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* Classificabion of AS-rogulor algouoras of dimension 4
sgill on open problam

e Explove how A.- coeyele twiste van fuvther ouv
unduebonding of Yheee algtbras
* A,® = connected graded algelras genarated in
degree 1
o A= Koszul and AY-regulow of dimension d
* & = Koszul  AS-regulor of timension d with samo
Hiloert series as A
e Is B=2-cocyde twist of A?
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* [ Mumford, 1266] Vanighing thoorem Cvia Jovgunsen 2609
Know eom@ oonditions under which all cohomolegies
H',H: ... of o coheremt Sheaf on a scheme vanish-
1F o cohorent sheaf on P is m-regular, then it
is oleo M -regulor Y m>m.

Sheof M is m- -regular ¢ H' (M (m-i))=0

o [ Gisenbud 8 Eroto, 1984]
— Regularity of groded algebras over polynomial algeovas
— Satiefice Mumford’s Vanighing theorem
— Relabed to exietance of linedr resoluvriong pveerneen



[ Jorgensan, 1999 8 2004] £~ nonvommutative sakbing
A = nootherian cvonnected N-graded algeora
X = nonzaro complex of gradad left A-wmodules

Tor - reguiarity] Torrog (W)= sup {j-i|Tor* (1r,%); # O}
i loJEZ

* Meosure of the growth of the dogrede of genaratore

of the free moduleds in &0 minimal frev resolution of X

* [Avramov % Peava, 2.001] Torveg( AIk) = O or © (pomwutative)
* [RWZ, 2022] Torreg (AR) =N U {+ o] (noncommutative)
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o [Jorgensan,1999 % 2004 and Dong & Wu, 2009 ]
A = noottierian vonnacted N - dee,d algelora.

Coettlnueno - Mumford Regularity , &MregCXx)
ith local cohomology OfM is H! LM) = Lim_ beA(A/m M)

CMrag () = s Lj+i : iy M) % 0 93’3?33'6‘?“5‘3.’&‘,;“8%

* [Biconbud B Goto] Torreg CM) = CMrag CM) , |commusasive
A= polynomial ring generoted in degred 1 >
* [Romer,2.008] Othor rolavionships o
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d,

—5P — A —0

* Apply letb exach fumekor Hom, (A, D)

@] >dHom (A D) &">Hom CP,,D)d—> Hom LP D)—7
1 Homk(. ”D) ——> Hom CP,.,D)—"?

4]
Bﬁbk ('A.’D) = Ker dn.|.1
1m dn
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T tansor producke with D bo obbvain
° oK.

dn
oo —> DO P, 23 DeP

N=94

—>..1%% peP 8 DA — 0O

d
’\'or'“(D,A') = Kor C1® d,)
’ Im (1 ® dm)
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e [Kirkman, \Won, Zhang , 2022 ]
A =noothorion connected graded olgebroy

Definition] Artin-gchatter regularity of A
= ASreg CA) = Torreg CIR) + CMregCA)
= Generolizing Dong & Wu,
A= ... with balanced dualizing complex
A= AS-regulor & A&mgc.h') =0
= Meaosuring how far A is from AS-rogular
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* |k =base field
* = Ropf algebro,

oA.._._@

%0
oulgo)bm»

A; conneched graded rigit H-comodulw

* M= redabive (A, H)-module

e HOH —> IR & -cooyole bwist

PVEERAPEN



[Drinfeld, 198%] Drinfeld twist J defined on H® H
e HY = H, ae algobros BuT Hl 3 H, os coolgebras

* If module covegorie® of & Hopf algebras o taner
equiveiont, than thoy are Drinfeld twiske of wocth obhor

[Doi, 199> 8 Doi & ‘Takeuehi, 1A94]
* Duol €0 Drinfaid twiste , & - cocyele twisks o) defined
on HA H
* H"#£ H, as algebros BUT H =H, as coolgebras
* H=finite dimensional
J € H®H Drinfadd twisk &> map o: H* ® H*— Ik
cetined by f® g —>(F© g)(3) s a &-cocyel
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= d-oocyUlv e on His o ‘convelution invervible map o
o :H®H—> R satisfying

2o (”‘HH&)O-CT'M 9;1§)=Z‘°_c3c 1’1'1) o (x, 3:.2:.)

and o (x,1) =oc(i,) =&(x), Ye,y =&H

Coalgaioro. olgebra.
- [R,odford] Convolution algebra., (Hom (—2‘,,:) 2 %, 6)
F*9=%=mc(f®g)en ¥FHgE Hom Cc , N)
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o loft relosive (A, H)-modules

simlbane,ousw
A m c,oa‘_c‘,bu‘ou, f6 A - wedule &
b ‘
(\/l o‘r‘\ r‘ghb‘ v'teh’c H-covodula

such thot 2i@x), ® (ax), = 2:0,%,® o, YaeA xeM
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* Twistad alggora., A,
oc:HxH —=> IR right - - coeyole for H
A is o right H- comedulo olgdora. vie. coackion
Pp: A—>A®H with aa—>a,®a, YoeA
A ¢ =bwisted algebro. of A by o with produck
Qb =0 (a,,b)a,b, ¥Ya,beA
* “Twisted Hopf algebro. , He
Hy = bwisted ropt algebro. of H by o= toibh
product
WY = Zio™ ey, 80) L, Y1 (xs,Y3)
¥e,9ye H
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&rcA)flkH = cotegory OF all graded loft relative
CA,H)-modules with degred - proserving A- lineor and
”"OO“VMP maps
IS important, Funcror
F: comedCH) ~ > oomod CHY )

induces equivalence between Cobegovied

H_ He
ewu)ﬂ“ "Q,W)n vio M — M _

PVEERAPEN



Lemma®]Every (grodad) relative (A,H)-meduly M hae o

resolution Coreisting of frew cgraded) relobive CA-H) -
modules

Additional Assumpbtiow : A = noatharion = M= fintboly
genorated A-modules

hemma @] Supposw M hae a finity presentation. of o
vaabiveo (A, H)- modules -

Hom, (M, N®T) 2 Hom, (M, N)®T, as H-comodules
T= H-comedulo

A - module struckur® on N® T = mulbiplication on N
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