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1. INTRODUCTION 

The study of the dominating set in the graph was started by Berge [1] and Ore [6]. Rosenfeld 

introduced the notion of fuzzy graphs and several fuzzy analogs of graph theoretic concepts such 

as path, cycle, and connectedness [7]. A. Somasundaram and S. Somasundaram present the 

concept of domination in fuzzy graphs [5]. K.R. Bhutani and A. Rosenfeld introduced the 

concept of strong arcs in fuzzy graphs [10]. O.T. Manjusha and Sunitha discussed some concepts 

in domination and total domination in fuzzy graphs using strong arcs [4]. In this paper, we 

present the concept of edge domination in fuzzy graphs using strong arcs. For graph-theoretic 

terminology, we refer to Harary,1969 [8]. 
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2. PRELIMINARIES 

Fuzzy graph G( 𝜎, 𝜇)  is a pair of function  𝜎: 𝑉 → [0,1] and 𝜇: 𝑉 × 𝑉 → [0,1] such that  

𝜇(𝑢, 𝑣) ≤ 𝜎(𝑢) ∧ 𝜎(𝑣) for all u, v in V. The fuzzy graph 𝐻(𝜏, 𝜌) is called a fuzzy subgraph of 

G(𝜎, 𝜇) if 𝜏(𝑢) ≤ 𝜎(𝑢) for all u in V and 𝜌(𝑢, 𝑣) ≤ 𝜇(𝑢, 𝑣) for all 𝑢, 𝑣 𝑖𝑛 𝑉..  The underlying 

crisp graph of a fuzzy graph G( 𝜎, 𝜇)  is denoted by 𝐺∗ = (𝜎∗, 𝜇∗) , where 𝜎∗ =

{ 𝑢 ∈  𝑉 ∣ 𝜎(𝑢) > 0 } and 𝜇∗ = { (𝑢, 𝑣) ∈ 𝑉 × 𝑉 ∣∣ 𝜇(𝑢, 𝑣) > 0 }. A fuzzy graph G(, ) is said 

to be bipartite if the node set V can be partitioned into two non-empty sets V1 and V2 such that 

(v1, v2) = 0 if v1,v2 𝜖 𝑉1 or v1,v2 𝜖V2. Further if (v1, v2) > 0 for all v1 𝜖 V1 and v2 𝜖 V2 

then G is called complete bipartite graph. A complete bipartite graph on ‘n’ vertices is denoted by 

F(Kn). An arc (u, v) of the fuzzy graph G(𝜎, 𝜇) is called an effective edge if 𝜇(𝑢, 𝑣) = 𝜎(𝑢) ∧

𝜎(𝑣) and effective edge neighborhood of u ∈ 𝑉 is 𝑁𝑒(𝑢) = {𝑣 ∈ 𝑉: 𝑒𝑑𝑔𝑒(𝑢, 𝑣) 𝑖𝑠 𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒}. 

A path 𝜌 in a fuzzy graph G(𝜎, 𝜇) is a sequence of distinct nodes v0, v1, v2,…vn such that 

𝜇(𝑣𝑖−1, 𝑣𝑖) > 0 where 1 ≤ 𝑖 ≤ 𝑛 and n is called the length of 𝜌. The strength of the path 𝜌 is 

defined to be ⋀  𝜇(𝑣𝑖−1, 𝑣𝑖)𝑛 
𝑖=𝑖 . A single vertex considers as a path of length zero. The strongest 

path joining any two nodes u, v is a path corresponding to maximum strength between u and v. 

The strength of the strongest path is denoted by 𝜇∞(𝑢, 𝑣) and it is defined by 𝜇∞(𝑢, 𝑣) =

sup {𝜇𝑘(𝑢, 𝑣) ∣ k = 1, 2, 3…∞}. An arc (u, v) of a fuzzy graph G(𝜎, 𝜇) is called a strong arc if 

𝜇∞(𝑢, 𝑣) = 𝜇(𝑢, 𝑣), otherwise it is called a non-strong arc. Strong neighborhood of u ∈ 𝑉 is 

𝑁𝑠(𝑢) = {𝑣 ∈ 𝑉: 𝑎𝑟𝑐(𝑢, 𝑣) 𝑖𝑠 𝑠𝑡𝑟𝑜𝑛𝑔}. 𝑁𝑠[𝑢] = 𝑁(𝑢) ∪ {𝑢} is the closed neighborhood of u. 

