ﬂmp-orh‘e,s ol < chames (sce Hav I3 Shaf X33 -'S-‘;)

%? A Sl (X,gx) i¢ veduced £ @x(ux hew
Wo \/u'(po+w+-5 for  each o1 UQX, oV qu(vqlw\.'{'lﬂ
Cboy o Hw probolem ) ) i (jxlp hoas no nilpotemts fov

ea_clh PGX.
Gach (Chuwe hag an associakd veduced schaerne  w/
™ML Samne W(lﬂ\'h& fopolojt‘ca( Spoce
Xred = (X)@x\nd)
Where (dxhd s ™Me Sheodificabon of T"“&PNSM‘C
U +— Gx(u\/%

wWhre /VL 1 ‘h/LL_ l/u'lkadfé,a.( 0"@' @(U\)

We o  learn. about Twe g,wvmﬁmj oL o Chue X
hear 0 point by tovhg at Moy phisms Hovn a

Wow lred e d PD\'V\'{" to X

et X =SpecR, ond  Pe X, Twm e natural mop

R— k(P)= R"/PQP

wowesponds T8 Tae inclusion of Ta pornt  Spec k)X
wir T (o g2 P.



1t R s a k—q(je_lora} T Pe X e called o k-pornt f
k(P) = k. T & movphipin o schiemes

%p—&o kR — Syo-ec_Q

i % equ{valw-P v tae dhoice o€ a (do&c,d) lQ—loo\'M'.

Now, set D= kCﬂ(zz) , which hos  B-bosgis l, €.

T a map Sp.a,c,b ﬁSP—u«P COWLSprdS to

‘N —, k(]
TR /Ca‘)-
et wm = ('(-l<(?/\)_ T n [§ e k"‘POf\A‘(‘ M e
iw\a\\_jb A STA-%DJ ek y foctovs oS

5 k(¢) S R@®Ek
R 7€)

N, 7

The veshrction m/m:. — k@ck T has ilmoktje, Skgkj

whithh — fwuns 3[V‘-—S an ¢ levmen (r‘e HM‘KM/W-LJ k‘\ ) I-e.
o hmau,d- veotn)

CCM\/ML(\OJ jt’vum o h-\oo\'wl- p and o ‘l'”twg«wd- vectn
oA e How\‘,L (‘M%mlfd k) B defivie o l'\0\/‘/‘«<>!/v»ov\p hreva



, — k(<)
R/W‘p 3 »

such twat F+H— o‘u(ﬂ * °((°L ”L(Pﬂi- (°‘T-‘§*I”T;‘;J‘ﬁvrw@

lVMﬂ,& :r‘('
f in quotient
*fm, = &
T Take R — I‘*CS:\/@z) to he Tue CO\/\APDS}-ITUVI wihn

T ”[u.oh'w’(‘.

A)
_T\'Lu,sl [N W”'P oA ¢lharnag gm(kce/@°)3'ﬁgﬁ<aclz i§
™Me  Sawe o oo Chotee o a k-povnt o4 S(a.chz
ﬁg,c‘hzu.,v wit o\.‘fﬁ\r\g,um{- vechr ak Thad oint.

Move W“ﬂ_; let R ke any  ring ok me SpecR
o closed povud.  Thmn we pt o Sequmece ok suloschunnag

Sp-u,R/'yv\ < Sp-u,ﬁ/mz - Sp—bc R/W,3 < < SP—«,Q

which 16 each juwt a point w/ move o move

exba  (hfvmabhon.

Ex: Let R= k(xy) m=(7y). Twm  The map

R — R/mz shds

F— #0,0) + £,00,0) x + 4, (0,0,
T

pav tVa)
devivative

So  Spec R/W\‘ rekains e value o o Arvwctiow af



m odovkj wit TMe values of ks st devivatives

Spec R/vw” redaing ™Me value o s sccomd devivs as

we,((_) ete.

Side note: ™Mo invarse |limit of Thege ingg % T

wmplehn o R ar m:
A

Ror= 1pm B < TT Ry

Spu/a it a substhome of Sp—e,c,lz | but ity called am
"oww\(vh‘c, M(jbxbov\«m)o\“ of M tine * rebaing e iy
od  all twe pcwﬁ'a\\ devivat ves .

Def: A schenae X 15 jrreducible f it hpuloai(,a( § Pate,
(¢ (vreducible. . ™+ cant he WiAtien as TMe  miow
ot o pvo per c,lo&wl aud

M: X 1% iﬂgv—al £ fov Lvany  open (AQX) @xﬁu)

(% O imk\jm( domain.

