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Abstract:
Techniques from graph theory, statistics, and entropy have been adapted and often
successfully used in different disciplines for characterizing complex data in the language of
networks. Techniques from statistical mechanics have also been useful to describe how
different generative network models produce poisson, small-world, or scale-free networks. It
has however proven difficult to find universal global measures of network complexity and to
use those descriptions to causally intervene in networks in a predictive manner. However,
recursive networks can be seen as unfolding computer programs. In this talk I will explain
how a novel algorithmic calculus can be exploited to reprogram systems, in particular genetic
regulatory networks, showing that Shannon’s entropy, Kolmogorov-Chaitin’s complexity and
Solomonoff-Levin’s algorithmic probability can quantify different properties of static and
evolving (labelled and unlabelled) graphs. I will thus introduce concepts and tools at the
intersection of algorithmic information theory, network biology and dynamical systems with
powerful application to reprogramming and steering biological systems thereby potentially
providing a better understanding into how nature itself programmed life in the first place.
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