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Abstract---A subset D of the vertex set V of the graph G(V,E) is

said to be a dominating set if every vertex in V — D is adjacent to at
least one vertex in D. The minimum cardinality of the dominating set
is called the domination number. The metro domination number is
the order of a minimum dominating set which resolves as a metric

as a metric set. It is denoted by y,;(G). In this paper we determine
the 2-metro domination number of open ladder graph.

Keywords---dominating set, domination number, metric dimension,
metro domination.

Introduction

Every graph considered here are simple, finite, undirected and connected. A
graph G=(V,E)and u,veV,d(u,v) is denoted as distance between Uand V

in G . We refer [5,6,7,8,9,10,11] for the works on metro domination .
A setS cV is called resolving set if for every U,V €V there exist We S, such

that d(u, W) * d(V, W). The resolving set with minimum cardinality is called
metric basis and its cardinality is called metric dimension and it is denoted by
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,B(G) A set D of vertices in a graph G is called a dominating set of G , If every

vertex inV —D is adjacent to some vertex in D, The minimum number
cardinality of a dominating setinG is called the domination number of G and
denoted by }/(G)

A dominating set D of V(G)having the property that for each pair of vertices
U,V there exists a vertexW inD such thatd(u,W)¢ d(V,W) is called the metro

dominating set of G or simply MD - set. The minimum cardinality of a metro
dominating set of G is called metro domination number of G and is denoted by

Vs (G)
Corollary 1.1: For any integer n, [ [O(Ln )] =2
Corollaryl.2: For any integer n 7/[O(Ln )] = {%J

2 Main Results
n+4

Theorem 1: For any integer N, y, [O(Ln )]:{TJ’ n>4.

Proof: Let G= O(Ln) be an open ladder graph on 2N vertices with
V(G)={u;,vi :1<i<n} and

E(G)={ui,Uis, Vi, Vi :1<i <n—=2fu{u;, v :2<i<n-1}.

) n+4
By wusing the corollary 1.2 and corollary 1.1, }/[O(Ln )]= > and

p [O(Ln )] =2. Since a metro dominating set D is also a dominating set,

Thus m[O(Ln)]Z[”;“J ————(©

To prove the reverse inequality, we find a metro dominating set of cardinality

|

We find a set D as follows

D, = {Uy, :1 21} n=2(mod 4)

D, = {vy :1>1}n=4(mod 4)
. . o n+4
Choose D in the above cases, then D is a dominating set and |D| =|——|. By

using corollary 1.1, the dominating set also serves a metric set.



3763

n+4
s, 7,(0(L, )< 13| ----@
_ n+4
From equation (1) and (2), y, [O(Ln )] = 5
Example 2.2: The metro domination number of open ladder graph is 4
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Figure:1 y, [O(L4 )] =4

Theorem 2:For any integer N, 7, [O(Ln )] = P‘IT—HI.—‘, n>8

Proof: Let G= O(Ln) be an open ladder graph on 2N vertices with
V(G)={u;,v;:1<i<n} and E(G)={u,,u,,,v,,v,, :1<i<n-1}u
{ui Vii2<is<n _1} with for each i, UiVi is the only edge between two paths.
W=V-D , now each Vi €W s either adjacent to any of the vertex of D.

Any vertex Vk € D , will dominates at least five vertices including itself.

Since metric dimension of an open ladder graph is 2, D itself serves as a metric
set.

Thus 7, [O(Ly )]Z{nTﬂ ————————— M

To prove yp, [O(Ln )] < (%L—l

We define a set D as follows D; = {Ug|_6 > 1} n= 2(mod 8)
D2 = {V8|,2 I Zl} n= 6(m0d 8)

We note that D is 2 dominating set for O(L,) and also D will serve a metric set

of O(Ly) as in corollary 2.2. Thus, ¥y, [O(Ln )] < lrnT—Fl—‘ ———————— (2)

From equation (1) and (2) yg, [O(Ln )] = lrnT—i_l—‘
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Example 2.1: The 2-metro domination number of open ladder graph is 3
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Figure: 2 j/ﬁz[O(LB)]: 3
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