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Abstract 

A monophonic set 𝑀 of a connected graph 𝐺 is said to be a non split monophonic 

set if 𝑀 =  𝑉 (𝐺) or the subgraph ⟨𝑉 −  𝑀⟩ is connected. The minimum cardinality of 

the non split monophonic set is the non split monophonic number of 𝐺 and is denoted 

by 𝑚𝑛𝑠(𝐺). In this paper we have characterised the non split monophonic sets of the 

join and corona of two graphs. Also, we have calculated the non split monophonic 

number of the join and corona product of two graphs. 
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Introduction 

 

          The graph 𝐺  considered in this paper is finite, simple, undirected and 

connected with vertex set 𝑉 (𝐺) and edge set 𝐸(𝐺) respectively. The order and 

size of 𝐺  is denoted by 𝑛  and 𝑚  respectively. [3, 4] is referred for basic graph 

theoretic definitions. The distance 𝑑(𝑢, 𝑣)  between two vertices 𝑢  and 𝑣  is the 

length of a shortest 𝑢 −  𝑣 path in 𝐺. The neighborhood of a vertex 𝑣 denoted by 

𝑁(𝑣)  is the set of all vertices adjacent to  𝑣 . oor any subset 𝑆 ⊆  𝑉 (𝐺) , the 

induced subgraph ⟨𝑆⟩  is the maximal subgraph of 𝐺  with the vertex set 𝑆 .  A 

vertex 𝑣 is said to be an extreme vertex if the subgraph ⟨𝑁(𝑣)⟩ is complete. The 

join of graphs  𝐺  and 𝐻 , denoted by 𝐺 +  𝐻  is the graph with 𝑉 (𝐺 +  𝐻) =
 𝑉 (𝐺) ∪  𝑉 (𝐻)  and 𝐸(𝐺 +  𝐻) =  𝐸(𝐺) ∪  𝐸(𝐻) ∪ {𝑢𝑣 ∶  𝑢 ∈  𝑉 (𝐺)𝑎𝑛𝑑𝑣 ∈
 𝑉 (𝐻) . Two vertices (𝑥1, 𝑦1)  and (𝑥2, 𝑦2)  in the cartesian product 𝐺□𝐻  is 

adjacent if and only if either 𝑥1  =  𝑥2 and 𝑦1 is adjacent to 𝑦2 or 𝑦1  =  𝑦2 and 𝑥1 

is adjacent to 𝑥2 . 𝐹 ⊆  𝑉 (𝐺)  is said to be a dominating set if every vertex in 

𝑉 (𝐺)  −  𝐹  is adjacent to at least one vertex in 𝐹 . The least order of the 

dominating sets of 𝐺 is said to be the domination number of 𝐺 and is denoted by 
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𝛾(𝐺). The monophonic number of a graph was studied by Pelayo et.al in [1, 6]. 

Any chordless path connecting the vertices 𝑢 and 𝑣 is called a 𝑢 − 𝑣 𝑚-path. The 

monophonic closure of a subset 𝑆 of 𝑉 (𝐺) is given by 𝐽𝐺[𝑆]  =  ⋃ 𝐽𝐺[𝑢, 𝑣]𝑢,𝑣∈𝑆 , 
where 𝐽𝐺[𝑢, 𝑣] is the set containing the vertices 𝑢, 𝑣 and all vertices lying on some 

𝑢 −  𝑣 𝑚-path. If 𝐽𝐺[𝑆]  =  𝑉 (𝐺), then 𝑆 is known to be a monophonic set in 𝐺. 

A monophonic set in 𝐺 of minimum order is called a minimum monophonic set 

of 𝐺 . The order of a minimum monophonic set in 𝐺  is called the monophonic 

number of 𝐺 and is denoted by 𝑚(𝐺). The monophonic number of the join and 

composition of graphs by Paluga et al.[2] motivates us to study the non split 

monophonic number of join and corona of graphs. The non split monophonic 

number of a graph was introduced and studied by P. Arul Paul Sudhahar and 

Merlin Sugirtha in [5]. A monophonic set 𝑀 of a connected graph 𝐺 is said to be 

a non split monophonic set if 𝑀 =  𝑉 (𝐺)  or the subgraph ⟨𝑉 −  𝑀⟩  is 

connected. The minimum cardinality of the non split monophonic set is the non 

split monophonic number of 𝐺 and is denoted by 𝑚𝑛𝑠(𝐺). 

