
Analog Computer Applications

A four-wing attractor
This application note describes a rather beautiful “four-wing attractor”,
which is due to [Wang et al. 2009]. It is based on three coupled dif-
ferental equations of the form

ẋ = ax+ cyz,

ẏ = bx+ dy − xz, and

ż = ez + fxy.

A particularly beautiful attractor results from the parameter set a = 0.2,
b = −0.01, c = 1, d = −0.4, e = −1, and f = −1. The resulting set
of equations

ẋ = 0.2x+ yz

ẏ = −0.01x− 0.4y − xz

ż = −z − xy

is easy to scale since a quick numeric experiment shows that x, y, and
z are well within the interval [−3, 3], so that scaling coefficients λx =
λy = λz =

1
3 may be used. The resulting scaled system of equations is

then

ẋ = 0.2x+ 3yz

ẏ = −0.01x− 0.4y − 3xz

ż = −z − 3xy,

which can be implemented directly on an analog computer.1

1Since it requires three products either two coupled THE ANALOG THINGs or an external multiplier using an
AD633 or the like are required.
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The resulting analog computer setup is shown in figure 1. Figures
2 and 3 show the behavior of this system in the y/z- and x/y-plane
respectively.2

Happy analog computing! :-)
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2It may be necessary to twiddle the parameter 0.01 slightly to get a nice result.

Dr. Bernd Ulmann, Issue #45, 16-AUG-2024



Analog Computer Applications

1 2 3

1 2 3

A

B

C

D

A

B

C

D

Date: 2024-08-16
KiCad E.D.A. 8.0.0

Rev:Size: A5
Id: 1/1

Title: Four-wing attractor

File: 4wa.kicad_sch
Sheet: /
anabrid GmbH

Bernd Ulmann

0.3

0.01

0.4

0.2

0.3
0.333

0.3

-z z
10

+1

-y

10
-x

10

x

y

0.3

0.4

0.3

0.333
0.3

0.2

Figure 1: Analog computer setup for the three time scale system
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Figure 2: Four-wing attractor in the y/z-plane
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Figure 3: Four-wing attractor in the x/y-plane
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