Let G(𝜎, 𝜇)  be a fuzzy graph and u, v be two nodes of G(𝜎, 𝜇). We say that u dominates v if the 

arc (u, v) is strong. A subset D of V is called a strong vertex dominating set of G (𝜎, 𝜇) if for 

every 𝑣 ∈ 𝑉 − 𝐷, there exists 𝑢 ∈ 𝐷 such that u dominates v. A strong vertex dominating set D 

is called a minimal strong vertex dominating set if no proper subset of D is a strong vertex 

dominating set. The minimum cardinality taken over all minimal strong vertex dominating set is 

called strong domination number, denoted by 𝛾(𝐺) and the corresponding dominating set is 

called minimum strong vertex dominating set.  

 

3. EDGE DOMINATION USING STRONG ARC 

Definition 3.1. Let v be a vertex of a fuzzy graph G(𝜎, 𝜇).We define 𝜎𝑠(𝑣) = max {𝜇(𝑣, 𝑥)/

𝑥𝜖𝑉} that is 𝜎𝑠(𝑣) is the maximum of the weights of the edges incident at v. 

Definition 3.2. Let 𝐺 = (𝜎, 𝜇) be a fuzzy graph. Let 𝑒𝑖 and 𝑒𝑗 be two edges of G. We say that  
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𝑒𝑖 dominates 𝑒𝑗 if 𝑒𝑖 is a strong arc and 𝑒𝑖 is adjacent to 𝑒𝑗. A subset 𝐷′of E(G) is called 

strong edge dominating set if for every 𝑒𝑗 ∈ 𝐸(𝐺) − 𝐷′ there exist 𝑒𝑖 ∈ 𝐷′ such that 𝑒𝑖 

dominates 𝑒𝑗. 

                    

Example 3.3. In figure (i), the edges (a, b), (b, c), (c, d) & (a, e) are strong arcs and the edge (d, 

e) is a non strong arc. Here 𝐷′ = {(𝑎, 𝑒), (𝑏, 𝑐)} is an edge dominating set. 

Definition 3.4. An edge dominating set 𝐷′ of G is called minimal edge dominating set if no 

proper subset of 𝐷′ is an edge dominating set. 

Example. In figure (i), {𝑒2, 𝑒5}, {𝑒1, 𝑒3} and {𝑒3, 𝑒5} are minimal edge dominating sets. 

Definition 3.5. The smallest number of edges in any edge dominating set of G is called its edge 

domination number and its denoted by 𝛾 ′(𝐺). An edge dominating set 𝐷′ of G such that |𝐷′| =

𝛾 ′(𝐺) is called minimum edge dominating set. 

Remark 3.6. 

1. The set of all strong arcs of G is an edge dominating set of G. 

2. The set E(G) need not be an edge dominating set because E(G) may contain non-strong arcs. 

Definition 3.7. A fuzzy subgraph 𝐻 = (𝜏, 𝜌) is said to be a spanning subgraph of G = (𝜎, 𝜇) if 

𝜏(𝑢) = 𝜎(𝑢)  for all u in V. In this case, the two graphs have the same fuzzy node set, but they 

differ only in the arc weights. 

Theorem 3.8. Let 𝐺 = (𝜎, 𝜇) be a fuzzy graph and 𝐻 = (𝜎 ′, 𝜇′) be a spanning subgraph of G. 

