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I. INTRODUCTION 
 

An interesting application in voting situation using the concept of domination. The study of dominating sets in graphs 
was begun by Ore and Berge, the domination number, independent domination number are introduced by Cockayne 
and Hedetniemi. A. Somasundram and S. Somasundram discussed domination in fuzzy graphs. V.R. Kulli and D.K. 
Patwari discussed the total edge domination number of graph. Nagoor Gani and Chandrasekaran discussed domination 
in fuzzy graph using strong arcs. We also discuss domination, independent domination and perfect domination in fuzzy 
graph using strong arcs. In this paper we introduce the connected edge perfect domination in fuzzy graph, the 
connected edge perfect domination number, and give some important results. 
 

II. PRELIMINARIES 
 

Definition 2.1: A fuzzy graph 퐺 = (휎, 휇) is a set with two functions, 휎:푉 → [0,1] and 휇:퐸 → [0,1] such that 휇(푥푦) ≤
휎(푥)Λ휎(푦)∀푥, 푦 ∈ 푉. Let 휎:푉 → [0,1] be a fuzzy subset of  푉 then the complete fuzzy graph on 휎 is defined on 
퐺 = (휎, 휇) where 휇(푥푦) = 휎(푥)Λ휎(푦) for all 푥푦 ∈ 퐸 and is denoted by 퐾 . The complement of a fuzzy graph 퐺 
denoted by 퐺̅ = (휎, 휇̅) where 휇̅(푥푦) = 휎(푥)Λ휎(푦) − 휇(푥푦) . 
 
Definition 2.2: Let 퐺 = (휎,휇) be a fuzzy graph on 푉. Let 푥,푦 ∈ 푉. We say that 푥 dominated 푦 in 퐺 if 휇(푥푦) =
휎(푥)Λ휎(푦). A subset 푆 of 푉 is called a dominating set in 퐺 if for every 푣 ∉ 푆, there exists 푢 ∈ 푆 such that 푢 dominates 
푣. The minimum fuzzy cardinality of a dominating set in 퐺 is called the domination number of 퐺 and is denoted by 
훾(퐺) or 훾. 
 
Definition 2.3: Let 퐺 = (휎,휇) be a fuzzy graph on 푉 and 푆 ⊆ 푉. Then the fuzzy cardinality of 푆 is defined to be 
∑ 휎(푣)∈ . Let 퐺 = (휎, 휇) be a fuzzy graph on 푉 and 퐷 ⊆ 퐸. Then the fuzzy edge cardinality of 퐷 is defined to be 
∑ 휇(푒).∈  
 
Definition 2.4: Let 퐺 =  (휎, 휇) be a fuzzy graph on (푉,푋). A subset 푆 of 푋 is said to be an edge domination set in 퐺 if 
for every in 푋 –  푆 is adjacent to atleast one effective edge in 푆. The minimum fuzzy cardinality of an edge dominating 
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set in 퐺 is called the edge domination number of 퐺 and is denoted by 훾 (퐺) or 훾 . An edge 푒 = 푥푦 of a fuzzy graph is 
called an effective edge if 휇(푥푦) = 휎(푥)Λ휎(푦). 
 
Definition 2.5: Let 퐺 = (휎,휇) be a fuzzy graph on (푉,푋), an edge dominating set 퐹 of a fuzzy graph 퐺 is connected 
edge dominating set with 〈퐹〉 is connected. The connected edge domination number 훾 (G) or 훾  is the minimum 
fuzzy cardinality of connected edge dominating set.  
 
Definition 2.6: Let 퐺 be a fuzzy graph without isolated edges. A subset 퐷 of 퐸 is said to be a total edge dominating set 
if every edge in 퐸 is dominated by an edge in 퐷. The minimum fuzzy cardinality of a total edge dominating set is called 
the total edge domination number of 퐺 and is denoted by 훾 (퐺). 
 
Definition 2.7: An edge dominating set 푋 of a fuzzy graph 퐺 is said to be a perfect edge dominating set if every edge 
of 퐸 − 푋 is adjacent to exactly one edge in 푋. The perfect edge dominating set 푋 of a fuzzy graph 퐺 is said to be a 
minimal perfect edge dominating set if for each 푢푣 ∈ 푋,푋 − {푢,푣} is not a perfect edge dominating set. The 
cardinality of a minimum perfect edge dominating set is called as perfect edge domination number and is denoted by 
훾 (퐺). 

