SFU Math 441 Commutative Algebra
and Algebraic Geometry

MT Notes (Part 1) Lecturer: Katrina Honigs
Written by: Grayson Davis

Al s are commokatie wilh oniky.

Q\gs ond Tdeals

Detn: An .»Agmi domain (or dowarin) 15 o 4 with no zer> diwars.

A domain 14 eopjff)/?ect with o size fomobon ¢ RNI0E— 2 15 called
o Bldean domoin i for cvery a, bl o are 1,P6R such Fhot

Lzarr wd 20 or U« 0o,
Defni Lot R be @ . A wbset 1€ R & on deod I
-Oel.;
"o-bel whenewa abel.
“are L honewer ocl, e
Remock: TF 6 one R Hhen (o @)= Trontetrian | (. r)eR"5
5 an deal. We call (onon) the deol qumu by fa...0
More gonorally, & SER s a seb, (S) = Lrsworns | e nelNE s an idedl
Defn A pricipal deal s on ideal Hhat con be dmmu lgy & 8g“le, elemant
We call o dowain o prinepal ideal domen (PLD) if ol ds deals are princpal
Theorem Any Eccldean dawoin s o PTD.
Foob: Lot R be o Eldeon domom with sne funchon ¢
Let T<fX be an deol. Assme T2 (0.
Ohaose a€l ach Hhat (o)« ) broll bel.
We claim thot L=0). The reverse ichosion 15 immedinte.
Lt be I. Then l)=7/o~+r for some uVeR, =0 or T(r) Lt
Bul o) s winimol, 50 7= 0. Hence be (s). 0
Db Lt R be o .Ag,m\ domoin.
(6) a belR . acsristen & thar o n i w6 R sk thd azuh
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Uetw. Let [N be on M'gr‘al dowmoin.

() a.beR are ossaistes § thore s o onit we R sch Hhot azub.

(b) aellis imedicble i o 5 not o umt ad azbe for some boel

mplies b or o 5 o umit.

() aclss prme & a=be imlics alb o ole.

A proper deal Pell « frime il o«bepfmpltcé ael o beP.

(&) A popor idesl MR s waximol i for any deal M TR Hon IT=Mor T=R.
meos.i«on: Lot R be o domain and 1€ R an ideal

(DT s prime i and only ¥ [A/T s a dowoin.

(D) L s moximal i ond oy & R/T s o Fell.

Frood:

(a)SuPPosc L i prime.

Supprse 0b20 Jor some 0. be R/ Thon aeT or beT.

Honce, B/T 15 o domain. The cowerse 15 siilor.

(L) Sulofbs«, I s maximal. e hove Hrak 8/T 0 Bell i and anly o il only
onzero ideal is R/ Lot TR be an deal. Thon we com L4

T do an deal T € R cmLmO»y L. TF T s maximel, Hhon T=T o T=R.
TF R/ s o feld. hon we con oot with T xodm T=(0)-I o T=R/.
Hence L s maximal. N
Com“ar\/.' AWY masimal ideal is prire-

Deba: et A bew ¥4 The speckom of [ s Spee(R)= LPR | P os prmed
The ml,@rlyy st foms o xo,xgy, hich we call the Zoriski dopdegy.

Molksorade Flyromiols

Lt b be o Peld.

CeFn: A manomial 5 € Klxxud i6 o pobgromial of Fhe doma



—- . —— - —

Debin: A monomial € Kb..xnd o o golrominl of the Lo

i dor some = (%, _a)e Py

The fokal Agm of X s Il = o ta,

The A;,M oF o pokipowiol p03= &5 s ?Cpﬁm(la;l).

Def'n. A woromial WAW.OV on Klxixd is o tobal onJohy‘r?' of monomiab 5o that

() < 5 well-ordered ;

(b) i w*< xP, thon %74 xPx” o all Ye2Z

Exw[))csi

(N )_cxfogzm/?hfo @A@r;? X xP i only F he Birst non-zero

ortry of - is posibie.

