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Convergence Properties for an Adaptive Restarting
Procedure of Nonstationary Iterative Methods

TaKASHI NODERA t and Tsuno NaoTot

For solving a large and sparse non-symmetric linear systems of equations, generalized con-
jugate residual method (GCR) is known as one of the nonstationary iterative solvers. One
of the main variant of GCR methods is ORTHOMIN(k) algorithm. The convergence of this
algorithm is strongly depends on k, which is a number of direction vector. In this paper,
applying the adaptive restarting procedure to this algorithm, we are greatly able to improve
the convergence of the residual norm. Numerical comparisons of the new algorithms and the
original one are given for using a distributed memory parallel machine AP1000.
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Table 1 The executive time (sec) of various algorithms
N Dh Off
HiE 2—2 2—1 20 21 22 23 24 25
ORTHOMIN(5) 512.74 216.30 231.18 | 261.57 | 363.27 | 528.43 — —
ORTHOMIN-R(5,50) 300.49 219.98 202.91 202.72 211.23 | 225.16 227.79 244.10
ORTHOMIN-R(5,100) 315.43 211.56 206.06 216.51 239.97 | 241.08 230.92 | 301.00
ORTHOMIN(5)-AR 351.52 207.57 212.56 208.20 215.16 211.71 229.67 | 248.20

;2 MEMRUAY - PEEICLBZURY - OER

Table 2 The restarting counts for using the adaptive restart technique
Dh D48
22 | 21 | 20 [oF 22 |23 |2t ] 2°
Y2y — A% 54 48 | 99 | 25 | 26 | 15 | 12 | 16
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