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In the last two or three decades different approaches to introduce fractional
integrals and derivatives of variable-order have been investigated. Fractional
variable-order operators are indeed useful to model a series of physical phe-
nomena in which persistent memory effects or anomalous properties change
over time and/or space.
Starting from some preliminary ideas by the Italian engineer Giambattista
Scarpi, in this talk we present a new approach for generalizing standard
fractional operators of constant order α to variable order α(t). Rather than
operating directly in the time domain, the proposed approach performs the
generalization in the Laplace transform domain. Moreover, the obtained
variable-order differential and integral operators are framed in the robust
mathematical theory of General Fractional Derivatives and Integrals relying
on the Sonine condition.
The absence of an analytical time-domain representation of these variable-
order operators forces us to an extensive use of numerical methods for the
inversion of the Laplace transform and for the solution of differential equa-
tions which will be discussed in details.
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