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Abstract - In this paper, we find that the b-chromatic number
on corona graph of subdivision-vertex path with path. Then
corona graph of any graph with path, cycle and complete graph
and cycle with path.
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I. INTRODUCTION

The b-chromatic number of a graph G , denoted by , (G) , is

the maximal integer k such that G may have a b-coloring with
k colors. This parameter has been defined by Irving and
Manlove. The subdivision graph S(G)of a graph G is the
graph obtained by inserting a new vertex into every edge of G,
we denote the set of such new vertices by 1(G).

In two new graph operations based on subdivision graphs,
subdivision-vertex join and subdivision-edge join. The corona
of two graphs was first introduced by R.Frucht and F.Harary in
[11]. And another variant of the corona operation, the
neighbourhood corona, was introduced in [12].

Il. PRELIMINARIES

DEFINITION2.1.Let G and
V(Gl) = {Vl’vz

GZ

..V} and take k copies of G,. The

be two graphs. Let

corona G, oG, is the graph obtained by joining each V, to

every vertex of the i" copy of G,, 1<i1 <K,

Gz Gy
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DEFINITION2.2. Let G, and G, be two graphs on disjoint
sets of N and N, vertices, M, and M, edges respectively.
The edge corona Gy ¢ G, of G,and G, is defined as the
graph obtained by taking one copy of G1 and M, copies of
G, and then joining two end-vertices of the i" edge of G, to

every vertex inthe i" copy of G, .

Example: Let G, be the cycle of order 4 and G, be the

complete graph k2 of order 2. The two edge coronasG, ¢ G,.

o—eo
G, G,
G102 G,
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I11. SUBDIVISION-VERTEX AND SUBDIVISION-

EDGE CORONA

DEFINITION 3.1. The Subdivision-vertex Corona of two
vertex-disjoint graphs G, and G,, denoted byG; © G, is the

graph obtained from S(G;)and |V/(G,)|copies of G,, all
vertex-disjoint by joining the i" vertex of V(G,) to every

vertex in the i" copy of G, .

DEFINITION3.2.The Subdivision-edge Corona of two vertex
disjoint graphs G, and G, denoted byG, © G, is the graph

obtained from S(G,) and |I(G,)| copies of G,, all vertex-
disjoint, by joining the i" vertex of 1(G,) to every vertex in

+th
the i"" copy of G,.

Let G, is a graph on N, vertices and M, edges and G, is a
graph on N, vertices and M, edges then the subdivision-
vertex Corona G, ©® G, has N (1+n,)+m, vertices and
2m, +n,(n, +m,) edges, and the Subdivision-edge Corona

G, © G, has M (1+n,)+n, vertices and M (2+n,+m,)
edges.

THEOREM 3.3. Let B, be a path of n vertices and P,, be a path
of m vertices. Then

nom =1z

PROOF.

Let V(B,) = {vy, vy, ..,v} and V(B,) = {uq, uy, ..., Uy} let
VB oP)={v;:1<i<nju{y;:1<i<ml1<j<
m}.By the definition of corona graph, each vertex of B, is
adjacent to every vertex of a copy of B,,.

Assign the following n-coloring for B, © B,, as b-chromatic.
For 1 < i < n, assign the color ¢; to v;.

For 1 < i < n, assign the color ¢; to uy;, Vi # 1.

For 1 < i < n, assign the color ¢; to u,;, Vi # 2.

For 1 < i < n, assign the color ¢; to us;, Vi # 3.

For 1 < i < n, assign the color c; to u,;, Vi # n.

For 1 <i < n, assign to vertex u;; one of allowed colors.

Define y,(P; ® P,) = 5.

For 1 < i < 5, assign the color ¢; to v;.

For 1 < ¢ < 5, assign the color ¢; to uy; Vi # 1.
For 1 < ¥ < 5, assign the color c; to u,;V i # 2.
For 1 < ¢ < 5, assign the color c; to ug;V i # 3.
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P OP)=5
IV.VERTEX CORONA
4,1 GRAPHS WITH PATH

THEOREMA4.1.1 Let Gbe a simple graph on N vertices. Then
1,
7(GoP) ={¥

n
PROOF:
Let  V(G)={v,,V,,...,V,}and V(P,) ={u,,U,,...,U, } .

Lm\KGo&)z{w:1£i5n}u{Uuﬂgignﬂ£jgn}

for n<3
for n>3

By the definition of Corona graph each vertex of G is adjacent
copy of P .

to every vertex of N N

i.e) every vertex

V, e V(G) is adjacent to every vertex from the set

{u;:1< j<n}.

P as b-chromatic

Assign the following N -coloring for Go n

e For1<i<n, assign the color C; to V.
For 1<i <N, assign the color C; to Uy;, Vi #1..
For 1<1 <N, assign the color C; to Uy, Vi #2..

Yi#n.,

For 1< <N, assign the color V; to U

ni?
For1<i<nN, assign the vertex U one of allowed
colors-such color exists because 2Sd69(uii)£3and
n>3.

Let us assume that ,(GoP,) is greater than N ie)
%, (GeP.)=n+1VYn>3 there must be at least N+1

P_ all with distinct colors, and

vertices of degree N in Go N

each adjacent to vertices of all of the other colors. But then

these must be the vertices {Vl, Vi, Vn} . Since these are only
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ones with degree at least N . This is a contradiction. b-coloring
with N+1 colors is impossible.

