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Stochastic resonance caused by the dichotomous noise
in a fractional order series circuit

HAN Yin-xia
( College of Science and Technology, Ningbo University, Ningbo 315211, China )

Abstract: The characteristics of the stochastic resonance of the series circuits composed of the modulated-
resistance with the symmetrical dichotomous noise, and the modulated-amplitude with the symmetrical
dichotomous noise and the fractional-order cap-resistor is investigated. Firstly, by applying the interger-order
Shapiro-Loginov formula and the fractional-order Shapiro-Loginov formula, a set of closed equations are
obtained; Secondly, using the Laplace transform technique, the inverse Laplace transform technique and “signal
and system” theory, the steady state analytic expression of the first moment of the amplitude of the output signal
is derived; Lastly, by simulating the variation of the driving frequency, the fractional-order cap-resistor is
fomulated. For the noise parameters in terms of the steady state amplitude of the output signal, the
non-monotonic behavior of the output signal is identified. The result indicates that the Bona fide stochastic
resonance and the generalized stochastic resonance phenomena occur in the fractional-order series circuits.

Key words: fractional-order cap-resistor; symmetrical dichotomous noise; Shapiro-Loginov formula; stochastic
resonance
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