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Abstract: A dominating set D of a graph G = G(V, E) is called Metro dominating set of G. If for every pair

of verities u, v there exists a vertex w in D such that d(u, w) # d(v,w). The K-metro domination number

of triangular ladder graph (yg, [TL,]), is the order of smallest K-dominating set of [TL,,] which serves as

a metric set. In this paper we calculate K-metro domination number of triangular ladder graph

(¥, [TLnD-
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1 Introduction

Every graph considered here are simple, finite,
undirected and connected. A graph ¢ = (V,E)
and u,veV,d;(u,v) is denoted as distance
between u and v in G. We refer
[5,6,7,89,11,13] for the works on metro

domination.

2 Known results

Definition 2.1: A set D of vertices in a graph G
is called a dominating se G. If every vertex in
V — D is adjacent to some vertex in D. The
domination number y(G) of a graph G is the
minimum cardinality of a dominating set in

G[1],[2].

Definition 2.2: A setS C V is called resolving
set if for every u,v € V there exist w € S, such
that the distance between vertices u,v € V is
represented asd(u,w) #d(v,w). A set of
vertices S € V(G) resolves G, then S is a
resolving set of G and its minimum cardinality
is a metric basis of G,and its cardinality is the

metric dimension and it is represented by S(G).

Definition 2.3: Metro domination number
introduced by B.Sooryanarayan and
Raghunath.P[4]. A dominating set D of V(G)
which is both dominating set as well as
resolving set is called the metro dominating set
of G. The minimum cardinality of metro

dominating set of Gis called metro domination
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number of G, and denoted by y3(G).

Definition 2.4: A ladder graph L, is defined
by L, =P, x K, whereB,is a path with n
vertices and x denotes the K, is a complete

graph with two vertices

Definition 2.5: A triangular ladder TL,,n > 2
is a graph obtained from L, by adding the
edges u;v;411 < i <n— 1. The vertices of L,
are u; and v;. u; and v; are the two paths in

the graph L,, wherei = 1,2,3, ...n.

Corollary 2.6: For any integer n, B[TL,] = 2

Corollary 2.7: For any integern > 3, the
distance irregularity strength from the
triangular ladder

graph L, isdis(L,) =n
3 Main Results

Theorem 3.1: For any integer n, yg[TL,] =

[21:3]’n > 4

Proof: Let G = T(L,) be a triangular ladder
graph on 2n vertices with

V(TL,) = {uvy|1 <i <n}

and E[TL,] = {wuiy, | i <njUfvwyq 10 <
n}U{uuiq i <n}

By using the corollary 2.6, and [12], since a
metro dominating set D also a dominating set.

2n+3

Thus vplTL,] = [T]
(1)

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

We define a set D as follows
Dy ={ug;_1:1 = 1},n = 4(mod 5)
D, = {vg_4:1 = 1},n = 1(mod 5)

We note that D is also dominating set for T (L,,)
and also D will serves as metric set of T(L,) as
in

corollary 2.6.

Thus YplTL,] < [2n5+3]
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(2)
From (1) and (2),

2n+3]

vplTLy,] = [ S

035 124 213 312 421 530 R4l VR2 0 B63

13 175 M4 any 41 51 RA1 WY A5

Figure 3.1: y4[TLg] = 4

Theorem 3.2: For any integer n, yp,[TL,] =

Fﬁ;sl;nrz 7

Proof: Let G =T(L,) be a triangular ladder
graph on 2n vertices with

V(TL,) = {uy,v,]1 <i <n}and

E[TL,] = {ujui, | i <n}U{vvipq i <
nfU{wuq [0 <n}
With for each i, u;, v; the only edges between
two paths. W =V —D, now each v,e W is
either adjacent to any of the vertex D (or) at
least at distance of 2 form at least one of the
vertex D. Any vertex v,eD,will dominate at
least 5 vertices including itself. Since a metric
dimension of triangular ladder graph is 2, D

itself serves as metric set.

n+5
Thus Vg, [TLy] = [ ng ]

(1)

We define a set D as follows
D; = {ug;_3:1 = 1},n = 6(mod 9)
D, = {vg;_g:1 = 1},n = 1(mod 9)

We note that D is also dominating set for T'(L,)
and also D will serves as metric set of T(L,) as
in

corollary 2.6.

Thus Vg, [TLyp] < [
(2)

2n+5]
9
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From (1) and (2)

2n+5]

Y, [TLa] = [ %

O T v ' N N 1

Figure 3.2: v, [TL,;] = 3

Theorem 3.3: For any integer n, yﬁk[TLn] <

2(n+k)+1
[ 4k+1 ],n =3k +1

Proof: Let G =T(L,) be a triangular
ladder graph on 2n vertices with

V(TL,) = {uyv;|1 <i <n}and
E[TL,] = {uuiq | i <n}Uf{vvipq |0 <

nfU{wupq [ i<n}

With for each i, u;, v; the only edges between
two paths. W =V — D, now each v,e W is
either adjacent to any of the vertex D (or) at
least at distance of 2 from at least one of the
vertex D. Any vertex v,eD,will dominate at
least 3k + 1 vertices including itself. The lower
bound of T(L,) of order n = (3k + 1)l for

somel > 1.

We define a set D as follows

D = (U ny-ansr: L2 1}, n=2(k+
1)(mod (4k + 1))

Dy = (Vaksny-ax :L21), n=
1(mod (4k + 1))

We note that D is also dominating set for T (L,,)
and also D will serves as metric set of T(L,) as
in

corollary 2.6.

2(n+k)+1
4k+1

Thus  yg, [TL,] < [ ] ,n=3k+1
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