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Exercise in definifions: If X is a stheme and F

is o FUNCTOR, then the wmops X —F ‘on’ e
elemends of F(X).  If oef0, | immedinfely weke X5T.
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Idea:  we think of schemy s {fumdamentally
geomefric  objects, FUNCTORS  (especially
moduli FUNCTORD) and  SHEAVES offen woant
to b thought of as geometric.

Exomples:
— representable morphisms of FUNCTORS / SHEAVES

— opn SWFINCORS  (open  SubSHEAVES)
fin open subFUNCTIR  of a SHERF is dko a
SHERE.  Why?  (Walking around  exercie)



— What is the definition of & bally cosed
subFUNCTOZ?
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Moin Theorem from last day that you can truly (hvepe o)
prove for ypurself

f § i a SHERF which has a cower
by open subFINACRS  whidh are vepresentable,

then ¥ itstf s representable.

Ths Tsnt doshmct nonsense — the proof telis
W how 1t construct the rgpresenting  sgheme!
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Interosting Problem {rom lest doy, formulated the
way | ulewt:

I § 5 n FNCOR, defme the infersection of Hd
gien  open  subTUNCTORS.
If § is a SHEAT, define tha wnion of a giwn

arbifrory collection of opn DSBS
= opon  WbFNRS
(5 this the right guestion<)



Bock to reality down from the Cclouds ..

let's use this point of viw to
theoply do more HuNg.
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Stcond (general (ase): € in Deally trviad
s SUS s on open cover of R, for wik E] @
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nother example (and the first time we meet the
Hilbert scheme)

Define the Hilbert FUNCTOR fr P as:

L o
" X <% Pe
P o 5/

Theoram  (another day) ’H[lb“,n s representoble,

by 4 Scheme we wll the
of P Hilb P\
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e Hilbert poyomial s 0 (owally constant
ncion ¢ B | g, qrey e

Yo Hlb P = ) Hib P°
2ol — 7.0 P

In foct, we will show that ﬂilbmﬁ’" is \rgprsentnble by?
P

o projectie  stheme.
)



Aurtise  Suppose J)f 5 o (oriski)
Y

Plbunce.  Defie  Hilb,y — pomunehrinsiy
’
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bl Uswd subsonemes of X ovr Yy
dowd e a  Hio P lunde ovr Y,
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Frercise  Supot X P is o clased subscrase

ot P omee ¥ <R ik 2
i
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tat finttely psonktd [omily of coyd subschene of TS
Define o closed subscheme B, < B which s
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bl okock:  privasad property.
v o @ty wwex Rk o 7T — B

Ut me
awdh b 2y — B2 fadors towgh KeZ
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Show ot thet & & wvispl wcdh Z2—8.
Shon vt this 0 & oed embeolding



Exercise

It HIbP" is representabl, ad Y < P
show Hat Hilb Y s regresentable, by deseribing
oy HIDY <o Hip P s 0 s enbeddivg

(Uneonolitiona(  stofement:  show ¢hay
HibY — HibR" s o thsd mbmHJm"
reqresuntable SMWWICALDF.)



Frrcise. 1 X—Y s o lwlly pojectin
movphism,  dekine  Hib, .



Bamples o Hilbert Schemes
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Dve ?Zodf L ... _"‘)z
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