Zeufwz 15 LomnecAions to /\lgwémic Oqeom/yf/}, I
/) /D//me /o/fﬂls 5 (rvedui b ity § CO/M,DMM’L‘S_
Z) /Mﬁ&ém 0/ /o@mmm% functions
3) Leometric Sfjﬂ/%ca/lce of localization
£t (V] Sec IE [5],_511[1/0 4o Sec Z Sec 3.4.

) Feminder from Lec 14

Below F Aenotes an &fg%}’ajC% closed fedd

Here ave some resilts & defintions Hom Lec 14. For a subsed
Xl we wnte 1(x) for HfelFlx,.x,3|{&)=0 ¥ 4cF'3.

For /'o/fn.f IC[F&W...,X,,] we wnte V(T) for {delﬁ—"lf&)w ¥felf
We know that V(T)- V(I(T) (iii) i Sec 1.4).

T) [oyozfar& in Sec 12: ¥ dee] Tc ﬂfﬁg,..xj, flu.:’s a {{/'eo'if/on
betweon (maximal ideads in [Flx, x,1/13 & VL), it sends € V(T)
to tn,= {#+I|#)=05

) /2’0/005[{'10;4 in Sec 14: T = V(1) & X+ 1K) we mmfcm% (nverse
5(/'/'eo7f/ows betwen {redicel ideaks Ge. T=JT) m IF Z;g,..x,./lf an ol
(abgebynic Subsets in F "§. Moveover (Exercise in Sec 19 ), Hhese maps
reverse /m&sr‘ons,

TT) Lewme. in Sec 14+ For ideals T T <Flx,.x,] = V(I3)=V(INI)
= V(1) LV(9).
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Kemaric: Heves Hh (Houbts) /aoinf of whats jo[ng, % 4070/07 Ih
tis lecture (as well as in some futuve lectures & fomeworrs).

. J%@gmic jeommfrg, studres fr(L jeomdt/a, 0/ 5/0aces ﬂ/e//neo/ @,
/oo%nomml e7uaz‘mns (of which Mgagmh subsets of [F" ave basic
exam/){es)_ Most constrations Jolefinitions [resulbis in 4%&51%12 geo-
mufra, /mﬂ/mwfcg> can ée ‘L‘/an;/m‘eo/ ﬁ; -éz_ /mgaaj:e o/ (ommu-
et slichre

+ Most construckions in Commitative algebre jave Geomeric

/Vféfkp)’e‘faf (on / meon mde\
Bolow we are jo/'nf, To See Some @mm/yfe: a/ f/ij

/) /D//me /'o/fﬂls; (rreduii b6ty 8 COM/DMWS-

11) Prime i/eqjs 7 /}’I’Cﬁ/uc/'éga Sufsets

Lek fellx,.x,] b 2 prime joeed. Tts radjcl : 44,6 =4 0r 2,
ek, so a"e/S:?L{e/E. Our 7uesf/orz is - what Can we say about (/45/),7

j)&/;mf;om an ﬂ{jcéru‘c subset X m F h/S mZZﬁo/
. iwea/qa’/ é . c'/ A canhst e %ep/fsenfe/ RS /KU /g 5 h//fr.:

L s X 15 alocbraic,
: reoZZci/é, else.

Froposition: Let T<[Flx,.x,1 be a radical ideed. TFAE

N T is pmme
7] f



2) V(T) is mreducible.

Sketch of Fvow[):
¢) L is nozf/wme<=> 3IL,LRT w LTl
i) LI =JT, T = WL)-W(T)s V() by I) n Sec 0 (we
hawe V(STV#V(T) b both T JT; ave redicel). So V(T)VY(T,) <W(T)
i)) L, L el = WIIUV(L)=V(T,T)>V(1) = WILIUV(L,)= V()
This SAOW_S 2) 21). We Ceave ’/) :>Z) 2s aun . 0

Exampte : Led felFlx, xN\E Decompose qu 9/, whwe 9:#9;
_re /}’}’to&mé& Tle J?;T ( e) (Oz[ EXampé m Sec 7 of Lec Z) &c
Fl. 1,1 s UFD; V(F)= [_'ﬂj U W) So VIF) s jreducifle =

C-A. For mstance, if n=2 & f- x“x“ Lo o 20, Een V() is £
anon of the lres x,20 & 6,70, reducitte.