 
III. CONNECTED EDGE PERFECT DOMINATION IN FUZZY GRAPH 

 
Definition 3.1: Let 퐺 = (휎,휇) be a fuzzy graph on (푉,푋), an edge dominating set 퐹 of a fuzzy graph 퐺 is connected 
edge perfect dominating set with 〈퐹〉 is connected.  
The connected edge perfect domination number 훾 (퐺) or 훾  is the minimum fuzzy cardinality of connected edge 
perfect dominating set. 
 
Example 3.1: 
 
                                                                         
                                                                         
                                
                 
 
                                               
 
 
 
 
 
 
                        

Fig. 1 
                                               {푒 ,푒 } is a connected edge perfect dominating set.  
                                            Connected edge perfect domination number 훾 (퐺) = 0.5 
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Theorem 3.1: [4] For any fuzzy graph 
∆ ( )

≥ 훾 (퐺) 

Proof:  Let 푆 be connected edge perfect edge domination set of 퐺. 
Since |푆|∆ (퐺) ≤ ∑ 푑 (푒)∈  
                              = ∑ |푁(푒)|∈  
                             ≤ |⋃ 푁(푒)∈ | 
                             ≤ |퐸 − 푆| 
                             ≤ 푞 − |푆| 
                            |푆|∆ (퐺) + |푆| ≤ 푞 

                           Thus  
∆ ( ) ≥ 훾 (퐺). 

 
Theorem 3.2:  A connected edge perfect dominating set 퐷 is minimal if and only if for each edge 푒 ∈ 퐷, one of the 
following two conditions holds. 
                  I. 푁(푒)∩ 퐷 = ∅ 
                  II. There exists an edge 푞 ∈ 퐸 − 퐷 such that 푁(푞)∩ 퐷 = {푒} and 푞 is an effective edge.  
Proof: Let 퐷 be a minimal connected edge perfect dominating set and 푒 ∈ 퐷. Then 퐷 = 퐷 − {푒} is not an connected 
edge perfect dominating set. Hence there exists 푞 ∈ 퐸 − 퐷  such that 푞 is not dominated by any element of 퐷 . If 푞 = 푒 
we get (I) and if 푞 ≠ 푒 we get (II). 
Conversely,  
Let I. 푁(푒) ∩퐷 = ∅  II. There exists an edge 푞 ∈ 퐸 − 퐷 such that 푁(푞)∩ 퐷 = {푒} and 푞 is an effective edge. To 
prove that 퐷 is a minimal connected edge perfect dominating set. Suppose that ∈ 퐸 −퐷  , then 푞 is not dominated by 
any element of 퐷 . Now 퐷 = 퐷 − {푒} is not a connected edge perfect  dominating set. Hence 퐷 is a minimal 
connected edge perfect dominating set.  
 
Theorem 3.3: [4] Let 퐺 be a connected fuzzy graph and let 푆 be a minimal connected edge perfect dominating set of 퐺. 
Then 퐸 − 푆 is also a minimal connected edge perfect dominating set of 퐺. 
Proof: Let 푆 be a minimal connected edge perfect dominating set of 퐺. Suppose that 퐸 − 푆 is not a connected edge 
perfect dominating set. Then there exists a edge 퐸 − 푆 such that 푒 is not a dominated by any edge in 퐸 − 푆. Since 퐺 is 
connected, 푒 is a strong neighbor of atleast one edge in 푆 − {푒}. Then 푆 − {푒} is a dominating set which is a 
contradiction. Thus every edge in 푆 is a strong neighbor of atleast one edge in 퐸 − 푆. Hence 퐸 − 푆 is also a connected 
edge perfect dominating set. 
 

Result 3.3: [4] For any fuzzy graph 퐺 without isolated edges 훾 ≤ . 

Given that 퐺 be any fuzzy graph without isolated edges. To prove that  훾 ≤ . If any graph without isolated edges 

has two disjoint connected edge perfect dominating set. Then  훾 ≤ . 

For the connected edge perfect domination in fuzzy graph given in fig. 2  
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                                                                                  Fig. 2 

                 The connected edge perfect domination number 훾 = 0.6,퐸 = 2.7 and   = 1.35. 

                                                                  Hence 훾 ≤ . 

Theorem 3.4:  For any fuzzy graph 
∆ ( )

≥ 훾 (퐺). 