Let (x, y) be an arc in H such that 𝜇′(𝑥, 𝑦) = 𝜇(𝑥, 𝑦). If (x, y) is a strong arc in G then it must 

be a strong arc in H. 
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Proof. Let (x, y) be an arc in H. Suppose it is not a strong arc in H then there exist a path in H 

say 𝜌′ ∶ 𝑥 = 𝑥0, 𝑥1, … . . 𝑥𝑛 = 𝑦 such that 𝑠𝜌
′ > 𝜇(𝑥, 𝑦). This path 𝜌′ must also be in G. Since 

𝜇′(𝑒) ≤ 𝜇(𝑒) , for any edge e in H, we have 𝑠𝜌
′  in G  > 𝜇′(𝑥, 𝑦) = 𝜇(𝑥, 𝑦) . This is a 

contradiction. 

Remark 3.9. 

1. The converse of the theorem 3.8 need not be true 

2. A non-strong arc in  𝐺 = (𝜎, 𝜇) need not be a non-strong arc in  𝐻 = (𝜎 ′, 𝜇′) 

3. Let G be a fuzzy graph having an edge dominating set 𝐷′. If a spanning subgraph H of G 

contains all the elements of 𝐷′ then 𝛾 ′(𝐻) ≤ 𝛾 ′(𝐺). 

4. In general, we cannot compare 𝛾 ′(𝐺) with 𝛾 ′(𝐻). 

Example 3.10. 

 

Here  𝛾 ′(𝐺) = 1 and 𝛾 ′(𝐻) = 2. Therefore 𝛾 ′(𝐺) < 𝛾 ′(𝐻) 

Example 3.11. 

 

Here  𝛾 ′(𝐺) = 2 and 𝛾 ′(𝐻) = 1. Therefore 𝛾 ′(𝐺) > 𝛾 ′(𝐻) 
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Definition 3.12. Let 𝐺 = (𝜎, 𝜇) be a fuzzy graph having a strong vertex dominating set D. Let 

𝑢 ∈ 𝐷. We define the set 𝑑𝑠(𝑢) = {𝑣 ∈ 𝑉 − 𝐷|(𝑢, 𝑣)𝑖𝑠 𝑎 𝑠𝑡𝑟𝑜𝑛𝑔 𝑎𝑟𝑐} 

Theorem 3.13. Let 𝐺 = (𝜎, 𝜇) be a fuzzy graph having no isolated vertices then 𝛾(𝐺) ≤

2𝛾 ′(𝐺). 

Proof. Let 𝐷′ be the minimum edge dominating set of G. Let 

D = {𝑢𝑖\𝑢𝑖  𝑖𝑠 𝑎𝑛 𝑒𝑛𝑑 𝑣𝑒𝑟𝑡𝑒𝑥 𝑜𝑓 𝑎𝑛𝑦 𝑒𝑑𝑔𝑒 𝑖𝑛 𝐷′ }. Let 𝑦 ∈ 𝑉 − 𝐷. Since G has no isolated 

vertices we have 𝑁𝑠[𝑦] ≠ ∅. Let v ∈ 𝑁𝑠[𝑦]. Suppose 𝑁𝑠[𝑦] ∩ 𝐷 = ∅, then 𝑣 ∉ 𝐷. Also 𝑦 ∉ 𝐷. 

That is the vertices v and y are not the end vertices of any edge in 𝐷′. This implies no edge in 𝐷′ 

dominates the edge (v, y). This is a contradiction. Hence 𝑁𝑠[𝑦] ∩ 𝐷 ≠ ∅. Consequently, D is a 

strong vertex dominating set. Also |𝐷| ≤ 2|𝐷′|. Therefore 𝛾(𝐺) ≤ |𝐷| ≤ 2|𝐷′| ≤ 2𝛾 ′(𝐺). 

Theorem 3.14. Let  𝐺 = (𝜎, 𝜇) be a fuzzy graph without isolated vertices. If ∆(𝐺) ≤ 2 then 

𝛾 ′(𝐺) ≤  𝛾(𝐺). 

