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In virtually every scientific field working with empirical data one attempts to get a first impression on the
problem under investiation by trying to identify groups of “similar behavior” in the data. This process known as
cluster analysis or clustering, is widely used in exploratory data analysis in Statistics, Computer Science, Physics,
Biology and Social Sciences.

This course gives an introduction to spectral clustering methods,
which have become one of the most popular and efficient class of
clustering methods with many advantages compared to traditional
algorithms such as k-means or single linkage. In particular this
course will present very recently developed so-called randomized
methods, which are extremly efficient computational techniques
for cluster analysis.

The course introduces the theoretical basis, computational methods
and basic aspects of their implementation in medium and large-scale applications.

Apart from basic linear algebra and basic understanding of algorithms, no particular mathematical background is
required. Knowledge in Matlab is desired.

The lectures of this course will be supplemented by exercises in which the students gain experience with the
presented methods by first solving small problems on the computer and subsequently by working in small teams
on larger projects. This course is suitable for students of mathematics as well as students of the aforementiond
applicational areas.
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