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ABSTRACT 

In this paper we study about dominations in regular fuzzy graphs.  A set 
D ⊆ V is said to be fuzzy dominating set of G, if every v ϵ V – D there 
exist u ϵ D such that u dominates v.  We discuss the concept of   regular 
split and non split domination in fuzzy graphs, regular connected 
domination in fuzzy graph, totally regular domination in fuzzy graphs and 
discuss their properties.  Prompt some applications on them like as 
computer communication network, social network theory. 
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Introduction: 
 

                    The concept of fuzzy sets and fuzzy relations was introduced 
by L.A. Zadeh in 1965 [1].  His aim was to develop a mathematical theory 
to deal with uncertainty and imprecision.  The distinction between the set 
and fuzzy set is that the set divide the universal set into two subsets, 
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namely members and non-members while fuzzy set assigns a sequence 
of membership values to elements of the universal set varies from 0 to 1. 
Fuzzy graphs are useful to represent relationships which deal with 
uncertainty and it differs greatly from classical graph. The first definition 
of Fuzzy graph by Kaufman (1973) was based on Zadeh’s fuzzy relations 
(1971). After that Rosenfeld (1975) [5], who considered fuzzy relation 
on fuzzy sets and developed the theory of fuzzy graphs. 

 

                                  The concept of domination in graphs found its origin in 
1850s with the interest of several chess players. Chess enthusiasts in 
Europe considered the problem of determining the minimum number of 
queens that can be placed on a chess board so that all the squares are either 
attacked by a queen or occupied by a queen. The domination number is 
introduced by cockayne and Hedetniemi. The study of domination set in 
graphs was begun by Ore and Berge [6].  V.R. Kulli wrote on theory of 
domination in graphs. A. Somasundram and S. Somasundram [8] 
discussed domination in |Fuzzy graphs. The problem of selecting two 
disjoint sets of transmitting stations so that one set can provide service in 
the case of failure of some of the transmitting stations of the other set. 
This led them to define the inverse domination number. In this aspect, it 
is worthwhile to concentrate on dominating and inverse dominating sets.  
The Inverse domination in graphs was introduced by V.R. Kulli and 
Sigarkanti [10].  
 

1. PRELIMINARIES 
 
It is known that graphs are simply models of relations.  A graph is a 
convenient way of representing information involving relationship 
between objects.  The objects are represented by vertices and relations, by 
edges.  When there is vagueness in the description of the objects or in its 
relationships or in both, it is natural that we need to design a fuzzy graph 
model.  Here we summarize some basic definitions of dominations in 
fuzzy graph. 
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Definition: 2.1 A fuzzy graph G (σ, µ) is a set with two functions, σ: V 
→ [0,1] and µ: E→ [0,1] such that µ(x y) ≤ σ(x) Ʌ σ(y) ∀ x, y ϵ V. 
 
Definition:  2.2 Let G (σ, µ) be a fuzzy graph on V and V1 ⊆ V.  Define 
σ1 = σ (x) for all x ϵ V1 and µ1 on the collection E1 of two element subsets 
of V1 by µ1(x y) = µ(x y) for all x, y ϵ V1. Then (σ1, µ1) is called the fuzzy 
sub graph of G induced by V1 and is denoted by <V1>. 
 
Definition: 2.3 The order p and size q of a fuzzy graph G (σ, µ) are defined 

to be p =  �� � 
∑

 σ (x) and q =  �� � �
∑

µ (x y). 

 
Definition: 2.4 Let G (σ, µ) be a fuzzy graph on V and S ⊆ V.  Then the 

fuzzy cardinality of S is defined to be  ��� 
∑

σ (v). 
 
Definition: 2.5 Let G (σ, µ) be a fuzzy graph on E and D ⊆ E Then the 

fuzzy edge cardinality of D is defined to be  ���
∑

µ(e). 
 
Definition: 2.6 Let G(σ, µ) be a fuzzy graph. Define the degree of a vertex 

v to be d (v) =  µ �� 
∑

 µ (u, v).  The minimum degree of G is �(G) = Ʌ { 

d(v)/ v ϵ V} and maximum degree of G is ∆(G) = ˅ {d(v)/ v ϵ V}. 
 

