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k I A abelianvariety

Last time we were showing the following
Suppore L is a line bundle with HoCA L 40 then

Hku is trivial It is enough to show that

4Kayo is trivial Let 4 1440 Then 4 is an

abelian variety in faut om abelian subvariety of A
Mweover Lly is homogenous

Easy to see that

KCta L KCL a C A

Suppve be KCL

tf tail taxi
ta't TfL L L ta L I

ta't tf L L C L

ta OA OA OA
So be Kcta't L By synnaty we have the
result

Let s be a non zero Sutton of L hit D

be the zero scheme of s Then D is an effective
Cartier divisor and LEO CD Let

U ae Al D a 4 Y

If Y A U is a non empty open set If 4 A then
there is nothing to prove for their KCC A i e

e is homogenous



Assume Y A Pick a EU Then bof CHo tail

is non zero and there is some point of D
on which it does not vanish Hence

totbly is a non zero subon q tally However

tally is homogenous or Y suice lactate KCC
From our earlier results this means Aa 4y OA

Now consider the family
L pi past Llyxa
Note that klyxgay tally
Therefore the family is trivial on a nonempty

open set of the parameter spare A Since the locus

of points at A on which Llygay is trivial is

closed therefore U A and tally is trivial

for all a EA Taking a O we get the result y
line bdle

Question Let L be se Holt 0 know that
L2 is generated by global sentious D effuline

3D is base point free Let
A f IP Hoche t P

be the resulting map what can you say about
the hours f Koch in IP



Theorem Let A bean abelian variety over an alg chnd
field k and f A Y be a mapof k varieties For

NEA let Foe be the converted component of f flu
containing k Then F a cloud subgroup F of A smh
that Fn set F
Remark The theorem is due to M V Nori
Proof Tin ne A Let

Q A x Fn S Y
be the map

Cf asu f Cat u
Then Q Qu fer t ne Fn

By rigidity we see that
Q Z w f Zin H u CFn

Tn faut
f Z ret Fn f z G I

This is seen as follows
Kuro d Z n n is constant for u E En

Since NE Fu this constant is ICE n n f Ct
This proves Ct
Therefore Z ret Fn Fz

part easy to see Z ut Fa C Fe
Revere the roles of Z and N Comclunoir

2 set For Fz
In particular setting me 0 and F Fo we



get Fz 2 tf

It remains to show that F is a subgroup of A
Suppore y E F Then

F y y tF
Therefore OE F y

Herne fco te y and O and y lie in the
same converted component of f f co It follows
that

y t F F

Hime Z y C F t Z y E F µ

None suppne L is a line bundle on A smh that
HOCA L 0 and let D be an effulite divisor
smh that L G D We know smh a D exists
We also know that the linear system 12131 is

base point free Herne we have map
A PCV where HOLA E

Recall since L2 is quid by global salutes
we have a

swujahon.ggsnaeizet
A E

L Z Hole POA
At earle point aEA get a line l L 2

gag
inside Hoch ie a point in Pcu



From the theorem we have a converted subgroup
F converted component of f f co containing 0
smh that Fu ntF using the notations of
the theorem

Let Equality of1 divisors notD NE Al t n D D
equivalence

This is a closed subgroupof A darns

Clearly HCD E K L

Also F E ACD

This is what we will prove next time
F HCD K C

KID is finite 2 3 L is ample


