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Abstract--A dominating set D of a graph G :(\/,E) is called metro
dominating set G if for every pair of vertices U,V there exists a vertex W
in Dsuch that « d(U,W) * d(V, W) The K ”-metro domination number of
Cartesian product of C3 ><Cn (7ﬂk (C3 XCn )) , is the order of smallest K -
dominating set of C3 X Cn which resolves as a metric set. In this paper we

determine K -metro domination number of Cartesian product of C3 X Cn .
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1. Introduction

Let G =(V,E) be a graph. A subset of vertices D <V is called a dominating set
(y —set) if every vertex N adjacent to at least one vertex in D. The minimum

cardinality of dominating set is called domination number of graph G and it is
denoted by 7(G).
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“A subset S cV is called resolving set if every pair of U,Ve€V , there exist a
vertex WeV such that the distance between vertices U,V eV (G) is represented
as d(u,w)=d(v,w). A set of vertices S cV(G) resolves G, then S is a resolving

set S of G and its minimum cardinality is a metric basis of G, and its
cardinality is called metric dimension of G and it is denoted by £(G).”

“A subset D of V(G) is K -dominating set 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 it is denoted by ¥, (G) . A dominating set

D of a graph 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 graph G, is the order of

smallest K -dominating set of graph G which resolves as a metric set.” Vizing
V.G[5] was initiated by the domination number of cross products of graphs and
also were intensively investigated in the past(See [9],[13],[23]).

"The Cartesian product of two graphs G,H is a graph with vertex set
V(G)xV(H) and ((9,,h,),(9,,h,) e E(GxH) if and only if either g, =J,and
(h,h,) e E(H) or (9,,9,) € E(G) and (h=h Uh,)

2 Main Results

n
Theorem2.1: For all M,N, 7, (C;xC )= {51 n>10.

Proof: Let D be a dominating set of C; xC, .
Let U,U,,...U ,V,,V,,...V, &W,,W,,...W, are the vertices of C,,C,&C,
respectively, such that for each i, 1=12,....,n—=1. W =V —D, now each V; eW is

either adjacent to any of the vertex D or at least at distance two from at least one
of the vertex of D . Any vertex V, € D, will dominates at least 5 vertices including

itself. Since the metric dimension of C;xC_ is 3 if m orn is odd, and 4

otherwise [2]. D itself serves as a metric set.
n
Thus i (C,xC,) 2> {5—‘ .
(1)
n
To Prove }j (C,;xC,) < {g—l

We define a set D as follows.
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D, ={ug s:1>1},n=1(mod 6)
D, ={w,, ,:1>1},n=4(mod 6)
We note that D is a 2-dominating set of C;xC,, and also D will serves as a

metric set of C,;xC, asin [2].

Thus 75, (C,xC,) < ’72—‘

(2)
From (1) and (2),

ACRCEN

n
Theorem2.2: For all M,N, 7, (C,xC,) = ’72—‘, n>12.

Proof: Let D be a  dominating set of Cy;xC, .  Let
Up, Uy Vo, VsV, &W L, W, . W, are the vertices of C,,C, &C, respectively,
such that for each 1,1=12..,n—=1. W=V -D, now each V,eW is either

adjacent to any of the vertex D or at least at distance two from at least one of the
vertex of D . Any vertex V, € D, will dominates at least 7 vertices including itself.

Since the metric dimension of C,;xC, is 3if M Or N is odd, and 4 otherwise [2].

D itself serves as a metric set.

Thus 75 (C3xC.) 2 [E—l .
(1)

n
To Prove 7, (C3 XCn) < ’72—‘

We define a set D as follows.
D, ={ug _,:1>1},n=1(mod 8)
D, ={w,_,:1 >1},n = 6(mod 8)
We note that D is a 3-dominating set of C,;xC,, and also D will serves as a

metric set of C,;xC, asin [2].

n
Thus 75 (C3xCy) < H

(2)
From (1) and (2),

7ﬂ3 (CS XCn) :lrg—‘
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n
Theorem2.3: For all M,n, 7, (C;xC,)= [g—‘, n>14.

