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Abstract

Combining the minimum residual technique and the lopsided MHSS (LMHSS) method, the minimum
residual LMHSS (MRLMHSS) iteration method is established. The formulas for computing these two
parameters are derived, and a detailed convergence analysis is presented. Numerical results demon-
strate the effectiveness and superiority of the proposed methods.
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Table 1. The experimentally optimal parameters for o, =100
F 1. 0,=100 LB FMBH

i

o Jii 16 x 16 32x32 64 x 64 128 x 128
MHSS (a,,) 1.4500 0.7500 0.4100 0.2150
LMHSS () 1.0500 0.4100 1.0500 0.4100

1
MRMHSS (a,,) 0.0500 0.0400 0.0310 0.0150
MRLMHSS (a,, ) 0.5500 0.5500 0.5500 0.0500
MHSS (a,,) 0.0350 0.0100 0.0021 0.0005
LMHSS (2, ) 1.0500 0.5100 0.2500 0.5100

10
MRMHSS (a,,) 0.1000 0.0500 0.0290 0.0150
MRLMHSS (a,, ) 0.5000 0.5500 0.2100 0.5500
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R

MHSS (a,,) 05100 0.1000 0.0200 0.0050
LMHSS (a,,) 0.5000 0.1500 0.0270 0.0091

100
MRMHSS (a,, ) 0.8000 0.2000 0.0200 0.0150
MRLMHSS (a,, ) 0.5500 0.5500 0.4500 0.0500
MHSS (a,,) 1.5000 0.7500 0.2940 0.0750
LMHSS (a,,) 0.0500 0.0130 0.0034 0.00085

1000
MRMHSS (a,, ) 0.5500 1.5000 0.2500 0.0510
MRLMHSS (a,,) 0.4100 0.0100 0.5400 0.0400

Table 2. Numerical results for four methods using experimentally optimal parameters for o, =100

F2 0,=100 B, MG EEASERMSHNRESR

e
o, WaRrs mxm 16 x 16 32 %32 64 x 64 128 x 128
IT 64 104 180 326
MHSS
CPU 0.0070 0.0176 0.2472 3.1990
IT 3 3 3 3
LMHSS
CPU 0.0003 0.0006 0.0038 0.0282
1
IT 4 6 10 15
MRMHSS
CPU 0.0006 0.0019 0.0151 0.1617
IT 3 3 3 2
MRLMHSS
CPU 0.0004 0.0006 0.0027 0.0217
IT 38 40 40 41
MHSS
CPU 0.0015 0.0076 0.0508 0.3971
IT 6 5 5 5
LMHSS
CPU 0.0002 0.0008 0.0062 0.0487
10
IT 5 7 10 15
MRMHSS
CPU 0.0004 0.0018 0.0162 0.1627
IT 4 4 4 4
MRLMHSS
CPU 0.0003 0.0011 0.0064 0.0446
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IT 30 36 39 40
MHSS
CPU 0.0011 0.0066 0.0501 0.3864
IT 30 29 27 24
LMHSS
CPU 0.0012 0.0048 0.0341 0.2287
100
IT 10 12 10 15
MRMHSS
CPU 0.0008 0.0030 0.0158 0.1642
IT 8 10 10 10
MRLMHSS
CPU 0.0005 0.0025 0.0150 0.1042
IT 29 29 32 37
MHSS
CPU 0.0022 0.0060 0.0409 0.3563
IT 1919 1905 1859 1753
LMHSS
CPU 0.0614 0.3331 2.2072 16.5894
1000
IT 8 13 18 21
MRMHSS
CPU 0.0011 0.0037 0.0273 0.2300
IT 10 23 40 53
MRLMHSS
CPU 0.0005 0.0054 0.0601 0.5672
5. &g

AREIET W NR IR, B NRERRRN T LMHSS 5GEH, 1R 1 RBEN IRt R4

IR/ NERZE LMHSS (MRLMHSS)EATEAAKE# Y1 MRLMHSS (IMRLMHSS)i%EA%i% . B58 MRLMHSS
TIEH AT LMHSS 577520 AN ERSE, EeqnfLiashitit &, BESREW, LR
FERESSH ST, MRLMHSS 35 AL T H0E Sl h Al 7950 . BBk, 24 REGERESSE S OUE, A&
AT 7RISR W AR R R T LIRS .
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