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ABSTRACT 

A graph with p vertices and q edges is said to have 

an even vertex odd mean labeling if there exists an injective 

function  f : V (G) →{0, 2, 4, . . . , 2q−2, 2q} such that the 

induced map f
*
 : E(G) → {1, 3, 5, . . . ,2q − 1} defined by 

f
*
(uv) = 

𝑓 𝑢 +𝑓(𝑣)

2
 is a bijection. A graph that admits an even 

vertex odd mean labeling is called an even vertex odd mean 

graph. Here we investigate the even vertex odd mean 

behaviour of some standard graphs. 
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1. INTRODUCTION 

Through out this paper, by a graph we mean a finite 

undirected simple graph. Let G(V,E) be a graph with p 

vertices and q edges. For notation and terminology, we follow 

[4]. 

The graceful labeling of graphs was first introduced 

by Rosa in 1967 [1] and Gnanajothi introduced odd graceful 

graphs [3]. The concept of mean labeling was introduced and 

meanness of some standard graphs was studied by 

Somasundaram and Ponraj [7]. Further, some more results on 

mean graphs are discussed in [6, 8]. A graph G is said to be a 

mean graph if there exists an injective function f : V (G) → 

{0, 1, 2, . . . , q} such that the induced map f
*
: E(G) → {1, 2, 

3, . . . , q} defined by f
*
(uv) =  

𝑓 𝑢 +𝑓(𝑣)

2
  is a bijection. 

In [5], Manickam and Marudai introduced odd mean 

labeling of a graph. A graph G is said to be odd mean if there 

exists an injective function f : V (G) → {0, 1, 2, 3, . . . , 2q−1} 

such that the induced map f
*
: E(G) → {1, 3, 5, . . . , 2q−1} 

defined by f
*
(uv) =  

𝑓 𝑢 +𝑓(𝑣)

2
  is a bijection. The concept of 

even mean labeling was introduced and studied by Gayathri 

and Gobi [2]. A function f is called an even mean labeling of a 

graph G if f is an injection from  V (G) to the set {2, 4, 6, . . . , 

2q} such that when each edge uv is assigned the label 
𝑓 𝑢 +𝑓(𝑣)

2
, then the resulting edge labels are distinct. A graph 

which admits an even mean labeling is said to be even mean 

graph. 

A graph G is said to have an even vertex odd mean 

labeling if there exists an injective function f : V (G) → {0, 2, 

4, . . . , 2q − 2, 2q} such that the induced map f
*
: E(G) →{1, 

3, 5, . . . , 2q − 1} defined by f
*
(uv) =  

𝑓 𝑢 +𝑓(𝑣)

2
 is a bijection. 

A graph that admits an even vertex and odd mean labeling is 

called an even vertex odd mean graph [9]. 

In this paper, we study the even vertex odd 

meanness of some graphs obtained from some graph 

operations such as vertex identification, edge identification 

and splitting. 

2. MAIN RESULTS 

The dump bell graph Cm @ Cn is a graph obtained by joining 

two cycles of length m and n respectively by an edge. 

Theorem 2.1. The dump bell graph Cm @ Cn is an even 

vertex odd mean graph for positive integers m, n ≡ 0(mod 4). 

Proof. Let u1, u2, . . . , um and v1, v2, . . . , vn be the vertices of 

the cycle Cm and Cn respectively so that um−1is adjacent to v1. 

Define f : V (Cm @ Cn) → {0, 2, . . . , 2(m + n) + 2} as 

follows: 

f(ui) =  

2𝑖 − 2, 1 ≤ i ≤
m

2
 and i is odd         

2i + 2,
m

2
+ 1 ≤ i ≤ m and i is odd  

2i − 2, 1 ≤ i ≤ m and i is even       

  

and f(vi) = 

2𝑚 + 2𝑖,        1 ≤ i ≤  
n

2
 and i is odd         

2m + 2i +  4,
n

2
+ 1 ≤ i ≤ n and i is odd  

2m + 2i,        1 ≤ i ≤ n and i is even.       

  

The induced edge labeling f* is obtained as follows: 

f*(uiui+1) =  
2𝑖 − 1, 1 ≤ i ≤

m

2
− 1  

2𝑖 + 1,
m

2
≤ i ≤ m − 1,

  

f*(umu1) = m − 1, 

f*(vivi+1) =  
2m +  2i +  1, 1 ≤ i ≤

n

2
− 1 

2m +  2i +  3,
n

2
≤ i ≤ n − 1,

  

f*(vnv1) = 2m + n + 1 

and f*(um−1v1) = 2m + 1. 

Thus f is an even vertex odd mean labeling of Cm @ Cn.  
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The graph Cm ⊖ Cn is obtained by identifying any one of the 

edge of cycle Cm with an edge of cycle Cn. 

Theorem 2.2. Cm ⊖ Cn is an even vertex odd mean graph for 

all even integers m, n ≥ 4. 

Proof. Let u1, u2, . . . , un and v1, v2, . . . , vn be the vertices of 

the cycles Cm and Cn respectively. 

