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Abstract: In this study, we explore an eigenvalue problem on a bounded time
scales interval for self-adjoint second order dynamic equations with self-adjoint
separated boundary conditions. Existence of the eigenvalues and eigenfunctions
is shown. Next, mean square convergent and uniformly convergent expansions
in eigenfunctions are established.
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1 Introduction

The first papers on eigenvalue problems for linear ∆-differential equations on time scales
were fulfilled by Agarwal, Bohner, and Wong in [1] and Chyan, Davis, Henderson, and
Yin in [6]. In [1], an oscillation theorem is offered for Sturm-Liouville eigenvalue problem
on time scales with separated boundary conditions and Rayleigh’s principle is established
for the eigenvalues. In [6], the theory of positive operators with respect to a cone in a
Banach space is applied to eigenvalue problems associated with the second order linear
∆-differential equations on time scales to prove existence of a smallest positive eigenvalue
and then a theorem is established comparing the smallest positive eigenvalues for two
problems of that type.

Recently, Guseinov [7] investigated eigenfunction expansions for the simple Sturm–
Liouville eigenvalue problem

−y∆∇(t) = λy(t), t ∈ (a, b), (1)

y(a) = y(b) = 0, (2)
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