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Abstract 1 6 8 5 0 2

The Wavelet-Galerkin method has proved to be a fast and accurate method for
the numerical solution of ordinary and partial differential equations. In this thesis the
method is used with the Daubechies wavelets as basis functions to solve the
differential equations for the one and two dimensional Helmholtz problems with
periodic boundary conditions. For the ordinary differential equation of the one-
dimensional problem the Wavelet-Galerkin method is used and for the partial
differential equation of the two-dimensional problem the Fully Wavelet-Galerkin
method is used. In both the one and two dimensional problems, the method converts
the differential equation into a system of algebraic equations. The one-dimensional
system of algebraic equations is easy to solve. For the two-dimensional problem a
quadrature formula for a double integral and the Kronecker product for matrices must
be used to convert the system of algebraic equations into a form that is easy to solve.
The results show that the Wavelet-Galerkin and Fully Wavelet-Galerkin methods with
a Daubechies wavelet basis give efficient and accurate algorithms for the numerical
solution of the one and two-dimensional Helmholtz problems.
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