Case (i). m, n ≡ 0 (mod 4) with m ≤ n.  

Let the identifying edge be um−1um and v1v2. 

Define f : V (Cm ⊖ Cn) → {0, 2, 4, . . . , 2(m + n − 1)} as 

follows: 

f(ui) = 

 
 

 2𝑖 − 2, 1 ≤ i ≤
m

2
                                          

2i + 2,
m

2
+ 1 ≤ i ≤ m and i is odd          

2i − 2,
m

2
+ 1 ≤ i ≤ m  and i is even       

  

and f(vi) =

 
 

 2𝑚 + 2𝑖 − 2, 3 ≤ i ≤
n

2
 and i is odd          

2m + 2i − 6, 3 ≤ i ≤  
n

2
 and i is even        

2m + 2i − 2,  
n

2
+ 1 ≤ i ≤ n.                         

  

Then the induced edge labeling f* is obtained as follows: 

f*(uiui+1) =  
2𝑖 − 1, 1 ≤ i ≤

m

2
− 1 

2𝑖 + 1,
m

2
≤ i ≤ m − 1,

  

f*(umu1) = m − 1, 

f*(vivi+1) =  
2m +  2i − 3, 2 ≤ i ≤

n

2
                

2m +  2i − 1,
n

2
+ 1 ≤ i ≤ n − 1

  

and f*(vnv1) = 2m + n −1, 

Hence f is an even vertex odd mean labeling of Cm ⊖ Cn. 

 
Case (ii). m ≡ 2(mod 4) and n ≡ 0(mod 4) or m, n ≡ 2(mod 4) 

with m ≤ n. 

Let the identifying edge be um−1um and v1vn. Then the graph 

will be viewed as a cycle of length m+n−2, whose vertices are 

z1, z2, . . . , zm+n−2 with a chord zm−1zm+n−2. 

Define f : V (Cm ⊖ Cn) → {0, 2, 4, . . . , 2(m + n − 1)} as 

follows: 

f(zi) = 

 
 
 

 
 2𝑖 − 2, 1 ≤ i ≤

m+n

2
                                                   

2𝑖 + 2,
m+n

2
+ 1 ≤ i ≤ m +

n

2
− 3 and i is even 

2𝑖 − 2,
m+n

2
+ 1 ≤ i ≤ m +

n

2
− 3 and i is odd   

2𝑖 + 2, 𝑚 +
n

2
− 2 ≤  i ≤  m + n − 2.                   

  

Then the induced edge labeling f* is obtained as follows: 

f*(zizi+1) = 

 
 
 

 
 2𝑖 − 1, 1 ≤ i ≤

m+n

2
− 1                      

2𝑖 + 1,
m+n

2
≤ i ≤ m +

n

2
− 3             

2𝑖 + 3, 𝑚 +
n

2
− 2 ≤ i ≤ m + n − 3,

  

f*(z1zm+n-2) = m + n − 1 

and f*(zm-1zm+n-2) = 2m + n − 3, 

Thus f is an even vertex odd mean labeling of Cm  ⊖ Cn.  

 

Pn @ Pm is a graph obtained by identifying the pendant vertex 

of a copy of path Pm at each vertex of the path Pn. 

Proposition 2.3. Pn @ Pm is an even vertex odd mean graph 

for any n, m ≥ 1. 

Proof. Let v1, v2, . . . , vn be the vertices on the path Pn. Let 

vi,1, vi,2, . . . , vi,m be the vertices on the ith copy of Pm so that 

vi,1 is identified with vi for 1 ≤ i ≤ n. 

The number of edges in Pn @ Pm is mn − 1. 

Define f : V (Pn @ Pm) → {0, 2, 4, 6, . . . , 2mn − 2} as 

follows: 

f(vi,j)= 
2𝑚 𝑖 − 1 + 2(𝑗 − 1), 1 ≤ j ≤ m, 1 ≤ i ≤ n and i is odd   
2𝑚𝑖 − 2𝑗,                       1 ≤ j ≤ m, 1 ≤ i ≤ n and i is even.

  

Then the induced edge labeling f* is obtained as follows: 

f*(vi,jvi,j+1)= 
2𝑚 𝑖 − 1 + 2𝑗 − 1, 1 ≤ j ≤ m − 1, 1 ≤ i ≤ n and i is odd   
2𝑚𝑖 − 2𝑗 − 1,            1 ≤ j ≤ m − 1, 1 ≤ i ≤ n and i is even 

  

and f*(vi,1vi+1,1)= 2mi − 1, 1 ≤ i ≤ n − 1. 

Hence f is an even vertex odd mean labeling of Pn @ Pm.  

 

Corollary 2.4. Pn ⊙ K1 is an even vertex odd mean graph for 

any n ≥ 1. 

The cycle quadrilateral snake CQn is a graph obtained from 

the cycle Cn by identifying each edge of Cn with an edge of 

C4. 

Theorem 2.5. Cycle Quadrilateral snake CQn is an even 

vertex odd mean graph if and only if n is even. 

