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Figure 1. Computer setup for nonlinear chaos

Nonlinear chaos

An interesting chaotic system based on an absolute value function as the
central nonlinear element has been described in [KIERS et al., 2003]. It
is described by

T =-\&—a+|z] -1

This chaotic system is quite remarkable as it only has one parameter, A,
controlling its overall behaviour.

Values in this system can get as big as ~ 2.5, so the equation has
to be scaled in order to implement it on an analog computer. Figure 1
shows the scaled program. The time constants of the integrators are set
to ko = 103

If no absolute value function is readily available on the analog com-
puter being used, it can be set up as shown in figure 2. The two ca-
pacitors shown stabilize the two summers and can be left out if no
wild oscillations occur without them. Their value is quite uncritical and
should be of the order of some 10 pF.
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Figure 2: Absolute value function

Figure 3 shows the overall setup on an Analog Paradigm Model-1
analog computer. An example of a phase-space plot of this chaotic
system with A = 0.62 is shown in figure 4. Here, —% and = have been
fed to the - and y-inputs of the oscilloscope.

References

[KIERS et al., 2003] KEN KiErs, Tim KLEIN, JEFF KOLB, STEVE
PRICE, “Chaos in a nonlinear analog computer”, in International
Journal of Bifurcation and Chaos, Vol. 14, No. 8 (2004), pp. 2867—
2873

Dr. BERND ULMANN, Issue #38, 18-JUN-2017



W/W/'LUG Analog Computer Applications

% PARADIGM

o
© o6 - N
oo
o'e\ .
00/
. \. POWER SUPPLY |
R ) ® ol €
A CLC P BRI .’
'Y ® Cap ) T I e s ® Qo
) t»gig ®
o 3 0) Ror ook J 1 3
OO 2 , o \oF = 23
o8 s ek i NG N Ay OGP 2O |
O O) ! @O @O ®0»
L. o5 ep| 01 S0 N > ook @
G EH N oo ® 298 209 ¢
d 8 - @ 3
\v)

Figure 3: Nonlinear chaos circuit patched on an Analog Paradigm Model-1 analog computer

Figure 4: Phase-space plot of the chaotic attractor
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