Midterm review

. Let 0 = (12) and 7 = (345) in S5, and let H = (0, 7). Show that H = Z/2 x Z/3. Deduce
from this that H is cyclic.

. Let a = ((1) _01> and b = (_01 _11> in GLy(R). Show that a* = 1 and b = 1 but ab has

infinite order, hence (a, b) is an infinite group.
. Show that an infinite group has a proper non-trivial subgroup.

. Let ¢ : G — H be a group homomorphism; let K = kerp < G. For each g € G, recall that
we have the conjugation isomorphism i, : G — G, i,(z) = gxg~'. Show that, for every g € G,
ig(K) =K.



