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Abstract

Let G = (V,E) be a graph. Let ¢ = {%),%5,%5...%y} be a proper coloring of G.% is called a dominator color
class dominating set if each vertex v in G is dominated by a color class C; € ¥ and each color class C; € % is
dominated by a vertex v in G. The dominator color class domination number is the minimum cardinality taken
over all dominator color class dominating sets in G and is denoted by y;f(G). In this paper, we obtain y‘é(G) for
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1. Introduction

All graphs considered in this paper are finite, undirected
graphs and we follow standard definitions of graph theory
as found in [4].

Let G = (V,E) be a graph of order p. The open neigh-
borhood N(v) of a vertex v € V(G) consists of the set of
all vertices adjacent to v. The closed neighborhood of v is
N[v] =N(v)U{v}. For a set S C V, the open neighborhood
N(S) is defined to be U,csN(v) and the closed neighborhood
of S is N[S] = N(S)US. For any set H of vertices of G, the
induced sub graph (H) is the maximal sub graph of G with
vertex set H. A subset S of V is called a dominating set if
every vertex in V — S is adjacent to some vertex in S. A domi-
nating set is a minimal dominating set if no proper subset of S
is a dominating set of G. The domination number ¥(G) is the
minimum cardinality taken over all minimal dominating sets

of G. A y— set of G is any minimal dominating set with car-
dinality y. A proper coloring of G is an assignment of colors
to the vertices of G such that adjacent vertices have different
colors. The smallest number of colors for which there exists
a proper coloring of G is called chromatic number of G and
is denoted by x(G). A dominator coloring of G is a proper
coloring of G in which every vertex of G dominates at least
one color class. The dominator chromatic number is denoted
by x4(G) and is defined by the minimum number of colors
needed in a dominator coloring of G.

A dominator color class dominating set of G is a proper
coloring of G with the extra property that each vertex v in G
is dominated by a color class C; € ¥ and every color class
in C; € ¥ is dominated by a vertex in G. A dominator color
class dominating set is said to be a minimal dominator color
class dominating set if no proper subset of € is a dominator
color class dominating set of G. The dominator color class
domination number of G is the minimum cardinality taken
over all minimal dominator color class dominating sets of G
and is denoted by )QI(G) This notation was introduced by
A.Vijayalekshmi et.al in [3].

The join G| + G, of graphs G and G, with disjoint vertex
set V| and V, and edge sets E; and E> is the graph union
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G1 U G, together with each vertex in Vj is adjacent to every
vertices in V,. The Fire cracker graph F(n,k) is the graph
obtained by the concatenation of nk -stars by linking one leaf
from each. The F(n,k) has order nk and size nk — 1. A Gear
graph is a graph obtained by inserting an extra vertex between
each pair of adjacent vertices on the perimeter of a Wheel
graph W, ,,. The flower graph Fl, is the graph obtained from
a helm graph by joining each pendant vertex to the central
vertex of the helm. The sunflower graph Sf; is the resultant
graph obtained from the flower graph of wheel W; ,, by adding
pendant edges to the central vertex.

2. Main Results

Definition 2.1. Let G = (V,E) be a graph and let € = {1, %>,

.. €y} be a proper coloring of G.€ is called a dominator
color class dominating set if each vertex v in G is dominated
by a color class 6; € € and each color class C; € € is dom-
inated by a vertex v in G. The dominator color class dom-
ination number is the minimum cardinality taken over all
dominator color class dominating sets in G and is denoted by

%(G).

Theorem 2.2. For the Fire cracker graph F(n,k),

3 ifn=k=2

4 ifn=2andk >3
andn=3and k=2
ifn>4and k=2
2n otherwise

Proof. Let
v (F) = {22}

with deg u;; =k—1,1 <i<nandu, is adjacent to u;;,2 <
Jj<k.If n=2andk > 2, the proof is obvious. We consider
two cases.
Case (1): Whenn >4 and k=2
We have three subcases,
Subcase 1.1: When n = 0(mod3). For, m =1,2,...... 2.
Let Hy = (U3m—2,1,U3m—2,2, U3m—1,1,U3m—12,U3m,1,U3m2) be
the vertex induced subgroup of F, ;. Assign four distinct col-
ors 1,2,3 and 4 to the vertices {u3m—12},{t3m—22,U3m—1,1,
U2}, {usm—2,1} and {uz,, 1 } respectively.

