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ABSTRACT

There have been a few studies that have endured in a distinct area of the literature where the number of colors
used in a graph coloring problem is maximized under certain conditions. Some of these works have applications
in network sciences. The concerned study focuses on the maximization of three different edge coloring
concepts, viz., the vertex induced k—edge coloring, vertex incident k—edge coloring, and edge incident 2—edge
coloring of a simple connected graph G, where k > 2. The number of colors assigned to the edges of the graph
G has been maximized under certain conditions. Furthermore, the concept of the achromatic sum of a graph G
has also been introduced here. This concept is to find the greatest possible coloring sum of the graph G in an
improper edge coloring using natural numbers. An extensive study on three achromatic sums, namely the vertex
induced 2—edge coloring sum, the vertex incident 2—edge coloring sum, and the edge incident 2—edge coloring
sum are carried out.

A few bounds for these parameters on a simple connected graph G and the exact values for some elementary
graph classes have been investigated. A few comparative results between some of these parameters have also
been obtained. The optimal edge coloring number and the greatest edge coloring sum of certain graph classes,
derived graphs, and graph products have been established.
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