
Tempered Ψ-Fractional Calculus:
Integral Inequalities and Their Applications

Michal Posṕı̌sil
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Abstract

The notion of the tempered Ψ-Hilfer fractional integral was recently in-
troduced to establish a connection between the tempered Riemann–Liouville
fractional integral and Ψ-Riemann–Liouville fractional integral. By modifying
the classic integral inequalities using a desingularization method for integrals
with weakly singular kernels, new nonlinear integral inequalities with the tem-
pered Ψ-Hilfer fractional integrals are derived. Results for differential equations
involving the tempered Ψ-Caputo fractional derivative, such as Ψ-exponential
stability, nonexistence of blow-up solutions, and the existence of a unique solu-
tion, are derived with the aid of these inequalities.
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