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Abstract A proper h—colorable graph K is claimed to be equitably h—colorable if the vertex
set of K can be partioned into h independent color classes Vi, V,, ..., V}, such that the condition
Vel = |V
equitable chromatic number of K [5, 7]. In this paper, we consider an equitable coloring of
extended corona product of two graphs K and H. In particular, we study the cases where K
and H are complete graphs, cycles and paths. We also discussed the probability mass function,
chromatic mean, and chromatic variance of these graph products.

< 1 holds for all different pairs of (i, ;). And the smallest integer & is called

1 Introduction

Many real world situations can coveniently be described by means of a diagram consisting of set
of points together with lines joining certain pairs of these points [1].

The syllabary of an equitable coloring was first initiated by W. Meyer in the year 1973 [8].
Tucker’s paper [14], in which nodes represent garbage collection routes and adjacency of two
such vertices when the corresponding routes should not be run on the same day. Then Meyer
come up with the solution that equal number of routes run on every day in a week.

The graph K is equitably colored with h colors, if the absolute differnce between thier color
classes are atmost one[6, 9]. The smallest integer ~ for which K is equitably h-colorable is
known as the equitable chromatic number of K and denoted by x—(K). Since an equitable
coloring is a proper vertex coloring, we have

x=(K) = x(K),

where y (K) is the chromatic number of graph K.

2 Preliminaries

The corona K o K; of two graphs K and K, (where K; has p; points and ¢; lines) is defined as
the graph K obtained by taking one copy of K and p; copies of K, and then joining by a line
the i th point of K to every point in the i'th copy of K [4].

The extended corona K e K, of two graphs K| and K, is a graph obtained by taking the
corona K| o K, and joining each vertex of i'th copy of K to every vertex of j 'th copy of Kj,
provided the vertices v, and v,/ are adjacent in K [2].

A path is a non-empty graph P = (V(P), E(P)) of the form V(P) = {a1,ay,...,as} and
E(P) ={a1az,aza3, ..., as_1as }. The number vertices of a path is its length [1, 3].

A cycle is a closed trail > 3, for which each vertices are distict(expect, of course first and
last) [3].

A complete graph K has ¢ points and all two-element subsets of K, as edges [3, 10].

Let {c1,¢2,¢3,...,c,} be a set of colors used in a proper h-coloring C of K and let 6(c;)
denote the number of times a particular color ¢; is assigned to nodes of K [6]. Let X be a
random variable (r.v) which denotes the color of an arbitrarily chosen vertex in K. Since the
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sum of all weights of colors of K is the order of K, the real valued function f(¢) defined by

0(ci)
f(i) = ¢ [V(K)|

0; elsewhere

i=1,2,3,... h

is the probability mass function(p.m.f) of the X [11, 12, 13]. Here we say f(¢) is the p.m. [ of
the graph K with respect to the given coloring C.

The coloring mean [11, 12, 13] of a coloring C of a given graph K is denoted by u.(K) and
defined to be

The coloring variance [11, 12, 13] of a coloring C of a given graph K is denoted by o2(K)
and defined to be

The chromatic mean and variance corresponding to an equitable coloring of a graph K is defined
as follows [12]. A coloring mean of a graph K, with respect to a proper coloring C is said to be
an equitable chromatic mean or a x. chromatic mean of K, if C is the optimal (in the sense of
the number of colors) equitable coloring of K. The x.-chromatic mean of a graph K is denoted

by ILLXe (K)'

3 Results

Theorem 3.1. The equitable coloring of extended corona of complete graph(K,) with complete
graph(K,) is given by
X=(Kq @ K}) =pg, forp,q=3

Proof. Let V(K,) = {tw : 1 <w < ¢} and V(K,)={t_, : 1 <w < p}. Let V(K 0 K,,) =
{tw: 1 <w<gq} U{tluw, l<w<gl<uw < p} be the node set of K, o K.
From the definition of Extended Corona, the graph K, e K, is obtained by taking corona of

K, with K, and joining each vertex of i*" copy of K, to every vertex of j* copy of K, provided

that ¢; and ¢; are adjacent in K.

For 1 < w < g, grant the color w to the vertices t,, in K,. Now for g-copies of K, and
for 2 < w < ¢, grant the color as w — 1 to ¢,,; and when w = 1, the color ¢ to ¢, ;. And for
1 < w < g, we have the color (w’ —1)g+wto t;w, where 2 < v’ < p.

