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Study of the complexity of invariant sets appearing in chaotic dynamical systems
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Takens®™ embedding theorem on manifolds is known to allow the reconstruction
of two-sided dynamical systems from data and time series analysis. Takens® theorem is the most
important in experimental science. It guarantees the possibility of reconstructing mathematical
models from experiments, but its scope is limited to smooth dynamical systems on manifolds. Our
theorem is a broad theorem that can be applied to one-sided dynamical systems in more complex
spaces. The theorem theoretically and mathematically proves that (orbital) embedding of time series
data in delay coordinates is the key to unraveling one-sided dynamical systems without any
restrictions.
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