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ABSTRACT

In this thesis, the wavelet method has been successfully applied to
find the numerical solution of nonlinear higher order PDEs, the thesis deals
with three wavelets which are Haar wavelet, CAS wavelet and the new
wavelet which is derived from connecting two wavelets using convolution
definition. The general form of the matrix of operations resulting from the
new wavelet integrals p times has been derived analytically which we need
when finding the numerical solution for this type of equation.

Also, general broad steps have been proposed for the new wavelet
method algorithm (for the three wavelets used in the thesis) with the
collocation method to find the solution of non-linear partial differential
equations of higher order, and three examples were taken: Burger equation,
Burger Fisher equation and Korteweg—De Vries equation. The new wavelet
numerical results were compared with the Haar and CAS wavelet
numerical results and also with the exact solution with error scale
calculation.

It was found through the application of the three wavelets that the
numerical results of the new wavelet when finding the solution of non-
linear partial differential equations are better, more accurate and closer to
the exact solution compared to the numerical results of the wavelets Haar
and CAS, and also the stability of the solution was obtained when the size

of the step used is large.



