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Abstract

In this paper, a phase space approach is employed to conduct kinematic analysis of harmonic oscil-
lations with 2r degrees of freedom in the energy representation. A necessary and sufficient condi-
tion for identifying harmonic oscillations is proposed. This condition enables the direct and concise
determination of key parameters such as the angular frequency, period, amplitude, equation of mo-
tion, and energy of the oscillatory system, without the need to solve complex dynamic equations.
Furthermore, for the commonly studied case of harmonic oscillation with one degree of freedom,
the main conclusions of this condition in the special case are provided. Through the calculation and
analysis of three examples, the simplicity and practical application value of the phase space approach
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in the kinematic study of harmonic oscillations are demonstrated.
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