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In this project, we introduced the concept of the robust minimum dominating
set for structurally robust control of complex networks by extending the minimum dominating
set-based control framework that have been developed by the author and colleagues. We developed an
integer programming (ILP)-based method for computing a robust minimum dominating set and
theoretically analyzed its size. We extended this concept to the probabilistic minimum dominating
set in order to cope with probabilistic edge failures, and developed an ILP-based computation method

and theoretically analyzed its size. We also studied controllability and observability of a
discrete model (Boolean network, BN) of genetic networks. We analyzed the number of nodes for
controlling and observing states of BNs, and applied the obtained techniques to analysis of
metabolic networks.
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