
 

A B B 41 BOM bm b m bb bm'tb'm

M Bmod f Affo
d is additive

what's condition on d I b b.dk

Def An A derof B intoM is a d above

Lemma Def A DerMod B M has an initialobj

BARBIA
of
p
RBAp.IE ifh rdh.dcbib dbd

Lemma J C Ctg then 532admits
canonical CIJ modstructure

I her B B B

lob601 RBA
1 12 B mod via

b B m Fer
pfof B BOM fffffff.tt B Bf BOMftp oI id01MBfidiol

I
Blinear 72 M



Lemma B Aki Rpg color 4 ftp.dxi
E fainBBNotepfi.univ propertyof Ader

Retlemma The apex If Bdxi is uptohomotopy

indep of choice functorial in f denoted by NLBA or Nhf

idea OSay IEAC B 1 2 B dxi

whatif JEANED B Bdx OBdy

J It 9 fk

If 1 120 B 9 fix B y f
Body

QED for independence

IEACE B 0B dxi Bglx
1dg

c A Is cdo

diff choiceof settheoretic J M Bdx If

5115 19

pf A BAC mFA e B

JEBEL C

J AI E C

III 8C 5 5 552 0

LIEC
0 c dx cdx Cdy dg o



w exact rows

Lemma A f B C then get
natural exact seq

Th N Bc F Nea Ti Nlg ReapsC Ready
In particular first exactsef ftp.jopc Rca Rcp 0

Secondexactseq If 9 B C sung then

her's
bulgy RB C RCA 0

Property i BIA fg ftp Y tf.g
2 NL A

commutes w colin in B

3 NLB.CIp 0 BLK E BEKA

III BLK bx1 quotientofB BY dx
bx t b dx

So Jac surg 12 BE bx1 B Jac is on

2 137 4 NLstep 0 5B RBA 25BA
Exercised Show that 5Bof I NLRA Ti NL5BA

4 I B NL B 2 Bdk

I
BIT

B'OfRBA RBA Th BofNLBA Th NLBIA



Exercised If A A flat show B'Of NBA NLB

Lift off.fiiiiiiiittields.kksep F L
Lemma NLM 0

Step 1 Prove for ka k KK_KEY
KW.PH kk dx

PW P4to.dx

Step2 F ka m kki am i 1k
Use A induction

Ny E NLLIF
Lemma NITY f Rye have same fin dinasl

v.s.pt
ixi.fix.I.xi fniHiitnt

Check this is neg Sef 312
NL 4 on

2 16ThKK has NLR k G basisgivenby dxi

pf k KE fracked KC

Nlf Ok dx A Nlg80 gives rest

Prop Klk fg fieldextn dink Rk dink Nhk tedKk

dimply trid KK K is sepgen over k

pf k Kex 9k Isp f kb.fr



x ̅ NLR T NLKF Kidxi Rkk Ryf0
Lemma Ifj.FIYkl

0
then7tr.eltxeKs.tdxfoinRKlk

Warning cyWithout Kk fg thisisfalse
12 to elt ok dxto inSKIK

pf Choose elt c K it dxto in SKIF
If transc done otherwise x

Keep using Lemma get kekw.SE k x x EK
s.t.tr.d.LKh n dxitoinRK kK Xi i

QIK.dk Rk k

KIRK x fin xp
Lemma k put Every fg Kk is sep.ge
Aida EYE t.NL Ifffffdryi
17Sep dimflkhtr.dkk tr.d.Klk

kidrik

Prop k Bm 64 p
Thenat T Nhkk 7m RBKOBK RKY.TO

121 If Klk sepigen colinof fsepg
then T.CN kk

o.Thmk field Bp k fg B Bop k Blp

1 RBK is freeof rk dim B t.d.lkk B is reg



2 k is perfeit converse holds

if dim B rk Rosin dimpi RBn8k
dim mm dimp.dkk dimpitNhklk

dim mm to d Kk

dim B dimp mm B is regular

2 K is perfect any fieldextn is sepgen

IBK is a fig B
mod K Frac B

RBA K Rye dimaSky trd Kk

RBA K has dim t.d.lkk tdimgYy
gg

Lemma Bim int l local domain M fg Band

Mis finfree dimpMEK dinkMGK En

pf Nakayama 130 M

Gk is inf hence inj

Tsglobatze.I Y morphof schms

Defn Six Of Iq
where Δf XYX

U Spec B EX

Speck e

then

y RBI

di Ox R'xp local section be a lob bot

This is a map in Shuang X f Oy linear but NOTOxlinear



F E ModOx Y DerOx F defined similarly

Then have universal property HomyRx F YDerOx F
nod

Properties in f Y too ftype Sky is locally fg
Soif Noeth f loaft My Coh x

12 Formationof R ly
commutes w localization

eg Sixty OX.ie Oy.fd
3 commutes w base change in Y

9 4 Rfi

4 I I f Rg 9 Rf

5 f Y Z fly Igf If 0

imm

I Rf Ng o

we
if if t.IN o

definedglobally Iz Ox six if

a

aniiiii.it

Spee ME



Heuristic A 0 1 forms on P pullsbackto Gmequiv

and 1
friending.atieiga

Rin Q.IOyfYD.dxi n'a

itf.fiiidpf

M ker f sen.dx s

fidei fi Xi

1
yes mg

defines ftp Ñ

Prop 0 Ip 9 11 dX 0pm 0


