
ALGEBRA 1

HOMEWORK ASSIGNMENT VI

(Turn in underlined problems.)

Read Sections 4.6-6.2.

SECTION PROBLEMS
5.2 1
5.5 1, 6, 14, 18 (Hint: check the holomorph.)
6.1 1, 3, 4, 6, 9, 17
6.2 1, 4 (just 80,351)

ADDITIONAL PROBLEMS

1. (Coproducts of abelian groups) Let A and B be abelian groups, written
additively. Define coprojections iA∶A→ A×B∶a↦ (a,0) and iB ∶B → A×B∶ b↦
(0, b). Show that (A × B, iA, iB) is a coproduct of A and B relative to the
category of all abelian groups.

2. Show that the coproduct of Z2 with Z2 relative to the category of
abelian groups is not the same as the coproduct relative to the category
of all groups.

3. Show that

Aut(G1 ×⋯ ×Gk) ≅Aut(G1) ×⋯ ×Aut(Gk)

when the Gi are finite groups of coprime order.

4. For a finite group G, define the order sequence of G to be the sequence
(n1, n2, . . .), where ni is the number of elements of G of order i. Show that
order sequences determine isotype within the class of finite abelian groups,
but not within the class of all finite groups.
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Challenge Problem! (Prize = fame!) Let Gn be the abelian group pre-
sented by ⟨X ∣ R⟩ where X = {x0, . . . , xn−1} and R consists of all relations of
the form xi ⋅xi+1 = xi+2 where the subscripts are taken modulo n. Show that
Gn is isomorphic to a group of the form (1) Zm, (2) Z2 × Z2m, (3) Zm × Zm,
or (4) Zm ×Z5m.


