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Global attractors, i.e., sets to which all bounded sets converge asymptotically under the
action of the dynamics, are typical and important objects in the (asymptotic) analysis of dy-
namical systems. Global attractors can be of complex nature so that computing/approximating
them is (computationally) challenging. We try to approach the task of computing converging
approximations of the global attractor by first embedding it into a linear setting. This is done
by using the so-called occupation measures. Historically this idea dates back to the 1970ies
when optimal control problems were reformulated as linear programs on measures. For a dy-
namical system ẋ = f(x) with locally Lipschitz dynamics f : Rn → Rn and compact state
constraint X ⊂ Rn we give the following linear program

p∗ := sup µ0(X)
s.t. µ0, µ̂0, µ+, µ− ∈M(X)∫

X

βv1 −∇v1 · f dµ+ =
∫
X

v1 dµ0 ∀v1 ∈ C1(Rn)∫
X

βv2 +∇v2 · f dµ− =
∫
X

v2 dµ0 ∀v2 ∈ C1(Rn)

µ0 + µ̂0 = λ
∣∣
X

(1)

whereM(X) denotes the set of (non-negative) measures on Rn supported on X and λ
∣∣
X
denotes

the Lebesgue measure restricted to X. We show that p∗ is given by the Lebesgue measure of
the global attractor. The main ingredients for the result are a well known characterization of
global attractors in terms of maximal positively invariant sets in combination with a previous
result on characterizing maximal positively invariant sets by linear programs on measures.

We can take advantage of the obtained linear structure because it allows to us to consider its
dual problem where positivstellensätze from real algebraic geometry can be applied. Together
with Lasserre’s sum-of-squares hierarchy this leads to a sequence of semidefinite programs for
which we show that their solutions provide converging outer approximations of the global
attractor.

In this talk we will not go too much into the details of the arguments but we rather give an
introduction to the methods used.
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