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Our work presents some nonlocal diffusion models connected with the new theory of peridynamics (introduced by Silling).

Peridynamics is an alternative to continuum mechanics that allows us to model phenomena involving material discontinu-

ities. We show connections between classical differential operators and their nonlocal counterparts, obtaining convergence

results for the solutions from different points of view. We derive nonlinear diffusion equations in the nonlocal framework

of peridynamics, following the ideas of Bobaru and Duangpanya. For the case when the conductivity is time dependent

we derive a fundamental solution for the nonlocal problems and prove exponential decay rates by using energy methods

and a nonlocal version of the Poincaré’s inequality. The numerical simulations presented show estimates for the solution

in the nonlinear case as well as in the case of time dependent conductivity.
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