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Abstract— In 2009, Hongmei and Lianhua defined Interval 

Valued Fuzzy Graph (IVFG) and in 2013, Talebi and 
Rashmanlou, introduced complement of an IVFG. But we found 
that their definition of complement is not working for all IVFG’s. 
In this paper we give an example where it fails and form a new 
definition for complement of an IVFG which works in all cases. 
We also introduce Classic and Non-Classic IVFG’s, and Perfect 
and Imperfect edge of an IVFG. We also prove some results 
involving these concepts and derive a necessary and sufficient 
condition for an IVFG to be classic. 
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I.  INTRODUCTION 
Many research works are going on in the field of 

Mathematics. Graph Theory and Fuzzy are two of its 
important streams which have applications in many different 
areas like chemistry, operations research, social sciences, 
computer science, and so on. A graph (or a crisp graph) is 
defined as a pair,  which consists of a non-
empty finite set whose elements are called vertices and a 
finite set  whose elements are pairs of vertices and are called 
edges. In 1965, from the idea of partial membership for an 
element in a set -  which is more suitable for our daily life 
situations - Lotfi A. Zadeh, published the first paper [8]  on 
Fuzzy Sets whose formal definition is : “A fuzzy set   on a 
set   is characterized by a mapping :   [0, 1], which 
is called the membership function and fuzzy set   on   is 
denoted by   = ”. In 1975, 
Rosenfeld blent these two fields and introduced the concept of 
Fuzzy Graph [4] as : “ A fuzzy graph = ( , ) consists 
of a non-empty set   together with a pair of functions  :  

  [0, 1] and  :     [0, 1] such that for all 
, . Here  and 

 represent the membership values of the vertex   
and of the edge  in  respectively”. As an extension 
of fuzzy sets, in [9] Zadeh introduced the notion of interval 
valued fuzzy sets, in which the values of the membership 
degree are intervals of numbers instead of fixed numbers and 

as an extension of fuzzy graph, in [2] Hongmei and Lianhua 
introduced interval valued fuzzy graphs. In 2011, Akram and 
Dudek [1] defined some operations on them. In 2013, Talebi 
and Rashmanlou [7] studied properties of isomorphism and 
complement on interval valued fuzzy graphs. [5] and [6] are 
some recent works in this area. 

In this paper, we observe that the definition of complement 
of an IVFG given by Talebi and Rashmanlou does not work in 
some cases. So we modify the definition of complement of 
IVFG. This new definition has also triggered the introduction 
of some new concepts as Classic and Non-Classic IVFG’s, 
Perfect and Imperfect edges of an IVFG and some results 
concerning them.  

. 

II. SOME BASIC CONCEPTS 
 

II.1. Definition[9].   An interval valued fuzzy set (IVFS)  
on  is characterized by an interval-valued function :  

[0,1] such that (x) = [ ] where 0  
 1 and [0,1] denotes the power set of [0,1]. 

For each , (x) is called the interval number of x. An 
IVFS  on  is denoted by  = {(x, (x)) : x  }. 

II.2. Definition[2].   An interval valued fuzzy graph (IVFG) 
= ( , ) consists of a non-empty set  together with a 

pair of interval valued functions  :    [0, 1] and  :   
  [0, 1] where 

 = [  , ],    

and   

 = [  , ,   

represents the interval number of the vertex  and of the edge 
 in  respectively satisfying 

   and 
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 for all   . 

II.3. Example. 

 
Fig.1.   Example of an IVFG 

Edges not drawn in the figure are those with interval 
number [0,0]. 

II.4. Definition[3].   Let = ( , ) and = ( , ) 
be two IVFG’s. Then and  are said to be isomorphic, 
written as , if there exist a bijection  
such that  

1)  =  ,  for every vertex 
. 

2)   ,   

for every edge  in . 

II.5. Definition[7].   The complement of IVFG = ( , ) 
is an IVFG = ( ,  ) where [ ,  
where 

 

…..                     
for every . 

II.6. Example. 

 
 

 
Fig.2.   An example for complement of an IVFG. 

In the following example, we show that the construction of 
complements, in the above sense, fails for some IVFG’s. 

