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1 Introduction

Setting o R comm Nath ring
の Mi f.gr R mod

Anslander Reit en conjecture

Ext.ECM MDR 0 M is projective

Note that holds true
ヨ counter ex if R is a non comm Artin ian ring

Schultz
On the other hand there are many affirmative answers
in comm especially higher dimensional rings



Partial results
The Auslander Rei ten conjecture holds for
o complete intersections
o Gorenstein normaldomains ft une ke Least Araya
の Gorenstein ringswith ECR dim RE 4 Sega

n Cohen Macaulay normal domain Q algebras HL

o Gold rings I Jorgensen Sega

Fundamental fact
l Rm satisfies ARC for me MaxR

R satisfies ARC

2 Suppose that o Rm Naeth local rig
o x EM NZD of R

Then R satisfies ARC
啝 satisfies CAR

o 1 is easy
の は follows from the result of AuslanderDing So Ibeg

which is about the lifting Problem



o By Fact い に if all Art inian localrings
satisfies CAR then so do all CM rings

Big Question
Do all CM rings satisfy ARC

or Gorenstein rings

Huneke Wiegand conjecture

Outline of my talk

1st talk Fact は and the lifting problem
2nd talk

Question
Rm Nath local ring
Qi ideal generated by a reg see of R

Then for l 0 R satisfies ARC
Rae satisfies ARC



n If l 1 Do is neither
a Gorenstein ring nor a domain

The deformation Rs relates determinant al rings
and the existence of special ideals

In what follows let
o Rm Nath local ring
の x E m NZ D ofRoM fg R mod

2 Proof of Fact 2

II
l 0 R F M 10 ex and

an

fg free

Exe M R 0 死が R I R 0

2 Let x em be a NZD of Rand M
Then Extが M MDR 0

に Ex磤 W MAM 啝 0



Proof l 0 R F M 10 の HannahR
② Hankに R

③ HankM -

① Ns Extが RR 0

② - Exたが い た Extが MR for UDO

③ no Extで M R - 0

Hence Extが R R のR 0 a

2 on M Et M 一 M 10
2 Hempに MOD

Extで MAM M R EMI M MDR で Exだ IMMER

たけど m R -1 - for Kiso

Hence ExtがCM MTR 0 Extが 1 M MDR 0

A far に so

たが蜊知 知 隊Conversely

Ext蛣 MAMが 蜊 0

Extが MAM R - 0

Hence ExtI 1 MM RjSExtIlMMDDtOforUDO
ie Exだ M MDR 0 by NAK



e Fact 12 Let x EM be a NZD of R

Then R ARC は 啝 i ARC

Proof iLetMbeaf.g.R mod.s.t
Extが CM MDR 0

km 1

Exe R I R 0

が at 𡼞した 啝 0

啝 1

ya 啝 _free

Re Rn free
Mi Rn free

Ni fg 啝 mad at たが1喊 N N 啝 0

In order to proceed in the same way as above
we face the following problem



Proby Is there a fg Rmod M
s た MAM IN

n the min R free res F.mn o

of M induces

the min 啝 free res of N

髹た t MGM IN to

If yes then
on M で M 1 N 1 0

L Hanが MR

Extが M MDR 0 by NAK
RiARC

MiR free
rn N 呦 一 free 四

3 Lifting problem
Let o R t Si ring hour of Nath rings

o N ifg.sn mud



Then N is lift able toReefヨ Mi f g Rmod s.t

Fo t Mt Or R free res of M
induces an S free res of N
S F.tSDp.M TO

に
に 日 M fg R mod

s t.gs a MAN and
Tense SM 0

Lifting problem
When is an S mod N liftable to R

Tunnel Anslander Ding Solberg
Suppose R m Nath local ring

x em i R NED
n N fg he n mud

If Ext遠 N N 0 then
N is liftable to R

Set Ri Rai R for iso



PI Let N be a fg R mod

If ヨ Li R mod
i o

st L 2 N

Lin is a lifting of Li

then N is liftable to R

Philosophy
L u Li N

B R R

iEmt

The R mod 無 Li is what we desired

Proof of Them
Let i 21 Suppose o N if g RemodoLii fg Ri mod at

Li is a lifting of N



ETSiL.is iftabletoRitI

Consider the min R free res of Li
o R F Li to

ND o t lo RSR 髪下 で N 10 ex

t
11

f
つ
が Li RpiN
12 I YoThesefollow
に人に が恐さ驅は が
筑
12
N

On the other hand

o N 1 at Rpi N to ex

へ

と いい
ヨ O E Ext RR N N

に
EMI N N



Claimed 0 0 Li is liftable to Rai
f g

Proof d 0 に 0 1 Nm を1st Rpi N to

lie の名 splits
N

on It Ft Li 10
を出
a

𠠇

ヨ
o E Li 1 0

Then E is a fg Rin mod and
a lifting of Li

p
一 司に
f

し

OH N い た を下 で N to

II Bt t II
N N 産 で N 10
t

Hence since pf idw t is surj
t is bij



Hence 所た IN

To get Tor El Ri E 0 is another story

a

Corollary
Let R be a complete intersection local rig
and Ma fg R mod Then

Extf MM 0 pdp.MG

In particular R satisfies CAR