In the second section non split monophonic sets and the non split monophonic 

number of the join of two graphs is studied. In the third section non split 

monophonic sets and the non split monophonic number of the corona of two 

graphs is studied. 

1 Non split monophonic set of the Join of Graphs 

Theorem 2.1. Let 𝐺 be a non complete graph and 𝑆 ⊆  𝑉 (𝐺 +  𝐾𝑝). If 𝑆 ∩ 𝑉 (𝐺) 

is a non split monophonic set of 𝐺, then 𝑆 is a non split monophonic set of 𝐺 +
 𝐾𝑝. 

Proof. Let 𝑇 =  𝑆 ∩  𝑉 (𝐺) be a non split monophonic set of 𝐺. Then there exists 

vertices 𝑥, 𝑦 ∈  𝑇  such that 𝑎 ∈  𝐽𝐺[𝑥, 𝑦],  for every 𝑎 ∈  𝑉 (𝐺)\𝑇 . Also, for any 

vertex 𝑢 ∈  𝑉 (𝐾𝑝)  the monophonic path 𝑥, 𝑢, 𝑦  contains all the vertices of 

𝑉 (𝐾𝑝).  Hence 𝐽𝐺+𝐾𝑝
[𝑇]  =  𝑉 (𝐺) . Hence 𝑆 ∩ 𝑉 (𝐺)  is a monophonic set of 

𝐺 + 𝐾𝑝. Since 𝑇 ⊆  𝑆, 𝑆 is a monophonic set of 𝐺 +  𝐾𝑝. Since 𝑇 is a non split 

monophonic set ⟨𝑉 (𝐺)  −  𝑇⟩ is connected.  

Theorem 2.2. Let 𝐺  be a non complete graph. 𝑆 ⊆  𝑉 (𝐺 +  𝐾𝑝)  is a non split 

monophonic set of 𝐺 +  𝐾𝑝 if and only if 𝑆 ∩  𝑉 (𝐺) is a monophonic set of 𝐺. 

Proof. Let 𝑆 ⊆   𝑉 (𝐺 +  𝐾𝑝) be a non split monophonic set of 𝐺 +  𝐾𝑝. If 𝑆 ∩

 𝑉 (𝐺)  =  𝑉 (𝐺) , then it is clear that 𝑆 ∩  𝑉 (𝐺)  is a monophonic set of 𝐺 . 

Suppose 𝑆 ∩  𝑉 (𝐺) ≠  𝑉 (𝐺) . Let 𝑎 ∈  𝑉 (𝐺)\[𝑆 ∩  𝑉 (𝐺)] . Then there exists 

vertices 𝑥, 𝑦 ∈  𝑆  such that 𝑎 ∈  𝐽𝐺+𝐾𝑝
[𝑥, 𝑦] . Suppose 𝑥 ∈  𝑉 (𝐺)  and 𝑦 ∈

 𝑉 (𝐾𝑝) . Then 𝑑𝐺+𝐾𝑝
[𝑥, 𝑦]  =  1 , which implies that 𝑎 ∉  𝐽𝐺+𝐾𝑝

[𝑥, 𝑦] , a 

contradiction. Also, if {𝑥, 𝑦} ∈  𝑉 (𝐾𝑝), we get a contradiction. Hence the only 
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possibility is {𝑥, 𝑦} ∈  𝑉 (𝐺) . Since 𝑎  is arbitrary, it can be shown that 𝑎 ∈
 𝐽𝐺+𝐾𝑝

[𝑥, 𝑦], where 𝑥, 𝑦 ∈  𝑆 ∩ 𝑉 (𝐺). Thus 𝑆 ∩ 𝑉 (𝐺) is a monophonic set of 𝐺. 

