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Last time we had glued together open snenhenes
Wu of X 8 X a smooth complete awe of guns g
over a field b Recall that Wu is a copy
w we X Ht Xue Lu O where Lue is

the line bundle Dw L varies over line bundles

of degree g on X If M is another line bundleof degreeg
on X we have an open subnhane War ofW grin
by

Wim freeW4 Ht Xue Olde M L 1 04
It is not hard to see that the following
diagram commutes for L M N line bundles m X

of degree of
Clun WWL r WNMWmurWnw

AmnLM
SwumNWLN

where char Wm NLM is the map
described last time In naive tennis it is desmbed

as follows Let me C Wmc so that h40CDw LW 0
Than I effutue divisor ne of degreegon X smh that

Dwi E OCDw L M l It is clean that at his



in war for HI QCDwi M L 0
Thus the Wu's glue to give a f scheme 59

We will assure in what follows that k I We

fix an effective degree of dimior Do smh that
Ht CX DoD D and write ooo E W for the corresponding

point on W

Let Uu be the imageof Wu in 88
I Wu s 58

Note that since the arrow is obtained via a gluing
process it is an openmap and UL is open in JL

On XxWL set
L pitch OCDoD 0 Da l w

Hime Dn is the eminent dunin on Xxx't
and we are regarding Wu W as an open subuher

of X
9 This descends to a line lendle on

Xx Uu Srinu th t Wu

If ur CUL is the point componding to
Wo CW E WL Ns UL then one churles that

L14 41

One can regard LL as line bundle on Xx.UL
It is easy to see the Lc glue to give a line
bundle on Xx JS



Clarin A L represents Pickup

This means grien a k Shane T and a line
bundle U on Xt Xx 1 Smh that the restrictions of
th to Xt is a line bundle of degreeg for every b ET
then F T t JG and a bone bundle 9 on T
smh that

ClxrH L E U pit Q

Suppose the claim is true

On X's we have 0 Da and we know that

for every QE XM Du
q
01dg is a line

bundle of degree g Therefore Cif we admit the claim
we have a map X s Jot This map is

sniguhire Indeed if s E Jet then Lf is a

fine
bundle of degree g and if D is any effulrie

degree g diusir on Xs smh 0 LIX o

H of E X is the point corresponding D then

dearly of maps to S
This shows that Jat is of finitetype for it is

locally of finite type Cearh UL is of finitetype and
being the einage of a quasi compactscheme must be

quasi compart
Let us none shove that Tot is proper over k



admitting the claim Let R be a d v.v onuk and kits

quotient field Suppose we have a map Spuk Jot
This is equivalent to having a line bundle Lic on Xk
Xk Xxkspuk of degree g hit Dk be an

effutue divisor on Xk corresponding to LK Let

DR be the closure of DK in Xp
Dic
Xk C Xp DR must be that ones Speer

since it is sugerhire
and heme its shintunshuf

Spec C Speer is torsion free

It follows that Dr S Speer is finite and flat
Let Lp 0 Dp This is a line bundle on Xp
and the restriction to eat filene is a line bundleof
degree g In greater detail ruin Dr Spak is
a finite map Dp is affine say Dp Spu1 ThenDpbuoy
flat implies R A is flat and finite implies
A cis f g as an R module R being local thenfire
A is free The rank of A drink A kips
for every GESpeed Take to be the genericpt g k
and we get rakp.CA drink A pk Homan

Spu CA pak Die and Dk is druin of deg g
Herne during CA pk g Thus rankA g

Thus Lp is a family f degg l b's paramhited by



Speer By the univ prop of JJ curing the claim
we get a unique map Spur s JA s t

Lp is the pullbank of L
Monona if D I p

t CDo then 8 is a family
of degree 0 line bundles on X parametusedby JF
TG 87 then represents Picxin

In other words Pricoxin is representable and the

representing objat is called the Jandreau and denoted

Ix or Type

It remarries to proveAue clarino
hit T C Schue and Me a familyof line kindles on X

of degree of parametensed by T ie M is al b m

Xt and Mly is ofdegree g t te T

Let Me MIXE Let s c 1 r Let Ms Consider

open sit on 1 guin by
Ts t c T Ht Xe Me MI Ooo O

We will find a map Ts Um and thesemaps
glue as s varies over Tlk This will gie us

a map T sJot


