
 

Notate if A is a resolution ofA

then we'll write today Af
fr complex Az A Ao A 0

lemme Greuan abelian eats A objects

A B fit B project reselotuns

A B nd A d B then Ff A B

sf extends the map A B via

amap AT Bat Further f is unigue

up to homotopy

PI fexists
sineAaproj Bo

B

A Ao A a

I It
B Bo B o



indoctly

Ait Ao Ai i l

I t t etc

BidiBi iBiti f
di
Yondit

uniqueness up tohomotopy

A A A so

Lf.iq Lfo.g If
B Bo B o

want hi's sit dfoidgofdhdtdhef.ge
want hoi A B sit

dho fo go
d fo g O by exactness

ofbottom
fo go D



goes

A A A so

Lf.iq Lfo.g If
B Bo B so

iindi
keepgoing D

Remarki seq on bottom didn't needto

beprey topdidn't
needtobeexact

Exit confirm ordeny
9

kmm.ltorseshoe

Gen au exact seq a A B Go

in A praj.ms A
s c of A s c

can fund proj res B
of B st

have an exactseq 0 Af Bf Cf so

which satisfies the condition that

fr each i o Ai Bi Ci 30
is split exact in o



PI set Bi Ai Ci
define Bo B o

i t
A A
while agothese

Ho Co B
tTz
Co C
t l
o 0

general step Ai fi Ai i
LL t

A it Citi Aioli
Ri i

t t l
it i Ci i

Figure it out



S talents
All categories are small

i e allcatshere
sets of objects 4 morphisms

Ah Set Mod all
subsets ofsome un named

set

ofRmads

Det HClip cat of chain complexes at all

wyahe turns
0 w Morphisms

hom classes ofmaps

Kt HPrCh exact a
cat f chcomplexes ofproj
machetes hom da sus et

morphisms dy so exact
exceptato

HPrch A



Consider the functo Ho HPrch H A

Claim of Ahas enoughprojects
thenHo

is an equiv I cat

PI enough prey's
essential surjectily

A alpines A
HolA I A

1stterm today fully faithful p

From now on assumethat A has enough
propectes

Iyprcalcanve
utron change a quasi inverse

G en fi A B right exact
define

Lif i A B via Lif CA HelfCA

great A B Lift f induced for f A B



i e have f up to hom eq

f A B in ChCA

F It FA FB in ChlB

Hi Fifi HitFA Hi f B

Lift FLA L B

Note Helf CI Hi f cg.SI if f
d
g

ane hath extensions af t to A
B

Because F f Iffy are homotopic maps
fwm

FA to FB

Because the identity h.dtdh f.gr
is preservedbyany additive

functr

The Lif's A Bas alone is a Sfunk

PI o A B c 0 in A



use us A c C horshoe to get 13

to get a A B C o

apply F get as Es of complexesin B

G FA FB FC o cosy split
f each i

get LES

notice 7 chainmaps

B B unique up
to

ham

bothcamps hamotopicto id
camp did 1343

theatre the induedmaps FB FB

well dinedup to ham bathcamps

have to id induce welldefed

is as Hot B HiCFB

matythis identification get LES

LiftA Lif B Lift c Lie A



check the comedymaps are natural

The Lif one
universal

Note if P is projecte clean res

P so P o

HiCP 0 if i
Indy o

L F P o is o

enoughprojects
effacahle


