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Abstract

Fourier analysis not only has important theoretical value in mathematics, but also has a wide range
of applications in solving classical mathematical equations such as the string vibration equation. In
this paper, based on the Fourier idea, the mathematical model is abstracted from the actual string
vibration problem based on the ideal string free vibration equation. In this paper, we construct the
second-order linear chi-square hyperbolic partial differential equation and adopt the separation
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variables method with high correlation with the Fourier series expansion according to the initial
and boundary conditions. The separation variable method with high correlation with Fourier series
expansion is used to analyze and solve the solution problem, and evaluate the rationality of the
hypothesis, the advantages and disadvantages of the model and its prospects, indicating that it has
good practicability. Taking pipa as an example, this paper not only gives the vibration equation of
the particle on the string after a single plucked string, but also analyzes the measurement method
of physical quantity in the model and the corresponding error source. The research significance is
that this model can be used to combine the physical principle of playing string instruments with the
research results in music, and take vibration frequency and other factors into full consideration on
the basis of the known formula. It turns to study the playing skills of string instruments, which
makes the topic discussed in this paper have high research value in the interdisciplinary subject of
physics and music.
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Figure 1. Force analysis diagram of string
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