Math 425 - Isomorphisms - Part 2 Name:

1. Let G; and G5 be groups. Prove that the external direct product
Gy X Gy = {(gl,gg) | g1 € G4 and g2 € GQ}

is a group under componentwise multiplication:
(91, 92)(h1, ha) = (g91h1, g2ho).

2. Prove or disprove Z X Z is cyclic.

3. Prove that Zs x Zo X Zs has seven subgroups of order 2.

4. Prove or disprove Zy X Zg = Zs4 (your answer should be short).
5. Prove or disprove Zs X Z7 = Zss (your answer should be short).

6. Let G be a group. Let H = {(g,9) | g € G}. Show that H < G x G. This group is
sometimes called the diagonal of G x G.

7. Let ey be the identity of the group H. Let G be a group. Prove that G = G x {eg}.
Note, this is the same as proving G = G X Z;.

8. Consider the groups C and R under addition. Show that C 2 R x R.