Proof. Let v1, v2, . . . , vn be the vertices on the cycle Cn and 

let xi, yi, 1 ≤ i ≤ n be the vertices adjacent to vi and vi+1 

respectively, where vn+1 = v1. 
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Case (i). n ≡ 0(mod 4). 

Define f : V (CQn) → {0, 2, 4, . . . , 8n} as follows: 

f(vi) =  

8𝑖 − 8, 1 ≤ i ≤
n

2
− 1and i is odd   

8i,        
n

2
≤ i ≤ n and i is odd          

8i − 6, 1 ≤ i ≤ n and i is even,       

  

f(xi) = 

8𝑖 − 6, 1 ≤ i ≤ n and i is odd           

8i − 8, 1 ≤ i ≤
n

2
 and i is even         

8i,        
n

2
+ 1 ≤ i ≤ n and i is even 

  

and f(yi) =  

8𝑖 − 4, 1 ≤ i ≤
n

2
− 1and i is odd    

8i + 4,
n

2
≤ i ≤ n and i is odd          

8i − 2, 1 ≤ i ≤ n and i is even.       

  

Then the induced edge labeling f* is obtained as follows: 

f*(vivi+1) =  

8𝑖 − 3, 1 ≤ i ≤
n

2
− 1            

8i + 1,
n

2
≤  i ≤ n − 1          

4i − 3, i = n                           

  

f*(xivi) =   
8𝑖 − 7, 1 ≤ i ≤

n

2
− 1 

8𝑖 − 3,
n

2
≤ i ≤ n,       

  

f*(xiyi) =   
8𝑖 − 5, 1 ≤ i ≤

n

2
                 

8𝑖 − 1,
n

2
+ 1 ≤ i ≤ n,       

  

f*(yivi+1) =   

8𝑖 − 1, 1 ≤ i ≤
n

2
− 1 

8𝑖 + 3,
n

2
≤ i ≤ n − 1

4𝑖 − 1, i = n.              

  

Thus f is an even vertex odd mean labeling of CQn. 

 
Case (ii). n ≡ 2(mod 4). 

Define f : V (CQn) → {0, 2, 4, . . . , 8n} as follows: 

f(vi) = 

 
 
 
 

 
 
 

 

8𝑖 − 8, 1 ≤ i ≤
n

2
 and i is odd          

8𝑖,        
n

2
+ 1 ≤ i ≤ n and i is odd   

8𝑖 − 6, 1 ≤ i ≤
n

2
− 1 and i is even  

8𝑖 + 2, i =
n

2
+ 1                                  

8𝑖 − 6,
n

2
+ 2 ≤ i ≤ n and i is even,

  

f(xi) = 

 
 
 
 

 
 
 

 

8𝑖 − 6,      1 ≤ i ≤
n

2
 and i is odd            

8𝑖 − 14, 𝑖 =
n

2
+ 2                                 

8𝑖 − 6,      
n

2
+ 3 ≤ i ≤

n

2
and i is odd      

8𝑖 − 8,     1 ≤ i ≤
n

2
+ 1 and i is even 

8𝑖,            
n

2
+ 2 ≤ i ≤ n and i is even

  

and f(yi) = 

 
 
 
 

 
 
 

 

8𝑖 − 4, 1 ≤ i ≤
n

2
 and i is odd          

8𝑖 + 4,
n

2
+ 1 ≤ i ≤ n and i is odd  

8𝑖 − 2, 1 ≤ i ≤
n

2
− 1 and i is even 

8𝑖 + 6, i =
n

2
+ 1                                  

8𝑖 − 2,
n

2
+ 2 ≤ i ≤ n and i is even.

  

Then the induced edge labeling f* is obtained as follows: 

f*(vivi+1) =

 
  
 

  
 8𝑖 − 3, 1 ≤ i ≤

n

2
− 1          

8𝑖 + 1, 𝑖 =
n

2
                         

8𝑖 + 5, i =
n

2
+ 1                 

8𝑖 + 1,  
n

2
+ 2 ≤ i ≤ n − 1 

4𝑖 − 3, i = n,                      

  

f*(xivi) = 

 
 
 

 
 

8𝑖 − 7, 1 ≤ i ≤
n

2

8𝑖 − 3, i =
n

2
+ 1

         

8𝑖 − 7, i =
n

2
+ 2         

8𝑖 − 3,
n

2
+ 3 ≤ i ≤ n,

  

f*(xiyi) = 

 
 
 

 
 

 

8𝑖 − 5, 1 ≤ i ≤
n

2

8𝑖 − 1, i =
n

2
+ 1

         

8𝑖 − 5, i =
n

2
+ 2         

8𝑖 − 1,
n

2
+ 3 ≤ i ≤ n,

  

and f*(yivi+1) = 

 
  
 

  
 

 

8𝑖 − 1, 1 ≤ i ≤
n

2
− 1          

8𝑖 + 3, 𝑖 =
n

2
                         

8𝑖 + 7, i =
n

2
+ 1                 

8𝑖 + 3,  
n

2
+ 2 ≤ i ≤ n − 1 

4𝑖 − 3, i = n.                      

