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Development of uncertainty analysis methods for numerical analysis of partial
differential equations
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In order to evaluate the uncertainty of response for the problem with
inherent uncertainties, Monte Carlo simulation (MCS) is usually used in which many deterministic
analyses should be carried out by changing the inherent uncertainty parameters. However, as the
problem becomes more complicated, the cost of the analysis becomes high so that application of MCS
for the uncertainty analysis becomes difficult. In this study, by applying response surface
methodology with polynomial chaos expansion (PCE) to the partial differential equations directly,
the stochastic analysis formulation is developed which is a natural extension of the deterministic
problem to the space of random variables. The effectiveness and validity of the stochastic
formulation is investigated for the structural problems (elastostatics and eigenvalue problem) and

the fluid problems (compressible quasi-1D flow).
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