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Abstract. In this paper, we find the achromatic number of central graph of Crown
graph and we discussed its structural properties. We compare the achromatic and b-
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Keywords: achromatic number, b-chromatic number, central graph, Crown graph,
Sunlet graph.

1. Introduction

Let G be a finite un directional graph with no loops and multiple edges. The
central graph C(G) ([7]) of a graph G is obtained by subdividing each edge of
G exactly once and joining all the non adjacent vertices of G. An achromatic
colouring ([4]) is a proper vertex colouring such that each pair of colours is
adjacent by at least one edge. The largest possible number of colours in an
achromatic colouring of G is called the achromatic number and it is denoted
by 9(G). The b-chromatic number ¢(G) ([3,5]) of a graph G is the largest
integer k, such that G admits a proper k— colouring, and every colour class has
a representative vertex adjacent at least to one vertex in each other class. This
type of colouring is called b-colouring. This concept of b-chromatic number was
introduced by Irwing and & Manlove.

The Crown graph S, for an integer n > 2 is the graph with the vertex
set {z1,22,...,%n,Y1,...,Yn} and the edge set {(x;,y;) : 1 < 0,5 < n,i # j}.
The n— Sunlet graph S, is the graph on 2n vertices obtained by attaching n
pendent edges to the cycle graph C,,. The 3- Sunlet graph is also known as the
net graph. The Web graph W, is a graph consisting of concentric copies of the
cycle graph C), with corresponding vertices connected by spokes and adjoining
pendant vertex at each node of the outer cycle.

2. The structural properties of central graph of crown graph

e The number of vertices in the Crown graph S, is p = 2n.
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The number of vertices in the central graph of Crown graph C[S,] is
p= n? +n.

The number of edges in the Crown graph S,, is ¢ = n(n — 1).

The number of edges in the central graph of Crown graph C[S,] is ¢ =
3n? — 2n.

In the Crown graph all the vertices have the same degree(n — 1). So it is
a regular graph.

2.1 Theorem
For any Crown graph ¢[C(S,)] = 2n,n >3

Proof. Let G be the Crown graph with the partition (X, Y)of the vertices where
X ={z1,20,...,2n} and Y = {y1,92,...,yn}. In C(Sy), let v;; be the newly
introduced vertex joining x; and y; where i # jand i,j = 1,2,3,...,n. Consider
the two sets of colours C' = {C1,Cy,...,Cp} and C' = {C},C5,...,C]}. Assign
a proper colouring to G as follows: For 1 < i < n, assign C; to z; and C/ to
yi. By the definition of central graph each C; is adjacent to all the other Cj’s
and to C]. For a particular i, the n — 1 vertices x;y; are allocated the n — 1
colours Cy,r # j in such a way that z;y; is given a colour other than C7. From
the construction it is seen that this is the maximal possible colouring. Hence
Y[C(Sp)] = 2n,n > 3.

Example.

Figure 1: ¢[C(S5)] = 10

3. The structural properties of central graph of sunlet graph
e The number of vertices in the Sunlet graph S, is p = 2n.

e The number of vertices in the central graph of Sunlet graph C[S,] is p =
4n.
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e The number of edges in the Sunlet graph S, is ¢ = 2n.

e The number of edges in the central graph of Sunlet graph C[S,] is ¢ =
2n? + n.

3.1 Theorem
Theorem: For any Sunlet Graph [C(Sl,,)] = 2n,n > 3.

Proof. Let C), be any cycle graph of length n with vertices v, vo, ..., v, named
in the cyclic order. Name the attached pendant vertices wy,uo,...,u, in the
same cyclic order. Now in C(Sl,), let v;; be the newly introduced vertex on
the edge joined v; and v; and wwv; represent the newly introduced vertex on the
edge joining v; and u;. For 1 < ¢ < mn,the vertex v; is not adjacent with
ui. For 1 < i < n —1, the vertex v; is not adjacent with v; 11 and vy is not
adjacent with v,. To make the colouring as achromatic, assign the following
colouring procedure: Consider the two set of colours C' = {C1,Cy,...,C,} and
C'={C1,Ch,....CL}.

e For 1 < i <n, assign C; to v;.
e For 1 <i <n, assign C! to u;.
e For 1 <i<n-—1,assign C] to v;;+1 and C}, to vi .

e For 1 < i < n—1, assign C;11 to uv; and assign the colour C to the
vertex uv,,.

By this assignment any pair in the colour set is adjacent by at least one edge.
Thus it is complete and it is a maximal one. Hence ¥[C(Sl,)] = n+n =
2n,n > 3.

Example.

Figure 2: ¢[C(Sl5)] = 10
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3.2 Theorem

3n

For any Sunlet Graph @lC(St)l = " 0o g

Proof. Consider the Sunlet graph which is obtained by attaching n pendent

n = even

edges to the cycle C),. Consider the two vertex sets X = {x1,z2,...,z,} and
Y ={y1,y2,...,yn}. First assign the name x1, x9, . .., z, to the pendant vertices
in the cyclic order. Then assign the names yi,%2,...,y, to the vertices of

the cycle graph in the same cyclic order. Now in C[S,], let y; ; be the newly
introduced vertex on the edge joining y; and y;. And let xy; be the newly
introduced vertex on the edge joining z; and y;. Here we can observe that

e For 1 < i < n, the vertex z; is not adjacent to ;.
e For 2 < i <n—1, the vertex y; is not adjacent to y;+1 and y;_1.
e y is not adjacent to yo and y, also y, is not adjacent with y; and y,_1.

Case 1. When n =even Consider the two set of colours
C = {Cl,Dl,CQ,DQ,C%,D%} and C" = {C1,C},...,C%}. When i=odd,
2

assign Ciy1 to x;, when i =even, assign D. to x;. Also assign C! to y2;i—1, y2;.
2 2
e For 1 <14 < §, assign the colour C; to the vertex yo; 1 .2;.

e For 1 <i < 5 — 1, assign the colour D; to the vertex yg;2;+1. And assign
the colour D% to the vertex yi p.

e Forl1 <:< %, assign the colour Diii1to the vertex zy;, when ¢ is odd.
2

e For 1 <i < 3, assign the colour C; to the vertex xy;,when i is even.
2

Case 2. When n =odd Consider the two set of colours C = {C1,Cs,...,Cns1,
2
Di1,Dsy,...,Dna} and C' = {C{,CY, ..., C%}. When i=odd, assign C'i1 to x;,
2 2 2

when i=even, assign D: to x;. Assign C! to y2i—1,y2; and assign Cni1 to yp.
2 2

e For1 << "TH, assign the colour Cj; to the vertex y;_1,2;.

e Forl1 << an’ assign the colour D; to the vertex yo; 2,41. Assign the

colour C to the vertex yy .
e When i is odd, assign the colour Dit1 to the vertex xy;.
2

e When i is even, assign the colour C: to the vertex xy;, where i # n. Assign
2
the colour Cito the vertex xy,.

If we introduce any new colour to any vertex, that will not be adjacent to
all the other colours in the colour set. Hence by this colouring procedure, the
above said colouring is b-chromatic and it is the maximal one.
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Example.

Figure 3: p[C(Sl5)] =7

4. Observations
e For any Web graph W,,,»)[C(W,,)] = 3n,n > 3.

e For any Web graph W,,, [C(W,,)] = 2n,n > 3.

5. Conclusion

In this paper, we have found the achromatic number of central graph of Crown
graph and have noted that it is equal to the number of vertices in that graph.
And we discussed the achromatic and b-chromatic number of central graph of
Sunlet graph. Also we find the achromatic and b-chromatic number of central
graph of web graph.
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