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Abstract 

A set of vertices 𝑆 in a graph 𝐺 is a majority neighborhood set of 𝐺 if the 

subgraph   𝑁[𝑣] 𝑣∈𝑆  contains atleast  
𝑝

2
  vertices and  

𝑞

2
  edges, where 

 𝑁[𝑣]  is the subgraph of 𝐺. In this article majority neighborhood 

connected complement set of 𝐺 are introduced and this number 

determined 𝑛𝐶𝐶𝑀      (𝐺) for various graph structures. 
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1. Introduction 

In this article the author use the simple and undirected 

graph. The parameters 𝑛0 𝐺 , 𝑛𝑐 𝐺  and 𝑛𝐶𝑀(𝐺) was 

studied in the following articles [1],[5],[6]-[8]. 

 

2. Majority neighborhood connected complement 

number of a graph 

Definition 2.1 

Let 𝐺 be a graph with 𝑚 vertices and 𝑛 edges. A 

complement connected majority neighborhood set 𝑆𝐶𝑀𝑁  

such that 𝑆𝐶𝑀𝑁  is a connected majority neighborhood set 

in 𝐺 and majority neighborhood set in𝐺 . The complement 

majority neighborhood number is the minimum size of 

connected complement majority neighborhood set of 𝐺 

and is denoted by 𝑛𝑐𝑐𝑚      (𝐺). 

 

Theorem 

If 𝐺 = 𝐶𝑟  with 𝑟 ≥ 4 then 𝑛𝐶𝐶𝑀       𝐺 =  
𝑟−3

2
 . 

Proof 

If 𝐺 = 𝐶𝑟 ,  𝑉 𝐺  = 𝑟 =  𝐸(𝐺) , the set  𝑆𝑐𝑀 𝐺 =
{𝑣1 , 𝑣2 , 𝑣3 , . . 𝑣

 
𝑟−3

2
 
}  be the CMN- set . In 𝐺 𝑆𝑐𝑀 𝐺  

covers  
𝑟−3

2
  vertices and deg 𝑣𝑖 = 𝑟 − 3 ∈ 𝐺  

and 𝐸(𝐺 ) = 𝑟(𝑟 − 3), each  𝑢𝑖  = 𝑟(𝑟 − 3) ≥
𝑟(𝑟−3)

2
∈

𝐺  and each 𝑁 𝑢𝑖 ≥  
𝑟−3

2
 . Hence 𝑛𝐶𝐶𝑀       𝐺 =  

𝑟−3

2
 . 

 

 

 

 

Theorem 

For the path graph 𝑃𝑛 , 𝑛𝑐𝑐𝑚       𝐺 =  
𝑝−3

2
  , 𝑝 ≥ 4. 

 

Theorem 

For the 𝐺 = 𝐹2𝑟+1 with 𝑟 ≥ 1 then 𝑛𝑐𝑐𝑚       𝐺 = 2 

Proof: Let 𝐺 = 𝐹2𝑟+1 with  𝑉 𝐺  = 2𝑟 + 1 and 𝐸 𝐺 =
3𝑟in 𝐺. Let 𝑆𝑐𝑀 𝐺 =  𝑣, 𝑢1  be the connected 

neighborhood setin 𝐺. Since  𝑛(𝑣) = 2𝑟 + 1,   𝑛 𝑣   =
3𝑟  and by the super hereditary property 𝑛(𝐺) ≥ 𝑛𝑀(𝐺). 

Therefore 𝑆𝑐𝑀 𝐺  is connected majority neighborhood 

set. In complement of 𝐺,  𝑉 𝐺   = 2𝑟 + 1and  𝐸(𝐺)    =

𝑟 2𝑟 − 2 . 𝑑 𝑣 = 0, 𝑑 𝑢𝑖 = 2𝑟 − 2 ∈ 𝐺  . Therefore, 
 𝑛 𝑢𝑖  = 2𝑟 − 1, 𝑢𝑖 ∈ 𝑆𝑐𝑀 𝐺 and   𝑛 𝑢𝑖   = 𝑟 −

2 2𝑟 − 2 ⇒   𝑛 𝑢𝑖  = 2𝑟 − 1 ≥  
2𝑟+1

2
 =  

𝑝

2
 ∈ 𝐺 , 

  𝑛 𝑢𝑖   = 𝑟 − 2 2𝑟 − 2 ≥  
𝑟(2𝑟−2)

2
 =  

𝑞

2
 ∈ 𝐺 . 

