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Abstract—In this paper, we have shown that the arbitrary
supersubdivision of a path, a cycle, a fan graph, a wheel graph, a
helm graph and a gear graph by a complete bi-partite graph K ,,
for any m admits star-in-coloring. In addition, we have proved
the fan graph and the splitting graph of a path, a cycle and a fan
graph also admit star-in-coloring. 2000 Mathematics Subject
Classification: 05C15, 05C20.
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l. INTRODUCTION
Sethuraman et al.[1] have introduced the concept
supersubdivision of edges by the complete bi-gaditaph
and they discussed the supersubdivision of a path a
cycle. Sethuraman et al.[1] states that for any 3, there
exists a supersubdivision @}, which is graceful. But we
found that the arbitrary supersubdivision of a ey€}, by
K, fails for some cases. Sudha et al.[2] have founed t
conditions for the gracefulness of the supersubitiui of a
cycle. Sudha et al.[3], [4] have proved the grakkibeling
of arbitrary supersubdivision of a helm, centipelielder

Kanniga

Definition 1:

Let G be a graph witlp vertices andj edges. A graplil is
said to be a supersubdivision 6f if H is obtained by
replacing each and every edgetoby a complete bi-partite
graphk, ,,, for anym.

Definition 2:

For any graply, the splitting graph is obtained by adding to
each vertew, a new vertex’, so thatv’ is adjacent to each
and every vertex that is adjacenttin G.

of

Definition 3:

The join K, VP, of a single vertexX{; and the pattP, is
called a fan grapliF; ,,). The vertexK; is called the core
and the edges incident with this core are the spoke

/}._

and wheel graphs. The splitting graph of a grapts wa

defined by Sampathkumar et al.[5]. Sudha et alf{éye
proved graceful labeling of the splitting graph @fstar
graph. In 1973, Ginbaum[7] introduced acyclic coloring
and noted the condition that the union of any tvaborc
classes induce a forest which can be generalizbé @etite
graphs and calls such type of coloring as starroajo
Sudha et al.[8], [9], [10] gave a definition forasin-
coloring by combining the conditions of both statering
and in-coloring. Sudha et al.[10] have proved tter-m-
coloring of splitting graph of a complete bi-pagtigraph
Kmn-

In this paper, we have obtained the star-in-cotprin
chromatic number of the following graphs:

(i) arbitrary supersubdivision of a path,

(ii) arbitrary supersubdivision of a cycle,

(iii) arbitrary supersubdivision of a fan graph,

(iv) arbitrary supersubdivision of a wheel graph,

(v) arbitrary supersubdivision of a helm graph,

(vi) arbitrary supersubdivision of a gear graph,

(vii) fan graph,

(viii) splitting graph of a path,

(ix) splitting graph of a cycle

and (x) splitting graph of a fan graph.
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Figure Inur[LJ']

Definition 4:
A wheel graph(W,) of ordern, sometimes called as-
wheel, is the join of a verteX; with the cycleC,,_;.
Normally, the vertex<; is placed inside the cyclg,_;. It
consists ofn vertices an®(n — 1) edges. The inner edges
here are also called spokes.

L

b
Figure 2. Whesl graph W5

Definition 5:
If each and every vertex of the outer cycle of @eltgraph
(W,,) has an edge with a new vertex, then it is a hehply

(Hp).

r
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Definition 6:

The gear graph, also sometimes known as a bi-pavtieel
graph, is a wheel graph by the supersubdivisiosach edge
of the outer cycle b, ; and is denoted b§; ,,. The graph

3n

Gy hasn + 1 vertices anc(;) edges.

Figure 4. Gear graph 7y 9

Many authors like Ma et al.[11] discussed about gear
graph and they gave the representatignfor gear graph

with 2n + 1 vertices. But we have given the definition for

gear graph using the concept of supersubdivision.

Definition 7:

1. STAR-IN-COLORING OF ARBITRARY

SUPERSUBDIVISION OF GRAPHS

Theorem 1:

Arbitrary supersubdivision of a patR,(n = 2) by the
complete bi-partite grapK, ,,, (m may vary for each edge)
admits star-in-coloring with the chromatic numiefor all
n.

