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In this thesis, the dynamic system subjected to non-Gaussian random excitation was studied.

In chapter 2, the response distributions of linear and nonlinear systems subjected to non-Gaussian
random excitation were investigated. The excitation is prescribed by the non-Gaussian probability density
and the power spectrum with a wide range of the bandwidth. When the excitation bandwidth is wide, the
response distributions are almost the same shape determined by the system nonlinearity, regardless of the
non-Gaussianity of the excitation. On the other hand, when the excitation bandwidth is narrow, the
response distributions are similar to the excitation distribution.

In chapter 3, equivalent non-Gaussian excitation method was proposed to obtain the moments up to the
fourth order of the response of systems under non-Gaussian random excitation. The moment equations of
the response are not closed due to the nonlinearity of the diffusion coefficient in the governing equation
for the excitation. In the proposed method, the diffusion coefficient is replaced with the equivalent
diffusion coefficient approximately to obtain a closed set of the moment equations. The method can yield
the variance of the response exactly and estimate the skewness and kurtosis of the response accurately.

In chapter 4, a method based on the minimum cross entropy principle was presented for obtaining the
response distributions of nonlinear systems under non-Gaussian random excitation. In this study, three
types of a priori distributions were proposed by taking account of the bandwidth ratio between the
excitation and the system. The numerical examples indicate the effectiveness of these a priori
distributions.

In chapter 5, an envelope distribution approach was developed for generation of narrowband
non-Gaussian processes. The proposed approach is based on the method using stochastic differential
equations. To construct the stochastic differential equations, we need a joint probability distribution,
which satisfies the two conditions. In the present method, the joint distribution is obtained from the
envelope distribution corresponding to the target non-Gaussian probability density. The proposed
approach is applicable to generation of narrowband processes with a variety of non-Gaussian probability

densities.
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