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Inhaltsangabe:

Network dynamical systems are commonly considered to consist of natural or artifical units
(represented by the vertices of a graph) that dynamically interact via direct physical connec-
tions (the edges of a graph). To explore capabilities of bio-inspired computing by coupled
dynamical systems, we here propose a complementary perspective and consider abstract
networks in the state space of the system. The vertices are saddle states (indeed, unstable
attractors – periodic orbits that are attractors in the sense of Milnor yet locally unstable) and
high-dimensional external input signals guide the trajectory of the system close to heterocli-
nic connections, invariant sets that connect saddles. The repeated passing of saddles can
be interpreted as the completion of a computational task. We show that a broad range of
heteroclinic networks enables universal forms of computation, including binary, ternary and
n-ary computation in parallel and in a robust, self-correcting way. The number of computa-
ble items scales almost exponentially with system size. The results suggest that systems of
coupled oscillators may offer the backbone for robust, bio-inspired, scalable computation via
networks of states. I discuss mathematical and practical challenges for future research.