Proof:

Consider a pathP, with n vertices andh — 1 edges. The
vertices are denoted hy, 1 < i < n. By the definition-1
each and every edge;v;, ¢, 1 < i <n of a pathP, is
replaced by a complete bi-partite gral§h,,, (m may vary
for each edge). We obtain a new graph with addifion
verticesu;; in betweenw; andv;,q wherel <i<n-—1
andl <j <m.

If V is the vertex set anfl is the edge set of the newly
obtained graph, define a functignfrom V' to the color set

A star-coloring of a graphs is a proper coloring of a graph {1,2,3, ... } such that

with the condition that no path on four verticebiicolored.

Definition 8:
An in-coloring of a digraphG is a proper coloring of the

underlying graphG if for any pathP; of length 2 with the
end vertices of the same color are oriented towdhes
central vertex.

Definition 9:

A graph( is said to be star-in-colored if

1. no path on four vertices is bi-colored

2. any path of length 2 with end vertices of samiercare
directed towards the middle vertex.

The minimum number of colors required to color apirG
satisfying the above conditions for star-in-colgris called

the star-in-coloring chromatic number 6fand is denoted
by Xs: (G).

[lustration 1:

Figure 5. Star-im-colormg of a zraph, &.

Consider the graph as shown in fig.5. The

V,,V,, Vg are assigned with the colors 2, 3 and
respectively. This pattern of coloring satisfies trefinition
of star-in-coloring. It should be noted that instlgraph no
two adjacent vertices have the same color and tio @&
four vertices is bi-colored; each and every edga path of
length two in which the end vertices have the saaler are
oriented towards the central vertex.

14

vertices
Vq,V3, V5 are assigned with color 1 and the verticed "€

f:V-{1,23,..}suchthaf (u) # f(v)ifuv € E
2, if i =1(mod 2)
flvi) = {3, if i = 0(mod 2)
f(ul-j)=1,for1SiSn—l;lSjSm
We need only three colors for star-in-coloring.
Thus the star-in-coloring chromatic number
supersubdivision of the paff is 3.

of the

IHlustration 2:

The supersubdivision of the edgesy,, v, V3, V3V,

V4 Vs, UsVg Of a pathPg by the complete bi-partite graphs
K;3,K;34,K22,K, 3 and K, 5 respectively is shown in
figure-6(b). As per theorem-1 the graph is stacéiored.

o 'y

Figure 6(b). Star-in-colormg of arbitrary
supersubdivision of a path Fg
star-in-coloring  chromatic  number

supersubdivision of the paffy is 3.

of the

Theorem 2:

Arbitrary supersubdivision of a cycl€, (n > 2) by the
complete bi-partite grapK, ,, (m may vary for each edge)
admits star-in-coloring with the chromatic numberf@
evenn and 4 for oddu.
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Proof:

The vertices of the cycl€,, be denoted by;, 1 <i <
n.The edges o€, are replaced by the complete bi-partite
graph K, ,,, (m may vary for each edge) by definition-1.
These newly added vertices betweep and v;,; be
denoted by;j for1 <i <n-—1andl <j <m and the
vertices betweem,, andv, be denoted by, for 1 < j <
m.

If V is the vertex set anfl is the edge set of the newly
obtained graph, define a functighfrom V to the color set
{1,2,3, ...} such that

f:V-{123,..}suchthaff (u) # f(v) ifuv € E

There are two cases (t)odd and (iijn even.

Case(i): n odd T s T R T 1
) Figure T(b). Star-in-colormg of arkitrary
The verticew;’s of the cycleC,, are colored as supersubdivision of a cyole €.
2, ifi= 1_("_10d 2)Jand1<i<n The star-in-coloring  chromatic number of the
fv) = 3, if i = 0(mod 2) supersubdivision of the cycl&; is 4.
4, ifi=n
The newly added vertices; are colored as [lustration 4:
f(uij) =1forl1<i<ml<j<m. The supersubdivision of the edge,, v, V3, V3,

The cycleC,, with this arbitrary supersubdivision of edges’4Vs» VsVe, VsV1 Of @ cycleCy by the complete bi-partite

by the complete bi-partite grapli, ,, (m may vary for 97@PhSKz3, Kz 5, K24, K26, Kz 3 and K, respectively is
each edge) is star-in-colored :amd its star-in-gotpr showr_1_ in figure-8(b). It admits star-in-coloring husing
chromatic number is 4. case(ii) of theorem-2.
Case(ii): n even
The verticew;’s of the cycleC,, are colored as
2, if i =1(mod 2)

fli) = {3, if i = 0(mod 2)

The newly added vertices; are colored as
fluj)=1for1<i<mi<j<m

The cycleC,, with this arbitrary supersubdivision of edges
by the complete bi-partite gragfy, ,,, (m may vary for each

edge) is star-in-colored and its star-in-colorirtgraenatic
number is 3.