Therefore, 𝑆𝑐𝑀 𝐺  is majority neighborhood set.Hence 

𝑛𝑐𝑐𝑚       𝐺 = 2 . 

 

Theorem 

If 𝐺 = 𝐾1,𝑟  with 𝑟 ≥ 2then 𝑛𝑐𝑐𝑚       𝐺 = 2. 

 

Theorem 

For the wheel graph 𝑊𝑟with 𝑟 ≥ 3𝑛𝑐𝑐𝑚       𝐺 =

 
2      𝑓𝑜𝑟  𝑟 = 3,4  𝑟 ≥ 8 
3    𝑓𝑜𝑟             𝑟 = 5,6,7

  

Proof. Let 𝐺 = 𝑊𝑟  with 𝑟 ≥ 3 and 𝑉(𝐺) = 𝑟,  𝐸(𝐺) =
2𝑟. 
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Case (i):𝑟 = 5,6,7 

If 𝐺 = 𝑊5then 𝑆𝑐𝑀 𝐺 = {𝑣, 𝑢1, 𝑢2}, 𝑑 𝑣 = ∆(𝐺) and 

𝑑 𝑢1 = 𝑑(𝑢2) = 3.  𝑉(𝐺) = 𝑟 𝑎𝑛𝑑  𝐸(𝐺) =  
𝑟

2
 −

1 = 𝑞 ∈ 𝐺 . Therefore  𝑆𝑐𝑀 (𝐺) covers 2 edgesin𝐺 . 

  𝑛[𝑢1, 𝑢2]  = 2 =  
𝑟

2
 − 1 ≥  

𝑞

2
  ∈ 𝐺 . Hence 𝑆𝑐𝑀 𝐺  is 

𝑛𝑐𝑐𝑚       set. 

Case (ii) 𝑟 ≥ 8, If 𝐺 = 𝑊𝑟 , 𝑟 ≥ 8 then Let 𝑆𝑐𝑀 (𝐺) be the 

connected neighborhood set in 𝐺, 𝑆𝑐𝑀 𝐺 =  𝑣, 𝑢1 , . 

 𝑉(𝐺) = 𝑟and 𝐸(𝐺) = 2(𝑟 − 1) and deg 𝑣 =
∆ 𝐺 . {𝑣} ⊆ 𝑆𝑐𝑀 (𝐺), therefore 𝑆𝑐𝑀 (𝐺) is a connected 

majority neighborhood set. 

In 𝐺 ,  𝐸 𝐺   =  
𝑟

2
 × deg 𝑢𝑖 −

deg  𝑢𝑖 

2
, and each vertex 

ofdeg 𝑢𝑖 = 𝑟 − 3 ≥  
𝑟

2
  and deg 𝑢𝑖 =  𝐸 𝐺   =  

𝑟

2
 ×

deg 𝑢𝑖 −
deg  𝑢𝑖 

2
= deg(𝑢𝑖) ≥  

 𝐸(𝐺 ) 

2
 . 

Hence, 𝑛𝐶𝐶𝑀       𝐺 = 2. 

 

Theorem 

For 𝐺 = 𝐷𝑟 ,𝑠, with 𝑟, 𝑠 ≥ 1 then 𝑛𝐶𝐶𝑀       𝐺 = 2 

Proof: Let 𝐺 be a graph with 𝑉 𝐺 = {𝑋1 ∪ 𝑋2},𝑋1 =
 𝑣, 𝑣1 , 𝑣2 … 𝑣𝑟 ,   𝑋2 = {𝑢, 𝑢1, 𝑢2, 𝑢3, … 𝑢𝑠}. The ∆ 𝐺 =

𝑢 and 𝛿 𝐺 = 𝑣.Therefore  𝑢  = ∆(𝐺) ≥  
𝑞

2
 ≥

 
𝑝

2
 .Hence 𝑛𝐶𝐶𝑀 𝐺 = 1 ∈ 𝐺. But in𝐺 ,  𝑢 covers 

 𝑋1 − 𝑣 ≤ 𝛿 𝐺 ≤  
𝑞

2
 , therefore it is not a majority 

neighborhood set. Let Choose the set 𝑆𝑐𝑀 𝐺 = {𝑢, 𝑣}, 

  𝑢, 𝑣  = ∆ 𝐺 + 𝛿(𝐺) ≥  
𝑞

2
 ≥  

𝑝

2
 . Hence 𝑛𝐶𝐶𝑀      (𝐺). 

