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Abstract                                                                                                                                                                

Johan coloring or J-Coloring is the proper vertex coloring in which every vertices of a graph should 

belongs to rainbow neighbourhood . In a given graph G,a vertex v is said to be rainbow neighbourhood if 

every color class of G consists of atleast of one vertex of G from the closed neighbourhood. The 

Neighbourhood Corona is obtained by taking one copy of G1 and n1 copies of G2 and by joining each 

neighbour ith copy  of G1 to each and every vertex of ith copy of G2. In this paper we determine Johan 

Chromatic number of Neighbourhood Coronna of Graphs. 
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1. Introduction 

Let H = (V, E) be a simple, finite, connected, and undirected graph, where V and E represent the graph's 

vertex and edge sets, respectively. The graph H's vertex a's minimum degree and maximum degree are 

represented by the symbols δ(H), ∆(H) respectively. The greatest number of edges joining the vertex in a 

graph is the maximum degree. And the least number of edges joining the vertex in a graph is called the 

minimum degree. 

The method of giving colors to the graph’s vertices is known as coloring of graph. According to the 

definition of graph coloring, no two adjacent vertices should share the same color. It is also known as 

vertex coloring. The Chromatic number is the minimum number of colors used to color the graph in which 

no two adjacent vertices have the same color. There are many types of vertex coloring and edge coloring 

of graphs subject to certain conditions [1]. There are various applications in graph coloring some are 

Assignment, Scheduling ,Time Tabling and Job Allocation Problems. 

Johan Kok introduced the concept of Johan Coloring. Johan coloring is the maximal coloring of G if every 

vertex of G belongs to rainbow neighbourhood[2]. A rainbow neighbourhood is the closed neighbourhood 

of a vertex which contains atleast one colored vertex of each color in the chromatic coloring[3].In this 

paper, we have determined the Johan coloring of Neighbourhood corona of path with path,cycle,complete 

and star graphs.For general definition and notations of graphs and digraphs, we refer [4]. 

 

2. Preliminaries                                                                                                               

Neighbourhood Corona of Graph [5]                                                                                                 

Let G and H be two graphs with x1 and x2 vertices and y1 and y2 edges. The neighbourhood corona of two 

graphs G and H is obtained by taking one copy og graph G and x1 copies of graph H and by joining each 
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neighbour of i-th vertex of G to each and every vertex of i-th copy of H. The Neighbourhood corona of G 

and H is denoted as G ⋆ H. The number of vertices in   G ⋆ H is x1x2+x1 vertices. 

3.Main Result 

In this section, we have determined the Johan Chromatic Number of Neighbourhood Corona of Path with 

Path, Cycle Complete Graph and Star Graph                                                                                                                                                

3.1. Theorem                                                                                                                                                                               

For a,b≥2, Johan Coloring of Neighbourhood Corona of Path graph with Path is δ+1.                                                    

Proof:                                                                                                                                                        

Let 𝑃𝑎 be the path graph on a vertices and 𝑃𝑏be the path graph on b vertices.                                                          

The vertex set of 𝑃𝑎 𝑎𝑛𝑑 𝑃𝑏 𝑖𝑠                                                                                                            

𝑉(𝑃𝑎) = {𝑣𝑥: 1 ≤ 𝑥 ≤ 𝑎} and  𝑉(𝑃𝑏) = {𝑢𝑦 ∶ 1 ≤ 𝑦 ≤ 𝑏}                                                                                     

The vertex set of Neighbourhood Corona of 𝑃𝑎 ⋆ 𝑃𝑏 is 

𝑉(𝑃𝑎  ⋆  𝑃𝑏) = {𝑣𝑥 ∶ 1 ≤ 𝑥 ≤ 𝑎} ∪ {𝑢𝑥𝑦 ∶ 1 ≤ 𝑥 ≤ 𝑎 𝑎𝑛𝑑 1 ≤ 𝑦 ≤ 𝑏}  

The minimum degree of  𝑃𝑎 ⋆ 𝑃𝑏 is 2 and maximum degree of 𝑃𝑎 ⋆ 𝑃𝑏 is 2b+2.                                                     

By applying Johan Coloring for Neighbourhood Corona of  𝑃𝑎  𝑎𝑛𝑑 𝑃𝑏 , every vertex in 𝑃𝑎 ⋆ 𝑃𝑏 must 

satisfy rainbow neighbourhood condition.Thus we need δ + 1 colors.      

