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①
Cohen- Manilay representation s

R : commu.compl . Local Gorensteinringofdim.cl
CM R : Frobenivs category of Maxi Cohen

-Monday mod .

(E) depth X = d # E×投 (X
,
R) = 0 )

[ Aus Iander 7 6 ] R : isdated Singv1arity

① CM R has AR sequence s

② CM R is a ( d- 1 ) - Calabi-Yavtriang.cat.
( AR dvality )

[ BU Chweitz ] CM.nl?=Dsg(R):=Db(modR )
per R



②
「 Another class of Calabi-Yautriang.cat 、

Cluster category とd(A ) [ BMRRT.AM。十
. Gw .

Keller )

Q Connection between Singv1arity Cat . and Cluster Cat

型 R : Simple Singv1arity of even .
dim

.

Q : comes Pond ing Dynkin quiver

⇒ AR = e 、やい
たやしは 、ZB

、 や 2 . . . on
(つば+ YZ )

A im EXPlain a General Strategy to Construct equivalent s
between Sing v1arity Cat . and Cluster Cat

.

App ly it to givenew equivalents



③
J : algebraictriang.cat. A : f

.

d
.
alg

( tiKing Theory) To Construct a Triangle equiv .
J = perA.it

suff.es to find Out a tiKing Obj . TE J st End (T) = A

Difficulty To Construct a Triangle equiv .
J = ed (A)

.itdoes not suffice to find Out a d- Cluster tiKing obj .

Our methods Use

① canonicaldgenhancementofe.cl (A) equi pped with
Z - grading

② tiKing theory for Tegraded Singv1arity category



④

seting.R-@RiiRgradedGorensteinisolatedsing.i20

dim d
.

R。 = k : Field . a- invari ant AIO

( i.e.Extklk.RO ) = k in mod取 )
・ A : fin .

dim
.
k - alg

Main Thin
Asame 唁 (R)f

がmod取 ) ) = perA

per R

① TR"区 (R) = とd- 1 (A)sg

② Dsg (R) = と笑9 (A) itriang.hu ll of per A/ F
for ヨ F with ピ = V0 [-d]



⑤

Ex 1 ( d=0 )

R = ④ Ri : 区 gmded Artinian GorenStein ring
iz。

R。 =k : Field
.
a = degree of

socRaCYamaural3JT-@RlDzoEDGglRIisatilt.obj
に 1

唁 (R) = per A for A- End唁いけ) = YR。 |
Rat Ray . . . R。

BY Main Than DNAを
sg

(R) = とい (A)

Dsg (R) = とツ印 (A ) [Yamawa 13 ]



⑥
E×2 ( d= 1 )

R = ④ Ri : Kgmded reduced Gorenstarring of dim 1
と0

R。 =k : Field
,
a : a- invariant of R

[ Bvchweitz - I- Yamawa 20]
n

For n》 0
、

T := ④ Rに)z。 ED屋 (R) is a tilt.cobj
に 1

時 (R) = per A for A- End唁収、け)

BY Main Than DNAを
sg

(R) = と。 (A)

Dsg (R) = とし心 (A )



⑦EX3 ( qvotientsingvlari.ly ) k : field

SLd (k) ] G

ifinitesubgroups.to#GFOinkGNS:=kIi.xd] } Tegraded by deg つい= 1
R := SG a-_- d

[ I- Takahashi 13 ]

T := S ( max.CM summand of R} (k) ) E DE(R ) is t.lt.
El

DE (R) = per A for A := End唁収、け)

By Main Thin D鄧区
(R) = と dt (A)

Dsg (R) = ととれ (A)



⑧
Main Than Can be General izedo.su

iTable non- com

mutativering.si
with G - gradingforanabe.lian Group

EX4 ( weightedproj.lines.Geigle-Lenzingcompl.intersest )

S := k [t、 .

. . .

. ta] D l 、 . . . . . en : Linear forms
,

as I inear

た、 ヨ R .

. . .

. Rn Independent as possible

R := S[つい 、

. . .

