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Abstract 

In this paper, edge degree sequence of intuitionistic fuzzy graph (IFG) is introduced and 

some of its properties are studied. If two intuitionistic fuzzy graphs are isomorphic or co-weak 

isomorphic, then they must have same edge degree sequence. But weak isomorphism need not 

preserve edge degree sequence. 

1. Introduction 

Rosenfeld introduced the concept of fuzzy graphs in 1975 [10]. 

Bhattacharya [2] gave some remarks on fuzzy graphs. K. R. Bhutani also 

introduced the concepts of weak isomorphism, co-weak isomorphism and 

isomorphism between fuzzy graphs [2]. A. Nagoor Gani and J. Malarvizhi 

studied isomorphism on fuzzy graphs [6]. K. Radha and A. Rosemine 

introduced degree sequence of fuzzy graph [9]. K. T. Atanassov [1] introduced 

the concept of intuitionistic fuzzy sets as a generalization of fuzzy sets. 

Intuitionistic Fuzzy sets have been applied in a wide variety of fields 

including computer science, engineering, mathematics, medicine, chemistry, 

economics and washing machine. R. Parvathi and M. G. Karunambigai 

discussed some concepts in intuitionistic fuzzy graphs [5]. R. Parvathi and M. 
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G. Karunambigaiand and R. Buvaneswari introduced constant intuitionistic 

fuzzy graphs [4]. In this paper, we introduce edge degree sequence of 

intuitionistic fuzzy graph discuss about the edge degree sequence of 

isomorphic, co-weak isomorphic and weak isomorphic intuitionistic fuzzy 

graphs. 

Definition 1.1 [5].  2211 ,;,: G  is an intuitionistic fuzzy graph 

(IFG) on  EVG ,
  where 

(i)    1,0:,,,,, 1321  VvvvvV n  and  1,0:1  V  denote 

the degree of membership value and the degree of non-membership value of 

the elements Vv i   respectively and     ,10 11  ii vv  for every 

.,,3,2,1, niVv i   

(ii)  1,0:, 2  VVVVE  and  1,0:2  VV  are such 

that      jiji vvvv 112 ,   and      jiji vvvv 112   and 

    10 22  jiji vvvv  for every .,,3,2,1,, njiEvv ji   [5] 

Definition 1.2 [8]. Let  2211 ,;,: G  be an IFG on  ., EVG 
  

Then degree of a vertex Gv i   is defined by       iii vdvdvd 11 ,   where 

    


2
1 jii vvvd  and     


2

,1 jii vvvd  where the summation runs 

over all .Evv ji   

Definition 1.3 [8]. Let  2211 ,;,: G  be an IFG on  ., EVG 
  

Then degree of an edge Euv   is defined by       uvduvduvd 22 ,   

where        uvvduduvd 2112 2  and    uduvd 12   

   .2 21 uvvd   

Definition 1.4 [9]. Let  2211 ,;,: G  and  2211 ,;,:     G  be 

two IFGs on  EVG ,
  and  EVG 


,  respectively. A homomorphism 

of IFG GGh :  is a map VVh :  such that 

          VxxhxVxxhx  1111 ,  and       yhxhxy 22   

       .,,,, 22 VyxyhxhxyVyx   
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Definition 1.5 [9]. Let  2211 ,;,: G  and  2211 ,;,:     G  be 

two IFGs on  EVG ,
  and  EVG 


,  respectively. A weak 

isomorphism of IFGs GGh :  is map VVh :  which is a bijective 

homomorphism that satisfies 

          VxxhxVxxhx   ,,, 1111  

and 

              .,,,,, 2222 VyxyhxhyxVyxyhxhxy     

Definition 1.6 [9]. Let  2211 ,;,: G  and  2211 ,;,:     G  be 

two IFGs on  EVG ,
  and  EVG 


,  respectively. A co-weak 

isomorphism of IFGs GGh :  is map VVh :  which is a bijective 

homomorphism that satisfies  

          VxxhxVxxhx   ,,, 1111  

and 

              .,,,,, 2222 VyxyhxhyxVyxyhxhxy     

Definition 1.7 [9]. Let  2211 ,;,: G  and  2211 ,;,:     G  be 

two IFGs on  EVG ,
  and  EVG 


,  respectively. An isomorphism of 

IFGs GGh :  is map VVh :  which is a bijective homomorphism 

that satisfies 

          VxxhxVxxhx    ,,, 1111  

and 

              .,,,,, 2222 VyxyhxhyxVyxyhxhxy     

2. Degree Sequence 

Definition 2.1. We use the following order relation to compare two 

ordered pairs of real numbers: 

