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摘要：The buckling problem of a two-dimensional, linearly elastic thin plate can be
described by a fourth-order singular perturbation problem (the perturbation parameter
is related to the plate thickness). Fourth-order problems are often solved using
nonconforming finite element methods. However, when considering the presence of a
boundary layer in the buckling thin plate (i.e., as the perturbation parameter
approaches zero), using the rectangular Morley element on a quasi-uniform mesh
leads to order reduction (the convergence order in the energy norm drops to half-
order). A similar phenomenon occurs with some other finite element methods. By
employing a Shishkin mesh, which uses anisotropic refinement in the region
containing the boundary layer, the convergence properties of the rectangular Morley
element can be restored. This report analyzes the aforementioned convergence. By
extending the superconvergence results for the consistency errors associated with the
fourth-order and second-order parts of the rectangular Morley element to the
anisotropic case and performing specialized handling for the singular perturbation
problem, we provide a uniform convergence analysis. For the fourth-order singular
perturbation problem, the rectangular Morley element is compared with another
nonconforming element, the Adini element. In certain cases, the rectangular Morley
element demonstrates stronger convergence.

个人简介：孟祥云，北京交通大学数学与统计学院副教授。2016年博
士毕业于北京大学数学科学学院，2016-2019 年在北京计算科学研究

中心做博士后工作。主要从事偏微分方程数值解、奇异摄动及分数阶
等问题研究。主持国家自然科学基金青年项目1项、参与国家自然科
学基金面上项目。研究成果发表在SIAM J. Numer. Anal.、J. Sci. Comput.
等杂志。


	幻灯片编号 1