Ex: Tov X=Sp_e,c,Q v alfHne Schame

° X is ivredudhble &= W= (o) is privee
° Y ¢ vedweced <D n = D (_'Do nou e W‘N‘a?)

e X is integral <> R 4 am nkegvul dovmern



EEE: A schuervn e X i& ih'l-(_jm( <D \'Jr‘g redwced o
ivveducible .

’p_f': <==33 Assimne X 1% I’m{-cjm(_ C(ecu/(j e reduwced.

16 s reducible aa X=X, UX, 4ake W=X\X, 1,=X\x two
disgoink open sebs. ™ G (U LW,) = O(U) = d(U,).
which  19n't ox (ml—\cjm) dowmain, stnee  (1,0)-(0,1)= 0.
T™hus X is ivvedlucible

@:3 Now assumme bvediced omad ivveducible. Lt
U CX he open  omd agsume T,9 ¢ F(u) s £4:0.

Lkt Y- {xeu\%em,g) g:{/'erl[jycw\Q}
Fov vy ol line o\ V=SpechA U, we have

(aC(V)?c € M, &> ﬂvs ~x = "‘e\/(‘fu Twas,
YOV = V(# amd  20v=V(3). o T ovd ¥ anne

Moveover, at each el :F,,j,,’O €My, ¥O f, Ov §a€My
Thus YUZ= U,

But X s 2vruluu')_—,l<,, o U ig as well. (Do Yow ke wh\ﬁﬂ



—ﬂ'\u\,g) \/VLOC,,/ \/=u Bw{- e in A) ‘f‘ AV

eveny  prina ideal, o £ s nilpotent, « § =0
My, X s zmk\jrak.

Def: A scheuna X 1% locally Noehwarioanw (€ cene e

Coveved oy abBine bpems  Spech; |, whae esch Ay

6 Noetheviamn. CEQM\'VMWHW v evuy APl P~
u=3]o€..c,Al A is Nochuwion, — Dc‘(‘ails I quﬁhovm-s

1€ X ig also quasicompact, . its Noeh-iona .

(un:’va(w‘f’lf\(] X Noethwuwion < i+ can he ovarenh b‘j
'ﬁ'vn'l{\lj W\am‘j oY a,%'mg Sdo—c.cA.; w/ each A(
Noe.wfo\,\,\)

n parbtalon;  (pecA s Noelw fam &= A ig Noehriom.

Def: A movphinnw 7:XK =Y o schowes s [ocally of
Finite type if fov eveny alfine 0 pon SpaoBQY)

- (SP{,GB) o be covered by alline opens  SpecA;
b each Al is a fq. _l%"‘alg,z_,lom.

F 15 offinik type £ we con dhooce o»\\xj F\'m'klj

VV\-MV\U SP’C/OAI

)

Note: Mogt
ot fintte ‘{‘VJP»L We hoawve twe hllowrv\{,:

lﬁe.oxm.d‘vl'o“ emep(qS o movphiome will he



?Q_E; \€ (('-B — R s a Vt'vi\j Wmovam, o A g
a ‘(‘j B—‘l(g,c/k))"& <= S(—"—E—C,A —ypecB (% o finite +ljpe'
(Exercise —See Shad )

%\C: A W\ovpbn'?w\ £: X—Y i A’V\H‘t_ it fov <_quj afting
0 P-trn Qp—ec,B <y, a‘rl(Spu_ B) ¥ SpecA fv some A
e A g a \Cﬁ B —module. (N0R3 this 1§ much
S‘f‘\rolnje_,, Ta h \C-j. %’Q(%bm}

Revnavk: Fov (lo(—&“j) finite ‘f‘lj()—c ool an"rcl We Con inttead

replace  all open afbivee Tn Y witw thoyx in e~ op-tn

COVev.

Claim: Frnilenese s provmsifive @ i.e. e covn posi tion ot

Fwnike movphisons 16 fAnik. ™Tig g b{.caMsc Finrte

%,?/vu/va("{dv\ ot modules is Tranws hve.

