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ABSTRACT

The purpose of this study is to compute the b-chromatic
number of central graph of star graph K, and Multi star
Graphs K,(a,,a;) andK,(a,,a,,a,) .More Specifically, for
any star graph @[C(Ky,)]=n, for any double star graph

P[C(K,(a,,a,))] =n+r+1and for the triple star

graph, ¢{C(K5(a,,a,,a;))]=n+r+t+1. Also find out the b-
chromatic number of central graph of Fire cracker graph and
Banana tree graph.
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1. INTRODUCTION

The b-chromatic number [1, 4, 6], (G) of a graph Gis the

maximum number of colours for which G has a proper
colouring such that every colour class contains a vertex
adjacent to a vertex of every other colour.

For a given graph of G = (V, E) we do an operation on G, by

subdividing each edge exactly once and joining all the non
adjacent vertices of G .The graph obtained by this process is

called a Central Graph[9,10] of G denoted by C(G) All
graphs here are undirected.

A complete bipartite graph K  is called a star graph [2].

The multi star graph [7] K (a,,8;,...,@;) is formed by
joining a,,a,,...,a5 end-edges to the m -nodes of K.

2. THE B-COLOURING OF CENTRAL
GRAPH OF STAR GRAPH AND MULTI
STAR GRAPH

2.1 Theorem

For any star graph K, ,, the b-chromatic number
PlC(K;p)]=n,n>1
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2.2 Example

Figl: ¢[C(Ky,4)]=4

2.3 Result

For any double star graph K,(a,,a,)the b-
chromatic number ¢[C(K,(a,,a,))]=n+r+1

2.4 Example

Fig2: ¢[C(K;(a3,23))]=7

2.5 Result

For any triple star graph K5(a,,,a,,8;) , the b-
chromatic number ¢[C(K;(a,,a,,&;))]=n+r+t+1
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3. THE B-COLOURING OF CENTRAL
GRAPH OF FIRECRACKER GRAPH
3.1 Fire cracker graph

An (n,k) fire cracker[3] is a graph obtained by the
concatenation of N copies of k -stars by linking one leaf
from each and it is denoted by F, .

3.2 Example

[

O\

Fig-3: F2,6

3.3 Structural Properties of Fire graph

e Number of edges in the graph F,,is ¢ =mn

e Number of vertices in the graph F , is
p=mn-1

e Maximum degree in the graph F,, is A=m

e Number of vertices in the graph CF is

Pc Bmn) = 2mn+1

e Maximum degree in the graph CFn’k is
AC(Bm’n):mn
3.4 Theorem

For any fire cracker graph, the b-chromatic number
o[C(Fn)1=2n-2, n>2

Proof Let G=F,,be the fire cracker graph. By
definition, a (2,n) fire cracker graph is obtained by
concatenation of 2, n—stars by linking one leaf from each.
Let the two stars be denoted as S'&S?.Let
V ={v;,v,,..,vV,}be the wvertex set of Sland
U ={U;,Uy,...,u,} be the vertex set of S2.Now the vertex
arrangement of S* & S? are as follows: Name the star S*by

the vertices in V in the anti clock wise sense and S?2 by the
vertices in U in the same anti clock direction, where

U, &V, are the root vertices and let U, , &V, are the

bridge. Now in C[F,,], let V;be the newly introduced

vertex in the edge joiningV; &Vj. These stars S'&S?
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becomes the complete graph K | i =1,2. Now assign a
colouring to C[F, ,]as follows. Assign the colour C;toV;,
1<i<n-1andC;'to U;,1<i<n-—1.Thereare 2(n—1)
colours are needed to colour the complete graphs
Kl &K?2ha .Suppose we want to introduce a new colour
say C, .we have to use this new colour to one of the root

vertex U, O V,.Then this C, is adjacent only withn—1
colours. So that, we cant introduce a colour. Therefore the

maximum possible colouring is 2(n —1) .
Hence p[C(F,,)]=n-1+n-1

=2n-2,n=34,....

3.5 Example

Fig-4: ¢)[C(F2'4)] =6

4, THE B-COLOURING OF CENTRAL
GRAPH OF BANANA TREE GRAPH
4.1 Banana tree

A (M, n)banana tree [3] is a graph obtained by
connecting one leaf of each M -copies of a N -star graph with
a single root vertex.

4.2 Structural Properties of Banana tree
graph

e Number of edges in the graph B ,is g=mn

e Number of vertices in the graph B, , is p=mn+1

e Maximum degree in the graph B, , is A=m

e Number of vertices in the graph CB,,is
Pc (8mn) =2mn+1

e Maximum degree in the graph CB,, is

AC(Bm,n) =mn
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4.3 Theorem

For any banana tree Bm,n, the b-chromatic number

(D[C(Bm,n)]:mn_m'Fl, m,n=2

4.4 Example

9

Fig-5: ¢[C(B4,3)] =9

5. CONCLUSION

In this paper we have determined the b-Chromatic
number of Star graphs and some star related graphs. This
study can be extended for the achromatic number of all the
above mentioned graphs. And the comparison of these two
colorings on the star graph family is under study.
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