  

Thus f is an even vertex odd mean labeling of CQn.   

Theorem 2.6. Let G be a graph obtained from Pn⊙K1 by 

identifying each edge with an edge of C4. Then G is an even 

vertex odd mean graph, for all n ≥ 1. 

Proof. Let v1, v2, . . . , vn be the vertices on the path of length 

n − 1 in G. Let uiwi, 1 ≤ i ≤ n−1 be the edges of G so that    

uivi ∈  E(G) and wivi+1 ∈  E(G) and xiyizi, 1 ≤ i ≤ n be the paths 

of length 2 so that xivi, zivi ∈  E(G). The number of edges in G 

is 8n − 4. Assume that n ≥ 2. 
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Define f : V (G) → {0, 2, 4, . . . , 16n − 8} as follows: 

f(vi) =   
16𝑖 − 12, 1 ≤ i ≤ n and i is odd  
16𝑖 − 14, 1 ≤ i ≤ n and i is even,

  

f(ui) =   
16𝑖 − 2, 1 ≤ i ≤ n − 1 and i is odd  
16𝑖,        1 ≤ i ≤ n − 1 and i is even,

  

f(wi) =   
16𝑖 − 4, 1 ≤ i ≤ n − 1 and i is odd  
16𝑖 − 6, 1 ≤ i ≤ n − 1 and i is even,

  

f(xi) =   
2,             i = 1                                 
16i − 18, 2 ≤ i ≤ n and i is odd  
16i − 16, 2 ≤ i ≤ n and i is even

  

f(yi) =   
0,             i = 1                                 
16i − 8,   2 ≤ i ≤ n and i is odd  
16i − 10, 2 ≤ i ≤ n and i is even

  

and f(zi) =  
10,            i = 1                                 
16i − 10, 2 ≤ i ≤ n and i is odd   
16i − 8,   2 ≤ i ≤ n and i is even.

  

Then the induced edge labeling f* is obtained as follows: 

f*(vivi+1) = 16i − 5, 1 ≤ i ≤ n − 1, 

f*(wivi+1) = 16i − 1, 1 ≤ i ≤ n − 1, 

f*(uivi) = 16i − 7, 1 ≤ i ≤ n − 1, 

f*(uiwi) = 16i − 3, 1 ≤ i ≤ n − 1, 

f*(vixi) =  
3,             i = 1        
16𝑖 − 15, 2 ≤ i ≤ n,

  

f*(xiyi) =  
1,             i = 1        
16𝑖 − 13, 2 ≤ i ≤ n,

  

f*(yizi) =  
5,           i = 1        
16𝑖 − 9, 2 ≤ i ≤ n 

  

and f*(zivi) =  
7,             i = 1        
16𝑖 − 11, 2 ≤ i ≤ n.

  

Thus f is an even vertex odd mean labeling of G. 

 
When n = 1, an even vertex odd mean labeling of G is given 

in Figure 8.       

 

Theorem 2.7. Let G be a graph obtained from Cn⊙K1 by 

identifying each edge with an edge of C4. Then G is an even 

vertex odd mean graph if and only if n is even. 

Proof. Let v1, v2, . . . , vn be the vertices on the cycle and ui, 

1≤ i ≤ n be the pendant vertex attached at vi in Cn⊙K1. Let G 

be the graph obtained from Cn⊙K1 by identifying an edge of 

a copy of C4 in each edge of Cn⊙K1. 

Let V(G) = {ui, vi, wi, xi, yi, zi : 1 ≤ i ≤ n} and E(G) ={vivi+1, 

zivi+1 : 1 ≤ i ≤ n − 1} ∪  {v1vn, znv1} ∪  {uivi, uiwi, wixi, xivi, 

yizi, viyi : 1 ≤ i ≤ n}. 

Case (i). n ≡ 0(mod 4) 

Define f : V (G) → {0, 2, 4, . . . , 16n} as follows: 

f(vi) =   

16𝑖 − 8,   1 ≤ i ≤ n and i is odd            

16i − 14, 1 ≤ i ≤
n

2
 and i is even          

16i − 6,   
n

2
+ 1 ≤  i ≤ n and i is even,

  

f(ui) = 

 
 
 

 
 

 

2,              i = 1                                              

16𝑖 − 18, 2 ≤ i ≤
n

2
 and i is odd               

 

16𝑖 − 10,
n

2
+ 1 ≤ i ≤ n and i is odd

16𝑖 − 12, 2 ≤ i ≤
n

2
 and i is even,     

         

  

f(wi) = 

 
 
 

 
 

 

0,              i = 1                                        
16𝑖 − 12, 2 ≤ i ≤ n and i is odd          

 

16𝑖 − 18, 2 ≤ i ≤
n

2
 and i is odd          

16𝑖 − 10,
n

2
+ 1 ≤ i ≤ n and i is even,

 

  

f(xi) =  

16𝑖 − 10,   1 ≤ i ≤
n

2
 and i is odd           

16i − 2,      
n

2
+ 1 ≤ i ≤ n and i is odd    

16i − 4,      1 ≤  i ≤ n and i is even,       

  

f(yi) =  

16𝑖 − 6,    1 ≤ i ≤
n

2
 and i is odd           

16i + 2,     
n

2
+ 1 ≤ i ≤ n and i is odd    

16i,            1 ≤  i ≤ n and i is even        

  

and f(zi) =  

16𝑖 − 4,   1 ≤ i ≤ n and i is odd            

16i − 10, 1 ≤ i ≤
n

2
 and i is even          

16i − 2,   
n

2
+ 1 ≤  i ≤ n and i is even.

