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Abstract:

This paper develops a Three-Level Fourier Pseudo
Spectral method for solving two-dimensional vorticity
equations. It proves the generalized stability of the scheme,
which gives convergence estimations depend on the
smoothness of the solution of the vorticity equations.

1. Introduction:

Let &(x1, xo, t) and y (x5, x2, t) be the vorticity function and the
stream function respectively. v is positive constant, filxi,x2 1), j =1, 2)
and Eq(x4, X2, t) are given. |
Let Q:{ (X1,X2) ’-—T[SX1,X2 < m},

Consider the following tow-dimensional vorticity Equations
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There are many papers concerning the Finite Difference method,

Spectral and Pseudo Spectral methods for solving (1.1) see [1-5]. In these
papers the stability and convergence of two-level scheme are proved, by
using the first order time discretization. The overall convergence rates are
O(r + N®), which is not satisfactory result for the sharp contrast between
the first order temporal discretization and the infinite order of spatial
Spectral or Pseudo Spectral spatial discretization.

To improve the ‘accuracy level in temporal discretization, the work
of [6-8] is applied to construct Three-Level Pseudo Spectral scheme for
solving two-dimensional vorticity equation. The stability and convergence
of the approximate scheme were thoroughly analyzed, which resulted in a i
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