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Abstract 

This paper investigates the existence of solutions to the Neumann iterative boundary value problem on time scales 

for *nth-order* dynamic equations with combined iterative and Sturm-Liouville boundary conditions in Banach 

space. Utilizing fixed-point theorems and dynamic calculus on time scales, we derive sufficient conditions for the 

existence of solutions. A numerical example on time scales is provided to validate the theoretical results. 
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I. Introduction 

Time scale theory, introduced to unify continuous and discrete analysis, provides a powerful framework 

for modeling systems that evolve in both continuous and discrete time domains. This theory enables the study of 

dynamic equations that generalize both difference and differential equations, making it useful in applications 

involving hybrid systems. 

In this paper, we investigate the existence of solutions for an *nth-order* dynamic boundary value 

problem (BVP) on a time scale T, incorporating both **iterative boundary conditions** and **Sturm-Liouville 

boundary conditions**. The problem we consider is expressed as follows: We study the *nth-order* dynamic 

equation on the time scale T: 
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