
J-28-+0

|SEHom*dRiR)J
RI ① Rpe.×E

Is
.
::*. ⇒

pipe
> § "

is
"

a matrix penxpen
with entries in Rpe

rPee some noooooemty .

-



pie z R*
r is partofa free bass
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matrix
R → R
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IS one ofthese blocks
µRP→ /RP has

a 1
.

a-

A-→R D-algebra simple
M

any D-
module

⇒ annD*A(M) is a two-sided
ideal

,

so either Col or DRA
.

If rteannpml , then



fer all MEM
O = r . we

= T . M

T T
R -action

Dpa-actor
,

ET TE ann,z*CM) isley
(D- day simplicity) DR*=au4q*lM)
so 14=0 .

T

3¥KExixyifiykx.xyiy.ge
is not CM but

is
CM on Spee:

Is a 2-dim domain .

F Em ⇒ Rp is a domain

ofdim EI .



Filtration &Noetheriantoy
-

Red: CT
,
too) is a filtered

ring:L T is a ring
with FO E FI E F} .

- -

abeliangroups sat
.

• Y Fi = T (exhaustive )
* FIFI EFFI (multiplicative ) .
IfT B on A - algebra , CfFT
a#eredgeba ifaGo
• A E fo

(⇒ each Fi B on A-module )
.



If M B a left Crigh# Fuddle
and CT

,
FT B f-Awedrig ,

then

G- is filtration onM consistent with F
- -

or Cmc G.) is a Girardi leftfright

T.tt#eif.FiG5sGi-5CIKta7ETIesaxD
.

If CT, fol B a filtered A-algebra
then
gr(T, F.) = Offif i-1 B

a graded A - algebra with
A EgrCT, F.) o .

If cm
, G. ) is Eft e. I-module

,

then grcm,G.) I GYE' is a



graded left fright Igulped-module .

EE k field of char o
R-- KTEJ poly ring .

Thar CDR# DIK) a afford
K-dgeb.mg

,

Corder#satay

and

grordCD.ae#grCDRk.D.Ritd=kEya...,ynFEi...FnJ edify .

with y -EXT degree o
Zi -ExitDfat degree 1 .

Moregenerally, write
grad(Dp ,a) for gin CDRA ,

DRED
.



Recall that grordlDeal is
always commutative .

Leni Let k be a&e Idof
char o

,
and Gafuifegnoy .

Then the functor
(-K : KEES-mod → K-mod

( invariants ) Cregonegsaftatfoffof) ( K - vectorspaced

is exact.
P¥ Ingeneral Cno assumption on
characteristic)

,
the invariants funder

B left-exact Exercises.
To see exactness

,
need to heck it

preserves surjection .

Thaker a KES-module M
,
there is



a projection map fu : .M→MG
few '=EyEgm .

For a KEG]- linear map
M IN

,
have commutate

diagram MAN
*on ¥fN
Ma Na

.

Thus
, if L is surjective , Kma B

surjective as well . Des

E Let k be ateHofcharge Let TEKE] and
Mima ientegroys actinglinearly
ou##udo¥tio# actor
-

K

ten G acts on Dr# by conjugation
andpreserves the order Alfreton :

JC Dfat ) C- Dkk . fareach o .



We have Dfat KK by
-

Kantor's theorem
.

Since G
preserves

orderfiltration
,
G acts on

gr orderedby g . DEE)

g. s ) + DEE .

So
,

O→ DEE → Dfat→ growlDries →o
as KES-modules

.

'

Fono.*¥¥÷÷:÷¥÷÷÷e¥¥÷¥.
=grordCD.at!.

Sogrordcp.ee#=1g=or4TzIf9Xgring



By inoether's finiteness theoremfarinvariants Lou polynomial rigs) ,
g B ice finger .

f- -algebra , hence Noeth,
and gradcD*a⇒)↳grordCDr⇐)
is mod-finite .

Exe¥fR=¥¥es=E
.

Then 12=5 wife
G-- gang} with g.

x= -*
;

and the operator Eye DRR
does not extend to a differential
operator on S .

(⇒
"

no pseudoreflections " is necessaryin Kantor's theorem )
.

2-



Prof let CT, E.) be af.Hard ring
and CM

,
G.) be a- leftfight

LTE. ) - module. Let me ,
. . . intent

be sucked

Mzt 6¥.
.
.
- intt GET C-grcm.GG

form agenerating set as aleftfright grct, fool -motte .

Then me,. .-int Fron agen -

set
for M as a leftIright T-module .

¥. ByhgpotlesBc we have
grlm, G.)a = ? go.lt, Hashmi Gidi ,so
GYGn±= Ff Fn-diffuse -@itGdi-Y

,
son



Gu =L ? Fn- ai . mi ) t Gn-I .freach n .

Thes
,
Gu E§TfTmm .

- t Gn-I foreach u
.

Then for u = 0 , Gee O ,
son

Go E ?Tumi , and ifGa-E?Tmi
then Gu E ? Tmi , so by
induction on u

,
the migrant
-

A rift is left Noetherian
-

if the flowing equivalent conditionshold :
it
any ascending

clash of
left ideals stabilizes

in everynonempty Landy &left ideals has a mail elf
.



'

ii) every
left ideal afg.

N) ever"j¥ubmsdtuk ofa fg . leftmodule is Fg.
Y every§ .

left module is
fine . pres.

1¥ Exercise ( similar to commutative
case)

.

Props If CT, F.) is afford
ring and grit, F-) Bleft Eight )Noth ther T
is left (right) Nath .

7¥ IF JET is a left ideal
,

then LJ
, Jn Fog is afHead

left CTF.) -module .



In this case

grCJ,The →grCTF9 ,
so this identifies with a left ideal

,

which by hypothesis a Fg. .
Then byper. popo. JB Ry.

,
so

T B left Noeth .

De

Tine Let k be ate Id of
char O , R Poag ringwork,
then Deck R left and right.Natl .
Tim

.

IWTFH type as above ,
if
*

G is Anke
,
acts linearly on Ruoff

no pseudoreflections ,
then Drake B

left and right Noelle , andDixie B
a. fu

. pneE.tt#EhdIe-modle . De



Rml It is not true that
Rate Cleft Nath⇒grad INoeth

.

For example,£R=ELxy3kxj
i ) igrordcppud is not

¥¥÷ "

for all SR rings R
DRE is right-Nath ,
but some

,
not af are

left-North
.

eg¥E¥*¥¥a#
u.ae

.

Gripp] .