(2) Groded szrc;fm/olfu‘o Oniwyf 4 xC F ad oy oIl ol =[P and X4
(8) Reverse Groded Lox.: x4 x® b pud aaly if 12141B] or [ul= 171 and Hhe righbeeok vou-zer
%%1 ok Pt o e

”w quﬂ%% of [D r's M?CP) He W axponw-L o} He monomials m F

D&L.'ne, ‘H'\e lcaéy W\:Momfaa' O‘F’ P, Z_MC’O), os 'H‘\e Wuy momw.'o.,l.
I‘F cek is the @Qﬁbw& cr‘: s monoM\‘ovl, 'H\z Leazl,;y -]-em AT P s LT(P):CLM(P)
6!‘6‘9‘“(% 6&5&5 cw\, ‘\'\\e Dl\/\'s\br\ %om“{'»\m

_ﬂ/\f/ ch'svov\ oétzm‘a‘H/MA 'pcr Ww”i\/aﬁm[e Fo’yvvwwuls Vs Afv-kl/y Hw, LM‘A«% W\aymyals a,,\,;\
LT(, 'P

subjrmhy It ﬁggekix nd @erqj owlgy dfm Rl
Defin: A waromil ideal 5 on cLemlygﬁevw‘ecL éywmowmls

Given an ideal T € KIn sl the | mcl‘oyy Jorw deal of T oo LTCT) = (x* [ x%= L&) £ some FeI)
We wu/ 'le— 1(\.# Vs o ér\b'bnw l:usfs o‘a[‘ I /-ﬁ LTCI) = (LTCD. )LT(‘Q)}
ke,y LWWL& . Le+ I:(xd)o(sr‘ }x/ a Mool l(l'écv[ I‘j\' xPe CX“MT’,"LM x* I xP 1C7r Some 046[/1.




ey Lome: Lot T=6%er ke o worml ol TH 2 O Aban 5] 68 Ly s el
Poof  \wrike x® = Z,'jx"/o B some ey . pr€ k.3l

Then xPoecers in come ><"“/9,~, o X x P 0
Froposbin: Lot ¢ b o woreniel ot ond T Kbr..x] an ool

Sppse Db i o Gosbrer boss & T I¥ LT;) o vob dusbe by LT(R), . LTUE),

then Lng);z’ LT(D).

ek I8 LTG0 € LT, o by Hhe oy bme LTULTE) b ame i21.0
Remock : This ,an7wkon imf)}f&s 07 &L

Lowwa: Lot T € kDxox] be an deal IF xPe LTCT), thon thore 15 FoT

sch thet xP= LM,

Fok By e by oma, 20 LTUD) gres dhe exhue of xte [ e T = LGS

sch that xP=xx" for some YeZi, Then x*- LMGSD). N
Thoeom! Lk £ f e hBe ] and B o monomial order ¢ Sppose T€ K] o am el
Then b8 5 o Grobner base br T o8 and aly i & o g1 Aly g by 4.4 rehens zero.
Fk "~ =" Soppose geT dus vk sohon O uhar duikd by £

Lot rekla.x] he the ramoinder. Ther reT by the divsin oorithn, bt L0

s vt duwible by eocn LTUD. By he prpmin, 0f T, o corkidioken.

& Soppre woteed d L not o Gobner bosis of T

Then we oy chesse e LTCDN (LT, LTEAY) o worwal. By Fhe Jewma, there is heT
so thet gz LTCR). By acmmphion. ‘”&7 hby dod i O s, « cabodidon.




T Notes (Part 2
Noomal Forms | ui(q/uwcss o the Ramainder

Theorem: Lot T€ Kxxa] be an deal and Foc & monomal oram(y L

Soﬁ?ose T hos o Grsbne bosis. Then for cury g¢ K. xn ] Fhere s

o e nike o Zcxf,wkmcek K LTCT) ok thot e Zcx (wod ID.
This finite som s called the nomal fean of g

Praot -

Exisloce | Suppose 0761 has 1o nomol fom. Then the set S = ZLMOR) [ 1 hoo vo pommal b S
s m-wpiy. Chase xP= LMW €S minimol Edher xPe LT(T) o xPg LTI,
Ln the Fisk cose, we may choose hel o ot xP=LT(R).

