





























































































Some homologicalalgebra
MappingGeese Thishypothesis

v is onlyneededhit A be a commutative noetherian erring sporadically

Recall that a map If complexes Cie a chainmap of
A modules

Cf M SN

is a quasi isomorphism i e HICee is an isomorphism

for all j E 2 if and only if the mapping cone

Cp is ex art where cheek

og m m c KEIand
Ont O F d offo to 08

e L o L
This follows from the event sequence of complexes

0 s N s Cp S M ED O

and the font that in the resulting long exact
sequence of homologies the concreting maps are true

Bounded above flat complexes
Lamma 1 Suppore
Po PN PN o

is a bounded above exart sequence of flat
modules Then for any

A module M P AM is exent
Prof whoa can assume N 0 Then P is a



flat resolution of 0 and hence H i P M Tori M07 0
t i E I g e d

or

Note A deliberately differentproof

Lemuroid Let

g P s Q
be a quasi isomorphism between two bounded above

flat complexes Then d M P AM Q AM is a quasi
isomorphism for every A module M
Proof

Coq is an exent bounded above complexof flat
A modules from henna1 Cj AM is exart But clearly
Cj AM Cj m Hence 9 M is a quasi isomorphismged

Lemma3 hit C be a bold above complex of A modules
s t Hulce is finitely generated time 7L Then C is quasi

isomorphic to a boundedabovecomplexD of finitelygenerated flat
A modules

Ihavenoimprovement on the
Roof Standard Hartshorne also has it usual proof

henna 4 Let A be a localring with maximal ideal ideal M
and residue field k Let 0 be the complex



O S CO s C O

consistingof finite A modules with C a free over A
4 Suppose the natural map

H'CC k s H'Cc ak
is surjective Then

a Z Cc is a direct sumand of C and B C

is a direct summand ofCZ
b For any A module M the natural map

H CC AM 3 HdCc AM
is an isomorphism

2 If H CC Ak 0 then H'CC O

See note on Nitsune's lemma for a proof