Conversely, assume that 𝑆 ∩  𝑉 (𝐺)  is a monophonic set of 𝐺 . Since 𝐺  is non 

complete, there exists vertices 𝑎1, 𝑎2 ∈  𝑆 ∩  𝑉 (𝐺)  and 𝑎1𝑎2 ∉  𝐸(𝐺) . 𝑎1, 𝑢, 𝑎2 

will be the monophonic path connecting the vertex 𝑢 of 𝐾𝑝. Since 𝑢 is arbitrary, 

it is clear that 𝐽𝐺+𝐾𝑝
[𝑆 ∩  𝑉 (𝐺)]  ⊇  𝑉 (𝐾𝑝). Hence 𝑆 ∩  𝑉 (𝐺) is a monophonic 

set of 𝐺. Since every vertex of 𝐺 is adjacent to each vertex of 𝐾𝑝, ⟨𝑉 (𝐺)  −  [𝑆 ∩

 𝑉 (𝐺)]⟩  is connected. Hence 𝑆 ∩  𝑉 (𝐺)  is a non split monophonic set of 𝐺 +
 𝐾𝑝. Since [𝑆 ∩  𝑉 (𝐺)] ⊆  𝑆, it follows that 𝑆 is a non split monophonic set of 𝐺. 

Corollary 2.3. Let 𝐺 be a non complete graph. 𝑆 ⊆  𝑉 (𝐺 +  𝐾𝑝) is a minimum 

non split monophonic set of 𝐺 +  𝐾𝑝   if and only if 𝑆 ∩  𝑉 (𝐺)  is a minimum 

monophonic set of 𝐺. 

Proof. By Theorem 2.2, it is clear that 𝑆 ⊆  𝑉 (𝐺 + 𝐾𝑝) is a minimum non split 

monophonic set of 𝐺 + 𝐾𝑝 if and only if 𝑆 ∩ 𝑉 (𝐺) is a minimum monophonic 

set of 𝐺.  

Corollary 2.4. oor the non complete graph 𝐺, 𝑚𝑛𝑠(𝐺 +  𝐾𝑝)  =  𝑚(𝐺). 

Proof. It follows from Corollary 2.3.  

Theorem 2.5. oor the connected graph 𝐺 of order 𝑛 and the complete graph 𝐾𝑝, 

𝑚𝑛𝑠(𝐺 + 𝐾𝑝) =  {
𝑚(𝐺)  𝑖𝑓  𝐺 ≠ 𝐾𝑛

𝑛 + 𝑝  𝑖𝑓  𝐺 = 𝐾𝑛
. 

Proof. Let us assume that 𝐺 =  𝐾𝑛 . Then, 𝐺 +  𝐾𝑝  ≅  𝐾𝑛+𝑝 . Since the 

monophonic set contains all the vertices of 𝐾𝑛+𝑝 , it follows that 𝑚𝑛𝑠(𝐾𝑛  +

 𝐾𝑝)  =  𝑛 +  𝑝. Next, let us consider the case when 𝐺 ≠  𝐾𝑛. It holds from 

Corollary 2.4.  

Theorem 2.6. Let 𝐺 and 𝐻 be non complete graphs and 𝑆 ⊆  𝑉 (𝐺 + 𝐻). If 𝑆 ∩
𝑉 (𝐺) is a non split monophonic set of 𝐺, then 𝑆 is a non split monophonic set of 

𝐺 +  𝐻. 

Proof. Let 𝑆1  =  𝑆 ∩ 𝑉 (𝐺) be a non split monophonic set of 𝐺. Then there exists 

vertices 𝑥, 𝑦 ∈  𝑆1  such that 𝑎 ∈  𝐽𝐺+𝐻[𝑥, 𝑦]  for all 𝑎 ∈  𝑉 (𝐺)\𝑆1 . Also, for any 

vertex 𝑢 ∈  𝑉 (𝐻)  the monophonic path 𝑥, 𝑢, 𝑦  will cover all the vertices of 𝐻 . 

