
MatHBioS Seminar

(Double Session)

Session 1: Fractional Derivatives : Applications in data �tting and Arti�cial
Neural Networks.

Speaker: Prof. Hamza El Mahjour, Abdelmalek Essaâdi University, MA.

Date | Time: December 10, 2025 | from 14:00 to 14:30.

Place: Room 2.23 - Building IX.

Abstract: Fractional calculus introduces non-integer-order derivatives with
a built-in memory e�ect, enabling more accurate modeling of history-dependent
phenomena than classical integer-order derivatives.This talk focuses on that
memory property and its practical impact. A clear example is the work of
Barros et al. (2021): a fractional Caputo SIR model for COVID-19 that
incorporates transmission hysteresis and reduces �tting errors by 10-20% on
real data (Italy, South Korea) compared to the standard SIR model, using an
adapted Adams�Bashforth�Moulton scheme.I will also brie�y review the inte-
gration of fractional derivatives into arti�cial neural networks. By employing
Caputo-type fractional operators, these networks gain memory-dependent
dynamics and additional tunable parameters (the fractional orders), leading
to improved accuracy, stability, adaptability, and ability to capture long-
range dependencies in tasks from control and modeling to image processing
and medicine.Overall, the memory e�ect of fractional derivatives provides
tangible advantages in both epidemiological modeling and next-generation
neural networks, making complex systems easier to represent and control.
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Session 2: An Introduction to Fractional Calculus: Theory and Challenges.

Speaker: Prof. Aadil Lahrouz, Abdelmalek Essaâdi University, MA.

Date | Time: December 10, 2025 | from 14:30 to 15:00.

Place: Room 2.23 - Building IX.

Abstract: This talk gives an introduction to fractional calculus, which ex-
tends classical calculus to non-integer orders. We start with the basic con-
cepts, including the de�nitions of fractional integrals and fractional deriva-
tives. We focus mainly on two approaches: the Riemann-Liouville and Ca-
puto de�nitions. We explain their main properties and the key di�erences
between these formulations in di�erent function spaces. Next, we present
the main theory of fractional di�erential equations. We cover existence and
uniqueness results, continuation and blow-up theorems. We also explain
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how fractional di�erential equations di�er from classical ones, particularly in
their memory e�ects and non-local behavior. Throughout the presentation,
we point out several important theoretical challenges and open questions in
the �eld.
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