
International Multi-Conference
on Systems, Signals & Devices
March 22-25, 2011

paper reference
SSD11-SAC-1569430451

The Initial Conditions

of Fractional Calculus

J.-C. Trigeassou1 and N. Maamri2
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Université Bordeaux 1, France

2LAII, University of Poitiers, France

Summary

During the past fifty years , Fractional Calculus has become an origi-
nal and renowned mathematical tool for the modelling of diffusion Partial
Differential Equations and the design of robust control algorithms. How-
ever, in spite of these celebrated results, some theoretical problems have
not yet received a satisfying solution. The mastery of initial conditions,
either for Fractional Differential Equations (FDEs) or for the Caputo
and Riemann-Liouville fractional derivatives, remains an open research
domain. The solution of this fundamental problem, also related to the
long range memory property, is certainly the necessary prerequisite for
a satisfying approach to modelling and control applications.

The fractional integrator and its continuously frequency distributed
differential model is a valuable tool for the simulation of fractional sys-
tems and the solution of initial condition problems. Indeed, the infinite
dimensional state vector of fractional integrators allows the direct gener-
alization to fractional calculus of the theoretical results of integer order
systems.

After a reminder of definitions and properties related to fractional
derivatives and systems, this presentation is intended to show, based on
the results of two recent publications [1,2], how the fractional integrator
provides the solution of the initial condition problem of FDEs and of Ca-
puto and Riemann-Liouville fractional derivatives. Numerical simulation
examples illustrate and validate these new theoretical concepts.
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