
 

Jan26 2021 Lecture 6

we are working over alg cloud field k A is an abelian van

Last time we proved the following

Theorem het f A Y be a morphism of varieties
with Y complete For a EA let Fa be the connected

component of f teas containing a Then with F Fo
we have Fa at F t a EA Moreover F is a cloud

subgroup of A Cie F is a sub abelian variety ofA

Remark F is often called the kernel of themorphism f
on A

Noro let D be an effective divisor and OCD We

know that 3D is base point five ie L2 is generated

by global sutions Idea 2D ta D t E D for every AEA
and given me A we can find a CA sink that
net eED Uf ED Let V HOLA E t We have
a natural map Hare sugation

A f s pcv
Ho e plea L2
ie

PGA KIt follows that if D E 12N Ime map Ate Po
there exists a 1 hyperplane H ui PCU and f Ceci 422
Sink that f Hx D

and Hocus HOCOCD

In particular we have a hyperplane H in IP u
such that ZD f H



Sit theoretically ZD is the same as D More

precisely red Dred
This means D thought of in a naive way as

a set or as a reduced scheme is the disjoint union

of fibres In view of the theorem set theoretically
D U cat F

AED
where F is the kernel of f A PCU

It follows that if ne F then tri D D

set theoretically
Let

H D NEA TE DID
Equalityofsets not
linear equivalence

Then we have shown that
F C HCD

Note that if AEA is sunk that D a D then
there exists an openneighbourhood U of a smh that

D ut D t ne U It follows that ACD is

closed In font since F is converted

F C H D Ct
In Theconverted component

of ACID containing the identity



Thuman M v Nom F H D K L Recall we

are assuming Ho L o

Prof we have already seen that F C HCD 0 Clearly
H D C KCL this is obvious Sui ee HLD is clearly
contained in KCC It remains to show that
KCL C F

None KCL C KCI Hume KCL C KCC
We know that El ago is trivial It follows that
L2 Kayo is trivial Hence f Kcvo is a point

not surewhysee notes on line bundles and divisors Hume smote
Hence

K L C f f co Since OE KCL 0 and since KC
is connected it follows that k 4 CF µ

Suppose L as above Cie HOLD 10 is ample Then

for some wed L2 is very ample It follows
that if f A s PCHOCkn t is the resulting
map it is an embedding whence from the

Kayo
theorem r k 0 is a point None KCDOC Kun
Hence KCL of This means KCL is finite

L ample Ho L to KCL is finite
Conversely suppore KIL is finite Let f A PCU

be as before with V HOCA V t and let F be
be the kernel of f Suiee ka is finite
KCL 0 of whence F fo Now F is the



converted component of f fco containing 0 Also

f f co is the disjoint union of ntF ref f lol
It follows that f f co is finite Moreover from
the earlier theorem of Nori this mean f fCns is

finite for every x EA
Hence the map

f A s PCV

is a finite map Reason f is a propermap
suice A f Ptv Speck is proper A proper

quasi finite map is finite in Hartshorne this is

provedby using stain tentonisation This means

LZ is ample see argument belone and hime L is

ample
To see L2 is ample when KCL is finite pick a

coherent 0A module F We have to show that
e 71HiCA 7042 O fer nu 20 This is the so called

cohomological criterion for ampleness see EH p 229 Prop5.33
Now

Hi CA F 42 Hi CA F f Ocn
Suice f is finite it is an affine map Herne

H CA F f 0cm Hi PW f f f Cu
Addedlater
twicef is affinef Age Paige Hi P V f I n

is exent hit eyeAgeand g sgo
on bij resh in Agc Then bring f F f u
5g s fJo is errant andf 8 is
a fearsomecomplex HenceHilla fig HiLiamf I'D f If u byProfhHicircag Hi lag founder



If A B is a map of ring M E ModB NEModa

then M B B AW M AN
Now 6in is very ample on PCH and heme
Hi f if Cns O n 30 Iad

Home we have proved the following theorem

Theorem hit L be a line bundle on A sink that HOHL 0
Then L is ample if and only if KID is finite


