Polya theory
Let G be a group of permutations of a finite set S.  

Orbit-stabilizer theorem: |G| = |Orbit(s)| |Stab(s)|.

Burnside's Lemma: Let G be a permutation group acting on a set S.  Then the number of orbits is equal to

                (1/|G|) ∑_g |Fix(g)|.

Proof: Call the orbits O_1, O_2, ..., O_r, so that r = the number of orbits.  Then

        sum_{g in G} |Fix(g)|

        = number of pairs (g,s) with g(s) = s

        = ∑_{s in S} |Stab(s)|

        = ∑_{i=1}^r sum_{s in O_i} |G|/|Orbit(s)|

        = ∑_{i=1}^r sum_{s in O_i} |G|/|O_i|

        = ∑_{i=1}^r |G|

        = r |G|.
