MAS561 — Modern Algebra
Homework set # 6
The due date is November 12 (Wednesday), 2008.
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If H and K are finite subgroups of a group G then
_|H]K]
|HN K|
(Frattini’s argument) Let H be a normal subgroup of a finite group G and let P
be a p-Sylow subgroup of H. Then G = HNg(P).
(Hint: apply the 2nd part of Sylow’s theorem to the p-Sylow subgroups of H.)
Let G be a group of order 99. Show that G is abelian.
Let G be a group of order 168 and assume that {1} and G are the only normal
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subgroups of G. How many elements of order 7 does GG have?

Prove that if |G| = 132 then G is not simple.

Let G be a finite group and H <G. Show that there is a composition series of G one
of whose terms is H.

Prove that S, is generated by {(i i +1) |1 <i<n—1}.

Show that S, = ((12), (123 --- n)) foralln>2.