This dominator coloring satisfies one requirement and

Foi ~ %H,, Then ¥ (Foi) = %
4 2 7
2 | : % 5
Flgure1 755( 62) =8

Subcase 1.2: When n = 1(mod 3)
Since n— 1 = 0(mod3),F,  is obtained by F,_; ; followed
by F]7k.
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Figure 2. ¥; (F;

So 1y (Fuk) = ¥y (Faoi k) +% (Fii) = %
Subcase 1.3: When n = 2(mod3),
Since n—2 = 0(mod 3), F, 4 is obtained from F;,_ 24 followed

by Fa . So, ¥y (Fux) = ﬂ(Fn 20) +V (o) =%

1]

Figure 3. 7/’ (Fii2) =15
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Case (2): Whenn=3,k>3andn>5k>3

In this case, we assign n distinct colors say 1,3,5,...... (2n—
1) to the vertices {uji},{uar}..c..o ... {un1} respectively.
Also assign n distinct colors say 2,4,6,...... 2n to the vertices
{uij/2<j<k} {wj/2<j<k}.... {unj/2 < j<k}re

spectively, we get a yd coloring of F;, ;. Thus j/l ( n k) 2n

2 2 2 4 4 4 6 8 8 10

Y

10 1012 12 12

Figure 4. (F6 7)=12
O
Theorem 2.3. For the Gear graph G,, whenn >3
47” if n =0(mod3)
Y% (Gn) =14 4[%]+2 ifn=1(mod3)
4%]+3  ifn=2(mod3)
Proof. LetV (Gn) ={v}U{vi,va,...vo }U{ui,uz,...u,} whe

-re u is the central vertex and degu; =3 and degv;—2,1 <i<n.
We have 3 cases.
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Figure 5. y‘é (G2) =16

Case (i): When n = 0( mod 3)

Assign colors 1 and 2 to the vertices {u; } and,{u,v,vi2} re-
spectively. Assign distinct colors say 3,5,7... (% — 1) to the
vertices {uz,u3},{v3,va},{us,us},{ve,vo},...{vu_3,vu_2},
{ty—1,u,} and colors 4,68, ..., %.

Case (ii): When n = 1(mod 3)

As in case (i), the same coloring together with two additional
colors say # +1 and % +2 assigned to the vertices {u,}
and {v,} respectively. We obtain the yg coloring of G,. So

Y (Ga) = % +2.

10 9
Figure 6. ¥y (G13) = 18

Case (iii): When n =2(mod 3)

Apply the same coloring in case (i) and together with three
distinct colors say 47" +1, %’1 +2 and 47” + 3 to the vertices
{Vn—2,Vvn—1},{un—1} and {u,} respectively, we get the re-
quired coloring. Thus ¥4 (G,,) = 43

Figure 7. ¥y (Gy) = 27

Theorem 2.4. If G is a Flower graph Fl,,

ﬁwm:{ﬁ

if nis even
if nis odd

1045

Proof. The Flower graph Fl, is obtained from a helm graph
by joining each pendant vertex to the central vertex. Let
V(Fl,) = {u1,uz,....... upn+1} where u; is the central ver-
tex, u;(2 <i<n+1) is the vertices on the cycle C, and
uj(n+2 < j<2n+1)is adjacent to uu;(2 <i<n+1) and
u1. We have two cases.
Case (i): When 7 is even.
Let € = {%1,%>,%3, %4} be adominator coloring of Fl,, with
61 ={u1},6={ur,ua,...un}, ¢ ={us,us,...uyy1} and
{tn42,- .. uons1} respectively.

Then the color classes 671, %>, 63, ¢4 are dominated by the
vertex u; and each vertex is dominated by the color class % .
In this case y;é (Fl,) =4.

Ug 2

Uz

4U1 2UT

ug 2 us 4

Jus
2 us
Figure 8. ng (Fl,) =4

Case (ii): When n is odd. Let € = {%1,%,63,%64,%5}
be a dominator coloring of F1, in which €| = {u;}% =
{uz,u4,...un_1}‘53:{u3,u5 ...... un} %4:{un+1}and‘55:
{un+2,- . uzut1} respectively. As in case (i) y‘é (Fl,) =5.

2u0 4

2un

PATE!

2 ui2

Figure 9. y)‘f (Fl;) =5

Theorem 2.5. For the sunflower graph Sf,,

4 ifniseven

n23,7é¢i(sfn) :{ 5 ifnisodd

Proof. Let G be a flower graph with pendant edges attached
to the central vertex. Then G is a sunflower graph Sf,,. By
Theorem 2.9 we assign the same dominator coloring of Fi,

0gl0
S0,
S5027:

(N
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in the color 2 to the pendant vertices {va,12,V2n+3, - V3nt1}
we obtain the )Q’— coloring of Sf,,. Hence,

4 if n is even
ﬁ(an):{ 5if n is odd

(1]

[2]

31

[4]

[51

Figure 11. n is even y)‘? (Sfa) =4
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