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A vertex coloring of a graph G = (V , E ) is a
map c : V → S such that c(v) 6= c(w)
whenever v and w are adjacent. Let elements
of the set are called the available colors.
The smallest integer k such that G has a
k-coloring i.e. a vertex coloring
c : V → {1, . . . , k} is called the chromatic
number χ(G ) of the graph G .
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Every graph with m edges satisfies

χ(G ) ≤ 1
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The least number k such that G has a vertex
enumeration in which each vertex is preceded
by fewer than k of its neighbors is called the
coloring number col(G ) of G .
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χ(G ) ≤ col(G ) = max{δ(H)|H ⊆ G}+ 1
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Let G be a connected graph. If G is neither
complete nor an odd cycle, then:

χ(G ) ≤ ∆(G )