Proof. Let 𝐷 = {𝑢1, 𝑢2, … . . 𝑢𝑛} be a minimum strong vertex dominating set of G. Arrange the 

elements of D such that 𝑑𝑠(𝑢𝑖) ≤ 𝑑𝑠(𝑢𝑖+1). Since D is minimal, 𝑑𝑠(𝑢𝑖) ≠ 0 for 1 ≤ 𝑖 ≤ 𝑛. 

Also, since ∆(𝐺) ≤ 2, we have either 𝑑𝑠(𝑢𝑖) = 1 or 𝑑𝑠(𝑢𝑖) = 2. If 𝑑𝑠(𝑢𝑖) = 1 select the 

vertex 𝑣𝑖 ∈ 𝑉 − 𝐷 such that (𝑢𝑖, 𝑣𝑖) is a strong arc. Let 𝑢𝑘  be the first vertex such that 

𝑑𝑠(𝑢𝑘) = 2. Therefore each 𝑢𝑖 ∈ 𝐷,  has two strong neighbors in V-D, where 𝑘 ≤ 𝑖 ≤ 𝑛. Let 

𝑑𝑠(𝑢𝑖) = {𝑣𝑖
′ , 𝑣𝑖

′′}. Define 𝑢𝑖
′ = {

𝑣𝑖
′         𝑖𝑓 𝑑(𝑣𝑖

′) ≥ 𝑑(𝑣𝑖
′′)

   𝑣𝑖
′′       𝑂𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                  

. For each vertex 𝑢𝑖  in D where 

 𝑘 ≤ 𝑖 ≤ 𝑛, select the vertex 𝑣𝑖 in V-D as  

𝑣𝑖 = {     
      𝑢𝑖

′                  𝑖𝑓 𝑢𝑖
′  𝑖𝑠 𝑛𝑜𝑡 𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑡𝑜 𝑢𝑖−𝑛

′ , 1 ≤ 𝑛 ≤ 𝑖 − 𝑘

𝑑𝑠(𝑢𝑖) − {𝑢𝑖
′ }       𝑂𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                    .                                                

 

Consider the set 𝐷′ = {(𝑢𝑖, 𝑣𝑖) 1 ≤ 𝑖 ≤ 𝑛}. Let (x, y) be any edge in (𝐺) − 𝐷′. 

Case (i) Let 𝑥 ∈ 𝐷 or 𝑦 ∈ 𝐷. Then 𝑥 = 𝑢𝑗  or  𝑦 = 𝑢𝑗 for some j, 1 ≤ 𝑗 ≤ 𝑛. Therefore (x, y) 

is adjacent to the edge (𝑢𝑗 , 𝑣𝑗) in 𝐷′.Hence 𝐷′ dominate the edge (x, y). 

Case (ii) Let 𝑥 ∈ 𝑉 − 𝐷 and 𝑦 ∈ 𝑉 − 𝐷. Since D is minimum strong vertex dominating set, 

there exist vertices 𝑢𝑚 and 𝑢𝑛 such that (𝑢𝑚, 𝑥) and (𝑢𝑛, 𝑦) are strong arcs. Suppose m = n, 

then either 𝑥 = 𝑣𝑚 or 𝑦 = 𝑣𝑚. Hence (x, y) is adjacent to the edge (𝑢𝑚, 𝑣𝑚) in 𝐷′. Therefore 

let 𝑚 ≠ 𝑛 . If we assume 𝑦 ≠ 𝑣𝑛  then 𝑑𝑠(𝑢𝑛) = 2  and so 𝑛 ≥ 𝑘.  Since 𝑦 ≠ 𝑣𝑛  by the 

choice of 𝑣𝑛, y is adjacent to some vertex 𝑣𝑛−𝑖 for some i, 1 ≤ 𝑖 ≤ 𝑛 − 𝑘. Since ∆(𝐺) ≤ 2 
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and y is adjacent to the vertex x in V-D, we have 𝑥 = 𝑣𝑛−𝑖. Therefore (x, y) is adjacent to the 

edge (𝑢𝑛−𝑖, 𝑣𝑛−𝑖) in 𝐷′. Hence 𝐷′ is an edge dominating set of G. Since |𝐷′| = 𝑛, we have 

𝛾 ′(𝐺) ≤ 𝑛 =  𝛾(𝐺). 

