
 

E'tale Cohomology 1111712020

Last time Rationality for sin prog
varieties

app ftnlegu

Today RH

Digression on Frobenii

Xovariety Ifa
X Xo Ea

Absolute Frobenius

Frobass Xga Xf not a morph.eu

yQFro5asi H X deI HYx.fryIQel
114 0 I



H X e

What map is this

Claim FrobEs id

II Sasdam
Frobass Xet X it
is not ism to the identity

Frobots
U Exercise

a Ux x v Fon isan
IT H e't

want O x a
X X

Relative Frobenius Fula's

X FixingX X
ghrI iistaIa

Concrete descriptor XyFa



Frosais Xo Xo
Gta

Fue Frobats x XFfa

Ee X AYE SpeeFaCt tu

Frobag i f ne f P

FayEa Ei tip

Arithmeticgeometer fwbn.us

Fa Frobas i Ee Eq

raiseswelts

to p rues
n Fk x X X X

takeoff Fi x X X X

Ohs Frou x Enx idx
0Fx u

Fxin IFuxid x l at as

inverses toeach other on



HIX Qe
From now on Frobenius will always

mean Fx1a

Thn RH Xo Sm prog varietyAE
X Xo.IE Then the eigenvalues

Fxii's Hitx Qe

are algebraic integers
and for any

embedding eigenvalue1 as 1C

Kj1 gig
Hd

EI Curves Hartshorne II

Exs If H X Q il is

spannedby cycle chasm then we tenor

RH fn HMX Qe



I fer Il LX Qe

PI Pick a basis of HMX Lill
consphy of cycleclasses WLOG

can assay cycles
delvedAfg

L

CHIN H X Qelill
E Fxiregut

Faas Hill Qelill

trivially

Huh
et.H44QeliHtilFxae2H2iCX.Qe

via
i

Xcyc
eigenvalue qi al



gen g

EL Casa Sakae IT spanned
by cpk classes

Reductions LilReplace Foe w Fen
bk has the effect of replay Fx ie w

Fifa which raises eigenvalues x to

mth pane But aj Salis
has desired

properties af does replay q 4
qui

Rey PropertyThet lal is independent
of anteddy lol as E is veryspeed

Non ex I T2 I if

Dely If lal is independent of embeddy

latif we say that a is a

g Weil number of weight i



q
Reduction 2 Enough to show

The X sm prog of even dem n 2d

a eigenvalue of Faa on X Chel

then qdh tzslalcqd.tk forall
embedding as Q

Pf RH

Idea Take products Tensor product

tr.ch

Y Sm prog variety ofdinn n

da2am 42M

AMY Out OfHiiu del
ii I2M

Ei Lamm

Kiimeth formula



Special case i h

HYY el theHYYYad
o

middleooh

of eun din t
variety

gum a 1 2 n l a quart

q
In a l al e Et Tm

n

2 KI ai
middle al of Y

errand to do HYY e l k

r dm Y



ft T Qe
A
HOLY e

Be

Art R
LYA e

Choosing A B appropriately

comarray that this is
middle

cohomology Repeat the

sane argument A D

B

Need generalization of Lefschetz had pt funk
aNon proper varieties

Non constant sheaves

Sheaves of modules 12402



Nonproper
varieties

Is X 2 XIU
MM

Csm proper variety

0 sji.eu 0ex i.Qez O

OnHELU aehHYX.de aHoC2 Qe

Helu et H'tX Del n

R2 X sit y U EU plz 2

thirty IHTX.de Eti5TrlpxfHroCu.ael

El titty'tH'tOd

Tt 2 Sm pipe get

titty'tHIUQED XP E
e e
counted 4 multiplicity



UP countedwlmnhpl.it
notin general

EI X IP V IA 2 oo

P xo X I x t x x

08 0 IP't 2
ZP I

2 I 0
Computing mutt a IP is notthe same

as computy on

Gets Letschete fixed pt formula
2 7 UP t I XP
tf x c I maHfx 2 mattyLxX

EI If D Frobenius this duyeah

b c all fixed pts heremultiplicity 1



Coe Usm ul sm apothuke

5k complement

OfFgm HYMIE Ittihad

Coy UovacetylFg

VolFant El HN atHilo Qell

Non constant sheaves

E lisa e shat on X

y X X H'TX E r H'IX TE
In order to take traces need an addition

a map fee p Et E

Cy yet HTX.drHYX.fEIEHEX.cl
If XEXP is a fuel pt



p

y E Ex
Il

le e

Ex

E Does

pTr
Ex E H5trkyedittitxei

Ex X finite set

y X eX Ex Qe v e heal
Tx

Pe Eyal Ex
Vx

Exited Tiff
a E

If Only dgael Kaci
tribal 1 I



contribute to trace


