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Exercise 1. Let G be a finite group of order n. Given a € G, let A\, € Perm(G) = 5,
denote left translation by a. If a has order m, prove that €(\,) = (—1)"™+Y/™ [Suggestion:
Show that the cycles of A, are the right cosets of (a) in G.]

Exercise 2. Let GG be a group. If N, H are subgroups of G, and N is normal in G, prove
that N N H is normal in H. Hence, if we also assume that N < H, we conclude that N < H.

Exercise 3. Prove that H = {(1),(12)(34),(13)(24),(14)(23)} is a normal subgroup of
Sy. Since H < Ay, this proves that H < A4 (by the preceding exercise), and hence that Ay is
not simple. Prove that S;/H = S3 and Ay/H = Z;.



