The counterpart of the Sobolev inequality in the two-dimensional case is the
Trudinger-Moser inequality
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where Q C R? is a bounded domain. The nonlinearity Ik e* 2 is however, se-

quentially weakly continuous at any nonzero point of {||Vul|l2 < oo}, while the
critical nonlinearity [ |u|% is not weakly continuous at any point. The lack of
weak continutiy of the latter can be traced to its invariance with respect to ac-
tions of translations and dilations. Furthermore, the functional regains continuity
if the weak convergence is replaced by weak convergence ”factorized” relatively to
translations and dilations. For the Trudinger-Moser case we present two trans-
formation groups playing, respectively, the role translations and dilations, whose
actions preserve the gradient norm, and two invariant nonlinearities, stronger than
the original Trudinger-Moser nonlinearity, that are not weakly continuous at any
point. We give further details concerning the weak convergence for the Sobolev
space Hi(Q) in dimension two, and, more generally, for VVO1 ’N(Q), QC RN,



