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Generalized history-dependent operators
and their applications

Zhenhai Liu, Anna Ochal and Jing Zhao

We establish a unified fixed point theorem for a class of almost generalized history-dependent
operators, extending the classical history-dependent operators by allowing the kernel to be
integrable rather than constant. These operators provide a flexible framework for modeling
memory effects in differential and integro-differential equations, encompassing Volterra and
fractional integral operators as special cases.

The framework developed here has broad applications in viscoelasticity, population dynamics
with hereditary effects, and contact mechanics. Its main advantage is that it offers a more flexible
tool for analyzing evolution equations with memory.
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