Proof:  Let 푆 be a connected edge perfect dominating set with minimum number of fuzzy edge cardinality. Then every 
edge in 푆 is adjacent to atleast ∆ (퐺) fuzzy edge cardinality. Therefore |푆|∆ (퐺) ≤ 푋. Hence 

∆ ( )
≥ 훾 (퐺). 

 
Theorem 3.5: [3] Every complete fuzzy graph 퐺 is a connected edge perfect dominating set with 푛 = 3. 
Proof: Let 퐺 be a complete fuzzy graph. Therefore every arc in 퐺 is strong arc. (ie) every edge 푒, 퐸 − 푆 is incident to 
exactly one edge of the dominating set 푆 in 퐺. Hence 푆 is a connected edge perfect dominating set with 푛 = 3. 
Therefore, every complete fuzzy graph 퐺 is a connected edge perfect dominating set with 푛 = 3. 
 
Theorem 3.6: [4] If a fuzzy graph 퐺 has no isolated edges then 훾 (퐺) ≤ 훾 . 
Proof: Let 퐺 be any fuzzy graph without isolated edges. To prove that  훾 (퐺) ≤ 훾 . By the definition, clearly 
every minimal connected edge perfect dominating set which is less than or equal to minimal total connected edge 
perfect dominating set.  Hence 훾 (퐺) ≤ 훾 . 
 
Theorem 3.7: [6] If 퐺 be any fuzzy graph without isolated edges then 훿 (퐺) ≤ ≤ ∆ (퐺) 

Proof: Let 퐺 be connected edge perfect domination in fuzzy graph. Let 퐸(퐺) = {푒 ,푒 , 푒 ,푒 }. We have 훿 (퐺) ≤
푑푒푔퐸 (퐺) ≤  ∆ (퐺) 
Hence  푝훿 (퐺) ≤ ∑ 푑푒푔퐸 (퐺) ≤ 푝∆ (퐺). 
푝훿 (퐺) ≤ 2푞 ≤ 푝∆ (퐺). 

훿 (퐺) ≤ . 
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IV. CONCLUSION 
 

The concept of domination in graphs is very rich both in the theoretical developments and applications. More than 
thirty domination parameters have been investigated by different authors, and in this paper we have introduced, the 
concepts of connected edge perfect domination and minimal connected edge perfect domination in fuzzy graph by 
using connected edge domination in fuzzy graph. 
 

ACKNOWLEDGEMENT 
 

Authors would like to thank referees for their helpful comments. 
 

REFERENCES 
 

[1]. A.Nagoorgani and V.T.Chandrasekaran, Domination in fuzzy graph Advances in fuzzy sets and system I(1)(2006), 17-26. 
[2]. A.Somasundaram and S.Somasundaram, Domination in fuzzy graphs-I pattern recognit.lett.,19(9) (1998),787-791. 
[3]. B.Revathi, PJ.Jayalakshmi and CVR.Harinarayanan, Perfect dominating sets in fuzzy graph. IOSR journal of mathematics. 2013;8(3):43-7.   
[4]. C.Y.Ponnappan, S.Basheer Ahamed and P.Surulinathan, Connected Edge domination in fuzzy graph new approach, International journal of IT, 

Engg & Applied science Research, 4(1)(2015). 
[5]. LU CL, ko M, Tang CY. Perfect edge domination and efficient edge domination in graphs. Discrete Applied Mathematics. 2002; 119(3):227-

50. 
[6]. S.Arumugam and S.Ramachandran, Invitation to graph theory, scitech publication(India) pvt.Ltd.,(2012) 
[7]. S.Arumugam and S.Velammal Edge domination in graphs. Taiwanese journal of mathematics.2002; 119(3):227-50. 
[8]. S.Ramya and S.Lavanya Perfect edge and vertex domination in fuzzy graphs 2016. 
[9]. Rosenfeld, A., 1975. Fuzzy graphs. In: Zadeh, L.A., Fu., K.S., Shimura, M.(Eds), Fuzzy sets and their Application. Academic Press, New York. 
[10]. S.Velammal, S.Thiagarajan, Edge domination in fuzzy graphs. International journal of theoretical and applied physics.2012;2(1);33-40.  
[11]. Sunitha M.S,  Sunil Mathew, Fuzzy Graph theory:A Survey,Annals of Pure and Applied Mathematics 4(1) (2013) 92-110. 
[12]. Zadeh L.A, Fuzzy Sets, Information and Control,8 (1965) 338-353. 
                                                               

http://www.ijirset.com

