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ABSTRACT 
In this paper, connected accurate edge dominating set of a fuzzy graph is discussed. An accurate edge dominating set 
D is said to be a connected accurate edge dominating set, if an induced fuzzy subgraph <D> of G is connected. The 
connected accurate edge domination number, 𝛾𝑓𝑐𝑎𝑒(𝐺) is the minimum fuzzy cardinality taken over all connected 
accurate edge dominating sets of G. We also determine, upper bounds of connected accurate edge domination number 
for some standard fuzzy graphs. Relations between connected accurate edge domination number and some other edge 
domination parameters are discussed. 
 
Keywords: Connected edge dominating sets, Connected accurate edge domination numbers, Accurate edge dominating 
set & domination numbers, Strong arc and Strong neighbourhood. 
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INTRODUCTION 
 
Ore [11] and Berge [1] introduced the concept of dominating sets in graphs. Then, the domination number and 
independent domination number was introduced by Cockayne and Hedetniemi [2]. An accurate domination and 
connected accurate domination was introduced by Kulli and Kattimani [3, 4]. And also, accurate edge domination 
number in graph was introduced by Kulli and Kattimani [5]. Kulli and Srgarkanti [6] introduced the concept of 
connected edge domination number of a graph. Then accurate connected edge domination number in graphs was 
studied by Venkanagouda M. Goudar et al. [14]. 
 
The concept of fuzzy relation was introduced by Zadeh[15] in his classical paper in 1965. The notion of fuzzy graph 
and several fuzzy analogs of graph theoretic concepts such as paths, cycles and connectedness was introduces by 
Rosenfeld [12]. Somasundaram and Somasundaram [13] discussed domination in fuzzy graphs using effective edges. 
Nagoorgani and Chandrasekaran [7] discussed domination in fuzzy graphs using strong arcs. Nagoorgani and Vadivel 
[9, 10] discussed domination, independent domination and irredundance in fuzzy graphs using strong arcs. Nagoorgani 
and Prasanna Devi [8] discussed the concepts of Edge domination and independence in fuzzy graph. We discuss about 
accurate connected edge domination in fuzzy graphs using strong arcs. 
 
PRELIMINARIES 
 
A fuzzy graph 𝐺 =  〈𝜎, 𝜇〉 is a pair of functions 𝜎:𝑉 → [0,1] and 𝜇:𝑉 × 𝑉 → [0,1], where for all 𝑥,𝑦 ∈ 𝑉 we have 
𝜇(𝑥,𝑦) ≤  𝜎(𝑥)⋀𝜎(𝑦).  
 
A fuzzy graph 𝐻 =  〈𝜏,𝜌〉 is called a fuzzy subgraph of 𝐺 if 𝜏(𝑣𝑖) ≤ 𝜎(𝑣𝑖) for all 𝑣𝑖 ∈ 𝑉 and 𝜌�𝑣𝑖 , 𝑣𝑗� ≤ 𝜇�𝑣𝑖 , 𝑣𝑗� for 
all 𝑣𝑖 , 𝑣𝑗 ∈ 𝑉. 
 
An arc (𝑢, 𝑣) in a fuzzy graph G is said to be strong, if 𝜇∞(𝑢, 𝑣) = 𝜇(𝑢, 𝑣). The strong neighbourhood of an edge 𝑒𝑖 in 
a fuzzy graph G is denoted by 𝑁𝑆(𝑒𝑖) = {𝑒𝑗 ∈  𝑆 / 𝑆 ⊆  𝐸(𝐺), 𝑒𝑗 𝑖𝑠 𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑡𝑜 𝑒𝑖}, where S is a set of all strong arcs 
in G. 
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An arc 𝑒𝑖 ∈ 𝐸(𝐺) in fuzzy graph 𝐺 is called an isolated edge if it is not adjacent to any strong arcs 𝑒𝑗 ∈ 𝐸(𝐺) of fuzzy 
graph 𝐺.  
 
The underlying crisp graph of a fuzzy graph 𝐺 =  〈𝜎, 𝜇〉 is denoted by 𝐺∗ =  〈𝜎∗, 𝜇∗〉, where 𝜎∗ = {𝑣𝑖 ∈ 𝑉/𝜎(𝑣𝑖) > 0} 
and 𝜇∗ = {(𝑣𝑖 , 𝑣𝑗) ∈ 𝑉 × 𝑉/𝜇�𝑣𝑖 , 𝑣𝑗� 𝑖𝑠 𝑎 𝑠𝑡𝑟𝑜𝑛𝑔 𝑎𝑟𝑐}.  
 
