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Abstract 

In this paper, drastic product of two fuzzy graphs is defined and some of its properties are 

studied with examples. Effective property and regular property of drastic product of two fuzzy 

graphs are studied and degree of vertex in drastic product of two fuzzy graphs is given. 

Truncations of drastic sum of two fuzzy graphs are discussed. 

1. Introduction 

Azriel Rosenfeld introduced and studied certain properties of fuzzy 

graphs in 1975 [9]. Fuzzy graphs have vast range of applications. J. N. 

Mordeson and C. S. Peng introduced operations on fuzzy graphs and studied 

some of the operations and their properties [3]. Regular properties of fuzzy 

graphs [7] and properties of truncations of fuzzy graphs are given by A. 

Nagoorgani and K. Radha [8]. 
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1. Preliminaries 

Definition 1.1 [9]. A fuzzy graph G is a pair of functions   ,:G  

where  is a fuzzy subset of a non empty set V and  is a symmetric fuzzy 

relation on  satisfying the condition      .vuuv   The underlying 

crisp graph of   ,:G  is denoted by  EVG ,
  where .VVE   

Definition 1.2 [9]. The degree of a vertex u is defined as 

    


vuG uvud .  This can also be expressed as     


EuvG uvud .  

Definition 1.3 [7]. Let   ,:G  be a fuzzy graph on  ., EVG
  If 

  kvdG   for all ,Vv   that is, if each vertex has same degree k, then G is 

said to be a regular fuzzy graph of degree k or a k-regular fuzzy graph. 

Definition 1.4 [9]. Let   ,:G  be a fuzzy graph on  ., EVG
  A fuzzy 

graph   ,:H  on  EVH 


,  is said to a fuzzy subgraph of   ,:G  if it 

satisfies    uu   for all u in V’ and    uvuv   for all uv in E’. 

Definition 1.5 [4]. The lower and upper truncations of  at level 

,10,  tt  are the fuzzy subsets  t  and  t
  defined respectively by, 
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Definition 1.6 [5]. Let  111 ,: G  and  222 ,: G  be two fuzzy 

graphs with underlying crisp graphs  111 ,: EVG
  and  222 ,: EVG

  

respectively. The drastic sum of 1G  and 2G  is a fuzzy graph 

 2121 ,    on  2121 , EEVV   defined by 
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Definition 1.7 [6]. Drastic product of two fuzzy sets 1A  and 2A  is 

defined as  
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Definition 1.8 [2]. A fuzzy set A  of A is called normalized fuzzy set if 

  .1 xA  

2. Drastic Product of Two Fuzzy Graphs 

Definition 2.1. Let  111 ,: G  and  222 ,: G  be two fuzzy graphs 

with underlying crisp graphs  111 ,: EVG
  and  222 ,: EVG

  respectively. 

Define 21    and 21    on 21 VV   and 21 EE   respectively by 
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Now we have to prove that the drastic product of two fuzzy graphs is also 

a fuzzy graph. For that we have to prove that 

           vuuv 212121    for all Euv   and ., Vvu   

Consider three cases (1)   ,11  uv  (2)   12  uv  and (3)     .1, 21  uvuv  

Case 1.   .11  uv  

     .221 uvuv    
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Since   ,11  uv  we have     1,1 11  vu  and therefore      uu 221    

and      .221 vv                   uvuuvuv 2122221   

   .21 v   

Case 2.   .12  uv  The proof is same as in case (1). 

Case 3.         .0.1, 2121  uvuvuv   

Therefore,            .212121 vuuv    

Hence,  2121 ,    is a fuzzy graph on  ., 2121 EEVV   This is 

called the drastic product of two fuzzy graphs  111 ,: G  and  .,: 222 G  

Remark. The drastic product of two fuzzy sets can be defined only when 

121 ,,   and 2  are normalized fuzzy sets. 

Example 2.2 

 

Figure 2.1. 

In this example, 1G  and 2G  are two fuzzy graphs. Here, 

  3,2,1,11  iu i  and   .1211  uu  Therefore,      ii uu 221    

for all iu  and      .2122121 uuuu    
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Example 2.3. 

 

Figure 2.2. 

In this graph,   2,1,11  iu i  and   .1211  uu  Therefore, 

     ii uu 221    for 2,1i  and      .2122121 uuuu    

3. Degrees of Vertices of Drastic Product of Two Fuzzy Graphs 

In this section, we obtain the formulae for finding the degrees of vertices 

of two fuzzy graphs in terms of degrees of the two fuzzy graphs. 

Theorem 3.1. Let  111 ,: G  and  222 ,: G  be two fuzzy graphs. 

