


%L SPEC OF A RING:

§z,._L Basxce:

Tn cAG we had Jero seks —> Marima\ cded's
Csn preme cAdedLls vn gJenerat tedd us aboud geom?
DeczNITION: The SPECTRUM GOF A, Specl(A), ws &heset
of, alL prime cdeals m A

S pec (A\"—'- {p\ PCA Ts a preme cdub}
‘Pecme ideals are &he pacnts o, spec(a) ”
Leb's enjoy Some Aice examplaes.

ExXamPLES:

Spee (=)

Preme tdeads ¢n Z are 3¢u¢r3|=o.d btj Lthe preme

numbers 8nd Xt he Jjere vded L.

Sepec (Z2) = {to\, t2), L3), Ls\,L:\,...}



- Spec (wCxl)
Peeme cdedls on RIx1 are Lhe 3Jero tdeatl and &he

cded aﬂ.no.v-aobe.d bj ‘rreducttdble PO-Lnanom\.'aU‘

So, E-G c‘e_ R C,he maremad vdesdsy ac? axacdly
bGec -3\ , corres pondvng o 3¢ k. Ana, Le) correspondS

do anhe af . fvne Lene.



§z.z. JARISWI ToPOLOG™M:

Tandeed. we can deY,cne cdosao $abs ACcRLy N
the preme SPecora bzsbow»‘ns Spec LAY waeth w s
own nadourad bopod,oal-s - &he ‘5A9.xsu3‘ ToPOLO G-I

DEF;N:T:ON: Cﬁv;h ar\n Sudsaed ISA, , bNne

2ssocubdted vanvsihing sa b, VLII) s defined ov:
viTY = {pe Spectm [T ph

Tue cdosad Seds are Lhose Pryme wdealt wunveh

condavn a parbreular cdes L.

Thvs micrors dhe edasscead Jarvs e wopouoo Yiwihich
was V (1)« {:n:,edz" lna.l‘n.\=0 V'e,.el'-*

Twak ¢S, ¢n CAG we vhad POCNES wunich vancsh ad
Pedynomcels ~ bur now we dave porme cdeals wheeh
Condsacns khe pod,ta nomv2dis, 36 VencSiuwing aow means Jg

be conkacvned vn -
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Lhes vs 2 J:opo\LO%\:)-
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I.\ For dny ¢otlecetvon 0\.?, cd ealy, {0-..'

(viad = v(L ad

eT

1’:\ For bweo ¢deals a and b:
via) U vibY= v[(a nb) = via-b?
]ﬂ-) via) = Z

W) Vio) - Spec [A)
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I-) Take XxXeé& Spcc,(A\. Then X E€ n:
ve

l?,hc\ =0 \P,or oLt ‘Q,e av,vel

D Yo v ge L ar

el
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}Cel w Al

via ) ¢ and only g
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‘ex
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dhat N viad = vIis a;)

CeX el
']I'.) a.-bca nbdb
Bvianble Vlia-b), via)vu vielevianbd)
We need 4o vercf,y Via.pde¢ via)u Vib):
I¢, x¢ Viauvid), bhen dhere exvitl § ea and

3(.\; Sucdn thot Y 1X3F#0 , 9 L) 76
=D ({7 G gL #0 T, K

D> % gy la-b)

=p yvla-b) C via) v V ()

'_m) Add prime cdealS are proPer cdeals,; 3o VIA) =&
N,\ Jero vdeoy l0) ¢s conbd cned ¢n evety vdeal;$°

vioY:s Spec A D

LEMme: For cdaedlts a 3nd b ¢n A
1) via)= viva)

L) vialc viw) a=> o = A



K) viay=g P> a:-A

T.) via)= Spec (AY FD a c {10)

Peoo P!

I..) '.\'dc.nh‘b\j \P,or radcecal °‘er an cdedl vS'

& N e

acp

=b a Anad ﬁ' ace contaﬂ\‘d ¥n 33me preme cdedls-

=p via) © y LNa)
'I[.\'rqr vie) ¢ vIb) vhgn:

BN pec N pi

P.vtb\ PQV‘G‘

14 Je © {a' 1ony prime cde2l which conbacns ' aubo-

conkavns Yb ,s0 via) € Vvip)

'!1'\ 03 leramad oNn Jarveury topolegy one has .J!l.\,as
Vi =V I = g ¥ (@' = (1) ,wuhvech dappans s, and
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W) via) = v) *> ac Ji



§2.3. RESIDUE TELDS:

In cdhasSccad algebrace 3!0«\0.»!70\3,;(,»;1\&!7\.‘0(\9

whoeh we du{,c“o on an af f cne varcedby Lookon

Vatues vn 8 scngde {fpvetd, &k

)
No b snymore . Now each perme tdead , P, comes

t\aburol.l.\j eq uvpped w bn vbs own PpArELCwler

g, cetd whveh we eatt khe resvduwe Pored.

DEFINTTIOoN: For pe A, kha RESIDUE FTIELD, Jilp)d, vr

bhe -.erve.l.& o\e,, \P).rocbc.’ons en.er bhe u’.mbcbra\l. demacn
AIP'

Geven 3 spacv ¢ Y.cA one can evaluabe whusad

khe pryme cdesd P. We gek:

'-%-('P\ = L&, Mod p e Alp ¢ K I(p



gz.q, HTILBERT'S NULLSTELLEN S AT ANALOGUE:

Imporkand proposvdeon asawd Ledds o some ubht‘na

Scmoedlar bo the Nuaucecd..ungaea,

PeoPosS3TIoN: For dny Sc spec lA):

vitisYY = §

The Cdosucre {?‘i OQ, bhe 6r0 -povrnt Set 1p%- VH>3

PeOOP: See E\denssrud and OLbdemM. -

copowtnn™:  Lew A dbe B cing.

Tuhe mep:

{deq.'c\\ idea) a'cA_'S"-‘ {c.wuot sebsS W CSpQC(A%
Deyfyenecd by @ F Via) s 8 bejeckcon, webh cnvers=

vV = ITlw)

Pooof ! See E.denssrud and Oudem. .
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30.nem:c PocNnES.,

DEEINTTION! A pocad 3¢ ¢n a Cdosed Subset 3

o%, 8 d.-opod.obrc,o(. space X vs 8 GEWNWERIC PoxNT

gor 3 of 1x¥ 3

Thaw 'S, we uhove 23 genarve pevn it as a &\‘nad,e

S

sdgebroe Pont” o represent 2n enuw Ve @

drreduceble Subvarce wy.



