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ABSTRACT

A dominating set D of a graph G = G(V, E) is called metro dominating set 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 Cartesian product of

P,XP, (yﬁk(PzXPn)), is the order of smallest k- dominating set of P,XB, which resolves as a metric set. In this paper
we calculate the k- metro domination number of Cartesian product of P,XP,.
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INTRODUCTION

Let G(V,E) be a graph. A subset of vertices D € V is called a dominating set (y — set) if every vertex V — D adjacent
to at least one vertex in D. The minimum cardinality of dominating set is called domination number of the graph G and
it is denoted by y(G).

The metric dimension of a graph G is denoted by B(G), is defined as the cardinality of a minimal subset S € V having
the property that for each pair of vertices u, v in G there exists a vertex in w in S such that d(u, w) # d(v,w), the
coordinate of each vertex v of V(G) with respect of each landmark u; belongs to S is defined as usual with it
component of v as d(u, v;) for each i and is of dimension 8(G).

Metro domination number introduced by B.Sooryanaraya and Raghunath.P [8]. Fink and Je-cobson [11] in 1985
introduced the concept of multiple domination. A subset D of V(G) is k- dominating in G if every vertex of ¥V — D has
at least k neighbours in D. The cardinality of minimum k-dominating set is called k-domination number of G and is
denoted by y, (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
avertex win D suchthat d(u,w) # d(v,w). For example: The set of darkened vertices of the graph G, of figurel,
is 2-metro dominating set and hence yz,(G) = 3.
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Figure — 1: yp (P,XPg) = 3.

Theorem: 1.1(3). For all m = 2 and n = 3 we have that 3(B,,XP,) is 2 if n is odd, and 3 if n is even.

—+1 if n = 0(mod2k)
Theorem: 1.2(2). Let K = 1 then y, (P,XPB,) = [n]
2k

Otherwise
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2. OUR RESULTS

Theorem 2.1: Forall m,n,yz,(P,XB,) = [nTH]n >7.

Theorem 2.2: For all m,n, yg, (P,XP,) = ["—“] n=09.

n+1

Theorem 2.3: For all m,n, yg, (P,XB,) = [—] n>11.

Theorem 2.4: For all m,n, yg, (P,XP,) = ["H] > 2k + 3.

Proof: Consider P,XP, as two canonical copies of P, with vertices labelled u, u,, .....u, and vy, v,, ... ... v,, with for
each i, u;v; the only edges between the two paths. By using the theorem 1.1 and theorem 1.2, since a metro dominating

set D is also a dominating set then we show that yg, (P,XP,) = r,:i Q)

To prove reverse inequality we find a metro dominating set of cardinality [:—:ﬂ
D, = {uyq_ry+1: 1 = 1}, n = 0(mod2(k + 1))
Dy = {Vy_g42t | =1}, n =k + 2(mod2(k + 1))

Let us choose the vertices dominates at least 2k + 1, hence minimum number of vertices required to dominate the
vertices of P,XP, is "H] By using the theorem 1.1 we note that the dominating set which satisfies the above

@)

n+1

condition also serves as metric basis. Thus yg, (P,XF,) < [k+1

Therefore from (1) and (2), v, (P,XB,) = [:ﬂ
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