II.7. Example. 

 
 

Fig.3.   An example of an IVFG where the construction of complement 
fails. 

Here, [ ,  = [0.099,0], which is not an interval. So 
we cannot construct an IVFG  by using definition.II.5. 

We give below a definition of complement which applies 
to all IVFG’s. Also, in cases where definition.II.5 applies, both 
produce the same complement. 

II.8. Definition.   The complement of IVFG = ( , ) is 
an IVFG = ( , ) where 

 [ ,   

      

for all . 

If we use definition.II.8 for the IVFG  in example.II.6, 
we get the same complement  given in figure(2). We have 
observed that for the IVFG in example.II.7, the construction of 
complement failed when we applied definition.II.5. Now, 
using definition.II.8, we can draw its complement, which is 
given as the next example. 

II.9. Example.  
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Fig.4.   An example of complement of IVFG using definition.II.8. 

 

III. CLASSIC AND NON-CLASSIC IVFG’S 
 

III.1.Definition.   An IVFG = ( , ) is called a classic 

IVFG if all its edges satisfy the condition 

. 

Otherwise we call it as a non-classic IVFG. 

III.2.Example.   IVFG given in example.II.6 is a classic IVFG 
and example.II.7 is a non-classic IVFG. 

III.3.Definition. Let = ( , ) be an IVFG. Then edges 

 in  satisfying  

 
are called perfect edges and all other edges  for which 

 
are called imperfect edges. 

III.4.Example.   In example.II.7,  is an imperfect edge and 
all other edges are perfect edges. 

III.5. Remark. 

 Using the above terminology, we can restate definition 

II.8 as follows: 

  The complement of IVFG = ( , ) is an IVFG 
= ( , ) where [ ,   

 

 for all . 

 An IVFG is classic iff all of its edges are perfect. 

 If edge  is an imperfect edge, then  is 
always a real number in [0,1). 

III.6.Theorem.   Let  and  be any two IVFGs such that 
 Then any isomorphism  maps perfect 

edges to perfect edges and imperfect edges to imperfect edges. 

Proof. Straight forward  

III.7.Theorem.   For any IVFG ,  is 
always classic. 

Proof.   Let ,  be any two vertices  with interval 
membership   and  

 [ ].      (1) 

Case 1:  is a perfect edge of . Then by definition.II.8,  
 [min{ min { ]  

⇒  [ ]. 
 By (1),  and hence edge  is a perfect edge of  

Case 2:  is an imperfect edge of . Then by definition.II.8,  
 [min{ . 

If possible assume that  is an imperfect edge of . Then 
min{ min{                     
                                  
⇒ min{  min{  
⇒ min{   
This is a contradiction, since by (1) and . 
Hence  is a perfect edge of . 
Thus every edge of  is perfect and so  is classic  

III.8.Theorem.   Let = ( , ) be any IVFG. Then  is 

classic iff  . 

Proof.    Suppose  is classic. We shall prove that the identity 
map is the required isomorphism. It is enough to show that 

for all edge  of G. 
Let ,  be any two vertices  with interval membership 

  and   
[ ]. Then by definition.II.8 and our assumption, 
  = [min{ min { ]. 

= [min{ min{  
                 min { )]   
        = [ ] = .  

Hence . 

Conversely, suppose . By theorem.III.7,  is a 
classic IVFG 

 Every edge of  is perfect 

 Every edge of  is perfect, since  
  is a classic IVFG  

International Journal of Applied Engineering Research ISSN 0973-4562 Volume 13, Number 3 (2018) Spl. 
© Research India Publications.  http://www.ripublication.com

3



IV. CONCLUSION 
In this paper, we observe that the definition of complement 

of an IVFG given by Talebi and Rashmanlou does not work in 
some cases. We give an example where it fails, modify the 
definition of complement of an IVFG and introduce the 
notions of Classic and Non-Classic IVFG’s as well as Perfect 
and Imperfect edges of an IVFG. We also observe that 
isomorphism preserves perfectness as well as imperfectness of 
edges and we prove that for any IVFG, its complement is 
always classic. We also derive a necessary and sufficient 
condition for an IVFG to be classic. 
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