
AARMS Summer School 2008
Representation Theory - Third Assignment

1. Let Q be the quiver
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and let M be the indecomposable representation
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Compute L1 = τM,L2 = τ2M and L3 = τ3M using the Nakayama func-
tor. Find three representations N1, N2 and N3, by explicitly writing out
the matrices, such that dimNi = (1, 1, 1, 1) and Li is a subrepresentation
of Ni, for i = 1, 2, 3.

2. Compute the Auslander-Reiten quiver of (Q, I), where Q is the quiver
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and I = {αβ, βγ, γα, δε, εσ, σδ}. [Hint: use a triangulated polygon]

3. Let e be a non-trivial central idempotent (central means ea = ae,∀a ∈ A).
Show that A ∼= eA⊕ (1− e)A as algebras. [The direct sum of two algebras
A,B is the vector space A⊕B with multiplication (a, b)(a′, b′) = (aa′, bb′)]

4. Let Q be the quiver
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and let I1 =< αβ + γδ > and I2 =< αβ − γδ > be two admissible ideals
of kQ. Show that

(a) I1 6= I2 if char k 6= 2.
(b) there exists an isomorphism of algebras

kQ/I1

∼=−→ kQ/I2