The degree of vertex in the drastic product of two fuzzy graphs is given by  
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where m is the number of edges in 21 EE   such that     .121  uvuv  

Proof. Let 1G  and 2G  be two fuzzy graphs with underlying crisp graphs 



1G  and .2


G  By definition, 
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Since the value 1 corresponding to     121  uvuv  appears in both of 

the first two sums, 
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Theorem 3.2. Let  111 ,: G  and  222 ,: G  be two fuzzy graphs 

with underlying crisp graphs  111 ,: EVG
  and  222 ,: EVG

  respectively. 

Let .21 VVu   If   11  uv  and   12  uv  for every edge 

   .,
2121

21 ududEEuv GGGG 
   

Proof. Since   11  uv  and   12  uv  for every edge ,21 EEuv   
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Theorem 3.3. Let  111 ,: G  and  222 ,: G  be two fuzzy graphs 

with underlying crisp graphs  111 ,: EVG
  and  222 ,: EVG

  respectively. 

Let .21 VVu   If   2,1,1  iuvi  for every edge ,21 EEuv   then 

  0
21

ud
GG 

 or u is an isolated vertex. 

Proof. Let   2,1,1  iuvi  for every edge .21 EEuv   Then, 

    021  uv  for every edge .21 EEuv   Therefore,   .0
21

ud
GG 

 

Example 3.2. In example 2.2,   .1211  uu  Therefore degree of the 

vertices 1u  and 2u  is  12
ud G  and  22

ud G  respectively. 

4. Regular Properties of Drastic Product of Two Fuzzy Graphs 

In this section we study some regular properties of drastic product of two 

fuzzy graphs.  

Theorem 4.1. Let  111 ,: G  and  222 ,: G  be two fuzzy graphs 

with underlying crisp graphs  111 ,: EVG
  and  222 ,: EVG

  respectively. 

Let   11  e  and   12  e  for every edge .21 EEuv   Then 21 GG   is 

regular fuzzy graph if and only if 21 GG   is a regular fuzzy graph. 
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Proof. By Theorem 3.2, if 21 VVu   with   11  uv  and   12  uv  

for every edge ,21 EEuv   then    .
2121

udud GGGG 
  

Therefore 21 GG   is regular fuzzy graph if and only if 21 GG   is a 

regular fuzzy graph. 

5. Truncations on Drastic Sum of Two Fuzzy Graphs 

Theorem 5.1.    tt GG 21   is a fuzzy subgraph of     .21 t
GG   

Proof. First we prove that         .2121 ttt
   

If                     .2112121 uuuVVu
ttttt

   

If                     ., 212212 uuuVu
ttttt

   

Let .21 VVu   Then     121  u  gives       .121  u
t

  

Hence         .2121 ttt
   

Next we prove that         .2121 ttt    

For this, we consider the following three cases: 

Case 1. 21 EEu   with either   tuv 1  or   tuv  2  but not both. 

Suppose that   .1 tuv   Then   .2 tuv   So      uvuvt 11   and 

    .02  uvt   

Hence the edge uv will be in    tt GG 21   with 

         .121 uvuvtt    

Since           .11, 212121  uvuvEEuv
t

  

Therefore              .2121 uvuv
ttt    The proof is similar if 

  .2 tuv   
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Case 2. 21 EEuv   with either     tuvtuv  21 ,  or 

    ., 21 tuvtuv   Since       .1, 2121  uvEEuv
t

  

If   ,1 tuv   then     01  uvt  and if   ,2 tuv   then     .02  uvt  

So         .021  uvtt   If   ,1 tuv   then       011  uvuvt  and if 

  ,2 tuv   then       .022  uvuvt  

So         .121  uvtt   

Hence         .2121 ttt
   

Case 3. 1Euv   or 2Euv   but not both. 

If      uvuvEuv 1211 ,    and if ,2Euv   

     .221 uvuv    

Hence                  ,2121 uvuvuv tttit
   for .2,1i  

From the above three cases, we get         .2121 ttt    

Hence    tt GG 21   is a fuzzy sub graph of     .21 t
GG    

Theorem 5.2.  
 t

GG 21   is a fuzzy subgraph of 
   

.
21

tt
GG   

Proof. Let 1G  and 2G  be two fuzzy graphs. 

First let us prove that    
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   For that consider three 

cases. 

Case 1. Let .21 VVu   
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Case 2. Let .12 VVu   

       
 

 
 

 
 

 
 

 .
21221221 uuuuuu
tttt

   



ON DRASTIC SUM AND DRASTIC PRODUCT OF TWO … 

Advances and Applications in Mathematical Sciences, Volume 20, Issue 4, February 2021 

695 

Case 3. Let .21 VVu   
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Let us prove that    
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Case 2. Let .12 EEuv   
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Conclusion 

In this paper, the drastic product of two fuzzy graphs is introduced and 

certain properties are studied with examples. The regular property of drastic 

product of fuzzy graphs is studied. A formula for finding the degrees of 

vertices in drastic product of fuzzy graphs is given. Some properties of 

truncations of drastic sum of two fuzzy graphs are discussed. 
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