
Burnside’s Theorem
Theorem: Let G be a finite group acting on a set X and let k be

the number of orbits of X . Then

k =
1

|G|
ÿ

gœG
|Xg|

where Xg = {x : gx = x} is the fixed point set of g.

Proof:
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Counting using Burnside’s Theorem

Example: How many di�erent ways can you color the vertices of a

square using two colors?
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Example: There are 4 di�erent graphs on 3 vertices.
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Example: There are 11 di�erent graphs on 4 vertices.
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