
Proper conflict-free coloring is a proper coloring with the additional constraint that
on the open neighborhood of every vertex, at least one of the colors appears exactly
once. This variation on proper coloring was introduced recently and there are many
open questions concerning it, e.g., determining the maximum value of proper conflict-
free chromatic number of graphs with a given maximum degree. This thesis provides an
overview of the current state of knowledge on this topic and provides an incomplete proof
of a lower chromatic number for graphs with maximum degree 4 through the study of
the structure of the smallest counterexample, in particular cycles.


