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Let k be a field a complete smooth cure ofguns g
with at least one k rationalpoint

we have seen that if k I then there enists at least
one effertine divisor of degree g smh that tHCX 4 0 where
L is the line bundle corresponding the effective divisor

This means again with k I if U is the hours

in X8 on white Htcx D vanishes Dtu then
U is non empty By semi continuity U is open

Now drop the hypothesis that k I Wehave
a universal degree of divine Due Xxx's and what
the above shows us is that the open sit where
R1p Du vanishes is non empty since its bare

change under k ki is non empty
F H hit us call this hours W

Du1 By semi continuity if
u th w E W then

w cg H2 Xue QfDw O
x where the notation is self explanatory

we will use this later
Let us return to the care where k I

To fix notations W E X't is the open subnhane
on which ht Q1DoD O



Srinu k E and sniee W is of finite type
X8 is of finitetype there Wlk 0

Tix a b rational point in W say ooo Let

Do Duo be the corresponding divisor on X Xing
Let Lo 0CDo By R R Suiee H1 Xue Dw O

t ne E w we have hoc Duel L for all WEW
Indeed with Lw Dw

hoche b Lw dig Luo I g
fiche g t l g sine liked 0

L
deg g

This means that the only effective divine in the complete
linear system determined by Lw Informally this means that

W parameterises line bundles L of degreeg with bill D

Ten if L is a lab I degg with hCLI O again by
R R how 1

Let FS WL

where earh WL W and L varies over isomorphous

classes of line bundles of degreeg
Suppose L and M are two line bundles ofdegg

on X Set him to be the open locus of W W

consisting of points we EW m that OCDue M L

has no H

Wim freeW4 Ht Xue Olde M L 1 04



Note that Wu W
Let 0µL Wmu WLM

bedescribed as follows let me CWmu Suice H Xue Dw L M4 0

we have a unique point we E W such that Dwi Dw ti

Let Qµ Cue ne Note that OCDio M L Oldie
Let Mdw w Note that Doi M L ADuel
where A1CQCDuD M L D i E W E ULM

It remains to shout that PLM is a map
of varieties This can be done by replacing us by

a T natured point
ht T S WML

and setting at T swim as indicated abort
to get a map furlinal in 7

dunt WmuCT Wim T

By Yoneda get w E wML LM
Note dem is an isomorphism the mime

being dm
Suppose we have three line M N g degree g

Chuk that
in Wnm nWNLWun n Wen C

n

LM L MN

Wmun WMN

Counters So the couple rules hold It follows that



we have a scheme 39 by gluing the various

Wc along the Wem's via the data dumb
The problems that remain

Is Jet of finite type
Is it complete

I TIE Etithment name


