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Converse Stability Theorems for Switched Linear Systems

Consider the homogeneous switched linear system

ẋ(t) = A(t)x(t), (1)

with A : R 7→ A piecewise constant and A = {Ai, i = 1, . . . N}.

Theorem 1 The following is equivalent:

• the equilibrium xR = 0 of (1) is asymptotically stable for arbitrary switching;

• there exists a C1 positive definite function of homogenity 2, constituting a common Lyapunov function
for the subsystems ΣAi

, Ai ∈ A;

• there exists a C∞ positive definite function, constituting a common Lyapunov function for the subsys-
tems ΣAi

, Ai ∈ A;

• there exists a piecewise quadratic positive definite function, constituting a common Lyapunov function
for the subsystems ΣAi

, Ai ∈ A;

• there exists a piecewise linear positive definite function, constituting a common Lyapunov function for
the subsystems ΣAi

, Ai ∈ A.
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