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ladder and mobius ladder graph
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Abstract

Let G be a finite, undirected and connected graph with minimum degree at least one. A proper coloring % of G is
said to be a total dominator color class total dominating set of G if each vertex properly dominates a color class
in ¢ and each color class in % is properly dominated by a vertex in V(G). A total dominator color class total
dominating set D of G is a minimal total dominator color class total dominating set if no proper subset of D is a
total dominator color class total dominating set of G. The total dominator color class total domination number
is the minimum cardinality taken over all minimal total dominator color class total dominating sets in G and is
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denoted by yjcd(G). Here we obtain yjcd(G) for ladder graph and mobius ladder graph.
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1. Introduction

All graphs considered in this paper are finite, undirected
graphs with minimum degree at least one and we follow
standard definitions of graph theory as found in [8]. Let
G = (V,E) be a connected graph with no isolated vertices.
The open neighborhood N(v) of a vertex v € V(G) consists
of the set of all vertices adjacent to v. The closed neighbor-
hood of v is N[v] = N(v)U{v}. For a set S C V, the open
neighborhood N(S) is defined to be UyesN(v), and the closed
neighborhood of S is N[S] = N(S) US. For any set H of ver-
tices of G, the induced subgraph (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 dominating set S is called a minimal dominating set if
no proper subset of S is a dominating set of G. The domina-
tion number y(G) is the minimum cardinality taken over all
minimal dominating sets of G. A y-set of G is any minimal
dominating set with cardinality 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 chro-
matic number of G and is denoted by ¥ (G). A total dominator
coloring of G is a proper coloring of G with the extra property
that every vertex in G properly dominates a color class. The
total dominator chromatic number is denoted by J;4(G). This
notion was introduced by [9]. A color class dominating set
of G is a proper coloring € of G with the extra property that
every color classes 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 domi-
nating set of G. The color class domination number of G is
the minimum cardinality taken over all minimal color class
dominating sets of G and is denoted by ¥, (G). This notion
was introduced by [4].
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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 4; € € and each color class
; € € is dominated by a vertex in G. The dominator color
class domination number of G is the minimum cardinality
taken over all dominator color class dominating sets in G
and is denoted by 7@5’ (G). This notion was introduced by
[5]. For any two graphs G and H, we define the cartesian
product, denoted by G x H, to be the graph with vertex set
V(G) x V(H) and edges between two vertices (u1,v;) and
(uz,v2) are adjacent iff either u; = up and viv, € E(H) or
ujuy € E(G) and vi = v,. A ladder graph can be defined as
P, x B,, where n > 2 and is denoted by L,,. A mobius ladder
graph M, is a graph obtained from the ladder graph P, x P,
by joining the opposite end points of the two copies of P,.

2. Main Results

Definition 2.1. Let G be a connected graph with minimum
degree at least one. A proper coloring € of G is said to be
a total dominator color class total dominating set of G if
each vertex properly dominates a color class in € and each
color class in € is properly dominated by a vertex in V(G).
A total dominator color class total dominating set D is a
minimal total dominator color class total dominating set if no
proper subset of D of G is a total dominator color class total
dominating set of G . The total dominator color class total
domination number is the minimum cardinality taken over all
minimal total dominator color class total dominating sets in
G and is denoted by Y, (G).

Theorem 2.2. Let L, be a ladder graph of order 2n. Then

d | n+2 ifniseven
%C(Lp)_{ n+1 ifnisodd
Proof. Let L, = L, = P x B and
let V(Ly) ={vi,v2,...Va,Vnt1,...v2,} With deg(v;) =2 for

i=1,n, (n+1) 2n and deg (v;) =3 for j #i. Wetake N (v;) =
{vi— l,v,+1,v,+n} for i = 23,...(n — 1) and
N(vj)={vj-1,vj+1,vjon} for j=(n+2),(n+3),...,(2n—
1). We consider two cases.
Case (i): When n = 1(mod?2)
The vertices {v4i+1} (1 <i < |%]) receive distinct colors, say
4i+2 and the vertices {vyi4i—1} (1 <i< |%]) receive dis-
tinct colors, say 4i respectively. Assign colors, say n and
(n+1) to the vertices {v,_1,va, } &{v,} if n = 1(mod4) and
the vertices {vy,von—1} &{va, } if n = 3(mod4) respectively.
Assign distinct colors, say (4i— 1)&(4i+1) (1<i<|[%])
to the vertices {Vai—1,Vn+4i—2,Vardi} and {vai, vaiy2, Vapaivt
respectively, we attain a %cd — coloring of L,,s0 y}'cd (Lp) =
n+ 1. Case (ii): When n=0(mod?2)
When n— 1 = 1(mod2)& by case (i), Vﬂtcd (Lyp—1) = n. Assign
two new colors, say n+ 1&n + 2 to the vertices {v, } & {va, }
respectively, we obtain a 7)’(‘1 - coloring of L,. Thus y)’f (Lp) =
n+2.
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Figure 2. ¥ (Ly) = 14

Theorem 2.3. Let M, be a mobius ladder graph with n > 5.
Then

n+2  ifn=0(mod4)
Y (M) =< n+1 ifn=13(mod4)
n ifn=2(mod4)
Proof. Let M, be a mobius ladder graph with
V(M) ={u;,vi/i=1,2,...n}. We take
N (u;) = {ui—1,ui41,vi/i=2,3...(n—1)}
N() = {vict,vir1,ui/i=23...(n—1)}
N (u1) = {u2,vi,vn}
N (un) = {ttn—1,v1,Vn}
N(vy) = {vo,u1,u,}
N (vi) = {up,u1,vn—1}

We consider 3 cases.

