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Kernel interpolation is a fundamental technique for approximating functions from scattered data, with a
classical convergence theory when the target function lies in a reproducing kernel Hilbert space. In this talk,
we will focus on the superconvergence regime, where the target function is smoother than the native space and
approximation errors decay faster than standard theory predicts.

We will present a unified framework for superconvergence [1], characterizing it in terms of functions lying in
ranges of specific operators, such as adjoints of embeddings. This perspective allows us to describe accelerated
convergence across interpolation scales and to link these phenomena to Mercer operators and associated power
spaces. Applications to Sobolev spaces will be discussed in detail, showing how boundary conditions critically
influence the effect.

Finally, we will highlight implications for greedy and related kernel-based algorithms, where understanding
superconvergence can guide both theoretical analysis and practical implementation.
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