Remark 3.15. Let 𝐺 = (𝜎, 𝜇) be a fuzzy graph having no isolated vertices. If ∆(𝐺) ≤ 2 then 

𝛾 ′(𝐺) ≤  𝛾(𝐺) ≤ 2𝛾 ′(𝐺). 

Theorem 3.16. Let 𝐹(𝑘𝑛) be a complete fuzzy graph on ‘n’ vertices then 𝛾 ′[𝐹(𝑘𝑛)] = 1 +

𝛾 ′[𝐹(𝐾𝑛−2)], 𝑛 ≥ 3  

Proof. In 𝐹(𝑘𝑛) all the edges are strong. Let x = (u, v) be any edge in 𝐹(𝑘𝑛). Since 𝐹(𝑘𝑛) is 

complete there are n-2 edges incident at u and v other than the edge x. Therefore the edge x 

dominates 2n-4 edges. The number of edges not dominated by x is 𝑛𝐶2 − (2𝑛 − 3) =

𝑛2−5𝑛+6

2
= (𝑛 − 2)𝐶2.  In 𝐹(𝑘𝑛) other than the vertices u and v we have n-2 vertices and (𝑛 −

2)𝐶2 edges are not dominated by the edge x = (u, v). Hence the set of all vertices  𝑆 =

𝑉(𝐹(𝑘𝑛)) − {𝑢, 𝑣} forms  𝐹(𝐾𝑛−2). Therefore 𝛾 ′[𝐹(𝑘𝑛)] = 1 + 𝛾 ′[𝐹(𝐾𝑛−2)]. 

Remark 3.17. 

In the following table, we present the fuzzy edge domination number of some complete fuzzy 

graphs 

 

 

 

Theorem 3.18. Let 𝐺 = (𝜎, 𝜇) be a fuzzy bipartite graph having no isolated vertices. Let  𝑉1 

and 𝑉2 be the partition of V(G), then  𝛾 ′(𝐺) ≤ min {|𝑉1|, | 𝑉2|} 

Proof. Let 𝑉1 and 𝑉2 be the partition of V(G). Let 𝑢1, 𝑢2, … . 𝑢𝑚 ∈ 𝑉1 and 𝑣1, 𝑣2, … . 𝑣𝑛 ∈ 𝑉2. 

Without loss of generality assume 𝑚 < 𝑛. We denote the edge joining the points 𝑢𝑖  and 𝑣𝑗  by 

𝑥𝑖𝑗 . For each 𝑢𝑖 , 1 ≤ 𝑖 ≤ 𝑚 , select the edge 𝑥𝑖𝑘  such that 𝜇(𝑥𝑖𝑘) = 𝜎𝑠(𝑢𝑖),   1 ≤ 𝑘 ≤ 𝑛 . 

Evidently, 𝑥𝑖𝑘  is a strong arc. Let 𝐷′ = {𝑥𝑖𝑘, 1 ≤ 𝑖 ≤ 𝑚}. Let x be any edge in 𝐸(𝐺) − 𝐷′. 

Then 𝑥 = 𝑥𝑖𝑗 for some i and j. Therefore x is adjacent to the edge 𝑥𝑖𝑘 in 𝐷′ for some i. That is 

the edge x is dominated by the edge 𝑥𝑖𝑘. Hence 𝐷′ is an edge dominating set of G. Therefore 

𝛾 ′(𝐺) ≤ |𝐷′| ≤ 𝑚 . If n < m then by the similar argument 𝛾 ′(𝐺) ≤ 𝑛 . Hence 𝛾 ′(𝐺) ≤

min {|𝑉1, | 𝑉2||}. 

