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Nonlocal of Sobolev spaces and application to nonlinear
Integro-Differential Equations

We study nonlocal Sobolev-like spaces generated by symmetric p-Lévy integrable kernels.
These spaces generalize classical Sobolev spaces of fractional order and are tailored for the
study of a large class of nonlinear integro-differential equations (IDEs) associated with p-Lévy
operators. Specifically, we will examine the well-posedness of IDEs with Dirichlet, Neumann,
and Robin conditions. Additionally, to establish a nonlocal-to-local transition, we introduce a
class of concentrated p-Lévy infegrable functions approximating unity, which serves as the core
tool to provide a nonlocal characterization of classical Sobolev spaces of the first order. This
characterization plays a decisive role in establishing the transition from the nonlocal setting to the
local one e.g., the convergence of solutions of IDEs to solutions of the corresponding nonlinear
PDEs. This presentation is combination of recent joint works with Moritz Kasssann [1-4].
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