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Notation

k : geabraicallyclosed field
A : finite dimensional K -algebra
modA : thecategoryofrightA -modules of finite dimension

§
.

τ- Tilting finiteness and silting - discreteness

Def
-

Prop. [ Demonet- Iyama-Jasso' 719
A is a - titingin ite

:<≡ # sc - tiltA <∝ .

<⇒# brickAs ∞ .

<⇒ Every torsion class in modA is functorially finite .



Rmk
.

{A aap : surj . alg. hom .

p

: e - titinginfinite)
A : c - tilting infinite

.

iff
A :- KQ( Q :acydicquiver ) : -tilting finite <> Q : Dynkin .

We can show a-tilt . inf . by the shape of quivers in somecases.

e
. g ? ^ := k( J l ]' k

:

*

:
τ -titinginfinite

> :
~ ②

∴ A : τ- tilting infinite arbitrary (admissible ) relation



Def
.
A is silting - discrete

:E) ES
.TEsiltA with SIT

,
# {UVESitAISZU 2T } c ∞ .

Rmk
.
. A : silting - discrete ⇒ A : c-tilfing finite .

. If A is silting - discrete , then
the silting quiver of A is (weakly] connected .

Prop . ( Aihara -Mizuno ' 17 ]Assume Aissymmetric .hen
A is silting - discrete iff every gebraa derived equiralent
to A is a- tilting finite .



§
. Silting discreteness of group algebras

p = chark 20 , G : finite group , ? : Sylow p - subgrp . of G .

group algebras KG

silting -iscreed

M *)(
tame

p = 2 and ?
: gen . quaternion ,

〈
idhedral

,
or semidihedral

rerepsenatiton initef
〈 f : cyclic



Reasons for (* )

1
. Representation finite symmetric algebras are silting discrete

by Aihara' 13]
.

2
. Algebras of dhedral ,semidihedral ,orquternion type
the cass invariant under derived equivalences
containing ( rep . inf . ) tame blocks of group algebras

are c- tilting finite by [Eisele -Janssens - Raedschelders
'

18] ,
and hence silfing - discrete .

Question What strutureconrols silting - discreteness of KG ?



Rmk
. Silting - discreteness of a group algebra KG
is NoT determined by its Sylow -subgroup? .

e . g . ) K [ CPXCP ] : silting - discrete .

k { (CpxCp )AC2 ] : not silting - discrete for tp ≠ 2 .

sending to the inverse

efD
. Wecall InO(

G
) aphypfocasubgroupofG .

the smllestnrmal subgrp . of G sit . its uotientis a p
-group

G R O (G)P Ro O (G)
P

e . g .)
(
p
× Cp Cp ×CP 1 1

(c
, CDAC2 CPXCP (CXCPJACz CpXCp



R : Rno (G)
:

a ptherforid subgroup of G

Prop . [ Kimura- Koshio - Kozakai - Minamoto -Mizuno
'

25]
Assume NIG and GlN is a p

-

group .

Then kN : silting -diserte ) KG : silting - discrete .

Cor
.
KG is silting - discrete if oneofthefollowing hods :

)R iscyclic.

b1 p = 2 and R is dih
. ,semidih. ,or gen .quat

θ Since Risa Sylorp -subgrp. of OP(G) ,
() on (b) ⇒ KOP(G) : tame ⇒ Ko (G): silt-discr. > KG : silt-discr



Our conjecture The converse of Cor
.

holds
.

If ? is abelian and we assume that Broue 's abelian defect

conjectue is true
, then our conjecture can be reduced to

the case G = RAH ( F - abelian pgrup, H
:p ' -group).
pt # H

Broue 's abelian defect conjectureIf I isabelian, then

the principal blocks BoKG)andBolkNG(?) )are derived equivalent .

Rmk . By the Schur - Zassenhaus theorem ,

aH : p
'
- group s .t

. NG ( B ) = FAH -



Thm . ( [iH-Kozakai } ? :abelian p -group
H : abelian p

'
-groupacting on f, G : FolH .

Then KG isa - tilt
.
fin . iff one of the following holds :

sift-discr .

( a ) p = 2 and R is trivial or C2 xC 2 .

b) p 23 andR iscyclic.

Thm
.

2 [H] Let H be a p'subgrp .of5 nandG : =( Cpe)"olt .

Assumeplan . - henKGisc -tilt.fin.iffR iscyclic.
silt- diser

.

｢



§
.
sketch of proof of Thm . l G : FOH ( ? :alian pgrp . )H : abelian p

-
grp .

We know the qiver and relations for kG .

Then we can take t -tilt inf. quotient algebras of KG

]suchas k { . 3.
}
, kl. : }
,kl

:
: .
…

e .g. ) ｡KI (CP × CP ) OC 27 ] ≡ K ( * ' } . ≥ k { . 3 . } (p 23)

( P = 2 )

= k 1
V

¤

k l
¤

1' klcipocal-.
;

; i: . '
'

: .

"2.
2



｡ p = 2 , G : = (Cze )
“

ACs
<a>×<b) < C>

c : alybyalb -"

KG ≡

k{
^

]
> 1
k [ ､][ 922]: - tilf. inf

.

(
〆B -Bα

x ,
sze ) k] (〆々

(l = 7 ) : τ- tilf . fin .
( α2α ､)



§
.
sketchoftheroofof Thm . 2

G

:LC ) H("peznn )

KG
,

kfx." , xn ](sym.poly. of deg . 70 ) AH
"
p : selfinjective

We cancomputetheCartanmatrixof17.

By appying Prop in the next slide to p .

wecanshowthatKG is a- tiltinginfinite.



A : selfinjective algebra
P.…
, Pt: all indec. proz. A- modules

veOt : Nakayama permutation ( ie .Pi ミP * DA )
C
,
: Cartan matrixofA ( i . e . (Cs) ij = dim Hom

,
( Pi . Pz ) )

Prop.I ]IfaOEZ ｢ {O} st . VTCΛV ≤ O and v .V = V
,

then A : τ - tiling infinite .
v permutes entries of v

eg .) k[ (c 53) 37～K( K
'R : ' 3 )話 の 票Morita ～

( P > 3 ) ｢

v = ( 13) ,Cn =( 社 ) ns v = l :
'
､ ) satisfies the assumption .

1 2 7

. P . c - tilting infinite .


