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This is the famous differential equation proposed by Lorenz in 1963. This was calculated using a
state of the art IBM computer of that time and it led to the finding of chaos. Even if you change the
initial condition to different values, the system converge to this attractor. However, the difference in
initial value amplifies exponentially along with time expansion. Although Lorenz’s study is famous
worldwide, in Japan, Ueda who was a graduate student of Kyoto University, also discovered the chaos

attractor in 1961. His finding was later named as the Ueda attractor or the Japanese attractor.

Differential equation proposed by Lorenz (1963)

dw/dt = ay-ax
dy/dt = -xz+hx-y
de/dt = wy-cz

Initial condition @ 0.0%, 0.00, 0.00

Sampling interval = 0,003

a=10.0 b=28.0 ¢ =8/3 (=2 6668E)
Sampling number = 10000

Even if you change the initial condition to different values, the system converge to this attractor.
However, the difference in initial value amplifies exponentially along with time expansion.

Chaos provides a worldview, “complex phenomenon does not necessarily consist of numerous
factors or numerous degrees of freedom”. Or we can say that complex behavior can be generated
from simple deterministic equations, or that subtle difference in initial values get larger along with

time expansion. These things can be attributed to the nonlinearity that produces chaos.

In the analysis of chaos, we take out one variable, which is a time-series data from “unknown
dynamical systems” or “multidimensional manifolds”. This data contains “much” information
because, in principle; the behavior of this variable includes not only the variable itself, but also
other factors and variables that interact with this variable. The behavior of the factor is not a simple
fluctuation of one variable, but it also contains the “whole” background information. So you can say

that chaos attractors are low-dimensional mapping of the multidimensional manifolds. Moreover,



the part and the whole are inseparable, thus, perhaps we can say that in conventional science, we
have been partially cutting out the linear parts of the whole that originally interacts in a non-linear

dynamics.

Unknown dynamical systems

{Multidimensional manifolds) Atime-series data
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Sandra L. Bloom (2019). CHAOS, COMPLEXITY, EMERGENCE, AND SELF-ORGANIZED CHANGE.

Creating PRESENCE.

https://learn.lakesidetraining.org/wp-content/uploads/2024/06/Chaos-Complexity-
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