Hence 𝐽𝐺+𝐻[𝑆1]  =  𝑉 (𝐺 +  𝐻). Since 𝑆1 ⊆  𝑆, it follows that 𝑆 is a monophonic 

set of 𝐺 +  𝐻. Since 𝑆1 is a non split monophonic set ⟨𝑉 (𝐺)  − 𝑆1⟩ is connected. 

Since every vertex of 𝐺 is adjacent to each vertex of 𝐻 it is clear that ⟨𝑉 (𝐺)  −
 𝑆⟩ is connected. Hence 𝑆 is a non split monophonic set of 𝐺 +  𝐻.  
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Theorem 2.7. Let 𝐺 and 𝐻 be non complete graphs and 𝑆 ⊆  𝑉 (𝐺 + 𝐻). If 𝑆 ∩
𝑉 (𝐻) is a non split monophonic set of 𝐻, then 𝑆 is a non split monophonic set of 

𝐺 +  𝐻. 

Proof. Proof is similar to that of Theorem 2.6.  

Theorem 2.8. 𝑆 ⊆  𝑉 (𝐺 +  𝐻) is a non split monophonic set of 𝐺 +  𝐻 if and 

only of at least one of the following conditions holds 

1. 𝑆 ∩  𝑉 (𝐺) is a monophonic set of 𝐺. 

2. 𝑆 ∩  𝑉 (𝐻) is a monophonic set of 𝐻. 

3. There exist vertices 𝑢, 𝑣 ∈  𝑆 ∩  𝑉 (𝐺)  and 𝑥, 𝑦 ∈  𝑆 ∩  𝑉 (𝐻)  such that 

𝑥𝑦 ∉  𝐸(𝐻) and 𝑢𝑣 ∉  𝐸(𝐺). 

Proof. Let 𝑆 ⊆  𝑉 (𝐺 +  𝐻)  be a non split monophonic set of 𝐺 +  𝐻.  Let 𝑥 ∈
 𝑉 (𝐺)\𝑆 . Since 𝑆  is a non split monophonic set of 𝐺 +  𝐻,  there exist non 

adjacent vertices 𝑎, 𝑏 ∈  𝑆 ⊆  𝑉 (𝐺 +  𝐻) such that 𝑥 ∈  𝐽𝐺+𝐻[𝑎, 𝑏]. 
Case 1: 𝑎 ∈  𝑉 (𝐺)  and 𝑏 ∈  𝑉 (𝐻) . Then by the definition of join we have, 

𝑑𝐺+𝐻[𝑎, 𝑏]  =  1. Thus 𝑥 ∉  𝐽𝐺+𝐻[𝑎, 𝑏]. Hence 𝑆 is not a non split monophonic set 

of 𝐺 +  𝐻, which is a contradiction. 

Case 2: 𝑎 ∈  𝑉 (𝐺) and 𝑏 ∈  𝑉 (𝐺). Since 𝑆 is a non split monophonic set of 𝐺 +
 𝐻, 𝑥 ∈  𝐽𝐺[𝑎, 𝑏]. Thus, 𝑆 ∩  𝑉 (𝐺) is a monophonic set of 𝐺. 

Case 3: 𝑎, 𝑏 ∈  𝑉 (𝐻). Suppose 𝑇1  =  {𝑎, 𝑏} and it is a non split monophonic set 

of 𝐻 then it comes under (2). Now, let us consider the case when 𝑇1  =  {𝑎, 𝑏} is 

not a non split monophonic set of 𝐻. Since 𝑎𝑏 ∉  𝐸(𝐻), 𝐽𝐺+𝐻[𝑎, 𝑏]  =  𝑉 (𝐺)  ∪
 𝐽𝐻[𝑎, 𝑏]. Hence 𝑇1 forms a monophonic set of 𝐺. If 𝑆 =  𝑆1, then we arrive at a 

contradiction. Thus 𝑆 ≠  𝑆1. By taking two non adjacent vertices from 𝐺 we can 

form a monophonic set of 𝐺 +  𝐻. Let 𝑇2  =  𝑇1  ∪  {𝑢, 𝑣}, where {𝑢, 𝑣} ∈  𝑉 (𝐺) 

