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摘要：

When analyzing or designing systems made up of interconnected components, it is desirable to be able to predict global behaviors through a bottom-up analysis, based on the (partial) knowledge of behaviors of the individual components together with knowledge of the interconnection structure.  Moreover, especially in studies in molecular systems biology, where little information is available about subsystems, it is important to base this analysis on a very small amount of "quantitative" information. Much of my research during the last few years has dealt with this general issue, based on monotone systems, and more recently on other qualitative classes of systems (passive, contractive). This lecture deals with passive systems.

We will first review a result that showed that the classical "secant condition" for linearized stability of cyclic feedback systems can be generalized to nonlinear, global, results via a passivity reinterpretation. Then we will see the connection to diagonal stability, and how this leads to results for more general interconnection graphs. Finally, we will study "incremental" notions of passivity and see how they allow us to obtain results on the stabilization of compartmental systems coupled through diffusion-like terms.

The research reported here is partly based on joint work with Murat Arcak (Berkeley) and Luca Scardovi (München)
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