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Abstract: We are concerned with some medels at the interplay between mathematics and
the applied sciences. These models are described by various classes of nonlinear partial
differential equations. This talk is mainly addressed to graduate students and ifs topics
include the following basic directions: (1) singular problems:; (ii) fractals; and (iii) non-
Newtonian fluids. We shall conclude with a very celebrated formula inspired by an
elementary mathematical problem. I hope to confribute to a higher and higher interest of

the students to develop powerful mathematical directions (nonlinear singular/degenerate
equations. problems with nonstandard growth) for a better understanding of models
arising in mathematical physics and other applied sciences (superconductivity, smart
fluids). This talk is developed on the basis of original results in pure and applied
nonlinear analysis.
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