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Double domination in signed graphs

P.K. Ashraf™ and KA. Germina?

Abstract: A graph with either positive or negative labels on the edge becomes

a signed graph. Given a signed graph £ = (V, E, #), a subset D of V is said to be a
double dorninating set for X, if it satisfies the following conditions: (i) every vertex
u of Zis either in D and v has at least one neighbour in D or wheneveru € v\ D,

C IN(W) A D) > 2 (i) Z[D:V \ D)is balanced where N(u) denotes the open neighbourhood

of a vertex u and Z[D:V \ D] is the subgraph of the X induced by the edges between
the vertices in D and V \ D. In this paper, we initiate the discussion on the double
domination in signed graphs.
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1. Introduction
Graphs used in this article, unless otherwise mentioned, will be undirected, simple and finite. For all
definitions in {unsigned) graph theory, one con refer to Harary (19 /2) and for the terminoclogy and
definitiens in the theory of dominations for simple graphs, we refer the reader to Chartrond and
Zang (09}, Haynes, Hedetneimi, and Slater (15481, 1998b), Signed graphs {alse called sigraphs) are
graphs with positive or negative lobels on the edges. Formally, a signed graph is an ardered pair
= (G, o) where G = (V, E}is a graph called the undertying graph of £ and 6:€ — {+1,-1}caolled a
sfgning, is a function (also colled a signature) from the edge set £ of G into the set {+1,-1}. For more
details on theory and applications of signed graphs, one may refer to Germina and Shahul Hameed
(2010), Germing, Shahul Hameed, and Zaslavsky (257 1), Harary (1 4%3), Zaslavsky (157, 1998),
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BUBLICINTEREST STATEMENT

Domination in graphs is one of the major résearch
areas in graphitheory. Currently, many interesting
impartant researches are toking:place in this
aren: Double dominagion is a perticular type of
dermination-and the doubte domiration in graphs
is relative mew research grea and henge there is

a wite scope-for studies in this particular area of
domination thag i-known miathermaticians
initiated the studies in
thadouble domingtionin graph thegry. Later, B.

- D. Acharya extended the domination theory to

different fypes of signed graphs: Being ¢ relatively
new research area, doubte domination in graphs
offers mueh:further investigations, Domination
theory has proved to have many gpplications

in many thearetical as will as proctical reai-

life problerns like optimization problems, -
communication problems, network prabiems, etc.
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