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Abstract 

In this paper, we determine the open neighborhood chromatic number of splitting graph of 

some special graph like path graph, cycle graph, star graph and ladder graph in detail. Also, we 

obtain the open neighborhood chromatic number of the tensor products nm PP   and 

.,13 nKC   

1. Introduction 

All the graphs considered here are simple, finite and undirected graph 

    ., GEGVG   For every vertex  ,, GVvu   the edge connecting two 

vertices is denoted by  .GEuv   For all other standard concepts of graph 

theory, we see [1], [2], [5]. A proper coloring of a graph is an assignment of 

colors to the vertices such that adjacent vertices receive different colors. The 

minimum number of colors required to color the vertices is called the 

chromatic number of the graph denoted by  .G  

An open neighborhood coloring of a graph  EVG ,  as a coloring 

  ,:  ZGVf  such that for each  GVw   and      .,, vfufwNvu   

An open neighborhood k-coloring of a graph  EVG ,  is a k-coloring 

     ZkkGVf ,,,2,1:   which admits the conditions of an open 

neighborhood coloring. The minimum value of k for which G admits an open 
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neighborhood k-coloring is called the open neighborhood chromatic number of 

G and denoted by  .Gonc  

[3], [4] K. N. Geetha, et al. introduced the notion of open neighborhood 

coloring and they have discussed the open neighborhood chromatic number of 

some standard graphs. 

For a graph G the splitting graph of G is obtained by adding a new vertex 

v  corresponding to each vertex v of G such that    .vNvN   The resultant 

graph is denoted as  .GSp  Let  111 , EVG   and  222 , EVG   be two 

connected graphs. [6], [7] The tensor product of 1G  and 2G  denoted by 

21 GGG   is the graph with vertex set      21 GVGVGV   and the 

edge set    vuGE ,  adjacent to     1,|,
1

 uudvu G  and   .1,
2

vvdG  

In this section, an open neighborhood coloring of Splitting graph of path 

graph ,nP  cycle graph ,nC  star graphs nK ,1  and ladder graph nL  are 

discussed. 

Theorem 1.1. For splitting graph of path graph     ,4,  noncn PSpPSp  

for .3n  

Proof. Let we denote  nvvv ,,, 21   as the vertices of ,nP  and 

 nvvv  ,,, 21   as the new vertices. 

The vertex set and edge set of  nPSp  are 
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Hence    nPSpV n 2  and     .13  nPSpE n  Now we define 

    ZPSpVf n:  given by for ,3n  

For  
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It is easy to verify that f is an open neighborhood 4-coloring of  .nPSp  

   .3,4  nPSp nonc  

Hence the theorem.  

Theorem 1.2. For splitting graph of cycle graph     noncn CSpCSp ,  
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4mod0,4
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Proof. Let we denote  nvvv ,,, 21   as the vertices of nC  and 

 nvvv  ,,, 21   as the new vertices. 

The vertex set and edge set of  nCSp  is given by 
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Then    nCSpV n 2  and    .3nCSpE n   Define   nCSpVf :  

 Z  as follows. 

Case 1. When  .4mod0n  For ni 1  

For  
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Case 2. When  .4mod1n  For 11  ni  

 
 

 








4mod3,0if,2

4mod2,1if,1

i

i
vf i   

 

 








4mod1,0if,5

4mod3,2if,4

i

i
vf i  

and     .3 in vfvf  
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Case 3. When  .4mod2n  For 21  ni  
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i
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    .31  nn vfvf  

For ,61  ni  
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        5541   nnnn vfvfvfvf  and     .432   nn vfvf  

Case 4. When  .4mod2n  For 21  ni  
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    2,31  nn vfvf  and   41 vf  

For  
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,22
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i
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and     .51   nn vfvf  It can be easily seen that f is an open neighborhood 

coloring of nC   so that  

   

 

 













otherwise,5

6for ,6

4mod0if,4

n

n

CSp nonc   

Hence the theorem.  

