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ABSTRACT 
In this paper we find out the b-chromatic number for the extended corona of path with complete on 

the same order  path on order n with star graph on order n+1 say  , cycle with 

complete on the same order  , cycle on order n with star graph on order n+1 say , star 

graph on order n+1 with complete on order n say ,complete on order n with star graph on 

order n+1 say  respectively. 
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1. INTRODUCTION  

A b-coloring of a graph G is a proper 
coloring of the vertices of G such that there exists a 
vertex in each color class joined to atleast a vertex 
in each other color class, such a vertex is called a 
dominating vertex. The b-chromatic number of a 
graph G, denoted by φ(G) [6], is the maximal 
integer k such that G may have a b-coloring by k-
colors. This parameter has been derived by Irving 
and Manlove [3] in the year 1999 and gave an 
introduction about the concept of b-coloring and 
showed that the problem of determining φ(G) is 
NP-hard for  general graphs but it is polynomial-
time solvable for trees.Since every b-coloring is a 
proper coloring, we obtain that the chromatic 

number  (G) is a lower bound for φ(G)  . For the 

upper bound notice that every color class must 
have a b-vertex and moreover a b-vertex can have 

at most (G) different colors in its neighborhood. 

The only additional color which is possible, is the 
color of a b-vertex itself. Therefore the trivial upper 

bound for φ(G)  is (G)+1 . Hence, we have the 

following bounds (G)  φ(G) (G)+1 [4]. Here 
a graph is considered as an undirected, connected 
graph with no loops and multiple edges. This paper 
investigate the b-chromatic number of 
neighborhood corona of some graphs. 

    Let and  be two graphs on disjoint sets of 

and  vertices respectively. The Corona  

 of and is defined as the graph obtained 

by taking one copy of and copies of  and 

then joining the  vertex of  to each and every 

vertex in the copy of . The extended corona 

[1],    is the graph obtained by taking the 

corona   and joining each vertex of  copy 

 of to every vertex of    vertex of to every 

vertex in the  copy of  . 
 
2. b-Coloring of extended corona of graphs 
 
Theorem 2.1  

For n 5, the b-chromatic number of extended 

corona of   with is 3n 

i.e.,φ (  ) = 3n. 

Proof 

Let be the vertices of Path graph 

 and  be the vertices of Complete 

graph  

i.e., V( ) =  and V( ) = 

 

By the definition of extended corona each vertex of  

is adjacent to corresponding copy of and 

each copies of is adjacent to their neighborhood 

copies of . 

V(  ) =   

{ }. 

 Order of the graph  is n(n + 1), Size 

of the graph   is 

(3 ), maximum degree 

Δ is 3n and minimum degree  

 is n + 1. 

Consider the set of colors C =  

To make the coloring as b-chromatic consider the 
following procedure 

c( )= 1, if i 1 mod 3 
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c( )= n+1, if i  2 mod 3 

c( )= 2n+1, if i  0 mod 3 

c( )=j, 1  j n for each i 2 mod 3 

c( )=j+n, 1  j n for each i 0 mod 3 

c( )=j+2n, 1  j n for each i 1 mod 3 

The above coloring procedure gives that φ (  

)  3n. 

If we introduce any new color to any vertex 
in the graph, that will not adjacent to all other color 

class, therefore b-coloring with  colors is not 

possible. Thus we have φ (  )  3n. Hence, φ 

(  )  3n. 

Remark : φ (  ) = 2n, n  4. 
 
Theorem 2.2 

For n 5, the b-chromatic number of extended 

corona of   with is 6 

i.e.,φ (  ) = 6. 

Proof 

Let be the vertices of Path graph 

 and  and {w}be the vertices of 

Star graph . Let w be the central vertex of Star, 

w is adjacent to each {  : 1 i  n} 

i.e., V( ) =  and V( ) = 

  {w} 

By the definition of extended corona each vertex of  

is adjacent to corresponding copy of and 

each copies of is adjacent to their 

neighborhood copies of . 

V(  ) =   

{ }  

 

Order of the graph  is , 

Size of the graph   is 

), maximum degree 

Δ is 3n+3 and minimum degree  

) is n + 2. 

Consider the set of colors C =  

To make the coloring as b-chromatic consider the 
following procedure 

c( ) = (6,1, 2, 3, 4, 5, 6,1, 2...) 

c( )=1, 1  i n for each j 5 mod 6 

c( )=2, 1  i n for each j  mod 6 

c( )=3, 1  i n for each j 1 mod 6 

c( )=4, 1  i n for each j 2 mod 6 

c( )=5, 1  i n for each j 3 mod 6 

c( )=6, 1  i n for each j 4 mod 6 

For 1  i  6, c( ) = i 

For 7  i  n, c( ) = 

(1,2,3,4,5,6,1,2,...) 

The above coloring procedure gives that φ (  

)  6. 

If we introduce any new color  to any vertex in 

the graph that will not adjacent to all other colors 
in the color set, therefore b-coloring with 7 colors 

is not possible. Thus we have,          φ (  )  

6. Hence φ (  ) = 6, n 5. 

 
Theorem 2.3  

For n 3 and n , the b-chromatic number of 

extended corona of   with is 3n. 

i.e.,φ (  ) = 3n. 
Proof 

Let be the vertices of Cycle graph 

 and  be the vertices of Complete 

graph  

i.e., V( ) =  and V( ) = 

 

By the definition of extended corona each vertex of  

is adjacent to corresponding copy of and 

each copies of is adjacent to their 

neighborhood copies of . 