The strong neighbourhood edge degree of an edge 𝑒𝑖 is, 𝑑𝑁𝑆(𝑒𝑖) = ∑ 𝜇(𝑒𝑗)𝑒𝑗∈𝑁𝑆(𝑒𝑗) . The minimum strong 
neighbourhood edge degree of a fuzzy graph G is defined as, 𝛿𝐸𝑁𝑆(𝐺) = 𝑚𝑖𝑛{𝑑𝑁𝑆(𝑒𝑖)/𝑒𝑖 ∈ 𝑆}. The maximum strong 
neighbourhood edge degree of a fuzzy graph G is defined as, 𝛥𝐸𝑁𝑆(𝐺) = 𝑚𝑎𝑥{𝑑𝑁𝑆(𝑒𝑖) / 𝑒𝑖 ∈ 𝑆}. 
 
A fuzzy graph 𝐺 =  〈𝜎, 𝜇〉 is said to be a complete fuzzy graph, if 𝜇�𝑣𝑖 , 𝑣𝑗� =  𝜎(𝑣𝑖)⋀𝜎�𝑣𝑗� for all 𝑣𝑖 , 𝑣𝑗 ∈ 𝜎∗. 
 
A fuzzy graph 𝐺 =  〈𝜎, 𝜇〉 is said to be a connected fuzzy graph, if there exists a strong path between every pair of 
nodes. 
 
A fuzzy graph G is said to be a complete bipartite fuzzy graph, if the vertex set 𝑉(𝐺) can be partitioned into two non-
empty sets, 𝑉1 and 𝑉2, such that 𝜇(𝑣1, 𝑣2) = 0, if 𝑣1, 𝑣2 ∈  𝑉1 or 𝑣1, 𝑣2 ∈  𝑉2 and 𝜇(𝑣1, 𝑣2) = 𝜎(𝑣1) ∧ 𝜎(𝑣2) for all 
𝑣1 ∈  𝑉1  and 𝑣2 ∈  𝑉2. 
 
A subset 𝐷′ of S is said to be an edge dominating set of G, where 𝑆 ⊆  𝐸(𝐺), set of all strong arcs in 𝐸(𝐺), if for every 
𝑒𝑗 ∈  𝐸(𝐺) − 𝐷′ there exists 𝑒𝑖 ∈  𝐷′ such that 𝑒𝑖 dominates 𝑒𝑗. The minimum cardinality taken overall edge dominating 
sets of fuzzy graph G is called an edge domination number and it is denoted by 𝛾𝑓𝑒(𝐺). 
 
Let a subset 𝐷′ of S be an edge dominating set of fuzzy graph G and it is said to be an accurate edge dominating set of 
G, if 𝑆 − 𝐷′ has no edge dominating set with same fuzzy cardinality |𝐷′|. The accurate edge domination number, which 
is denoted as 𝛾𝑓𝑎𝑒(𝐺), of a fuzzy graph G is the minimum fuzzy cardinality taken over all accurate edge dominating 
sets of G. 
 
3. CONNECTED ACCURATE EDGE DOMINATING SET IN FUZZY GRAPH 
 
Definition 3.1: Let 𝐺 be the connected fuzzy graph and 𝐷′ ⊆ 𝑆, where 𝑆 ⊆  𝐸(𝐺), set of all strong arcs in 𝐸(𝐺).Then 
the accurate edge dominating set 𝐷′ is said to be a connected accurate edge dominating set of fuzzy graph G, if  the 
induced fuzzy graph 〈𝐷′〉 is a connected fuzzy graph. 
 
The connected accurate edge domination number of fuzzy graph G, is the minimum fuzzy cardinality taken over all 
connected accurate edge dominating sets of G, and it is denoted by γ𝑓𝑐𝑎𝑒(𝐺). 
 
Example 3.2: 

 
Figure-3.1: Connected Fuzzy Graph 𝐺 = (𝜎, 𝜇) 

 
From the above fig. 3.1, some of the edge dominating sets are 𝐷1′ = {𝑒1, 𝑒9}, 𝐷2′ = {𝑒3, 𝑒6}, 𝐷3′ = {𝑒3, 𝑒9}, 𝐷4′ =
{𝑒1, 𝑒6}, 𝐷5′ = {𝑒4, 𝑒6}, 𝐷6′ = {𝑒3, 𝑒8}, 𝐷7′ = {𝑒4, 𝑒7}, 𝐷8′ = {𝑒4, 𝑒6, 𝑒8}, 𝐷9′ = {𝑒3, 𝑒7, 𝑒9} and 𝐷10′ = {𝑒3, 𝑒4, 𝑒7}. 
 
