McGill University Math 370A: Algebra III Assignment 4: due Friday, November 20, 1998

1. Show that Aut(C_2 × C_4) ∼= D_4.

2. Find the Sylow subgroups of D_{12}, S_3 × S_3. 3. Classify the groups of order 18. 4. Classify the groups of order 20.

5. Show that any group of order 56, 80, 96, 105 is not simple. 6. Show that Sn is generated by

(a) the transpositions (1, i), 1 < i ≤ n; (b) the transpositions (i, i + 1), 1 ≤ i < n; (c) the transposition (12) and the n-cycle (12 · · · n).

7. If p is a prime, show that Sp =< σ, τ >, where σ is any p-cycle and τ is any transposition. 8. Show that An is generated by 3-cycles. 9. (a) Determine the derived series of A_4 and S_4.

(b) Find composition series for A_4 and S_4.

10. Using Propositions 21 and 22 of the text, prove that the group of rotational symetries of the dodecahedron is isomorphic to A_5.