Cx: Fov Gy %wrd'e,d’\'Ve. nng map R—> A)
Spec A — Spec B is Anite.

k (x4]
EK: Consider T map  Spec ‘3/(7(33 — Spec k (t]

jivw L,)\j M VI'VIS yy\_qp ‘{') > % ;

Twig  ign't ﬁ'm’l-e_‘ L




Howcvur) Spuz k(}’tﬂ](,{z_.ﬁl) — Jpec kCt)

Voo t —x I

k[f"l ) -
%(2~Loz) = RLEJU + k(E]x |

Ex: £ X —=speck 16 fuide, Tun X 05 finite (BW)
ldaa: X wmust be SpecA| w0 A e a finike dim

k= vector ¢pace.
Claim:  Fov PeSP{bA; A/P is a fie\d

Twus, all idealy ave max imal. Amo('a Chivese Frewaind e

Tweovem omel bound ¥ o€ pax'l tdeals.

(A(\meak(j) Com show A 5 Avtinianm, which (mplies
SpecA is Bunde— vrequives more CA. We'll prove Thig
n 523 .)

Def: An open subschurne o X is a schewme U

st Uis opem in X o~ ®Mg Ox\u‘ An openn

YV el si'sw s o Mmorphisym F: x—Y whioh
ndues om  (somovphisn, (X a©x) — (}CX)J GYL(XD
Wheve  £(XVCY i 0 .

E_XZ Considur e Optm  IMmer §ien
Ai - ECw,j)S — Ai ,



Twis 16 not HAnite sSine Azk, minus  fu, ovigin 1S
hot a(:—#{yu_{ (OMVW(SQ_J since Twe induced Mmap on
ﬁ(Oba( fechpng ig an ramcvlohl“rw\J e imumarsion tseld

must  be anc isomovphism, Which it's  not.)

Hwever, it 15 of finte type: Take T tovering

D(x) UD(y) = Ay -tn3
s%wmxsm&@mb

kOnydl%)  kCny(Vy)
A
-:C\j kLx,y) —a\:a,ula\rus
Def: A closed immarsivnn  is a vaovuolxn'rm £:¥y— X
such that the image is closed, § induwe a
hoveomorphismn o N vt ik image onad e ndUced
map F g, — 0O, Is swijective. A doged su bschreme

b X is am equivalemce clag ot clowed imme rsins |
wWlhee §: N — X i§ -Q.Cluf\/a(e/lm‘ +o :F/ \/ f— X i
(Y > Y sd Lo =T

terve's o iSoW\DT‘o'Af%Vv\
Y %Y /
F\X/}/

Me nohonw o closed subscheme is subtle!

Ex: (of R = h[’?r,t]_ﬁ, Twen R—ﬁR/(w) c,olrw.gpmnds

—_—

o e closed immersiom vf  Tue Y-axis into A



HDWevurj Tate R — R/,p—) . e seb -Theovetic iW\aj—c
oA e Spec map i e sowme but it gives o
wovi -reduce d shuctwe on Twe Y-axis.

R— R/Qx’-,'xlj) Lovresponds to a ditlevent (loged subsch.
structure on e U—ax(s! Siihee

(R/(w%wﬁcm—a) hees  ilpotents = o =0

this  has ‘evmbedded component’  (vy).

R= éz) (%%, xy)
reduced shuctuire non-redunce d nilpotents at
oV Y-axis Lvwy wheve wijn'm.

Nole: h((”‘ﬂﬂ\) =k in each of Tmege S Clheme g, bu +
twe dimemgion o Tua ms,am4 space at (w,to) iy e
in Tne fivst LXOVW\-PLL omd 2 in T dh/\_u/-g,

v quneal, i Y EX 15 closed, Mere will be @ umique
“smallest'  cloged Subschemme chudure on \/J called T
veduced induced closed gubs e shucture own Y.




£ X=Spech, ond Y=v(T), i+ s 6|'v</v\ bxj

Spec /T D 3pecA. Fov oam avhibary  soheme X,
it s given by glueing  the subschunas o btained
Ao XiNY v X open  allinss.

-D_e_;F: Twe  diwmigp i oA o schume X iy e Supramuw—
A langths of chaing ot clord ivreducibl subgcts:

$+X G X, G - EX.

1 X =Spec R, Mun dim) =dim R.

£ 2 € X is aw ivreducible closed subyd—) M Mo
odiun SIon & 2 in X s g\ I pre murnag ot (—e.t\j’H\_g
ot chains of  cdosed (vreduci bl Sub sefs

:LZ:'Zo-,C-zC--C:Zv\

\' T+ -~ 7

le YEX g Oy closed subget o X (Pbsi;b['j Vﬁo(udlo[&)
e cotion (.6 = 8 i (2.6)

closed
irveduoible



