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The {future of this course :

| may be able to keep the course on zoow
while also safisfying Stonford's rules, and meeting
M & classroom.

Office hours:

Some. on 2oom  (but when?)

Some (n person (but when and where )



References -
Faf Explained
Mumford's Curves on an Rlgelraic Surface

Nokajima, Huybredats, Honrs-Horrison, Mukad, ..

Onling:
My wtes “The Rising Seq’

Jarod Alper's notes on modwli spaces and stacks



Where we are:

For the sake of wncreteness, we will work m the
category  (Schemes) of schemes.

We con also work in many other otegortes without
chonge..

1§ you've seen all this before, youw might try 1D
moke Al this work in the wmplex onalytic category.



Seemingly twy point from last day
(indeed, from Uneor algebrn)

Wisdom of the Raes:

Moke the Grassmamnion your
friend for lifel
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To cossify o k-dimensional sub vector)space of
F" (P a field), choose a bagis, and puf it i

reduced echelon form.
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Batk to the program..

We want to construck/ study / show the existence
of & moduli space of something .

| Lo s
Think awrves,  velhor kunclles, ...

dbelian Wt (udh poli2ehen)
%MWQ doay (M 0 (3 ) L\J\“n 1 U cloack)

stolte op.
tnplerey of soary

More precisely:
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Tupically:

moduli of jichic
stoble (certun nada))
WS ) LB,

moeul of
tosed subschemes
of P"




Let's try this with the  Grassmannian  G(kn) or
(EIUL\ - ).
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Construction/Existence/ Representability of some
mocu i Spa.ces

Bampl:  moduli  Space of functions
2 w— 0(B) E— €
We ko Wow they pull batk. C6)=08)
To ther & space M S0 that funchoms

on B wrespond previsely to mapr BM?
| P PYE‘ b = g'_/—/tg
Remork: funchions form & ring. o U= A

The modul spack tis forms g =S 73]
ring  scheme.



Example:  lmertible funchons: 5
b r 9(5}X B,— B
(functions vanishing wowhere).

Ivurtible funchions form a growp.

The moduli space M & A4 group schem..
xtonf

e.q, Whd & the muyse wap }’;ﬂﬂ?

L @)y -
Whot & the mduﬂ’;;n‘)’llsl—-rﬂ :

Wy is the product commutatin® fssociative®
(whot ts w7 )</



Example: The gqroup of e bunclles.

B — Pc B (ine buncles on B up
{0 isomorphism)

pullbacks 0z play,

Line bundles form a group. Hence:
e moouli space (wl & Ac) is
thus a ogroup schome .



The Grossmannian

Exists




The moduli funcor:
§ 0 the mdor B v
ronk nk rank B
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You sau: Thats viot what T wns  expecting!
Grothendieck  replies:
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That's too had for me.  Instend:
De fuie
n sutoms of Y

M LY S0 uher the frt L
| summands” wap isoworphically
b o V-

l ‘ Extrese: WIS s equivalent  1D:
the section 55,815, of
detV vanishes nouwhert.
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somewhere
9@'\ —Y — 0
b W l
!

wert 0% ¥ s an somorphism.

S’I i« representable  (by )



Suppese T, T, ¢ §(,.,05 toth size k
Defin, the wecluli funchor
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Now consider the functor
g(k‘m‘l DFLL 9®“ — V — O $Ud/\ W

Cloum
This is vpresentable!

Proof
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