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Statistical physics approach to the robustness of evolving open systems
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The robustness against inclusion of new elements is an essential feature of
diverse kinds of real complex systems such as living organisms, ecosystems, social and economic
systems, and complex engineering system with bottom-up design principle. A recently proposed simple
model has revealed a general mechanism of determining the robustness of such systems against
inclusion of elements with totally random interactions.

In this project, we obtained better understanding about the robustness of evolving open systems

thorough investigations on some types of extended models and finer comparison to the real data. For

example, the interaction in many real systems has bidirectional nature like mutual symbiosis,

Bredation, and competition in ecology. We indeed found the strong reinforcement effect of the
idirectionality of the interactions on the robustness of evolving systems.
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