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ABSTRACT

In this thesis, a new wavelet was created based on the definition of
convolution, where the Haar wavelet was connected with the CAS wavelet
and a new wavelet was deduced. The new wavelet integrals were derived
by calculating the first and the second integral analytically, which is called
the operational matrix of integration, and calculating a general formula for
CAS wavelet integrals.

A general formula for the method was derived for solving nth order
ordinary differential equations using wavelets (Haar, CAS and New), as a
special case, a wavelet method algorithm was developed for solving a
second order ordinary differential equation, and then applied to four
different problems. By applying the method to the three wavelets, we
obtained that the solution using the new wavelet is closer to the exact
solution compared with the Haar and CAS wavelets.

Also, a general formula for the method was derived using the three
wavelets for solving partial differential equations, and we dealt with three
examples for which the method algorithm was applied which are the Wave-
like equation, the Diffusion equation and the Wave equation. The
approximate solutions obtained from these three wavelets were compared
with the exact solution and the error value was calculated.

By comparing the numerical results, it was found that the
numerical solution of the ordinary and partial differential equations using
the proposed method based on the new wavelet is better than the Haar and
CAS wavelets and closer to the exact solution with less error, also if the
dimensional of the wavelet is large, the numerical results are closer to the
exact solution, thus The proposed method is effective and has the ability to

give accurate results for solving ordinary and partial differential equations.