(i)    yxvu ,,   if and only if xu   and .yv   

(ii)    yxvu ,,   if and only if either xu   or xu   and .yv   
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Definition 2.2 [7]. Let  2211 ,;,: G  be an IFG on  ., EVG 
  A 

sequence of ordered pairs of real numbers  ndddd ,,,, 321   with 

,,,321 ndddd    where       ,, 22 iiii vdvdvdd   is the degree 

sequence of the IFG G. 

 

Figure 2.1 

Here        5.0,2.0,8.0,3.0 21  vdvd  and    .3.0,1.03 vd  Hence 

the degree sequence of G is ((0.3, 0.8), (0.2, 0.5), (0.1, 0.3)). 

Definition 2.3 [7]. Let  2211 ,;,: G  be an IFG on  ., EVG 
  A 

sequence        2122211211321 ,,,,,,,,,, nnn dddddddddd    of 

ordered pairs of real number is said to be a graphic sequence of IFG if there 

exists an IFG G whose vertices have degrees ndddd ,,;, 321   and G is 

called realization of . 

3. Edge Degree Sequence of Isomorphic IFGs 

Definition 3.1. Let  2211 ,;,: G  be an IFG on  ., EVG 
  A 

sequence of ordered pairs of positive real numbers  ndddd ,,,, 321   with 

,,,321 ndddd    where       ,, 22 iiii edededd   is the edge 

degree sequence of the IFG G. 

 

Figure 3.1. 
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Here    3.0,1.021 vvd  and    .5.0,2.031 vvd  Hence the edge degree 

sequence of G is ((0.2, 0.5), (0.1, 0.3)). 

Definition 3.2. Let  2211 ,;,: G  be an IFG on  ., EVG 
  A 

sequence        2122211211321 ,,,,,,,,,, nnn dddddddddd    of 

ordered pairs of positive real number is said to be an edge-graphic sequence 

of IFG if there exists an IFG G whose edges have degrees 

     2122211211 ,,,,,, nn dddddd   and G is called realization of .  

For example, G is an edge graphic realization of ((0.2, 0.5), (0.1, 0.3)).  

Theorem 3.1. If G and G   are isomorphic IFGs, then the edge degree 

sequence of G and G   are same. 

Proof. Let  2211 ,;,: G  and  2211 ,;,:     G  be two 

isomorphic IFGs on  EVG ,
  and  EVG 


,  respectively. Then there 

exists an isomorphism GGh :  such that  

          VxxhxVxxhx    ,,, 1111  

and 

              .,,,,, 2222 VyxyhxhyxVyxyhxhxy     

Let be any edge of G. Then there exists an edge uv of G   such that   zuh   

and   xvh   with     .zxvhuh   We have to prove that 

      .vhuhduvd GG   

Case (i)    .0,0uvdG  

Then no edge of G is adjacent to uv. Therefore 

        ., 22 uvuvvdud GG   Since G and G   are isomorphic 

intuitionistic fuzzy graphs, no edge of G   is adjacent to zx. 

Hence            zxdzzdzdzdG 211
,, 2        and 

           .,, 2211
zxxxdxdxdG        

Therefore  
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      xzdvhuhd GG    

              zxzxdxdzxzdxd 22 2,2
11111

          

          zxzxzxxdzxzx 222222 2,2         

 0,0  

 .uvdG  

Case (ii)    .0,0uvdG  

Since G and G   are isomorphic to each other and isomorphism preserves 

degree of the vertices, we have 

       uvvduduvd 211 2
2

  

          vhuhvhduhd 211 2   

    .2 vhuhd  

and 

       uvvduduvd 2112 2   

          vhuhvhduhd 211 2    

    .2 vhuhd    

Therefore 

      uvduvduvdG 22 ,   

          vhuhdvhuhd 22 ,     

     .EuvvhuhdG    

Since Euv   is arbitrarily chosen, the edge degree sequences of G and G   

are same. 

Remark 3.2. Two IFGs with same edge degree sequence need not be 

isomorphic. Consider the IFG in the following Figure 3.2. 