Proof: Let D be a dominating set of C,xC,. Let
Up, Uyl Vg, Vg 0V, & W, W, . W, are the vertices of C;,C, &C, respectively,
such that for each i,i=12,...,n—-1. W=V —D, now each V,eW is either

adjacent to any of the vertex D or at least at distance two from at least one of the
vertex of D . Any vertex V, € D, will dominates at least 9 vertices including itself.

Since the metric dimension of C,xC, is 3if M Or n is odd, and 4 otherwise [2].

D itself serves as a metric set.

Thus 7 5, (C,xC)) = lrg—l .
(1)

n
To Prove }, (C,;xC,) < {g—l

We define a set D as follows.
D, ={u;y_o:1 21}, n=1(mod 10)
D, ={w,, ,:1>1},n=8(mod10)
We note that D is a 3-dominating set of C,xC,, and also D will serves as a

metric set of C,;xC, asin [2].

Thus 75 (C3xC,) < [g—‘

(2)
From (1) and (2),

7 CxC)=| ]

3 Generalization of K-MD set of C,xC,_
Theorem3.1: For all m,n y, (C;xC )< IVL—‘, n>2K +6

K+1
Proof: Consider C;xC, as three canonical copies of C, with vertices labelled
Up, Uy ey, Vi, Vg oV, &W L, W, . W, are the vertices of C;,C, &C; respectively,
such that for each i,i=12,...,n-1. W=V —D, now each V,eW is either

adjacent to any of the vertex D or at least at distance two from at least one of the
vertex of D. Any vertex V, € D, will dominates at least 2K +6 vertices
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including itself. The lower bound of C; xC_ of order n=(2K +6)| for some | >1

We define a set D as follows.

D, ={Usc-2k .y 128 n=1(mod 2(K +1))
D, ={W, 1y, 121}, n=2K(mod 2(K +1))
We note that D is K -dominating set of C;xC, , and also D will serves as a

metric set of C,;xC, asin [2] Thus Y 5 (C;xC,) < Irﬁ—‘

Acknowledgment

A part of the paper was written when both authors were visiting department of
mathematics, Brindavan College of engineering, Bangalore, India. The authors
thankful to the referees for helpful comments.

References

1. Buckley and Harary, Distance in Graph Addison-Wesley.1990.

2. Harary and Melter R A, On the metric dimension of graph, Ars Combinatoria
2(1976).191-195.

3. Raghunath P and Sooryanarayana B, Metro Domination number of graphs,
Twentieth annual conference of Ramanujan Mathematics Society, 25-
30(2005) University of Calicut, Calicut.

4. Basavaraju G C, Vishu Kumar M and Raghunath P, On the metro domination
number of Cartesian product of paths and cycles, Journal of Engineering and
Applied Sciences, Vol:14(1).114-119, 2019@Medwell Journals.

5. Jacobson M S and Kinch L F, On the domination number of Cartesian
product of graphs I, Ars Combin.18(1983),33-44.

6. Sandi Klavzar and Norbert Seifter, Dominating Cartesian product of cycles,
Disc.Applied Mathematics, 59(1995),129-136.

7. Lakshminarayana S and Vishu Kumar M, On the K-metro domination
number of paths, Annals of Pure and Applied Mathematics, Vol:14,
No:3,2017, 593-600.

8. Vizing V G, The Cartesian product of graphs, vychisl.sistemy.9(1963),30-43.

9. Basavaraju G C, Vishu Kumar M and Rahunath P, On the K-metro
domination number of Cartesian product of paths, Journal of Advanced
Research in Dynamical and Control Systems, Vol:11, Issue 1, 2019.

10. Sandi Klavzar and Norbert Seifter, Dominating Cartesian product of cycles,
Disc.Applied Math 59(1995)129-136.