𝐹(𝑘𝑛) 𝐹(𝑘3) 𝐹(𝑘4) 𝐹(𝑘5) 𝐹(𝑘6) 𝐹(𝑘7) 𝐹(𝑘8) 𝐹(𝑘9) 𝐹(𝑘10) 

𝛾 ′[𝐹(𝑘𝑛)] 1 2 2 3 3 4 4 5 
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Theorem 3.19. Let G be a complete fuzzy bipartite graph without isolated vertices. Let  𝑉1 and 

𝑉2 be the partition of V(G), then  𝛾 ′(𝐺) = min {𝑚, 𝑛}. 

Proof. Let 𝑉1 and 𝑉2 be the partition set of G. Let 𝑢1, 𝑢2, … . 𝑢𝑚 ∈ 𝑉1 and 𝑣1, 𝑣2, … . 𝑣𝑛 ∈ 𝑉2. 

Without loss of generality assume 𝑚 < 𝑛. We denote the edge joining the points 𝑢𝑖  and 𝑣𝑗  by 

𝑥𝑖𝑗. Let D be the set of any m - 1 strong edges of G.  

Let 𝑆1 = {𝑢𝑖 ∈ 𝑉1 / 𝑢𝑖 𝑖𝑠 𝑎𝑛 𝑒𝑛𝑑 𝑣𝑒𝑟𝑡𝑒𝑥 𝑜𝑓 𝑎𝑛𝑦 𝑒𝑑𝑔𝑒 𝑖𝑛 𝐷} 

and 𝑆2 = {𝑣𝑘 ∈ 𝑉2 / 𝑣𝑘 𝑖𝑠 𝑎𝑛 𝑒𝑛𝑑 𝑣𝑒𝑟𝑡𝑒𝑥 𝑜𝑓 𝑎𝑛𝑦 𝑒𝑑𝑔𝑒 𝑖𝑛 𝐷}. |𝑆1| ≤ 𝑚 − 1  and |𝑆2| ≤ 𝑚 −

1 < 𝑛. Since |𝑉1| = 𝑚 and |𝑉2| = 𝑛, there exist vertices 𝑢𝑖 ∈ 𝑉1 and 𝑣𝑗 ∈ 𝑉2 such that 𝑢𝑖 ∉

𝑆1 and 𝑣𝑗 ∉ 𝑆2. Since G is complete the edge 𝑥𝑖𝑗 connecting the vertices 𝑢𝑖 and 𝑣𝑗  is in E(G). 

This implies the edge 𝑥𝑖𝑗 is not dominated by any edge in D. Therefore, any set of m-1 edges of 

G cannot be an edge dominating set of G. Hence 𝛾 ′(𝐺) > 𝑚 − 1. That is 𝛾 ′(𝐺) ≥ 𝑚. By 

Theorem 3.18, 𝛾 ′(𝐺) ≤ 𝑚. Hence 𝛾 ′(𝐺) = m. Therefore 𝛾 ′(𝐺) = min {|𝑉1|, | 𝑉2|}. 

 

4. EDGE DOMINATION IN JOIN OF FUZZY GRAPHS 

Definition 4.1. Let 𝐺1(𝜎1, 𝜇1), and 𝐺2(𝜎2, 𝜇2) be two fuzzy graphs on V1 and V2 respectively, 

with 𝑉1 ∩ 𝑉2 = ∅. The join of 𝐺1(𝜎1, 𝜇1) and 𝐺2(𝜎2, 𝜇2), denoted by G1 + G2 is the fuzzy graph 

G(𝜎1 + 𝜎2,  𝜇1 + 𝜇2 ) on V1∪V2, where, (𝜎1 + 𝜎2)𝑢 = {
𝜎1(𝑢)  𝑖𝑓 𝑢 ∈ 𝑉1

𝜎2(𝑢)𝑖𝑓 𝑢 ∈ 𝑉2
 

 and (𝜇1 + 𝜇2)(𝑢𝑣) = {

𝜇1(𝑢𝑣)  𝑖𝑓 𝑢, 𝑣 ∈ 𝑉1 

𝜇2(𝑢𝑣)   𝑖𝑓 𝑢, 𝑣 ∈ 𝑉2

𝜎1(𝑢) ∧ 𝜎2(𝑣) 𝑖𝑓 𝑢 ∈ 𝑉1𝑎𝑛𝑑 𝑣 ∈ 𝑉2

 

