
Laettner.
Thia k perfect field of charpoo
Ress

.
knife type 1k

Then Dpek = every HornpipeCR , R)
and this filtration is " linearly cofinal "with the order flotation .

Each Homppd Rs R) is a subringof Drake : often write Dff'
"operators of lead e

.

"

Each Daley is Fg .

R -module
,

since DELETE ← fg . R-mod .

Easy to see Dre is notLg. K-algebra
in this setting , since any finitesubset is contained in some D:L

,
sogenerates a subalgebra
of DYL # DRI#



For same reason,
if k has char O, R poly ring over¥,
then Dixie has no Akrotiri bysubalgebras that is cofiualwifhtheorderfft.
E Let R = KEK

,
-
- -in] poly ringwhere k perfect of chap>o.

Then RPE k¥9 . . .in]
,
and

R -- Ot RR XF. .-Xin
.

(free RF-module)
.

OHH . . .Raspe
( collect monomials via congruence classesof exponentsmodulo pe) .

Then Def is also afree RR-module
with basis 94%18 TEEPEE }
where 4, ( XF - - - xen) = { HEB if I

-

- E

o otherwise
for oeoa

. . . - insp .

As a ring, Deke Matpenxpen ( RPT ..



thatiqh On the other hand,
DRE = Off

'II Oca!
so , can

write Fx
, as a matrix

,

realizing it in Hour
pep
CR , R) A- that

,.sn#nCR9,
or a different matrix in

Hom,qpaCkRkM.atpnxpadRM .

-

.

Conversely , any
Rte- linear

map from R→R
can be written as an AT liueanr combination

of a"} .

For example, consider
Io : = Yepez , . -ype-zl.co . . -yo) ,

RPE linear
map

sending x*⇒¥ use
others 1-3 0

We have that#Gee . - - - ite-⇒
.

To see it, write, A -- pep+ I with Osage.
Then IOCXEK x.pe?IoCxH=qIPeEifeadeE=pezo otherwise

.



and jeer .-Peel = K¥1 . . - ftp.IXE - 'F-⇒ '±

.

and cheek that (fed ={I
madp if⇐pet map
O modp ifotherwise

.

( Exercise
.

-

D-modules&D-simplicity-
D*#es
A D-modrte.is justa left Dra-modok
(for some understood A-→ R)

.

We say that R -moduleM is a

D-module if M B a left Driemddle
and thegiven R

-mod structure agrees with
R-module str

. on M via restrictionof
scalars via R → DRA ; i.e.

,

Foam
Dr've action

= r m forallofR
,
man

.

R-action .



F- KEE
.
. . -xD

,

k drano
,

Rak A Rf XT hmu# byx,
Iq. differentiate byxi .

Any #algebra & Cary ATRI
~? R is a D-module

ka theft Dry -module) .
because DRA Ean;gEHACR) .
-
- - - - - -

-

a.÷÷÷÷÷¥¥÷÷¥riao
For EDRII to be a Dra-motile

,
we

need
any SEDRH to take intoI

,
thatis : ( I :#* I) = DRIA

.



We saw that if RIE stanley?Einen
ring ,
I = Then - - - apt Pe monomial primes

then each Cpi
na
Pil = DRA

.

Thus
, in this case

,
each Pi or each Rfp,

B a D-module
.

Def A-→ R commit. ring
A aided is a D- submodule ofR .
Since Ras Dru , a

D- ideal B auidealofp.

Lenni Lef Ic J be D- ideals
,
then ITT

,
INJ
,

and every erminimal primary component
ofI

( if R B Noethl is a D- ideal.
p¥ For

"

t
" and "

n "
,generally#about submodles

.

If or is aminiprinrarycpt. off then(Q:#a
= (I :p.at#=DRlA

. Da
.

RmIf I is a D-ideal , RII B a D-module .
The other big source of D-motels is

localization ..

PpHmtDwIR



Prep : let A -7dB comm. rings .

Let M be
a D-module . Let WER be awk. dosed

.

Thun WIM is a D-module (DRA -module)

bytlerukla.ma-azmc-aiaw.im#i
where 20) : =L

,
Kitt : --Exciton].

tis :*: :#nose.IE?aIE.::::::g*nn
order

.

of elfin Dart by ruleTi¥dmK⑤\
.

where
? . ? denotes thegiver action Drain-7 .

Then Dip is well-defined
,
and A - bilinear.

By a tsrfnaightfaarwand infection, * agrees uithtleaction redefined in the statement.
I Aside : whythis formula?Ift*#worked

will write d
'

:-. -6.ES
.

4*4431=2*4
Observe Antena if ' '

"

deem
them r P die# newT.gl?Eit.onuEnts/cwaaI-hags*zoTo check "

LD Amok @op)PFu .

( WH #If :@ Enuff# new
cis case 2 C- DEA :O -

ter →

Frcp - FukElp . m - pangs Lf*Fo=¥om-ExwJ*uEI
-

-El rap.nl - rip 're D=# CF . em) -TD #Bha ))
mis¥ &nd8¥¥¥fs

.



= Zeropfm - crop 'toff) -
- Eopls Yw .

ciil Case p c-DEA : similar.
Ciii) Generalcase , by induction on ordcdltordcpl :Definition :
To KEEP ofHiko plasma).tn#Fo=EK.m--k.wJ*FIRHI--Kop ) • r=•kgPI¥ on brackets

= #• (por) - Hop ') PEW) - Cdo plus crew)
= t.cp.nl - h (pep ray - qi.pcppna.ph#oFFen
HIS whelp -* Fall ¥ '@dDCptsrayKw_a9PCp.AHw)#
= do P ( p te Ew) ) - 21 Dcp Drew)de lista Cii )
= LP@p) Mw - 2ip$µ_-ane

=L A Cpo - pl) priv -X
= no p * Tw - LD pl

prw¥
= apple.it#fw-- - T
= 2 * p B r - X

-I

= da p . r - X -X.BE


