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                                     Abstract
In this chapter, we present a new framework to study global stability of nonlinear systems. The proposed approach is based on the stability properties of the Koopman operator and can be seen as an extension of classic stability analysis of linear systems. In the case of (hyperbolic) equilibria, we show that the existence of specific eigenfunctions of the operator is a necessary and sufficient condition for global stability of the attractor. Moreover, using the realization of the operator in a finite-dimensional basis, we provide a systematic method to compute candidate Lyapunov functions of stable systems.
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                             Notes
	1.A sum-of-squares relaxation for polynomial optimization problem is technically a restriction since the space of possible solutions is smaller. However, this nomenclature became standard and the relaxation should be understood as making the problem tractable.


	2.The Laplace average computed along a trajectory of the system is given by 
[image: figure a]




 If \(f(\mathbf {x}^*)=0\), \(f^*\) is equal to the eigenfunction \(\phi _{\lambda _1}\) if it is finite. See [15, 19] and Chaps. 1, 11, and 15 for more details.
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