
April 15 Zoom
- -

• Next week : MW overview of def. of

abs . variety & Proj of a graded
- - alg.

( projective version of

spec . of a
f-g . alg .)

.•
Final : Thursday & Friday take-home exam

( hand in by email )

-

f
Hw4 -

problem I ⇐ {x't y Exy =D ) c A-
-

• 0¥ (0,0 ) =D 3*0,03=0
( 0,03 Sing . pt - ⇒ C sing . variety

(1)

If C normal ⇒ KCC] is int. chased

⇒ Oc
, p

is int. closed ⇒
↳ Oc,p=t

Up is neg .
local

p= (0,0) rig

⇒ P is non - sing contradiction

so C not normal . tf



P -_ (0,0 )

( 2) If my principal ⇒ Ocp is regular .

(3) Compare with Ex? -4-9 - I in Hartshorne

-
y2= XZCXTI )

E = f-
'

Cao) t : Bloc#2 )→ At

Basically points in E which lie over o

are ( o , Cbs ) s - t . l is a tangent
oel line to C at a-

( l belongs to tangent
core of Cats

)
f-=X{ y

b
- Xy =D - Ega . of tangent

C-gu- of C core at 2 is ;

Xy = o

( degree 2 = tonnes

×T=o ⇒ X=o
deg . part

of f)

JIO
two points lying overs .

Problem2_ Showing completion of Cpt# coil ))

local ring of kC×i5y×zyz , ,
at max ideal
(X , y - l )



mrs -_ "' '' ' '

a=f)mpyou can use def -
(×IyZ ')

I
,
:= Iim Afn Temp

to show Iz E k Ect ]] .

-

One also can use the general fact
that : A = R, → A = R%

J J

f- = ideal in B gen .

by JCR
for simplicity u= y - I

Utl = y

A- = ("'¥4@ti5-Dlcx.us
At = kccx.us/ ⇐ kent

( x} cutlet )( ×2= I - cut'T has a Sol . ×= power series
in U



prostate hcxi. - xf , t]

Let RCA) = he [ I , XF , . . . , xdnt]
C

T
consider

a
homo is k (Zor - - - i 2- µ] → RCA)

graded k- alg .

di

Ze tht x t t is clearly

+ surjective &
I 1- I preserves grading

-

deg m part of RCA
) =

{ Lin. combs of (xdotjn? - - (x'IJN /

t.im#:::::niIm3j=o
{ × Emi

"

f zo a
> o} I÷IEh¥

{ x
" I a c- mat:=At}times

conclusion : din RCA)m =/ m *Al .



gas graded
alg .

But hCXy] = Rct )

so H
#
cm ) = I m * A 1

( recall H× cm ) := disk kCX3m)
X- PIN

any pros
'

-

afar
.

- X c P
Recall HEE :

① F R p?y; s -t - Hyun) = Rcm)
r m >> o

-

② deg P× = din X (as variety )

③ P× cms = an
Mrt lower terms

then deg ( X↳ TEN ) = r ! Ar .

-

?ombinatoridproblem.#
Fix a finite subnet A C Z

"

show far my> o l m *Al is a

poly . in m .



Hilbert function

Prost Im *Al = H
#
cm ) Ime N

Then use Hilbert 's thm .

-

Suppose D=
Convert)

N-Tbibm.ee set
& A generates Zn

n

imai - o¥÷m÷÷÷÷measure

The proof is by showing :

Im *At = / ms n ZY-
lattice pts in mA

msn.E.E.htnhsanteaa.ms
.

Im*Al s 1mSnZ" 1

proof is elementary (
ask me for a

reference )



Putting everything together :

deg ( XA ) = r ! ⑨
→ leading weft

of p×acm=lm*AI
m>70

If DEA

Agen - Zn
Ms Tfa :(kno)

"

- IPN

in one -to- one & hence dis XA -n

so deg# = n ! volnc D) .

-

Finally , deg # =/ Insta n g )
generic

because Im Contains plane of
Cod'm n

an open set

& RHS by def . is [¥ , - . - skit]
-

FI of Sol . of

a generic
system fromLa


