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Abstract

A perfect Roman dominating function on a graph G is a function f : V — {0, 1,2}
satisfying the condition that every vertex u with f(u) = 0 is adjacent to exactly one
vertex v for which f(v) = 2. The weight of a perfect Roman dominating function f is the
sum of the weights of the vertices. The perfect Roman domination number of G, denoted
7E(@G), is the minimum weight of a perfect Roman dominating function in G. In this
thesis, we study this parameter and present some new bounds for it. Then, we show that
the PERFECT ROM-DOM problem is NP-complete, even when restricted to bipartite
graphs. Also, we will improve some of previous given bounds and especially we present
a new upper bound for the class of trees. Moreover, we characterize the class of perfect
Roman domination edge critical trees. Finally, we provide a constructive characterization
of the trees for which the perfect Roman domination number strongly equals the weak
Roman domination number.

Keywords:

Domination number, Roman domination number, Perfect Roman domination number,

Weak Roman domination number, Graph, Tree.
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