The edge degree sequence of both G and G   is {(0.7, 0.7), (0.7, 0.7), (0.3, 

0.9), (0.3, 0.9)}. But there is no bijective map from the vertex set of G to the 
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vertex set of G   which carries 1v  with the same membership values. Hence G 

and G   cannot be isomorphic. 

 

Figure 3.2. 

Theorem 3.3. Co-weak isomorphism of IFGs preserves edge degree 

sequence. 

Proof. Let  2211 ,;,: G  and  2211 ,;,:     G  be two 

isomorphic IFGs on  EVG ,:
  and  EVG 


,:  respectively. Then there 

exists a bijective map VVh :  which satisfies 

          VxxhxVxxhx    ,,, 1111  

and 

              .,,,,, 2222 VyxyhxhyxVyxyhxhxy     

Then proceeding as in the proof of theorem 3.1, 

       ., Euvvhuhduvd GG    Hence G and G   have identical edge degree 

sequence. 

Remark 3.4. Two IFGs with same edge degree sequence need not be co-

weak isomorphic. In the following figure 3.3, the edge degree sequence of both 

G and G   is {(0.7, 1), (0.6, 0.8), (0.5, 0.8)}. Since    1111 uv    and 

   ,3131 uv    under any bijection ,: VVh   at most two vertices satisfy 

the inequality     .11 uhu    Hence G and G   cannot be co-weak 

isomorphic. 
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Figure 3.3. 

Remark 3.5. Weak isomorphic IFGs need not preserve the edge degree 

sequence. For example consider the following figure 3.4. Let the bijective map 

VVh :  be defined by       ,,, 4352111 uvhuvhuv     ,34 uvh   

  .,,25 Vvuuvh   

It satisfies           ,,, 1111 VvvhvVvvhuv iiiiii    

              .,,,, 2222 VvuvhuhuvVvuvhuhuvu   

Hence G is weak isomorphic with .G   

But the edge degree sequence of G is ((0.9, 0.6), (0.8, 0.8), (0.6, 1.0), (0.6, 

0.8), (0.5, 1.0)) and the edge degree sequence of G   is ((0.9, 0.9), (0.7, 1.0), 

(0.7, 1.0), (0.6, 1.1), (0.6, 1.1)) which are not identical. 

 

Figure 3.4 

4. Properties of Edge Degree Sequence 

Definition 4.1. If       ,, 22 uvduvduvd   then   uvd  is defined by 

      ., 22   uvduvduvd  
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That is, here we consider the coordinate wise addition of order pairs of 

real numbers. 

Theorem 4.2. Let  2211 ,;,: G  be a connected IFG on  EVG ,
  

such that   Vvcv  ,11  and   .21 Vvcv   Then G is an effective 

IFG if and only if 

            .,,, 2122 Eeedcedcededed
GG

G    

Proof. Let  2211 ,;,: G  be an IFG on  EVG ,
  such that, 

  Vvcv  ,1  and   .1 Vvcv   

Assume that     .Eeceded
G

G    Suppose that G is not an effective 

IFG. Then there is an edge uv such that       1112 cvuuv   and 

      .2112 cvuuv   Since G is connected, uv is adjacent to at least 

one other edge, say uw 

Then  

     


 
uywx

yxuxuwd 222
 





uywx

cc 11  

 uwdc
G

 1  

and 

     


 
uywx

yxuxuwd 222
 





uywx

cc 22  

 .1 uwdc
G

  

Therefore,            uwdcuwdcuwduwduwd
GG

G  2122 ,,  which is a 

contradiction. Hence G is effective. 

Conversely, assume that G is an effective IFG. 
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Then       1112 cvuuv   and       ., 2112 Euvcvuvu   

Then     Euvcuvduvd
G

  12
 and     .22

Euvcuvduvd
G

   

Theorem 4.3. Let  2211 ,;,: G  be an IFG on  EVG ,
  such 

that 2  and 2  are constant function with constant value 1c  and 2c  

respectively. Then 

            .,,, 2122 Eeedcedcededed
GG

G    

Proof. Since   12 ce   and   22 ce   

   


  
Euv G

Eecedced 112
 and 

    .222 


  
Euv G

Eecedced  

5. Conclusion 

In this paper, Edge degree sequence of an IFG is introduced and some of 

its properties are studied. The Edge Degree sequence in isomorphic, weak 

isomorphic and co-weak isomorphic intuitionistic fuzzy graphs are discussed.  
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