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Abstract

Engineering practice constrains signals to causality, and physical realizability requires systems to
adhere to causality, making causality an implicit assumption in system analysis. Additionally, the
assumption of an initially quiescent system serves as another fundamental premise for system anal-
ysis. Based on these two conditions, this study, through specific cases, elucidates the physical signif-
icance of initial conditions, reveals the essence of the zero-state response, and derives the rationality
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of the convolution decomposition approach. The findings not only enrich relevant theoretical con-
tent and provide references and supplements for textbook development but also offer valuable in-
sights for optimizing research methods, designing curriculum ideologies, and innovating teaching
approaches.
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Table 1. Unit impulse response and system function of the system in eq. (1)
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Figure 1. Illustration of the unit impulse response of the system in eq. (1)
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Figure 2. Workflow for solving differentlal equations via the Laplace transform
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