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Die Arbeit wurde unter der Betreuung von Prof. Dr. R. Borndoérfer durchgefiihrt.

Abstract: Circuits are fundamental structures in graphs, capturing connectivity, dependence relations
and redundancies in networks. They appear in a wide range of applications, from electrical networks, to
chemical molecular graphs, and periodic timetabling. While the number of circuits in a graph can be
exponential, it is possible to express each of them by a linear combination of a carefully chosen set of
linearly independent circuits — a circuit basis.

We will discuss the different classes of circuit bases as have been studied in literature, including their
characterisations. For graphs with associated arc-weights, one can define the minimum weight circuit
basis problem, which asks for a circuit basis whose aggregated weight is minimal. The various classes
give rise to variants of the minimum weight circuit basis problem — which differ in their complexity. We
will shed light on algorithms for constructing solutions to the problems, key concepts, and, finally, their
limitations.

Die Disputation besteht aus dem o. g. Vortrag, danach der Vorstellung der Dissertation einschlief3lich
jeweils anschlieBenden Aussprachen.
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