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Abstract

A proper coloring &= {Cy,Cy, . ... ... c,} of a graph G = (V, E) is a dominator color class
dominating set of G if each v € V(G) is dominated by a color class C; € and each C; €eC
dominates a vertex u € V(G).The minimum number of color classes that satisfy the above
condition is known as dominator color class domination number of G and is denoted by
yxd(G). In this paper, we find the dominator color class domination number of ladder, open
ladder and slanting ladder graphs.

Key Words: dominator color class dominating sets, dominated color class domination
number.
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1 Introduction
In this paper, we only consider ladder,open ladder and slanting ladder graphs. Further
terminology can be found in [3].

A proper coloring = {Cl, Cyyen en e CX} ofagraph G = (V, E) is a dominator color class
dominating set of G if each v € V(G) is dominated by a color class C; € and each C; €€
dominates a vertex u € V(G).The minimum number of color classes that satisfy the above
condition is known as dominator color class domination number of G and is denoted by
¥%,2(G).This notion was introduced by A. Vijayalekshmi and P. Niju in [2].
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The cartesian product of two graphs G, = (V4, E;)and G, = (V,, E,) , denoted by G, X G, is a
graph with vertex set V; x V, and edges between two vertices (u,, v;) and (u,, v,) if and only
if either u; = u, and v,v, € E(G,) (or)u,u, € E(G,) and v, = v,. A ladder graph can be
defined as P, X B, where n > 2 and is denoted by and L,|V(L,)| = 2n ,n = 2.An open
ladder graphO(L,,), is obtained from two paths of length n — 1 with V(L,) = {wv;/ 1 <i <
n} and E(Lp) = {wujy1, Vivip /1 <i<n—-1}u{yv;: 2<i<n-1}. A slanting
ladder graph SL,, = SL,, (n = 3) is agraph obtained from two paths uy,u, ......u, and
V1,V .. ... Uy DY Joining each wwith v;;1(1<i<n-1). In this paper, we obtain
dominator color class domination number of ladder graph, open ladder and slanting ladder
graph.

2 Main Results

Theorem 2.1. Let L,, be a ladder graph of order 2n. Then

(L ) { if piseven
P p+1 ifpisodd’

Proof: Let L, = Ly, = py X p, and let V(L,) = {uy, uy, ... ... Upp JWithdegu; = 2 for
i=1mn,(n+1),2nanddegu; = 3 forall j # i.

We take N (u;) = {uj_q, Ujrq, Ujrnt fori = 2,3,...........(n—1) and

N(w) = {uji—, wjs1, wjin} forj = (n + 2),(n + 3), ........ (2n — 1). We consider two cases
Case (1): When p = 0(mod2)

Decompose L, in to § copies of L,. Assign new colors, say 2i —1,2i (1<i < g)to the
vertices {u,;_q, U4} and {uzi,qu(n_l)} respectively. We attain a y, coloring of L,. So
de(Lp) =P

10 11
10 9
Figurel YA (Lyp) = 12
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Case (2): Whenp = 1(mod2)
Since p — 1 = 0(mod2), L, is obtained from, L,_;followed by p,. Asin
case (i) y3(L,-1) = p — 1. Assign two new colors, say, p and p + 1 to the

vertices {u,,} and {u,,} respectively. We get a y,?- coloring of L, Thus

yxd(l'p) =p+1
1 2 3 4 5 6 7 8 9 10
2 1 4 3 6 5

Figure2 YA (Lyp) = 12

12

g8 7 10 9 11

Theorem 2.2. Let O(L,,) be an open ladder graph. Then

4 _(p+1 if p=1(mod4)
Yy (O(Lp) - { p+2 otherwise

Proof: Let V(O(Lp)):{ul,uz, cer eee en eee e e U JWith degu; = 1
fori=1n(n+1),2nanddegu;=3Vj #1i.

We have 2 cases.

Case (1): When p = 1(mod 4)

Assign  four distinct colors, say 1,2, pandp+1 to the pendent vertices
{us}, {u,}, {uy, 1 Jand {u,, Jrespectively.

