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Convergence Rates of Two-stage Iterative Methods
for Linear Systems
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Abstract Two-stage iterative method is comprised by the inner and outer iteration and the numbers of inner iteration. We find out
an upper bound of R; — factor of two-stage iterative methods for solution of linear systems. And the upper bound is expressed applying the
Ry — factors of the inner and outer iteration and the numbers of the inner iteration the premier parts of the upper bound is the R; — factor
of outer iteration. Furthermore for any inner iteration method and any numbers of the inner iteration it is also showed that the lower
bound of the Ry — factor of the two-stage iterative method can also be given by the R, — factor of the outer iteration in the case of
monotone matrices. The results indicate the effects of convergence rates of the inner and outer iteration and the numbers of inner iteration

on the convergence rates of the two-stage iterative method.
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Tab.1 Numerical results for model problem
! J- ] J-  SOR GS- ] GS- SOR
1 12 101 12 400 13 613 5241
2 10 373 9780 7564 4718
3 9683 9257 5835 4587
4 9371 9126 5145 4553
5 9223 9092 4833 4554
6 9151 9083 4684 4552
7 9115 9081 4612 4541
8 9098 9080 4576 4541
9 9089 9080 4559 4541
J 9080 GS 4541
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