Thus we have ¥, (GoP,)<n. Hence y,(GoP,)=n,
vn>3.

Define b-coloring of Go P, (|V(G)|) =4 with 5 colors in the
following way:

o For1<i<5, assign the color C, toV,.

o For1<1<5, assign the color C, to Uy, VI #1.
o For1<1 <5, assign the color C, to U,,, VI #2.
o For1<1<5, assignthe color C, to Uy, VI #3.
o For1<1 <5, assign the color C, to U, , VI#4.
o For1<1<5, assignthe color C, to Uy, VI #5.

We have
2,(GoP,)=5.Hence y,(GeP,)=n ¥n>3.

4.2. GRAPH WITH CYCLE
THEOREM4.2.1. Let G be a simple graph on N vertices
N>3.Then 4, (GoC,)=n.

Proof:

Let  V(G)={v,V,,...V,}and V(C,) ={u,,U,,....u, } .
Let V(GoC,)={y;:1<i Sn}u{u” 1<i<nl< Sn}. By the
definition of Corona graph, each vertex of G is adjacent to
every vertex of a copy of Cn . 1.e., every vertex V, € V(G) is

adjacent to every vertex from the set {uij 1< )< n} .
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Assign the following N -coloring for Go Cn as b-chromatic:
e For1<i<n, assign the color C; to V.

e For1<i<n,assign the color C; to Uy, Vil

o For1<i<n,assign the color C; to Uy, Vi#2,

For 1<i<n, assign the color C; to U, Vi#N.

ni
For1<1 <N, assignto vertex U, one of allowed

colors-such color exists, because deg(u.)=3and N >3 .

2,(GeC ) >n. Assume that y,(GoC,)is greater than
n,ie) 7,(GeC.)=n+1Vn>3, there must be at least
inGeC

colors, and each adjacent to vertices of all of the other colors.

N+1 vertices of degree N all with distinct

n'

But then these must be the vertices {V,,V,,...,V, } . Since these
are only ones with degree at least N . This is the contradiction

b-coloring with N +1color is impossible.

We  have ,(GeC,)=n.  Hence ,(G-C ) =n,

vn>3.
X6 (G 0 C3) = 4.
3 2
2 4 1 4
2
1 3
@ olC .
1 > 4
3

4.3. CYCLE WITH PATH
THEOREM 4.3.1LetC_ be a cycle of N vertices and P, be a

path of N vertices. Then %, (C,oP.)=n

Proof:

Let V(C,) ={V,,V,,....V, Jand V(P,) = {u;,U,,...,U, }

Uy
Let V(CoP)={v :1£i£n}u{uij :1si§n;l§j£n}, By the
definition of Corona graph, each vertex of G is adjacent to

every vertex of a copy of Pn . 1.e., every vertex V; € V(Cn) is

adjacent to every vertex from the set {uij 1<) Sn}.



Integrated Intelligent Research (1IR)

%, (C.oP,)=n. Assign the following b-coloring for
C.oP,.

For 1<1 <N, assign the color C; to V.
For 1<1 <N, assign the color C, to U,;, Vi#=1.
For 1<1 <N, assign the color C; to Uy, Vi #2.

For 1<i<n, assign the color C; to Uy, Vi#nN.

ni
For 1< <N, assign to vertex U.. one of allowed colors

such color exists, because 2 <deg(u;)<3andN>3 .

We have %, (C,oP,)<n.Hence y,(C,oP,)=n.
We have %, (C;oP,)=3.

Xo(LzoFp) ="

4.4. GRAPH WITH COMPLETE GRAPH
Theorem4.4.1 :Let G be a simple graph on N vertices. Then

7,(GoK,)=n+L1.

Proof.

Let V(G) ={V,,V,,...,V, }and V(K ) ={u,,U,,..., U, } .
LetV(GoK,) ={vp1<i<n}u{y;1<i<n1<j<n}
By the definition of corona graph, each vertex of G is adjacent
to every vertex of a copy of Kn . i.e., every vertex

Vv, € V(G) is adjacent to every vertex from the set
{u;:1<j<n}.

Assign the following N+1-coloring for GoK_ as b-

n
chromatic:

For 1<1 <N, assign the color C; to V, .

For 1<1 <N, assign the color C, to Uy, VI #1.

For 1<1<n, assign the color C, to U, , VI #2.

47
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For1<1 <N, assign the color C, to Uy, VI 3.

For 1<1 <, assign the color €, to U, , VI #4.

For 1<1<n, assign the color C, to U, , VI #n.

nl

For1<1<n, assign the color C,,, and U, Therefore,
2,(GoK,)>n+1.

Let us assume that (G o K, ) is greater than N+1, ie.,
7,(GoK,_)=n+2, there must be at least N+ 2 vertices
of degree N+1in Go K, all with distinct colors, and each

adjacent to vertices of all of the other colors. But then these

must be the vertices V;,V,,...V,, since these are only ones with

degree at least N+1. This is the contradiction, b-coloring with
N+2 colors is impossible.  Thus,
b (G o Kn)é Nn+1.. Hence,.

we  have

V. CONCLUSION
In this existing subdivision-vertex corona graphs, they used
spectrum. Here we study about subdivision- vertex corona
graph using b-chromatic number.
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