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Thema der Dissertation:

Harnessing Stochastic Forces:
Exploring Noise-Induced Phenomena in Physarum-Inspired Network Design Models

In this dissertation, we study models for the design of transport networks inspired by the
paradigmatic organism Physarum polycephalum. Beyond characterizing the networks
generated in a deterministic setting, we analyze how adding stochastic forces influences the
topological properties of the emerging networks as well as their adaptability to dynamically
changing environmental conditions. As key results, we report on noise-induced resonances,
optimizing the adaptability to external factors as well as the robustness, efficiency, and cost of
the resulting networks for finite noise amplitudes. Further, we shed light on the role of the
interplay of nonlinear dynamics and stochastic forces in the emergence of these noise-induced
phenomena, providing crucial insights for optimization algorithms in general. Our results
challenge the traditional notion of noise being detrimental, demonstrating that it can even be
used as a resource.
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