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Abstract 

Let G be a graph with vertex set pGV )(  and edge set .)( qGE   Let )(GVs   then 

tGVtssNV )(,{][   is adjacent to s} and eGEeGVssNE )(),({][   is incident with s}. 

A one-one mapping }...,,3,2,1{)()(: qpGEGV   is a VECN prime labeling if for each 

vertex )(GVs   with 1)( sd  where  sd  is the degree of s then 1]}[/)(),({gcd  sNtts V  

and  .1][/)(),({gcd  sNees E  A graph which admits VECN prime labeling is called a VECN 

prime graph. In this paper, we investigate VECN prime labeling of an m-fold Quadrilateral 

snake ),( nQm  m-fold Alternate Quadrilateral snake ),( nAQm  and m-fold Irregular Triangular 

snake  .nITm  

1. Introduction 

One of the Mathematical model for addressing circuit design, network, 
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missile guidance and coding theory is graph labeling. In 1980’s the concept of 

Prime labeling was introduced by Tout et al. [7]. The notion of Neighborhood 

prime labeling was introduced by S. K. Patel et al. [6]. Pandya and Shrimali 

[5] have introduced the idea of Vertex edge neighborhood prime labeling.  

Mukund Bapat [2] have introduced the notion of Closed neighborhood prime 

labeling. In this sequel we introduced VECN prime labeling and investigate 

VECN prime labeling of an m-fold Quadrilateral snake  nQm  m-fold 

Alternate Quadrilateral snake  nAQm  and m-fold Irregular Triangular 

snake  .nITm  

Definition 1.1 [7]. Let     GEGVG ,  be a graph with n vertices. A 

function    nGV ...,,3,2,1:   is said to be a prime labeling, if it is 

bijective and for every pair of adjacent vertices u and v,      .1,gcd  vu  A 

graph which admits prime labeling is called a prime graph. 

Definition 1.2 [6]. Let     GEGVG ,  be a graph with n vertices. A 

bijective function    nGV ...,,3,2,1:   is said to be a neighborhood 

prime labeling, if for every vertex  GVv   with   ,1deg v  

     .1:gcd  vNuu  A graph which admits neighborhood prime labeling 

is called a neighborhood prime graph. 

Definition 1.1. An m-fold quadrilateral snake  nQm  of length 1n  is 

obtained from a path n ...,,, 21  by joining i  and 1i  to new vertices 

j
i 12 

  and 
j
i2  for .11,1  nimj  That is every edge of a  path  is 

replaced by an m-cycle .4C  

Definition 1.2. An m-fold alternate quadrilateral snake  nAQm  is 

obtained from a path n ...,,, 21  by joining 12  i  and i2  to new vertices 

j
i 12 

  and 
j
i2  for .

2
1,1

n
imj   That is every alternate edge of a 

path is replaced by an m-cycle .4C  

Definition 1.3. An m-fold irregular triangular snake  nITm  is the graph 

obtained from the path n ...,,, 21  by joining i  and 2i  to new vertices 

j
i  for .21,1  nimj  
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2. Main Results 

Theorem 2.1. An m-fold Quadrilateral snake  nQm  is a VECN prime 

graph  for all 1m  and .2n  

Proof. Let  nQm  be an m-fold     niuQmV in  1  

   mjniv j
i

 1,121  quadrilateral snake graph with and   nQmE  

     mjnkemjnienie j
k

j
ii  1,111,22111   

such that  mjnivveniuue j
i

j
i

j
kiii 

 1,11},11{ 2121  

and j
i

j
i

j
i

eee
212




 where  mjnivue j
ii

j
i




1,11
1212  and 

 .1,11122
mjniuve i

j
i

j
i

   Clearly,   ,212 mmnp    

   131  mnq  and   .1215  nnmqp  

Define         1215...,,3,2,1:  nnmQmEQmV nn  as 

follows 

  niiui  1,12  

    11,214  niinmei  

      mjniijnv j
i

 1,221,121212  

      mjniinje j
i

 1,221,2114  

        mjnkjkmnme j
k

 1,11,11124  

We claim that  is a VECN prime graph for all 1m  and .2n  

Let  be any vertex of  .nQm  

Case (i).  Let  niui  1  with   .2d  

Then       1][,gcd  VN  and        .1][,gcd  ENee  

Case (ii). Let  mjniv j
i

 1),1(21  with   .2d  

Then       1][,gcd  VNd  and       .1][,gcd  ENee  
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Thus  admits VECN prime labeling. 

