


DerivedFunc

- F : At B is right-exact (nF)(A) by

choosing a projves .
P-A

& then define LnF(A)
:= Hn (F(P)

·This is well-defined

· This is afunctor. It's additive.
3 Comparisonherem

-

LnF
commute w/ exact functors lead

(LnUF) (A) U(LnFA)

0- har(f)- A = B us 0 - U(ker(f))+ UBUB

113

her (Uf)

im (Af- B) = her (coker (A
=B)

(LnF)(A) :
. . .

- P,
+ Pot A

+Ov>...-FP
,
+ FPotO

↓

...

-> UFP
,
-> UFP

,

-> O



-

(LnFlne form a collection of -functors

LFA

0 - A+ A- A
- 0

& -F(A)-FLAl
...

+ LiF(Al -> LiF(A) -LiF(A")
-
Li + FIA) .:

-

↳

Stett: Otpl-p-pl-0

↓ ↓ ↓

S
O+ A+ A+A-0

0 - pin+ Pn
= p" -> 0

&
projective

Fo

L

so 0+ F(p)
-> F(p) -> F(P1) ->O

&
then apply LES in homology
to this

- (LnF)ne are in fact universal 5-functors

PotoFu
> (Yn :ThtInF)

&
-



sete
:

GritnInF
natural transf

comprises Tn(A)-> InF(A) for each

Ad

Pick A -A . Suppose y : for Oxi <n

have been constructed
.

Choose 0 + k
+ p-> A

+ 0

↑ projective
Look at :

G

Tn(A)=Th
+
(k) ->Tm(P)

->

Inafer 09n+
n 1AndLF(k)- LF(p)

"LnF(p)Yn(a)Un
Ona O

I

E



2Adjoints
-

Lie -D ,
RiD-e

L+ R "Lis 1 . adjoint b R"

if
VAcob(e), Be ob B we have

Homy (LA) , B)
= Home (A , R(B))

e

*

xD-Set
2
*

xD-Set

f : A
+ A in C

, g
: B- B' in

B

Homy (L(Al ,B)
= Home (A !R(B)

↓(L
*

·gx ↓
f
*

(Rg)x

Homp (LA) ,B
=

Home (A , RIBY)

& Description 1 of Adjoints.



Description2 : Hom (LC , (C)
= Hom (C , RLC)

↑ HERC

& similarly you can
obtain

E : LRC->C.

Ham(LC) ,D)RD)
RS

L(C)ED
#CARL(C)--RD

We should
view

: Ide
-> RL

,

not

-

3
E : LR Ida

transforms

St
. RARLR LLRL

X
R

id

- Limits & Colimits are a thing.

I chinA ands all of

It A)



colim + 4.The defining property of colim.

- "Left adjoints preserve
colimits" :

[L(colim F) , B]
= [colim F

,
RB]

=

(F , X(RB)]

= [F ,
RoOB]

=

[LF, [B] [colim
(hE)

,
B]

then apply Yoneda to deduce
that

L(colimF) = colim (LF
-assicexamp

:

CQRA + Homp(A+

Hom (AB , C)
= Hom(A , Hom(B,C)

(Eilenberg-Watts) F : R-Mod-
> S-Mod st

.

it's

additive & preserves
colimits then in fact

F = () QrB for Ban (R , S)-
bimodule

Stretch:
Main idea is to construct om

: MXFR-FM

for each
M

.

First
,

meM & Mmirl
= rm.

R
+ M

om
:MxFR-FM <- FMm : FR-FM



This is bilinear so yields om
: MORER-FM

&
map

of S-modules

Set M= R , you get
FR having an (R,S)-bimodule

structure.

y claim:
On

comorphism

↳
Or isom .

↳ apply some
5-lemma magic
.

Examples

1
.

F- : Ab-
> Sh(X) "constant sheaf functor"

T : Sh(X) -> Ab "global sections functors"

# so ...
# is left exact !

Hi(X ,f) := (RIT) (F) .

Theoretical aside : (Frightenant)

An object Q is F-acyclic /LiF)(Q) -0

forall is0.



If you
have an SES

0 -> M- Q->A
+0

&
F-acyelic

By LES, (Li #(A)
=(Li+ F)(M) for

is2
.

Then if ...
->Q

,

- Qo+ A
+0

is a F-acyclic resolution of A
then by

considering

0- Mo-QmT - -

- Qo+A
+

03
--..

- Qm->Mm-O

you
obtain that (mF)(A)

=

Hm(Fl

Weibel claims : A ubelian
group , xx(A) is T-avyetic

neX is a point , this is the Skyscraper sheaf.

O-A + Fo
+ F

,

+
... (inj resolution)

then 0 - xx (A)
->
nx (10)+ .. (ing res .)
&
inj - object in Sh(X)



Computing (RI) (xxA) then looks at the

original res . in Ab , so I-ayelie
.

(see flaspe sheaves (
flabby

2. . Extr (A ,
B) := [R"Hom (A ,

+] (B)

· A proj

· Hom (A ,-
exact

· Extip(A ,
B) =0 for isO & any

B.

· Ext'r(A ,B)
= 0 any

B.

&
key point : induct using

HomCA , - being leftmatt
Similarly : · A irg.

· Hom( , A) exact

· Entin/B , A) =O for
isO &

any
B.

-- Ext ! --

Ext also measures splitting of group extensions !



G is an ent . of B by A s

0 - A + 6
- B-0

If it splits , G
= AB
.

Ext' (A ,B) = 0
=

every
ent of
Blu