and 𝑢𝑣 ∉  𝐸(𝐺) . It follows that 𝐽𝐺+𝐻[𝑇2]  =  𝑉 (𝐺 +  𝐻)  and ⟨𝑉 (𝐺 +  𝐻)  −
 𝑇2⟩ is connected. Therefore, 𝑆 =  𝑇2 forms a non split monophonic set 𝐺 +  𝐻 

with {𝑎, 𝑏} ∈  𝑆 ∩  𝑉 (𝐻)  and {𝑢, 𝑣} ∈  𝑆 ∩  𝑉 (𝐺) . Hence (3) holds. By 

considering a vertex 𝑥 ∈  𝑉 (𝐻)\𝑆 and working on as above we can prove (2). 

Conversely, assume that 𝑆 ∩  𝑉 (𝐺)  is a monophonic set of 𝐺 . It follows that 

𝐽𝐺[𝑆 ∩ 𝑉 (𝐺)]  =  𝑉 (𝐺) . Also, 𝐽𝐺+𝐻[𝑆 ∩  𝑉 (𝐺)]  =  𝑉 (𝐺 +  𝐻).  Hence 𝑆 ∩
 𝑉 (𝐺) is a monophonic set of 𝐺. Since every vertex of 𝐺 is adjacent to each vertex 

of 𝐻 , ⟨𝑉 (𝐺 +  𝐻)  −  [𝑆 ∩  𝑉 (𝐺)]⟩  is connected. Hence 𝑆  is a non split 

monophonic set of 𝐺 +  𝐻. 

Next let us assume that 𝑆 ∩  𝑉 (𝐻 ) is a monophonic set of 𝐻 . It follows that 

𝐽𝐻[𝑆 ∩  𝑉 (𝐻)]  =  𝑉 (𝐻) . Also, 𝐽𝐺+𝐻[𝑆 ∩  𝑉 (𝐻)]  =  𝑉 (𝐺 +  𝐻).  Hence 𝑆 ∩
 𝑉 (𝐻)  is a monophonic set of 𝐻 . Since every vertex of 𝐺  is adjacent to each 

vertex of 𝐻, ⟨𝑉 (𝐺 +  𝐻)  −  [𝑆 ∩  𝑉 (𝐻)]⟩ is connected. Hence 𝑆 is a non split 

monophonic set of 𝐺 +  𝐻. 
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Now let us assume that there exists vertices 𝑢, 𝑣 ∈  𝑆 ∩  𝑉 (𝐺)  and 𝑥, 𝑦 ∈  𝑆 ∩
 𝑉 (𝐻)  such that 𝑥𝑦 ∉  𝐸(𝐻)  and 𝑢𝑣 ∉  𝐸(𝐺).  Let 𝐾 =  {𝑢, 𝑣, 𝑥, 𝑦}  and 

𝐽𝐺+𝐻[𝐾]  =  𝑉 (𝐺 +  𝐻) and ⟨𝑉 (𝐺 +  𝐻) −  𝐾⟩ is connected. Hence 𝐾 will be a 

non split monophonic set of 𝐺 +  𝐻. Since 𝐾 ⊆  𝑆, it follows that 𝑆 is a non split 

monophonic set of 𝐺 +  𝐻.  

Theorem 2.9. oor the non complete graphs 𝐺  and 𝐻 , 𝑚𝑛𝑠(𝐺 +  𝐻)  =
 𝑚𝑖𝑛{4, 𝑚(𝐺), 𝑚(𝐻)}. 

Proof. It follows from Theorem 2.8.  

2 Non split monophonic set of the Corona product of graphs 

           The corona product 𝐺 ∘ 𝐻 of two graphs 𝐺 (with 𝑝1 vertices) and 𝐻 (with 

𝑝2 vertices) is defined as the graph obtained by taking one copy of 𝐺 and 𝑝1 copies 

of 𝐻 and then joining the 𝑖𝑡ℎ  vertex of 𝐺 to every point in the 𝑖𝑡ℎ copy of 𝐻. oor 

each vertex 𝑣 ∈  𝑉 (𝐺), let 𝐻𝑣  denotes the copy of 𝐻 whose vertices are joined to 

the vertex 𝑣.  Also, 𝑣 + 𝐻𝑣  denotes the subgraph of the corona 𝐺 ∘ 𝐻 

corresponding to the join ⟨{𝑣}  +  𝐻𝑣⟩. Let |𝑆| denotes the cardinality of 𝑆. 