V(  ) =   

{ }. 

 Order of the graph  is n(n + 1), Size 

of the graph   is 

(3 ), maximum degree 

Δ is 3n and minimum degree  

 is n + 2. 

Consider the set of colors C =  

To make the coloring as b-chromatic consider the 
following procedure 

Assign the color  for   and  

Assign the color  for , , , ,... 

Assign the color  for , , , ,... 

For 1  i n, Assign the color for 

, , , ,... 

For 1  i n, Assign the color  for and 

 

For 1  i n, Assign the color for  

, , , ,... 

The above coloring procedure gives that φ (  

)  3n. 

If we introduce any new color  to any vertex 

in the graph that will not adjacent to all other 
colors in the color set, therefore b-coloring with 

3n+1 colors is not possible. Thus we have, φ (  

)  3n+1. Hence φ (  ) = 3n, n 3 and n 
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Remark :  φ (  ) = 8. 

Theorem 2.4 

For n 3 and n , the b-chromatic number of 

extended corona of   with is 6 

i.e.,φ (  ) = 6. 

Proof 

Let be the vertices of cycle graph 

 and  and {w}be the vertices of 

Star graph . Let w be the central vertex of Star, 

w is adjacent to each {  : 1 i  n} 

i.e., V( ) =  and V( ) = 

  {w} 

By the definition of extended corona each vertex of  

is adjacent to their corresponding copy of 

and each copies of is adjacent to their 

neighborhood copies of . 

V(  ) =   

{ }  

 

Order of the graph  is , 

Size of the graph   is 

), maximum degree 

Δ is 3n and minimum degree  

( ) is n + 3. 

Consider the set of colors C =  

To make the coloring as b-chromatic consider the 
following procedure 

For 1  i 6, assign the color  to  

For  7  i n, assign the colors 4,2,4,2,... to 

consecutive vertices of  's 

For 1  i 6, assign the color  to , for 8  i 

n assign the colors 1,2,1,2,... to consecutive 

vertices of  's and  to  

For 1  i n c(3,4,5,6,1,2,3,4,5,6,1,2,...) = 

( ) 

The above coloring procedure gives that φ (  

)  6. 

If we introduce any new color  to any vertex in 
the graph that will not adjacent to all other colors 
in the color set, therefore b-coloring with 7 colors 

is not possible. Thus we have,          φ (  )  

6. Hence φ (  ) = 6, n 3 and n . 

Remark :  φ (  ) = 4. 

 
Theorem 2.5 

For n 3, the b-chromatic number of extended 

corona of   with is 2n 

i.e.,φ (  ) = 2n. 

Proof 

Let be the vertices of complete 

graph  and  and {w}be the 

vertices of Star graph . Let w be the central 

vertex of Star, w is adjacent to each {  : 1 i  n} 

i.e., V( ) =  and V( ) = 

  {w} 

By the definition of extended corona each vertex of  

is adjacent to their corresponding copy of 

and each copies of is adjacent to their 

neighborhood copies of . 

V(  ) =   

{ }  

 

Order of the graph  is , 

Size of the graph   is 

( ), maximum degree 

Δ is   and minimum degree  

( ) is 2n. 

Consider the set of colors C =  

To make the coloring as b-chromatic consider the 
following procedure 

For 1  i n-1, assign the color to  and  

to  

For 1  i n, assign the color to  

For 1  i n, assign the color to bij , for each 

1  j n 

The above coloring procedure gives that φ (  

)  2n. 

If we introduce any new color  to any vertex 
in the graph that will not adjacent to all other 
colors in the color set, therefore b-coloring with 

2n+1 colors is not possible. Thus we have, φ (  

)  2n. Hence φ (  ) = 2n, n 3.  

 
Theorem 2.6  

For n 3, the b-chromatic number of extended 

corona of   with is 2n. 

i.e.,φ (  ) = 2n. 

Proof 

Let and {w} be the vertices of star 

graph . Let w be the central vertex of Star, w is 

adjacent to each {  : 1 i  n} and 

 be the vertices of Complete graph 

 

i.e., V( ) =  {w}and V( ) = 

 

By the definition of extended corona each vertex of  

is adjacent to their corresponding copies of 
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and corresponding copy of the vertex w is 

adjacent to all other copies of . 

V(  ) =   

{ } 

. 

 Order of the graph  is 

, Size of the graph   

is (3 ), maximum degree 

Δ is  and minimum degree 

  is 2n. 

Consider the set of colors C =  

To make the coloring as b-chromatic consider the 
following procedure 

Assign the color  to w 

For 1 i n assign the color  to  

For 1 i n assign the color  to  

For  1 i n assign the color to  for each 

fixed j=1,2,...,n 

The above coloring procedure gives that φ (  

)  2n. 

If we introduce any new color  to any vertex 
in the graph that will not adjacent to all other 
colors in the color set, therefore b-coloring with 
2n+1 colors is not possible. Thus we have, φ 

(  )  2n. Hence φ (  ) = 2n, n 

3.  
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