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Abstract - Let G = (V, E) be a graph. A color class dominating set of G is a proper coloring C of G with the
extra property that every color class in £is dominated by a vertex in G A color class dominating set is said to be a
minimal color class dominating set if no proper subset of £ is a color class dominating set of G The color class

domination number of i is the minimum cardinality taken over all minimal color class dominating sets of G and is

denoted by }’x I:G ] Here we obtain }3{ I:G) for Open ladder graph and slanting ladder graph.
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I. INTRODUCTION
All graphs considered in this paper are finite, undirected graphs and we follow standard definitions of graph
theory as found in [3 ]

Let G = (V, E ] be a graph of order 2 . The open neighborhood N I:T.?] of a vertex I E VI:GJ
consists of the set of all vertices adjacent to 17. The closed neighborhood of 17 is N[T-"'] = N(L‘] U {1-'}
Foraset S SV, the open neighborhood N I:S :|is defined to be U - SN I:T-?‘) and the closed neighborhood
of S is N[S] =N I:S] US. For any set H of vertices of G, the induced sub graph {H} is the maximal
subgraph of G with vertex set H.

A subset S of V' is called a dominating set if every vertex in V—5is adjacent to some vertex in S5 A
dominating set is a minimal dominating set if no proper subset of Sisa dominating set of (. The domination
number "]—’I:G:J is the minimum cardinality taken over all minimal dominating sets of G. a ¥ — set is any
minimal dominating set with cardinality }. A proper coloring of G isan 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 (7 is called chromatic number of & and is denoted by X (G).

The join Gl + Gg of graphs Gl and Gg with disjoint vertex setvl and Vg and edge sets E 1 andEg is the
graph union Gl U Gz together with each vertex inVl is adjacent to every vertices in ¥3. An Open ladder
0 (L 2 ), p =2 is from two paths of
length 1. — lwith

V(G) = (w05, J1<i<=n}U{w,v; /2<1<n— 1} A Slnting ladder
graph SLT, is the graph obtained from two paths U5 ... .. ooe .. Uy and 14 V5 ... ... oo T by joining
each U;with1’; ¢ 1. In this paper, we obtain Yy I:G) for Open ladder graph and slanting ladder graph.
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II. MAIN RESULTS
Definition 2.1. Let (7 be a graph. A color class dominating set of Gisa proper coloring Cof G with the extra

property that every color classes in Cis dominated by a vertex in G . A color class dominating set is said to
be a minimal color class dominating set if no proper subset of € is a color class dominating set of G.The
color class domination number of (& is the minimum cardinality taken over all minimal color class

dominating sets of (7 and is denoted by}’x I:G J
Theorem 2.2.For the Open ladder graph O (L p] p= 2,
? if n = 0(mod3)
@ Lp)-¥y (0 (L2n = [2 {n—z]l
3

otherwise
Let L, = Ly, = Py X B, wherenn = 2
Let I/ (U(Lp)) ={u,, Uy, e e Uy, V) e e 1 Jand
E(U(Lp)):{u!-.u!-ﬂ.v!-v!-ﬂ Ji=123. m—-1D}u{uw 2<i<n—1)}

We consider three cases
Case (i). When 1 = 0(mod3)

P P . . . P
Decompose Lp into 3 copies of Lg. Assign 3 distinct colors say 21 — 1 and 21 (1= 1 ig)

{ugi-_g,vgi-_l,ugi-] and {1?3;-_2,1{3!-_1,Ugi-}respectively, we get a ), — coloring. So

w(0L,)=5=%

2 1 3 4 3 5 6 5 7 8 1
o

X

Case (i)).When 11 = 1(mod3)
2{n— 1]

. Assign two distinct colors say

Since n —1 = {]rmadBJ as in Case(i), Yy (Lz{n 1]) =

E{ri 2{in—1)

) + 1and( ) 4+ 2 to the vertices {Mn } and {T-?n } respectively, we get the required

coloring. Thus }’x (U(Lp)) = [ l + 2.
1 2 1 3 4 3 5 6 5 7 8 7 10

Z(n—2)

Case(iii). When 7 = 2(mod3).

