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In this talk we study a well–posed Cauchy problem with a fractional Caputo derivative of
the order α ∈ (0, 1) in time in a Banach space E :

Dαu(t) = Au(t) + f(t), u(0) = u0. (1)

It is well–known [1] that the order of convergence in the approximation by a difference scheme
with uniform grid of such equations has an order controlled by the exponent α. Here we first
investigate the well-posedness of (1) on a Holder class of functions [2] and the second we consider
the non-uniform grid of the scheme. The stability and accuracy estimates for a proposed finite
difference scheme [3] are obtained.

Acknowledgments. This work was carried out with the financial support of the Russian
Science Foundation, project no. 20-11-20085.

References
[1] M. Yu. Kokurin, S. I. Piskarev, M. Spreafico. Finite-Difference Methods for Fractional

Differential Equations of Order 1/2. // Itogi Nauki i Tekhniki. Ser. Sovrem. Mat. Pril.
Temat. Obz. 2017. Vol. 133, Pages 120–129.

[2] R. Liu, S. Piskarev. Well–Posedness and Approximation for Nonhomogeneous Fractional
Differential Equations. // Numerical Functional Analysis and Optimization, 2021.

[3] M. Kokurin, S. Piskarev. Implicit Difference Scheme on a Graded Mesh for Solving Cauchy
Problems with a Fractional Caputo Derivative in a Banach Space. // Izvestiya vysshikh
uchebnykh zavedeniy. Matematika. 2022. N. ?11, c. 38–51.

1Lomonosov Moscow State University, SRCC, Russia, Moscow. Moscow State Technical University. N.E.
Bauman, Department of mathematics, Russia, Moscow. Email: piskarev@gmail.com


