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We treat the time-global asymptotic behavior of some partial differential
equations with non-compact solution orbits in phase space. We also deal with the solubility of the
maximization problem in order to analyze the non-compactness situation for the functional
inequalities associated with these partial differential equations.

For semi-linear parabolic equations, it is shown that the norm of the solution is bounded along the

time-global solution, and that the solution has an asymptotic behavior over time, represented by a
superposition of "bubbles” in which a finite number of equilibrium solutions in the whole space are
deformed under the non-compact group action associated with each of them; for maximization problems
associated with Trudinger-Moser-type inequalities, it is shown that the solubility of the
maximization problem varies sensitively depending on the size of the lower-order term, which acts to
break the compactness of the function, and the size of the constraint parameters.
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