LA

[llustration 3:
The supersubdivision of the edgesy,, Vv, vV3, V31,,
v,Vs, U5V, Of a cycleCs by the complete bi-partite graphs
K;3,K;7,K;4,K;, and K, 4 respectively is shown in
figure-7(b). It admits star-in-coloring by usingsedi) of
theorem-2.

Ly

i = o =
! / Figure 8(h), Star-in-colorme of arbitrary
il ] B -

supersubdivision of a eycle O,
Figure Ta). Cyele O . . .

¢ : The star-in-coloring  chromatic number of the
supersubdivision of the cyclg; is 3.

Theorem 3:

Arbitrary supersubdivision of a fan gragh ,(n = 2) by

the complete bi-partite grapf, ,, (m may vary for each
edge) admits star-in-coloring with the chromatianfer 4

foralln = 2.
{
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Proof: Theorem 4:

A fan graph,F; , with n + 1 vertices and2n — 1 edges Arbitrary supersubdivision of a wheel graphj, (n > 2)
has the vertices denoted Iy, 1 < i < n on the path and by the complete bi-partite gragf;, ,,, (m may vary for each
the core vertew,. By the definition-1 each and every edgeedge) admits star-in-coloring with the chromatienier 5
of the graph is replaced by the complete bi-pamgiteph for evenn and 4 for oddh.

K; m (m may vary for each edge). We obtain a new graph

with additional verticess;; in betweenv; andv;,; where Proof:
A wheel graphW,, with n vertices an@(n — 1) edges has

the vertices denoted bw;, 0<i<n-—1. By the

definition-1 each and every edge of a wheel gréghis

i . replaced by the complete bi-partite grdph,,, (m may vary

If V is the vertex set anfl is the edge set of the newlyfor each edge). We obtain a new gréph with addifion

?ft;';eifzim tii:'ne a functignfrom V" to the color set verticesui.j in betweern; aerle wherel<i<n-1
e and 1 <j <m. The vertices betweew, and v; be

fiv= {.1’2'3' -} suchthaf (u) # f(v) if uv € E denoted by, ; for 1 < j < m and the vertices betweer
The verticesv;’s of the fan graphF;, are colored as ) . ]
' andv;, 1 < i <n—1bedenoted byg;, 1 <j <m.

1<i<n-—1andl <j<m. The newly added vertices
betweenv, andv;, 1 < i < n be denoted byg;, 1 <j <
m.

f(vo) =2
° 3, if i = 1(mod 2) If V is the vertex set anfl is the edge set of the newly
fv) = {4’ if i = 0(mod 2) obtained graph, define a functignfrom V' to the color set

{1,2,3, ...} such that

f:V-{1,23,..}suchthaf (u) # f(v) ifuv € E

Case (i): For oddn

The verticesy;'s of the wheel grapt#,, are colored as

The newly added vertices; anduf)j are colored as
f(u;j) =1, forl <i<n—1and forallj
f(uéj) =1,forl <i <n and for allj

The fan graph¥; ,, with this arbitrary supersubdivision of fvy) =2
edges by the complete bi-partite grai§h,,, (m may vary _ (3, if i =1(mod 2)
for each edge) is star-in-colored and its stareimiing flv) = {4, if i =0(mod 2)

chromatic number is 4. The newly added vertices;; anduf; are colored as

f(uij) =1,for1 <i < nand for allj

[llustration 5: :
The supersubdivision of the edgesy,, v, 13, V31,, f(uf)j) =1,forl <i <nand for allj
Va4 Vs, Vo1, VoV2, VoV3, VgV, Vo Vs Of a fan graplF; s by  The wheel grapi,, with this arbitrary supersubdivision of
the complete bi-partite grap& ,, K; 3, K3 4, K> 3, K3 3, edges by the complete bi-partite graigh,, (m may vary
K, 4, K33, Ko, and K, 5 respectively is shown in figure- for each edge) is_ star-in-colored and its starailmigng
9(b). It admits star-in-coloring by using theorem-3 chromatic number is 4.
o W v Uy 1 Case (ii): For evemn
— r The verticesv;’s of the wheel grapht,, are colored as
N [ /
N / fwo) =2
Y j; 3, ifi=1(mod2)and 1 <i<n-—1
\\"/ fw) = o i Otmod
7 , if i =0(mod 2)
. M fn-1) =5 ,
Figure 9{n), Fan graph Fys. The newly added vertices;; anduy; are colored as

