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Abstract

In this work, we propose a novel approach for deriving
explicit solutions to mass-spring systems composed of
two or three coupled masses. The method is based on
the theory of generalized second-order linear matrix
differential equations and exploits structural properties
of matrix operators associated with such systems. In
particular, we build on a recent contribution developed
in [5], which addresses second-order matrix differential
equations of Apostol-Kolodner type. Within this
framework, we establish explicit solution
representations for coupled mass-spring models and
discuss several aspects of the general theoretical
setting. To demonstrate the effectiveness and
robustness of the proposed approach, we analyze
significant special cases and present illustrative
numerical examples.
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