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Convergence analysis of the Adini element on a

Shishkin mesh for a sin-gularly perturbed

fourth-order problem in two dimensions
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We consider the singularly perturbed fourth-order boundary value problem AU —
Au = f on the unit square Q C R’, with boundary conditions u = du/on = 0 on 0Q. Here ¢
€ (0, 1) is a small parameter. The problem is solved numerically using Adini finite
elements—a simple nonconforming finite element method for this problem. Under
reasonable assumptions on the structure of the boundary layers that appear in the solution,
a family of suitable Shishkin meshes with N’ elements is constructed and convergence of
the method is proved in a “broken” version of the Sobolev norm v —
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(sz|v|22+ |v|2). For a particular choice of the mesh, the error in the computed solution is

bounded by C(emN ‘In N + min sm,e N+ Nz), where the constant C is independent of ¢
and N. In the realistic regime e<N ' this convergence is of a higher order than has been
attained by nonconforming elements in previous work on this problem.

HRERERERERERE



