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Abstract

This research aims to study the linear Cauchy equation in Hilbert spaces, with a focus on the
properties of its solutions, their stability, and the effect of linear coefficients on the spectrum.
The study begins with a review of linear differential equations and the fundamental theories
related to Hilbert spaces, followed by a spectral analysis of eigenvalues and eigenvectors
associated with the Cauchy equation.

The research also discusses applications of spectral analysis in dynamical systems,
mathematical physics, and wave propagation models, providing practical examples for
computing spectra and analyzing the results.

The findings highlight the importance of spectral analysis in understanding the behavior and
stability of linear systems, and they open the door for further studies in partial differential
equations and applied mathematical analysis.

Keywords: Cauchy equation, spectral analysis, Hilbert spaces, eigenvalues, stability
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