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Notation

- R algebraica"y closed ,GelJ
- A : finite dimensionol 4-a|3ebm

* mod A : the category of rigk’r A-module of finite dimension
* proj A : the full s'ubca’tegory of mod A consisting of projectives
For ME&modA ,

« DM : the £-dual of M

+ [M] : the number of noniso. indec. summands of M
+ tM: the Auslander -Reiten translate of M
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Def. +M € mod A is & Support T-tilting moolule
g M :T-vigid , i.e. Hom,\(M,'CM) =0,

‘QFG projA , HOMA(P,M)=O ancl \P‘*’lM‘:lAl :
. sT-tilt A = {basic support T-filting modules over I\} /iso

Example char£=3, A= 4G, = £[122] /(aba, bab)
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Def.
*MéemodA is o brick : & Eno‘A(M) =4
- brick A := { bricks over A}/iSo

Def. A is t-tilting finite = # sc-tilt A <00

M[ Demonet "Iyama"Jasso] TFAE .

(a) Ais Tilting finite .

(b) 3 brick A< oo .

(c) Ever7 tovsion class in mod A is funclorially finite.




Remark

JANE T+ surj. ol hom.
[M: t"ﬁlﬁna inf inite

= A =t-’ri|ﬁn3 infinite

- AN=4Q (Q:ac,clic guiver):t-ﬁltfng finite <if=f) Q.:Drn\dn_

‘We can show ctilt. inf. by the shape. of Quivers in some Cases.

._.

eq) /\::&[ﬂ ﬂ] /@—» 41 T] <tilting infinite.

. N ‘C-hl'l'mg infinite WL"WM‘I (admissible ) relation



Question Does derived eguiv. preserve 'C-ﬁlﬁng f.‘ni’teness?

L, It's false in eencral,
but no coun‘ierexamples' are founol over symmefric w(f

Moreove\r, "”S shown ‘l’o Be ‘tv-ue 'For 'll\e ‘ﬂ)"owfna co.ses :
4r~,[I"liyo.mol‘o"Wcmg] symmeir:c 013- of polynomial growfk
\‘[Aa(aclni-/\ikam* Chah] Brauer gmrk al(?'( symmetric

If t-’rilﬁng finiteness of Symmetric a@ is invariant under

devived eguivalences, then 'C'ﬁltina finiteness implies
tilking connectivity over symmetric ols. [Athara-Mizuno]
T, ,Tz'-ﬁlh'"g cpx., T, is obtained from Ta by irveducible muations.




§2 'C'Tflf{na )Cfni‘te group o.lse[,ras
pP= char £ > 0 ) G: finife 3V‘ou|>, P: Sylow P-Subavp. d G
— group algebras £G —

— 1-+i(+;»3 finite

fEJR}rﬂ """@

ame p=2 a P:gen.guaternion,
“T1011 T T dihedval , or semidlihedral
representation fmi’re— .
I' _-__--E:c?'ollc.

Question What controls ‘C~fi|ﬁn3 )Cfni‘rer\ess of £G ?




Remo.v‘k ‘c-Ti'fing {}niteness o‘F @ group a.lzebra »‘G
is NOT odetermined by its Sylow p-subgroup P
e.q.) A[CpxCp] :t-tilting finite .
A[(CoxCo)nCa] s T-tilting infinite for Ypx2 .
sencling fo 1he inverse

DL£ We call P “OP(G) Qa p-Ayperfoca/ suégroup of G

the smallest novmal subgrp. of G sit. its quotient is & p-group

G P of(&) P n OF(G)
ea) CpxCp Cp ;‘|Cp ] L

(CPXCP)"C:. CexCp (CP"CP)"CZ CexCo



R = .E"O?(G) - o P'tlyper]cocal Subgt‘oup olc G

Prop- [Kosl\io'KoZo.kai ]
£ 0P(G) : T-tilting finite = 4G = T-tilting finite .

Cor. £G s t-’rilting finite if one of the follom‘ng holds:

(@) R is eyclic.
(b) P=2 and R is dih., semidih., or gen. guat.

() Since Ris a Sylow P-S"‘l’ﬁ"l" of OF(G) )
(0) or (b) = £ 0(G) : tame = KOP(G) :T-tilt fin. = 4G :T-tilt. fin.

Our conjecture The converse of Cor. holds.




h [H’Kozakai] P : abelian p-group ,

H: abelian p'-qroup acting on B, G:= PxH .
Then ARG s ~<-1ilt. )cin. iff one of the {;[[owc'ng holds -
(a) P=2 and R is trivial or CaxC3z .
(b) P23 anel R s cyclic .

(P"‘?NuP = qroup whose order is caPHme to P')

Remark 1In the above setting, R=[P,H].

R con not be nontrivial cycl.‘c of p=2.




3. Sketch 00 Thm. ¢ .— P : obelian p-grp.
: hetch of b f of Thn G= BnH(H: abelian p’-grp.)

We know the fuiver andl relations ﬁw' £G.
Then we can take T-tilt. inf. quotient algebras of £G

wh s 4121, AL AL L -
e.g.) « A (CpxCp)nC,] = ,{[.g.]/'\ — ,‘[,:;,] (p23)
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Remark The above method does not wovk in 3eneul.
e§) p25, G= (CpYn G,

permuting entries

AG ~ %[cu_z;:sa]

0"( a

We cannot construct any <- Ailt. inf. path af3 a3 guotients of £G.
But &G is T‘Tilfl'ng infinite by the fo"ow(nai

Thm. [H] Let H be o subgrp. of Gn. If pf2n and
I&Hl ?-"\l'h‘[Pz37!, then &[(CP‘)'\XI H] s 'c-tilﬁng infinite.




§4. Why we consider A1 2HH] ( B:p-grp-, H:r-grp.)

G : finite group , P Sylow p-subgep. of G
Bo('&G) : the Principul block o)c 'gG

block of £G := indec. summand of &G as o R&-bimodule.
the principal block of A6 = the unigue block B of £G s:t.

’KGB X 0. (’&& trivial &G-mmfule)

Broué’s Abelian Defect Conjecture I P is abelian, then
Bo(’KG) onol BouNG(E)) ore o(eviveal egu:va/enf.

Remark By the Schur-Zassenhaus theorem ,
’H :p>-subgrp. of Ng(P) si. Ny (P) = PxH




o Mentioned in $1

Conjecture t-Til’n‘ng finiteness of symmetric afg

is invaviant IA.N)(E? o(e\riveo( eguivaler\ces.

[f we assume that (- the obove conjectures hold , and
. P is abelian , Too strong assumption...

then our conjec‘iwe can be reduced o the case G=PxH.

Qur conj. If P is abelian, then £G is T-tilting finite
iff a p- hypet—focal Sul;at'P- IS cYclic or C2¥C, .