Theorem 3.1. Let 𝐺 be a connected graph of order 𝑛 and 𝐻 be a connected graph 

of order 𝑚. If 𝑆 is a non split monophonic set of 𝐺 ∘  𝐻, then 𝑆 ∩  𝑉 (𝐻𝑣) ≠ 𝜙 for 

every 𝑣 ∈  𝑉 (𝐺). 

Proof. Suppose 𝑆 ∩  𝑉 (𝐻𝑣)  = 𝜙  for some 𝑣 ∈  𝑉 (𝐺) . The vertices of 𝐻𝑣   is 

adjacent only to the vertex 𝑣 ∈  𝑉 (𝐺)  apart from the vertices in the copy 𝐻𝑣 . 

Hence 𝑉 (𝐻𝑣) ∉  𝐽𝐺∘𝐻[𝑆]. Since ⟨𝑉 (𝐺)  −  𝑆⟩ is not connected. It follows that 𝑆 

is not a non split monophonic set of 𝐺 ∘  𝐻, which is a contradiction. Hence 𝑆 ∩
 𝑉 (𝐻𝑣) ≠ 𝜙 for every 𝑣 ∈  𝑉 (𝐺).  

Theorem 3.2. Let 𝐺 and 𝐻 be connected graphs of order 𝑛 and  𝑚 respectively. 

If 𝑆 is a minimum non split monophonic set of 𝐺 ∘  𝐻, then 𝑆 ∩ 𝑉 (𝐺)  =  𝜙. 

Proof. Suppose 𝑆 ∩  𝑉 (𝐺) ≠  𝜙 . Let 𝑣 ∈  𝑆 ∩  𝑉 (𝐺) . By (1), 𝑆 ∩  𝑉 (𝐻𝑣) ≠ 𝜙 

for every 𝑣 ∈  𝑉 (𝐺) . oor any two vertices 𝑥𝑣, 𝑦𝑣 ∈  𝑆 ∩  𝑉 (𝐻𝑣) , we have 𝑣 ∈
 𝐽𝐺∘𝐻[𝑥𝑣 , 𝑦𝑣]. Hence 𝑆 −  {𝑣} is a monophonic set of 𝐺 ∘  𝐻. Also, ⟨𝑉 (𝐺 ∘  𝐻)  −
 [𝑆 −  {𝑣}]⟩ is connected. Thus 𝑆 − {𝑣} is a non split monophonic set of 𝐺 ∘  𝐻, 

which is a contradiction. Therefore, 𝑆 ∩  𝑉 (𝐺)  =  𝜙.  

Theorem 3.3. Let 𝐺  and 𝐻  be connected graphs. 𝑆 ⊆  𝑉 (𝐺 ∘  𝐻)  is a non split 

monophonic set of 𝐺 ∘  𝐻 , then 𝑆𝑣  =  𝑆 ∩  𝑉 (𝑣 +  𝐻𝑣)  is a non split 

monophonic set of 𝐻𝑣  for every 𝑣 ∈  𝑉 (𝐺). 

