Symphony of the uncertainty in three movements
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In this presentation, conceived as a symphony in three movements, | will present
a coherent overview of key concepts related to uncertainty and unpredictability in
nonlinear dynamical systems. The first movement introduces the topological
foundations of unpredictability, ranging from indecomposable continua to the
emergence of Wada basins. In the second movement, | will focus on a concrete physical
example, analyzing the Wada basin structure of the H&on—Heiles Hamiltonian system
and its implications for chaotic scattering and final-state sensitivity. The final
movement culminates with the concept of basin entropy as a quantitative measure of
unpredictability. I will also discuss recent advances in the use of basin entropy for basin
classification and for the systematic detection and analysis of bifurcations in dynamical
systems.



