
Prof. K. Tent Universität Münster
Dr. F. Jahnke Sommersemester 2016
Dr. D. Palacin

Profinite and pseudofinite groups
Sheet 6

Exercise 1. Let p be a prime number distinct from 2. Show that Aut(Zp) ∼=
lim
←−

Aut(Z/pnZ) and conclude that Aut(Zp) ∼= Zp × Cp−1.
Hint: Prove that R×n ∼= Cpn−1×Cp−1 holds, where R×n denotes the unites of the ring
Rn = Z/pnZ.

Exercise 2. Let S be the set of all (nonisomorphic) finite simple groups. Define

G =
∏
S∈S

S.

Prove that G is not finitely generated, but it has only finitely many open subgroups
of any given index n. Deduce that Aut(G) is a profinite group.
Hint: Use Exercise 4 of Sheet 5.

Exercise 3. Let G be a profinite group and let A1(G) be the kernel of the projection

Aut(G) −→ Aut(G/[G,G]).

Prove that if A1(G) is pronilpotent, then so is G.

Exercise 4. Suppose that the profinite group G has finite rank r and is virtually
pro-p. Show that Aut(G) is virtually pro-p of rank ≤ 2r2.
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