

























































Hilbert's
kex x

tha Assume k algclosed

aar's in An
rad ideals

and uncountable infinite

If L k fieldext andV ICV
Z V I L fin gen as k algebra

Chen Li's algebraic
over K

Nontrivial part Z inj on rad
ideals J F Ui ur e L so that

Leach elf of L is a polynomial

Weakdsatt Max ideals in in Ui with caffs in K
KExa xD are of form J each ut L is a root of polyin k
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Lemmy AssumeKalgdosed
and uncountable infinite clear fractions

If LI k fieldext and Let us ur gens for L

L fin gen as k algebra as k alg
Then Li's algebraic over K

no no

ut ut air countable

If Suppose UEL not algebraic and is a k basis for L

Theset de eek uncountable This contradicts
Lemma is true over arbitraryfields Needlin ind over K

Zariski'sLemma L finger as k al
L fingenask mo

Noether normalization
ate t r t IE

bi Ci't k



TET K field K extension K algclosed Rim I
If K is fin gon as a k alg Under R Rim
then K is algebraic over K each Xi to tick

Ofofy Say m s max ideal in some at imageof ait
R KEXi Xn

m x ai Xn an

Rlm is a field fin gon as k alg insince R is
But m maximalHave kn m o else m R

m m

imageF of K in Rlmis E K

Thye Rlm alg ext of I



Irreducibility nÉxnsiBasic example

Z xy s It 1 Za U Z xx
Z x 1 E A1

Z x U Z y zixtnuzcx.nl
Say 2 xy reducible

A finite set in IA is
notconnecte

An ataritis reducible if irred at most one point

it is the unionof two What about A
distinct nonempty aar's

The maximal irred
closedasibsets

are the irreduciblecomponents Yntusion



Prog XS An aav Say X irred fg e X

X irred It X prime
Then X s Zlfg s 2 f 071g

Pf Say II X prime X s Zee n x u zig n x

and X X U Xu É X Z f n X
Then IIIX II Xi n X2

ICX prime II X x who
X SZA Fe X

If P In J then VICKY Z F z g
Is s Int p P I a

a priori
Prime radical so SN

X X



Decomposing into irreducible
fed since o prime Kai Xn Noetherian Hillsbasist

f e kex xis irred any desc chain of
aav's

Elf irred is eventually stationary

Noetherian property for aar's
If f f f
2 f Z fi U Z Fz Prog An aav can be written as

a finite union of irred
aar's

Dictionary X u u Xr
aar's rad ideals If Xi X f i j the Xi unique

irred aav's prime ideals In this case Xi called the

pts max ideals irred components of XinAn in kex XD



Prog An aav can be written as Xs X uXz
a finite union of irred

ad's
But X minimal

X v u Xr
Xi Xz finite unions

If Xi X V it the Xi unique
of irred's

In this case Xi called the

irred components of X punddusion Say
X X u u Xr

Pff Let X be a minimal
Xiu ru Xs

counterexample If there is a

X C U Xicounterex a minimal one exists

In fact X C Xi some i
by Noetherian property otherwise X reduces
Since it's a counterex it's reducible



Next week endof Chap 1

Morphisms s polynomial
maps

Coordinatering KEV

poly fns on V
s kExa in
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