Hence  nQm  is a VECN prime graph for all 1m  and .2n  

Example 2.1. The VECN prime labeling of   43 Q  is in Figure 2.1 

 

Theorem 2.2. An m-fold Alternate Quadrilateral snake  nAQm  is a 

VECN prime graph for all 1m  and .4n  

Proof. Let  nAQm  be an m-fold alternate quadrilateral snake graph 

with       mjnivniuAQmV j
iin  1,11  and   nAQmE  

     mj
n

kenienimje j
ki

j
i

 1,
2

1111,1  such 

that }1,
2

1{},11{
2121 mj

n
ivveniuue j

i
j
i

j
kiii 

  and 

j
i

j
i

j
i

eee
212




 where }1,
2

1{
121212

mj
n

ivue j
ii

j
i




 and 

}.1,
2

1{ 222
mj

n
iuve i

j
i

j
i

  

Clearly     123
2

,1  m
n

qmnp  and   .145
2

 m
n

qp  

Define          145
2

...,,3,2,1:  m
n

AQmEAQmV nn  as 

follows 

  niiui  1,12  

    11,2  niimnei  

    mjniine j
i  1,1,21j2  

      mj
n

kkj
n

mne j
k  1,

2
1,11

2
12  
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  mjniinjv j
i

 1,1,122  

We claim that  is a VECN prime graph for all 1m  and .4n  

Let  be any vertex of  .nAQm  

Case (i). Let  niui  1  with .2)( d  

Then 1]}[)(),(gcd{  VN  and .1]}[)(),(gcd{  ENee  

Case (ii). Let }1,1{ mjniv j
i   with .2)( d  

Then 1]}[)(),(gcd{  VN  and .1]}[)(),(gcd{  ENee  

Thus  admits VECN prime labeling. 

Hence  nAQm  is a VECN prime graph for all 1m  and .4n  

Example 2.2. The VECN prime labeling of  63 AQ  is in Figure 2.2 

 

Theorem 2.3. An m-fold irregular Triangular snake  nITm  is a VECN 

prime graph for all 1m  and .3n  

Proof. Let  nITm  be an m-fold irregular triangular snake graph with 

      mjnivniuITmV j
iin  1,211  and    nITmE   

     mjnienie j
ii  1,22111  such that  11 iii uue  

,1 ni  and j
i

j
i

j
i

eee
212




 where  ,1,21
12

mjnivue j
ii

j
i


  

and  .1,2122
mjniuve i

j
i

j
i

   Clearly,   ,21 mmnp   

   1412  mmnq  and   .1223  nnmqp  

Define          1223...,,3,2,1:  nnmITmEITmV nn  as 

follows 
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  niinui  1,1  

    mjniijnv j
i

 1,21,22  

    11,613  niimnmei  

 
 

 










42...,,4,2,1,24

52...,,3,1,1,123

nimjjninm

nimjjninm
e j
i   

We claim that  is a VECN prime graph for all 1m  and .3n  

Let  be zany vertex of  .nITm  

Case (i). Let }1{ niui   with   .2d  

Then   1][)(),(gcd  VN  and   .1][)(),(gcd  ENee  

Case (ii). Let }1,21{ mjniv j
i

  with   .2d  

Then   1][)(),(gcd  VN  and .1}][)(),(gcd{  ENee  

Thus  admits VECN prime labeling. 

Hence  nITm  is a VECN prime graph for all 1m  and .3n  

Example 2.3. The VECN prime labeling of  63 IT  is in Figure 2.3 

 

3. Conclusion 

This paper examines the VECN prime labeling of m-fold quadrilateral 

snake  ,nQm  m-fold alternate quadrilateral snake  ,nAQm  and m-fold 

irregular triangular snake  .nITm  
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4. Future work 

The concept of VECN prime labeling inspires us to propose a new type of 

labeling namely vertex edge closed k-neighborhood prime labeling and to 

further prove some results satisfying the conditions of vertex edge closed k- 

neighborhood prime labeling. 
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