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Well-posedness of nonlinear problems for various natural phenomena, especially of
those described as non-Newtonian fluids flow was established mathematically. Some of research results are
as follows.

(1) For a non-Newtonian fluid flow, especially for the 2-dimensional flow of incompressible viscoelastic
Maxwell media with a Jaumann corotational derivative in the rheological constitutive law we proved that
the discontinuity can develop even from smooth initial data, and the stability of shocks in it without
retardation. (2) An equilibrium problem for 2-dimensional homogeneous isotropic linearized elasticity
with a rigid line inclusion was studied in both not delaminated and laminated cases, and investigated an
asymptotic behavior of a solution near a tip of a rigid line inclusion. (3) The fingering pattern of
radially growing interface in a Hele-Shaw cell was shown in the framework of weakly nonlinear analysis
under the wetting layer effect of the displacing fluid taken into account.
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