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Graph colouring is an important field of graph theory with many applications
in several domains. In a graph coloring, the aim is to assign colors (labels) to
the elements (vertices, edges, vertices and edges, faces, etc) of the graph with
most of the time the constraint that adjacent or incident elements get disctinct
colours and, depending on the type of colouring, with one or more additional
constraints. In most of the cases, the goal is to minimize the number of colours
used. See the book of Chartrand[3] for a comprehensive introduction to graph
colouring.

The aim of this proposal is to study different types of colourings with dis-
tance constraints such as L-labeling and radio k-colouring [5, 2, 7], packing and
S-packing coloring [1, 4, 8] and d-distant colouring[6] for which the constraints
rely on the distance between vertices or between colors given to the elements.
Our objective is to find new deep results for these graph invariants by studing
them in a unified approach taking into account both types of constraints. Among
the possible directions of research, one can try to find dichotomies between poly-
nomialy solvable configurations and NP-complete ones; look at infinite graphs
and find configurations that require an infinite number of colours; study the
unified parameter on simple graph classes such as paths, trees, planar graphs,
graph products, etc.
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