  

Then the induced edge labeling f* is obtained as follows: 

f*(vivi+1) =   
16𝑖 − 3, 1 ≤ i ≤

n

2
                        

16𝑖 + 1,
n

2
+ 1 ≤ i ≤ n − 1,       

  

f*(vnv1) = 8n + 1, 

f*(viui) =    

8𝑖 − 3,    i = 1                                 

16i − 13, 2 ≤ i ≤
n

2
                         

16i − 9,   
n

2
+ 1 ≤ i ≤ n,                

  

f*(uiwi) =   
16𝑖 − 15, 1 ≤ i ≤

n

2
                 

16𝑖 − 11,
n

2
+ 1 ≤ i ≤ n,       
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f*(wixi) =   

3,             i = 1                                 

16i − 11, 2 ≤ i ≤
n

2
                         

16i − 7,   
n

2
+ 1 ≤ i ≤ n,                

  

f*(xivi) =   
16𝑖 − 9, 1 ≤ i ≤

n

2
                 

16𝑖 − 5,
n

2
+ 1 ≤ i ≤ n,       

  

f*(viyi) =   
16𝑖 − 7, 1 ≤ i ≤

n

2
                 

16𝑖 − 3,
n

2
+ 1 ≤ i ≤ n,       

  

f*(yizi) =   
16𝑖 − 5, 1 ≤ i ≤

n

2
                 

16𝑖 − 1,
n

2
+ 1 ≤ i ≤ n,       

  

f*(zivi+1) =   
16𝑖 − 1, 1 ≤ i ≤

n

2
                 

16𝑖 + 3,
n

2
+ 1 ≤ i ≤ n − 1 

  

and f*(znv1) = 8n + 3. 

Thus f is an even vertex odd mean labeling of G. 

 
Case (ii). n ≡ 2(mod 4) 

Define f : V(G) → {0, 2, 4, . . . , 16n} as follows: 

f (vi) = 

 
 
 

 
 

 

16𝑖 − 8,   1 ≤ i ≤
n

2
 and i is odd        

16𝑖,           
n

2
+ 1 ≤ i ≤ n and i is odd

16𝑖 − 4,   1 ≤ i ≤ n − 1and i is even
16𝑖 − 6,   i = n,                                       

  

f(ui) = 

 
 
 

 
 

2,            i = 1                                                
16𝑖 − 18, 2 ≤ i ≤ n and i is odd                  

16𝑖 − 12, 1 ≤ i ≤
n

2
 and i is even                

16𝑖 − 4,   
n

2
+ 1 ≤ i ≤ n − 1 and i is even 

16𝑖 − 8,   i = n ,                                               

  

f(wi) = 

 
 
 

 
 

 

0,             i = 1                                                             

16𝑖 − 12, 2 ≤ i ≤
n

2
 and i is odd                              

16𝑖 − 4,   
n

2
+ 1 ≤ i ≤ n − 1 and i is odd               

16𝑖 − 18, 1 ≤ i ≤  n − 1 and i is even                    
16𝑖 − 22, i = n ,                                                           

  

 

f(xi) = 

 
 
 

 
 

 

16𝑖 − 10, 1 ≤ i ≤ n and i is odd                  

16𝑖 − 4,   1 ≤ i ≤
n

2
 and i is even                 

 

16𝑖 + 4,    
n

2
+ 1 ≤ i ≤ n − 1 and i is even 

16𝑖 − 4,    i = 𝑛,                                               
 

  

f(yi) = 

 
 
 

 
  

16𝑖 − 6,   1 ≤ i ≤ n and i is odd                  

16𝑖,           1 ≤ i ≤
n

2
 and i is even                

 

 
16𝑖 + 8,   

n

2
+ 1 ≤ i ≤ n − 1 and i is even 

16𝑖,           i = 𝑛,                                               
 

  

and f(zi) = 

 
 
 

 
 16𝑖 − 4,         1 ≤ i ≤

n

2
 and i is odd          

16𝑖 + 4,         
n

2
+ 1 ≤ i ≤ n and i is odd  

 

 
16𝑖 − 10,       1 ≤ i ≤ n − 1 and i is even  
16𝑖 − 2,         i = 𝑛.                                        

  

