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"The first attempt at a theory of transverse vibrations of elastic discs was made known by Sophie Germain. In 1811, she 

submitted a paper to the Paris Academy, which had announced a prize for such a theory. In her work, a hypothesis was made 

about the forces that resist the shape changes of a disc, and from this hypothesis, a partial differential equation for the vibrations 

was derived. The author made an error in her calculations; Lagrange, who was part of the committee evaluating the paper, derived 

the differential equation from her hypothesis, which had to give the correct results. This is the same equation that is still recognized 

as the correct one today. However, the boundary conditions were still missing, through which the solution of the partial differential 

equation would become specific. Sophie Germain derived these boundary conditions in a second paper, which she submitted to 

the Academy two years later, based on the same hypothesis. They were of such a nature that the author could find the solution of 

the problem for the case of rectangular discs. She compared her theoretical results for this case with observations and found a 

correspondence, which seemed to confirm her hypothesis. In a third paper, submitted to the Academy in 1815, she extended her 

hypothesis so that it could also derive the theory of vibrations of plates that are curved in their natural state. She was able to carry 

out the calculation for cylindrically curved plates and also found theoretical results here that were in agreement with experimental 

results." 

"弹性圆盘横向振动理论的首次尝试由苏菲·热尔曼（Sophie Germain）提出。1811 年，她向巴黎科学院提交了一

篇论文，该院为这种理论设立了奖项。在她的论文中，假设了抵抗圆盘形状变化的力，并从这个假设推导出了振动的偏

微分方程。作者在计算中犯了一个错误；拉格朗日（Lagrange），当时参与评审该论文的委员会成员，从她的假设中推

导出了偏微分方程，这个方程必须给出正确的结果。这正是现在仍被公认为正确的方程。然而，边界条件仍然缺失，这

些条件使得偏微分方程的解变得具体化。苏菲·热尔曼在第二篇论文中，在相同的假设基础上推导出了这些边界条件，

并于两年后将其提交给科学院。这些条件是这样的，作者能够为矩形圆盘的情况求出解。她将这一情况的理论结果与

观察结果进行了比较，发现两者一致，这似乎证实了她的假设。在她于 1815 年提交给科学院的第三篇论文中，她扩展

了她的假设，使得同样的理论可以推导出自然状态下弯曲的板材的振动理论。她能够对圆柱形弯曲的板材进行计算，

并且也发现这些理论结果与实验结果相符。 
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