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Abstract. A subset S of V of a nontrivial connected graph G is said to be an efficient triple connected 

dominating set, if S is an efficient dominating set and the induced sub graph S  is triple connected. 

The minimum cardinality taken over all efficient triple connected dominating sets is called the efficient 

triple connected domination number and is denoted by etcg . In this paper we introduce new 

domination parameter, strong efficient triple connected domination number of a graph with real life 
application.  A subset S of V of a nontrivial connected graph G is said to be a strong efficient  triple 

connected dominating set, if S is a strong efficient  dominating set and the induced sub graph S   is 

triple connected.  The minimum cardinality taken over all strong efficient triple connected dominating 
sets is called the strong efficient  triple connected domination  number of G and is denoted by 

)(Gsetcg . Any strong efficient triple connected dominating set with setcg  vertices is called a setcg  -

set of G. We also determine this number for some standard graphs and obtain bounds for general graph. 
Its relationship with other graph theoretical parameters are  also investigated. 
 
Keywords: Dominating Set, Efficient Dominating Set, Triple Connected Dominating Set,  Strong 
Efficient Triple Connected Dominating Set. 

 
1. Introduction: A subset S of V is called a dominating set of G if every vertex in V -S is adjacent to at 

least one vertex in S. The domination number )(Gg  is the  minimum cardinality taken over all 

dominating sets in G. A dominating set S of a connected graph G is said to be a connected dominating 

set of G if the induced sub graph S    is connected. The minimum cardinality taken over all connected 

dominating sets is called the connected domination number and is denoted by )(Gcg   . Many authors 

have introduced different types of domination parameters by imposing conditions on the dominating 
set [10]. Recently, the concept of triple connected graphs has been introduced by Paulraj Joseph et.al [12] 
by considering the existence of a path containing any three vertices of G. They have studied the 
properties of triple connected graphs and established many results on them. A graph G is said to be 
triple connected if any three vertices of G lie on a path in G. All paths, cycles, complete graphs and 
wheels are some standard examples of triple connected graphs. A subset S of V of a nontrivial connected 
graph G is said to be a triple connected dominating set, if S is a dominating set and the induced sub 

graph  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 )(Gtcg . A subset S of V of a 

nontrivial graph G is said to be an efficient dominating set, if every vertex is dominated by exactly once. 
The minimum cardinality taken over all efficient dominating sets is called the efficient domination 

number  and is denoted by  )(Geg  . A subset S of V of a nontrivial connected graph G is said to be an 

efficient triple connected dominating set, if S is an efficient dominating set and the induced sub graph 
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S  is triple connected. The minimum cardinality taken over all efficient triple connected dominating 

sets is called the efficient triple connected domination number and is denoted by )(Getcg . In this 

paper we introduce new domination parameter, strong efficient triple connected domination number of 
a graph with real life application.   
 
Theorem 1.1[12]: A connected graph G is not triple connected if and only if there exists a H-cut with 

 3)( ³- HGw , such that │V(H)∩N(Ci)│=1 for at least three components C1,C2 and C3 of  G-H. 

 
2. Strong Efficient Triple Connected Dominating Set:  
Definition 2.1.: A subset S of V of a nontrivial connected graph G is said to be a strong efficient  triple 

connected dominating set, if S is a strong efficient  dominating set and the induced sub graph S  is 

triple connected.  The minimum cardinality taken over all strong efficient triple connected dominating 
sets is called the strong efficient  triple connected domination  number of G and is denoted by 

)(Gsetcg . Any strong efficient triple connected dominating set with setcg  vertices is called a setcg  -

set of G. We also determine this number for some standard graphs and obtain bounds for general graph. 
 

Example 2.2.: For the graph G in Figure 2.1, S={v1,v4,v5,v6} forms a  setcg  of G. Hence 4)( =Gsetcg .   

 

 
 
Observation 2.3:  Strong efficient triple connected dominating set does not exist for all graphs and if 

exists, then  3)( ³Gsetcg  

 
Example 2.4:  For K2, there does not exists any  strong efficient triple connected dominating set. 
 
Remark 2.5:  Throughout this paper we consider only connected graphs for which strong efficient triple 
connected dominating set exists.  
 
Observation 2.6:  The complement of the strong efficient triple connected dominating set need not be 
a strong efficient triple connected dominating set. 
 
Example 2.7:  For the graph G2 is Figure 2.2, S={v3,v5,v6,v9} forms a strong efficient triple connected 
dominating set of G.  But the complement V-S={v1,v2,v4,v7,v9,v10} is not a strong efficient triple connected 
dominating set. 
 



UGC Approved Journal - Journal No 43832 

 

 
Journal Published by IMRF Journals | March 2018 Edition                                                    |    318  
 

 
 
Observation 2.8: Every strong efficient triple connected dominating set is a dominating set but not 
conversely. 
 
Example 2.9:  For the graph G in Figure 2.3, S={v1,v2,v3} forms the strong efficient triple connected 
dominating set as well as the dominating set of G.  For the graph in Figure 2.4, S={v2} is a dominating set 
but not a strong efficient triple connected dominating set. 
 

 
 

Theorem 2.10: If the induced sub graph of each connected dominating set of G has more than two 
pendent vertices, then G does not contain a strong efficient triple connected dominating set. 
Proof: The proof follows from theorem 1.1. 
 
Exact Value for Some Standard Graphs: 
1. For any cycle of order p ≥ 3, 

5p if 2-p

5p if )(
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<= pCpsetcg
  

2. For any path of order p≥3, 
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3. For any complete graph of order  3³p , 

pK psetc =)(g     
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4. For any complete bipartite graph of order 4³p , 

pK nmsetc =)( ,g    where m+n = p. 

5. For  any star of order 3³p , 

3)( ,1 =nsetc Kg ,  where n+1=p 

6. For any wheel graph of order 3³p , 

  pWpsetc =)(g   

 

Theorem 2.11:  For any connected graph G with 3³p , we have  pGsetc <£ )(3 g    and the bounds 

are sharp. 
Proof: The lower and upper bound follows from definition 2.1. For C5 the lower bound is attained and 
for K5, the upper bound is attained.   
 
Conclusion: In this paper, we introduced the concept of strong efficient triple connected domination 
number of G.  Also we found this number for some standard graphs. 
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