Lecture 25: Height of an ideal

Tuesday, May 29, 2018 12:57 AM

'D_e*_‘ S\A‘x‘)ose, A s a WN.‘l‘@‘ Cmnmvx{'h“,‘l\le Y‘l'ra.

Tor pe Spec A, G = §neZ | T G G - G 3
for LA, M) = min 31 Gy | 0N 83 =min Th G| eV},
Remork. I T is decmmeosable, then, for amy we V@0, Hhere
e As() st. BT . Hence

ht(ty = min § kG | g efiss @ -

Recall. fiss (D) = sY%(A\nglmx | kA

(TThis 1s howy coe f?mvezl the :LS{' v\mo\v\eness ‘erorcm)
%a\ﬂi &/«ﬂ)ose, = Cf s o Yec{v\ce_cl f‘)flmo\rg o\QComTcsrl‘lm

anc‘ CI' is qo._frn'mm’a-—rhen

()= f\(ﬁ< ) = ch(q( %) and  So

JUL :X) [}r (\ﬁ m l-f\ ('Rw“ CC‘“‘\.:‘X\ s (f\-—'?rlmn)
X

J4 1% .,I oy 1S f‘mme., -H\en K@ =% thes lm?\\e.s P=,
for some 1.

e Olnce t s a reAuceA f?(hmo\% clecomF} E?C"€ Q%\d‘( : sthis
‘mplies 407(,:9(.-) —-&- B
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Lecture 25: Improved description of associated primes

Friday, June 1, 2018 12:19 AM

Tor  Neetheriom iras this result con be \'m?rmecl:

Freposthion - Sugpose A is Noetherion. “Then

Ass () = Spee (A) 0 3A0:%) | x=A-

PRo F (Xx) is pame, then (I:x) =A% € SpecA

ond so  (OL:x) € ABss(X).

- Suppose (L= é of . is o reduced priinary JumTos,'Jm'm , ond

e gwj“ o{a.\o‘i. “Then 'fi:m . Snce A 15 Notth .,
0=+

T’ (Ox) d ] () = (4 o7)

B ned, coe are dome .

3 n7i, \e;l‘ 86 \'F:.\-l \(0\“ :'X.‘B. “Then ‘a’)c;e ;‘\ ctla\cr‘, omc; S¢

(D'C= \ax|\= Cc‘(l* ax{) > ¥ - ’fﬁmar‘% : !
On the othee hand, gy yo, = . %p < 0L ;5 this inplies
@ﬁg‘ - (m:\ax|-). \Q)\J So \Dé (DM»J@ QP‘.:-CH,:BQC‘-) .oB

Cor. A Noethenon H’((m}\:o = acD@®) (5 « z_efa—o\(\:.)
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Lecture 25: Height zero principal ideals

Friday, June 1, 2018 1:11 AM

. hE(=o = Speliss(w), H’(i?\:o
= HehsEm) ond § miiml dhomed o) Spee A
=+ e Ass(@d) N Gss) -
= I X% A, P=(<x)= (0 L)
= =< od x=o.

= Q% e XX HF=o 3=> oeDR).
X, Fo

Converse 15 nb‘l‘ Corru‘[‘

A= k]:‘xl\ai/<‘x7_"xn> y - <'Xza 'xn> =<%n <,rx6)2-
Bss Kxx) = <00, <xegg -

=> iD('A‘\ = \J \"f = <'X-I8> °"‘J
Kehss (0)

ht(<go) = ht(<x35) =4

Krull?s '-Pr\‘f\c.l;ré\\ Tdel /WWLOVQM,

A: Noetheran, o¢ U, rk=> ht (q;)_<_ 1.
(-fs : rn\'m'ma\ 'PY]?Y\-e 'H'M"? Coitains o
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Lecture 25: Krull's height theorem

Friday, June 1, 2018 8:14 AM

Pofore we prove Krull’s (?rfnc{Tal \deal Theorem, we gruve Some of its

Conseofrences: Krull’s HeiaH —W\eovevi

A : Noethenan ; It (<a, o) <n NS <@y G, 1S Profer.

Morcover, R is minina | in V), then H’(I'?) <n.

- e «FrocceJ L?J induchion on n. The base P induction Tolloas
From  Krull’s ]m’nc.'rr.\l denl Hheorem ond the previous Coro"ﬁrg.
The inductim SI?:T-_ Sm??ose, KPGA'SS (<o, ,a,>) IS o rintmal

(/Y—————,

anirne thet contains (. Let r?’c_;s\o b% A prime iched] arA

Suppose there 15 no prime. ideal bebweon &7 and . cohy is thae
such #7 Obhercose ove gek on whinte Chain of prime ideals,
cohich is nat possible as A is Noetherian

Notice that MGp = mox htet) | #'GpE+1, and

hECo) = min $ht@) | fpebss(U) minimal § . Hence  i# coe shoes
B 15 o minimal clemet of As() P sme 0 Pheh s

6emm+<c] L\J nd elements, ‘:a He indunchim L\nPo-l'hc&_s clam ollocs.
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