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Compulsory part

1. Let G be a finite group and let primes p and q 6= p divide |G|. Prove that if G has precisely
one proper Sylow p-group, it is a normal subgroup, so G is not simple.

2. Let G be a finite group and let p be a prime dividing |G|. Let P be a Sylow p-group of G.
Show that N [N [P ]] = N [P ].

3. Show that every group of order (35)3 has a normal subgroup of order 125.

4. Show that there are no simple groups of order prm, where p is a prime, r is a positive
integer greater than 1, and m < p.

5. Prove that every group of order (5)(7)(47) is abelian and cyclic.

6. Show that every group of order 30 contains a subgroup of 15.


