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Abstract: FPK cquation is the governing cquation of the probability density function of stochastic dynamical systems

subjected to white noise excitation. The solution is unavailable for high-di ional hastic sys

ms. On the other

hand, the generalized density evolution equation is a family of uncoupled partial differential equation, which is based

on the random event description of the principle of preservation of probability and the physical solution. Making use of

the generalized density evolution equation, an equivalent flux via physical
FPK equation could be uncoupled and the di ion could be

approach.

could be obtained. Thus, the

ple verifies the proposed
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Abstract: The first passage failure of ver de Pol-Duffing oscillator with fractional derivative under wide-band noise
eXcitations is investigated in this paper. The restoring force described by a fractional derivative is separated into the
equivalent quasi-linear dissipative force and quasi-linear restoring force by using the generalized harmonic balance
technique. which yields an equivalent nonlinear stochastic system without fractional derivative. By using the stochastic
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