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ABSTRACT 

A graph labeling is an assignment of integers to the vertices or edges, or both, subject to 

certain conditions.  A graph G with p vertices and q edges is said to have an even vertex analytic 

mean labeling if there exists an injective function  qGVf 2,...,6,4,2)(:  such that the induced 

map   ,...,3,2,1)(:* GEf  defined by 

𝑓∗(𝑒 = 𝑢𝑣) = {

|[𝑓(𝑢)]2−[𝑓(𝑣)]2|

2
           𝑖𝑓 |[𝑓(𝑢)]2 − [𝑓(𝑣)]2| 𝑖𝑠 𝑒𝑣𝑒𝑛

|[𝑓(𝑢)]2−[𝑓(𝑣)]2|+1

2
   𝑖𝑓 |[𝑓(𝑢)]2 − [𝑓(𝑣)]2| 𝑖𝑠 𝑜𝑑𝑑

   and the  edge labels are 

distinct. A graph that admits an even vertex analytic mean labeling is called an even vertex Analytic 

Mean Graph. 
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1. INTRODUCTION  

Throughout this paper, by a graph we mean a finite, undirected, simple graph.  Let ),( EVG be a 

graph with p  vertices and q  edges.  For notations and terminology we follow [2].   The concept of 

mean labeling was introduced by Somasundaram and Ponraj [4] and analytic mean labeling was 

introduced by Tharmaraj and Sarasija[5].  Motivated the results in [5]& [6]   we introduced a new 

mean labeling called odd vertex analytic mean labeling. We proved that Octopus graph
nO ,

nK ,1
Ꙩ
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nK ,1
,Double pathZn  , Crown graph )(GCRn , Super Ladder )(GSL , Friendship design graph 

)(GDS r . 

Definition1 . 1 An Octopus graph )2(, nOn
 can be constructed from a fan graph )2(, nFn

by 

joining a star graph 
nK ,1

with sharing a common vertex, where n is any positive integer.  

nnn KFOei ,1.,.  . 

Definition1 . 2 The Corona 
1G Ꙩ

2G of two graphs  
1G and

2G  is defined as the graph G  obtained 

by taking one copy of 
1G (which has P1 vertices) and P1 copies of 

2G  and then joining the thi vertex of 

1G  to every vertices in the thi  copy of 
2G  . 

Definition1 . 3 Double pathZn  graph is obtained by connecting two paths nP  of vertices 

svandsu ii '' by appending 1111  niforuvandvu iiii  . 

Definition1 . 4 Crown graph )(GCRn
 is obtained by appending a pendent vertex to each vertex of 

a regular cycle. 

Definition1 . 5 Super Ladder graph )(GSL is a graph obtained from a ladder extending the pendent 

vertices  zyxw ,,,  with 
nn vuvu ,,, 11

  respectively on both sides of upper and lower part of the 

ladder.  Then the ladder graph is said to be Super ladder graph. 

Definition1 . 6 Design graphconsisting of r copies of )(GDS  concatenated at exactly one vertex is 

said to be a friendship design graph and is denoted by )(GDS r . 

2. MAIN RESULTS 

Theorem2.1 

An Octopus graph 
nO is an even vertex analytic mean graph. 

Proof: 

Let  121/  niuV i  be the vertex set and 

   niuuniuuE iii   2/121/ 11  be the edge set of an Octopus graph 
nO . 

Here 13|)(|12|)(|  nGEandnGV  

Define a function  qVf 2,...6,4,2:  by 

121,2)(  niiuf i  

Then the edges are labeled as follows 

For 122  ni  
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Then the edge labels are distinct. 

Hence, the Octopus graph 
nO is an even vertex analytic mean graph. 

Example 

 

Figure 1.Octopus graph 
4O  
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Theorem 2.2 

nK ,1
Ꙩ

nK ,1
is an even vertex analytic mean graph. 

Proof: 

Let    baniuV i ,1/   be the vertex set and    nibuniauE ii  1/1/ 

be the edge set of  
nK ,1

Ꙩ
nK ,1

. 

Here nGEandnGV 2|)(|2|)(|   

Define a function  12,...5,3,1:  qVf by 

niiuf

bf

af

i 





1,42)(

4)(

2)(

 

Then the edges are labeled as follows 

   

   

682

2

)42()2(
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)()(
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
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Then the edge labels are distinct. 

Hence, 
nK ,1

Ꙩ
nK ,1

is an even vertex analytic mean graph. 

` 
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Example 

 

Figure 2.
5,1K Ꙩ

5,1K  

 

Theorem 2.3 

Double nn DZpathZ  is an even vertex analytic mean graph. 

Proof: 

Let    nivniuV ii  1/1/   be the vertex set and

       11/11/11/11/ 1111   niuvnivunivvniuuE iiiiiiii 

be the edge set of Double pathZn  . 

Here 44|)(|2|)(|  nGEandnGV  

Define a function  qVf 2,...6,4,2:  by 

niinvf

niiuf

i

i





1,22)(

1,2)(
 

Then the edges are labeled as follows 

6 10 12 14 8 

2 

4 

90 64 42 
24 10 

96 70 48 30 16 
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For 11  ni  
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Then the edge labels are distinct. 

Hence, Double pathZn  is an even vertex analytic mean graph. 
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Example

 

Figure 3.
6DZ - graph 

 

Theorem 2.4 

Crown graph )(GCRn is an even vertex analytic mean graph. 

Proof: 

Let    nivniuV ii  1/1/   be the vertex set and

     nivuuuniuuE iinii   1/11/ 11  be the edge set of Crown graph. 

Here nGEandnGV 2|)(|2|)(|   

Define a function  qVf 2,...6,4,2:  by 

niivf

niiuf

i

i
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Then the edges are labeled as follows 

For 11  ni  
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For ni 1  
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Then the edge labels are distinct. 

Hence, Crown graph )(GCRn is an even vertex analytic mean graph. 
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Figure 4.Crown graph 

 

Theorem 2.5 

Super Ladder )(GSL is an even vertex analytic mean graph. 

Proof: 
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Let      wzyxnivniuV ii ,,,1/1/    be the vertex set of Super Ladder and  
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Here 23|)(|42|)(|  nGEandnGV  

Define a function  qVf 2,...6,4,2:  by 
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Then the edges are labeled as follows 
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Then the edge labels are distinct. 

Hence, Super Ladder )(GSL is an even vertex analytic mean graph. 

Example 

 

22 2 4 240 6 6 8 10 14 18 10 

24 12 14 216 26 16 18 20 34 38 30 

70 90 110 130 

288 26 

28 

150 

192 
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Figure 5.Super Ladder Graph 

 

Theorem2.6 

Friendship design graph )(GDS r is an even vertex analytic mean graph. 

Proof: 
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Then the edges are labeled as follows 
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Then the edge labels are distinct. 

Hence, the Friendship design graph )(GDS r is an even vertex analytic mean graph. 

Example 
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Figure 6.Friendship Design Graph )(4 GDS  
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