Each color 1,2, 3, ..., g cropped up twice, all the remaining color ¢ + 1, ¢ + 2, ..., pq cropped
once each respectively, and the absolute difference between the color classes is at most 1. The
resultant graph K, e K, is equitably colored. The upper bound,

x=(K, o K,) <pg, forp,q>3.

As above, we know that x—(K) > x(K) and x(K, ® K,) = pq. And we have x_(K, ¢ K,) >
x(Kq ® Kp,) = pq. The lower bound becomes,

X=(Kq ® K,) > pg, forp,q>3.
Therefore, the extended corona product of K, with K, graph is

Xx=(K, e K},) =pq, forp,q>3.
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In x— (K, e K,),wehave 0(c;) =2 forl <i<gandf(c;) =1 forg+1<i<pq.

Parameters of x_ (K, e K),)

« Probability Mass Function

—0; if 1<i<gq
q(p1+1) /
F@O =9 _———. 4 ;
; g+ 1<i<pq
alp+1)
0; otherwise
» Coloring Mean
1
= if 1<i<q
fix. (Kq 0 K;) = .
%; if ¢+1<i<pq
e Coloring Variance
21
i qlg ; if 1<i<q
Koo Kp) =9 3 3022 4+ 3p —p—? 1. .
s 0f g+ 1<i<pg
12(p—1)

Theorem 3.2. The equitable coloring of extended corona of complete graph(K,) with path
graph(P;) is given by
X=(K,®P,)=2q, forq>3,s>2

Proof. Let V(K,) = {t, : 1 < w < g} and V(Ps)={h, : 1 < v < s}. Let V(K, ® P;) =
{tw:1 <w<gq} U{t;w 11 <w<gq,1<wv < s} be the node set of K, o P.

From the definition of Extended Corona, the graph K, e P; is obtained by taking corona of
K, with Py and joining each vertex of i*" copy of P to every vertex of j* copy of P provided
that ¢; and ¢; are adjacent in K.

For 1 < w < ¢, we grant the color w to the vertices t,, in K,. Now for g-copies of P, and

S

for 2 < w < g, grant the color as w — 1 to h,(,) where 1 < v < [§|. When w = 1 we have
the color q to A,y 1 < v < |5]. For 1 < w < ¢, grant the color as ¢ + w t0 hy,(,—1) Where
L<v< 3]

If s is even, each color 1,2, ...,q will crop up (5 + 1) and the color ¢ + 1,¢ + 2, ..., 2¢ will
crop up 3 respectively.

If s is odd, each color 1,2, ...,2q will crop up [ ] respectively.

The absolute difference between the color classes is at most one. The resultant graph K, e P
is equitably colored. The upper bound,

X=(K,eP,) <2, fors>2¢>3

As above, we know that x—(K) > x(K) and x(K, ® P;) = 2¢, and we have x_(K, e P;) >
X(K,  Ps) = 2q. The lower bound becomes,

X=(K4® Ps) >2q, fors>2,q>3.
Therefore, the extended corona product of K, with P; is

X=(K, e Ps) =2q, fors>2,q>3.



134 M. Barani, M.Venkatachalam and K.Rajalakshmi

Parameters of y_ (K, e P;)

 Probability Mass Function

@) If s is odd
1
) —; If 1<i<?2
fli) =14 24 / !
0; otherwise
(i) If s is even
s+2
— I 1 <1<
I M
Jl)=q—>2—1; <i<
G 1) if ¢+1<i<2q
0; otherwise

» Coloring Mean

(i) If s is odd

2+ 1
uxe(Kis)—{ XL 1<i<y

(i) If s is even

— if 1<i<gq
fix.(Kq @ Ps) = 3¢+ 1
7 if q+1<i<2q
 Coloring Variance
(1) If s is odd
4> — 1
Uie(qups):{ q12 ;o If 1<i<2q
(i1) If s is even
¢ —1
;o if 1<i<gq
Uie(Kq o P) = 21_
T i q+l<i<

