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ABSTRACT

This thesis deals with proper coloring of graphs subject to certain constraints based on the concepts of
domination. Extending the concepts of dominator coloring and global dominator coloring the present study
introduces and study three domination related colorings are namely: total global dominator coloring, total

domination coloring and anti-dom-coloring. A total global dominator coloring (tgd-coloring) of a graph G
G is a coloring in which every vertex of G & has a proper dom-color class and an anti-dom-color class.
The proper dom-color class of a vertex ¥ U is a color class in which every vertex in it is adjacent to ¥ V
while the anti-dom color class of ¥ ¥ is a color class in which none of theé vertices in it is dominated by ¥
v_ The total global dominator chromatic number of a graph & ¢ denoted by Xtga (6} Xrga (G| is the
minimum number of colors required for a tgd-coloring of & & . A detailed study of the parameter Xtga (G)
Xtga{G) has been carried out, and the results include bounds of Xiga (6 Xega(G) and its relationship with
the other graph parameters of G G such as o(6) o{G), x(G) x(G) | y(G) y(6), xa(G x&(G), ¥y(G)
¥a(6), %ga(C) Xga(G) ctc. The total global dominator chromatic number of several graph classes and

graphs obtained by some graph operations such as the union of graphs, the corona of graphs, and the join
of graphs were determined.

A total domination coloring of a graph & & is a coloring in which every vertex has a proper dom-color
class, and each of the color classes is dominated by some vertex of & G . The minimum number of colors
required for the total domination coloring of G G is said to be the total domination chromatic number of &
&, denoted by Xea(GC) xwa(G). The relation of Xma(6) (6} with X(G).Y(6)ve(G). X5(6)

J

x(6),7(G}ve(6), x&(6) etc., are determined. The total domination chromatic number of several graph
classes and graphs obtained by some graph operations such as the union of graphs, the corona of graphs,
and the join of graphs were determined. An anti-dom-coloring of a graph & G is a coloring in which every
vertex has an anti-dom-color class, and the minimum number of colors required for such a coloring of ¢ &
is called the anti-dom-chromatic number of G &  and is denoted by Xaaz(G) Xaa(G). The

anti-dom-chromati¢ number of different graph classes, union of graphs, and join of graphs are determined.
A detailed study on the anti-dom-coloring of the corona of graphs is also done.
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