Here, 𝐷1′ , 𝐷2′ , 𝐷3′  and 𝐷4′  are edge dominating sets but not accurate edge dominating sets of figure 3.1. 
And 𝐷5′ , 𝐷6′ , 𝐷7′ , 𝐷8′ , 𝐷9′ , 𝐷10′   are accurate edge dominating sets of figure 3.1, but 𝐷5′ , 𝐷6′ , 𝐷7′  are not connected accurate 
edge dominating sets of figure 3.1. 
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Then, 𝐷8′ , 𝐷9′  and 𝐷10′  are the connected accurate edge dominating sets of figure 3.1, whose fuzzy cardinality are 1.6, 
2.1 and 2.0 respectively. Therefore, the connected accurate edge domination number, 𝛾𝑓𝑐𝑎𝑒(𝐺) = 𝑚𝑖𝑛{1.6, 2.1, 2.0} =
1.6. 
 
Remark: 

(i) The connected accurate edge dominating set of a fuzzy graph G may or may not be a minimal edge 
dominating set. 

(ii) Every minimum connected accurate edge dominating set of a fuzzy graph G is an accurate edge dominating 
set and also edge dominating set of G. 

 
Theorem 3.3: For any connected fuzzy graph G, 𝛾𝑓𝑒(𝐺) ≤ 𝛾𝑓𝑎𝑒(𝐺) ≤ 𝛾𝑓𝑐𝑎𝑒(𝐺). 
 
Proof: Let G be a connected fuzzy graph and 𝑆 ⊆ 𝐸(𝐺), where S be the set of all strong arcs in G.  
 
Case (i): 𝛾𝑓𝑒(𝐺) ≤ 𝛾𝑓𝑎𝑒(𝐺) 
 
First we prove that 𝛾𝑓𝑒(𝐺) = 𝛾𝑓𝑎𝑒(𝐺). 
 
Let a subset 𝐷′ of S, be the minimum edge dominating set of a fuzzy graph G, then 𝛾𝑓𝑒(𝐺) = |𝐷′|. Suppose that, 
〈𝑆 − 𝐷′〉 has no edge dominating set with same fuzzy cardinality |𝐷′|, then D’ itself forms an accurate edge dominating 
set of G. Therefore, 𝛾𝑓𝑒(𝐺) = 𝛾𝑓𝑎𝑒(𝐺). 
 
Then, from the result, every minimum accurate edge dominating set, 𝐷1′ ⊆ 𝑆, of a fuzzy graph G is also the edge 
dominating set of G. Then, the accurate edge domination number is 𝛾𝑓𝑎𝑒(𝐺) = |𝐷1′ |. 
That is, 𝐷′ ⊆ 𝐷1′   
Then, |𝐷′| ≤ |𝐷1′ |  
Therefore, 𝛾𝑓𝑒(𝐺) ≤ 𝛾𝑓𝑎𝑒(𝐺)                                                                                                                                         (3.1) 
 
Case (ii): 𝛾𝑓𝑎𝑒(𝐺) ≤ 𝛾𝑓𝑐𝑎𝑒(𝐺) 
 
Similarly, by case (i),  
 
Let 𝐷′ be the minimum accurate edge dominating set of fuzzy graph G. If 〈𝐷′〉 is connected, then 𝐷′ be the connected 
accurate edge dominating set of G and the connected accurate edge domination number of fuzzy graph G, is 
𝛾𝑓𝑐𝑎𝑒(𝐺) = |𝐷′|.  
 
Also, every minimum connected accurate edge dominating set of a fuzzy graph G is an accurate edge dominating set of 
G. 
That is, 𝛾𝑓𝑎𝑒(𝐺) ≤ 𝛾𝑓𝑐𝑎𝑒(𝐺)                                                                                                                                          (3.2) 
 
From (3.1) and (3.2), we get, 
Since, 𝛾𝑓𝑒(𝐺) ≤ 𝛾𝑓𝑎𝑒(𝐺)  
Then, 𝛾𝑓𝑎𝑒(𝐺) ≤ 𝛾𝑓𝑐𝑎𝑒(𝐺) 
Therefore, 𝛾𝑓𝑒(𝐺) ≤ 𝛾𝑓𝑎𝑒(𝐺) ≤ 𝛾𝑓𝑐𝑎𝑒(𝐺). 
 