Theorem 3.3. The equitable coloring of extended corona of path graph( Ps) with complete graph(K )
is given by
2+ 1; if s=3,4,6;q>3
X=(Ps o Kq) = S .
20g+1); if s=5&s>T,q>3
Proof. Let V(Py)={h, : 1 <v < s}tand V(K,) = {ty : | <w < ¢}. Let V(Ps ¢ K,) =
{hy : 1< v <s} U{tyw : 1 v <s,1 <w < g} be the node set of Ps e K.
From the definition of Extended Corona, the graph P, e K|, is obtained by taking corona of
P, with K, and joining each vertex of i*" copy of K|, to every vertex of j* copy of K, provided
that h; and h; are adjacent in Ps.
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(i) Casel:If ¢ > 3,5 =13,4,6

Subcase 1: Whenq¢ > 3,s=3,6

For 1 < v < s, we grant the color v to the vertices h, in Ps. Now for s-copies of K, grant
the color to 1 to ¢3; and ¢5;, 2 to ¢3; and t¢1, 3 to t4; and ;. And again the color 4 to tav—1)2s 5
t0 t(2p—1)3» 6 10 t(2y_1)4s-sq + 2 10 t(2,_ 1), Where 1 < v < [$] respectively. Also the color ¢+ 3
t0 t(20)2, ¢ + 4 10 t(24)3,..,2q + 1 10 £(2,), Where 1 < v < |5 |respectively.

Subcase 2: Wheng > 3,s =4

For the graph P e K, we have the color 1 to k1 & hy4, 2 to hy, 3 to hz and 1 to to1, 2 to 31,
3tots; & 3tot;; respectively.

Now the copies of complete graph K, for 1 < v < 2 we have the color w +2 to ¢(3,,_1),, and
the color ¢ +w + 1 to ¢(2,),, Where 2 < w < g respectively.

(ii)Case2:If¢>3,s=5&s>7

Subcase 1: When s =0,1,3 mod 4

In P, e K, the nodes h, (1 < v < s) of P have the color 1 to h, (v =1 mod 4), 2 to h,
(v=2 mod4),3toh, (v=3 mod4),4toh, (v=0 mod 4) respectively. When 1 < v < s,
for the nodes t,,,, of s copies of K, we grant the color 1 to ¢,; (v =2 mod 4),2tot,; (v=3
mod 4),3tot,; (v =0 mod 4),4tot, (v =1 mod 4). For the remaining nodes 1 < v < [$],
we grant the color 5 to £, _1)2, 6 t0 L(2y_1)3, 7 t0 L(2—1)4s--» ¢ + 3 10 t(2,,_1)4 TESPECticly. The
color ¢ + 4 10 t(2,)2, ¢ + 5 10 t(2)3s--n 2(q + 1) t0 £ 2, Where 1 < v < [ 5].

Subcase 2: When s =2 mod 4

For 1 <wv < sin P, we grant the color 1 to h, (v =1 mod 4),2 to h, (v =2 mod 4), 3 to
hy (W =3 mod4),4toh, (v=0 mod 4) respectively. And when 1 < v < s — 1, we grant the
colorltot,; (w=2 mod4),2tot,; (v=3 mod4),3tot,; (v=0 mod4),4tot,; (v=1
mod 4) and when v = s, the color 3to ¢,; (v =2 mod 4). Againfor 1 <v < [%], we grant the
5to t(2v71)2’ 6 to t(2v71)3’°"’ q + 3to t(2v71)q and q + 4 to t(Zv)Z’ q + 5 to t(zv):;,..., 2(q + 1) to
t 2'U .

( 2lghe absolute difference between the color classes is at most 1. The resultant graph P e K|,

is equitably colored. The upper bound,

2+ 1; if s=3,4,6;q>3

~(Ps e Ky) <
X=(Ps o Ky) {2(q+1); if s=5&s>7;¢q>3

As above, we know that x_(K) > x(K) and x(Ps e K;) = 2¢q. And we have x_(P, ¢ K, >
X(Ps ® K;) = 2q. The lower bound becomes,

X=(Ps o Ky) > 2q, fors>2,q>3.