2(n-2

]. Assign two distinct colors say

Since n—2 = ﬂ:’madS] , as in case(i)}’xd(f,z{n_zj) =
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E{ri 2) 2{n 2)

—)+1an

attain the }’x- coloring of L P Thus

) + 2. So the vertices {Hn 1: Vn } and {un. Vo 1} respectively, we

2(n—2)
v (L) = [F=2]+2
1 2 1 3 4 3 5 6 5 8 7 8 9 109 12 11

Theorem 2.3. Let SL = S Lz . be a Slanting ladder graph. Then

[M] +2 if 2n=0(mod4)
SL,) = %, (SLy )4 1,02
T’x( p) Vx\oLa [2{11 1Jl +1 if 2n=2(mod4)

Proof. Let SLF' = ‘S'Lzr: l:?l = g)be a Slanting ladder graph with
V(LG) == {ul,uzlug wan ....MH,UI,PE wan .....T-"'n}and
E(G) = {u!-li!-+1 Jllf'i = ?’L} U{'L?‘!-T-F‘!-+1 .r'!"' < ?’1} U {M!-T-?‘!-+1 r'!l =i=n-— 1]’ We

have two cases
Case(i). When 211 = 0 (mod4] . We consider three subcases

. n

Subcase 1.1 When 1 = 0(mod6)Forl = 1,2,... ... lEJ’

LetH; =< Ug;_5,Usi—s) Ugi—3r Ugi2, Usi—1.Us;

Vgi—s: Vai—ger Vei—zs Vei—as » Vgi—is, Vgi —>be the vertex induced subgraph of S L5, Then

for each L, assign colors 41 — 3, 41 — 2, 41 — 1 and 41 to the vertices{uﬁi-_a, Veis, 1?5!-_3} ,

{Ugi—s) Vei—s Vei—2 ). (Ugi—z) Ugi—1, Vei—1} and{uaa'—z- Ueg;, Vg } respectively. We obtain a
2(n— 3]

}’xfcolormg ofSLG So ¥, I:SLEHJ = I

Subcase 1.2 When 11 = 2(mod6)
Since n —2 =0 I:T]”,Gdf)), as the same coloring of 5L, 2(n—2) in

2(n—-3 2(n—3
Subcase 1.1, together with we assign two new colors say [ ( 3 ]I +1 and [%l + 2 tothe
vertices {un—ll Va1 ] and {Mn , Un} respectively. We  obtain }’x- coloring ofS LG.
2{n-3)
So 1 (SLan) = [F22] +2
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RO,

Figure 2. 2}"}{ I:SL 14‘

Subcase 1.3 When 1 = 4(mod6)
since 1 — 4 = 0(m0od6) by Subcase 1.1, ¥, (SLy, ) is obtained by ¥y { SLa(n g )in addition with

n—3 n—3
4 new colors say, 2 F 2 ]] + 1 and 2 [%l + 2 to the vertices {U.n_ 1.V 1} and {Un , Tfn}

n—3
respectively, to get a required }’x-coloring. Thus }’x (5 L 1 )=2 F - ]] + 2

ANRRANIANY

Figure 2.3}’x I:SL 10 JZS

Case(2). When 2n = 2(mod4)
We consider 3 subcases
Subcase 2.1 When 1 = 1(mod6)

Since n— 1 = ﬂ(madﬁ] By Subcase 1.1 }rx(SLE{n—l]) together with a new color say

n-1
2 [%l + 1 to the vertices {un-?}n} to attain the }’x- coloring  of SLEn' So

Yo (SLa )7 + 1.
4 5 6 7 8 7 8 9
®
IRNARARAN

Figure 2.4Y, (SL13 -9

Subcase 2.2 When 1 = 3 (mod6)

By using Subcase 1.1 ,we obtain the coloring of S5 Lz(n—3)~ Also we distribute three distinct colors say
2(n—1 2(n-1 2(n—1
[—{ 3 ]l -1 .[ {3 ]land [ {3 ]l + 1 to the vertices {un_z.un} , {un—llvn—l} and

-~ -1 .
{Un —2: ] respectively, to admit the }fx-coloring of SL 2n- S0 ¥y (b L 0 ]=[ ¢ 3 ]l +1
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AURUARINY

Figure Z.SYX(SLQ) =7

Subcase 2.3 When 11 = 5 (mod6]
Sincert — 5 =0 I:rﬂﬁdﬁ) SL n 1s obtained by SL n—s5 followed by

SL(SL) = 1y (Slos) + (L) = =] +1

JRARRIW

Figure 2.6 ¥, (SL14) = 8
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