Then h=h- FBF hao Wtwgm shrickly ks Fhon K and Rzl Gud T
The %WLUO,W ot v ook howe o romal Bom. Bt thew hz b uod T)
e that h hos o nomal fom, o cordedihon.

Agime row that ¢ LT(T). Lot Wy = h- LTUW. Then hy hos o vomal fomn.
b Do b o vamd Lom o by Than LT0D S s o vornal i

A:f' o contmdicton. Hm&g hos o nommal foma.

Uw‘cﬁm\essf Let gc,,(X‘,ngax" be romal Bems ﬁyg

IF some co-de 2O, dhon x%e LTUL), which vs mpossible. [
Noetherim Rings . Existonce of o Orsbrer boss.

Cef'n: A g R & Noctherion i it sowbishias the asmcLO»\?/ chain canddin (ACC).
Theorem Let R he oy Thin R s Nactherian & oud arly i eoch. idea

n A s Mely aqmemlei.

fook =" Soppse. R 15 Nochherian and lek TER he an deal



(

d
pmo@j“:y go,ofbse, R Nbetherian and let T € R )De an ideal.
\«/n‘-L'; 1: Cat,x)ozer gor Some w—l» i;\%w%rs A—zsom 1 s m‘l’ 'y’\wr\lel\{
;L@nmjre(l ﬂ\ma?’ivﬁv\ J?wle]\, mawm/ Q(, 6a7 Cﬁm,...,a&‘w), we Camn ?mé
b ot (R DS G b b)) wo ok Hhew T80,
PDU'l' R 1% No@'Hv@rw S0 ‘Hw‘s /01'%0&55 *Lorwwrwlzs
4__; L&-L I.E-‘.E'“ s .. on evees o& ¢ n R

1. be 0»‘7 Chain deals

TL\@V\ 1: Qi, s an ioleaj. Hevwe I:(_a,“_.,a,‘) ‘?or some o, € R

Hﬂ»/\u’., p\ ) ‘\)oe)H\@vfw. ]j
’ﬂ/\eorm CH.l)aml s Bam‘s ﬂ\eamw) If '7\ is ,\JOQH\WM, Hhen o s Q[x]
ﬂ\e fmoi s owwHer.l

prv}")osf—lfw et I< k[x./,,.,x,\] loc omn .Aeoul w»’ﬂx Gmbwr 1:):»6»‘5 g,fr Then I:@.m
pmo ) v o5 i ote rvmnin JnWSrom ol gor wA on el ol DR S
T\\eomm (Dn‘o}-.sq/\'s Lewww:)f EVM/ woromin] eal in K] hos o Sindke 5!’/‘1’ oF monomticel Jenewlws.
‘ﬂ'\e. f)f‘w‘: % onm;HeA‘ \/Ja lWquLoA@ly 070" ‘H\f- MLVOM? Ool'D”a7
Cow”ar7: Ew//\{ ch“"( Ig kzyn-»,xn] 1'\06 o Gr*ol:ner ):msvs
pﬂz’g By D)bkﬁon'; Lowwvw, we Camn Wn'-l'c I= (X“',. X
L.Hg ""\&Scj&nem‘l'ws -Lu ‘t.-e:[ 6wk ‘H\ofl’ W(£,> = X‘; comf)l&lcs H»e PM&L El
Buo\mber er’'s Criteron
7
D&ﬁ The leoA Common Mu\%,okoﬁ woromiols X* >< > ),C/V).CX x*)= '”'XU'& o p)
FOV*-S} ‘f\ k[* x.\] Aepﬂw, ‘H\e S 'ib\\’vwzwal o‘g' 'tovA, ‘E\ os
ﬂem (ngyw Qw) Lot T KDa.xd be on deal Wite T=Ch...5). Then

[N nT N v L Mo NN | R I AT




| heorenn Umgym Coborion): Let T € KIx 5] be on deal Wide T=(h, 3D Then
Lob s o Grsbner boos 8 T 4 adaly & SGLE) & dissible by £d witin 200 comoindar
T pockislur, v need vk check dusiblily of ol polmonsls . T

W omt dhe ook

P.)uc)r\k?w's Aglqmw comes om Yois Ineorem.

