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In this thesis, non-Gaussianity in the response of randomly excited systems was studied.
Chapter 1 provided a review of the previous studies and stated the purpose of this thesis.

In Chapter 2, an analytical method using complex fractional moments was proposed to obtain the
transient probability density of a dynamical system with nonlinearity in both stiffness and damping
excited by Gaussian white noise. An equivalent linearization technique enabled the treatment of stiffness
nonlinearity. The validity of the proposed method was illustrated by comparing it to the Monte Carlo
simulation results.

Chapter 3 described the definition and properties of the bispectrum.

In Chapter 4, a linear system under an asymmetric non-Gaussian excitation was considered. Firstly, the
bispectrum of the excitation was derived, and its asymmetric properties in the frequency domain were
shown. Secondly, the cross-bispectrum, which provides the input-output relation of the asymmetry in the
frequency domain, was calculated. The cross-bispectrum and bispectrum revealed which frequency
components transfer the excitation asymmetry to the response.

In Chapters 5 to 7, a system under correlated Gaussian parametric and external excitations with a
non-white power spectrum was analyzed.

In Chapter 5, the simplest case, i.e., the case where the two excitations are identical, was considered.
The results of Monte Carlo simulations showed that the response asymmetry changes drastically
depending on the shape of the excitation power spectrum. Then, an approximate analytical method for the
response bispectrum with high accuracy was proposed based on the perturbation method. From the
analytical solutions, it was shown that the peaks of the response bispectrum vary with the shape of the
excitation power spectrum and that the response asymmetry could be explained by the properties of the
peaks.

In Chapter 6, the case of an arbitrary cross-spectrum between the two excitations was considered. An
approximate analytical method for the response bispectrum based on the perturbation method was
proposed. Its effectiveness was demonstrated by comparing it to the simulation results.

In Chapter 7, the correlation coefficient between the two excitations was introduced and its effects on
the response asymmetry were investigated. The analytical solutions derived in chapter 6 revealed that the

response skewness is proportional to the correlation coefficient.

The conclusion of this thesis was given in Chapter 8.
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