Definition: 2.7 An edge e = u v of a fuzzy graph is called an effective 
edge if µ (u v) = σ (u) Ʌ σ(v) . N (u) = {v ϵ V/ (u v) = σ(u) Ʌ σ(v) } is 
called the neighborhood of u and N[u] = N(u) ∪ {u} is the closed 
neighborhood of u. 
 
Definition: 2.8 The effective degree of a vertex u is defined to be the sum 
of weights of the effective edges incident at u and is denoted by d E(u).  

� (�)�� ���)
∑

 is called the neighborhood degree of u and is denoted by 

dN9u).  The minimum effective degree ᵟ�(g) = min{ dE(u)/ u ϵ V(G)}   
and the maximum effective degree ∆� (G) = max { d E (u)/ uϵ V(G)}. 

 

2.  Dominations in Regular fuzzy graphs 
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    Definition: 3.1   Let G (σ, µ) be a fuzzy graph. A subset D of V is             

said to be a dominating set of G if for every v ϵ V-D there exists an  
element u ϵ D such that µ (u, v) = σ (u) Ʌ σ (v).  A dominating set D of 
G is called the minimal dominating set of G if every node v ϵ D, D – {v} 
is not a dominating set. The minimum scalar cardinality of D is called 
the domination number and it is denoted by γ (G). 

 
   Definition: 3.2   Let G (σ, µ) be a fuzzy graph.  A subset S of X is      said 

to be an edge domination set in G if for every edge in X- S is adjacent to 
at least one effective edge in S.The minimum Fuzzy cardinality of an edge 
domination set G is called the edge Domination number of G and is 
denoted by � ′(G). 

 
    Definition: 3.3 Let G (σ, µ) be a regular fuzzy graph on G* = (V, E).  If 

��  (V) = k for all v �  , if each vertex has same degree k, then G is said to 
be a regular fuzzy graph of degree k or k-regular fuzzy graph. 
 
Definition: 3.4 Let G (σ, µ) be a fuzzy graph on G* . The total degree of 

a vertex u ϵ Vis defined by t��(u)= ��(u)+σ (u) =  ����
∑

 µ(uv) + σ (u).  If 
each vertex of G has the same total degree k then G is said to be a totally 
regular fuzzy graph of total degree k or k-totally regular fuzzy graph. 
 

               Definition: 3.5 Let G (σ, µ) be a fuzzy graph.  A set S subset of V is 
called regular fuzzy dominating set if (i) Every vertex in V-S is adjacent 
to some vertex in s.  (ii) All the vertices in S has the same degree.  The 
minimum size of regular fuzzy dominating set is called regular fuzzy 
domination number and is denoted by ��   (G). 

 
 Example: 3.6 Consider G( σ, µ) be a fuzzy graph. Define  σ(u)=0.3 , 
σ(v)=0.4, σ(w)=0.6, σ(x)=0.2, σ(y)=0.6, σ(z)=0.5 and μ(uv) = 0.3 , μ(vw) 
= 0.4, μ(wz) = 0.4, μ(zy) = 0.5, μ(xy) = 0.2, μ(ux) = 0.2. 
 Definition: 3.7  The dominating set D of a fuzzy graph G( σ, µ) is said 
to be totally regular dominating set if all vertices in D are same total 
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degree, the fuzzy totally regular dominating number��� (G) is the 
minimum fuzzy cardinality taken over all minimal totally regular 
dominating set of G. 
 
Definition : 3.8 A set S is called connected regular fuzzy dominating set 
if all the vertices of S are connected and have the same degree.  The 
minimum size of regular connected fuzzy dominating set is called regular 
connected domination number and is denoted by ��� (G). 
Example: 3.9 Consider G ( σ, µ) be a fuzzy graph.  Define σ (u) =0.5 , 
σ(v)=0.3 , σ(w)=0.6 , σ(x)=0.1 , σ(y)=0.4 , σ(z)=0.7 , and μ(u v) = 0.3, 
μ(u x) = 0.1, μ(v w) = 0.2, μ(w x) = 0.1, μ(x y) = 0.1, μ(y z) = 0.4, μ(x z) 
= 0.1. Here S= {u, x} is connected regular fuzzy dominating set of 
minimum size.  Hence ��� (G) = 0.6. 
 
