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ABSTRACT: In this article we have modified the definition of a strong domination number of a 
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1. INTRODUCTION 
 

The concept of fuzzy graphs first introduced 

by Rosenfeld [16].  

In [6], Mathew and Sunitha define the types 

of arcs in the fuzzy graphs and research their 

properties.  

The notion of domination in graphs was 

introduced by Ore and Berge in 1962. 

Haynes, S.T. Hedetniemi [3] also studied this 

concept.   

Bhutani and Rosenfeld [1] introduced the 

concept of strong arcs. 

The article is structured as follows: Section 2 

contains preliminaries and in Definition 2.1 

the strong domination numbers as defined of a 

fuzzy graph is defined in a classic way. In 

Section 3, I changed the conditions from the 

classical definition using the strength of an 

edge (Definition 3.1). The strong strength 

domination number of complete fuzzy graph 

is the weight of a weakest arc in a fuzzy graph 

(Proposition 3.1). In the Proposition 3.2 an 

unnecessary and sufficient condition is stated 

is obtained so that the strong strength 

domination number of a fuzzy graph G will 

be the size of G. An upper bound for the sum 

of the strong strength domination number of a 

fuzzy graph G and that of its complement is 

established (Proposition 3.3). 

 

 

2. PRELIMINARIES 
 

A fuzzy set A on a set X is characterized by a 

mapping  : 0,1X    which is called the 

membership function. A fuzzy set is denoted 

by    , AA x x x X  . Let V  be a finite 

set nonempty. I set out below some of the 

concepts necessary. 

A  fuzzy graph (FG) [9] is a pair G: (V,σ,µ) 

where σ is a fuzzy subset of a set V, 

 : V 0,1   ,  and µ is a fuzzy relation on σ, 

µ(x,y) ≤σ(x)∧σ(y) for all ,x y V , 

 : V V 0,1   , μ is reflexive and 

symmetric [9]. 

[6] A fuzzy graph H : (τ ,ν) is called a 

partial fuzzy sub graph of G :(σ,µ) if 

τ(u)≤σ(u) for every u and ν(u, v)≤µ(u, v) for 

every u and v.  

[12] In particular we call a partial fuzzy 

subgraph H : (τ
*
 ,ν

*
) a fuzzy subgraph of G 

:(σ,µ) if τ
*
 (u) = σ(u) for every u in τ

*
  and 

ν
*
(u, v)=µ(u, v)  for every arc (u, v) in ν*.  

 

[2] An edge (x,y), ,x y V  from the graph G 

= (V,σ,µ) is defined as strong if  
 

 
( (  ∧
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 (     (     .  The strength of an edge (x; 

y) is denoted by 

     
 (     

 (  ∧  (  
 

[7] A path in G = (V,σ,µ)  is a sequence of 

vertices x0, x1,…,xn, such that if  

 (            for i = 1,2,…,n.  

The path is said to have length n. Two nodes 

that are joined by a path are said to be 

connected.  

The strength of connectedness between two 

nodes x and y is defined as the maximum of 

the strengths of all paths between x and y and 

is denoted by CONNG(x; y).  

An xy path P is called a strongest xy path if its 

strength equals CONNG(x,y). 

Two nodes x and y from the graph G are 

called adjacent if  (       . 

A complete fuzzy graph is a fuzzy graph such 

that: 
 (         { (    (  } 

[5] The order p and size q of a fuzzy graph G 

: (V, σ, µ) are defined to be  

  ∑ (  

   

 

 

and  

  ∑  (    

(        

 

 

Let G : (V, σ, µ) be a fuzzy graph and S ⊆ V . 

The scalar cardinality of S is defined to be: 

 

| |  ∑ (  

   

 

 

An arc of a fuzzy graph G : (V, σ, µ) is called 

strong if its weight is at least as great as the 

strength of connectedness of its end nodes 

when it is deleted.  

A fuzzy graph G is called a strong fuzzy 

graph if each arc in G is a strong arc [5]. 

 

In [8] Nagoorgani, V.T. Chandrasekaran 

introduced the notion of domination using 

strong arcs, which led to the need for a new 

approach some of concepts “domination”. 