1.2) Iyredducibts CO/#}OWLM?.LS
ﬁeo/fcm Led X 4o an alj&/nuc subsed in | Then
)3 /Wfaé(mm, 4jez(m¢c Su(ffyf} /f X st /f/ (//

b) bor £, K we cen tare mexmed (unt /mzf«f/m) /)’1'6041&1{4
a@eémzc subsets contained jn X

/ollf f/m‘if //) recovers /K/{; wﬂfwx%-

___\_’Dq’ ne KoK o 6) are called the reducibte compornts o X
3



Emmpﬁ; I 754 ﬂafa/‘f/on o/ 7,% /mzwaus mepg) z‘é /}f/ené«d{&
components of VL) ove Vis,),..., Vige).

[Zoof of Theorem:

a) Alssinme z% couzz}wy: = X # f//;y/z/c hion a/ mreplud§ly
E e gt K of bl such Nes is #gf. ~ ﬂaﬂwp} set
{ I[X ) / Xe 37’} Stnee [F[l_;,r,'] (s /Va//f/er/m/ eVeg ﬂMﬂM/‘l}
et of )0/%& /AS maximal (wort C) eliment. Fex Xed o+
T(x") is meomed m 70X €J7Jf<:[lf)];? X " 15 mmima ! ) P wrt
C. Bt X s ridibly e Neh e X=XV v XX
=> [ X" is mm'l m 3?] K g ~ )= U XE Gurte umons of

(Weduably) ~» X'= U/ /{fj-f v )((/Z = JCMZ‘JIM,//VL‘J‘ N e

5) /{/=(5X, , We assume Het tome o//f,/-ff (s contameal 1 another

Neeo {:)54%/ . J(L 15 maxt [//eééxa'/é ( V4 LYK mxl wre-
Mnu'/ﬁkzz, 7=k (v autom un/7ui). lo prove s, we ospre
>/=C,(=IJ (V/)X;)/‘ sme. Y 45 imedugifle => 7=}’/))<- 75’ Some L
= VC/K’) but smee /i /ﬂ&(/mp.// }’-‘/C O

,@emmc /ﬁ[j %/mué&f}m of Thw ) Lo# _ZCAZ_//—Q,.. x,J be & Jedieal
jdeed . Tl _Z_=£=//7]; , whoe I} s prme; el we can secover
ZZ’S an)yw,%' [/ we asSSume ﬂy are /i//'n/m.'e/( &/rz‘ —C)M IC_Z;
o /)VDVﬂ this is an

4]



EZMW/C: ‘L%e Same s‘fa-femgﬂf (s ZZ/’MZ ('/ ﬁ&,,..., %, ] 3 VE/?/ZZCCIJ{ w. arbi-
z%/i, Nhetherien //n}. Theve's a suitatts jenemﬁfd/on Zo arbit-

}/w} jdeats: prmery aéca/%g sition, [AM], 4 4 & Z 1

2) 4%%/’& 07/ /Jaénomnz,z Fanctions.
In most jepmmfm contets -é/c spaces {e{'nd(; stushied come wrth a

o&sf/ngwj/weo( cAass of Kinctions ~thedt /@ v /'m/yorfcwz‘ vl in

Studing, e space. Lo For 2 submanifolils 1n B (or abstract C=
J"g Ty J

monitolols  one considers £ Funtions). for A{Tf/{/m'c subseits of

[F n %4}.: role s /ﬂfegeﬂ/ {aL? %ﬂa/mﬁl /WIM,Z/WU’,

Led X be an a[jag)’a/c subset of [ 8 I=1(X) (onsivkr
e st Fan (X F) of all fanctions X = F This is an [F-algebra
W /Oolnf-wlxe cyemf/on;, e.j. [;47{ )(x) =7{&);fﬂ<). Tt 2dmits [
homomonphism [Fly,..x,1— Fun (XF), £ = 1], wth romel T.

