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ABSTRACT

In this thesis, a four—level linear—implicit finite difference method is investigated to
solve the numerical solution of the Symmetric Regularized Long Wave (SRLW) equation

in the form

1
Ut — Ugptt *Uxx+§(u2)xt =0, zp<x<zR, 0T

The finite difference equation is constructed by using a four—level three—point stencil.
The present method gives an implicit scheme with a three—diagonal linear system. The
existence and uniqueness of the numerical solution are guaranteed by our scheme, and the
conservation of mass is proved. Then, the boundedness of the numerical solution obtained
from the present method is derived. The convergence and stability of the numerical
solution with second—order accuracy on both space and time are also verified. Moreover,
the numerical results are carried out to confirm the accuracy of theoretical results and the
efficiency of the present scheme. Lastly, this scheme is applied to observe the behavior of
waves propagations in case that they are overtaking and head-on collisions of two solitary

waves.