f(uij) = 1,for1 < i < nand for allj

f(u(i)j) =1,for1 < i < nand for allj
The wheel grapt}, with this arbitrary supersubdivision of
edges by the complete bi-partite gragfis,, (m may vary

for each edge) is star-in-colored and its stareloiing
chromatic number is 5.

Illustration 6:

The supersubdivision of the edgesy,, v, V3, V3V,,

V4 V1, VoV, VoV2, VoV3, VoV, Of a wheel graptWs by the
complete bi-partite graph§; 4, K3 3, K3 3, K 5, K3 3, K7 4,
K, , and K, 3 respectively is shown in figure-10(b). It

Figure §i(h). Star-in-coloring of arbitonry supersubdivision

of fan graph I s. admits star-in-coloring by using case(i) of theorém

The star-in-coloring chromatic number of the
supersubdivision of the fan graphs is 4.
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Figure {z). Wheel graph W,
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[Fgure 10(b). Starsn-colormg of arbitrary
supersubdivision of & whesl graph 15,
The star-in-coloring chromatic number  of

supersubdivision of the wheel grah is 4.

[llustration 7:

The supersubdivision of the edgesy,, V,vV3, V31,
V4 Vs, V5V1, VoV1, Vo V2, VoV3, Vo Vs, Vo Vs
graph W, by the complete
K33, K23, K24, Kz 5,

of a wheel
bi-partite

I SSN: 2319-6386, Volume-3 I ssue-4, M arch 2015

Theorem 5:

Arbitrary supersubdivision of a helm graph, by the

complete bi-partite grapK, ,, (m may vary for each edge)
admits star-in-coloring with the chromatic numberfds
evenn and 4 for oddu.

Pr oof:

A helm graph,H,, consists of2n — 1 vertices and3(n —
1) edges. Let the central vertex be denotedvppyand the
vertices on the cycle be denotedigy 1 <i <n-—1 and
the pendent vertices are denotedihyl < i <n — 1. By
the definition-1 each and every edge of a whegbtybél, is
replaced by a complete bi-partite gral§h,, (m may vary
for each edge). We obtain a new graph with addifion
verticesu;; in betweenv; andv;yq foralll <i<n-1
and1l < j < m. The vertices betweeny, andv;, 1 < i <
n—1 be denoted byuf;, 1<j<m anduj; be the
additional vertices in betweerv; andv; for all 1 <i <
n—1landl <j<m.

If V is the vertex set anfl is the edge set of the newly

obtained graph, define a functighfrom V to the color set
{1,2,3, ...} such that

el V = {1,23, ...} such thayf (u) # f(v) ifuv € E

Case(i): For evem
The verticew;’s of the helm graplif,, are colored as

f(wo) =2
= < _
F(v,) = {3, ifi=1(mod2)and1<i<n-—-1

4, if i =0(mod 2)

graphsf(Vn-1) =5

fw)=2,for1<i<n-1

. . . . [ !
K33, K3 3,K3 2, K7 4, K, 3 andK;, 5 respectively is shown in The newly added vertices;, uf)j anduij are colored as

figure-11(b). It admits star-in-coloring by usingse(ii) of
theorem-4.

i

Figure 11{b). Stur-in-colonnyg of arbitrary
supersubdvision of a wheel graph W

The star-in-coloring  chromatic  number
supersubdivision of the wheel grafly is 5.

of
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fluj)=1Lfor1<i<n-1,1<j<m
f(u(i,j)=1,f0r1SiSn—1;1SjSm
f(ugj)=1,for1£i£n—1;1£j£m
The helm grapt,, with this arbitrary supersubdivision of

edges by the complete bi-partite graifh,, (m may vary

for each edge) is star-in-colored and its starailmigng
chromatic number is 5.