Then the induced edge labeling f* is obtained as follows: 

f*(vivi+1) =   

16𝑖 − 3,    1 ≤ i ≤
n

2
                

16i + 1,     
n

2
+ 1 ≤ i ≤ n − 2

16i + 5,     i = n − 1,              

  

f*(vnv1) = 8n + 1, 

f*(viui) =

 
 
 

 
 

 

5,                 i = 1                         

16𝑖 − 13, 2 ≤ i ≤
n

2
              

 

16𝑖 − 9,      
n

2
+ 1 ≤ i ≤ n − 1

16𝑖 − 7,     i = 𝑛,                     
 

  

f*(uiwi) =

 
 
 

 
 

1,                 i = 1                         

16𝑖 − 15, 2 ≤ i ≤
n

2
              

 

16𝑖 − 11,    
n

2
+ 1 ≤ i ≤ n − 1

16𝑖 − 15,    i = 𝑛,                     
 

  

f*(wixi) =

 
 
 

 
 

3,                 i = 1                         

16𝑖 − 11, 2 ≤ i ≤
n

2
              

 

16𝑖 − 7,      
n

2
+ 1 ≤ i ≤ n − 1 

16𝑖 − 13,   i = 𝑛,                       
 

  

f*(wivi) =  
16𝑖 − 9, 1 ≤ i ≤

n

2
                 

16𝑖 − 5,
n

2
+ 1 ≤ i ≤ n,       

  

f*(viyi) =  
16𝑖 − 7, 1 ≤ i ≤

n

2
                 

16𝑖 − 3,
n

2
+ 1 ≤ i ≤ n,       

  

f*(yizi) =  
16𝑖 − 5, 1 ≤ i ≤

n

2
                 

16𝑖 − 1,
n

2
+ 1 ≤ i ≤ n        

  

and f*(zivi) = 

 
 
 

 
 16𝑖 − 1,    1 ≤ i ≤

n

2
                       

16𝑖 + 3,    
n

2
+ 1 ≤ i ≤ n − 1       

16𝑖 + 7,   i = n − 1                       
8𝑖 + 3,     i = 𝑛.                             

  

Thus f is an even vertex odd mean labeling of G.   
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Theorem 2.8. P(m1,m2, . . . ,mn−1) is the graph obtained by 

replacing each ith edge of the path Pn by 𝐾2,𝑚 𝑖
, 1 ≤ i ≤ n−1. 

Then P(m1,m2, . . . ,mn−1) is an even vertex odd mean graph 

for all mi ≥ 1, 1 ≤ i ≤ n − 1. 

Proof. Let v1, v2, . . . , vn be the vertices on the path Pn. Let 

xi,1, xi,2, . . . , 𝑥𝑖,𝑚 𝑖
 be the vertices of one of the partition of 

𝐾2,𝑚 𝑖
which are adjacent to both vi and vi+1, 1 ≤ i ≤ n − 1. 

Define f : V (P(m1,m2, . . . ,mn−1)) →{0, 2, 4, 6, . . . ,4




1

1

n

i

im } 

as follows: 

f(v1) = 0, 

f(vi) = 4




1

1

i

j

jm , 2 ≤ i ≤ n 

and f(xi,j) = f(vi) + 4j − 2, 1 ≤ i ≤ n − 1, 1 ≤ j ≤ mi. 

Then the induced edge labeling f* is obtained as follows: 

f*(vixi,j) = f(vi) + 2j − 1, 1 ≤ i ≤ n − 1, 1 ≤ j ≤ mi 

and f*(xi,jvi+1) = f(vi) + 2mi + 2j − 2, 1 ≤ i ≤ n − 1, 1 ≤ j ≤ mi. 

Thus f is an even vertex odd mean labeling of P(m1,m2, . . . , 

mn−1).       

 

D2(Pn) is a graph obtained from two copies of Pn so that the 

pair of vertices u, v′ and u′, v are adjacent in D2(Pn) whenever 

uv and u′v′ are the respective edges of the copies of Pn. 

Theorem 2.9. For any n ≥ 2, D2(Pn) is an even vertex odd 

mean graph. 

Proof. Let u1, u2, . . . , un and v1, v2, . . . , vn be the vertices on 

the paths of length n − 1 in D2(Pn). 

Case (i). n ≥ 3 and n is odd. 

Define f : V (D2(Pn)) → {0, 2, 4, . . . , 8(n − 1)} as follows: 

f(ui) =  

  2𝑖,                  i = 1                                    
 0,                i = 2                                 

 

8𝑖 − 18,       3 ≤ i ≤ n and i is odd   
8𝑖 − 4,         3 ≤ i ≤ n and i is even,

 

  

and f(vi) =    
10,          i = 1                                 
8i,          2 ≤ i ≤ n and i is even 
8i − 10, 2 ≤ i ≤ n and i is odd.  