Definition: 3.10 The Domination set D of the fuzzy graph G ( σ, µ) is said 
to be regular split dominating set if the following conditions are satisfied 
(i) Every vertex in D is of same degree (ii). < V – D> is disconnected.  
The fuzzy regular split domination number ��� (G) is the minimum fuzzy 
cardinality taken over all minimal regular split dominating sets of G. 
Example: 3.11  (0.1) 
       U4  0.1 U3 (0.2) 

  
 
 0.1 0.1 

 
 
 U1 (0.2) 0.1 U2 (0.1) 

 

                                  ��� (G) =   { u2 , u4 },  ��� (G) = 0.2. 
 
Definition: 3.12  The dominating set D of the fuzzy graph G( σ, µ) is said 
to be regular non split dominating set if the following conditions are 
satisfied (i) Every vertex in D is of same degree (ii)  < V – D> is 
connected.  The fuzzy regular non split domination number ���� (G) is the 
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minimum fuzzy cardinality taken over all minimal regular non split 
dominating sets of G. 
 
Example: 3.13  
 V5 (0.2) V4 (0.5) 
                                       0.2  
 0.2   0.2 

V6 (0.1) 0.2  0.2 V3 (0.1) 

  

 0.2 0.2 0.2 

 V1 (0.3) V2 (0.2) 

 ���� (G) = { V3 , V6 } ,  ���� (G) = 0.8 

 

4.  Main Results 

    Theorem: 4.1 
              For any regular fuzzy graph G ( σ, µ) , γ (G) ≤ ��� (G). 
     Proof:  By the definition of γ (G) and ��� (G) the result is obvious. 
      Theorem: 4.2 
                For any fuzzy graph G ( σ , µ) , if Drs  is a regular dominating 
        set the V – Drs is a regular split dominating set. 
       
     Theorem: 4.3 
               A regular split dominating set D of G is minimal if and only if  

        for each vertex  v ϵ D one of the following conditions holds. 

                 (i).   There exists a vertex u ϵ v –D such that N(u) ∩D={V}. 

                 (ii).   v is an isolated vertex in < D >. 

                 (iii).   < V – D > is connected. 

       Proof: 

               Suppose that D is minimal and there exists a vertex v ϵ D such 
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        that v does not satisfy any of the above conditions. Then by  

        conditions (i) and (ii) �� = D – {v} is a dominating set of G, also by   

        (iii) < V– ��> is disconnected.  This implies that �� is a regular  

        Split dominating set of G, which is contradiction. 

 

      Theorem: 4.4   

                For any regular fuzzy graph G ( σ , µ), �� (G) ≤ ���(G). 

       Proof: 

                Evey regular connected dominating set is a connected 

        dominating set is a connected dominated set hence the theorem. 

 

      Theorem: 4.5 
   For any regular fuzzy graph G ( σ , µ), ��� (G) ≤ �� (G). 

      Observation: 4.6 

               For any regular fuzzy graph G ( σ , µ) 

                   �� (G) ≤ γ�� (G)   ≤ γ�� (G) ≤ ���� (G) ≤ ��� (G). 

 

5.  Applications 

 
           The application of domination in fuzzy graph lies in various 

fields in solving real life problems.  It includes social network theory, 

land surveying, radio station computer communication networks, 

school bus routing sets of representatives, interconnection networks 

etc.  The online social network has been developed significantly in 

the recent years as a medium of communication, sharing the 

information and spreading the influence,.  The dominating set plays a 

vital role in analyzing the effect on a real online social network data 

set through simulation.  The dominating set concept can be applied to 

the social network graph to determine the amount of positive 
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influence that is possessed by an individual as well as its impact to 

their related neighbor.    
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