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Abstract
Higher-order differential equations play an important role in modeling many
complex dynamic systems, such as vibrations of three-dimensional structures,
stability analysis in advanced control systems, and the study of physical
phenomena such as fluid motion and nonlinear vibrations. Due to their
complexity, these equations require sophisticated solution techniques, along

with additional initial conditions to accurately determine solutions.

In this study, dynamic systems proposal from third- and fourth-order special
differential equations with a single independent variable are proposed using
the jerk and hyperjerk functions, respectively, and with the fewest possible
terms to generate chaotic behavior. Both systems are studied in different cases
and compared, discussing their most important dynamical properties,
including equilibrium points, stability, exponentials, and the Lyapunov
dimension. The nature of these systems is also classified as dissipative or

conservative, depending on some of their parameters.

The study also included the application aspect of the proposed systems in the
field of electronic circuits using the NI Multisim 14.3 program. These
proposed systems were converted into electronic systems containing resistors,
capacitors, an amplifier, and a power supply, and the paths were obtained
using an oscilloscope. The study demonstrated good agreement with the
numerical simulation results using MATLAB R2021b, confirming the

efficiency and effectiveness of the proposed systems.
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