Therefore, the extended corona product of P, with K, graph is

S .
2 < x=(Ps 0 K,) < 2+ L s=3,46,423 i
2q+1); if s=5&s>T;q>3

Parameters of y_(P; e K,)

« Probability Mass Function
Fors=5&s>7,q>3
() Ifs=0,2 mod4
1
— i 1<i<2¢+2
fi)=d2gea U Isis2at
0; otherwise

(i) Ifs=1 mod 4

s+ 1

_CT i i=14<i<

2s(q+11)’ f i=hdsisqg+3
f@)=q_S=1 . i =23 g14<i<? 1

PRI if i=23q+4<i<2(q+1)

0; otherwise
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(iii) If s =3 mod 4

s+ 1
— if i=1,2,5<i<
28(q+11)’ l.f 1 Y ’S_Z_q+3
g+ 1) if i=3,4¢+4<i<2¢+1)
0; otherwise
» Coloring Mean
Fors=5&s>7,¢q>3
() If s=0,2 mod 4
Mxe(PS'Kq)—{Zq;_3Q if 1<i<2(q+1)

(i) Ifs=1 mod 4

¢ +79+2 .
—  if
2(qg+1)
MXG(PS.KQ):
3¢ +3¢+4
=
2(g+1)
(i) If s =3 mod 4
2 _
q +7q 2; if
2(g+1)
Mxe(Ps'Kq):
3¢ +3¢+8
=
2(g+1)

e Coloring Variance
Fors=5&s>7,¢q>3
(1) If s=0,2 mod 4

2 _
UXE(PS qu) = { B
(i) Ifs=1 mod 4

q(¢® +4¢> + 299+ 74)
12(¢ +1)? ’

‘7>2<e (Ps o Ky) =

q(¢* +52¢*> —19¢ — 22)

12(¢+1)?
(i) If s = 3 mod 4

q* +4¢> + 53¢> + 98¢ — 144

(Q0+3)2g+1),

i=1;4<i<q+3

i=2,3;g+4<i<2(qg+1)

i=1,25<i<q+3

i=3,4q+4<i<2(q+1)

s if 1<i<2(g+1)

if i=14<i<q+3

if i=23q+4<i<2(¢+1)

12(q+ 1)2
O’ic(Ps o K,) =
q(q® + 52¢> = 91¢ + 50)
12(¢ +1)? ’

Cif i=1,2,5<i<q+3

if i=3,4q+4<i<2(q+1)



Equitable Coloring of Extended Corona 137

Theorem 3.4. The equitable coloring of extended corona of complete graph(K,) with cycle
graph(C,.) graph for q,r > 3 is given by

3q; if risodd
2q; if riseven

X=(Kq0Cr) = {

Proof. Let V(Ky) = {ty : 1 <w < q}and V(Cp)={gy : | <u <7r}. Let V(K,0C,) =
{tw: 1 <w < g} U{8uwu:1 <w<g,1<wu<r}bethenode set of K, e C,.

From the definition of Extended Corona, the graph K, e C, is obtained by taking corona of
K, with C,. and joining each vertex of i*" copy of C,. to every vertex of j* copy of C,. provided
that ¢; and t; are adjacent in K.

(i) Case 1: If r is even

For 1 < w < ¢ — 1, we grant the color 2w to the vertices ¢(,, 1) and the color 2¢ to ¢; in K.
Now for g-copies of C). and for 1 < u < (ﬂ grant the color as 1 to gj(2,—1), 2 t0 g(24), 3 t0
P2u—1)> 410 G2(2u)5--» 2¢ — 1 10 gg(2u—1)> 2q 10 gy(2u)-

(ii) Case 2: If r is odd

For 1 <w < g — 1, we grant the color 3w to the vertices ¢(,, 1) and the color 3¢ to ¢, in K.

Subcase 1: When » =0 mod 3

For 1 < u < r, we grant the colors 1 to gj, (v = 1 mod 3), 2 to g1, (v =2 mod 3), 3 to
giuw (=0 mod 3),4to g, (u=1 mod 3), 5 to go,, (u =2 mod 3), 6to g, (u=0 mod 3),
3¢ — 210 gg (u =1 mod 3), 3¢ — 1 to gy (v =2 mod 3) and 3¢ to gqy, (v = 0 mod 3)
respectively.

Subcase 2: When r =1 mod 3

For 1 < u <r—1, we grant the colors 1 to g;, (u =1 mod 3),2to g;, (u =2 mod 3), 3 to
g1 (=0 mod 3),4to g, (u=1 mod 3), 5 to go,, (u =2 mod 3), 6to g, (u=0 mod 3),
3¢ — 210 gg (u =1 mod 3), 3¢ — 1 to ggy (v =2 mod 3) and 3¢ to gq4y, (v = 0 mod 3)
respectively. When u = r, we have the color 3w — 1 to g, where 1 < w < gq.

