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4 Introduction 2

Def We say that R satisfies ARC if
for any fg R mod M
Ext F M MDR 0 M is prey

Setting Rm Noeth local ring
o M f.g.Rmod.rsQ ideal of R generated by

an R neg.seq












































































































Fact R IARC に 昄 IARC

Question For l so
Ri ARC に Bae i ARC

motivations of Question

0 If l 1 then he is neither
a Gorenstein ring nor a domain

い Let S CM local ring
ofな em reg seq of S

Kj en
men

Set I Im な 3 determinantal ideal
ie I is the ideal of S generatedby

Y
of the mxn matrix

o R SE
Then












































































































Fact い Eagan Northcott
R is a CM ring

ii ヨ Q a pan ideal of R and て 0

s.tn 1な 二 where

S S
reg see of S and

o Q par ideal of S

Ex Let S k 1 が ない X631
o I I 2 か と2 3

4 5 Xo

かなー ね 4 XIX6 4344 た46 X3XD

Set R SI
o Q XI X4 2 X4 X3 X5

Then BQR 二 ツに が s where S 一












































































































2 Let R M be a CM local ring
Then

VCR dim Rt l E e R

holds We say R has min multi
I or max emb dim

if holds

Fact Sally
I If ヨ Q cm par red e.glRmに
the R has min multi に m た Qm

ii If m2 Qm for 日 Qi par red and
ヨ l S n R m ring from

non

RLR ofdim HR

leg R is complete
then な 二












































































































3 Let R CM local ring ofdimd
o Q a ad par ideal ofRoRCQt Rees algebra

Then Fact Barshy

R Qt a RCxiiixdT.gg
Is x Xd

a aa

14 Let Ri CM local ring
Then Fact Herzog

R x と Z

R に な
市

な ば TP
RG と Z

た がい が
YA z x Bi












































































































5 main theorem

Tim k
Let o R m Gorenstein local ring

x が xn reg see of R
o Q Xi で Xn
o l DO

Consider the following conditions
1 Ri ARC
2 Bae i ARC

Then 2 1 holds
11 2 holds if len

Lem Let o Rm Nath local ring
o I m primary ideal of R
0 M と fg R mod
0 N 8 fg 名 mod

い Suppose that 咥 is Gorenstein
Then Extが M RE 0 Torii M RE 0

は Tors M 咍 0

Extra MN Ext唁 たM N
for た EZ












































































































Proof of Lem
Let F M to be a min R free res of M

l It follows from
Ot HanRIM 名 HomR F RE

12 Q 12

on HangIMAM別 の Hayは数 名

2 i It follows from

Ot HanRIM N Home F N

12 Q 12

on HayしたM N の Hoyは数 N












































































































Proof of Them

For each implications we may assume that
Q is a par ideal of R
If dimなっ0 日 a ER i NZD of DQ
Then by passing to R MaR

t.it
we may assume dim昄 0

We may also assume that n 22 and l 22

Our main tool is the following ex see

on Non Man Nano
on はなろ ーっ な3 な2 10

i

喈 ー らがい ない 0

on
はない Rae い ない 10

Note that はない 名 けど for i20












































































































2 か 1 と

WT Si Mi fg.R mvd.at 死が MM R 0

MiR free

Claim Exが M Momの名 0 の

Proof of Claim Apply Home M to

XI
on Rt Rt 名 R 10

i

0 で 兄が xm が 呕 ッ がい ない0

Then Extが M 昄 0

Similarly we have Extが M we 0

since M is a MCM R mod y

Eli Tors M 昄 0

net torso M 隊 0 for Vino
line M is a liftingof な M

Hence we get



M M
o な

が
い な2M で はM 10

0 - 1 が供 hm hm io

i
fyi_ im item to

M M
on ながに則っ Gem い ない my 0

11

M
①

HanR M -

was Extが M な m 0

Similarly we obtain Exが M 隊 0

Thus Extが M Man がない 0

km 2

やめ たがし喊 な m な mがなに 0

家 i AR
is なem i e free

②
rep Mi Re free 四



11 - に Set Ri E Rbi for i 0

WT Si N if g Re mud sた Ext If IN N Re - 0
N i Re free

on RP R R 10

i

o_ R
が恐り

ー Re2 tRes 10

f_ Rがたり Re _ Ree

Rが Re Reino HomieIN -

o Ext N R
が

Ext I MRD 1 Extra MR

Extが MRP 1

i

鬱鬱した 與
に 呦城だ 啊



籗塗

の Ext で IN Re Extが IN R
の 心で

for なっ 0

Set Ej l Re したけど IN R for joo

Then

なりたい he Ext主 IN Ren

なべ Ej the所で w Re

い

じしげ Ej the Exit IN Re

I



El 感じだ Ej

ドで Ej

になり
Hence Ej い た

じいり 町

だ Ej for You
urn

へ
1 by the assumption

rents たが 二 O for j DO

On the other hand by we have

Ejn 0 E j 0 for も j 20

Therefore Ej 0 for po

i.e Extで IN R 0



lem11
into Ton器 N R 0

I Hanymy
いた N is a lifting of

buyersTort IN Ri 0 for に en

ie we have

MMoな
が

い な2M で はM 10

0 1 が供 hm hmioi
fyi_ im

iemo

ながた
一 em い him to

11

M

by applying TN to

similarly to Exe W R 0

centre Ex t.SI N.hr 0

and がい
たけが なN NAN 0no



ぬ ARC
ND なN is Rb free

mrs N is R free 1コ

Applycations of Theorem

Let n Rm Gor normal domain
n Q par ideal of R

い The determinantal ring
R X ij Kian に jen

Im ly

satisfies ARC if 2M ht l

12 The Rees dg RGQ切
satisfies ARC

13 R Eta で 切 satisfies ARC



6 generalization of Sally's result

Let o Rm CM local ring
o im primary ideal

DI Goto Ozaki Takahashi Watanabe Yoshida

I is called an Ulrich ideal if

I 2 q I for
ヨ
qc I par idealれ た is 時 free

Them K
Suppose

ヨ I Ulrich ideal at
咥 is a complete intersection

ヨ
ッ 9 2 isom of rings wherethen q Q

8 par red ofI.silocal complete intersection
Qi par ideal of S



In particular
me qm に な

R ARC

Proof of Them
By passing to R Dq we may assume
that dimR 0 and q 0

Then も i Sin RM i ring him
RLR of dim vie VIR

Set o Tis R が 名

o J に Ker T

Since に 名 ic.io J か で Ru

On the other hand since Ia ep には

NE ai
I が また Hampel呕 R

It follows that

Maは NI は1 Hm 1呕 R r は玉



Hence I J R が た
IT - が

-

after renumbering of air xv

Thus J いい 一 ar t Ker4
11

いい 一 が Km い た

For rtl E Vi EV write
r

Ki エ に Kj t Yi
Jin un

o n
R Ker 4

Set X に した - Jer

Yi Y rn Yu

Then J x Ker 4 Y
u

h は r es Ker4 lol 家
U

sinaGS た が い mess



Therefore Ker Y J 2 Y x t Y

いい xr で は m - Yu

i e RE Ya - - が いない is Yu
D


