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DUE FRIDAY 13 APRIL

Exercise 1. Let R be a commutative ring, and let {Mλ}λ∈Λ be a set of R-modules.
For each λ ∈ Λ, let Pλ• be a projective resolution of Mλ, and let Iλ• be an injective
resolution of Mλ.

(a) Prove that
∐
λ∈Λ P

λ
• is a projective resolution of

∐
λ∈ΛM

λ.

(b) Prove that if each Pλ• be a free resolution of Mλ, then
∐
λ∈Λ P

λ
• is a free

resolution of
∐
λ∈ΛM

λ.

(c) Prove that
∏
λ∈Λ I

λ
• is an injective resolution of

∏
λ∈ΛM

λ.

(d) Prove that if R is noetherian, then
∐
λ∈Λ I

λ
• is an injective resolution of the

coproduct
∐
λ∈ΛM

λ.

Exercise 2. Let R be a commutative ring, let N be an R-module, and let {Mλ}λ∈Λ

be a set of R-modules.

(a) Prove that ExtiR(N,
∏
λ∈ΛM

λ) ∼=
∏
λ∈Λ ExtiR(N,Mλ) for each i.

(b) Prove that ExtiR(
∐
λ∈ΛM

λ, N) ∼=
∏
λ∈Λ ExtiR(Mλ, N) for each i.

(c) Prove that if R is noetherian and N is finitely generated, then there is an
isomorphism ExtiR(N,

∐
λ∈ΛM

λ) ∼=
∐
λ∈Λ ExtiR(N,Mλ) for each i.
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