Theorem 3.4: For any connected fuzzy graph G, 𝛾𝑓𝑐𝑒(𝐺) ≤ 𝛾𝑓𝑐𝑎𝑒(𝐺). 
 
Proof: Let G be a connected fuzzy graph. Let a subset 𝐷′ of S, 𝑆 ⊆ 𝐸(𝐺) be the set of all strong arcs, be the edge 
dominating set of G. If 〈𝐷′〉 is connected, then 𝐷′ be the connected edge dominating set of G and the connected edge 
domination number of fuzzy graph G, is 𝛾𝑓𝑐𝑒(𝐺) = |𝐷′| and |𝐷′| be the minimum fuzzy cardinality taken over all edge 
dominating sets of G. 
 
Similarly, If 〈𝑆 − 𝐷′〉 does not contain any edge dominating set of same fuzzy cardinality |𝐷′| then, 𝐷′ itself forms an 
accurate edge dominating set of G. If, the accurate edge dominating set, 𝐷′, of the fuzzy graph G is with minimum 
fuzzy cardinality among all accurate edge dominating set of G and the fuzzy subgraph induced by 〈𝐷′〉 is connected, 
then, the accurate edge dominating set 𝐷′ itself forms the connected accurate edge dominating set of G. 
 
 



A. Nagoor Gani1 & A. Arif Rahman*2 /  
Some Results on Connected Accurate Edge Domination in Fuzzy Graphs using Strong Arcs / IJMA- 9(1), Jan.-2018, (Special Issue) 

© 2018, IJMA. All Rights Reserved                                                                                                                                                                         18 

CONFERENCE PAPER  
International Conference dated 08-10 Jan. 2018, on Intuitionistic Fuzzy Sets and Systems (ICIFSS-2018),  

Organized by Vellalar College for Women (Autonomous), Erode, Tamil Nadu, India. 

 
Clearly, every minimum connected accurate edge dominating set of a connected fuzzy graph G is also the connected 
edge dominating set of G. Hence the result. 
 
Theorem 3.5: Let G be a connected fuzzy graph, then � |S|

ΔENS(G)+1
� ≤ 𝛾𝑓𝑐𝑎𝑒(𝐺). 

 
Proof: Let G be a connected fuzzy graph. Let 𝑆 ⊆ 𝐸(𝐺) be the set of all strong arcs of G and an edge set, 𝐷′ ⊆ 𝑆, be 
the connected accurate edge dominating set of G, where its fuzzy cardinality is minimum taken over all connected 
accurate edge dominating sets of G, therefore 𝛾𝑓𝑐𝑎𝑒(𝐺) = |𝐷′|. If there exists a strong arc 𝑒𝑖 ∈ 𝑆, where the strong edge 
neighbourhood degree is maximum among for all 𝑒𝑗 ∈ 𝑆, that is, 𝛥𝐸𝑁𝑆(𝐺) = |𝑁𝑆(𝑒𝑖)|. 
Then, 

|𝑆| − |𝐷′| ≤ |𝐷′||𝑁𝑆(𝑒𝑖)| 
|𝑆| ≤ |𝐷′||𝑁𝑆(𝑒𝑖)| + |𝐷′| 
|𝑆| ≤ |𝐷′|(|𝑁𝑆(𝑒𝑖)| + 1) 

|𝑆|
|𝑁𝑆(𝑒𝑖)| + 1

≤ |𝐷′| 

|𝑆|
𝛥𝐸𝑁𝑆(𝐺) + 1

≤ |𝐷′| 

∴ �
|𝑆|

𝛥𝐸𝑁𝑆(𝐺) + 1
� ≤ 𝛾𝑓𝑐𝑎𝑒(𝐺) 

 
Theorem 3.6: For any connected fuzzy graph, 

𝛾𝑓𝑐𝑎𝑒(𝐺) ≤ �
|𝑆| − 𝛿𝐸𝑁𝑆(𝐺) + 1

2
� 

 
Proof: By above theorem 3.5, Let G be a connected fuzzy graph. Let 𝑆 ⊆ 𝐸(𝐺) be the set of all strong arcs of G and an 
edge set, 𝐷′ ⊆ 𝑆, be the connected accurate edge dominating set of G, where its fuzzy cardinality is minimum taken 
over all connected accurate edge dominating sets of G, therefore 𝛾𝑓𝑐𝑎𝑒(𝐺) = |𝐷′|.  If there exists a strong arc, 𝑒𝑖 ∈ 𝑆, 
where the strong edge neighbourhood degree is minimum among for all 𝑒𝑗 ∈ 𝑆, that is, 𝛿𝐸𝑁𝑆(𝐺) = |𝑁𝑆(𝑒𝑖)|. 

