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Abstract
The notion of equitable coloring was introduced by Meyer in 1973.
This paper presents exact values of equitable chromatic number of
three corona graphs, which of complete graph and its complement
Km oK., star graph and its complement K, 0 K., and complete
graph and complete graph K, o K.
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1 Introduction

The model of graph coloring has many applications. Everytime when we
have to divide a system with binary conflicting relations into equal or almost
equal conflict-free subsystems we can model such situation by means of
equitable graph coloring. This subject is widely discussed in literature
1,2, 3,4,5,86,7, 8. In general, the problem of optimal equitable coloring,
in the sense of the number of used colors, is NP-hard. So we have to
look for simplified structure of graphs allowing polynomial-time algorithms.
This paper gives solution for the corona graph of complete graph and its
complement K,, o K,, corona graph of star graph and its complement
K1,m o K1 » and corona graph of complete graphs K, o K,,.

2 Preliminaries

If the set of vertices of a graph G can be partitioned into k classes V;, V5, - -
, Vi such that each V; is an independent set and the condition |[V;|—|V;|| < 1
holds for every pair (i, 7), then G is said to be equitably k-colorable. The
smallest integer k for which G is equitably k-colorable is known as the
equitable chromatic number [1, 2, 3, 4, 5, 6, 7, 8] of G and denoted by
x=(G)-

The corona of two graphs G; and G; is the graph G = G; o G formed
from one copy of G; and |[V(G})| copies of G, where the i** vertex of G
is adjacent to every vertex in the i** copy of Gs.

3 Equitable coloring on corona graph of com-
plete graph and its complement, star graph
and its complement

Theorem 3.1. For positive integers m and n, we have X=(KmoKyn) = m.
Proof. Let V(Km) = {v1,v2, - ,um} and V(K,) = {u1,u2, -+ ,un}. By

the definition of corona graph, each vertex of K, is adjacent to every ver-
tex of a copy of Ky,. Let V(KnoK,) = {v;:1<i<m}u{u;:1<i<
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m,1<j < n} and E(Km oK) = E(Km)U U {vi,us; : 1 < j <)
=1

Now we partition the vertex set V(K,, o K,,) as follows:

Vvl = {vlaumlyuﬂﬂv"' ’umn}

‘/2 = {‘02, U1, U12, " uln}

Vi = {vs,uz1,u22, - ,un}

Vi = {v,ui-nnYu-12: 0 Ue—1)n}
Vi = {Umy YU(m-1)1) Y(m-1)2,""° »u(m—l)n}

Clearly V1, V3, -+ , Vi, are independent sets and |V;| =n+1(1<i<n+1)
satisfying the condition ||V;| —|V;|| = O for every % # j. Therefore x=(Kmo
K.) < m. Since K, is a subgraph contained in K,,0Ky, X=(Km o K,) >
X(Km o K,;) > m. Hence x=(Km o Kp) = m. O

When n = 1, K; s o K1, is a bipartite graph with partite sets of
sizes m + 2 and 2m + 1, which is equitably 2-colorable for m < 2, but is
not equitably 2(= n + 1)-colorable for m > 3, by the paper of B.L. Chen
and K.W.Lih [2], let G = G(X,Y) be a connected bipartite graph, then
x=(G) = 2 if and only if || X| —{Y]|| £ 1. By the above lemma when n =1,
Ki,m o K1, is not equitably 2-colorable for m > 3. But it is equitably
3-colorable by the following partition.

Vi = {vi:1<i<m}U{ug}
Vo = {um:lSiSm}U{U(n}
Va = {UﬂIlS’iSm}U{’Uo}

Hence we find K ,, 0 K1, for n > 1 in the following theorem.
Theorem 3.2. For positive integers m and n > 2, we have

X=(K1,m 0 Kl,ﬂ) =n+1.

Proof. Let V(K1,m) = {vo,v1,v2,** ,¥m} and V(K1,n) = {0, u1,uz," -+ ,un}.

By the definition of corona graph, each vertex of K ,, is adjacent to every
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vertex of a copy of Ky . Let V(K moKya) = {vi: 0<i <m}uU {uij
0<i<m,0<j<n}and E(KymoKinm) = E(Kim)U U {ug, w11 <
i=0

m
j<i <n}u U{vi,uij: 0<j <n}.
i=0

. m+1 m+1-1 m+1-2
It 1 that 1= —_——
1s clear that m + "n_*_l-l-i-l- iy -|+’V | -'+ +
m+1l-n L m+1-j+1
—_0_- = > 9. . = oo —JTo
[ i ]forn_2 Now we define s; as s; );[ g ]for

1<i<n+1,then sppy=m+1.

