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Abstract. Fractional calculus is a powerful mathematical framework for modeling complex systems
across fields such as physics, engineering, and finance. However, the numerical computation of frac-
tional integrals and solving fractional differential equations presents significant challenges due to the
non-local nature of fractional operators, leading to high computational and memory costs in tradi-
tional methods. In this study, we explore innovative variations in diffusive representations specifically
designed for fractional integrals, aiming to reduce computational complexity and memory usage. By
integrating schemes like the Gauss-Laguerre quadrature scheme and kernel compression, we develop
enhanced numerical methods for solving fractional differential equations.

The talk is based on joint work with Kai Diethelm, Afshin Farhadi and Fred Fuchs from Technische
Hochschule Würzburg-Schweinfurt.
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