. xn] / (迆- ei 1 1 さえEn )
n

Ki= ④ 区で ④ 区で / ( RE - E 1 1臼En )
に 1



⑨
Ris K- graded by deg )にポ

. degな= E

[ Herschend - I- Minamotofppermann.WSsin - Meher - Learning
Fvtaki - Veda]ヨ

A : f.d.alg.se かな (R) = per A

n

巨 n= MI ⇒ A = ④ h ftp.
、い

た 1

By IL- Graded Version of Main

Think
1心 )

WE IL : a- invariantDsg (R) = と d- 1 (A)



⑥
EX 5 ( GrassMannian Cluster category ) O < l <n

D※の区 (R) for R := k[x . y] / 1が、 yml )

を Integrated by deg つに 1
. degy = - 1

By IL- graded
"

hyperSurface
"

Version of Main Thin

DE
"
(R) = と ! (kAei@kAn.e- i )

Key Point R= k[t 、 、 ついに]/ (がーた 、
っぽーた )

is a Geigle-Lenzingcompl.interSection for d= l 、
n=2

R= l . Pine .
l 、=h= t 、

IL→ IL/ ( lが一ml)で ) = Mnを



④
- s : dg category / k が := が ☒

SV: cofibmntdg.se - Module
[ Keller 05 ] dg orbit category S / V with same obj.us A

(AN ) (XX) :=
☒mi

止 (dim Hans (は いい 、

冷た
、
刈 )

NEを し》0

with Canoni Cal differential and additiond を grading

deg0
(as ,

deg - 1 deg -2
(A .
V ) (A .

V82 )

※
.
がいつい・がっ ・

.

deg2 N
(P?Q ) (R

,
いっしは?は2) '

.
.

っ っ っ



⑦
EX A if in . dim

. k - alg.gl . dim A〈s dEを

S := per dg A (= ピ( pwjA) dg )

P : cofibrant reSolution of DA[- d]

V(X
.

Y ) = A ( X RP , Y )

と d (A) := per (A / V ) : d - Cluster category

- B = (④ Bな .
d : Bj → B字 ) i 区-gradedi.tt区 dg category

い G肥 (B) : derived Cat
.
of 区 - gmded dg B - Modules

い) G U

per
区
(B) := Nick { Bに 、X ) (i) 1 XEB.IE を }



④

Key Prop 1 B : Z gmded dg category
Assame perB = thick { Bに、

N 1 XE B }

S := Bo : dg.cat. V- B _ 、 i dg I- mod .

① B and AN are Z- Graded quasi - equivalent

i.e . ヨ I-gradeddgbNT@B-mod.W st
.

- か w : perTAN )
~

> per
を
B| が u u

add { (SIV ) (いく) } 、任が
~

> add {Bに 、×り ×
|



④

fk-dvaI@AssumeHEZs.t.DBニ BEI ) [d] in D (BS
Then ヨ

pery
s ~

> perEB iiso.in Hqe

P
V V

Per dg (A / DA[-d])
~

> perdgB : is in Hqe

Hqe := dgcate [ { quasi - equiv .5
' ]

Def R : Gorenste.in ring 区 - gmded

嗎(R) dg := { XE C ( pw R) dg 1 HK ) = 0 }
dg Singdany category



⑤

Key Prop2 ( Enhanced AR dudity )

R = ④ Ri : Kgmded GorenStein isdated Sing
i20

dim d
.

R。 = k : Field . a- invariant A

と := D言 (R) dg ( F = RHornRE .
R )

⇒ ヨ is。 どこ とい]

De = e (- a) [い」 } in DTE )

Taking HO .
wereCover Classical AR dvality

Homた (X .
Y ) = DH。咍 (Y

.
X (A) [d- 1] )



f P ヨ quasi - function ④
Sketch

d 、 pw.FR) dg → [
b
( pw R ) dg

V
〉 と

L

st
. O > DH ) ? D (B)

-が
> Die) 〉 0 : exact

BBB > B > REnde (V) つ : Triangle in D(BS
s

EvaWater X .
YE B

Switch YR×
* が

> HornR (XX) 〉 と (XX) >

2 2 2

Applyした ( Hanが州 域
> (Xが「州 〉 と (Y .×や [1] >

• Key Prop 1 ② 十 ( Enhanced AR dudiy )

ED Main Thin for A= 1



④

Problem Can are dedue cell known equivalent between

Singv1aritycategor.es and Cluster category from

Our results ( and Generalization ) ?

- [ Amiot - Reitem Todone ] IT iprepwjectivealg.INEW

Day (Tu) = と2 (Q .
W )

- ( I- CopperMann ] TI : higherprepwj.alg.ofd-rep.fin .
alg . A

Dsg (TI ) = とい ( d- Aus (A))

・ [ Amiot - I- Reitem ] IT :

higherprepwg.alg.ofd-rep-infin.alg.lt
Dsg (ETe)ことd (A/(e)) A De : certain idemp.