O.T. Manjusha and M.S. Sunitha [4], defines 

a new weight of a strong domination set D, 

the strong domination number of a fuzzy 

graph G, a minimum strong domination set in 

a fuzzy graph G. 

The complement of a fuzzy graph G : (V, σ, 

µ), denoted by  ̅ is defined to be  ̅  (     ̅   
where 

 ̅(        (   ∧   (      (     

for all x, y   V [10]. 

Definition 2.1 [4] The weight of a strong 

dominating set D is defined as 

 

 (   ∑  (     

   

 

 

Where  (      is the minimum of the 

membership values of the strong arcs incident 

on u. The strong domination number of a 

fuzzy graph G: (V, σ, µ),   (   is defined as 

the minimum weight of strong dominating set 

of G and it is denoted by    (   or simply    . 

A minimum strong dominating set in a fuzzy 

graph G is a strong dominating set of 

minimum weight. 

 

 

3. STRONG DOMINATION 

IN FUZZY GRAPHS 

 
Definition 3.1  We define the notion of 

weight of a strength strong domination set D 

as it is 

 

 (   ∑ (
 (     

 (  ∧  (  
)

   

 

 

Where  
 (         { (    (  } 

 

is the minimum of membership values of the 

strong arcs incident on u. The strength strong 

domination number of a fuzzy graph G: (V, σ, 

µ),   (   is defined as minimum weight of 

strong dominating set D in G: 

 

   (      { (  } 
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A minimum strength strong dominating set in 

a fuzzy graph G is a strong dominating set of 

minimum weight. 

 

 

Proposition 3.1 Let G = (V,σ,µ) a complete 

fuzzy graph, then  

 

   (    { (     |(       } 
 

Proof: Since G is a complete fuzzy graph  
 (         { (    (  }. If we take it 

  { } then D is a strong domination set for 

each     . Hence result what had to be 

demonstrated. 

 

Proposition 3.2 Let G :(V,σ,µ) a non trivial 

fuzzy graph of size t. Then a minimum weight 

of strength strong dominating set D in G is t if 

and only if all arcs are strong is either an 

isolate node or has a unique strong neighbor. 

 

Proof: Let's suppose that 

 

 (   ∑ (
 (     

 (  ∧  (  
)

   

   

 

Hence    (      { (  }   .  
This means that all arcs are strong and all nod 

is either an isolate or has a unique strong 

neighbor. 

If arc (u,v) it wouldn't be strong then the 

weight of this arc it is not taken into account 

for its calculation W(D) and    (   
   { (  }   . Contradiction. 

Conversely, if all arcs are strong is either an 

isolate node or has a unique strong neighbor 

then the minimum weight of strong 

dominating set D in G is a set D containing 

nodes each of which is either an isolate node 

or an end node of each unique strong arc. 

 

Remark 3.1 If  p is scalar cardinality of G: 

(V, σ, µ) in any fuzzy graph G,   (     . 

 

Let     ( ̅   ̅   the strength strong 

domination number of the complement  of the  
fuzzy graph G: (V, σ, µ). 
 

Proposition 3.3 For any fuzzy graph G : (V, 

σ, µ),       ̅     . 

 

Proof: From the Remark 3.1 results      , 

  ̅   , result       ̅     . 

 

Proposition 3.4 For any fuzzy graph G : (V, 

σ, µ),     
 

 
, if and only if the following 

condition hold. 

1) All nodes have the same weight; 

2) All arcs are M-strong arcs; 

3) For every minimum weight of strength 

strong dominating set D in G, | |  
 

 
, 

where n is the number of nodes, and n 

is even. 

Proof: If conditions 1,2 and 3 are met then 

    
 

 
. 

Conversely, suppose     
 

 
. Suppose also 

that each one node say u and v have different 

weight. Then the arc weight corresponding to 

these nodes is  (       (  ∧  (  .  
If  (       (  ∧  (  .  But that would 

mean that     
 

 
. Contradiction. 

If  (       (  ∧  (   then (u,v) becomes 

an M-strong arcs. 

If | |  
 

 
, then     

 

 
. Contradiction. 

Hence all the conditions are sufficient. 

 

4. CONCLUSION 
 

Starting from [4] and [5] I changed the 

conditions from the classical definition using 

the strength of an edge. Here have revealed 

the results presented in Section 3. 
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