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'S Abstract

The operator method is applied to the investigation of several vibrational
systems originally proposed by Academician Kazimieras Ragulskis. The study
focuses on the analytical treatment of the corresponding differential
equations and the search for exact solutions.

OB Methods

Differential equations describing selected vibrational systems are investigated
using the operator method. Solutions are represented in operator form, and

Hankel matrices and their ranks are used to determine whether exact
solutions can be expressed in finite form.

A Results
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B Discussion

The examples demonstrate how the operator approach provides a systematic
way to investigate structurally different vibrational systems and to relate their
parameters to the properties of their solutions.

Conclusions

The operator method combined with Hankel matrix analysis provides an
effective analytical framework for investigating vibrational systems and
identifying conditions for obtaining exact solutions.
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"he analysis shows that the structure and parameters of the considered
systems directly influence the rank of the associated Hankel matrices and,
consequently, the form of the obtained solutions. For selected parameter
configurations, finite-form exact solutions can be identified.
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Fig 1. Schematic of the non autonomous model and equations.
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Fig 2. Schematic of autonomous vibrational system and equations
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Fig 3. Results for non autonomous and autonomous systems
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