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Let Λ be a finite dimensional algebra over an algebraically closed field
k and let mod Λ be the category of finite dimensional left Λ−modules.
If we assume that the algebra Λ is basic, then Λ is uniquely determined
by mod Λ. The main aim of representation theory is to give a rather
complete description of mod Λ. Depending on the complexity of mod Λ
this can be achieved to some extent. One aspect of representation
theory is to investigate homological properties of Λ or of modΛ. The
main goal of this series of lectures is to show how triangulated categories
can be used to study these questions.

Triangulated categories were introduced by Grothendieck and Verdier
[V] around 1965. The most prominent example is the bounded de-
rived category Db(A) of an abelian category A. The category A can be
identified with the full subcategory of Db(A) consisting of complexes
concentrated in degree zero. We denote by Db(Λ) the bounded derived
category of mod Λ for a finite dimensional k−algebra Λ. In general,
the structure of Db(Λ) is quite complicated and usually Λ is not deter-
mined by Db(Λ), but contains the basic homological information of Λ.

For example Db(Λ) detects whether or not Λ is of finite global dimen-
sion, but does not contains the information of the actual value. Db(Λ)
also contains the information of the Hochschild cohomology algebra as
a Z−graded algebra.

The lectures will cover besides some basic information on triangulated
and derived categories the following material:

• Structure of Db(H) for a finite dimensional hereditary algebra

• Tilting and piecewise hereditary algebras

• Frobenius categories and repetitive algebras

• Hochschild cohomology

The following list of references contains basic references for triangulated
categories and derived categories. Also it contains references to the
more specific topics dealt with in the lectures.
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