V. Kiryakova: Further generalization of fractional calculus via
special functions arising from statistical physics

Abstract:

Till recently, the operators of Generalized Fractional Calculus (GFC) with the Fox H- and Meijer G-
functions as singular kernels [1], have been considered as the most general case of integrations
and differentiations of fractional orders and multi-orders. The H-function (as an extension of the
G-function) is a generalized hypergeometric function including practically almost all Special
Functions (SF) related to classical Calculus and to Fractional Calculus (FC). However, it happened
that still there are important classes of SF that cannot be represented in terms of the H-functions,
like the polylogarithms, Riemann Zeta-function, Feynman integrals, Le Roy function and their
recent multi-index versions, appearing in models in statistical physics and probability. That is why,
the not popular /-function of Rathie has attracted our attention as a more general analogue of the
H-function, since it encompasses also these other classes of SF. Now, we introduce GFC operators
with /-function as singular kernel, extending these with H- and G-functions from [1]. It is proved
that all the basic axioms of FC are satisfied, and important examples and relations to new classes
of SF follow, some of them appearing as eigenfunctions for the new GFC operators, see e.g. [2].
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