  

Then the induced edge labeling f* is obtained as follows: 

f*(uiui+1) =   
2𝑖 − 1,  i = 1, 2              
5i + 2, i = 3                 
8i + 7, 4 ≤ i ≤ n − 1,

  

f*(vivi+1) =   
4𝑖 + 9, i = 1                
8𝑖 − 1, 2 ≤ i ≤ n − 1,

  

f*(uivi+1) =  

 5𝑖 + 8,          i = 1                                           
4𝑖 − 1,      i = 2                                        

 

8𝑖 − 5,         3 ≤ i ≤ n − 1 and i is odd   
8𝑖 − 3,         3 ≤ i ≤ n − 1 and i is even  

 

  

and f*(viui+1) =   
 5,           i = 1                                            
8i − 3, 2 ≤ i ≤ n − 1 and i is odd     
8i − 5, 2 ≤ i ≤ n − 1 and i is even.  

  

Thus f is an even vertex odd mean labeling of D2(Pn). 

 
Case (ii). n ≥ 2 and n is even. 

Define f : V (D2(Pn)) → {0, 2, 4, . . . , 8(n − 1)} as follows: 

f(ui) =  
  8𝑖 − 8,    1 ≤ i ≤ n and i is odd  
8𝑖 − 14, 1 ≤ i ≤ n and i is even 

  

and f(vi) =  
  8𝑖,             1 ≤ i ≤ n and i is odd  

8𝑖 − 10, 1 ≤ i ≤ n and i is even.
  

Then the induced edge labeling f* is obtained as follows: 

f*(uiui+1) = 8i − 7, 1 ≤ i ≤ n − 1, 

f*(vivi+1) = 8i − 1, 1 ≤ i ≤ n − 1, 

f*(uivi+1) =    
8𝑖 − 5, 1 ≤ i ≤ n − 1 and i is odd  
8𝑖 − 3, 1 ≤ i ≤ n − 1 and i is even 

  

and f*(viui+1) =    
8𝑖 − 3, 1 ≤ i ≤ n − 1 and i is odd  
8𝑖 − 5, 1 ≤ i ≤ n − 1 and i is even.

  

Thus f is an even vertex odd mean labeling of D2(Pn).  

 

The Splitting graph SP(G) is a graph obtained from G by 

adding a new vertex v′ to each vertex v of G and joining v′ 

with all the adjacent vertices of v in G. 

Theorem 2.10. SP(K1,n) is an even vertex odd mean graph 

only when n = 1 and 2. 

Proof. The graph SP(K1,n) is isomorphic to a graph obtained 

by identifying the central vertex of K1,n with a vertex of 

degree n in K2,n. Let u be the central vertex and v1, v2, . . . , vn 

be the pendant vertices of K1,n. Let x be the duplicating vertex 

of u and y1, y2, . . . , yn be the duplicating vertices of v1, v2,      

. . . , vn respectively. Then the number of edges in SP(K1,n) is 

3n. If f is an even vertex odd mean labeling of SP(K1,n), then 

the vertices of SP(K1,n) are assigned by the labels {0, 2, 4,       
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. . . , 6n}. Based on the adjacency in SP(K1,n), u and u′ are 

assigned by the labels congruent to 0(mod 4) (or 2(mod 4)) 

and the remaining vertices are assigned by the labels 

congruent to 2(mod 4) (or 0(mod 4)). In {0, 2, 4, . . . , 6n}, at 

most 
3𝑛

2
+ 1 numbers only be either 0(mod 4) or 2(mod 4) 

when n is even. But 2n vertices are to be labeled with same 

suit either 0(mod 4) or 2(mod 4). So the vertex labeling is 

possible only when 
3𝑛

2
+ 1= 2n, which is true only when n = 

2. In {0, 2, 4, . . . , 6n}, at most 
3𝑛+1

2
 only be either 0(mod 4) 

or 2(mod 4), when n is odd. Also 
3𝑛+1

2
 = 2n is true only when 

n = 1.  

An even vertex odd mean labeling of SP(K1,n) when n = 1, 2, 

is given in Figure 14. Hence the result follows.   
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All material on each page should fit within a rectangle 

of 18 x 23.5 cm (7" x 9.25"), centered on the page, 

beginning 2.54 cm (1") from the top of the page and 

ending with 2.54 cm (1") from the bottom.  The right 

and left margins should be 1.9 cm (.75”). The text 

should be in two 8.45 cm (3.33") columns with a .83 cm 

(.33") gutter. 

3. TYPESET TEXT 

3.1 Normal or Body Text 
Please use a 9-point Times Roman font, or other Roman 

font with serifs, as close as possible in appearance to 

Times Roman in which these guidelines have been set. 

The goal is to have a 9-point text, as you see here. 

Please use sans-serif or non-proportional fonts only for 

special purposes, such as distinguishing source code 

text. If Times Roman is not available, try the font 

named Computer Modern Roman. On a Macintosh, use 

the font named Times.  Right margins should be 

justified, not ragged. 

3.2 This paragraph is a repeat of 3.1 
Please use a 9-point Times Roman font, or other Roman font 

with serifs, as close as possible in appearance to Times 

Roman in which these guidelines have been set. The 

goal is to have a 9-point text, as you see here. Please 

use sans-serif or non-proportional fonts only for special 

purposes, such as distinguishing source code text. If 

Times Roman is not available, try the font named 

Computer Modern Roman. On a Macintosh, use the 

font named Times.  Right margins should be justified, 

not ragged. 

