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52. Prove that the group Out(Fk), k ≥ 2 is not free and does not
have a free subgroup of finite index

53. Prove that any subgroup of a finitely generated nilpotent group
is finitely generated

54. Prove that the solvable group form Problem 49 contains an
abelian subgroup that is not finitely generated.

55. Prove that the Group Γ3 is not a semi-direct product of Z and
Z

2.

56. Suppose a group G does not have a subgroup of index two.
Prove that the only semi-direct product of G with Z is direct.

57. Prove that if groups of polynomial growth are quasi-isometric
then the (upper) degree of growth is the same.

58. Give an example of two groups that are quasi-isometric but not
commensurable.
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