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Abstract: The concept of triple connected domination is introduced by Mahadevan.G, Selvam 
Avadayappan, Paulraj Joseph.J and Subramanian.T [5]. A graph G is triple connected if any three vertices 
of the graph lie on a path. A subset S of V of a non trivial graph G is said to be a triple connected 
dominating set if S is a dominating set and the induced subgraph <S> is triple connected. The minimum 
cardinality taken over all triple connected dominating sets is called the triple connected domination 
number of G and is denoted by γtc (G).  In this paper, we find the triple connected domination number of 
some standard middle graphs. 
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Introduction: The concept of domination in graph theory was formalized by Berge [3] and Ore [4] and 
is strengthened by Haynes, Hedetniemi, Slater [1, 2]. G.Mahadevan and Co introduced the concept of 
triple connected domination in graphs [5]. A subset S of V of a non trivial graph G is said to be a 
dominating set if every vertex in V−S is adjacent to atleast one vertex in S. A graph G is triple connected 
if any three vertices of the graph lie on a path. A subset S of V of a non trivial graph G is said to be a 
triple connected dominating set if S is a dominating set and the induced subgraph <S> is triple 
connected. The minimum cardinality taken over all triple connected dominating sets is called the triple 
connected domination number of G and is denoted by γtc (G). Also, triple connected dominating set 
does not exist for all graphs and if exists, then γtc(G) ≥ 3[5]. The middle graph M(G) of a graph is the 
graph whose vertex set is V(G)  E(G) and in which two vertices are adjacent if and only if either they 
are adjacent edges of G or one is a vertex of G and the other is an edge incident with it. In this paper, we 
find the triple connected domination number of some standard middle graphs. 
 
Triple Connected Domination In Middle Graphs: 
Proposition 2.1 

γtc(M(Pn)) =  

Proof: Let n ≥ 4. Suppose V(G) = {v1,v2,…………,vn} and E(G) = {ei / ei = vivi+1, 1 ≤ i ≤ n−1}. 
The middle graph of Pn contains the path (e1, e2,…………, en−1). Obviously, the set of all vertices of this 
path is a triple connected dominating set of M(Pn).Therefore,  
γtc(M(Pn)) ≤ n−1. Also, no set of less than n−1 vertices forms a dominating set of M(Pn).  
Therefore, γtc(M(Pn)) ≥ n−1. Hence, γtc(M(Pn)) = n−1 for every n ≥ 4.Obviously,{v1,e1,v2} and  
{e1, e2, vi / i = 1, 2, 3} are minimum triple connected dominating sets of M(P2) and M(P3) respectively. 
Therefore, γtc(M(P2)) = γtc(M(P3)) = 3. 
 
Illustration 2.2 
Consider M(P6) in figure 2.1         
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Figure 2.1 

 
S = {e1, e2, e3, e4, e5} forms a minimum triple connected dominating set of M(P6).  
Proposition 2.3 

γtc(M(Cn)) =  

Further, γtc(M(Cn)) >  where p denotes the number of vertices in M(Cn) and ∆ denotes the 
maximum degree in M(Cn). 
Proof: 
When n = 3, {e1, e2, e3} is obviously a minimum triple connected dominating set of M(Cn) and so 
γtc(M(C3)) = 3. Let n ≥ 4. Then, any set of consecutive n−1 vertices from the cycle (e1, e2,………, en) is 
clearly a minimum triple connected dominating set of M(Cn). Therefore, γtc(M(Cn)) = n−1. Clearly, ∆=4 
in M(Cn). Further,  =  =  < n−1 = γtc(M(Cn). 
That is, γtc(M(Cn)) > . 
 
Illustration 2.4 
Consider M(C6) in figure 2.2 
             

 
Figure 2.2 

 
S = {e1, e2, e3, e4, e5} is the minimum triple connected dominating set of M(C6). 
Therefore, γtc(M(C6)) = 5 > .  
Observation 2.5 : γtc(M(Pn)) = γtc(M(Cn)) for every n ≥ 3. 
Proposition 2.6: 

Let G = K1,n. Then, γtc(M(K1,n)) =  
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Proof: The end vertices of K1,n are end vertices of M(K1,n) also. Therefore, to dominate all these end 
vertices of K1,n we need the corresponding support vertices. These support vertices are clearly the 
vertices of M(K1,n) representing the edges of K1,n that is, {e1,e2,…………,en}. Further, this set {e1, e2,…………,en} 
is clearly a γtc-set of M(K1,n). Also, removal of any vertex from this set result in a non-dominating set of 
M(K1,n). Further, no set of less than n vertices of M(K1,n) is a triple connected dominating set of M(K1,n). 
Therefore, γtc(M(K1,n)) = n. 
 
Illustration 2.7 
Consider M(K1,5) in figure 2.3 
 

 
Figure 2.3 

 
S = {e1, e2, e3, e4, e5} is the minimum triple connected dominating set of M(K1,5).  
Therefore, γtc(M(K1,5)) = 5. 
Theorem 2.8 
The triple connected dominating set of M(K1,n) forms a complete subgraph of n vertices for every n > 2. 
Proof: 
 V(K1,n) = {v, v1, v2,………….,vn} and E(K1,n) = {ei = vvi / i = 1 to n}. In the middle graph of K1,n, {e1, 
e2,………….,en} forms a triple connected dominating set and is obviously the minimum. Therefore, 
γtc(M(K1,n)) = n for every n > 2. Since the edges are incident with one another in K1,n, any two vertices 
formed by these edges are adjacent in M(K1,n) and hence forms a complete subgraph of M(K1,n). Thus, the 
triple connected dominating set of M(K1,n) forms a complete subgraph of n vertices for every n > 2. 
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