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Convergence Properties for an Adaptive Restarted
Procedure of Nonstationary Iterative Methods (Part II)

Tsuno NaoTot and NODERA TAKASHIt

In this paper, applying the new adaptive restarted procedure, which based on monitoring
the norm of residuals, to ORTHOMIN(k) method, we are able to obtain the stable and fast
convergence properties. Some numerical experiments are given for using a distributed-memory

parallel machine AP1000.
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Fig. 1 The Algorithm of GCR method
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Table 1 The executive time (sec) of various methods for problem 1

. Dh D1
%: (f 2—2 2—1 20 21 22
GCR(5) 138.12 70.14 | 73.16 | 70.23 | 73.18

ORTHOMIN-R(5,10) 107.92 82.98 75.77 73.39 81.07
ORTHOMIN-R(5,20) 91.67 86.97 83.51 79.36 79.96
ORTHOMIN-R(5,50) 119.87 | 86.91 81.21 79.11 82.21
ORTHOMIN-R(5,100) | 122.40 | 81.59 79.88 83.65 93.10
ORTHOMIN(5) 200.13 84.73 91.44 | 100.14 | 137.44
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Table 2 The executive time (sec) of various methods for problem 2

. Dh O
RS 72 o1 20 2T o7
GCR(5) 430.50 258.74 256.04 295.54 375.22

ORTHOMIN-R(5,10) 208.80 142.96 181.67 241.46 337.36
ORTHOMIN-R(5,20) 139.12 131.13 142.56 | 169.40 | 267.13
ORTHOMIN-R(5,50) 124.13 | 119.71 137.00 182.81 287.49
ORTHOMIN-R(5,100) 139.35 122.19 | 132.18 185.51 319.21
ORTHOMIN(5) 180.00 119.89 145.39 207.69 399.94
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Fig. 2 The convergence behavior of residual norm for Dh = 22
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Table 3 The executive time(sec) of ORTHOMIN(5)-AR

method
Dh Dt
2—2 2—1 20 21 22
P 1 110.82 83.16 81.30 79.82 90.07
B8 2 | 138.02 | 120.19 | 131.81 | 179.77 | 249.81
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Table 4 The restarting counts for problem 1

Dh
H i Ol

2—2 2-—1 20 21 22

ORTHOMIN-R(5,20) | 44 | 42 [ 40 ' 39 | 39
ORTHOMIN(5)-AR | 31| 22|21 |22 24

x5 ME2IHTLVAY - oE
Table 5 The restarting counts for problem 2

Dh O

S

272 1271 | 20| 2! 22

ORTHOMIN-R(5,20) | 67 | 62 | 67 | 81 | 130
ORTHOMIN(5)-AR 40 | 28 |31 |58 | 106
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