Thus 𝐽(𝑃𝑎 ⋆ 𝑃𝑏) admits Johan coloring.                                                                                                                

 The Johan Chromatic Number of 𝑃𝑎 ⋆ 𝑃𝑏 is δ (𝑃𝑎 ⋆ 𝑃𝑏) + 1. 

 

Figure:1 Johan Coloring of P5 ⋆ P3 

 

 

 

 

3.2. Theorem 

For a,b≥3, Johan Coloring of Neighbourhood Corona of Path with Complete Graph is δ+1. 

Proof:                                                                                                                                                                       

Let 𝑃𝑎 be the path graph on a vertices and 𝐾𝑏 be the complete graph on b vertices.    

The vertex set of 𝑃𝑎 𝑎𝑛𝑑 𝐾𝑏 𝑖𝑠                                                                                                                                      

𝑉(𝑃𝑎) = {𝑣𝑥: 1 ≤ 𝑥 ≤ 𝑎} and  𝑉(𝐾𝑏) = {𝑢𝑦 ∶ 1 ≤ 𝑦 ≤ 𝑏}                                                                                     

The vertex set of Neighbourhood Corona of 𝑃𝑎 ⋆ 𝐾𝑏 is 

𝑉(𝑃𝑎  ⋆  𝐾𝑏) = {𝑣𝑥 ∶ 1 ≤ 𝑥 ≤ 𝑎} ∪ {𝑢𝑥𝑦 ∶ 1 ≤ 𝑥 ≤ 𝑎 𝑎𝑛𝑑 1 ≤ 𝑦 ≤ 𝑏}  

The minimum degree of  𝑃𝑎 ⋆ 𝐾𝑏 is b and maximum degree of 𝑃𝑎 ⋆ 𝐾𝑏 is 2b+2.                                                   

By applying Johan Coloring for Neighbourhood Corona of  𝑃𝑎  𝑎𝑛𝑑 𝐾𝑏 , every vertex in 𝑃𝑎 ⋆ 𝐾𝑏 must 

satisfy rainbow neighbourhood condition.Thus we need δ + 1 colors.    

Thus 𝐽(𝑃𝑎 ⋆ 𝐾𝑏) admits Johan coloring.                                                                                                                

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR250134254 Volume 7, Issue 1, January-February 2025 3 

 

The Johan Chromatic Number of 𝑃𝑎 ⋆ 𝐾𝑏 is δ (𝑃𝑎 ⋆ 𝐾𝑏) + 1. 

 

Figure:2 Johan Coloring of P5 ⋆ K3 

 
 

3.3. Theorem 

For a≥3, b≥2, Johan Coloring of Neighbourhood Corona of Path with Star Graph is δ+1. 

Proof:                                                                                                                                                                       

Let 𝑃𝑎 be the path graph on a vertices and 𝑆𝑏 be the Star graph on b vertices.                                                                

The vertex set of 𝑃𝑎 𝑎𝑛𝑑 𝑆𝑏 𝑖𝑠                                                                                                                             

𝑉(𝑃𝑎) = {𝑣𝑥: 1 ≤ 𝑥 ≤ 𝑎} and  𝑉(𝑆𝑏) = 𝑍 ∪ {𝑢𝑦 ∶ 1 ≤ 𝑦 ≤ 𝑏}   

The vertex set of Neighbourhood Corona of 𝑃𝑎 ⋆ 𝑆𝑏 is 

𝑉(𝑃𝑎  ⋆  𝑆𝑏) = {𝑣𝑥 ∶ 1 ≤ 𝑥 ≤ 𝑎} ∪ {𝑍𝑥: 1 ≤ 𝑥 ≤ 𝑎} ∪ {𝑢𝑥𝑦 ∶ 1 ≤ 𝑥 ≤ 𝑎 𝑎𝑛𝑑 1 ≤ 𝑦 ≤ 𝑏}  

