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On nonlocal oscillations in 3𝑑 models
of circular gene networks

We study three-dimensional piecewise linear dynamical systems of the kinetic type as models of interaction
of components of a gene network where the regulatory feedback is described by monotonic multistep functions
in generalized threshold models. The unknown functions in these dynamical systems describe concentrations of
these components.

In order to control behavior of trajectories of these dynamical systems, we decompose their phase portraits to
smaller blocks by planes parallel to the coordinates ones so that in each block the equations of these dynamical
systems become linear with constant coefficients, and thus, can be solved explicitly, Using methods of qualitative
theory of ordinary differential equations, we show that such dynamical systems can have two stable periodic
trajectories (cycles).
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