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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 vertices U,V there
exists a vertex W in D such that d(u,w)==d(v,w).The K-Metro
domination number of open ladder graph(y, (O(L,)), is the order of

smallest K-dominating set of O(Ln) which serves as a matric set. In

this paper we calculate K-Metro domination number of open ladder

graph (7, (O(L,)) -
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1 Introduction

Every graph considered here are simple, finite, undirected and connected. A
graph G= (\/, E) and U,veV, dG (U,V) is denoted as distance between U and Vin

G.
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A setS cV is called resolving set if for every U,V €V there existW € 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 ﬁ(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 set inG is called the domination number of G and denoted by

7(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)i 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

75(G).

Metro domination number introduced by B.Sooryanarayan and Raghunath.P[12].
A subset D of V(G) is k-dominating in G if every vertex of V — D has at least kK

neighbours in D. The cardinality of minimum K -dominating set is called K -
domination number of G and is denoted by %,(G).A dominating set D of a
graph G =(V,E)is called metro dominating set of G if for each pair of vertices
U,V there exists a vertex w in D such that d(u,w) = d(v,w).

Corollary 1.1: For any integer N, [O(Ln )]: 2

Corollaryl.2: For any integer N, ]/[O(Ln )] = [anllJ

2 Main Results
Theorem 2.1: For any integer n,

7ol "t a1z

Proof: Let G:O(Ln) be an open ladder graph on 2N vertices with
V(G)={u;,vi:1<i<n} and E(G)={u;,u;,y,V;,V,,; i1<i<n—-1}u

{ui’vi 2<1< I’I—l}with for each i, UViis the only edge between two paths.
W=V - D, now each Vi €W

i+1

is either adjacent to any of the vertex of D. Any vertex Yk € 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.
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Thus 7, [O(L,)]= P%ﬂ (1)

to prove 7,01, )< "

We define a set D as follows

D, = {Uy o : 1 >1} n=3(mod12)

D, = {V; 5 : 121} n=9(mod12)
We note that D is 3- dominating set for O(Ln) and also D will serve a metric set
of O(L,) asin 1.1.

Thus 7, [0(L,)]< [%1} @

From (1) and (2)

AR

6

Example: The 3-metro domination number of slanting ladder graph 3.

2912) v, 38(13)
181 1 v,27(12)
0710) u, vy 16(11)
169 u, v,25(10)
258 15 349
347 U v, 438
436 u- v, 527
525 u 1,616
614 1, 1, 705
723 1y 1,814
832 v, 923
941 u, v, (10)32
(1050 u, v, (11)43

Figure 1: y, [S(L;)]=3
Theorem 2.1: For any integer n,

7ol )= P s
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Proof: Let G=O(Ln) be an open ladder graph on 2N vertices with
V(G)={u;,vi:1<i<n} and E(G)={u;,u,,,V,,V,,, :1<i<n-1}u

i+17 Vit i+l

{ui Vpi2<i<n _1} with for each i, UiViis the only edge between two paths.
W=V - D, now each Vi €W

is 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(L,)]> [nTﬂ (1)
To prove 7, [O(L, H%ﬂ

We define a set D as follows

D, = {1, :1 21} n=4(mod16)
D, = {V;_, :1 21} n=12(mod 16)

We note that D is 4- dominating set for O(L,) and also D will serve a metric

set of O(L,) asin 1.1.

Thus 7, [O(L,)]< [%ﬂ @

From (1) and (2)

o)l

Example: The 4-metro domination number of slanting ladder graph is 3.
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31216 & WAL DT
W1DAS v 3(10)(16)
104 g vy 29(13)
0513 e 1, 18(14)
18012} v 27(13)
270D w v:36(12)
361L0) =, v, 45(11)
459 4, vy 54(10)
548 i, v, 639
637 15, vy 728
7262, v, 817
815 V12 906
924 14, vys (10D1S
(1033 144 14 (1124
(1142 a5 15 (12)33
1251 2y 5 (13)42
(13)60 14, 1. (14)53

Figure 2: 7,4, [S(L17 )] =3

Theorem 2.3: For any integern,

Proof: Let G =O(Ln) be an open ladder graph on 2N vertices with
E(G):{ui’um’vnv

i Vi }With for each i, UViis the only edge between two paths.

V(G)={u;,v; :1<i <n} and
{u,v,:2<i<n-1
W=V _D, now each Vi €W

1<i<n-1ju

is either adjacent to any of the vertex of D or a least at a distance 2 from at

least one of the vertex D. Any vertex V, € D, will dominates at least 4K vertex
including itself. The lower bound of O(L,), of order n =4kl for some | >1.
We defines a set D as follows

D, = {Uy_a : 1 =1} n=k(mod 4k)

D, = {V,_ :1 =1} n=3k(mod 24k)
We note that D is also K -dominating set for O(L,) and also D will serves as
metric set of O(L,) asin 1.3.

Thus 7, [O(L,)]< {nz—j;lw n > 4k.



3771

4 Acknowledgments

The authors wishes to acknowledge the referee(s) valuable comments, suggestions
and recommendations.

5 References

1.

10.

11.

12.

C. Berge, Graphs and hyper graphs, North-Holland, Amsterdam,1973 B.
Zmazek and J. Zerovnik, “On domination number of graph bundles”,
Institute of mathematics, physics and mechanics, 43(2005),pp.1-10.

A. Sugumaran and E. Jayachandran, “Domination number of some
graphs”, International Journal of Scentific Development and Reserch,
3(2018),n0.11,pp.386-391.

Raghunath P and Sooryanarayana B, “Metro domination number of a graph”,
Twentieth annual conference of Ramanujan Mathematics Society, July 25-
30(2005) university of Calicut, Calicut.

G C Basavaraju, M Vihukumar and Raghunath, “Metro domination of square
of path”, Annals of Pure and Applied mathematics, 14(2017), no.3,pp.539-
545.

G CBasavaraju, M Vishukumar and Raghunath, “Metro domination of powers
of path”, International Journal of Emerging Technology and Advance
Engineering, 8(2018), no.1.

G CBasavaraju, M Vishukumar and Raghunath, “On the metro domination
number of Cartesian product of P2X Pn” International Journal of
mathematical archieve,9(2018),n0.3,pp.1-2

G CBasavaraju, M Vishukumar and Raghunath, “On the metro domination
number of Cartesian product of P2X Pnand CmXCn”, Journal of Engineering
and applied sciences, 14(2019), no.1, pp.114-119

G CBasavaraju, M Vishukumar and Raghunath, “On the K-metrodomination
number of Cartesian product of P2X Pn”, Journal of Advanced Reserch in
Dynamical and Control Systems, 11(2019), no.1, pp.425-431.

LalithaLamani and Yogalaksmi S, “Neighborhood, Locating Dominating and
Almost Locating Dominating Set of a Ladder Graph”, International Journal of
Mathematics Trends and Technology, 67(2021), no.1, pp.121-128.

G CBasavaraju, M Vishukumar and Raghunath, “MetroDomination of Square
Cycle”, International Journal of Mathematics and its applications, 5(2017),
no.1-E, pp.641-645.

P.Raghunath and B.Sooryanarayana, Metro domination number of a graph,
Twentieth annual conference of Ramanujan Mathematics Society, July 25-
30(2005) University of Calicut, Calicut.

Rajeshwari shibaraya, Basavaraju G C, Anant kumar kulkarni and Vishu
kumar M, “Metro domination number of diamond snake graph”, International
Journal for research trends and innovation, Vol.7, Issue3.