The minimum degree of  𝑃𝑎 ⋆ 𝑆𝑏 is 2 and maximum degree of 𝑃𝑎 ⋆ 𝑆 is 2b+2.                                                      

By applying Johan Coloring for Neighbourhood Corona of  𝑃𝑎  𝑎𝑛𝑑 𝑆𝑏 , every vertex in 𝑃𝑎 ⋆ 𝑆𝑏 must satisfy 

rainbow neighbourhood condition.Thus we need δ + 1 colors.                                                                            

Thus 𝐽(𝑃𝑎 ⋆ 𝑆𝑏) admits Johan coloring.                                                                                                               

The Johan Chromatic Number of 𝑃𝑎 ⋆ 𝑆𝑏 is δ (𝑃𝑎 ⋆ 𝑆𝑏) + 1. 

 

Figure:3 Johan Coloring of P5 ⋆ S4 

 
3.4. Theorem     

For a,b≥3, Johan Coloring of Neighbourhood Corona of Path and Cycle Graph is  

𝐽(𝑃𝑎  ⋆ 𝐶𝑏) = {
4,                                           𝑊ℎ𝑒𝑛 𝑏 = 3
𝛿, 𝑊ℎ𝑒𝑛 𝑏𝑜𝑡ℎ 𝑎 𝑎𝑛𝑑 𝑏 𝑎𝑟𝑒 𝑒𝑣𝑒𝑛

 

Proof:                                                                                                                                                                       

Let 𝑃𝑎 be the path graph on a vertices and 𝐶𝑏 be the Cycle graph on b vertices. 
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The vertex set of 𝑃𝑎 𝑎𝑛𝑑 𝐶𝑏 𝑖𝑠                                                                                                                                      

𝑉(𝑃𝑎) = {𝑣𝑥: 1 ≤ 𝑥 ≤ 𝑎} and  𝑉(𝐶𝑏) = {𝑢𝑦 ∶ 1 ≤ 𝑦 ≤ 𝑏}                                                                                    

The vertex set of Neighbourhood Corona of 𝑃𝑎 ⋆ 𝐶𝑏 is 

𝑉(𝑃𝑎  ⋆  𝐶𝑏) = {𝑣𝑥 ∶ 1 ≤ 𝑥 ≤ 𝑎} ∪ {𝑢𝑥𝑦 ∶ 1 ≤ 𝑥 ≤ 𝑎 𝑎𝑛𝑑 1 ≤ 𝑦 ≤ 𝑏}  

The minimum degree of  𝑃𝑎 ⋆ 𝐶𝑏 is 3 and maximum degree of 𝑃𝑎 ⋆ 𝐶𝑏 is 2b+2.                                                     

By applying Johan Coloring for Neighbourhood Corona of  𝑃𝑎  𝑎𝑛𝑑 𝐶𝑏 , every vertex in 𝑃𝑎 ⋆ 𝐶𝑏 must 

satisfy rainbow neighbourhood condition.Thus we need δ  colors. 

Thus 𝐽(𝑃𝑎 ⋆ 𝐶𝑏) admits Johan coloring.                                                                                                                           

The Johan Chromatic Number of 𝑃𝑎 ⋆ 𝐶𝑏 is δ (𝑃𝑎 ⋆ 𝐶𝑏). 

 

Figure:4 Johan Coloring of P4⋆C4 

 
 

4. Conclusion 

In this Paper, we have determined the Johan Coloring of Neighbourhood Corona of Path graph with Path, 

Path graph with Cycle, Path graph with Complete graph and Path graph with Star graph. We can also 

determine Johan Chromatic Number for other Graph Operations. 
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