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Basic problem: Understand (finitely generated) modules

of finite-dimensional k-algebras.

Problem with the problem: Most algebras are wild.

Representation type

Rep. fin . tame wild
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Throughout : 1 : field , A : fin
.

-dim
. K-algebra.

A-modules are finitely generated (*) finite dimensional)
A is :

· hereditary if gldimA1 submodules of projectiveI modules are projective
· self-injective if At is injective (proj = injA) glaimA=o or 0

If k=E : modA-modIkQ/1)
A hereditary> I = 0.

Q : finite quiverEkQ : path algebra
IXkQ admissible ideal [BCIRdeal)]
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Auslander-Reiten quiver TA :

vertices : [M]
,
MemodA indecomposable

arrows : [M]-> [N) irreducible morphisms M-N

#([M] -- [N]) =dimm
Ex : A = kQ ,

Q = (1=273)
p
= Is

A1 ↑
I
,

S S
.
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Gabriel's thm : (k=E)kQ is representation finite (RF)
Q is Dynkin of type A ,

D or E.

Riedtmann (180-83) : /building on Gabriel's covering theory
Q : Dynkin (ADEL

The repetition quive 20:-
4:Q +IQ automorphism t sprojectives)

acting freely on vertices.
Then EQ/4 is the Stable AR quiver D&:
of a RF self-injective algebra.



Modern point of view :

LQ is the AR quiver of &P(4Q) (many copies of modkQ)
(modkQ)[-) (modkQ) [i]

--
modkQ



Let A be such that &
P
C)=BKQ) (Q : Dynkin)

* = () /proT) repetitive algebra

:
A - * admissible automorphism dimn[/y) <&

Then : 1) The orbit algebra Aly is RF self-injective.
2) If k=E and chark *2 then every RF

self-injective algebra arises in this way.
Cup to Morita equivalence)



The AR quiver of Alp :

Happel's thm : If gloimA o then DPA)-modA
x mod

tablee
·Covering functor : F :A-Aly Tproj) cat .

-> push-down functor Fi : modA-d(A/y)

&940)=DPA)=-dA

↓ In faitha
mod((q)= (odA)/yx induced

~ Tan= 1Q/4*



Higher-dimensional AR theory
Wild algebras through subcat.
McmodA with good
homological properties.

Def: n3)1 . 1 MemodA is n-cluster tilting (CT) if
addM=EXEmodAl Exti(M , X) =0 Vi=1

-,n-

=XemodAl Ext"( ,M) =0 Viz1-,n- .

2) A isn-representation - finite if it has an n-CT module .

addM has a "higher-dimensional" AR theory,
analogous to that of a RF algebra.



Want a higher-dim version of Riedtmann's result.

n-RF of global dimension n corr· to RF hereditary
Let AtA ,

An-RF
, gldimA= n.

McmodA'n- CT -H =addEMIne]/reL]cB(A)
n- CT subcategory (cour · to DP(4Q)

p: -A admissible autom. D(A)=&(A) -mod(A)
such that(1) <E. -

Then : A/y is n-RF

F()< und(A/y) is n-CT Emad(A(y)



Ex : A = k(1-233)Kabi
#:100

glaim A = 2

M = (001 (011) & (110) (001) i 2- CT

:A . ------
-

y (shift two steps

&:**
A-

Y (six steps)



ma((q)
= G

°

(H)/4x·addF(M)

M
addE(MMIz]) 2- CT



· : M11

(projectives)


