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biodegradable plasticsDynamic analysis of the effective transfer function of a nonlinear system with perturbation terms:
application in electromagnetic and environmental systems. When a nonlinear system is perturbed by external disturbances, its
effective response and transfer function may greatly deviate from the case that the perturbation is not included. This deviation

can be seen as the fundamental limit of the effectiveness of the system to process the perturbed signals. We focus on
investigating the nonlinear dynamical response of the system after it has been perturbed by a constant disturbance in both time
and frequency domains. To achieve this, we propose and verify a perturbation-in-time method by incorporating perturbation

terms into the time-domain transfer function of the system. We also propose a perturbation-in-frequency method to investigate
the nonlinear dynamics of a nonlinear system with perturbations in both time and frequency domains. By using both methods to
study the transfer functions of two nonlinear models, the effectiveness of the system to handle perturbation signals is analyzed

in the time and frequency domains. We then propose a new nonlinear modeling method for the transfer function in the
frequency domain, by which the approximate nonlinear frequency response is obtained. Our simulations validate that the
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