Case (i): When n = 0(mod4)

Assign colors, say 1&2 to the vertices {u, } & {vi,up—1,vn}
respectively. Also assign colors say (n—1),n, (n+1)&(n+2)
to the vertices {u,—3},{un—2},{vai2} & {vn 1} respectively.
Assign colors, say 2i — 1 &2i (z =2,4,6.. ) to the ver-
tices {upi—3,vai—2,uzi—1 } &{ui—2} respectlvely Again re-
ceive colors, say 2i — 1&2i (i =3,5...% — 1) to the vertices
{vai—3,u2i—2,v2i—1} &{v2i_»} respectively, we obtain a jétd -
coloring of M,,. So )/)’Cd (M) =n+2.

Case (ii): When n =1,3(mod4)

Assign colors 1&2 to the same vertices as in case (i). We
consider 2 subcases.

Subcase 2.1. When n = 1(mod4):

Assign colors, say 2i —1&2i (i =2,4,6...|%]) to the ver-
tices {upi—3,voi—n,uzi—1} &{uzi—»}  respectively. Also as-
sign colors, say 2i — 1&2i (i =3,5...5+ 1) to the vertices
{vai—3,u2i—2,v2i—1} & {vai_2} respectively. In addition, that
assign two distinct colors say n and n+ 1 to the vertices
{vu—2} &{v,—1}, we geta 3/ - coloring of M,,. Thus 7/;'6 (M) =
n—+1.

Subcase 2.2. When n = 3(mod4):

Assign colors, say 2i — 1&2i (i =2,4,6... {gj — 1) to the
vertices {uaj—3,vai—2,uzi—1 } &{uzi—»}  respectively. Also
assign colors, say 2i — 1&2i (i=3,5...|4| —2) to the ver-
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Figure 4. v,/ (L17) = 18

tices {vpi—3,u2i—2,vai—1 } & {vai_2} respectively. In addition
that assign 4 distinct colors say n —2,n— 1,n and n+ 1 to the
vertices {vp—a,un—3},{va—3},{tn—2,vn—1} &{vy_2} respec-
tively, we attain a y;'cd - coloring of M,,. Hence V;Cd (M) =n+1
Case (iii): When n = 2(mod4):
Assign colors 1&2 to the same vertices as in case (i). We as-
sign colors, say 2i — 1&2i (i =2,4,6...% — 1) to the same
vertices as in case (i) & assign colors,
say 2i — 1&2i (i =3,5... %) to the same vertices as in case
(i). We get the required result hence y)tcd (M,)=n

O

References

1" A. Vijayalekshmi, Total Dominator Colorings in Graphs,
International Journal of Advancements in Research &
Technology, 1(4) (2012), 1-10.

1235

Figure 6. % (L14) = 14

(21" A. Vijayalekshmi and S. Anusha, Total Dominator Chro-
matic Number on Various Classes of Graphs, Inter-
national Journal of Scientific Research and Reviews,
8(4)(2019), 32-40.

31" A. Vijayalekshmi and J. Virjin Alangara Sheeba, Total
Dominator Chromatic Number of Paths Cycles and Lad-
der graphs, International Journal of Contemporary Math-
ematical Sciences, 13(5)(2018), 199-204.

[41" A. Vijayalekshmi and A.E Prabha, Introduction of color
class dominating sets in Graphs, Malaya Journal of
Matematik, 8(4)(2020), 2186-2189.

I51" A. Vijayalekshmi and P. Niju, An Introduction of Dom-
inator color class dominating sets in Graphs, Malaya
Journal of Matematik, 9(1)(2021), 1015-1018.

(6] A. Vijayalekshmi and S. Anusha, Dominator Chromatic
Number on Various Classes of Graphs, International Jour-
nal of Scientific Research and Reviews, 9(3)(2020), 91—
101.

71" A Vijayalekshmi and A.E.Prabha, Color Class Dominat-
ing Sets in various classes of graphs, Malaya Journal of

608267

)
AW



Total dominator color class total dominating sets in ladder and mobius ladder graph — 1236/1236

Matematik, Vol. 9, No.1, pp. 195-198, 2021.
81 F. Harrary, Graph theory, Addition-Wesley Reading Mass,
1969.
M.L Jinnah and A. Vijayalekshmi, Total Dominator Col-
orings in Graphs, Ph.D Thesis, University of Kerala,
2010.
A E.Prabha and A.Vijayalekshmi, Color Class Dominat-
ing Sets in ladder and grid graphs, Malaya Journal of
Matematik, Vol. 9, No.1, pp. 993-995, 2021.
Terasa W. Haynes, Stephen T. Hedetniemi, Peter Slater,
Domination in Graphs, Advanced Topics, New York,
1998.
Terasa W. Haynes, Stephen T. Hedetniemi, Peter Slater,
Domination in Graphs, Marcel Dekker, New York, 1998.

91
[10]
[11]
[12]

References

ok ok ok ok ok ke k k
ISSN(P):2319 — 3786
Malaya Journal of Matematik
ISSN(0):2321 — 5666
ok ok kK ok Kk ok

1236 X


http://www.malayajournal.org

	Introduction
	Main Results
	References
	References

