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Abstract - Let G = (17, E) be a graph. A color class dominating set of ( is a proper coloring £ of  with the
extra property that every color class in Cis dominated by a vertex in {z. A colorclass dominating set is said to be a
minimal color class dominating set if no proper subset of Cis a color class dominating set of (5. The color class
domination number of {7 is the minimum cardinality taken over all minimal color class dominating sets of {z and is
denoted by F:li (Gj Here we obtain }-fx [E) for Triangular ladder graph and Mobius ladder graph.

Key words: Chromatic number, Domination number, Color class dominating set, Color class domination number.
Mathematics Subject Classification: 05C15, 05C69.

I.  INTRODUCTION

All graphs considered in this paper are finite, undirected graphs and we follow standard definitions of graph
theory as found in[2].

Let G = (V, E) be a graph of orderp. The open neighborhood N(17) of a vertex v € V(7 )consists of
the set of all vertices adjacent tow. The closed neighborhood of v isN[v] = N{v) U {v}. For a set§ S V,
the open neighborhood N[S5)is defined to be U,zsN(v) and the closed neighborhood of S is
N[S] = N(5)U 5 . Forany set Hof vertices of 7, the induced sub graph { H} is the maximal subgraph of (7

with vertex set H.

A subset 5 of ¥ is called a dominating set if every vertex in ¥ — 5 is adjacent to some vertex in5. A
dominating set is a minimal dominating set if no proper subset of 5 is a dominating set of &. The domination
number }*(G:l is the minimum cardinality taken over all minimal dominating sets ofis. A y —set is any
minimal dominating set with cardinality}y. A proper coloring of  is an assignment of colors to the vertices of
{r such that adjacent vertices have different colors. The smallest number of colors for which there exists a

proper coloring of { is called chromatic number of {7and is denoted by y ({7).

A color class dominating set of {r is a proper coloring € of{s with the extra property that every color class
in Cis dominated by a vertex in 3. A color class dominating set is said to be a minimal color class dominating
set if no proper subset of (s a color class dominating set of . The color class domination number of {7 is the
minimum cardinality taken over all minimal color class dominating sets of {& and is denoted by ¥y (G).This

concept was introduced by A. Vijayalekshmi and A.E. Prabhain [1]

For any two graphs & and H, we define the cartesian product, denoted by & * H, to be the graph with
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vertex set 1(G) X V(H) and edges between two vertices (it,,17; ) and (i, 17, ) iff either 1, = 1t and
v, v, EE(H)or uju, € E(G) and v7; = v,. A ladder graph can be defined as P, X P

' » Where . == 2

and is denoted by L .A triangular ladder graph T'L_, 1 = 2 is a graph obtained from L by adding the edges

"

1;V;5q, 1 =i = n — 1.The vertices of L are u,and v, ,1t; and v, are two paths in the graph L where
{ —{1.2,..n}. A mobius ladder graph M, is a graph obtained from the ladder graph B, % P, by joining
the opposite end points of the two copies of p,, .

II. MAIN RESULTS

Definition 2.1. Let {r be a graph. A color class dominating set of {r is a proper coloring € of G with the extra
property that every color classes in € is dominated by a vertex in . A color class dominating set is said to be a
minimal color class dominating set if no proper subset of C is a color class dominating set of {r. The color class
domination number of & is the minimum cardinality taken over all minimal color class dominating sets of &

and is denoted byy, (G).

Theorem 2.2. For the triangular ladder graph TL_, 11 = 2,

n+1 ifn=25
nvn =3 andn =5

¥ (TLy) = {
Proof:Let V(TL, ) = {u, ,v, /1=<i < n} and

E(TL,) ={uu,, /i<niU{v,vy fi<a}U{uv,, /i <n}
When =0 5, the proof is obvious.

Let 11 = & we have 4 cases.

Case(l). Whennn = 0 [mod4)

Loon
Decompose T'L,, into - copies of T'L and ¥, (TL,) = 4.Soy, (TL,) =n

2 1 5 6 5 8 9 11 9 11

2 4
TL, ] [ J I { N J [ I’
1 3 4 3

Figure 1 }"x (TLE) =12,

Case (2).When 11 = 1 [imod4). We consider 3 subcases.

