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Abstract ; We turn to study the numerical solution of the shallow water equation. We propose two different schemes to nu-
merically solve this equation. A detailed analysis is carried out for these schemes,and we prove that the overall schemes
are unconditionally stable. The error estimation shows that the linearized Euler schema in time plus Fourier spectral
method in space is convergent with the convergence order O( Ar+N'™)  and higher order convergences can be obtained if
the second order backward differentiation or Crank-Nicolson schema are used to discretize the equation in time. At last,
we use the proposed methods to investigate the asymptotical decay rate of the solutions to the shallow water wave equa-
tion. We equally discuss the role of the diffusion terms,the geometric dispersion and the nonlinearity respectively. The

. . . . 2 1 .
performed numerical experiment confirms that the decay rates in L -norm,L” -norm,and H -seminorm are very close to

1 1 3 . ) i . i .
-—,——,and 7 respectively. These numerical results are consistent with the known theoretical prediction.
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