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a soooo as one a

0 1 matrix in

1992 1 0 matrix I

Glm Glu acts on km spaceof man matrices

x y I YAY A
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4 Def Matrix problem of site man is

Gill where G Glm Glu M km
Subgroup subset

sit XAY EM X Y EG AEM

Problem classify orbits
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Example 1 1 KQ I f d algebra Me model
bad 79

p
A sp.to M 0 projective resolution

At Home P Po ill Home Pi Po

action fissiace

Auty D HutylPo G not reductive

G orbits on M isoclassesof 1 modules M cooker P Po
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Example 2 category Mat B

E k category

B Ext s mod k k linear bifunctor

Obj MatB C m CEE meB C c

8 C C sit 8m my
Cim BK.CI

im C m m 8mg some re Aut Cc.c G is sies

Exact structure on Mat B
0 Cim C m c m o o c no splits

Seample B Home for e proju set
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Example 3

P poset 2 M km n

u.tuzrepp.fmiii G Glut In2 0 as
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Matrix Reduction
i i not

m A 48 88 Hit it
4 42 4 42 41 42
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Example 3 P poset 152
Mp P Mat B B binodule over KP K

B en est aMatrix Reduction
B ez.es aza.d a2
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m AT 4 RedutedMatrix Problem
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CompSci Reduction Algorithm store u computeStabu continue
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1.2 Example4
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n 42

repQ m A i s G Glut ifish
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1 8 Example 5 2 Kronecka 1850
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1 8 Example5 2 Kronecka 1890 Q quiver1.132

generic Reduction Algorithm never stops

splitting off summands
preprojectiveand

K 3 k 0 t.sk k k k j1 Some regular
indecomposable

BB I
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generic reduction algorithm

keepmatrixsizesvariable workwithin category MatB

If Mat B isof finite type algorithm stopswith output
all indecomposable givenby0,1 matrices
EndLike

If Mat B isof infinite type algorithm never stops

Apply Bongartz criterion when MatB modKQ I

Stop when pointwisedimensionof an indecomposable is 12

so e
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1.8 Example5 2 Kronecka 1850 Q quiver1 32
ReductionAlgorithm applied to one Acell always stops
eventually leads to

mA It with StabMe 1 3

so the reduced problem on As is Ai XA X matix conjugation

is family of indecomposable

is a minimal is box reduce it to

A matrix problem is tame if after appearance of the first
minimal as box everything reduces to 0,1 matrices
for all 7 E KI 47 Ar punched line

orbits Udiscrete0,1 matrices Upunched lines
so e
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Theorem Drozd 79 Crawley Boevey88

Every finite dimensionalalgebra is either tame or wild

Proof uses booses

If a second is box appears in thereduction have to show that leads
to a functormod k sit MatB preserving indecomposable

This is highly non trivial

Example Matrices As.t o actedupon by Aut Rwhere
Sitek R generated by1,111,111

Then As t Asif s s and t t

but replacing scalars sit bymatrices S T fails toproduce the
desired functor mod k S t Mat B
so e
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Theorem B Sergeichak 02 d O 3 f d EIN
all indecomposable 1 modules ofIf Kafis a tame findim'dalgebra dimension d appear in at most

Then fed 4 4ᵗʰΣ8 fld On 1 parameterfamilies

where r verticesof Q S dim Pci

Proof is based on

GabrielNazarova Roiter Sergeichak Vossieck 93
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c 1 Def Subspace Problem

M H mod k functor pfd module

I Knall Schmidt aggregate

Sub M V f X Vem.dk Xe A f KMex
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p 14 sit flop Mayof
rifixy

Sub M Mat B where B mod k x it modk
v V X is Home UMA

MIFF
one sidedmatrix problem
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one point extension 1 111
mod 1 I K f Xo Kemodk X Emodewho

SubM M Home R f Home R X

Construct 1 modules inductively from subspacecategories
over smaller algebra to

4.3 V1 findin l functor mod h sub M

inducing bijection on isoclasses

where M Exth S modto modk

10 1 2
S some simple 1 module

so To
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4 4 Reduction Algorithm for Subspace Problems

Given submodule N M A mod k

define if sub N A 0,0 x XCA

M if modk U f X MCX fer
Proposition The reduction functor

F sub M subMy assume f NCH 0

Yf X H Kri f X with V f NCH

induces bijection on iso classes
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4 4 Reduction Algorithm for Subspace Problems

Example LB.IM row linear independent

go.fm
A A AHATA

sub M

subMp

Sub N known by induction
reduction a new subspaceproblem
staywithin same class no needfor bosses
so e
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4 5

Brauer Thrall I

so To
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tame subspaceproblem

so To































































