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Abstract
In general, Hilbert Space and its Applications in Differential Equations Theory. Hilbert space is considered one

of the most important spaces in mathematical analysis and applied mathematics. It serves as a fundamental tool
for understanding many scientific and mathematical phenomena. This space is widely used in the theory of
differential equations, particularly in studying the eigenvalues and eigenfunctions of differential operators using
spectral methods. In this paper, the focus is on solving differential equations of the Sturm- Liouville problem type.
It is well known that for each, there exists an eigenvalue corresponding to an eigenfunction. These eigenfunctions
are linearly independent, which allows them to be used as basis to construct subspaces within the Hilbert.
Moreover, the orthogonal functions, enabling a deeper analysis of complex differential systems. These methods
are effective tools for solving differential equations, as they contribute to understanding the spectral nature of
differential operators and characterizing the behavior of dynamic systems in general.
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