Subcase 2.1When 12 = 0 (mod3). In this case, decompose T'L, into ;—z copies of 'L and
¥, (TLy) = 3Soy, (TL,) = n.
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Figure 2.1 }’y[TL.;) =9,

Subcase 2.2When 11 = 1(mod3]. T L,can be obtained from T'L,_, followed
byT'Lyandsince n — 4 = 0 (mod3).Soy, (TL,) — ,(TL,_s) + 1, (TLy). By

subcase 2.1 y, (T'L,,) =mn.

TLys

2 1 35 4 6 8§ 7 8 10 11 12 13

Figure 2.2 }'rx (TLlﬂj = 13

Subcase 2.3When 1 = 2(mod3]. Sincenn — 4 = 1 (mod4)and
(n —4) = 1 (mod3), by subcase 2.2,y (TL,,) = 1, (TL,_s) + 3, (TLy) = n.

TL,;

2 1 4 5 4 7 6 7 9 11 10 11 13 15 14 15 17

Figure 2.3 ¥, (Tly;) =17

Case (3).Whennt = 2({mod4). Here also we consider 3 subcases.
Subcase 3.1When 1 = 0(mod3]. By Subcase 2.1y, (TL,) =n.

TLg
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21 4 5 6 5 79 8 9 11 13 12 13 15 18 16 17

15 14 16 17 1

Figure 3.1 ¥ (TL,z) =18

Subcase 3.2 Whenn = 1(mod3), TL,, is obtained from T'L_, followed by

TL,. Since n — 4 = 0 (mod3) and by subcase 3.1,

}'rx (TL:) = }'r:.f [TLu—d-) + }'}(TLd-) =n

TL;o 2 1 2 4 5 7 & 9 8 10

Figure 3.2 ¥ (TLy,) =10

Subcase 3.3. Whenn = 2(mod3). TL,, is obtained from TL__, followed
ByTL,,since n — 6 = 0(mod4), by case (1)

Fx (TL;Ij = }'r:,.: [TL”_Gj + Erx(TLﬂj = M.

TL, 3 4 3 4 6 5 7 9 8 9 11 13 12 14

; N

Figure 3.3 ¥ (TLy,) =14

Case (4). When 11 = 3(mod4)
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Since n — 3 = 0(mod4) and TL, is obtained from TL  _ followed by T'L5, by

case (1) ¥, (TL,)= ¥ (TL,_5) + }*x[TE.E) =n

TLs

2 1 2 5 6 7 6 8 9 12 13 14 13 15
8 11 1 11

TR

1 3 15 14

Figure 4y, (TL,g) — 15

Theorem 2.3. Let M, be a mobius ladder graph.

%[’fﬂ =0 (mod 3)

Then ¥, (M,)= Inta .
[TJ otherwise

Proof: Let M, be amobius ladder graph with

V(M) = {u, g e tlpyyg, oo gy, ) we take

N(uw,)={u;_j upq,uy fori =2,3,....(n—1)

N[:II.}-) = {1:,}-_1, Ujsqs u}-_,!}forj =n+2,n+3).....(2n—-1)
N(uwy)={uq, g,

N(uw,)= {1, g typpUap)

N(u,ey) = {u, w1001

N(u,,) =f{ug,u,, sy g}

We consider 3 cases

Case (1)When n = 0(mod3)
Assign new colors, say 2i — 1, 2i |1 <{ < ;—z) to the vertices IV (1t; )
fort=2,5 . ..o (— Landl =(n+ 2),(n +5) v (20 — 17,

2n
we geta y, - coloring of M. So (M,) = \
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M,2 3

64 3
563

Figure 5y, (M;] = 6.

Case (2)When n = 1(mod3)

:I‘”_ljﬂ and

. 2in—1] .
Since 1 — 1 = 0(mod3) and by case (¥, (M,_,) = % Assign two new colors, say

2(n=1) 4 2 to the vertices fu,_}and {u,, }respectively, we attain ¥, -coloring of M. Thus
. Zn+4
r,(m,) = |22
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M;; 2 2
1
2
4 3
9
3 4
8 7
75 6

Figure 6y, (M3) = 10.

Case (3) Whenn = 2(mod3)

Since 1 — 2 = 0({mod3] and by case (1) ¥, (M,_,) = zl‘%_:}. Assign two new color, say (:I‘?;_::')H

2(n—2)

3
¥, (M,) = [

and(

)+2 to the vertices {”':-z—lr IJ.',:”} and {”;;r “’:u—l} respectively. We get a ¥ coloring of M, . So

:;-z+4J
|

M14
2 2

99
10

77
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Figure 7y, (M ,) = 10
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