To comstuct o Grobner boss, ve oy repectedly odd S~ polyremsols

& Hhe _generolors okl & forms o Grobner bosis. The procedore

Jorminobes smce KD xn] 15 Nocthenin.

Spec and vm\y Sets

LA A be o 4 We woted Hhot Spec(A) 5 o OF#;A Spree.
e Lok X e o vonemphy sob. e ol T py on X 4

(NG, Xe T,

(2) QA; e T VYA e T . NelN,

B UAceT ViAb., =T

A sk in T s called opon

The cpm]«)l'cwww‘l' of am opein set s called closed.

The studad Jmfzgy on Spec(A) 5 called Fhe Zavcki 40@.77,

whore closed sede are o dhe fon V(8= LPeTpeclA) | 5= P5

br ang sk S< P Wk call VS Hhe mg/ st of S

Cefn: Any 4@7@1 gpoce of the o TpeclA) s calld an offine schome
with cordimede rog A For Az kDo, ve call SpeclAd= A, abfine nospace
Moo genccall, & TEA > n deel, e call Specl A/L) en e sy
Romack: Lok 1 e KBoxd. Thew VCAL_ B = VN .NVCR.



ook Lok Pe VUL Then (58D € P Towedudely, (F) € P e oll =l k.
Convesely, i PeNUIN.OVE), then (F)E P fir coch =L k.
Then (5002 P, o PeVAL 0 0
Dedin: Lot mme Specl A be maxival. We call Adin Hhe resihe held of .
Remork ! Ev@lm\y Iaolyvmrols o A= kDa.xe) com be miwr o as Imkg@lr the
\‘mye of e [Jal\ivwwm\ n Yhe coetfeiont fy.
Theorem © The Zariski L,/ao:;y 5 o Jro]aooa/y, where Hhe my ace the chsed seks
Moot * Wt show theee %gys
(¢, SF%C/DW dosed Wk hae VIA) =@ % @ s chsed
Also, SPEJA):\/(@,@O iFaCA) o closed .
(D) SpeclA) 15 closed nder inkerseckons: Let VSO, < SpeelA) be Josed.
Then (WA =V{YA), w0 (1MAD i closed.
(3D Specl A 15 closed ender Finde omions: Lot VAL V(A € Specl AD.
Thon Uviad- WAAY 0
Remork: (o) Let S A and 1= (3). Then V)= V(D).
(b) Let T.T€A be deals. Then V(IT+3) =NV
(&) M@DULVLT) = V(INT) = V(TT),
Rt () o mmedinke.
(b) Llows Teom Mhy Pt T<T+TcP
(Ve howe thet TNT2 LT 2 VIINTD € VI,
Assme PeVTI) bt Pe VNI Then Hhew 5 o0 cCNINP.
Pt e P, s acl. o cntoditon, B



T Notes (Part 3
Zoriski Closore
Lt A e ring. i
Pefn: The closure of o seb S 0 o xvpo;,w spoce 5 S
> the smallest closed set cml-w'ngg S.
> the mhamection o all dosed spacels of it
Oeb'n: The Zorsk dosve of 2 € Spec(A) Z = v,
We hae: ZSV(T) & Pe VD) L ol Pe7

