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Theorem
KIF K

,
F coherent

pin 5- flat / A .
A

it 1
spec A Noetherian

Then there exists a closed subscheme spec Atf such

that a. T- spec A satisfies ✗
*

0 : ✗
*

K-a

1

PF
is the zero map if and only if ✗ factors through

}

spec Aly ↳ spec A.



Theorem
"±F Kit coherent Proof (Where will flatness of
plan
.

5- flat / A .

+

topee A Noetherian
Then there exists a closed subsume spec am such

F COME into it ? )
that a. T- spec A satisfies 80 : ÑK→a¥

1¥ For d > do Hi>01B¥ ,
-51dB-0

is the zero map if and only if ✗ factors through

spray
.

- spent
. (Serre vanishing) , i. l .

Ri>01T
,
5-(d) =0

.

Also then ñ*Fld) is locally free on spec A.

By replacing F by 5- Idol
,
we may assume :

For dzo
,

IT
*
Fld) is locally free, and

Rita 5- (d) = 0 for i> o
.



Ask is coherent
,

KLN) is globally generated for some

N >0
,
so we have a surjection

0+0 M → KIN) for some M

→ 01-N )④M → K ± -5 for some M
.

so it

suffices to deal O①M- FLN )
with

hence with 0+0^10-5 1renaming 5- again)
K
"

t renaming K )
( renaming 011007



Let's find I
,
then show that it satisfies our

universal property .

10=0 ⇒ IT. Kld) → IT
.
5-(d) is o

f da 0

⇒?⃝És ii. 5-(d) is 0

it did 0
.

⇒10=02
Now these are maps of vector bundles .

locally : maps of vector spaces . .
: get ideals

Id for when these maps are zero .



Spencer :&

:::÷÷÷÷"⇐⇐I = To + I
,
+ Iz + . - . = Io = -7=7-2 = -- . JD

In - . . ?

Answer : Yes ! If T '=IµiIµ; . . . . then on Ati ,disthezerom



we next claim that spec Ah
.

satisfies the universal

property . Easy direction:

:O 0 of

KT → -5T Kay→ YAH. K → -5

1 1 11
PY- PI

,
- P

"

A

tr l l
T - Spec Atf → Spec A



0 011dL
Harder direction : kill- 5-fall 14dL→ -51dL

1 1 11

PY- PI

tr l
T - Spec A

By our
"

first lemma"
,
after a sufficiently big twist d>so,

pushforward of HAMA,FBB commutes with base change , so

1-→ Spec Aff
,
+ you , + . . .

= SPEC MI .

y



Conclusion : From last day , we have proved that the

Quot scheme exists in some vast generality , eg .

'¥aT÷→÷÷→⇐

{ ✗

/
9 flat overs

f locally projective i.
S locally Noetherian
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The
"

Mor
"

scheme

suppose X and Y are projective k-varieties.

Then any morphism it :X→Y yields a graph :

✗
E-Edit |] ✗✗ Y

→d-
y

where 8¢ is a closed embedding . Why? )
and if 17 is the image , then pr, it is the identity .



families of morphisms should be closed

subschemes of ✗✗Y whose projections

Expectation : to ✗ is an isomorphism.

contravariant
Discuss : FUNCTOR :(schemesg)→ (sets)

Mort ✗→ I :(§y→ ✗ ✗B

?%Bs s

die i. a
B

eguihlat : substance of ✗✗ 4 .
Mor ( ✗

→1) :①→ {%kemRX✗¥BF¥¥Éfit io.

Fix *



IT

Theorem Given ✗ → Y

flat projective ✗ § his projective flat

local Noetherian

Then there is an open subset (subscheme) Ucs

over which it is an isomorphism .

U=¢



II. Projective
Theorem Given ✗ → Y

flat projective ✗ § his projective flat

local Noetherian

Then there is an open subset (subscheme) Ucs

satisfying the following universal property :

8
*

IT

8 : T- S satisfies ✗ ✗I→ Y ✗ST

↳
,
/

if and only if 8 factors through U ↳ S
.

Open

Proof: soon .



Example where it is open subset not closed . Inge of Pi
i cloned

smooth safe ]

✗ → Y
. :¥¥i¥É±¥E¥¥

o
¥

Aet I / totdo; IT"¥ draghi
proj
*
"

%



flat

projective
Definition Give " "

lost "µayy Noetherian
leg . Spec ¢)

Define Morslx, 'D ,
the scheme of morphisms from ✗ to

Y over S
, as follows .

Xxi→ Yes -1
FUNCTOR Mors IX.Y) : (T→s) → ¥contravariant

functor from

S-sche.me# to sets)



Theorem Mors IX. 4) is representable by a scheme

Morga , 'D .

}
Proof It is an open subscheme of Milb )
where the projection to ✗ is an isomorphism .✗

If S = Speck , it is a countable union of
quasiprojective schemes

.



Define nutty )¥; "ant'*Y
Mortgage

") poi I I tgg
* s

}
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Automorphism

pr, iso
price . scheme overs .

zsom Et Mor Eti Exercise

This is a group
what are the hypotheses ? scheme over

what are the conclusions ? T S .



Picture of Aut. group scheme over a ban ii. I
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I. involution.

÷--¥.¥→÷H¥÷ii
. .

E④*☒#i×
I↳
j -bin charo.
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c-f. genus .
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%
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Aside:

The automorphism group of any curve of genus

g > 1 is finite (partial proof )
.

What do we need ?

What is left to show ?



←

Ponder:

AutKg@XspelCtaAatlI1.s
Speck.

group scheme.


