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Exercise 1. Let R be a commutative ring with identity, and let U C R be a
multiplicatively closed subset. Let M be an R-module, and let h: N — N’ be an
R-module homomorphism. Prove that the following diagram commutes:

o
U~ Homp (M, N) —% Homy -1 g(U~*M,U~1N)
UlHomR(M,h)l lHomulR(U—1M7U_1h)
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U~ Homp (M, N') 22X Homyr (UM, ULN").

Exercise 2. Let R be a commutative ring with identity, and let U C R be a
multiplicatively closed subset. Let M, M’, and N be R-modules, and prove that
the following diagram commutes.
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U~!'Hompg (M’, N) Homy-1z (UT*M/,U~!N)

Here, the unlabeled vertical isomorphisms are (induced by) the natural ones from
Exercises 1.3.3(c) and 1.4.24 in the notes. (Another version of the diagram is on the
next page.)
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