= TP Lol Pez

= Jc Pfe\z P
Thes, £ = qu\m' Bt (P s on deal o VO PIc WD)
Herce, 2= VCOIP).
Ded'n: For oy Z.€ Spee(m), debine T(2)- ,Q P » tht Z=VT2)
Vonshugs oxd Abfie n-oce
Consider A= Cl,..x.).
Lot S<A. Debne V3= 1Gacade €| Manad= O fior ol $35
e Yoke the %\\Wg o5 Jock
Foct' The maximal ideals of Clx,.el are of the fan (x-ar...xu-an) . a; € T
Then (aroande V(S) &> Haoaa)= O e all Fe3

= te Gamay,xnman) foroll £ S
& (x-ar, .. xe-on)e V(S

Hem, we j@-\— a onc,-*\'o-owe carrajoar\é,evxc& L)d‘wwvx POM'\’S n CL MJ



Hence. we jolf o one—to-ane mpm&m behween PoM'\'s n ' and

wosivol deals i Cl...3]

Tn this conbext, T(E) = Lhe Tl | $emy, Yor coch maximal ideal

W%PWAO»\? bo o pont se EZ whee ES C Thes sek @T/Walml

lo the st Q;M" e }Dofn'\'s o be ngl@r o os maximel ideals.

The Affie Plane A

We complelely chesily the prime. ideals o4 Cleyl.

Roposrlon: Esch elomank of g s of one of the Ml e

() ©),

(5) o yb) v vy 0 be @,

() (B) for amy trreducible Fe Tl

PDefore pery Phs, v heed onige Sbriotion dowens (OFDs)

D A dowain B 5 o OFD o2 () )%Aagy ok omy re R\IOS Yerminales.
() Any bcbrictin o R ko irededls o e vp o e

Poposibon: Let A be o UFDTE ceR s iwedee, Hhn s prime.

ool Lok ke avaheible ad sgme clob e sme obeR

Weide rsz0b b sme se R Sice 1 5 ks o Suckeisadon, & sk

pe . cibhee o o b .

[Aermork: A“7 PID s o UFD. ad amy Euhdeon dowon s o FID.

—]_o Sunwarize | we x\wcz
(OD In o Aoww'vx, Pr(me iw»f>|s'es incedcilde .
(,\03 I:V\ o~ UFDJ {rm&pi\olc % Q{;/ivalcn‘\’ ‘\’c Pn?wt



(o) In o OFD, ioredieible @ﬁ,.wlmlf L prime.

(OTn o PID. prive deals are mowimal

(DT oy domain . wmesxinal deals are. prome.

()T ang comain, inreducble - oyl Yo motinal oy rovipl e
Ded'n. Leb £ be o fell. We call k6D = Frac(k)= 1550 1o be kB2, b2 0%
te feld £ rakond Rackions or Prclon Feld aer k.

Theorem (Gouss's Lowma): b€ Ul w0l s iededle & and anly &l ds cotliionks
n KD %] do ok Share o common Focdor and §is ivededle i KGo 30 )]

Thaorem. A, = $©BUL6 o y-5) labe CILE) | FeChx...x] 1 madeibe s

ook ok pocecd m L sheps

| We show eoch of Fhese ave. Prime

Notwe dhot Chorly = Qloy] and Qhoyly | )TC. o« dhere caseo are done.
Lt $e Clhoyl be iveduible. The (F) forime. Since Choyd 5 o OFD

). These are Hhe anly prme denks

Lok Pe €yl be o vonhrsel prime. deal

IF Ps pricipal, then ve oe cone. Avme s vob pricipe]

Sice LTIyl 5 Noetherom, we oy weibke P=(h. 1) o some fie P
Morcorer, we way chome the & o be irnduble. Lok h yui(ﬁ,ﬁ)e €642
e £ B e iredcible, Gousss Lowwor e b he @O Ll are iwduible n L1
Chasse P.fa€ COLI % Hhit L=/2f. +af,.

