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Abstract

A dominating set for a graph G is a subset S of V' (G) such that every vertex not in S is
adjacent in S is at least any one vertex of S. In this paper presented the detour domination in
Cartesian product of three graphs. In the Cartesian product of three graphs, we examine
detour dominating sets, which are represented as GXHxK. We investigate the structural
characteristics of these products and determine precise values and constraints for the detour
domination number in a number of graph classes, such as paths, cycles, and complete graphs.
Additionally, we look at how the detour domination number of the product graph is affected
by the distinct characteristics of GXxHxK. Our findings provide insights into how dominance
parameters behave in more intricate graph structures, expanding on previous research on
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detour domination for single and double Cartesian products.
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Introduction

A graph G is a simple connected graph and finite. A graph G
is a collection of points and lines represents vertices and
edges of the graph denoted by V (G) and E(G). A set S of
vertices in a connected graph G = (V, E) is called a detour set
if every vertex not in S lies on a longest path between two
vertices from S. A set S of vertices in G is called a dominating
set of G if every vertex not in D has at least one neighbor in D
A set S is a dominating set if every vertex u € V — S lies on a
longest path between two vertices from S.

A set S of vertices in G is called a detour dominating set of G
if every vertex not in S has at least one neighbor in S. A
detour dominating set D in G is a minimal detour dominating
set if no proper subset of D is a dominating set. The minimum
cardinality among all the minimal detour dominating set is
called detour domination number of the graph G denoted by
YD(G)
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Definition: Cartesian product

Let GI(VG1, EGl) and G2(VG2, EG2) be two simple
connected graphs. The Cartesian product of Gl and G2
denoted by G1 x G2 is a graph with vertex set VG1 x VG2,
where two vertices (ul, vl) and (u2, v2) are adjacent if ul =
u2 and vlv2 € E(G2) or vl = v2 and ulu2 € E(G1). This
definition was further extented as second and third
dimensional product of vertex measurable graphs. That is
G1(VGl, EG1),G2(VG2, EG2) and G3(VG3, EG3) be three
simple connected graph. The third dimensional product of
vertex measurable graph of G1, G2 and G3 denoted by G1 x
G2 x G3 is a graph V (G1) x V (G2) x V (G3), where two
vertices (ul, vl, wl) and (u2, v2, w2) are adjacent if ul =u2
and v1v2 € E(G2)and wilw2 € E(G3) or vl = v2 and ulu2 €
E(Gl)and wlw2 € E(G3) or wl = w2 and ulu2 € E(G1)and
v1lv2 € E(G2). In this paper we cover all the possibilities of
connecting the vertices using the concept of Cartesian product
of three graphs.
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Consider the graphs G; = G2 = G3 = K>. Then the Cartesian product of
three graphs GGy, Gy and (4 is given by the following cases:

u, v, W
Case 1:
(g1 (TRIRTN|
(TRIRTY (2t05015)
(et (33083
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Case 9: The graph obtained is a complete graph.

{'h"a-'l}

(5. vy g )

The graphs obtained in the above cases are non-isomorphic in nature. This

shows that each case is a unique way of connecting the vertices given graphs

01,(_;9‘(?3.

The concept of detour dominating set have been introduced in
recent past by Bl It is very interesting to investigate detour
domination number of a graph as the detour domination
numbers of very few graphs are known. Vaidya and Mehta 6]
have derived detour domination number of degree splitting
graph and helm graph while detour domination number of
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some cycle related graphs are discussed by Vaidya and
Karkar [9. The application of Cartesian product can be found
in coding theory. Throughout this paper G means a finite,
undirected graph without multiple edges or loops. Also

Kn.Pn, Cn represents complete graphs paths and cycles with n
vertices respectively.
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U v, W,
H: v, A Vs W :Ah‘ 3

Cartesian product of three complete graphs, Ko x K3 x K3 in «
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