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ABSTRACT

We give the color class domination number of the center graph and middle graph of Ky, C, and
Pn.

1 INTRODUCTION

By a graph we mean a finite, undirected graph without loops or multiple
edges. Terms not defined here are used in the sense of Harary [2].

For a given graph 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 central graph [4] of G, denoted by C(G).

The middle graph [1] of G, denoted by M(G) is defined as follows: The
vertex set of M(G) is V(G) U E(G). Two vertices x, y in the vertex set of M(G)
are adjacent in M(G) in case one of the following holds: (i) x,y are in E(G) and
X,y are adjacent in G. (i) xisinV(G),yisin E(G), and x, y are incident in G.
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Domination and coloring are well studied concepts in graph theory. In [3]

the concept of color class domination partition of a graph G was introduced.
LetI1={V1,V2,Vs,.. Vk}beaproper color partition of G. II is called a color
class domination partition of G if for every i, 1<i<k, there exists a vertex u €
V(G) such that Vj is dominated by u. The minimum cardinality of a color class
domination partition of G is denoted by xcd (G) and is called color class
domination number of G.

Theorem 1.1.[3] xcd (Cn) =[n/2],ifn=0,1,3(mod4) and n/2+1 if
n=2(mod4).

Theorem 1.2.[3] xcd (Pn) =[ n/2],ifn=0,1,3(mod4) and n/2+1 if
n=2(mod4).
2 Color class domination number of middle graphs

Theorem 2.1: For any star graph Kin, Xxcd (M(K1n))=n+1.

Proof: Let V(K1n)={v,v1,v2,v3,... vn} and E(G)={e1,e2,€3,....en}. By the definition
of Middle graph, we have V[M(Kyn)]={viU{ei/1<i<n}u{vi/1<i<n}in
which the vertices e1,e,es,...,en,v induces a clique of order n+1. Hence,

Xed (M(K1n))zn+1.

[1={{e1,v2}, {e2,v3} {e3Va},... {€n-1,Vn}.{€n,v1},{V}} forms a color class
domination partition of M(K1n). Hence, xca (M(K1n))< n+l. Therefore,
Xcd (M(Klln)):n'l'l.

Theorem 2.2: For any cycle Cn, xcd (M(Cn))=n.

Proof: Let V(Cn)={ v1,v2,v3,... Vn} and E(Cn)={ e1,e2,€3,....en} Where ei=vivis1 (1 <
I £n-1), en=vnVv1. By the definition of middle graph, M(Cn) has the vertex set
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V(Cn) U E(Cy) in which g is adjacent with ej+1 (i=1,2,3,...,n-1) and en is
adjacent with vi.

In M(Ch), v1,e1V2,€2,V3,€3,...,.en-1,V1 induces a cycle of length 2n. Therefore,
Xed (M(Cn))zn. II={{e2,v1}, {e3,v2},{e4,vs},....{€nVn-1},{€nV1},{Vne1}} forms a color
class domination partition of M(Cn). Hence, xcd (M(Cn))< n. Therefore,

Xcd (M(Cn)):n.

Theorem 2.3: For any path Pn, xca (M(Pn))=n.

Proof: Let Pn:v1,v2,v3,...,Vn+1 be a path of length n and let vivi:1=ei. By the
definition of middle graph, M(Pn) has the vertex set V(Pn)U E(Pn) ={Vvi/ 1 <i
<n+1} U {ei/ 1 <i<n}inwhich each viis adjacent to e; and e; is adjacent to
vi+1. Also ej is adjacent to ej+1.

Case (i):|V(Pn)| = 2k.

[V(M(Pn))| = 4k-1. The vertices vy, e1,v2,€2,..., €2k-1,Vk induces a path of length
4k. Therefore, xca (M(Pn))=2k.

M={ {v1,v2},{vs Vva} .., {Vak1,Vok}{€1,€2}{€3€4},... {€2k3,€2¢-1} {€2k}} IS @ color
class domination partition. Hence, xca (M(Pn))<2k.

Case (ii): |[V(Pn)| = 2k+1.

[V(M(Pn))| = 4k+1. The vertices v, e1,V2,€2,..., €2¢,Vak+1 induces a path of length
4k. Therefore, xca (M(Pn))=2k.

M= {{v1, v2}, {v3, va}, ..., {Vok-1,vok}{vak+1}.{e1,€2},{€e3e4},... {€2¢3€2k-2},{€2k-1,€2k}}
Is a color class domination partition. Hence, xca (M(Pn))<2k. Therefore,

Xed (M(Pn))=n.
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3 Color class domination number of center graphs
Theorem 3.1: For any star graph Kin, xcd (C(K1n))=n+1.

Proof: Let V(C(K1n))={V,v1,V2,....Vh,e1,€2,....en}. All ei's are adjacenttov. ejis
adjacent to vj, for every i (1<i<n).

The set of vertices v,vi,v2,vs,...,va forms a clique of order n+1. Therefore,
Xcd (C(K1n))=n+1. I1={{e1,e2,€3,....en}{v,vi}{v2},{vs}.....{vn}} forms a color class
domination partition of C(K1n). Hence, xcd (C(K1n))<n+1. Therefore,

Xed (C(K1n))=n+1.

Theorem 3.2: For any cycle Cn, xcd(C(Cn))=n/2if niseven and (n+1)/2if nis
odd.

Proof: Let V(Cn)={v1,v2,v3,...,vn} and E(Cn)={e1,e2,€3,....en}. By the definition of
C(Cn), we have (i) viis adjacent to ei.1 and ej, i = 2 to n-1. (ii ) v1 is adjacent to
e1 and en (i) vnis adjacent to en and en-1 (1v) viis adjacent to vj, i = 2 to n-1,
j#i-1,i+1 (v) viis adjacent to v; 3 <j<n-1. (Vi )vn is adjacent to vj 2<j<n-2.

Case (i): neven.
The vertices vi,e1,v2,e2,v3,€3,...,Vn induces a subgraph Canand xc4(C(Cn))= n/2.
Subcase (i):n/2iseven.

The following is a color class domination partition [1={{e1,e2,V1+ns2,V2+ns2},
{€3,64,V3+n/2,Va+nsa},... {€1+n/2,€24n/2,V1,V2},..., {€n-1,€nV(n/2)-1,Vns2}}. Therefore,
xcd(C(Cn))< n/2. Hence, xcd(C(Cn))=n/2.

Subcase (ii):n/2is odd.

I={{v1,v2,en2en1},{V3,Va,en-2,n3},....{Vn/2,V1i+ns2,€n,1},... {Vn-1,Vn,€(ns2)-1,€ns2}}
forms a color class domination partition. Therefore, xca(C(Cn))<n/2. Hence,

xcd(C(Cn))=n/2.
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Case (ii): nisodd.

The vertices vi,e1,v2,e2,v3,€3,....enVn induces a subgraph Czn of length 4n+2,
Therefore, xca(C(C2n))= (n+1)/2.

[I={{Vn+1)72,V(n+3)72,€1,€2},... {VnV1,€(n+1)72,€(n+3)72},... {V(n-5)/2,V(n-3)72,En-2,En-1}...,
{Vn-1,Vn,€(n/2)-1,en/2}} forms a color class domination partition. Therefore,
Xcd(C(Cn))< (n+1)/2. Hence, xcd(C(Cn))=(n+1)/2.

Theorem 3.3: For any path Pn, xcd(C(Pn)) =[ n/2].
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