PMATH 347 Groups and Rings, Exercises for Chapter 2
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: In D, for k € Z,,, we write Ry, for the rotation in about the point (0,0) by the angle
and we write F, for the reflection in the line through (0,0) and (cos ™k sin 7Tk).

(a) Find all values of k € Zg such that F3R,F) = Ry in Dg.
(b) Find the centralizer of F; in Dg.

: (a) Find |GL(3,Zs)|
(b) List all the elements in SO(3, Zs).

: (a) Show that Usyg is cyclic.
)

(b) List all the elements and all the generators in every subgroup of Usg.

Determine the number of subgroups of Zi2 goo-

: (a)
(b) Find the number of elements of even order in Zi2 ooo-

: (a) Find the number of elements of each order in Z3 x Zg.
(b) List all the elements in every cyclic subgroup of Zs X Zg.

(c) List all the elements in every non-cyclic subgroup of Zs x Zg. Explain why your list is
complete.