Definibron: TL. ijgm_ of pm%,nom/d /uwf/ans, Flx] i £le
imege of Flx,.. 5,0 m Fan (X ). Note Hhat i#'s idortifred w

Flx,..x1/T.

7) [FLXT fas no noneero /ﬁéofemz eloments (20| Crow 7?"”:0)_

2) Thwess a a’[}'ﬁyﬁ/oﬁ betweon:
e Radical ideeds T c [F[x]
5]



. Mgdmjc subseds Y e X (ie. a/égpgmic sulsohs m [F”
contamed in X )
Ié 5%0(5 }/CX ‘fo {/éF[Xj/f/y ‘O}Mli’l‘é:b{se _Z[) n Sec 0},

3) Imax. deats in /XI5 <2 X weX > {fe[{X)|fer=05
(hint: use I) in Sec 0)

Pemare: We con recover N<[F' Pom FIXI £ senerertors ¥ :=x+1.
Nomely, T={FelFl, x| Fz..%)=0 m FIF~X-V(T)

Exa//n/aﬁ: Led N-{6 )0, x) 05 < fou irveducible feFlxx,]
(£) is radical {equal to I(x). Tl FIX1=Fl 3/ Q). For exemp-
t, /'7[ 7g: Xz"X.1; 14‘44 /F[)(]=ﬂ'_/;g,1,~]/()(z~)(,z) J’—?/]—’&,J, '64 Seme A4S
+e ﬂ,%@ém of tfunctions on [F viewed as an aé;e/{mic subset of it-
seld

3) (eometrne S(//om/é'canu of locadizaton
3.1) /om.ﬁ"i'/nj, one element.
Let X<l be an %e(mx’c suéset f e Flx1 We want 4,
o @ j{omo‘if}’/c an‘af}’cf tion of e bealizeton [FLXT/ £
Let £..f b jtnemfors of LX) FIX)=[FLy, x 1/ 1)
Lemma. iy Sec /1 of Lec © Lt/ ws hed
FUALT = CLIHEY 1) = [F, v, €3/ (L, A1)

A



. Show tht i A s an p/jdm w/o Hontero ///;éol‘&rf elemets,
Z([w al% /om/fza/f/oiz o/ 4 /zzs ho A0r72€50 mﬁofmf é/eﬂenzﬁf

Se FOAE™ has no noneeve Nilpstent elements < e ideel

/74{._.,7}{, £f- ~1) ¢ radical The 60//’6?00/70419- a,c/%,a/dm,ic subset of i
{6y, 2)e F 4G g)0 ¥ictom; 2fy. 4)-1]

Tl /arylwf/on F" ff*jw‘z‘m} e 2 coomdinade it ties His %w’m{c
Subset w [46)(//6()#0_{ Duite ths subsed é )7// We note that
/-g,, _@;f_ an ﬂ/;{ylw‘c Ju bse® affh /h owr CphVC}’l‘floﬂS_ 77;c A KL’C
X 15 clled a prncpad gpen subsek.

/%Ve’; an e.)(/a{e/m;f/m of o %erm/ho[o; 4

Debntoon: - a subset X 5 called Zansii clowed i 1tos an
Abé&f;’u}, Subset of ﬂ'_.”
A subset UK is Zansei Goen if X \M is Zonsei cLosed,

ﬂ'mﬁ-‘ J)(!CX is Zerisici gptn Iz X\Xﬁ = [o(é)(/f(xhof is &/osaf)(.

. ,4;,0.( Zerisxl gper Subset of X 5t cmon o in Aot %ﬂ/{&ﬁ
ey, prmdpel goen subsets

gf’”ﬂ"ﬁi Zarsei ggen/%feo/ subsels are a/m/%feo/ Subsets in
2 {o/w/cfj} /cej(eo/ He Zvisei ﬁ/o[% ). ﬂﬁwpﬂd qpen Subsets fom a

"base of z(o/o/o !
7] Jd



