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We define and study Sobolev spaces associated with Jacobi expansions. We
prove that these Sobolev spaces are isomorphic, in the Banach space sense,
with potential spaces (for the Jacobi ‘Laplacian’) of the same order. This is an
essential generalization and strengthening of the recent results [1] concerning
the special case of ultraspherical expansions, where in addition a restriction on
the parameter of type was imposed. We also present some further results and
applications, including a variant of Sobolev embedding theorem. Moreover, we
give a characterization of the Jacobi potential spaces of arbitrary order in terms
of suitable fractional square functions. As an auxiliary result of independent
interest we prove LP-boundedness of these fractional square functions.
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