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Figure 3.4: Parallel scheme applied on the KS equation L = 200, N = 512, with 16
reservoirs of dimension Dr = 5000. l = 6 Top: numerical solution. Middle: reservoir
prediction. Bottom: Error of the reservoir prediction.

3.2.1 Numerical solution

The CGLe provides a reduced, universal description of weakly nonlinear spatio-
temporal chaotic system with translational invariance. We can produce numerical so-
lutions using the same pseudo-spectral method as we did in the Kuramoto-Sivashinsky
equation. The dynamic behaviour of the solution will be controlled by the period
length L, and the equation parameters b and c. The simplest solution would be a
plane wave solution:

A = a0e
iqx+i!t (3.4)

This solution is non-chaotic and stable as long as the equation parameters satisfies
the stability criteria 1 + bc > 0 [20]. The parameters b = 1 and c = 2 satisfies this
criteria, a numerical simulation with a random initial condition is shown in Fig. 3.5,
with L = 50, N = 256, and �t = 0.05. After the system stabilizes, the magnitude of
A will tend to a constant value.

When the stability criteria 1 + bc > 1 is violated, the solution to the CGLe will
display spatio-temporal chaos. It can display so called “phase turbulence”, which can
be described by a phase equation similar to the Kuramoto-Sivashinsky equation [20].
The magnitude |A| in this case displays spatio-temporal chaos. Equation 3.3 with
parameters b = 2, c = �1 displays this type of chaos, as shown in Fig. 3.6. The
imaginary part of the solution has similar patterns as the real part. The real part of
the solution still displays wave-like behavior, but we can also see the pattern for the


