











The objectsofstudy of this course are quasi projective
varieties over an algebraically closed field k.EE

Def A variety over k is a reduced separated
finite type scheme over k

Ascheme X is reduced it Ay h is reduced for all UCX
open

Tom ferIle a j tpen
if Ox u is an integral

Equivalently X is reduced and irreducible

A morphism ofschemes f X Y is

quasi compact if the preimage of everyopensubset of Y
is quasicompact

locallyof finite type if for everyopen affineSpecB CY and open affine spec A c f spec B
the inducedmorphism B A is a finite typemorphism
ofschemes

of finitetype if it is quasi compact and locallyof finitetype

A scheme our 2 is a scheme X together with
a marphism X Spec k called structuremorphism
Morphisms of schemes over k are commutative
diayrus

f y

Spec k



Examples

spec KEN xy is.de Iitified

Spec KEX Y yy n
is integral

Separatedness AGanalogue of Hausdorff

f X Y is separated if Δ X X
Y

X
is a closed immersion

If
Fact morphisms of affinescheme

Y
are separated

E Af is always locallyclosed immersion

fix y is separated off Δ X XyX is closed

relative
AG version at compactness



Example Consider the line with two origins
It is the scheme obtained by gluing two copiesof A1 along so by the identity

UnuUz where Ui Spec KE

and Speak 1Jun nu Uznuy spec RE

x x
is not separated

Propes f X y is universally closed if ferally Z Y
H Xxyt Z isuniversally closed

of it ype Efate't taid universally closed
Valuative criteria

it valuation on a field K is a
map

K to a totally orderedabeliangroup M

such that for all a be kt

atb min a u b

ab a b

A field Kitt a valuation is called a valued field

Kjv valued field

Ring of integer's R aek v a 70 v50



Examples k t this idea is basicallythe same for any DNRf t g n w uniformiter t

w valued ring k E

or b t I
f ant inf n an o

Valuative problem

for a morphism f x y
Kir valued field w valued ring
Valuative test diagram

spec k X
x ̅ If

Speck Y
f satisfies the uniqueness part of the valuativecriterion if there is at most one making the
diagram commute

safftnetheefteapgtmotntheth.euaffected
Theorem Valuative Criteria
let f X Y is

1 separated off it satisfies the unigeness v c
2 universallyclosed offit satifire the existence v c
3 propercriffitsatites bothparts of the valuate

Example P is universallyclosed

Spec k Y 142 MER
Spec k x b co X ER



Chully Show IP isseparated no spec R Spec k X

Dimension and reglarity
irreducible scheme k

dim X sup dim ox EX
Y X irreducible closed subscham

codimy Y dim Ox
Recallbijection X YEX irreducible

A scheme X is regular at xtXif
dim Oxy dime me ME

a scheme is regular if it is regular at all points

connected regular
imeducible

regular reduced normal

Theorem Jacobian criterion

supposeUSpec kCy Xn ftp fin has
dimension d Then U is regular p iff
Iff has corank d p


