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Exercise 1

Find the chromatic polynomial of the following graphs:

(i) a path with k nodes.

(ii) a cycle with k nodes.

(iii) a complete graph with k nodes.

Exercise 2

Find the number of acyclic orientations of a wheel with k spokes.

For example, the wheel with 8 spokes is:

Exercise 3

Find the number χ̃G(n) of compatible pairs (ρ, c) of an acyclic orientation ρ and an n-coloring c of G of the
following graphs:

(i) a triangle

(ii) a complete graph with k nodes.

Verify that χ̃G(n) = (−1)kχG(−n), where χG(n) is the chromatic polynomial of G.

Exercise 4

For a pair of natural numbers k, n ∈ N where k is fixed, define the function

fk(n) := 1k + 2k + · · ·+ nk.

Show the following properties:

(i) fk(n) agrees with the evaluation of a polynomial in n.

(ii) the evaluation of this polynomial at negative numbers is also a sum of kth powers:

fk(−n) = (−1)k+1fk(n− 1).
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