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51. Intro

Setting Throughoutthis talk, kfield,

A: a finite-dimensional k-algebra
Modules =finitelygenerated A-modules

Thm (Krull-Schmidt)
Every A-module X is uniquely written as

X =X, A ... - Xe

for Xi:indecomposable A-module Fi



s Considering A-module

is equiv to Considering subsets of

indA = =4 indecomposable A-modules/E.
Example

A =k (1 -23 ) other:demo of
FD Applet (

-
indA: I

(modA)
-...2



f (SO)

M: A-module is self-orthogonal
I

:=> Ext,(M,M)
=0 for Ki < 0.

(2) Ext,"< Mi, Mj) =0 for V i,;in -inde)M =M, t... AM

decomp
Example A =k(1-2] indA: z
·A =XAY is SOIso)
· X, Y, 2:SO

·x 52:NOT SO by Ext112,x) FO.



SO modules are elementary, but

Open Conjectures
#indemandeee

(1) (Happel, Boundedness Conj]
If M:SO A-module,~

then M=1A I rank of
en~ algebra

(2) [Anslander - Reiten Conj] <# [vertices))
Ais maximal SO module,

that is, I A is SO

E ·For M: indec, if AAM:SO
/

then M is a directsummand of A



Today
Give affirmative answer for these conjs
if A is representation - finite,

(: ) #indA < & ↳
using the theoryof

(projectively) Wakamatsu tilting modules.

it



-

all
A- module P is a progenerator

:) (13 FX:A-module, ExtCP,X) =0
M -

proj
12) F X:A-mod,

generator
->

=>subjection p**- X

Rem
Tal P:proj -> P:so (ExtCP, P1 =0)
(b) P:progen-> P=Aup to directsummands

I so there's only we progen)



of
T:A-module ismerelyWakamatsu tilting

(pW- +il)

:) (1) T: SO (ExACT,T) =0)
(2) If X:A-module Satisfies

Ex CT,x) =0, then

I sunj -*-X.
Rem

· T:pW-tiltI T is a progen of

exactcat it: =SX:A-mod / Ext, CT,x)=0},
· Progenerators are pW-tilt.



of
T:A-module ismrivelyWakamatsu tilting

(pW- +il)

:=1) T:SO (ExACT,T =0)

⑰ If X:A-module Satisfies

Ex CT,x) =0, then

I sunj -*-X.

Am. IT:smaller me bigger

Above ⑪ Likely not likely

⑰ notlikely likely



f
T:A-module is ting

:45 10) pdT < &

(1) T:SO

(2) 70 -A +To-... -T-0
:exact seg

Eact, A =Stilting' - [pW-til]
[Auslander-Reiten]

derivedT: tilting( A and EndIT) are equivI
=>IT1 =1 Al.



Results
Main The Suppose A is rep-fin.

(1) F M: SO A-mod, EX s.t. MAX:pW-til.

(2) TFAEfor 7:A-module
-.......

(i) T: pW-tilt is 7:Wakamatsu
-

-tiltingite( T:So with It1=1Al
i

7:maximal SO

7 M: index, TAM:So =MET)/
Cor

M: so => IM) =(A) (Boundedness)- - Conj
IfA:rep-fin, 98 Ais maximal SO.) AR con;)



Wakamatsu tilting modules

· Spw-tilY,o 9 Wakamatsu tilting]
coincide Y
if wep-fin T: Wakamatsu tilting

E) T: SOI E =>o +A +T4+T-....SS. to 1-,T) - exact.

Naturally arise when considering utegory
I

X <P, I) 2 (A, T)
I i equin

his
"

W-tistA-mod.
progen in;cogen

of exact cat



If A:not rep-fin, then for T: SO,

T: pw-tit 7:W-tilt

#
1T =(*) **malso

ALL other implications are open,

and is related "Homological conjectures"(AR cory...)



Summaryfigure
"full rank?"

-

partial
-

Pardim...... A SO modules I T: SOH

finite...... tilting module 3
plexiontoI R

possibly..... [projectivelyWakamatsu 3tilting

12T:so
&rep-fin

E Wakamatsu tilting] !modules


