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Abstract

Systems of Homogeneous linear differential equations with constant coefficients constitute an im-
portant component of differential equation theory. Their standard fundamental matrix can capture
the dynamic behavior and stability of the system. Therefore, solving for the standard fundamental
matrix is a critical step in transitioning theoretical analysis and engineering applications. This pa-
per focuses on homogeneous linear differential systems with constant coefficients, aiming to provide
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a unified expression for all their standard fundamental matrices and to apply this expression to the
free vibration problem of simple harmonic oscillators.
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Figure 1. Undamped free vibration
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Figure 2. Free vibration with small damping
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Figure 3. Heavily damped free vibration
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