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Abstract

Networks are a ubiquitous tool to model the growing amount of data collected in science and business. In
areas such as telecommunications, location theory, or social networks analysis, the size of the resulting
networks and application data is ever increasing and analysis methods for large-scale data are crucial to
deal with them in a meaningful way. Especially the combination of large-scale data with aspects such as
data uncertainty, existence of competing entities, or multiple conecting objectives challenges existing
mathematical methods and solution algorithms. In this project, we developed new algorithmic solution
methods that are capable of dealing with large-scale data. Some of the methods proposed also allow to
consider one or more of these additional aspects. Within this project we mainly focused on methods that
allow to solve such problems to proven optimality. Developed algorithms and solution methods have been
evaluated on particularly relevant benchmark problems from operations management,

telecommunications, and social network analysis.
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