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ABSTRACT
Fractional parabolic partial differential equations (FPPDES) are frequently used to describe

issues in engineering, economics, physics, and other fields. Even now, numerically solving
these equations remains a significant issue. Consequently, several numerical techniques exist
for getting their corresponding approximation equation of FPPDEs. In addition to these
techniques, various families of iterative methods have also been presented and addressed in
previous works, primarily in solving any system of linear equations constructed by these
approximation equations. Therefore, we describe Caputo's implicit finite difference solution for
the one-dimensional linear space-fractional diffusion equation (1DSFDE) and time-fractional
diffusion equation (LDTFDE) based on the quarter-sweep Caputo's implicit finite difference
approximation equation. To do this matter, both problems must be discretized using Caputo's
space fractional derivative and Caputo's time-fractional derivative operators and second-order
quarter-sweep central difference schemes to construct the corresponding approximation
equation. Then we may build a linear system that has been solved iteratively using the Quarter-
Sweep SOR (QSSOR) method. The numerical results of this iterative method have been
compared to the numerical results of other known SOR methods such as Full-Sweep SOR
(FSSOR) and Half-Sweep SOR (HSSOR). Finally, it is possible to conclude that the suggested
iterative method outperforms the FSSOR and HSSOR methods.
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