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We present matrix problems which are introduced prominently as the opening chapter in the book
Representations of Finite-Dimensional Algebras by Gabriel and Roiter. Building on this, we will focus on
one-sided matrix problems and present key results by Gabriel and his collaborators concerning the
classification into finite, tame, and wild types.
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o Rep;esentations 1. Matrix Problems
Aer:(::e(i; ?/. Ir{l:iter o
Finite-Dimensional 1In the present section, k denotes an algebraically closed field.
Algebras ‘
, | 1.1. |Since (finite) matrices describe linear maps between the spaces k", n € N,
I m/z%g\; we admit matrices with no row or no column.! By k™" we denote the space of
"\V.‘ ‘ 1.10. Remarks and References
& X 1. In our terminology, a matrix A is defined by two numbers m, n € N and a family of entries 4,
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. Theorem. Let M be a pointwise finite left module over an aggregate o and
b € N a number such that, for each X € </ satisfying dim M(X) = b, there are only
finitely many isoclasses of indecomposable M-spaces avoiding £ of the form
(V, f, X). Then the same conclusion holds if dim M(X) < b.

Corollary.> Let A be a finite-dimensional algebra such that the dimensions of
the indecomposable A-modules are bounded. Then A admits only finitely many
isoclasses of indecomposable modules.

(Brausr ~Voratt T )
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TAME AND WILD SUBSPACE PROBLEMS

PYYHI TA JIHKI 3ATAYI ITPO NMIANMPOCTOPH
|

Second main theorem. /f M is not L-wild, there is a locally finite set P of
L-reliable punched lines such that:

a) for each X € A, the set of isoclasses of indecomposable M -spaces (V, f,
X) which avoid L and are not produced by a punched line of P is finite;
b) distinct punched lines of T produce non-isomorphic M -spaces.

(toewe .S‘b!v.(’pu P wu«)

Third main theorem. /f B is a finite-dimensional k -algebra, one and only
one of the following two statements holds:
a) B iswild, i. e. there exists a B-reliable plane;

b) There exists a family of B-reliable punched lines S\E, € Hom(V, ® B,
V.).i & I, with the following properties: For each d € N, the number of i € I sa-
tisfying d = dimV, is finite, and almost all isoclasses of indecomposable B -modu-
les of dimension d consist of modules produced by the S\E furthermore, if i # J,
no indecomposable produced by S;\ E; can be produced by S)\E;.







