
Simple groups
Definition: A group G is simple if its only normal subgroups are
the trivial group and the entire group G.

Example: The groups Zp are simple when p is prime.

Proposition: The only abelian simple groups are the groups Zp for
p prime.
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The alternating group An is simple n Ø 5.
For simplicity we will only prove that A5 is simple. But first notice
that:

• A3 is the group of rotations in S3, so it’s abelian and isomorphic
to Z3, which is simple.

• A4 has 12 elements. The subgroup consisting of

{e, (12)(34), (13)(24), (14)(23)}

is normal so A4 is not simple.
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Proposition: A5 is simple.
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