Example 4.2. 
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Let 𝜎1 = (u|0.5,v|0.8,w|0.7) and 𝜇1 = (uv|0.4, vw|0.5). Let 𝜎2 = (x|0.8,y|0.7,z|0.9) and 𝜇2 = 

(xy|0.6,yz|0.7) 

𝜎1 + 𝜎2 = (u|0.5, v|0.8, w|0.7, x|0.8, y|0.7, z|0.9) 

𝜇1 + 𝜇2 = (uv|0.4, vw|0.5, xy|0.6, yz|0.7, ux|0.5, uy|0.5, uz|0.5, vx|0.8, vy|0.7, vz|0.8, wx|0.7, 

wy|0.7, wz|0.7) 

Theorem 4.3. Let 𝐺1(𝜎1, 𝜇1), and 𝐺2(𝜎2, 𝜇2) be two fuzzy graphs on V1 and V2 respectively, 

with 𝑉1 ∩ 𝑉2 = ∅. Then 𝛾 ′(𝐺1 + 𝐺2) ≤ min {|𝑉(𝐺1)|, |𝑉(𝐺2)|}. 

Proof.  Let 𝐺1(𝜎1, 𝜇1) be a fuzzy graph with |𝑉(𝐺1)| = 𝑚 and 𝐺2(𝜎2, 𝜇2) be a fuzzy graph 

with |𝑉(𝐺2)| = 𝑛. Let 𝑥1, 𝑥2, … . 𝑥𝑚 be the vertices of 𝐺1 and 𝑦1, 𝑦2, … . 𝑦𝑛 be the vertices of 

𝐺2. Without loss of generality assume m < n. By the definition of G1 + G2, any edge of the form 

(𝑥𝑖 , 𝑦𝑘) is an effective edge and hence it is a strong arc in 𝐺1 + 𝐺2. In particular, the edge 

(𝑥1, 𝑦1) is a strong arc. This edge (𝑥1, 𝑦1) dominates the edges of the form (𝑥1, 𝑦𝑗) and also the 

edges incident at  𝑥1 and 𝑦1, 1≤ 𝑗 ≤ 𝑛. Likewise, the edge (𝑥2, 𝑦2) dominates the edges of the 

form (𝑥2, 𝑦𝑗) and also the edges incident at 𝑥2 and 𝑦2, 1≤ 𝑗 ≤ 𝑛. Continuing these steps all the 

edges of 𝐺1 + 𝐺2 is dominated by the set 𝐷′ = {(𝑥𝑖, 𝑦𝑖), 1 ≤ 𝑖 ≤ 𝑚} Therefore 𝛾 ′(𝐺1 + 𝐺2) ≤

𝑚 = min {|𝑉(𝐺1)|, | 𝑉(𝐺2)|}. 

Remark 4.4. 𝛾 ′(𝐺1) + 𝛾 ′(𝐺2) need not be an edge dominating set of 𝐺1 + 𝐺2. 

Example 4.5. In figure 4.1, 𝛾 ′(𝐺1) = {(𝑢, 𝑣)} and 𝛾 ′(𝐺2) = {(𝑥, 𝑦)}. But 𝐷′ = {(𝑢, 𝑣), (𝑥, 𝑦)} 

is not a strong edge dominating set of 𝐺1 + 𝐺2. Because the edge (w, z) is not dominated by any 

element of 𝐷′. 

