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Exercise 1. [1, Ex. 2.2 & 2.3] Let A be a ring, M be an A-module and I be an ideal
in A. Show that A/I ⊗A M ' M/IM . Use this to prove the following statement. If M
and N are finitely generated modules over a local ring A, then M ⊗AN ' 0 implies that
either M ' 0 or N ' 0.

Exercise 2. [1, Ex. 2.4 & 2.5] Prove that a direct sum of modules is flat if and only if
every summand is flat. Use this to show that for any ring A the module A[X] is flat.

Exercise 3. [1, Ex. 2.25] Let 0 //M ′ //M //M ′′ // 0 be an exact sequence of A-
modules with M ′′ flat. Prove that M is flat if and only if M ′ is flat.

Exercise 4. [1, Ex. 3.1] Let A be a ring, S a multiplicatively closed subset of A and M
be a finitely generated A-module. Show that if S−1M = 0, then there exists an element
s ∈ S such that sM = 0.
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