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Stability of large-scale interconnected systems, Small-gain conditions, the comparison principle

W B

We consider the stability of network interconnections of arbitrarily many systems. Each system is
assumed to be input-to-state stable (ISS) from the states of the other systems as disturbances to its
own state. We will provide sufficiency criteria on the nonlinear gains of the interconnections for the
composite network system to satisfy the respective same stability property as all its subsystems.
These criteria take the form of a generalized small-gain theorems and comparison principles, and
we shall consider three equivalent characterizations of ISS, namely trajectory estimates, the
implication Lyapunov form and also dissipative Lyapunov estimates. We will briefly mention an

application of these results to formation control.
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