Omy dorowirolers, we hae o vew ook hephepd e P

N

Sl'me, P 3 PIH‘W\&, ome JCVV{:O(‘ X-a o‘s\' L\ 5 N P




Oinee 7z f)m‘yv\e,/ e diwsor X-a& of h s P

R&Pw“‘y H’W.S WI \/'55/91@1* ome bé d: B«r" (X-a,y‘b) S ManhnaL S0 p: (x-a,y-(g)_ /j



e e

Lecolizadion

Defn: Lt R be o g awd SR molkiplicatie 5ok cov&mc';z onily.
The kewboakion o R ot S e RIST=15 1eeR s S8/~ wheee

s e el reldon Tt b ad by F e is o weS

soh thot wlrs’-rs)= 0.

Pm[m;im: A i an equivabince relotion.

Prood . Ref lexivity and spumetry are imedicke.

Lek 52 and g~g§ Then thee s wveS s that

wlhs2- 13502 V(5,- 15,0 = O, hance  savlns, - 6,3): savns,- 1,5,0=0.
Thes, WHWL.&, Phese - ges v (5,5~ $95, - 310555 + 51033 = s, (n5s- 155.)= O.
Since ws,eS, Hhs 07!\/05 s2. B
We define S+ 3= 222 L) 20222 B RIST) . g
Notokion .

() Bor xeRand T2llt bwe b R =RIST=-13 | relR, ke 2,5
(WFor Pl o pime deal, S=RANP s molhiplicive. Dorcke Ry = RIS
(ATF Ris o domain, Ry = FreelR) is Hhe eld of Lockims o R

) Vor KED, we have k()= KDy,

\e defne o ™ honoworphisn P R—RIST by W= £ heoll ceR
Foposdon: ¢ wjechie dord aly &S hos ro 2o dusors.

ool "= Lok 3¢S b o zer0 duwisor, with 520 Be smae rc ANICE



T}\evx ker(km: ZO, r%, S0 “P is vwo'k ivgw‘l‘fve.

IR ok ki, fhen 90020 Be s ceR\IOE

Hm S L\as G 2evo c\w{sor. D
T\r\eorom (vaom\ merLy o'p Localm’im) L&‘L Q l:)e o\ vy amé SQQ

(o mqu)’ca‘l'w, ‘56“’ ‘(’L\Uvul‘y LC'}' k'P R R[-5J L&'(’ A )ac aw\«y y

rM-

am«l 'SUP/:)osc p p\‘—7A 5 O y L\omowwlﬁl/tsm 6(1)1\ 'H\p«“ {\’CSDC

l‘\w\ ere. is o~ um S P\ —

Thea h °L L“““‘"”?” [ST—A sch et
'H\e \OTromn Cowww-l'&s ie. 'F Ciﬁ kP

Oreol o cach _erzzs '] oy 95 o

\z\/&“~Ae$muL . Lea{' %"/% \r\/c, 5%@»/ 4:('\5,.- f‘ﬁ.):o‘ C\"OOSL wed ) ‘\'\l\o‘L ulns, - r‘,i.)=Q

Appleg, £ s Lns,- 650= O,
Horrphon: Lok 526 RIS] T (5020 52257 3600 T2 020 @D
Sl 9(52) ggC-' )9(2).

Uniqrsse The debiin of g 50 foued by commaby q
Theorom: Let peR. Then R% R0 4p-py

Feob: Deline o iy hovenarphisn £ 2= BD/64-1) by $63= L1 Than HP) 5 o o
(ond ol s povers deo). by the niversad )Om/awlv, there s o i OqtRp—%R[x]/&[s_,)

o ek £ L con ol debine o Poremaghsn 7RI = R oo

oy 195 omerphi (01— Ry, s dekomned by o Pomemerhms Ry (oo )
wd o chore of where 3 s moppel. J?“lR P and y:gco:i,ﬁ debincs o homemerphisn.
Then we can actor 7 Aheh dhe guokerd AL R0/, — R

AL vl s o o Do e o s i i ) _




10N e can Tootor g TN he quotienr MU IS0 1
Btk xB-1 — O under these wap3. % we hae Oozj?;?“;?——i

