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Summary of What

We Have Done



A scheme#
"

is
"

a contravariant FUNCTOR

(Schemeg) - l sets)
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Yoneda's Lemma



For a
"

moduli space
"

of something , we

need a FUNCTOR
.
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A scheme is not just a FUNCTOR
,
it is a SHEAF

in the Zariski topology (in fact in more . . .)

FUNCTOR

Meaning : if ✗ is a Schine , then maps to X

form a sheaf on any Y.

y

O
'

☒→→



Thus to have a chante of being representable ,

a moduli FUNCTOR needs to be a SHEAF
.
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Super - useful fact : if -5 is a SHEAF that has

an
"

open cover of representable FUNCTORS
"

then

F is representable .



Moduli space of
"

functions
"

: 1A!
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New moduli spaces from old .

Grassmannian bundles . Flag bundles.



II The Hilbert Functor of IP? The Quot functor .
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Tool: The flattening stratification .
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ÑÉFirst step : n=O
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General case :

set first
,
then scheme structure

,
then

universal property .

Used A- 0 case.

Ben Church finished the job.



Cohomology and Base change

F coherent
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Yes after twisting enough

cohomology and one base change

g. {
Grauert's Theorem ( base reduced 1

Hht thtohomology and Base Change Theorem
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key idea: Mumford 's complex. Over Spec A = B
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Castelnuovo- Mumford Regularity .

Flpn m- regular : Hill , FCM - i))=o
f i> 0
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If F is m- regular, Flr)
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sections
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and has no higher cohomology .
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With These we prove :

representability of the Quot scheme and the

Hilbert scheme. 0--7--0*0 '-Q?0££
The idea: lHilbert scheme)
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If we fire the Hilbert polynomial , the argument
shows that the Quot /Hilbert scheme is
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New moduli spaces from old :
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Theorem
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Given: it / Proper, flat , geometric fibers are
connected and reduced
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More moduli spaces (almost) as quotients .
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What are the dimensions of these spaces ?

First version lmore handwaving
,
lower tech

Agora dairies on c.

dim d.✓

⑧ :@
t d⇒g0

-#h- I



✗ - Y both smooth 1k
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Translation : A little bit of deformation theory .



Affine situation :

(construction in the*
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Affine situation :

"

Y→"" (situations"
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f inductive step can we extend QA to some (flat) QB ?
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Answer : obstruction . IEBCQA )/ c- Eat! ( I ,Q④J)
0 → Q④J
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→ EBIQAI→ 7. → 0

Iff it is zero , the choices of QB correspond to
splittings . They are an affine space over

EntFLI , Q ④JI -- Hom-117 , Q④J)



That's the end of the course -

we covered a lot !

Thanks for coming -

I hope you enjoyed it !


