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Abstract 

In this paper we define regular domination set and regular dominating  number in hesitancy fuzzy 

graph and investigate some properties and bounds of regular domination number in varioushesitancy 

fuzzy graphs. 
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INTRODUCTION: 

Fuzzy set theory was introduced by Zadeh LA. Most of the real world problems are enormously complex and 

contain vague data. In order to measure the lack of certainty, extradevelopment to Fuzzy sets was introduced 

by Torra V and he named it as Hesitant Fuzzy Sets(HFSs). HFSs are encouraged to handle the common 

trouble that appears in fixing the membership degree of an element from some potential values. This 

circumstances is rather common in decision making problems too while an professional is asked to assign 

different degrees of membership to a set of elements {x, y, z,…} in a set A. Frequently problems arise due to 

uncertain issues and situations hence one is faced with hesitant moments. The investigator had to find ways 

and means to take the problems and arrive at a solution. Therefore investigators have taken up the learning 

and application of HFS. HFSs have been extended Xu Z. and  Zhu B, from different perspectives such as, both 

quantitative and qualitative.Hesitant fuzzy sets introduced by Torra in 2010. Pathinathan et.al. Introduced 

Hesitancy fuzzy graph in 2015 and discussed various properties . Hesitancy Fuzzy Graphs (HFGs) has been 

applied to capture the common A.Prasanna, M.A.Rifayathali and S.Ismail Mohideen intricacy that occur 

during a selection of membership degree of an element from some possible values that make one to hesitate. 

In this paper we define regular domination set and regular dominating  number in hesitancy fuzzy graph and 

investigate some properties and bounds of regular domination number in varioushesitancy fuzzy graphs. 

1. PRELIMINARIES 

This section deals the some basic definitions of fuzzy graphs. It is useful to construct the next section.  

A Hesitancy fuzzy graph (V,E)G , where the vertex set V is a triplet fuzzy functions it is defined by 

1 : [0,1]V → , 1 : [0,1]V → and 1 : [0,1]V → ,these functions are called as membership, non-membership 

and hesitancy of the vertex iv V  respectively and 1 1 1( ) ( ) ( ) 1i i iv v v  + + = ,  

1 1 1( ) 1 [ ( ) ( )]i i iv v v  = − + . The edge set of (V,E)G is a triplet fuzzy functions it is defined by

2 : [0,1]V V  → , 2 : [0,1]V V  → and 2 : [0,1]V V  → , such that 2 1 1(uv) (u) (v)    ,

2 1 1(uv) (u) (v)    2 1 1(uv) (u) (v)     

and 2 2 20 (uv) (uv) (uv) 1   + +   for every uv E . 

  In a hesitancy fuzzy graph 𝐺(𝑉, 𝐸) there is a strong edge between every pair of vertices, then 𝐺(𝑉, 𝐸) 
is said to be as Complete hesitancy fuzzy graph.  
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  The cardinality of the vertex v V  in the hesitancy fuzzy graph (V,E)G  is defined by 

1 1 11 ( ) ( ) ( )
.

3

v v v
v

  + + − 
=  
   

The neighborhood degree and effective neighborhood degree of the vertex u V  in the hesitancy 

fuzzy graph (V,E)G  is defined by 
( )

( )N

v N u

d u v


=  The order of the vertex u V  in the hesitancy fuzzy 

graph (V,E)G  is defined by ( )
v V

O G v


=  .

 
An edge uv E in a hesitancy fuzzy graph (V,E)G , is said to be an strong edge such that

2 1 1(uv) (u) (v)  =  , 2 1 1(uv) (u) (v),  =  2 1 1(uv) (u) (v)  =  . The vertex u and v are said to be 

adjacent vertices and neighborhood vertices. The neighborhood set ( )N u is set all vertices that are adjacent to 

the vertex .u  

  A set D of V is said to be dominating set of a hesitancy fuzzy graph ( , )G A B  if every DVv −  

there exits Du  such that u dominates v.A dominating set D of a hesitancy fuzzy graph ( , )G A B is called 

minimal dominating set of G, if every node Dv , }{vD − is not a dominating set. The dominating number 

( )hf G   of the hesitancy fuzzy graph ( , )G A B  is the minimum cardinality taken over all minimal dominating 

set of G. 

 

REGULAR DOMINATING SET 

In this section the idea of regular domination in Hesitancy fuzzy graphs and also discusses some properties 

and bounds of a Hesitancy regular domination number in fuzzy graphs. 

Definition 3.1 A set VS  is said to be a regular dominating set in Hesitancy fuzzy graphs ),( EVG if 

i) Every vertex SVu − is adjacent to some vertex in S. 

ii) Every vertex in VS  has the same degree. 

Minimum cardinality among all the regular dominating sets is called the regular domination number 

)(GHR of  ),( EVG . 

Theorem 3.1: In a regular hesitancy fuzzy graph ),( EVG  then every dominating set is a regular 

dominating set of ),( EVG . 

Proof:Let ),( EVG  be a hesitancy regular fuzzy graph. Therefore degree of every vertex in ),( EVG  

are unique. This implies every dominating set is a regular dominating set of ),( EVG . 

