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For a group G we denote its abelianization G/G′ by Gab. Here G′ ⊆ G is the

commutator subgroup of G. Since any endomorphism f : G→ G maps G′ to G′,

f induces an endomorphism fab : Gab → Gab and we obtain a homomorphism

abG : End(G)→ End(Gab), f 7→ fab.

(In fact, ab is a functor from the category of groups to the category of abelian

groups.) In Problem 1 of Homework 3 we proved that (Fn)ab ∼= Zn. We denote

abFn
by φn.

Problem 1

a) Show that for any group G the homomorphism abG maps Aut(G) to

Aut(Gab).

b) Show that φ−1n (Aut(Zn)) ⊆ End(Fn) contains for n ≥ 2 the groupAut(Fn)

as a proper subgroup, i.e. φ−1n (Aut(Zn)) \Aut(Fn) 6= ∅.

Problem 2

List all Whitehead automorphisms of Fn which are in the kernel of φn.

Problem 3

a) Show that all inner automorphisms of Fn are in the kernel of φn (this

holds, in fact, for any group G).

b) Show that for n ≥ 3 there are automorphisms f of Fn in the kernel of φn

which are not inner automorphisms of Fn.