Case (ii): For oddn
The verticesv;’s of the helm graphH,, are colored as

f (o) =§ Fi = 1(mod 2)
, ifir= mo
fl) = {4, if i = 0(mod 2)

fw)=2,for1<i<n-1
The newly added vertices;;, uf)j andugj are colored as
f(uij)=1,for1£i£n—1;1£j£m
f(ug))=1forl<i<n—-1,1<j<m
fluj)=1fori<i<n-1;1<j<m
The helm graphH,, with this arbitrary supersubdivision of

edges by the complete bi-partite graigh,, (m may vary
for each edge) is star-in-colored and its staralmigng

thechromatlc number is 4.

<
g
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[llustration 8:

The supersubdivision of the edgesv,, v,v3, V314,

VoV1, VoVs, VoVs, V1 V1, UaVs, U3V5 Of @ helm graphH,
by the complete bi-partite graphs
K35 K24, K23, K22, K2 3,

K3 3,K;3,K; 4 and K, 5 respectively is shown in figure-
12(b). It admits star-in-coloring by using casefitheorem-
5.

]

Figure 12{a}, Helm graph Hy.

=

Figure 13(b). Star-in-colorg of arbitrary supersubdivision

of helm graph Hs.
The star-in-coloring  chromatic number of the
supersubdivision of the helm graph is 4.

Theorem 6:

Arbitrary supersubdivision of a gear gragh , by the
complete bi-partite grapK, ,, (m may vary for each edge)
admits star-in-coloring with the chromatic numbefo4 all
n.

Proof:
A gear graph(r; , with n + 1 vertices anc(%n) edges has
the vertices denoted hy;, 0 < i < n. By the definition-1
. each and every edge of a gear gréph, is replaced by a
" . _ S o th complete bi-partite grapK, ,,, (m may vary for each edge).
Figure 12(h). Star-in-colonng of arbitrury supersubdivision . T . . .

of n helm.graph Hy We obtain a new graph with additional verticag; in

The star-in-coloring chromatic number of thebetweenw; andv;yy foroddi, 1 <i<nand j<m.

supersubdivision of the helm graph is 5. The vertices betweew, and v; be denoted by,; for
1<j <m and the vertices between, and v;, odd i,
[Hlustration 9: 1< i< n—1bedenoted byg; 1 < j < m.

The supersubdivision of the edgeisry, V203, V304, Va1, 1 17 is the vertex set andl is the edge set of the newly

! ! ! !
VoV1, VoV2, VoV3, VoVs, V1 V1, V2 V2, V3V3, Vs Vs ofahelm ,hiained graph, define a functignfrom V' to the color set
graphHs by the complete bi-partite grapKs s, K3 2, K3 4, {1,2,3, ...} such that

K33, K23, K22, K30, K22, Ky 3, K20, K23 and Kps £y 501,23, } such thayf (u) # f(v) if uv € E
respect-ively is shown in figure-13(b). It admitkarsin- The verticesv;'s of the gear graptG,,, are colored as

coloring by using case(ii) of theorem-5.
” g'"i ; b Fow) = 23 if i = 1(mod 2)

2 = flv) = {4, if i = 0(mod 2)
The newly added vertices;; anduf) ; are colored as
fluj)=1forl<i<mi<j<m

. ! f(ub;) = 1, for oddi; 1< j < m

.;T b, The gear graplér; ,, with this arbitrary supersubdivision of
Figure 13{a), Helm graph Hs edges by the complete bi-partite gralfh,, (m may vary

for each edge) is star-in-colored and its stareloiing
chromatic number is 4.

Published By:
18 Blue Eyes Intelligence Engineering \ %
& Sciences Publication Pvt. Ltd. Qo




International Journal of Innovative Science and M odern Engineering (1JISME)
I SSN: 2319-6386, Volume-3 | ssue-4, M ar ch 2015

[llustration 10: The star-in-coloring chromatic number of the faagr is 4.
The supersubdivision of the edgesy,, v, V3, V3V, V4 V5, Illustration 11

Vs Vg, VgV, V7 Vg, Vg, Volq, VoV3, Vo Vs, VoV, Of a gear Consider a fan graph; o. As per the definition-3 it consists
graph G;g by the complete bi-partite graphsof _10 vertices and 17 edges. This graph is staolored by
K32, K23, K23, K24, K24, K23, K3 3, K2 2, K2 4, K2 3, Ko 3 using theorem-7.

and K, s respectively is shown in figure-14(b). It admits : '
star-in-coloring by using case(i) of theorem-6.

i ] iy

it ]

I Figure 15. -Star-mm-colonng of & fan graph Fi .