 Definition 3.2.  Let 𝐺1(𝑉1, 𝐸1) and 𝐺2(𝑉2, 𝐸2) are two hesitancy fuzzy graphs. The union of 𝐺1 and 

𝐺2 is defined by  
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Theorem 3.2: Let ),( 111 EVG and ),( 222 EVG  are two HFG. Let 21 DandD be the minimal K-

regular dominating sets of ),( 111 EVG and ),( 222 EVG respectively. Then the regular dominating number of 

21 GG  is 2121 )( DDGGHR += . 

Proof:Let ),( 111 EVG  and ),( 222 EVG are two HFG. Assume 21 DandD be the minimal regular 

dominating sets of ),( 111 EVG and ),( 222 EVG respectively. If every vertex 21 GGu  this implies 1Gu

or 2Gu  therefore there is a vertex 1Dv  or 2Dv such that ‘v’ regularly dominates 21 GGu  . Since 

21 DandD be the regular dominating sets of ),( 111 EVG and ),( 222 EVG respectively. The regular 

dominating number of  21 GG   is 2121 )( DDGGHR += . Hence proved. 

Example 3.1 

 

 

Figure 3.1 

In the figure 3.1, the degree of the vertices in ),( 111 EVG and ),( 222 EVG  are 

47.0)(,53.0)( == bdad ,53.0)(,47.0)( == ddcd and ,53.0)(,47.0)( == fded ,47.0)( =gd
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53.0)( =hd  . The regular dominating set of ),( 111 EVG and ),( 222 EVG  are },{1 caD = and },{2 hfD = .. 

The regular dominating set of )( 21 GG  is },,,{ hfcaD = and the minimal dominating number of the graph 

)( 21 GG  is 88.1)( 21 =GGRF . 

 Definition 3.3: Let 1 1 1( , )G V E  and 2 2 2( , )G V E are two hesitancy fuzzy graphs. The join of 𝐺1 and 𝐺2 

is defined by 
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Theorem 3.3: The sets 21 , DD be a K-regular dominating set of the hesitancy fuzzy graphs ),( 111 EVG and 

),( 222 EVG  respectively.  If order of ),( 111 EVG and ),( 222 EVG  are unique, then 

 2121 ,min)( DDGGHR =+ .  

Proof: Let ),( 111 EVG and ),( 222 EVG be hesitancy fuzzy graphs and The sets 21 , DD  be regular 

dominating sets of the hesitancy fuzzy graphs ),( 111 EVG and ),( 222 EVG  respectively. .  If order of 

),( 111 EVG and ),( 222 EVG  . This implies we get )()( 21 GOGO = . In 21 GG + every vertex in ),( 111 EVG is 

adjacent to every vertices in ),( 222 EVG  and vise-versa. Thisimplies the sets 21 , DD are dominating sets of 

21 GG + and the degree of the vertices in 21 GG + are 


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Thisimplies 21 ,,,)()( DvuorDvuvdud = in 21 GG +  . Hence 21 DorD  be a regular dominating 

sets of 21 GG +  . Therefore the minimal dominating number of 21 GG + is   

 2121 ,min)( DDGGR =+  
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Example 3.2: 

 

 

Figure 3.3 

Edge  Value Edge  Value Edge  Value Edge  Value 

Ae (.2,.3,.5) be (.3,.2,.5) ce (.2,.3,.5) de (.3,.2,.5) 

Af (.2,.3,.5) bf (.2,.3,.5) cf (.2,.3,.5) df (.2,.3,.5) 

Ag (.2,.3,.5) bg (.3,.2,.5) cg (.2,.3,.5) dg (.3,.2,.5) 

Ah (.2,.3,.5) bh (.2,.3,.5) ch (.2,.3,.5) dh (.2,.3,.5) 

 

 

In the figure 3.2, the degree of the vertices in ),( 111 EVG and ),( 222 EVG  are 

3.0)(,2.0)( == bdad ,3.0)(,4.0)( == ddcd and ,4.0)(,3.0)( == fded ,3.0)( =gd

5.0)( =hd  . The regular dominating set of ),( 111 EVG and ),( 222 EVG  are },{1 dbD = and },{2 geD = .. 

The degree of the vertices in )( 21 GG +  are ,9.1)(,8.1)(,7.1)( === cdbdad ,5.1)(,8.1)( == eddd
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7.1)(,5.1)(,6.1)( === hdgdfd . The graph )( 21 GG + does not contain a regular dominating set since 

)()( 21 GOGO   

Conclusion: 

In future we define variousdomination set and various domination  number in hesitancy fuzzy graph 

and investigate some properties and bounds of regular domination number in varioushesitancy fuzzy graphs. 

 

Reference: 

1. Mordeson, J.N., and Nair, P.S., Fuzzy graphs and Fuzzy Hyper graphs, Physica-Verlag, Heidelberg, 

1998, second edition, 20011. 

2. Harary.F., Graph Theory, Addition Wesely, Third Printing, October 1972. 

3. Somasundaram,A.,Somasundaram,S.,1998, Domination in Fuzzy Graphs-I, Pattern Recognition 

Letters, 19, pp. 787–791. 

4. Rosenfeld A. Fuzzy Graphs ,Fuzzy sets and their Applications (Acadamic Press, New York) 

5. Somasundaram, A., 2004, Domination in product Fuzzy Graph-II, Journal of FuzzyMathematics. 

6. Zadeh LA. Fuzzy sets. Information and Control. 1965; 8:338–53.  

7. Torra V. Hesitant fuzzy sets. International Journal of Intelligent Systems. 2010; 25(6):529–39.  

8. Xu Z. Hesitant fuzzy sets and theory. Studies in Fuzziness and Soft Computing SpringerVerlag 

Publications; 2014.  

9. Zhu B, Xu Z, Xia M. Dual hesitant fuzzy sets. Journal of Applied Mathematics. Hindawi Publishing 

Corporation. 2012. 

10. Rosenfeld. A. Fuzzy graphs. In Fuzzy Sets and their Applications to Cognitive and Decision 

Processes. Zadeh LA, Fu KS, Shimura M, editors. New York: Academic press; 1975. p. 77–95.  

 

 


