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Global-in-time solutions of semi-linear evolution equations in circular domains can be constructed by the method of

eigenfunction expansions. New special functions, convolutions of Rayleigh functions with respect to the Bessel index,

appear in the process. They are responsible for the nonlinear smoothing effect. It is argued that the appropriate spaces

for constructing solutions are anisotropic Sobolev spaces, i.e., Sobolev spaces weighted by the tangential derivatives. In

these spaces additional smoothness can be established due to the effect of nonlinear smoothing. Several examples of

equations are given including the Cahn-Hilliard and the Boussinesq equations. (Received September 25, 2005)
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