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Abstract :  The triple connected graph with real life application was introduced by Paulraj Joseph J etal, considering the existence 

of a path containing any three vertices of G. We introduced the concept of triple connected Roman domination function.  The 

Roman dominating function 𝑓: 𝑉 →  {0,1,2} is called triple connected Roman domination function (TRCDF) of G, if the induced 

subgraph 〈𝑉1 ∪ 𝑉2〉 𝑜𝑟 〈𝑉2〉 is triple connected, then the Roman dominating function is called triple connected Roman dominating 

function (TCRDF). The triple connected Roman domination number 𝛾𝑇𝑅𝐶(𝐺) is the minimum weight of a triple connected Roman 

dominating function (TCRDF) on𝐺.  In this paper we have determined the 𝛾𝑇𝑅𝐶(𝐺) for some standard class of graphs. 
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1. Introduction 

  A set D is a subset of V(G) in G is a dominating set, if 𝑁[𝐷] = 𝑉(𝐺).  The domination number 𝛾(𝐺) is the minimum cardinality 

of a dominating set. If 𝐷 is a subset of 𝑉(𝐺), then we denote by〈𝐷〉, the subgraph induced by 𝐷. A subset 𝐷 of vertices is 

independent, if 〈𝐷〉  has no edge. For notation and graph theory terminology in general we follow [2]. A Roman dominating 

function on a graph 𝐺  is a function 𝑓: 𝑉 →  {0,1,2} satisfying the condition that every vertex 𝑢 ∈ 𝑉 for which 𝑓(𝑢) = 0 is 

adjacent to at least one vertex 𝑣 ∈ 𝑉for which         𝑓(𝑣) = 2.  The weight of a Roman dominating function is the value𝑓(𝑣) =
 ∑ 𝑓(𝑣)𝑣∈𝑉 . The Roman domination number 𝛾𝑅(𝐺) is the minimum weight of a Roman dominating function on𝐺. A graph is said 

to be triple connected if any three vertices lie on a path in G [8] In this context we introduce triple connected Roman domination 

number. In a Roman dominating function if the induced subgraph 〈𝑉1 ∪ 𝑉2〉 𝑜𝑟 〈𝑉2〉 is triple connected, and then the Roman 

dominating function is called triple connected Roman dominating function (TCRDF). The triple connected Roman domination 

number 𝛾𝑇𝑅𝐶(𝐺) is the minimum weight of a triple connected Roman dominating function (TCRDF) on𝐺 

 

2.Results 

  In this Section we found the triple connected Roman domination number of corona 𝐶𝑛 ⨀ 𝐻,almost bipartite graph, book graphs. 

 

Theorem 1 For 𝛾𝑇𝑅𝐶(𝐶𝑛 ⨀ 𝐻) = 2𝑛  
Proof:  

Let us consider the corona graph  𝐺 =  (𝐶𝑛 ⨀ 𝐻) where H is any connected graph  

𝑉(𝐺) = {𝑢𝑖 , 𝑣𝑖𝑗: 1 ≤ 𝑖 ≤ 𝑛, 1 ≤ 𝑗 ≤ 𝑚},  

𝐸(𝐺) = {𝑢𝑖𝑢𝑖+1: 1 ≤ 𝑖 ≤ 𝑛 − 1}⋃{𝑢1𝑢𝑛} ∪ {𝑢𝑖𝑣𝑖𝑗 : 1 ≤ 𝑖 ≤ 𝑛, 1 ≤ 𝑗 ≤ 𝑚} (see the figure) 

Let 𝑓 = (𝑉0, 𝑉1, 𝑉2) where 𝑉2 = {𝑢𝑖: 1 ≤ 𝑖 ≤ 𝑛}, 𝑉1 = ∅, 𝑉0 = {𝑣𝑖𝑗 : 1 ≤ 𝑖 ≤ 𝑛, 1 ≤ 𝑗 ≤ 𝑚} 

Then, 𝑉2 is a dominating set of 𝑉0 and 〈𝑉2〉 is triple connected. 

Hence 𝑓 is a Roman dominating function and it is triple connected.  Therefore 𝑓 is triple connected Roman dominating function 

𝑓(𝑣) ≥ 3, here  𝑉0 ≠ ∅ and 𝑉2 ≠ ∅.  Hence 𝑓(𝑣) ≥ 2𝑛 , since 𝑓(𝑣) = 2𝑛  is a minimum weight of triple connected Roman 

domination number.  Hence 𝛾𝑇𝑅𝐶(𝐶𝑛 ⨀ 𝐻) = 2𝑛 
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Figure1: Corona graph 𝐶𝑛 ⨀ 𝐻, 
 

 

Observation 2: From theorem 1 we can observe that the triple connected Roman domination number of Corona of 𝐺 ⨀ 𝐻, is 2n. 