Definition 4.6. Let 𝐺(𝜎, 𝜇) be a fuzzy graph having an edge dominating set 𝐷′. We define the 

solo set of G as S(𝐷′) = {𝑣 ∈ 𝐺/ 𝑣 𝑖𝑠 𝑛𝑜𝑡 𝑎𝑛 𝑒𝑛𝑑 𝑣𝑒𝑟𝑡𝑒𝑥 𝑜𝑓 𝑎𝑛𝑦 𝑒𝑑𝑔𝑒 𝑖𝑛 𝐷′} 

Theorem 4.7. Let 𝐺1(𝜎1, 𝜇1), and 𝐺2(𝜎2, 𝜇2)  be two fuzzy graphs having minimal edge 

dominating sets 𝐷1
′  and 𝐷2

′  respectively. Then 𝐷′ = {𝐷1
′ ∪ 𝐷2

′ ∪ 𝑋}  is a strong edge 

dominating set of 𝐺1 + 𝐺2  where 𝑋 = {(𝑥𝑖, 𝑦𝑖) ∈ 𝐸(𝐺1 + 𝐺2)/ 𝑥𝑖 ∈ 𝑉(𝐺1), 𝑦𝑖 ∈

𝑉(𝐺2)𝑎𝑛𝑑 𝑥𝑖 ∈ 𝑆(𝐷1
′) 

Proof. Let 𝑥1, 𝑥2, … . 𝑥𝑚 be the vertices of 𝐺1 and 𝑦1, 𝑦2, … . 𝑦𝑛 be the vertices of 𝐺2. Let (x,y) 

be any edge in 𝐺1 + 𝐺2. Then (x, y) ∈ 𝐺1 or (x, y) ∈ 𝐺2 or (x, y) = (𝑥𝑖, 𝑦𝑗) for some i and j. If 

(x, y) ∈ 𝐺1 or (x, y) ∈ 𝐺2 then it is dominated by an element of the set 𝐷1
′ ∪ 𝐷2

′. Suppose 

(𝑥, 𝑦) ∉  𝐺1 and 𝐺2. Then (x, y) = (𝑥𝑖 , 𝑦𝑗) for some i and j. If 𝑥𝑖 ∈ 𝑆(𝐷1
′) then (𝑥𝑖 , 𝑦𝑗) is 

dominated by an edge (𝑥𝑖, 𝑦𝑖) ∈ X. Suppose 𝑥𝑖 ∈ 𝑉(𝐺1) − 𝑆(𝐷1
′) then the edge (𝑥𝑖, 𝑦𝑗) is 
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dominated by an element of 𝐷1
′. 

Corollary 4.8. Let 𝐺1(𝜎1, 𝜇1), and 𝐺2(𝜎2, 𝜇2)  be two fuzzy graphs having minimal edge 

dominating sets 𝐷1
′  and 𝐷2

′  respectively. Then  𝐷′ = {𝐷1
′ ∪ 𝐷2

′ ∪ 𝑌}  is a strong edge 

dominating set of 𝐺1 + 𝐺2  , where 𝑌 = {(𝑥𝑖, 𝑦𝑖) ∈ 𝐸(𝐺1 + 𝐺2)/ 𝑥𝑖 ∈ 𝑉(𝐺1), 𝑦𝑖 ∈

𝑉(𝐺2)𝑎𝑛𝑑 𝑦𝑖 ∈ 𝑆(𝐷2
′) 

Theorem 4.9. Let 𝐺1(𝜎1, 𝜇1), and 𝐺2(𝜎2, 𝜇2)  be two fuzzy graphs. Then 𝛾 ′(𝐺1 + 𝐺2) ≤

𝛾 ′(𝐺1) + 𝛾 ′(𝐺2) + 𝑠, where 𝑠 = min {|𝑆(𝐷1
′)|, |𝑆(𝐷2

′)|} 

Proof. It follows by Theorem 4.7 and Corollary 4.8. 

 

5. CONCLUSION 

More than thirty domination parameters have been studied by different authors and in this paper, 

we have introduced the concept of strong edge domination in fuzzy graphs. The edge domination 

number of complete fuzzy graphs and complete fuzzy bipartite graphs are obtained. We have 

found some bounds for 𝛾 ′(𝐺). Also, we explored this domination in the join of fuzzy graphs 
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