HOMEWORK 6

PROBLEMS FROM THE TEXTBOOK

Atiyah-Macdonald, Ch. 2, #25, #26

OTHER PROBLEMS (FROM WEIBEL'S BOOK)
1. Let f: A¢ — B,e be a morphism of complexes; for simplicity, we denote all the
differentials by the single letter d.

(a) The mapping cone C, is the complex whose terms are C,, = B, & A,_1
and whose differentials are

d: C, = Cp_1, d(b,a)= (d(b) + f(a), —d(a)).
Check that this is indeed a complex.
(b) Show that we have a short exact sequence of complexes
0*>B.*i>c.i>z4.,1—>0,

if we use the differential —d in the complex Aq_1.
(c) Show that the connecting morphism 4§ in the long exact sequence is exactly
the morphism H,(f): H,(As) = Hy,(B.).

2. Show that a morphism of complexes f: A, — B, is homotopic to zero if and
only if there is a morphism of complexes s: Cy — B, from the mapping cone such
that the composition soi: By — B, is the identity.

3. Suppose that A is a domain with fraction field F'. Let M be an A-module. Show
that Tory(F/A, M) is isomorphic to the torsion submodule

{meM there is a # 0 such that asz}.
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