Where G is a connected graph of n vertices and H is connected graph of m vertices. 

 

 

Theorem 3.  For  𝛾𝑇𝑅𝐶(𝐾𝑚,𝑛 + 𝑒) = 5 

Proof: Let𝐺 = 𝐾𝑚,𝑛 + 𝑒, let (𝑋, 𝑌)be the bipartition of the graph G. 

𝑉(𝐺) = {𝑢𝑖 , 𝑣𝑗: 𝑢𝑖 ∈ 𝑋, 𝑣𝑗 ∈ 𝑌, 1 ≤ 𝑖 ≤ 𝑚, 1 ≤ 𝑗 ≤ 𝑛 }, 𝐸(𝐺) = { 𝑢1𝑢2, 𝑢𝑖𝑣𝑗 : 1 ≤ 𝑖 ≤ 𝑚, 1 ≤ 𝑗 ≤ 𝑛 } 
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Figure 3: Almost Complete Bipartite Graph 𝐾𝑚,𝑛 + 𝑒 

Let 𝑥 = 𝑢𝑖 for some i, 1 ≤ 𝑖 ≤ 𝑚, 𝑦 = 𝑣𝑗  for some j, 1 ≤ 𝑗 ≤ 𝑛.  Define 𝑓 = (𝑉0, 𝑉1, 𝑉2) where 𝑉2 = {𝑥, 𝑦 }  

𝑉1 = {𝑤}, where w  V \ {x,y} and 𝑉0 = 𝑉\(𝑉1 ∪ 𝑉2).   Then 𝑉2 is a dominating set of 𝑉0 and 〈𝑉1 ∪ 𝑉2〉 is triple connected. 

Therefore 𝛾𝑇𝑅𝐶(𝐾𝑚,𝑛 + 𝑒) = 5 

 

Theorem 4. For 𝛾𝑇𝑅𝐶(𝐵1,𝑛) = 5 

Proof: Let 𝐺 =  𝐵1,𝑛, a triangle book graph, 𝑉(𝐺) = {𝑥, 𝑦, 𝑢𝑖: 1 ≤ 𝑖 ≤ 𝑛}, 𝐸(𝐺) = {𝑥𝑦, 𝑥𝑢𝑖 , 𝑦𝑢𝑖: 1 ≤ 𝑖 ≤ 𝑛} 

 

 
Figure 4: Triangle Book graph 𝐵1,𝑛 

Let 𝑧 = 𝑢𝑖  for some i,  1 ≤ 𝑖 ≤ 𝑛 . Define 𝑓 = (𝑉0, 𝑉1, 𝑉2)  where 𝑉2 = {𝑥, 𝑦} , 𝑉1 = {𝑧}  and 𝑉0 = 𝑉\(𝑉1 ∪ 𝑉2) .  

Then 𝑉2 is a dominating set of 𝑉0 and 〈𝑉1 ∪ 𝑉2〉 is triple connected. 

Hence 𝑓 is a Roman dominating function and it is triple connected.  Therefore  𝛾𝑇𝑅𝐶(𝐵1,𝑛) = 5 

 

Theorem 5. The triple connected Roman domination number of a square book graph𝛾𝑇𝑅𝐶(𝐵2,𝑛) =6 

Proof: Let G be a square book graph. 𝑉(𝐺) = {𝑥, 𝑦, 𝑢𝑖 , 𝑣𝑖 : 1 ≤ 𝑖 ≤ 𝑛}, 𝐸(𝐺) = {𝑥𝑦, 𝑥𝑢𝑖 , 𝑦𝑣𝑖 , 𝑢𝑖𝑣𝑖: 1 ≤ 𝑖 ≤ 𝑛} 
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Figure 5: Square book graph 

Let 𝑢 = 𝑢𝑖 for some i, 1 ≤ 𝑖 ≤ 𝑛, 𝑣 = 𝑣𝑗  for some j, 1 ≤ 𝑗 ≤ 𝑛.Define 𝑓 = (𝑉0, 𝑉1, 𝑉2) where 𝑉2 = {𝑥, 𝑦}, 𝑉1 = {𝑢, 𝑣} for some i 

and 𝑉0 = 𝑉\(𝑉1 ∪ 𝑉2). Then, 𝑉2 is a dominating set of 𝑉0 and 〈𝑉1 ∪ 𝑉2〉 is triple connected.  Hence 𝑓 is a Roman dominating 

function and it is triple connected.  Therefore 𝛾𝑇𝑅𝐶(𝐵2,𝑛) =6 

 

Conclusion: In this paper we have found the triple connected Roman Domination number for Corona of  graph, almost bipartite 

graph, triangular book, and square book.  We can also find triple connected Roman Domination number for some other special 

graph and some general graph also. 
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