creative ARS MATHEMATICA
@commons CONTEMPORANEA
ISSN 1855-3966 (printed edn.), ISSN 1855-3974 (electronic edn.)

ARS MATHEMATICA CONTEMPORANEA 20 (2021) 233—241
https://doi.org/10.26493/1855-3974.2284.aeb
(Also available at http://amc-journal.eu)

Closed formulas for the total Roman domination
number of lexicographic product graphs

Abel Cabrera Martinez ©©, Juan Alberto Rodriguez-Velazquez

Universitat Rovira i Virgili, Departament d’Enginyeria Informatica i Matematiques,
Av. Paisos Catalans 26, 43007 Tarragona, Spain

Received 19 March 2020, accepted 6 January 2021, published online 6 November 2021

Abstract

Let G be a graph with no isolated vertex and f: V(G) — {0,1,2} a function. Let
Vi ={z € V(G) : f(z) = i} forevery i € {0,1,2}. We say that f is a total Roman
dominating function on G if every vertex in Vj is adjacent to at least one vertex in V5
and the subgraph induced by V; U V5, has no isolated vertex. The weight of f is w(f) =
> wev(c) J(v). The minimum weight among all total Roman dominating functions on G is
the total Roman domination number of G, denoted by ;g (G). It is known that the general
problem of computing 7;z(G) is NP-hard. In this paper, we show that if G is a graph with
no isolated vertex and H is a nontrivial graph, then the total Roman domination number of
the lexicographic product graph G o H is given by

2v(GQ) ify(H) > 2,
= 1,

(G o H) = {aG) it ()

where v(H) is the domination number of H, v;(G) is the total domination number of G
and £(G) is a domination parameter defined on G.
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Povzetek

Naj bo G graf brez izoliranih vozIlis¢ in f: V(G) — {0,1,2} funkcija. Naj bo V; =
{zr € V(G) : f(z) = i} zavsak i € {0,1,2}. Funkcija f se imenuje totalna rimljanska
dominacijska funkcija na G, Ce je vsako vozlis¢e mnoZice Vj sosednje najmanj enemu vo-
zlis¢u mnozice V5 in €e podgraf, induciran z V; U V5, nima nobenega izoliranega vozlisca.
Teza funkcije f je w(f) = ZveV(G) f(v). Minimalno teZo, ki jo lahko doseZejo to-
talno rimljansko dominacijske funkcije na G, imenujemo totalno rimljansko dominacijsko
Stevilo grafa G in oznaimo z v,z (G). Znano je, da je sploSni problem izracuna vz (G)
NP-tezek. V tem ¢lanku pokaZemo, da Ce je GG graf, ki nima nobenega izoliranega vozlisca,
H paje netrivialen graf, potem je totalno rimljansko dominacijsko Stevilo leksikografskega
produkta grafov G o H podano z izrazom

2%(G)  Cery(H)
§(G)  Cen(H)

Y

2,
%R(GOH)_{ 1

kjer je v(H) dominacijsko $tevilo grafa H, +;(G) je totalno dominacijsko $tevilo grafa G,
&(QG) pa je dominacijski parameter, ki je definiran na grafu G.
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