3.3 This paragraph is a repeat of 3.1 
Please use a 9-point Times Roman font, or other Roman 

font with serifs, as close as possible in appearance to 

Times Roman in which these guidelines have been set. 

The goal is to have a 9-point text, as you see here. 

Please use sans-serif or non-proportional fonts only for 

special purposes, such as distinguishing source code 

text. If Times Roman is not available, try the font 

named Computer Modern Roman. On a Macintosh, use 

the font named Times.  Right margins should be 

justified, not ragged. 

3.4 Title and Authors 
The title (Helvetica 18-point bold), authors' names 

(Helvetica 12-point) and affiliations (Helvetica 10-

point) run across the full width of the page – one 

column wide. We also recommend e-mail address 

(Helvetica 12-point). See the top of this page for three 

addresses. If only one address is needed, center all 

address text. For two addresses, use two centered tabs, 

and so on. For three authors, you may have to 

improvise. 

3.5 Subsequent Pages 
For pages other than the first page, start at the top of the 

page, and continue in double-column format.  The two 

columns on the last page should be as close to equal 

length as possible. 

 

Table 1. Table captions should be placed above the table 

Graphics Top In-between Bottom 

Tables End Last First 

Figures Good Similar Very well 

 

3.6 Page Numbering, Headers and Footers 
Do not include headers, footers or page numbers in your 

submission. These will be added when the publications 

are assembled. 

4. FIGURES/CAPTIONS 
Place Tables/Figures/Images in text as close to the 

reference as possible (see Figure 1).  It may extend 

across both columns to a maximum width of 17.78 cm 

(7”). 

Captions should be Times New Roman 9-point bold.  

They should be numbered (e.g., “Table 1” or “Figure 

2”), please note that the word for Table and Figure are 

spelled out. Figure’s captions should be centered 

beneath the image or picture, and Table captions should 

be centered above the table body. 
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Fig 1: If necessary, the images can be extended both 

columns 

 

5. SECTIONS 
The heading of a section should be in Times New 

Roman 12-point bold in all-capitals flush left with an 

additional 6-points of white space above the section 

head.  Sections and subsequent sub- sections should be 

numbered and flush left. For a section head and a 

subsection head together (such as Section 3 and 

subsection 3.1), use no additional space above the 

subsection head. 

5.1 Subsections 
The heading of subsections should be in Times New 

Roman 12-point bold with only the initial letters 

capitalized. (Note: For subsections and subsubsections, 

a word like the ora is not capitalized unless it is the first 

word of the header.) 

5.1.1 Subsubsections 

The heading for subsubsections should be in Times 

New Roman 11-point italic with initial letters 

capitalized and 6-points of white space above the 

subsubsection head. 

5.1.1.1 Subsubsections 

The heading for subsubsections should be in Times 

New Roman 11-point italic with initial letters 

capitalized. 

5.1.1.2 Subsubsections 

The heading for subsubsections should be in Times 

New Roman 11-point italic with initial letters 

capitalized. 

6. ACKNOWLEDGMENTS 
Our thanks to the experts who have contributed towards 

development of the template. 

7. REFERENCES 
[1] Bowman, M., Debray, S. K., and Peterson, L. L. 

1993. Reasoning about naming systems. . 

[2] Ding, W. and Marchionini, G. 1997 A Study on 

Video Browsing Strategies. Technical Report. 

University of Maryland at College Park.  

[3] Fröhlich, B. and Plate, J. 2000. The cubic mouse: a 

new device for three-dimensional input. In 

Proceedings of the SIGCHI Conference on Human 

Factors in Computing Systems  

[4] Tavel, P. 2007 Modeling and Simulation Design. 

AK Peters Ltd. 

[5] Sannella, M. J. 1994 Constraint Satisfaction and 

Debugging for Interactive User Interfaces. Doctoral 

Thesis. UMI Order Number: UMI Order No. 

GAX95-09398., University of Washington. 

[6] Forman, G. 2003. An extensive empirical study of 

feature selection metrics for text classification. J. 

Mach. Learn. Res. 3 (Mar. 2003), 1289-1305. 

[7] Brown, L. D., Hua, H., and Gao, C. 2003. A widget 

framework for augmented interaction in SCAPE.  

[8] Y.T. Yu, M.F. Lau, "A comparison of MC/DC, 

MUMCUT and several other coverage criteria for 

logical decisions", Journal of Systems and 

Software, 2005, in press. 

[9] Spector, A. Z. 1989. Achieving application 

requirements. In Distributed Systems, S. Mullender 

  

 

 

  

  

  



Vol.3, No.1   ISSN:2349-0012 

INNOVATIVE RESEARCH ORGANISATION 

International Journal of Advance Research in Education, Technology  & Management 

(Scholarly Peer Review Publishing System) 

192  WWW.IJARETM.COM 

 

 


