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Recall :
irr.

X affine var. A- = KCX]

At = HEXI = int - closure of KEX) in k (X) .

( by Noether's finiteness of int. Closure

A- is a f- g - A - module & hece itself

a f-g . alg . )
~

i : A- I ⇒ ti : X- X

① Tl surj . finite map .

② Tl birat.iso-m.ir. var.

Def . X is a normal variety if all local

rings Op,× are
int . closed -Cin k CX)) . closed

(If X affine ,
this is equiv . to k[

X] be int.

in KCXD .

• If dim X =L then X is normal ⇐
X is non - sing .

•
In general , suppose X normal . Then Hy CX

Codiny =L
then Oy ,× is a neg . local ring y inn.

noggings.NAME:28??iony=T#..



without proof) X normal ⇒ Code X
sing 32 .

over
k=¢

Remy X affine irr. Curve? h[X] Coor. ring .

Let f- E k (X) rat . function .
Then

f- EKCXT Ci - e . integral over k[X] )

←→ f is bonded near every p C-X

( it maybe undefined at p )

proof of ⇐) : f-I am,I - - -+ do = 0

Suppose Yi = fcxi ) → 00 as Xi - p .

But Hite 1am - if Han-a# t - - - t@ y÷m- y → toastedbonded

d '

g.→ o)

c-

¥i÷¥¥÷:
""

b

c¥# which is int . over
n

2- - l vanishes at pz

FCKY) = Ig

but not on P
,
. ¥5 - (Xxl ) =D

1in I
+ I DNE

I
'
=L ,

on C



i

Up Cf ) = i where f E Mp

f € Mpi-11

intense.
Mrp J Mpf ] . . . .

( Krull 's thin. : ?⇒mpi = {03 )
- in divisor

"

Defy • X variety , DC X is Prime
-

is an inn. Shuar. of
historic#
because of

X of Code
L

.
parallel stories

•

A
"

s,

i. x ÷eEeE÷Ee%
is a

formal ^ linear comb.

D= [ a;D ;
Di prime

dir.

ai EZ
i

-

• Suppose X
normal variety ,

DCX
=

prime
dir . f- E k CX) nat , function

Then
↳(
f ) = order of vanishing of

F

along D DVR€t is the val . ass . to
the reg. local ring

of dit OD . X '



Ex ( stupid but useful)

X = Atf fax , y, = X2y2+×y3
D

,
= V( X ) - y - axis

Dz = V ( Y ) → x - axis

VD
,

Cf ) = I - x ( Xy + y
'

)

"Dzcf ) = 2
- YI XI xy )

-

Rex Dc X prime dir . & Up ,×
neg .

local ring ( = DVR) means that

D has a
" local egu .

"

u :
U - k UND -10

3 U E OD
,X open

in X

St . Dr U = Vcu)

more strongly , my ,×
= ( U ) .

max ideal

so If C- k(X) near D .

f- = Uag
a =↳Cf ) & g

does not vanish on D .

GOD
, X



E (of OD,×) X= At
D= VCH

f- = ¥ E OD,× because f- is reg .

on
the open set *o} & Un D ¥0 .

d b

X#o y=D

¥ vanishes on Dnv of order L .

( ¥
undefined at origin )

-

Brief discussion of
birational geo -

of

-
Curries ( Sec

. I- 6 in Hartshorne)

•
Fix a

field of de L .

(k base field)
N

K

tr dog Khe =L me Klkcx , finite.

§f*?a÷÷÷ .

time"" -=K .
?

② Given curve C with KCC) =K

⇒ c
' d non - sing . & Kc) =K ?



y
we skip , see Hartshorne

the 3- I - l Corr. between

non - sing . Curve g Curves

up to

proj . birational
up to

iso
iso

easy
Klk
field ext .

quasi - prog
'

.
of di

1

Curve

C - E proj . non- sing .

( non- sing .

model of C)

-

Blow up I - 4 Hartshorne
-

-i n

Bloat ) c-
Dmx A-

✓¥ Be.CAT
te

binational
°_ AI ) morphism
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