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Prove that 5, is soluble for n = 1,2, 3,4 and is not soluble for n > 5.

If H is a subgroup of a group G prove that H™ C G™ for all n > 0.
Conclude that every subgroup of a soluble group is also soluble.

Prove that the direct product G x H is soluble if and only if both G and
H are soluble. (Hint: Use (G x H) =G' x H'.)

List the conjugacy classes of the symmetric group Ss, by giving one
element from each conjugacy class and size of each conjugacy class. Are
the elements (1234 5) and (1 2 3 5 4) conjugate in the alternating group
As?

List all the normal subgroups of the symmetric group S;. (Hint: A
subgroup is normal if and only if it is a union of conjugacy classes.)

Let G be a group, let a € G, let 7, be the inner automorphism z7, =
a~'za, and let ¢ be any automorphism of G. Prove that ¢~ 7,0 = 7,4.
Prove that Inn(G) < Aut(G).