Figure 14{a). Gear graph G5

The star-in-coloring chromatic number of the faarF; o
is 4.

V. STAR-IN-COLORING OF SPLITTING
GRAPH OF GRAPHS

Theorem 8:
The splitting graph of a patfP,;,) is star-in-colored if its
number of edges is even for > 5.

Proof:

Consider a path,, with m vertices andn — 1 edges. The
vertices are denoted by;, 1 <i<m. As per the
definition of splitting graph we obtaim new verticesv;,
1 < i <m such thaty; is adjacent tov;,; andv;_; if

3 \\ﬁ\f there exist edgew;v;,; and v;_,v; in the pathP,
:‘\ - y ! _J____,?E" -TL:“"E?H_ ’_ respectively. The number of vertices present in ribevly
#L%;-%’f G‘H“éh,;{';ﬁ' & obtained graph i2m and the number of edges 3§m —
Fi 1 II-I Star-1 lar ul I L).
PIELNe L i} Star-m-colonng ol arialrary . .
I:-?IJ'||1L']',-:|]!|HJ.-I‘..':I,-i'iI:.]rj11I|- B -;-_-,Lrl_i;rr:-.pltrt';h W If V is the vertex set anfl is the edge set of the newly

theObtained graph, define a functighfrom V to the color set
{1,2,3, ...} such that
f:V-{1,23,..}suchthaf (u) # f(v)ifuv € E

1. STAR-IN-COL ORING OF A EAN GRAPH The verticew;’s of the pathP,, are colored as
forl<i<m,

The star-in-coloring  chromatic  number  of
supersubdivision of the gear grafiig is 4.

Theorem 7: 1,if i = 1(mod 4)and i = 3(mod 4)
Fan graphF,, admits star-in-coloring with chromatic f(vi) = 2,if i = 2(mod 4)
number 4 for oddh andn > 9. 3,if i = 0(mod 4)
The newly added verticag are colored as
Proof: forl<i<m,
Consider a fan graph; ,, which consists oft + 1 vertices 1,if i = 1(mod 4)and i = 3(mod 4)
and2n — 1 edges. The vertices are denotedipyl< i < fv) = 4,if i = 2(mod 4)
n andv, be its central vertex. 5if i = 0(mod 4)

If V' is the vertex set anf is the edge set of the newly By using the above definition gf, we can prove that the
obtained graph, define a functignfrom V' to the color set splitting graph of a path of even length can be-ista

{1,2,3, ...} such that colored.
f:V -1{1,2,3,..}suchthaf (u) # f(v) ifuv € E The star-in-coloring chromatic number of the splgtgraph
fvy) =1 of the path is 5.
2,if i = 1(mod 4)and i = 3(mod 4) _ _
Fv) = 3,if i = 2(mod 4) [llustration 12:

Consider a pathPy. As per the definition we obtain the

4,if 1= 0(mod 4) splitting graph of a patRy which consists of 14 vertices and

By using the above definition gf, we can prove that the ;g edges. This graph is star-in-colored by usiegitm-8.
fan graph admits star-in-coloring.

&
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" * % " 3 i ¥ [lustration 13:
Consider a cycl€g. As per the definition-2 it consists of 16
vertices and 24 edges. This graph can be stastored by

— ) Qs @ $ using case(i) of theorem-9.
\ / /1\\ g L
~ \ A X i
hY \ 1
A /\&\ |

v a \\/ l,\y’/ \1\/ Jj\a’ I_}\. o
[0 w D ) o) m O

Figure 16(h), Star-m-colonng of the sphitting graph of a path 1 ]
Figure 17(a). {

Figure 16ia). Path £

3
I_'I.'-: le ( 1\;.

J

The star-in-coloring chromatic number of the sjplgtgraph
of a pathPq is 5.

