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Let y = x2
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 Hénon map with x2 observer function                    Approximation with 5 time lags (k = 2)
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Neural network hyperbolic tangent approximation with 8 neurons and 7 time lags[image: image6]
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Neural network quadratic approximation with 1 neuron and 15 time lags
The neural net fit is

yn = (1.428421 − 1.399991yn−1 − 0.419984yn−3 − 0.125994yn−5 − 0.037795yn−7 
− 0.011337yn−9 – 0.003389yn−11 – 0.001008yn−13 – 0.000283yn−15)2
This appears to be consistent with the equation on page 1 to a reasonable precision with a = 1.4 and b = 0.3. The largest LE is in good agreement with the expected value of 0.4192, but the negative LE’s cluster around 0.6, whereas the expected negative LE is −1.6232, and the Kaplan-Yorke dimension is much higher than the expected value of 1.2583.
Using Wolf’s method to solve for the spectrum of LE’s for the quadratic approximation with varying numbers of terms (and hence embedding dimension) gives the following mysterious result:
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Spectrum of Lyapunov exponents from Wolf’s method for the quadratic approximation with increasingly many terms (time lags)
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