MA3203 - Exercise sheet 6

Throughout £ denotes a field

1. [1, Exercise 1.13](Challenge) Let A = M, (k) be the ring of n x n-
matrices over k, and let M be an indecomposable A-module. Show
that [(M) =1 and dimy M = n.

2. Let T" be an arbitrary quiver. Recall that a two-sided ideal I C kT is
called admissible if there exists an integer m > 2 so that R C [ C R2,
where Rr is the arrow ideal of kI'. We fix an admissible ideal I of kI

(a) (Challenge) Let M be a kI'/I-module. Show that M is simple if
and only if dim; M = 1.

(b) Deduce that for any finite-dimensional kI'//-module M we have

(c) LetI'= 1 # 2 . Construct a simple kI-module of dimension

greater than 1.

Extra problems

3 [1, Exercise IT1.6] Let I' = 1 %; 2 be the Kronecker quiver. Define

a representation M of I' by

M® = Kla]/a" —=3 Kal/a" .

Show that M ™ is indecomposable.

This shows that kT" is not of finite representation type even when k is
a finite field (compare with Problem 1 in Exercise sheet 3).
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4 [2, Problem 5.2] Let I' be the quiver 1 —*— 2 ® 53 . Consider

the representations of I"
o, o o b0 ]

Mk — k= k%, N:k— k> ——= k?

(a) Find a composition series for each of M and N.

(b) What do you notice about the number of times each composition
factor appears?

(c) (Challenge) How many different composition series does each of
M and N have.

5 [2, Problem 7.2] Let A, be the “quiver” with vertex set (Aw)o = Z
and an arrow «; : ¢ — ¢ + 1 for each i € Z. Define a representation
(V, f) so that V(i) = k and f,, = 1, for all 1.

(a) What are the subrepresentations of (V, f)?
(b) Show that (V, f) does not have finite length.
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