Let H = (Uyp, coee e Up—q, Upgqs ooe one Upn—1). Then H = L,,_,. Decompose H into IP%ZJ copies of
L, and one copy of L.
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Assign distinct colors 4i —1,4i,4i +land4i+2(1<i < [’JAL;ZJ to the vertices
{Uai—1, Untaizz, Unsaid (Uaicos Uais Uniai—1h {taier} and {Upgi443

respectively. Also assign 2 distinct colors say, (p — 2)and (p — 1) to the vertices

{Uun—3,Un_1,Uzn_2} and {Uy_5, Upy_3, U1} respectively, we attain a y® — coloring of
0(Ly)- Thus v (0(L,)) =p + 1.

1 2 1 4 6 7 6 8 10 11 10 12 14

31 4 5 4 6 8 9 8 10 12 13 12

Figure 3 ¥i(0(Ly3)) = 14
Case (2): Whenp =0, 2,3 (mod4)
We have three subcases
Subcase 2.1: When p = 0(mod4)

Assign 4 distinct colors say 1,2, (p + 1) and (p + 2) to the pendant vertices of L,. As in
case (1) H is decomposed into [%J copies of L, and one copy of L,.Assign distinct colors,

say 4i—1,4i,4i+1land4i+2(1<i < [”4;2] to the same vertices as in case (1). Also

assign 2 distinct colors say (p — 1) and p to the vertices {u,,_,, uy,—1} and {u,,_;, usp_»}
respectively. We attain a y,¢ — coloring of L,,. Thus 2(0(L,)) = p + 2.

10 11 10

I

8 10 12

Figure4 YA(0(Ly2)) = 14
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Subcase 2.2: When p = 2(mod4)
Since p — 2 = 0(mod4) and as in case (i), H can be decomposed into p4;2
copies of L,. Assign each 4 distinct colors 4i — 1,4i,4i + 1 and 4i + 2

1<i< pT_z) to the said vertices above, we get a ¥ — coloring of L,. So y4(L,) =4+

(B2)4a=p+2.

1 2 1 4 6 7 6 8 10 11 10 12 14 16

31 4 5 4 6 8 9 8 10 12 13 12 15
Figure 5 Y2 (Lya) = 16

Subcase 2.3: When p = 3(mod4)
Assign 3 distinct colors say 1,2 and (p + 2) to the pendant vertices say{u, }, {u,}

and {u,,} respectively. Let H = (uy, ... Up_p, Upyip, Upss, --Upp_ppand H can be
decomposed in[%] copies of L,. Apply the same coloring to thevertices in H. Also apply

two distinct colors say, p and p + 1 to the vertices{u,,_;} and {u,,, u,,_,} respectively, we
obtain a y¢- coloring of L,,. Soy#(L,) = p + 2.

1 2 1 4 6 7 6 8 10 11 10 12 14 15 17

s ®

5 4 6 8 9 8 10 12 13 12 14 16

Figure 6 Y (Lys) = 17
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Theorem 2.3. Let SL,, be a slanting ladder graph. Then
¥ (SLy,) =n+1vVn=3.

Proof: Let SL,= SL,,(n>3) be a slanting ladder graph with V(SLy,) =
{ug, ug, cer e U, U, Vg, e v JandE (SL,,) = {uuiqli < n} U {vvqli <n}u
fuivi 1 <i<n-1}

Assign 3 distinct colors say 1,n—1 and nto the vertices say {v,}, {v,} and {u,}
respectively

Assign distinct colors say 3i+ 1 (1 <i< BJ) to the vertices {v3;;1}1<i< EJ Also

assign distinct colors say 3j — 1 and 3j (1 <j< ED to the vertices {us;_,, us;, v3;} and
{u3-1,v31-1} respectively, we obtain a ¥ — coloring of SL,,. Thus y*(SL,) =n+1Vn >
3.

11 12 11 13

ANRRARNRANAARY

6 5 7 9 10 9 11 13

Figure?7 ¥2(SLyy) = 15
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