


• R is stronglyor if
Kc not in

any
minimalpain

of Re Fe sat.

R R
r i→ cree splits as R - modules

.

(=) R B F- split )

Facts 1) regulartf -finite⇒ str f -neg
21 Str F -ray # product of string

domains

E± Let k be a perfectfieldofchop>o .

Let R -- KES be a poly ring . Then

i:÷¥¥±÷÷¥÷i:!÷¥÷÷.:*.



every nonzero monomial
in c has everyexponent
less than pe.

If ⇐ Rko} , then Fe s.t.CH#xu9 .

Theo means that IEEE coefficient ofC
c in the basis 9¥ (each i osx.pe}
is a unit in RR

, say *
B

.

then

c is partof a free basis for R as

÷÷÷÷÷÷÷÷÷::÷÷÷÷÷:
c-I

.

This map B a splitting
of a Fe , so R is strongly-regular.
-

÷÷÷÷÷¥→:÷÷÷¥"÷÷÷t
these lane the coefficients

.



thmcsmith) : Let R be F-split and ess . of
finite type over a perfectfield . then
R is Str. E - neg 2=7 R B q product of

D-simple domains .
prf.ie By fact I ' above , this reduces to the
case of a domain . Then
R sfr. F-reg⇐ Foto

,
Fe : FEE Hou,zpeCR , RR)

sit
. 4Cc)= 1 .
-

Thr
, postcomposing with inclusion PEER

yields CTE toupee CR ,R) = Dce) with 974=1 ,

so R B D-module simple .

Conversely, if R is D-module simple,
Foto FEEDce) with IKKI . Let
13 : R→ RR Ree- linear with PAKI .

Then 430910=1 .
.

and poof C- Hour,zpeCR, RPG,
* RB Str . F -ray . A .



Gori If R is ess . flutetype over kperfect ofchamp>o, and R strongly
F-

neg ,
then this D-module simple .

Fact In char p>O ,
direct summand

of regular ring
→ strongly irregular
¥

D- algebra simplicity-
Recall that a Cnoncommutatiuel algebra
is simple if it admits no proper
quotient ; equivalently ,

it has no proper
two- sided ideals

.

If R R commutative
,

simple ⇐ field
.



Def Given A-→ R
,
we say

R B

D-algebrmpk if Pat is a simple
A-algebra .

Prop If R is D-algebra simple, then
every nonzero D-module is afaithful Ruddle .

p¥.
We have aanpfu) is a two-sided ideal.
If FI anup.CM ) ,

then Fearnow,
ST DNA -_ annpcm ) , sell-_ O .

B

Pr¥ If R B D-algebra simple , then
R i3 D-module simple .

PRI #ER D- ideal ⇒ RE D-module

with annihilator I .⇒ I- co) or R .

Be

Prof If R B D-algebra simple ,
then

for any ideal IER anday i,
HICKS ie either alkydR-module or zero.

Likewise for HIM manyD-module . Da



Ex : Let R -

- E [x. x

pig
2585 saigas .

⇒ .;÷÷÷÷÷ :- R
*⇒

e. xiyi
I • i.joo• • a o o o n l

R

¥qgFE
-

- x -s s -

- iff, a. xiyi
i,jZ0 .

Claim : R B D- module simple but not
D- algebra simple .

H R is not D- algebra simple :
consider the short - exact sequence of R-modules :

o → R→ 5 → e. y
-so

where om -

- Lxixyiy,y3) kills Ey .

( E-y = Rtm) .

Note that FEM .



Property of local dohomology : short-exact

Teqceuces of modules a long exact sequences of cohomology
0-3 HE.gg CR

) → HE.gg
→ HE.gg Key )
I

> HE.jxsR-HE.pk) → temple.gl
T
>tags CRI -s . . .

Remaraki things (5) = Highs for eachi.com#aimcdeWie:Hcix.y,cgj=ofor K2 .

Kin general , HEH -

- o for jsdepthft))
Hix

.galleys -- Iker ( ay → K÷xaE#§
.O

= G.y .

Get from L.ES .

O→Ey → HE.gg → 0
so H ya,CR) =G. y is nonzero

,
not faithful .



2) R B D-mode simple .

Observe : fracas Frads) = Ecxiy ,
and

that DRESSED.cc#guaLScR7ERB
Ul

{ SEDsie IS CRIER}
.

Note that 2 = I - Jody C-Dsi

can be computed as ,
for f- Ffio*yiES,

Ifk ICI -E) ficxlyi ER .

.

Also
,
LCI) =L

.

Then
, given fekyoh.ES c- Dsk, with

Ift -I , since S is D-mode simple.
There

,
(do8) EDRK, (since KS ) ER)

,

and Cho 8) (f) =L , so R B
D-module simple . la


