MATH 790, FALL 2011, HOMEWORK 5
DUE FRIDAY 07 OCTOBER

Let ¢: R — S be a flat homomorphism of noetherian rings. (That is, R and S
are noetherian, and ¢ is a ring homomorphism making S into a flat R-module.)
Let U C R be a multiplicatively closed subset.

Exercise 1. Let M and M’ be R-modules.
(a) Prove that for each i there is an S-module isomorphism
Tor{ (S @ M, S @ M') = S @ Torl (M, M").
(b) Prove that for each i there is U~! R-module isomorphism
Tor! B(U'M, U M) = U~ TorF (M, M').
(c) Prove that there is a U~! R-module isomorphism
(UMY @py-p (UM 2 U Y (M o M').
Exercise 2. Let M and C' be R-modules.

(a) Prove that there is a commutative diagram of S-module homomorphisms

S®RC
S®@RM

SorM—"" . Homg(Homs(S ®r M,S ®r C),S @p C)

S®R5§\’}\L l

S ®gr Homg(Hompg (M, C),C) —— Homg (S ® g Homg (M, C), S ®@r C)

(b) Prove that there is a commutative diagram of U ! R-module homomorphisms

v-lc

8y
UM S Homy 1 g (Homy 1 g (UM, U~1C), U~10)

Uléﬁjl l

U~ Hompg(Homp(M,C),C) ——— Homy -1z (U~ Homg (M, C),U~1C)