Thero' Lek R be a eng oud SR o molbplonbre. ok

Then Hhere s o bijckion betvoon ehomenks o Specl RID) and prime idecls o A
Bk are digpd fron S

Fok: Lok E=2PeR P s prme, ANS= 28 Wk show SpeclA5T) < E
"\l ke pr—> 9(p). Siee preinages oF pre idenls oo prme, §(p) 5 prme.
leb 5eSNY ). Then 96D i5 a vt in P o contmdichion

"\l take = (U02)). Notee thot acch elomant of (€0P) 5 oF Hhe L

® for some acD be3. Toke £5e(@P)) by some acel hdeS

Then $3=F Yor some <. FeS. Thon thoe % weS 50 Hhot wieek-be)=0.
Horce aclub)= blue e P Sive wt £ P e how ace P Bt Pis prive. o

o leask one of o o bis o P

Inverses: Nokee, (047(p)) = (p) = .

Conersely, we show TLCIPN)= P The * 2" dieckon 15 imnedike.

Leb 0e TUOPY). Thon 900= 222 b gre beP ceS.

Chasse weS so Fhat aluwe)= bue P Sirce weg P, oe P N
Elimnabkion. Theory

Defn: A woromal ondor on KDs-oxw il 15 o liminabion oder for s

each laalynovwml w(“’\ '«A»O\\? vv\ommio.l w k[y.‘/w\] is n k[y,y]
Theorem (Elminaton Theorens): Lt J € kDx.... %, Y- YM] be. om ideal with Grsbner
506)‘:5 ‘P/ﬁr W\‘H\ m/)eo‘P "]’o am 6’|‘wm'rw[ﬂbvx orcier <. T)\IM (7[\ k):y, }’m] - (ﬁ I 1[:.'6 k[y,,..-,ij)




Dosis fiodr with vespect o amn eliminoton order <. Then  GCTRLY, . Jnd = Ui [ i€ KLy Yud)
Foot " Acmme. inshead thore ge INKL oy ]\ [ e kTpe D) with LG vl
Then L/m;) s dusible by LMD b come B Since z/mdc;) s mininal, )J‘/g)ekfy,,ﬁ.,ymz
Since ¢ 15 an elminadin order, 1€ KLYyl

Then §=g- [hyfe antodicks il of 5 N
This helps v fnd s do- sslove o byl epeters, oo we cne iobhe

Vow*faHej when covw/Du-‘?Oh7 o Gmb\ef bos,s o“: aaqmew dcau[.




Final Notes (Part 1
Necphisus of  Themes

Defn: Lk A be o . bow Bl and Tekbund m ideal e dofne o

() offie schewe s Spec A,

(i) e nspoce oo Speclbn.x),

() P varichy ws Speclke...x,1/T).
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() - oy bhorcnorphiin € B2/ - the. pllbock wmap. ol

(5 o corbms b vt o dhe et bply) op S — S B
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FIILY) = 1P € Speclad | T € p*(P)E = 1Pe Jpee (A p4(I) € PE = Ug¥(D))
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by s cchion on the oo Loy Files) Lo e gt € K]
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Leb VEA" be oy ie. V= Ppeelkln-.x1/1) L omo ol L. The polllack of o morghions
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Qfn. The reablon of & wlonal wap /ZA“-"*/AM»@ the. waghom /L%\“—*ﬂm vdhee] éz/
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[ef'n’ Lk V=W ke o morphisin of offine oriches. mjmpk & B s
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Final Notes (Part 2)
Nkl oellonantz
Theorewn Onkoke Niolltellensats 1)1 The wexival deds in Tl ]
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Thos, T =@, 20 3 = Ulm,en ). Hovce, Yhow are ccrce Clrninez] ach ok
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Rook =" Lok O%e]l\a/). Then W = Tv0W)) svcam-vmu\/&c;)
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Rueohe Spoee

Db Pogotve nesace, s i bjeckion (LB A, here [onmee 3T ]
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Remark. pfg;wlm space i azwyaml, whereas ol fine e 15 rot.
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