Now we partition the vertex set V(K m, 0 K1) as follows:

Vi = {vj:s1<5<m}U{ujo,u1:0<5<s; -1}

Vo = {v;:1<j<s1=1}U{uj1:8 <j<m}uU
{uj0:51 Sszz—l}U{uoz}
‘/3 = {u"2:1Sism}u{ujo:SZSszz—l}U{‘U.Qa}

Vi = {uz:1<i<m}U{ujo:s3<j<sq—1}U {uoq}

....................................

Vo = {tin-1):1<i<m}U{ujo:8n-1<7<8p—1}U{uon}
Varr1 = {uin:1<i<m}U{ujo:8n <j < spy1—1(=m)}U{w}

Clearly V1, Vs, .-+ , V41 are independent sets and |V;| =m + 1+
[—%ﬂ] for 1 <4 < n+ 1, satisfying the condition ||V;| —|V;|| £ 1
for every i # j. Therefore x=(K1m 0 K1,n) < n+1. Since there exists a
clique of order n+ 1 in K} m 0 K1 ny X=(K1,m 0 K1,n) 2 Xx(K1,m 0 K1,0) >
n+1. Hence x=(Kimo K1) =n+1. O

4 Equitable coloring on corona graph of com-
plete graphs

Theorem 4.1. For positive integers m and n, we have
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n+l if n>m
m if n<m.

X=(Km oK)= {

Proof. Let V(Kp) = {v1,v2,:+* ,um} and V(K,) = {u1,t2, -+ ,un}. By
the definition of corona graph, each vertex of K,, is adjacent to every ver-
tex of a copy of K. Let V(KpoK,) ={vi: 1<i<m}U{u;:1<i<

m,1 < j < n} and E(Knm 0 K;) = E(KR)U L"J{u,-j,u,-,-: 11<j<yi <
i=1
n}U U {vi,uij : 1 <j<n}
i=1

Case(i): When n > m. Now we partition the vertex set V(K o K,) as
follows:

Vi = {vi,u2,u31, " yUm1}

‘/2 = {’02, U32, Ug2,° ' umz} U {un}

Va = {vs,ugs, us3, " ,uma} U {usz, uz2}

Vm = {U'N} U {ul(m—1)1u2(m—l)1 oo ’u(m—l)(m-l)}
V‘m+1 = {UIm, Um,* " umm}

Vm+2 = {ul(m+1)su2(m+1)a‘ vt ,um(m+l)}

............................

Vm+(n—m)+1 = {uln,UZna EA) umn}

Clearly V1, V5, -+ ,Vy41 are independent sets and |Vi| = m(1 £ i < n+
1) satisfying the condition ||V;| — |Vj|| = O for every ¢ # j. Therefore
X=(KmoK,) <n+1. Since there exists a clique of order n+1 in K, 0 K,
X=(Km oK) 2 x(Kmo K,) >n+1. Hence x=(Kpo K,)=n+1.

Case(ii): When m > n. Now we partition the vertex set V(K o K,,) as
follows:
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Vi = {vi,uer,u32,  , Ynsn)n}

V2 = {vz,u31,%2, ", Uns2)n}
Va = {vs,ua1,us2," ", U(nia)n}
Vm-n = {'Um—n, U(m—n+1)1 U(m—n+2)2:°** » umn}
Vim-n41 = {'Um—'n+1, Um—n+2)1 Y(m-n+3)2)" " » um(n—l)} U {uln}
Vi-n4z = {vm—n+2a U(m-n+3)1) U(m-nt+4)2)"" " » um(n—z)} u {Ul(n-l), Ugn}
Vm = {'Um} 9] {U11,U22, et 1unn}

Clearly V,V2,-+-,V,, are independent sets and |[V;] = n+1(1 < i <
m) satisfying the condition ||V;| — |Vj|] = O for every i # j. Therefore
X=(Km o K,) < m. Since there exists a clique of order m in K, o K,
X=(Km oK) 2 x(Km o K;,) 2 m. Hence x=(Km ©c Kn) =m. O
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