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 (Cauchy-Frobenius Lemma as Counting theorem 

• Transversal of orbits and the partition determined by a group 

action of a finite set. 

• An Action of a group in a finite set equivalent to a 

permutation representation of the set. 

• Fixed points, stabilizer groups , orbits

• Natural bijection between Orbits  and  Cosets of 

Stabilizers 

• Standard Quotient Theorem:

• Lagrange Theorem

• Orbit-Stabilizer Theorem

• Proof Cauchy Frobenius Lemma 

• ( Frobenius-Cauchy- Polya) Burnside - Stabilizers 

and Fix points.

• Number of orbits equals the average of fix points.

Outline of presentation

Cauchy - Frobenius Counting Theorem also called Burnside Lemma  



( Frobenius-Cauchy- Polya)  
Burnside Lemma

( Frobenius-Cauchy- Polya)  

Burnside Lemma what it does and how it does it?
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Definition:  The transversal of orbits

Transversal of orbits and the partition determined by a group action of a finite set.  



An Action of a group in a finite set equivalent to a permutation representation of the set. 
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Stabilizers and Fixed points

Relationship fixed points and Stabilizers
( Frobenius-Cauchy- Polya)  

Burnside Lemma



Stabilizers of Elements in the same orbit
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Natural bijection between  Orbits  and  Cosets of Stabilizers 



Standard Quotient Theorem:

The standard quotient bijection in between orbits and cosets of the Stabilizer



Centralizer

Normalizer

Corollary of the Standard quotient theorem on Centralizers and neutralizers. 
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Lagrange Theorem:
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Orbit-Stabilizer Theorem

( Frobenius-Cauchy- Polya) from standard quotient theorem to Orbit Stabilizer theorem   

Burnside Lemma



Orbit-Stabilizer Theorem

Proof Cauchy Frobenius Polya Lemma 
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( Frobenius-Cauchy- Polya) Burnside Lemma 

Stabilizer of the group and the fixed points on the finite set 


