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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 odd vertex 

analytic mean labeling if there exists an injective function  12,...,5,3,1)(: −→ qGVf such 

that the induced map  → ,...,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 odd vertex analytic mean labeling is called an odd vertex 

Analytic Mean Graph.   

Keywords:  Graph labeling, odd vertex analytic mean labeling, odd vertex analytic mean 

graph. 

AMS Subject Classification: 05C78  

1. INTRODUCTION  

Throughout 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 notations and terminology we follow [2].   The 

concept of mean labeling was introduced by Somasundaram and Ponraj [5] and analytic mean 

labeling was introduced by Tharmaraj and Sarasija[6].  Motivated the results in [3] & [6]  we 

introduced a new mean labeling called odd vertex analytic mean labeling. We proved that 

Triangular Snake graph nT   , Quadrilateral Snake graph 
nQ  , Double triangular Snake graph 

)( nTD , Double Quadrilateral Snake graph )( nQD are odd vertex analytic mean graphs. 
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Definition 1 . 1  A Triangular Snake graph nT  is obtained from a path 
nuuu .,..,, 21
 by 

joining 
1+ii uandu to a vertex 

iv  for 11 − ni .  That is, every edge of a path is r eplaced 

by a triangle 
3C . 

Definition 1 . 2  A Quadrilateral Snake graph 
nQ  is obtained from a path 

nuuu .,..,, 21
 by 

joining 
1+ii uandu to two new vertices 

ii wandv .  That is, every edge of a path is replaced 

by a cycle 
4C . 

Definition 1 . 3  A Double triangular Snake graph )( nTD  is obtained from a path 

nuuu .,..,, 21
 by joining 

1+ii uandu to a new vertex ii wv ,  , 11 − ni .   

Definition 1 . 4  A Double Quadrilateral Snake graph )( nQD  is obtained from a path 

nuuu .,..,, 21
 by joining each of the vertices ,1+ii uandu 11 − ni  to two new vertices 

ii wandv  and to two new vertices 11, − niyandx ii
respectively and adding an edge 

between each pair of vertices ),(),( iiii ywandxv . 

2. MAIN RESULTS  

Theorem 2.1  

Triangular Snake graph 
nT  is an odd vertex analytic mean graph. 

Proof: 

Let    11/1/ −= nivniuV ii   be the vertex set and 

     11/11/11/ 11 −−−= ++ nivunivuniuuE iiiiii   be the edge set of  

Triangular Snake graph 
nT . 

Here 33|)(|12|)(| −=−= nGEandnGV  

Define a function  12,...5,3,1: −→ qVf  by 

niinvf

niiuf

i

i

−+=

−=

1,122)(

1,12)(
 

Then the edges are labeled as follows 

For 11 − ni  

   

   

i

ii

ufuf
uuf

ii

ii

4

2

)12()12(

2

)()(
)(

22

2

1

2

1

*

=

+−−
=

−
=

+

+

 

For 11 − ni  
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   

   

ninn

ini

vfuf
vuf

ii

ii

422

2

)122()12(

2

)()(
)(

2

22

22

*

+−=

−+−−
=

−
=

 

For 11 − ni  

   

   

ininn

ini

vfuf
vuf

ii

ii

4422

2

)122()12(

2

)()(
)(

2

22

22

1

1

*

−+−=

−+−+
=

−
=

+

+

 

Then the edge labels are distinct. 

Hence, the Triangular Snake graph 
nT  is an odd vertex analytic mean graph. 

Example  

 

Figure 1.  Triangular Snake graph 
6T  

Theorem 2.2 

Quadrilateral Snake graph 
nQ  is an odd vertex analytic mean graph. 

Proof: 

Let      11/11/1/ −−= niwnivniuV iii   be the vertex set  and 

       11/11/11/11/ 11 −−−−= ++ niwvniwunivuniuuE iiiiiiii 

 be the edge set of  Quadrilateral Snake graph 
nQ . 