Subcase 3: When r =2 mod 3

For 1 < u < r, we grant the colors 1 to gj, (v = 1 mod 3), 2 to gy, (v =2 mod 3), 3 to
g1 (=0 mod 3),4to g, (u=1 mod 3), 5 to go,, (u =2 mod 3), 6to g, (u=0 mod 3),
3¢ —2 10 gg (u =1 mod 3), 3¢ — 1 to ggy, (v =2 mod 3) and 3¢ to gqy, (v = 0 mod 3)
respectively.

When r is even, every color 1,3,5,...,2¢ — 1 crop up (%) times and the color 2,4, ..., 2¢ will
cropup (5 +1).

When r is odd
(i)r=0 mod 3

The color 1,2,4,5,7,8, ...,3g—2,3g—1 will crop up (%) times each and the color 3,6,9, ..., 3¢
will crop up (% + 1) times each.
@ii)r=1 mod 3

The color 1,4,7, 10, ..., 3¢ — 2 will crop up | | times each and the color 2,3,5,6,9, ...,3¢ —
1,3¢ will crop up [%] times each.
(iii) r =2 mod 3

The color 1,2,3, ..., 3¢ will crop up (“5) times each.

The absolute difference between the color classes is at most 1. The resultant graph K, e C..
is equitably colored. The upper bound,

—(K,eC)) < .
=Ky 0 C) 2q; if riseven

{3q; if risodd

As above, we know that y—(K) > x(K) and x(K, ® C,) = 2¢q. And we have y_(K, e C, >
X (K, o C;) = 2q. The lower bound becomes,

X=(K,eC,)>2q, forgq,r>3.
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Therefore, the extended corona product of K, with C,. graph is

3q;

2 < x=(Kq0Cy) < {
2q;

Parameters of y_ (K, e C,)

e Probability Mass Function

(1) If r is even

(i) If r is odd

(@ r=0 mod?3

if risodd

if riseven

if iisodd

if 1iiswhen

otherwise

if i=1,2,4,5,..3¢—23¢—1

0; otherwise

b)r=1 mod3

r+2
3q(r+1)°

fli) = r—1

3q(r+1)
0;

(©)r=2 mod 3

» Coloring Mean

(1) If r is even

if i=2,3,56,...3¢—1,3q

. if i=1,4,7,10,...3¢ — 2

otherwise

if 1<i<3q

otherwise

if iisodd
if iiseven

4. if i=1,2,4,5...3¢—23¢—1

qg+1
(i1) If s is odd
(a)r=0 mod 3
3q
2 b
fi (Kq0Cr) =
3(g+1)

3 5

if i=23,6,9,..,3q
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b)r=1 mod3

—1
3q2 C i i=1,4,7,9,..,3¢ -2
fix. (g 0 Cr) =
w; if i=2,3,5,6,..,3¢—1,3q
(¢c)r=2 mod 3
1
uxe(Kq-CT):{Mz+ o if i=1,2,3,...,3¢q
Coloring Variance
(1) If r is even
¢ —1
3 if iisodd
oy (PseK,) =
-1
q3 ; if iiseven

(1) If r is even
(@) Ifr=0 mod 3

3q2472; if i=1,2,45..3¢—-2,3¢—1
JiE(quCT):

M; if i=3,6,9,..,3¢

4
b)Ifr=1 mod3

@: if i=1,4,7,10,..,3¢-2
ol (Ko C,) =

3%%2; if i=2,3,5,6,..,3¢—1,3q

©)Ifr=2 mod 3

2 _
Uie(Kq'Cr):{gqlz 1; if 1<:i:<3q

Theorem 3.5. The equitable coloring of extended corona of cycle graph(C,.) with complete
graph(K,) is given by
When r is even

x=(Cr e Ky) =2q, if ¢,r>3

When r is odd

3q; if r=0,1 mod 3

X=(Cr o Kq) = {3q; if 3<r<r- L%J

. . if =2 mod3
3g+1; if otherwise
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Proof. Let V(Cy)={gy : 1 <u<r}and V(K,) = {ty, : 1 <w < q}. Let V(C, ¢ K;) =
{gu 1 <u<r}Uftuw 1 <u<r1<w<q}bethe node set of C;. & K,,.
From the definition of Extended Corona, the graph C, e K is obtained by taking corona

of C, with K, and joining each vertex of i** copy of K, to every vertex of j** copy of K,
provided that g; and g; are adjacent in C,.

