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Abstract

This work introduces a numerical technique for
solving the time-fractional heat equation by
combining spline quasi-interpolants for spatial
discretization with a Caputo fractional derivative in
time. The method employs high-order, locally
constructed splines in space alongside an L1-type
finite difference scheme for the temporal
component, allowing Dirichlet, Neumann, and
mixed boundary conditions to be treated
consistently. Numerical experiments show that the
approach is accurate and stable, with errors
decreasing as the spatial mesh is refined. While
Dirichlet boundaries achieve the highest precision,
Neumann and mixed conditions also perform
reliably, demonstrating the method’s versatility and
effectiveness for fractional diffusion problems.
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