some of the 

property of the direct sum of regular, connected and effective intuitionistic fuzzy graphs has been illustrated. This operation on 

intuitionistic fuzzy graph is great tool to consider large fuzzy graph device its properties from those of the small ones. A truly 

tactical man oeuvre in that direction of the whole is specifically made through this paper. 
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