 

Theorem 

If 𝐺 = 𝑃2 × 𝑃𝑡  with 𝑡 ≥ 3 then 𝑛𝐶𝐶𝑀       𝐺 =  
3𝑡−1

4
 . 

 

Theorem 

If 𝐺 = 𝑃3 × 𝑃𝑡  with 𝑡 ≥ 4 then𝑛𝐶𝐶𝑀       𝐺 =  
5(𝑡−1)

6
  

 

Theorem 

If 𝐺 = 𝑃4 × 𝑃𝑡  with 𝑡 ≥ 5 then 𝑛𝐶𝐶𝑀       𝐺 =  
5 𝑡−1 +1

4
  

Example 

 

 
 

𝐺 = 𝑃2 × 𝑃6 

 

 

 
 

𝐺 = 𝑃2 × 𝑃6
          

 

Theorem 

For 𝐺 = 𝐾𝑟 ,𝑠 with  𝑟 ≤ 𝑠, 𝑛𝐶𝐶𝑀       𝐺 = 2 

Proof 

Let 𝐺 = 𝐾𝑟 ,𝑠 with 𝑋1 ∪ 𝑋2 = 𝑉(𝐺),  𝑉(𝐺) = 𝑟 + 𝑠. Let 

𝑆𝑐𝑀 𝐺 =  𝑢𝑖 , 𝑢𝑖 ∈ 𝑋1 be the CMN-Set in 𝐺 but not in𝐺 . 

Since 𝐺 = 𝐾𝑟 ∪ 𝐾𝑠  therefore  𝑛[𝑢𝑖]  =
𝑟 𝑟−1 

2
and 

  𝑛[𝑢𝑖]  =
𝑠 𝑠−1 

2
 ,   𝑛[𝑢𝑖]  =

𝑟 𝑟−1 

2
<   𝑛[𝑢𝑖]  =

𝑠 𝑠−1 

2
. Hence, 𝑆𝑐𝑀 𝐺 =  𝑢𝑖 ,  𝑢𝑖 ∈ 𝑋1not a CMN-set. 

Suppose𝑆𝑐𝑀  𝐺 =  𝑣𝑖 , 𝑣𝑖 ∈ 𝑋2 be the CMN-set in𝐺  but 

not in 𝐺. 
Therefore 𝑆𝑐𝑀 𝐺 =  𝑢𝑖 , 𝑣𝑖 , 𝑢𝑖 ∈ 𝑋1&𝑣𝑖 ∈ 𝑋2, 

  𝑆𝑐𝑀 𝐺   =
𝑠 𝑠−1 

2
+

𝑟 𝑟−1 

2
≥  

𝐸(𝐺 )

2
 and  𝑁[𝑢𝑖 , 𝑣𝑖] ≥

 
𝑉(𝐺)    

2
 . Hence 𝑛𝐶𝐶𝑀       𝐺 = 2 
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𝐺 = 𝐾3,5  

 

 

𝐺 = 𝐾3 + 𝐾5  

 

𝑛0 𝐺 = 2, 𝑛𝑚  𝐺 = 𝑛𝐶𝑀 𝐺 = 1 , 𝑛𝐶𝐶𝑀       𝐺 = 2 

 

Observation 

In some graph 𝐺 the number (i)  𝑛0 𝐺 = 𝑛𝐶𝐶𝑀       𝐺 = 2 

(ii) 𝑛𝐶𝑀 𝐺 ≤ 𝑛𝐶𝐶𝑀       𝐺  

 

3. Conclusion 

The author introduced the new parameter 𝑛𝐶𝐶𝑀       𝐺  in this 

article. Further the we find this number for various 

classes of graphs and bounds.  
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