


6130 Lecture 3
- -

More on Algebraic Sets
- -
- -

• Zariski Topology on kn
-
- -

claim : Let Xckn be

closed ⇐ X=XCI) for
some Ickcxi , . ,x )

then this defies a topology .

PI : Need to show: is closed

c) 0, I are closed, G) ? X,
③ Xuxa is cloud



c) 0=X'can
kn = X(so> )

(2) If Xy=XCIyl , then

fix
,
=XCZI;)
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.

EII-ff.at#..m )
.

G) If X, =×⇐,
Fi .

.

Be XEXIA) ,
then Xuxa
= x.CI,
-



Example : @=D k
'

Polynomial ring : key,)

ideals: I = 5 f.
= ex-ri . . - Ce-rm)- g)

T T

rodtsoff Io
roots

XCI) = Iris . . .
, rink
-

Ab subsets of k E finite
- sets of
6 € points .xCxI⇒me' (*KEOS )



TETE ①

Xcx't it has no IR-spo.nl,
" has two E-pts .fi , - i ) -

←

K-
- Q XCXIN
I not
-
Ext k
'

does not hone the)¥tIi ¥xixi



Feature of Zariski Top -

-
- - -

.

Descending chains of closedset,
stabilize
-

X , 2×22 . . .

HE

Xn=Xa+F - - forms?
(Reflects the fact that
kcx , , -,xD is Noetherian)

E±AEkiEiiE Noetherian ! )[
Xi = Et, 'M Mi -- Ed
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Pants get .Ca
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an)

are closed

a -- XGX
,
-ai , . - in-ai)
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Towards Hilbert

¥atz :



Setting :
*xp)Pekka

, . . > xd prime

KLA:=kC* . -HIP-

KCX) field of fractions
- -

-

NII: If D=#deg
,

and k is infinite , then laifk
A Y, =Eai,Xi , - - , Yd

-

-San;DXi

Yi ane ab . independent and
1-Hi , - ,#ekcx) is Shite .



Example: Need to be
t

careful choosing y 's .

×

kcxisxz)

F- exist ,>
#
f

ksxt-kcx.sk#-/dx.,xiIRnI:kfxYjckcx.,xTT"±
D-

is not a finite module- -
kc.xi.e.xikfxiex.tk?xie.-



On the other hand : f
-
- - -

Y, = X, TX, = X, txt
'

kcxitxilekcx.it' )
is generated by
1
,
X ,

⇐
X-F-2-scxtxihtxigki.it

a-

⇐Hi '5= Iit EE



i
'

=L .④trite I
Y, = Cxtxi ' ) - ④' l

t
XI

'

⇒⇐ txi 'T- xxx,-til
i
am



Pf :# inductor .

y d y
Is kCxn
II . n=d, thenI-0

ant key
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=kCx
. ..ie)
F-



Suppose n > d b
- - a
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b. *
*f =aXftCe¥r)

gasp of

ten 4K€15
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Seagram:441 as



↳Xn , --Thin
- I generate
-

kcxt as a module our

Id Venkat
-mail
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-
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Her to arrange : f

f- = aint Cower order)
2-

Yn = ZaimXi t
-



f.
th#E¥n..f =
✓

t - -

4. = Zak xEt
IIHam
y
itto

.
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9kWh 9in can he found

it k is infinite .
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