Lecture 28: Dimension reduction by one

Monday, June 4, 2018 8:47 AM

Theorem - Supose A 15 o ol Nestherian ving and  o¢ DEWUK'.
Then  dim Ay = dim A -1,

T Suppose Vow A= 340. Then dim A= bt fhcoo by Kll's 4T.
Siemibarly dim Afgo=d <oo; and let

Boley & Bty & = F Wil = M,
be [N So\JﬂAm{'fJ clr\o\fn o:g Fn’me l‘o‘em\s. 'E)n the r\we\l\'ous Theorem

F 8,0y ST A is @ minimal prime o V(- 5g)) -
Since ht (/) =9, @ 15 o mrinimal Pprime. I V(KAY) -

fnd so hbip <1 by KrllsTIT. Since @ is nob o zero-divison)
ht s 0 ; od o M =d . Lek %, 5P - “This ieeplies
B > dd . B ko mnimd pame od V(Ko 0003,
by Keul’s HT, bt < ded. Hence dim A =ht # = d4d.

Dl 3U\ﬂmse A s o local Neethenom n'na and Mox A= S

('X;L"""Xr\ is called on A-reaulom Seguence i$ X et

ond For amxa OO X é (D(/\/Qx‘,...,?(‘-_i)) :
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Lecture 28: A-regular sequence

Friday, June 8, 2018 2:01 AM

fi_b?os(‘hbn Su?\)ose A s a local Noetherian r\'r\a OmA C‘xi,...,ocr)

IS Om P:-reﬁu\o\r Sequ,nce. “Then / ?‘W O\na S<r

7

clfm (A/<‘X_1_1--')‘Xs>) = chm A-s.

In ?ar{'\'cu‘o\r , Y <dim A

™. We Pprove this B(«j induchon on 5.

X
QTS—n ¢ (D(A/Gx\,-.-,‘xs)) U (A/<'7<u---ﬂ<s>3 =
diwn <N<'7‘U"'"Xs+|7\) = Cl"'“(’&‘/éx\,-.-/xg) A=dim A_s-1. =
D_ei. rD«TH\ o—=P. a lOCo\l (Noe.:unen'an) ﬁv\a A s -H\e MoK | MUm LerD‘H\

a% Own A_f’eav\\qr Sec\mence.

Cor. A: leal Noeth. = c‘eYﬂ\(A') < dim A
Does Om& lo&\ Noeﬂwen'om rl'ng l\o\s on A-resu\o«- se.o\v\e,r\c,e, o’-?—

Ieha-H\ AM? N

. A:———- k ' 2. . = Ty X n
( EX‘P/QX ’“‘&>><&‘,3> 0=<%J> O <Xy, a d

(DCA\= <'§,-‘j> L= cleY‘H\('A\=a) Qt\o\ Al‘\—v\A-i Gs <‘§> <.;<'?I-‘3> -
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Lecture 28: Cohen-Macaulay rings

Friday, June 8, 2018 7:52 AM

Def- A local Neethenion Nng A s called Coken—Mmco\ulo\j *f

olc‘iH\ (&) = dim(A)

—ﬁ\eomm . SWYVOSQ A is a ‘OCo\‘ Noe'Hr\enbm n'r\g Omo\ omxé l'c[eo\l OLi A

s unmixed Y that means omn HFGRSS(DL) is mma’ma\ m Ass(M) - Then

A is CM.

‘F.‘Z. 3 rnc(vxc‘l'\'on on r, we SLooo ‘H'\ehe IS on A—Y‘e«au\om Se.o\uence

(Ky erX) r< dimA=:d.

Base . B d=a, coe ore dome. S’uﬂx;se d 21, Claim . ¢ DY,

ohere Max A =315 . ¥ #<DA™Y= U ®, Then qudaty
fTeAss(o)
P Sowe g\:e Gss (o)‘} and S0 At P\SS(O),' Since o Is UnmuXeA,

Mt s & \mrm'mo\\ f‘)n'mg -chce o‘l’m A=o ) ‘Hﬂ's Is & Cah‘['mcl“c{'l‘ah.

Indinc-hon S'l't‘]z # r=d, we ar done . Suppose r<d. Then

O\"“" A/<rx\,...;xr> =o\—r‘ Yo lDD the erwcms ?m?osi’l'\'on- HehCe
As KK e %o D IS unmu'xecl, W ¢ Ass(<9<‘,-—-;'xr7\ . Theretore

m/<">(“..-,')(r>¢<D(A/<‘X\,~--;9(r>) ) and COE Con ‘ew\(‘ Kz B
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Lecture 28: Finitely generated algebras

Friday, June 8, 2018 2:41 AM

Remark . (Ve On!;j need 1o assume Om(j ideal 07 coith C\CUUSJ\"“F'/R)

is unmixed . And in Pact converse of this shdement s correct as all.

Reaill . Tor #pe Spec A, H,'ﬁf—\-clim A/E\a= MK, |<,n8-H\ od Chan af,
Tfimcs ‘H'w‘ cgﬁ\m'n sT.»
And s H::P + dim ;"s/,‘\b < dim A. Eqmm'l(/) does net hold m caencm\-

Er Let W =<xpacx-1> a kIngd, and A= RIxg1/, -

Then Bss@) = $<XGy» <R -151 - Hove Bty =0, b o¥h=0)

il v
A-/(_1> &~ k =) Aim A/“f =o. fnd A/’f/ ~ k[‘x:\j'_\/<(x_1> o k[&dj

= o\t'w. A ,=1-
> /§1t>

Hence l’\'l' FF_\.J(M A/$= fo) < l-\“: ,F/_'_ J\'m P(/*,-: i— Jl'm A .

(Tor ang Nethoren g A, Gim A= o 2 Mo+ A3 o0

mo\ximoal Cl'wu'n Ofl Pﬂ’mﬁ conlains o rmh\'mal *‘Dﬂm)

an

___I__beorem_ Sw?‘mse k s & %dc‘/ omcl A 1S A ‘?‘\n‘l%'a 3en€m{‘?€cl k— ﬂ\((]ehm,
(n‘l’tﬂml dormain - Then omg moximal < hain o:?- TTime deals o—ff A
has \tnaﬂx dim A . In '\:ar{’l'cu'av‘, For oy € Spec A,

dim A = h‘ké-\o + dim f\/;? . (Nedt lcc't’w(‘c\ ;
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