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ABSTRACT

The speaker presents new methods on robust set invariance, set stabilizability, and set stabilization of Boolean control
networks (BCNs) subject to arbitrary disturbance inputs. Unlike the algebraic methods, we approach these problems from
a graphical perspective by viewing a state as a vertex and a state transition as an edge. The effect of disturbances is
then described by two outgoing edges given one state and one control input. We first generalize the predecessor definition
in graphs and propose the concept of the robust predecessor (RP) of a state set, based on which a simple iterative
algorithm is developed to quickly identify the largest robust invariant set. By taking the stagewise cost as the edge weight
of a graph, we then incorporate the RP concept into Dijkstra’s shortest path algorithm and provide constructive procedures
to determine the state feedback gain matrix for robust optimal set stabilization of BCNs. The same procedures can certify
whether a BCN is globally robustly stabilizable and, if not, what is the robust set stabilizability domain.
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