Remark:
A path of length two can be star-in-colored andste-in-
coloring chromatic number is 3. \
5
Theorem 9: =
s e . . I ./ i ' § i )
The splitting graph of a cycléC,,) is star-in-colored if its NG @ WD e RD TR D N
number of edges is even for> 4. Figure 17{h). Star-in-coloring of the sphitting graph of a cyele O,
Proof The star-in-coloring chromatic number of the splgtgraph
r oof:

of the cycleCg is 5.
Consider a cycle(,, with n vertices andn edges. The yciels

vertices are denoted by, 1< i < n. As per the definition || stration 14:

of splitting graph we obtain additional verticesysa;,  Consider a cycl€,. As per the definition-2 it consists of 12

1<i<n which is adjacent tov;’s according to the vertices and 18 edges. This graph can be staslored by
definition of splitting graph. The newly obtainedagh using case(ii) of theorem-9.

consists of2n vertices andn edges. 1y
If V is the vertex set anfl is the edge set of the newly N t
obtained graph, define a functighfrom V to the color set
{1,2,3, ...} such that

f:V-{123,..}suchthaff (u) # f(v) ifuv € E b

The verticew;’s of the cycleC,, are colored in two cases: Figire 18(a). Ovele C-.

Case(i): Forn =0(mod 4),1<i<n r_;"____ .————-)__
1,if i = 1(mod 4)and i = 3(mod 4) Q— O @ . " g

o] B

; % — =

fw) = 2,if i = 2(mod 4) Xl . 7
3,if i = 0(mod 4) \ 7 /\ Z)i/

The newly added verticag are colored as

1,if i = 1(mod 4)and i = 3(mod 4) \ \
f)) = 4,if i = 2(mod 4) / \
- 57 lf L= O(mOd 4) ] 'I'.It-.].} I'{D -"::.:1: "{5’) '”:_‘f:i: "Ch
Case (”): Forn = Z(mOd 4): 1<i<n Figure 18(h}. Star-in-coloring of the splitting graph of a cyele €
1, i.f i. = 1(mod 4)and i = 3.(mod 4) The star-in-coloring chromatic number of the spligtgraph
fw) ={2,if i=2(mod4)and1<i<n of the cycleCy is 7.
3,if i = 0(mod 4)
f(v) =6 Theorem 10:
1,if i = 1(mod 4)and i = 3(mod 4) The splitting graph of a fan graph, , admits star-in-
fw)={4ifi=2(mod4)and1<i<n coloring with the chromatic number 7 for oddandn = 9.
5,if i = 0(mod 4)
ful) =7 Pr oof:

By using the above definition gf, we can prove that the Consider a fan grapif  with n + 1 vertices andn — 1

splitting graph of a cycl€,, can be star-in-colored if cycle edggs. Th? .vertices gre denosed iy 0 Sis n We
is of even length. obtain additional vertices say;, 0 <i <mn which is

The star-in-coloring chromatic number of the spigtgraph ~adjacent ta;'s according to the definition-2.
of a cycleC, is 5 forn = 0(mod 4) and
7 forn = 2(mod 4).
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If V is the vertex set anfl is the edge set of the newly
obtained graph, define a functighfrom V' to the color set
{1,2,3, ...} such that
f:V-{1,23,..}suchthaf (u) # f(v) ifuv € E
The verticew;’s of the fan grapl¥, ,, are colored as
fwo) =1
2,if i = 1(mod 4)and i = 3(mod 4)
3,if i = 2(mod 4)
4,if i = 0(mod 4)
The newly added verticag are colored as
f(vo) =5
2,if i = 1(mod 4)and i = 3(mod 4)
6,if i = 2(mod 4)
7,if i = 0(mod 4)
By using the above definition gf, we can prove that the

fw) =

fi) =

splitting graph of a fan graph, ,, can be star-in-colored for 2

oddn.
The star-in-coloring chromatic number of the sipigtgraph
of a fan graph is 7.

[llustration 15:

Consider a fan grapF o. As per the definition-3 it consists
of 10 vertices and 17 edges. This graph is star-

in-colored by using theorem-10.

ar-mn-coloring of the sphiting graph
of a fan graph Flg

The star-in-coloring chromatic number of the sipigtgraph
of fan graphF; ¢ is 7.
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V.CONCLUSION
We have discussed and found the star-in-colorimgrohtic
number of the arbitrary supersubdivision of a pathycle, a
fan graph, a wheel graph, a helm graph and a gaphdy
a complete bi-partite grapK,,, (m may vary for each

edge). We have also obtained the star-in-colorhrmgmatic
number of the fan graph and the splitting grapta qfath,
cycle and fan graph.

Question 1: Is star-in-coloring of the splittingagh of P,
of odd length possible?

Question 2: Is star-in-coloring of the splittingagh ofC,, of
odd length possible?
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