Vertex Coloring Problem
Given a graph G,  the determination of the minimum number, Chi(G), of colors (labels) necessary to color (label) the vertices of the graph so that no two vertices which are joined by an edge get the same label is called the vertex coloring problem for G. Chi(G) is called the chromatic number of G.

The maximum number of colors needed is n if every object receives a different color.

If k is the maximum number of edges at any vertex of G, then Chi(G) <= k+1.

If a graph G (in one piece) has maximum valence k (k >= 3) then Chi(G) <= k unless G is the graph with k+1 vertices where each vertex is joined to every other one with an edge, in which case Chi(G) = k+1

If a graph G can be drawn on a sheet of paper without accidental edge crossings then Chi(G) <=4

If G contains a subgraph consisting of m vertices, each joined to every other, then Chi(G) >= m.

