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ABSTRACT

Thesis Title: Numerical Treatment Based on Spectral Methods

for Di�usion Like Problems

Di�usion like problems appear as developments of the classical di�usion

problems through the appearance of fractional order di�erential terms or

integral terms. The numerical treatment for such problems is one the

important subjects due to the di�culty in obtaining analytical solutions.

The thesis considers the di�erences between the models contain only

di�erential terms and models containing integral terms or fractional order

derivatives, also the thesis introduces a numerical treatment to di�usion like

problems that contain fractional order derivatives in addition to integral

terms.

The thesis discusses numerical treatments by using the �nite di�erence

method for models that contain fractional order derivatives. Also, extensions

of multilevel treatments of the classical models are taken into account in

the treatment of fractional order case. As a remedy to large amount of

calculations and di�culties in the two dimensional models the alternating

direction implicit method has been used. The Haar wavelets technique

is used in solving the Di�usion like equation. Also, the inverse operator

concept which extend the e�ect of the memory and hereditary properties to

the spatial terms. Numerical examples with graphical representation of the

results are given to support the theoretical results.
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