
COMMUTATIVE ALGEBRA HW 4

HOWER, MARTINEZ

Problem 6 Show that if A is a �at R−module, then its character module Hom(A,Q/Z) is an

injective R−module.

Proof: Let ψ ∈ HomR(M,N) be injective. We must show that

_ ◦ ψ ∈ HomZ(HomR(N,HomZ(A,Q/Z)),HomR(M,HomZ(A,Q/Z)))
is surjective. It su�ces to show that

_ ◦ (ψ ⊗ idA) : HomZ(N ⊗R A,Q/Z) −→ HomZ(M ⊗R A,Q/Z)
is surjective. But A is �at, so ψ ⊗ idA is an injective, R−linear map. Furthermore, by Baer's

criterion, Q/Z is injective so _ ◦ (ψ ⊗ idA) is a surjective, Z−linear map, as required. �
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