Theorem 1.3. For splitting graph of star graph  ,,1 nKSp  

  .2,2,1  nnKSp nonc  

Proof. Let  nvvvv ,,,, 21   be the vertices of star nK ,1  and 

 nvvvv  ,,,, 21   be the new vertices of .,1 nK  Here v is the apex vertex. The 

vertex set and edge set of  nKSp ,1  is given by 
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Then     12,1  nKSpV n  and    .3,1 nKSpE n   We define 

    ZKSpVf n,1:  given by 

For ,1 ni   

        2,1,,  vfvfivfnivf ii  

It can be easily seen that f is an open neighborhood coloring of nK ,1  so 

that 

  .2,2,1  nnKSp nonc  

Hence the theorem.  

Theorem 1.4. For ladder graph ,nL  

  .3,3  nLnonc  

Proof. The ladder graph denoted by nL  is obtained from two path nP  

with  nvvv ,,, 21   and  nuvv ,,, 21   vertices by joining the vertices iiuv  

for .1 ni   
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we have   nLV n 2  and   .23  nLE n  We color the graph nL  by 

defining a function    .3,2,1: nLVf  

For ,1 ni   
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It can be easily seen that f is an open neighborhood coloring of nL  so that 

  .3,2  nnLnonc  

Hence the theorem.  

Theorem 1.5. For splitting graph of ladder graph     noncn lSplSp ,  

.3,6  n  

Proof. Let  nn uuuvvv ,,,,,,, 2121   are the vertices of nl  and 

 nn uuuvvv  ,,,,,,, 2121   are the new vertices. The vertex set and edge 

set of  nlSp  are 
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Hence    nlSpV n 4  and     .233  nlSpE n  Now we define 

    6,,2,1: nlSpVf  given by for ,3n  

For    
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It can be easily seen that f is an open neighborhood coloring of  nLSp  so 
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that    .3,6  nlSp nonc  Hence the theorem. 

2. Open Neighborhood Coloring of ,nm PP   

Now we start by investigating a tensor product of two path mP  and 

,,, NnmPn   admits Open neighborhood coloring conjecture. Let 

 mvvv ,,, 21   be the vertices of mP  and  nwww ,,, 21   be the vertices of 

.nP  

Theorem 2.1. For the tensor product ,nm PP   

  .3,,4  nmPP nmonc  

Proof. Let the vertex set of mP  and nP  are  mvvv ,,, 21   and 

 nwww ,,, 21   respectively. The vertex and edge set of nm PP   are given 

by 

   njmiuPPV jinm ,,3,2,1,,,3,2,1|,    

   ,
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1,,1

1

1

1,1, 
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 .1,,3,2,1  nj   

Clearly, nm PP   has mn  vertices and    112  nm  edges. 

The vertices and edges are colored by defining  nm PPVf :  

 .4,3,2,1  

For mi 1  and ,1 ni   

If  ,4mod2,1i  then 
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It can be easily seen that f is an open neighborhood coloring of nm PP   

so that  

  .3,,4  nmPP nmonc  

Theorem 2.2. For the tensor product ,,13 nkC   

    .3,13,13  nnkC nonc  

Proof. Let  321 ,, vvv  be the vertices of 3C  and  nwww ,,, 21   be the 

vertices of .,1 nk  The vertex and edge set of nkC ,13   are given by 

   njiukCV jin ,,3,2,1,3,2,1|,,13   
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The vertices and edges are colored by defining  nkCVf ,13:   

 .,,3,2,1 k  

For     iufufi ii  2,1,,31  

  ,63,  jiuf ji  for .3j  

It can be easily seen that f is an open neighborhood coloring of nkC ,13   

so that 

    .2,13,13  nnkC nonc   
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Conclusion 

In this note, we have proved that the open neighborhood chromatic 

number for the splitting graph of some special graph like Path graph, cycle 

graph, star graph and ladder graph. Also, we found the open neighborhood 

coloring of tensor products nm PP   and .,13 nKC   
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