Here 44|)(|23|)(| −=−= nGEandnGV  

Define a function  12,...5,3,1: −→ qVf  by 

11,142)(

11,342)(

1,12)(

−−+=

−−+=

−=

niinwf

niinvf

niiuf

i

i

i
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Then the edges are labeled as follows 

For 11 − ni  

   

   

i

ii

ufuf
uuf

ii

ii

4

2

)12()12(

2

)()(
)(

22

2

1

2

1

*

=

+−−
=

−
=

+

+

 

For 11 − ni  

   

   

4106862

2

)342()12(

2

)()(
)(

22

22

22

*

+−++−=

−+−−
=

−
=

iininn

ini

vfuf
vuf

ii

ii

 

For 11 − ni  

   

   

iininn

ini

wfuf
wuf

ii

ii

66822

2

)142()12(

2

)()(
)(

22

22

22

1

1

*

−++−=

−+−+
=

−
=

+

+

 

For 11 − ni  

   

   

484

2

)142()342(

2

)()(
)(

22

22

*

−+=

−+−−+
=

−
=

in

inin

wfvf
wvf

ii

ii

 

Then the edge labels are distinct. 

Hence, the Quadrilateral Snake graph 
nQ  is an odd vertex analytic mean graph. 
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Example 

 

Figure 2.  Quadrilateral Snake graph 
5Q  

Theorem 2.3 

The Double Triangular Snake graph )( nTD is an odd vertex analytic mean graph. 

Proof: 

Let      11/11/1/ −−= niwnivniuV iii   be the vertex set and 

       

 11/

11/11/11/11/

1

11

−

−−−−=

+

++

niwu

niwunivunivuniuuE

ii

iiiiiiii





be the edge set of  Double Triangular Snake graph )( nTD . 

Here 55|)(|23|)(| −=−= nGEandnGV  

Define a function  12,...5,3,1: −→ qVf  by 

11,324)(

11,122)(

1,12)(

−−+=

−−+=

−=

niinwf

niinvf

niiuf

i

i

i

 

Then the edges are labeled as follows 

For 11 − ni  

   

   

i

ii

ufuf
uuf

ii

ii

4

2

)12()12(

2

)()(
)(

22

2

1

2

1

*

=

+−−
=

−
=

+

+

 

For 11 − ni  
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   

   
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ini

vfuf
vuf
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2

)122()12(

2

)()(
)(

2

22

22

*

+−=

−+−−
=

−
=

 

For 11 − ni  

   

   

ininn

ini

vfuf
vuf

ii
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2
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2
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2
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1

1

*

−+−=

−+−+
=

−
=

+

+

 

For 11 − ni  

   

   

448128

2

)324()12(

2

)()(
)(

2
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*

+−+−=

−+−−
=

−
=

ininn
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wuf
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For 11 − ni  

   

   
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2
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2

)()(
)(

2
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1

1

*

+−+−=

−+−+
=

−
=

+

+

ininn
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wfuf
wuf

ii

ii

 

Then the edge labels are distinct. 

Hence, the Double Triangular Snake graph )( nTD is an odd vertex analytic mean graph. 
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Example  

 

Figure 3.  Double Triangular Snake graph )( 6TD  

Theorem 2.4  

The Double Quadrilateral Snake Graph )( nQD is an odd vertex analytic mean graph. 

Proof: 

Let

         11/11/11/11/1/ −−−−= niynixniwnivniuV iiiii 

 be the vertex set and 

     

       11/11/11/11/

11/11/11/

1

11

−−−−

−−−=

+

++

niyxniyunixuniwv

niwunivuniuuE

iiiiiiii

iiiiii





 be the edge set of Double Quadrilateral Snake graph )( nQD . 

Here 77|)(|45|)(| −=−= nGEandnGV  

Define a function  12,...5,3,1: −→ qVf  by 

11,344)(

11,144)(

11,142)(

11,342)(

1,12)(

−++=

−++=

−−+=

−−+=

−=

niinyf

niinxf

niinwf

niinvf

niiuf

i

i

i

i

i

 

Then the edges are labeled as follows 

For 11 − ni  
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   

   
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For 11 − ni  
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For 11 − ni  
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For 11 − ni  
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For 11 − ni  
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For 11 − ni  
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For 11 − ni  
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Then the edge labels are distinct. 

Hence, the Double Quadrilateral Snake graph )( nQD is an odd vertex analytic mean graph. 

Example  

 

Figure 4.  Double Quadrilateral Snake Graph )( 4QD  
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