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3 École
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Abstract. In this paper, we prove numerically and computationally that the attractors
synthesis algorithm introduced in [1] for a class of dynamical systems can be applied
for a class of networks too. While the underlying initial value problem is numerically
integrated, if the control parameter is switched within a considered set of values, the
obtained attractor will belong to the class of all attractors of the considered network.
Moreover, this synthesized attractor coincides with the attractor obtained with the control
parameter replaced with the averaged value of the switched values. The algorithm is
applied here to a class of networks with the minimal dimension four, for which chaos still
persists. In order to verify the accuracy of the results, the algorithm was run for random
choices of the parameter values and their weights.
Keywords. global attractors, local attractors, numerical methods for ODEs, synthesized
attractors.
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Introduction

Next, we consider a class of nonlinear, continuous-time, dynamical systems,
modeling a class of networks with the following autonomous Initial Value
Problem (IVP), with a sigmoidal nonlinearity such as the hyperbolic tangent

.

𝑥𝑖 = −𝑝𝑥𝑖 + tanh

𝑑
∑

𝑎𝑖𝑗 𝑥𝑗 , 𝑥(0) = 𝑥0 , 𝑡 ∈ 𝐼 = [0, 𝑇 ], 𝑇 > 0,

𝑗=1
𝑗∕=𝑖

where the system dimension 𝑑 is some positive integer.
The IVP (1) can be written in the following symbolic vector form
.

𝑥 = −𝑝𝑥 + tanh (𝐴𝑥) ,

(1)

