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Aabstract

For an arbitrary graph G, a function f : V(G) — P({1,2}) is called a 2-rainbow dominating
function (or simply 2RDF) of G, if for each vertex v € V(G) such that f(v) = 0, Unen( f(u) =
{1,2}. The weight of a 2-rainbow dominating function f with notation w(f) is defined as w(f) =
> vev(c) |f(v)]. The minimum weight of a 2RDF of G over all such functions is called the 2-
rainbow domination number of G, and is denoted by 7,2(G).

In the first chapter of this dissertation, we state required definitions and theorems of graph theory.
In Chapter 2, we give exact values of 2-rainbow domination number in paths, cycles and sun
graphs. We also give some bounds for the 2-rainbow domination number of generalized Petersen
graphs GP(n, k). In Chapter 3, we study critical concept for 2-rainbow domination in graphs, and
we obtain characterizations of 2-rainbow domination vertex (edge) critical graphs and 2-rainbow
domination vertex (edge) super critical graphs. Finally, in Chapter 4, we present several sharp lower
and upper bounds for 7,5 of an arbitrary graph. Moreover, we study the relationship between 2-
rainbow domination and other kinds of domination in graphs.

Keywords:

Domination, Domination number, Rainbow domination
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