
RIEHNiw.tl#Eh found p -torsion

luxtvytwz) in local cohomologyforallp.
If I ask field

, then every LCmodule has finitely may associated primes.idea : Rt where te Sir , . . -73
Is re localization ofpoly ring, so if H is
a LC module of R

, Ht has f-n many
Soe primes ⇒ ok

,

But
,
there are examples of K-algebras

with LC modules with • assoc. primes,e.g,
14£ KE't can.mx]" " tsxtuxgsurjpt has FEET. '

current topic ofinterest: for which



all

rings R do we have HEIR) have

finitely many assoc . primes?
Huneke , tyubezniki: If R is regular,

then all HEIRS have finitely many
assoc . primes ..
Known for : . poly rings over fields of char O Ttyubeznik]

a reg rings
of char pso Etluneke -sharp]

• smooth # - algebras EBhalf-Blicke-Lyubezihhk-
Singh - Zhang] .
-

kasttime : Rf -63 . Is → Rf
is 1-SEE#

(for R poly ring over kfieldgfharo).
Have i Rf . Is free cyclic RfEST- module

off. off = s¥ . Is
,



These determine at most one structure
of Dpyik EST - module,
since D*ID=RfEs3 .

.
¥7

and IS generates RgEs] . Is
as Dykes] -module.

Alternative :

k field of char O , R K- ay .

Let Dpek Is] ⇐ DR k ( Sindelarurinates)
be the map

that is identity on Dak
and S 1-3 II.E

.

can identify the image of 9 with
DRIKT-0¥ 'I] E DREE]#

,

and 9 is injective .
Consider the map



(REE¥t
free cyclic RFGT-uod.HR REEF

"

Rf-63 . Is -4, HII est REEH) .

gcsi.EI-gcof.EE#T .

Exercise. V is injective ,
so X induces an isomorphism onto
the image Dpyiktoft it] . 'L¥¥f.

DENIS]
Definestructure

on Rf 3. Is as follows :
Pcs so golfs : =y%pWoYCgcsJE9 )
for PCs ) E Dpg#ED and god C- Rf .

For hot C- Rft] ,

hcsiogcssfs-Y-49lhcsb.ycglsthfff-T-4htfzEJ.glIIEKEED
=T4(htofttgtfith.tn#D=XThgtEttT.EEEf)



= hcssgcss.ES .

So RfEST -module on Rf EST .E is

the same .

Now let E- k¥3 poly ring .
(so Dry#EST = RfEDLIE , . . .,#D ) .

¥. . Es -- THEMED
=Y4o¥iEf⇒)
-

- t

'IH¥t*
'¥tI¥¥HeE¥°



⇐¥¥fI¥¥⇒io¥E¥÷I
=IE*] .

So
, Exi. Itself Exiles.

Conclusion : •F Drye LD - module structure

on RfEDES as described earlier for
R -- *ET (and thus a DpiELST-module stroke

.

• Can define Rfef .Is even when R
is not poly ring .

( This construction B important# other
reasons

.
)
.



Bernstein- Sato polynomials-
Dyfi the Buasteinsatao functional equation
B an equation ofthe frm
PCs) off = bestEs

with Pls) EDRIKED ,
best EKES]

,
as

an equation in Rf off .

Note: We insist on PCs ) C-Drifts] , not

Dry#EST, since in DeyKED have Hf = Pcs)
and bestI

.

The point R to undo

new H. of f without dividingby L.

Pls)FIE bestI in Rf Is
I

Pity . ft# = bitsft 9h Rf for all TEE
(⇐ infinitelyIIE)

.



f- KEa . - -Mtn .

Examplesi II Let xi ER .
O
*

. xit-1-H-zsx.at for all TEE .

Take PCs) =¥
,

best = Sis
⇒ pass . xi = boss . in RED .

.

Algo
,

exit#= LttAt it for all TEE
.

Pls) = Tiff
,

book sooth

yields functional equation .

2) Take Xin ER
.

¥)
"

.

. Xin#⇒ = Intent Intend . . . Cute) x.it
→ pest it , bcst-lsnstnt.h.EE#⇒

.

3) For XIEXE
,
have



last # x.a ExtEse# ¥I¥¥*t¥
b-G)= (set )Cst 51dL St%)

.

Nextgoal is to prove that everyf
admits a nonzero functional equation
( poly ring char 03 .

Prof Rfcs) . Is B a holonomic
DRGSIKCD-module .

PRI will give a filtration by Koolvector spaces that is consistent with
the Bernstein filtration on Drogues, that
R small

.
. If f EIR]sa

,
set

ft = It . B""'t
. Is

,
where



Be . B Ber
.

filtration on Dressiness
.

Take It IsEff go re Ba
-"'

t
c For hls) C- KCS)

,
hB¥eBeatHt

hGI ft - Is =

"If • Is# ft y
' For¥÷¥?÷. 'Ii

" ''

Etter
. For ¥ EB1

,

¥.

. Et Es . Exitrtft-tft-zaq.irBatt
-

fate
. Is

ink rei
= thx:D t-tfff.ir)
feet

off



C-¥⇐B""""⇒Is . Fte?
Since B " = Kcs) . fixe . -info

.
.
.

-7*34
,

F- • is consistent with B.
.

Easy to see dime, I
'FETE Ctn

for some C. Linus, ( B
""'t)

.

Thus
, Rfcs] .ES is holonomic

. Ba .


