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Abstract:  In this paper, the direct sum BA GG   of two Intuitionistic Fuzzy Graphs (IFGs) GA and GB is defined. It 

is proved that when two IFGs are effective then their direct sum need not be effective. The degrees of the vertices 

in the direct sum BA GG  of two IFGs GA and GB in terms of degrees of the vertices in the IFGs GA and GB are 

obtained.  
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1. Introduction 

K.T. Atanassov (4) introduced the concept of IFGs. R.Parvathi and M.G.Karunambigai (3) gave the definition of IFG. 

A.Nagoorgani and S.Shajitha Begum (2) gave the various types of degree in IFGs. Dr.K.Radha and Mr.S.Arumugam 

(1) defined the direct sum of two fuzzy graphs. 

          An Intuitionistic Fuzzy Graph is of the form G= (V, E), where  

(i)  nvvvV ,........,, 21  such that  1,0:1 V  and  1,0:1 V  denote the degree of  membership and    

     non-membership of the element Vvi  respectively and 1)()(0 11  ii vv  , for   

      every Vvi  (i=1, 2,3,....,n) 

(ii) VVE  where  1,0:2 VV  and  1,0:2 VV  are such that  )(),(min),( 112 jiji vvvv    

  and 1),(),(0 22  jiji vvvv  for every Vvv ji ),(  

Here the triple ),,( 11 iiiv  denotes the degree of membership and degree of non-membership of the vertex 

 iv . The triple ),,( 22 ijijije  denotes the degree of membership and degree of non-membership of the edge  

  ),( jiij vve   on V. 

     Let EVG , be an IFG. Then the degree of a vertex v is defined by  )(),()( vdvdvd  where 





vu

uvvd ),()( 2 and 



vu

uvvd ),()( 2  

 )(),(max),( 112 jiji vvvv  
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2. Direct Sum 

Definition 2.1 

  Let     ijijAijiAiAiA evG 2211 ,,,,,:  and     ijBijBijiBiBiB evG 2211 ,,,,,:  denote two IFGs with underlying 

crisp graphs    22B11 ,:G and ,: EVEVGA


 respectively. Let 21 VVv  and 

let  bothnot but   Euvor    Euv ,,/ 21  VvuuvE . Define BA GGG  by  
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This G is the direct sum of two IFGs GA and GB. 

Example 2.2 

  The following Fig 1 gives the example of the direct sum of two IFGs which have distinct edge sets. 
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                            Fig 1: Direct Sum of two IFGs with disjoint edge sets. 

 

 

 

 

 



          International Research Journal of Engineering and Technology (IRJET)      e-ISSN: 2395 -0056 

               Volume: 03 Issue: 05 | May-2016                       www.irjet.net                                                               p-ISSN: 2395-0072 

 

© 2016, IRJET       |       Impact Factor value: 4.45        |       ISO 9001:2008 Certified Journal       |        Page 457 
 

Example 2.3 

    The following Fig 2 gives the example of the direct sum of two IFGs in which the edge sets are not disjoint. 
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3 Direct sum of effective IFGs 

Definition 3.1:  An IFG G is an effective IFG if 

E.vu, allfor     )()()(  and   )()()( 112112  vuuvvuuv   

Example 3.2 

 If GA and GB are two effective IFGs, their direct sum BA GG   need not be an effective IFG which can be 

seen from the example in Fig 2. 
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                                             Fig 2. Direct Sum of two effective IFGs 
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Theorem 3.3 

If GA and GB are two effective IFGs such that no edge of BA GG  has both ends in 21 VV   and every edge uv of 

BA GG   with one end 21 VVu   and )E(or  21Euv is such that 

 )]()(or          )()(  [(or)    )()(or         )()( 11B11B11A11 vuvuvuvu BBAAA   , then BA GG  is an 

effective IFG. 

Proof: 

Let uv be an edge of BA GG  .We have two case to consider. 

Case (i): Given 21, VVvu 
 

 
both.not but  Vor  ,Then   21Vvu 

 

11 Euv then , ,   Suppose Vvu
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The proof is similar for 2, Vvu  . 

Case (ii): 

     If 2121 V    v,  VVVu   (or vice-versa), without loss of generality, assume that 1Vv  

Then )()( 11 vv A  . 

By hypothesis,     )()(   ,    )()( 1111 vuvu AAAA    
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IFG. effectivean  is G  A BGTherefore 
 

4. Degree of a vertex in the direct sum 

           
 In this section, we find the degrees of the vertices in the direct sum BA GG  of two IFGs GA and GB in terms 

of degrees of the vertices in the IFGs GA and GB . 

Theorem 4.1  

    The degree of a vertex in BA GG 
 
in terms of the degree of the vertices in GA and GB  is given by 
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Proof: 

 For any vertex in the direct sum BA GG   , we have two cases to consider. 

Case (i): 

         Either 21 Vuor    Vu  but not both. Then no edge incident at u lies in 21 EE   
  

If   1Vu ,then  

 

2

2A2AG

AG  

Vufor  

),()(d  and  ),()(d   where          )(d                     

)(),(d )(

A

B












Similarly

vuuvuuu

uduud

vuvu

AGA





     

Case (ii):  

         If 21 V Vu  but no edge incident at u lies in 21 EE  . 

Then any edge incident at u is either in 21 Eor     E  but not in 21 EE  . 
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Also all these edges are included in BA GG  is given by  
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Hence the theorem is proved. 

Example 4.2 

Consider the two IFGs GA and GB in which the edge sets are disjoint and their direct sum is BA GG 
. 
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Similarly for all other vertices, the theorem can be verified. 
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