Proof. Let 𝑆 ⊆  𝑉 (𝐺 ∘ 𝐻) be a non split monophonic set of 𝐺 ∘ 𝐻. We have to 

prove that 𝑆𝑣  =  𝑆 ∩ 𝑉 (𝑣 + 𝐻𝑣) is a non split monophonic set of 𝐻𝑣 for every 
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𝑣 ∈  𝑉 (𝐺). Let 𝑥 ∈  𝑉 (𝑣 +  𝐻𝑣)\𝑆𝑣. If 𝑥 =  𝑣, then 𝑥 ∈  𝐽𝑣+𝐻𝑣
[𝑎𝑣, 𝑏𝑣] for some 

𝑎𝑣, 𝑏𝑣 ∈  𝑆𝑣   and 𝑎𝑣𝑏𝑣 ∉  𝐸(𝐻𝑣).  Hence 𝑆𝑣   is a monophonic set of 𝐻𝑣.  Since 𝑥  is 

adjacent to every vertex of 𝐻𝑣, ⟨𝑉 (𝑣 +  𝐻𝑣)  −  𝑆𝑣⟩ is connected. It follows that 

𝑆𝑣  is a non split monophonic set of 𝐻𝑣  for every 𝑣 ∈  𝑉 (𝐺). Now let us consider 

the case when 𝑥 ≠  𝑣. It implies that 𝑥 ∈  𝑉 (𝐻𝑣) for some 𝑣 ∈  𝑉 (𝐺). Since 𝑆 is 

a non split monophonic set of 𝐺 ∘  𝐻, there exist vertices 𝑎𝑣, 𝑏𝑣 in 𝑆𝑣  such that 𝑥 ∈
 𝐽𝐺∘𝐻[𝑎𝑣, 𝑏𝑣] . Also, ⟨𝑉 (𝑣 +  𝐻𝑣)  −  𝑆𝑣⟩  is connected. Hence 𝑆𝑣   is a non split 

monophonic set of 𝐻𝑣 for every 𝑣 ∈  𝑉 (𝐺).  

Theorem 3.4. Let 𝐺 and 𝐻 be connected graphs. 𝑆 ⊆   𝑉 (𝐺 ∘  𝐻) is a non split 

monophonic set of 𝐺 ∘ 𝐻, then 𝑆𝑣  =  𝑆 ∩ 𝑉 (𝑣 + 𝐻𝑣) is a monophonic set of 𝐻𝑣  

for every 𝑣 ∈  𝑉 (𝐺). 

Proof. By Theorem 3.3, it is clear that 𝑆𝑣  is a non split monophonic set of 𝐻𝑣 for 

every 𝑣 ∈  𝑉 (𝐺). Hence the proof follows.  

Corollary 3.5. Any minimal non split monophonic set of 𝐺 ∘  𝐻 contains exactly 

𝑚(𝐻) vertices from each copy 𝐻𝑣  of 𝐺 ∘  𝐻. 

Proof. Let 𝑆 be a minimum non split monophonic set of 𝐺 ∘ 𝐻. By Theorem 3.4, 

we have 𝑆𝑣  =  𝑆 ∩ 𝑉 (𝑣 + 𝐻𝑣) is a monophonic set of 𝐻𝑣  for every 𝑣 ∈  𝑉 (𝐺). 

Thus, the non split monophonic set of 𝐺 ∘ 𝐻 has at least 𝑚(𝐺) vertices from each 

copy 𝐻𝑣 of 𝐺 ∘  𝐻. It follows that the minimum non split monophonic set of 𝐺 ∘
𝐻 contains exactly 𝑚(𝐻) vertices from each copy 𝐻𝑣  of 𝐺 ∘ 𝐻.  

Theorem 3.6. Let 𝐺  and 𝐻  be two graphs of order 𝑝  and 𝑞  respectively. Then, 

𝑚𝑛𝑠(𝐺 ∘  𝐻)  =  𝑝. 𝑚(𝐻). 

Proof. Let 𝑆 be a minimum non split monophonic set of 𝐺 ∘ 𝐻. By Corollary 3.5 

it follows that 𝑆  contain exactly 𝑚(𝐻)  vertices from each copy 𝐻𝑣   of 𝐺 ∘ 𝐻 . 

Since there exist 𝑝 copies of 𝐻, it follows that 𝑚𝑛𝑠(𝐺 ∘  𝐻)  =  𝑝. 𝑚(𝐻).  

 

4. Conclusion 

               The non split monophonic sets and non split monophonic number of 

the join and corona product of graphs is determined in this paper. This method can 

also be extended to calculate the non split monophonic sets of some other binary 

operations of graphs. 
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