Counting with Symmetry
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Group

For a group GG acting on a set X, the orbit Orb(z) of x € X

Orb(z) = {g*z, g € G}.
StLte| 2 _+_01I CHoH 2| Mot 2 E MEHE Zots2 TR

X/G = {Orb(z), z € X}.

Orbit=2| &t



Group

Orb(BBBW) = { BBBW, W BBB, BW BB, BBW B}
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Orb(BBBW') = {BBBW, WBBB, BWBB, BBW B}
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Group

Lemma

Orbits under the action of the group G partition the set X.
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Burnside Lemma

orbit 7l QM E Sl QIR = x o] ElEt

X/G| = |( ‘ Z Fix(g)|, Fix(g) ={zx € X, g*xz = z}.




proof

A={(g,z) ceGx X :g*xx =z}
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case 1)
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case 2)

orbit & AS OIEA|7|= 2|9 IH= n7l|= &L}
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case 2)
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Example
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