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Throughout these exercises (G, -) denotes a group.

ExERrcisE 1

Assume G = (g) is an infinite cyclic group. Prove that 0 — ZG 2 7G s a free
resolution of the trivial ZG-module, and

AG ifn=0,
H"(G,A) =< A/Im(mg_q) ifn=1,
0 ifn>2.

EXERCISE 2
Let A be a ZG-module. Prove that Der(G,A) = Homgzg(IG,A) via the map sending a
derivation d to the homomorphism d such thatd(g — 1) = d(g), Vg € G\{1}.

ExERcISE 3
Let A be a left ZG-module, and let A x G be the semi-direct product of (4, +) by (G, -), that
is, the group of all pairs (g, g) € A x G, with group law

(,8) - (b,h) :=(a+g-b,gh).

Letm: AxG— G: (a,¢) — gand let Hom'(G, A x G) be the set of all group homomor-
phisms f : G — A x G such that m o f = Idg . Prove that Der(G, A) is in bijection with
Hom'(G, A x G).



