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This research project studied mathematical analysis and numerical analysis for a
continuum model with density gradient-dependent stress. This model is represented by a system of partial
differential equations for the density function and the velocity vector field of the continuum. Since the
principal terms include degenerate non-linear terms with respect to the density, it is difficult to prove
the well-posedness of, for example, an initial-boundary value problem for this model in general. We
focused on a characteristic steady solution specific to this model, which is so called cycloid solution,
to deepen understandings of characteristic properties of a continuum behaviour described by this model.
Here, by performing mathematical and numerical analysis, we obtained some well-posedness results and
resolved singular profiles of the solutions.
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