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This thesis presents the appilication of iterative methods to solve a linear equation
system obtained from the surface charge method. The objective is to solve a large linear
equation system which can not be solved by ordinary methods such as the Gauss-glimination
method because of insufficient memory. The iterative methods utilized here, which are non-
stationary, are the conjugate gradieht, biconjugate gradient, generalize minimal residual and
biconjugate gradient stabilized methods. The calculation time of the iterative methods is
reduced by using the preconditioners. The preconditioners used in this thesis are the Jacobi,
Gauss-Seidel, successive overrelaxation and symmetric successive overrelaxation
preconditioners.

The study has been carried out for dielectric spheres under a uniform field. The
results show that, for the sphere with relative-permittivity of 4, the iterative methods can solve
the linear equation system, which has an unsymmetrical, dense coefficient-matrix, obtained
from the surface charge method. Without the preconditioners, the biconjugate gradient
stabilized method gave the best convergence rate, which is 6 iterations, and calculation time
of 594098 s. With the preconditioners, it was found that the symmetric successive
overrelaxation preconditioner reduced the number of iterations to 2 and calculation time to
4,294.85 s. The increase of relative permittivity resulted in more iterations. For the relative
permittivity of 80, the use of symmetric successive overrelaxation preconditioner with the
biconjugate gradient stabilized method gave the least number of iterations. The iterations

decreased from 17 to 9 and the time was reduced by about 20%.



