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Abstract:

Fractional calculus, in allowing integrals and derivatives of any positive order (the term
”fractional” kept only for historical reasons), can be considered a branch of mathematical
physics which mainly deals with integro-differential equations, where integrals are of
convolution form with weakly singular kernels of power law type. In recent decades
fractional calculus has won more and more interest in applications in several fields of
applied sciences. The purpose of these lecture notes is to provide the essentials of
fractional calculus and outline its role in providing simplest evolution processes related
to relaxation, oscillation, diffusion and wave propagation phenomena. The treatment
mainly reflects the research activity and style of the author in the related scientific areas
during the last decades. The students are required to be acquainted with integration in
the complex plane, Fourier and Laplace transforms, asymptotic series, Eulerian
functions (Gamma and Beta) .The essential notions of linear viscoelasticity, and higher
transcendental functions of the Mittag-Leffler and Wright type are given by the author.
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