
A long time ago, in a quarter far far away . . -

R Noetherian
ring ⇐ every ideal in R is fg

⇐ every ascending chain of ideals stops

M Noetherian R-module ⇐ every submodule of M
is fg

⇐ every ascending chain of submodules stops

R Noetherian ring : M Noetherian⇐ Mfg

quotients , submodules of Noetherian modules are Noetherian

canomcalexa-ruplesk-LM.j.ie#andkEm,;=..iknD- are Noetherian

rings



R ring M R-module

A prime I is associated to M if
• I = annp.cm) for some mem

⇐ • 12/2 as M

Asscm) : = associated primes of M

Facts
• Mto ⇒ Asscm)=0
• R Noetherian

, Mfg ⇒ Asscm) finite
• Zhodeorsors on M = U I

IEASSCM ) I is a minimal prime of M
• Men (M ) c- As CM) if I is minimal over anncm )on
minimal

primes
.

• the minimal primes in nsscm) are precisely the meneueal primes ofM



Dnmensionqp
dem (R) : = sup {n / BE . - - g- In , Ii prime

in R} Note : CR,m) local

dem (R) = htcm)
ht CI) : = hep { n / Io 9- . . . 9- In-_I

,
Ii prime MR}

ht CI) : = men } ht (e) / I c- Men CI) } Note : minimal primes
c-

minimal primes containing I 9- R have height o

Krull's Height theorem at Caa
,
. .

> rn ) ⇐ n

dem (KTM
,

. . .

> Rd]) = dhtcx) = 1 ⇐ x not in any minimal prime of R

Idea ✗ EAL variety ← ideal Icx) c- R= KEM
,

. .

> nd)

dim (X ) = dem ( PTI ) codemcx) = htct)

geometric
idea algebraically

defined
I = (Ny, NZ,ZZ)

eg :
✗¥ ⇐ = cosy)ncy,z)nCBZ)

htI= 2
dem 1

Golem 3- 1=2
dem (12/1) = 1