(i) Case 1: If r is even

For I < u < 7, we grant the color w to ¢(,_1),, and the color ¢ + w to t(5,,),, respectively
where 1 < w <gq.

Subcase 1: When ¢ > 5
For 1 <wu < % the nodes of C.., we grant the color u to g(>,) and ¢ + u to g, 1.
Subcase 2: When ¢ < 7

For 1 < u < 7, we grant the color 1,2...q repeatedly to the nodes g, and ¢ + 1,...,2q to
the nodes g, respectively.

(ii) Case 2: If r is odd
Subcase 1: When r =0 mod 3

Forl1 <u <r.Ifu=1 mod 3 we grant the color w to t,,, if u =2 mod 3 we grant the
color ¢ + w to tyy, if u =0 mod 3 we grant the color 2¢q + w to ¢, where 1 < w < q.

For the graph C. and 1 < u < %, we grant the colors 1,2, ..., q repeatedly to g, (u = 2
mod 3), the colors ¢+ 1,q¢+ 2, ...,2q repeatedly to g, (u =0 mod 3),2¢+1,2g+2, ...,3q
repeatedly to g, (v =1 mod 3).

Subcase 2: Whenr =1 mod 3

Forl <u<r—1.Ifu=1 mod 3, we grant the colors w to t,,,. if v =2 mod 3, we
grant the colors ¢ + w to t,,,, if v = 0 mod 3, we grant the colors 2¢ + w to t,,, where
I <w < q. When u = r, we grant the color ¢ + w to t,,, where 1 < w < gq.

In the subcase 2, each of the colors 1,2, ..., ¢ have been occured Tgl times and the col-

ors ¢ + 1,...,2q have been occured ”%2 in the copies of K,. While the left over colors
2q+ 1,2q + 2, ...,3q has occured T3;1 times each in copies of K,. So, when coloring the
nodes of C., one must use the colors 1,2, ...,2q first for g, where 1 < u < r and without

altering the equitable coloring condition.

Subcase 3: When r =2 mod 3
@If3<qg<r—|5]

For1 <u <randu =1 mod 3, we grant the color w to t,,, v =2 mod 3 we grant the
color ¢ + w to ty,, and v = 0 mod 3 we grant the color 2¢g 4 w to t,,, where 1 < w < q.
By above, each of the colors 1,2, ...,2¢ have been occured %’1 times in the copies of K.

While the left over colors 2¢ + 1,2¢ + 2, ..., 3¢ has occured ’"T_z times each in copies of K.
So, when coloring the nodes of C'., one must use the colors 2qg + 1,2q + 2, ..., 3¢ first for
g Where 1 < u < r and without altering the equitable coloring condition.

(b) Otherwise

For1 <u <randu =1 mod 3, we grant the color w to t,,, and « =2 mod 3 we grant
the color ¢ 4w to t,,and u = 0 mod 3 we grant the color 2q + w to £, where 1 < w < q.

For 1 < u < r. We grant the color 2¢q + 1,2¢q + 2, ..., 3q to the nodes g, where v = 1,2
mod 3. When u = 0 mod 3, we have the color 3¢ + 1.

The absolute difference between the color classes is at most 1. The resultant graph C, e K,
is equitably colored. The upper bound, When r is even

x=(CreK,) <2q, if ¢qr>3
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When r is odd

3¢ if r=0,1 mod 3

- K< . i <r<r—|%

x=(C, e K,) < 3q; l.f3—7"—_7' 5] if =2 mod3
3g+1; if otherwise

As above, we know that y—(K) > x(K) and x(C, e K;) = 2¢. And we have x_(C, e K, >
X(C; ¢ K;) = 2q. The lower bound becomes,

x=(Cr ¢ K,) >2q, fors>2,q>3.

Therefore, the extended corona product of C,. with K, graph is
When 7 is even

x=(Cr 'Kq) =2q, if ¢gr>3
When r is odd

3q; if r=0,1 mod3
2¢ < x=(Cr e K,) < ; ] <r<r-—|% .
15 X=(Cr o Ky) < 3 l.f3_r_.r bJ if =2 mod3
3g+1; if otherwise

Conclusion

Finding p.m. f, mean, variance of equitable coloring of C.. ¢ K, has so many cases in it. It’s
a tedious process for generalizing the occurence of each color because in some case, we colored
randomly for some vertices. Hence, this part alone is an open problem to the reader.
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