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The notion of input-to-state stability (ISS) was introduced in [1] for nonlinear finite dimensional systems of the form
ẋ = f (x, d),

x(t) ∈ Rn ,

d(t) ∈ Rm ,

t ≥ 0,

(1)

with an unknown disturbance d ∈ Lloc
∞ . This notion extend the usual Lyapunov stability to the case of systems with input signals. Several weaker
versions of this notion appeared soon after that in the literature together
with different characterizations of these notions. Later these notions were extended to other classes of systems, including discrete time systems, switched,
impulsive and hybrid systems, systems with time delay as well as systems
given in form of partial differential equations, see [2], [3].
This presentation we begin with an introduction to ISS and related notions illustrated by means of simple practical examples. Characterizations of
these notions, in particular by means of Lyapunov functions, will be provided
and illustrated as well. We will show that this framework is very fruitful
for stability investigation of nonlinear networks. We will explain how the
small-gain theory in the ISS framework can be applied to study stability of
interconnected systems, including large scale multi-agent systems.
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