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Abstract. This paper explores the existence of solutions for fractional hybrid differential equa-
tions that involve the  -Caputo derivative, defined on time scales. The  -Caputo derivative
extends the classical Caputo derivative by adapting it to time scales, making it possible to model
systems that exhibit both continuous and discrete behavior. This unique characteristic allows the
 -Caputo derivative to capture dynamics that occur across varying time intervals, providing a
more versatile framework for mathematical modeling.

To demonstrate the existence of solutions, the study leverages Dhage’s fixed point theorem
is a powerful and widely recognized tool for establishing the existence of fixed points in Banach
algebras. By applying this theorem to fractional hybrid differential equations on time scales,
the research introduces an innovative approach that bridges theoretical concepts with practical
application.

To validate the correctness and real-world relevance of the theoretical findings, the study
includes a practical example involving uncertainty modeling in physical systems. This example
illustrates how the proposed method can be applied in scenarios where both deterministic and
uncertain behaviors are present.

The outcomes of this research offer promising potential for various fields, including biol-
ogy, engineering, and control theory, where dynamic systems often require flexible mathematical
frameworks to address complex behavior.
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