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We work in the reproducing kernel Hilbert space setting and study the
recovery of complex-valued multivariate functions on a compact domain D C
R¢ from samples (function values at some points) in the uniform norm [1].

Function values are taken at independently drawn random nodes in D
according to a tailored probability measure p. The main feature of this approach
is that the nodes are drawn once for the whole class. This is usually termed
as “random information” (in contrast to Monte Carlo algorithms).

We study the weighted least squares recovery operator which uses random
samples from a tailored distribution and show that it leads to near optimal
results in several relevant situations. The results are stated in terms of the
decay of related singular numbers of the compact embedding into Lo (D) multi-
plied with the supremum of the Christoffel function of the subspace spanned
by the first m singular functions.

As an application, we obtain new recovery guarantees for Sobolev type
spaces related to Jacobi type differential operators on the one hand and classi-
cal multivariate periodic Sobolev type spaces with general smoothness weight
on the other hand. By applying a recently introduced sub-sampling technique
related to Weaver’s conjecture we mostly lose a y/logn factor compared to
the optimal worst-case error and sometimes even less.
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