|𝐷′| + |𝑁𝑆(𝑒𝑖)| ≤ |𝑆| − |𝐷′| + 1 
|𝐷′| + |𝐷′| ≤ |𝑆| − |𝑁𝑆(𝑒𝑖)| + 1 
2|𝐷′| ≤ |𝑆| − |𝑁𝑆(𝑒𝑖)| + 1 

∴ 𝛾𝑓𝑐𝑎𝑒(𝐺) ≤ �
|𝑆| − 𝛿𝐸𝑁𝑆(𝐺) + 1

2
�. 

 
Theorem 3.7: Let 𝐺 be any connected fuzzy graph, then 𝛾𝑓𝑐𝑎𝑒(𝐺) ≤ 2|𝑆| − 𝛾𝑓𝑎𝑒(𝐺). 
 
Proof: Let 𝐺 be a connected fuzzy graph. A subset 𝑆 of 𝐸(𝐺) be the set of all strong arcs in G. Let 𝐷1′ ,𝐷2′ ⊆ 𝑆, be the 
minimum connected accurate edge dominating set and the minimum accurate edge dominating set of G respectively. 
Since, 𝐺 is a connected fuzzy graph, 𝐷1′ ∪ 𝐷2′ ⊆ 𝑆. 
By theorem 3.3, 𝛾𝑓𝑎𝑒(𝐺) ≤ 𝛾𝑓𝑐𝑎𝑒(𝐺), that is, |𝐷2′ | ≤ |𝐷1′ |. 
And, |𝐷1′ | ≥ |𝑆| − |𝐷2′ | 

|𝐷1′ | ≤ |𝑆| + |𝐷1′ |  
|𝐷1′ | ≤ |𝑆| + |𝑆| − |𝐷2′ |  
|𝐷1′ | ≤ 2|𝑆| − |𝐷2′ |  

Therefore, 𝛾𝑓𝑐𝑎𝑒(𝐺) ≤ 2|𝑆| − 𝛾𝑓𝑎𝑒(𝐺)  
 
Corollary: For any connected fuzzy graph, 𝛾𝑓𝑐𝑎𝑒(𝐺) ≤ 2|𝑆| − 𝛾𝑓𝑐𝑒(𝐺). 
 
4. Upper bounds of connected accurate edge domination number for some standard fuzzy graphs: 
 
Observation 4.1: If the connected fuzzy graph G is a path 𝑃𝑛, with n nodes, then 

𝛾𝑓𝑐𝑎𝑒(𝑃𝑛) ≤ 𝑛 − 3 
 
Observation 4.2: If the connected fuzzy graph G is a cycle 𝐶𝑛, with n nodes, then 

𝛾𝑓𝑐𝑎𝑒(𝐶𝑛) ≤ �𝑛 − 1 𝑖𝑓 𝑛 ≤ 4
𝑛 − 2 𝑖𝑓 𝑛 ≥ 5

� 
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Observation 4.3: If the connected fuzzy graph G is a complete fuzzy graph 𝐾𝑛, with n nodes, then 

𝛾𝑓𝑐𝑎𝑒(𝐾𝑛) ≤ �
𝑛(𝑛 − 1)

4
� +  1 

 
Observation 4.4: If the connected fuzzy graph G is a complete bipartite fuzzy graph 𝐾𝑚,𝑛, 𝑚 ≤ 𝑛, with (𝑚 + 𝑛) 
nodes, then  

𝛾𝑓𝑐𝑎𝑒�𝐾𝑚,𝑛� ≤ �
𝑚𝑛
2
� +  1 

 
Observation 4.5: If the connected fuzzy graph G is a star (𝑆𝑛), with 𝑛 nodes, then  

𝛾𝑓𝑐𝑎𝑒(𝑆𝑛) ≤ �
𝑛
2
� 

 
Observation 4.6: If the connected fuzzy graph G is a wheel 𝑊𝑛, with 𝑛 nodes, then  

𝛾𝑓𝑐𝑎𝑒(𝑊𝑛) ≤ 𝑛 
 
CONCLUSION 
 
Some results on connected accurate edge dominating sets and the relations between connected accurate edge 
domination number with other parameters of edge domination numbers are determined. Also, upper bounds of 
connected accurate edge domination number for some standard fuzzy graphs are found.  
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