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t Solution of Simultaneous Linear Equations by SBOR Method

Using Plural Relaxation Factors by MASAAKI YOKOYAMA
(Department of Precision Machinery and Systems, Graduate

School of Science and Engineering, Tokyo Institute of

Technology).
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Table 1 Number of iterations in the case of SBOR with single relaxation factor.

@ 1.000 1.200 1.400 1.450 1.475 1.480 1.485 1.500 1.550 1.575

May 1985

NI ‘ 351 210 96 65 48 45 52 58 84 1 14

@: relaxation factor, NI: number of iterations
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Table 2 Number of iterations in the case of SBOR with plural relaxation factors.

@ 2.000 1.99071.980 2.000 1.990 2.000 1.975

2.000 1.960 1.980
@2 1.600 1.600 1.600 1.600 1.700 1.500 1.500 1.500 1.500 1.480
, 1.475 1.475 1.475 1.475 1.475 1.475 1.475 1.475 1.475 1.485
@ 1.400 1.400 1.400 1.425 1.400 1.470 1.470 1.470 1.470 1.460
NI 38 38 39 41 41 43 43 43 43 45

w1~w,: relaxation factors, NI: number of iterations
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point A is loading point.
length of 1,2,3,6,7,8 =100 mm.
length of 4, 5= 50 mm. z

points A,B,C,D are loading points.
tength of all parts except 3,4,8,9,13,14,18 ,19=100 mm.
length of 3,4,8,9,13,14,18,19=50 mm.

1 kRT3 E

Fig. 1 Problems subjected to numerical experiments.
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Edges AB,BC and FA are fixed.

Concentrated loading P =1 kN.

Thicknesses of plates t; and t, are 2.5 or 10 mm.
Division unit A is 50 or 100 mm.

Number of generated nodal points is 225 or 65.
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Fig. 2 Problem subjected to numerical experiments.
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Table 3 Diameters and heights of parts in frame structure.

Part j 1 2 3 4 5 6 7 8 9 10
A 13.73 13.73 6.73 8.07 807 582 7.73 667
B 10.62 10.59 5.49 832 8.32 542 10.50 10.50
C . 1163 10.03 0.82 9.82 10.08 11.40 10.07 9.27 9.27 1.68
D } 11.54 10.03 9.63 9.63 9.98 1156 10.14 9.62 9.62 1013
Part | 11 12 13 14 15 16 17 18 1 20
D 11.55 10.08 9.62 9.62 10.14 11.55 9.88 9.38 9.38  1.48
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Table 4 Number of iterations in the case of SBO

R with single relaxation factor.

7Prob1em

A | B Cc [ D
Wopt ’ 1.910 1.875 ‘ 1.850 1.830 1.965 1.905 1.990 1.975
NI 110 108 99 92 | 98 85 171 126
Nlor 110 66 140 76 221 126 322 156
- ;a;.,m—:optimum relaxation factor, Nl,,, :‘nﬁihber of iterations. ‘for SOR method o
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Table 5 Number of iterations in the case of SBOR with plural relaxation factors.

Problem | A ‘ B ! Cc i D

T ; - L “ P
@ | 1.895 1.950 | 2000 1.990 . 1.980 1.970 2.000 1.980
o 1910 1.875 | 1.865 1.790 | 1.965 1.925 1.990 1.975
@s 1.850 1.800 | 1.840 1.780 1.965 1.910 . 1.990 1.975
d 0,080 0.080 0.080 0.080 | 0.080 0.080 0.080 0.080
dx | 0.040 0.040 = 0.040 0.040 | 0.040 0.040 0.040 0.040
NI ' 104 80 86 60 97 76 169 125
96 | 945 741 8.9 652 | 9.0 894 98.8 99.2
Nloe | T 50 @ 81 58 | 128 93 221 126

@, ~w, . Telaxation factors, d.: upper limit rof diagonal dominance correéponding
to @, d:: lower limit, 7: ratio of NI in Table 5 to that value in Table 4,
Nl,., : number of iterations for SOR method
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Table 6 Number of iterations in the case of SBOR with single relaxation factor.

. i’foblem | ‘ E
U Ne | 1 T2 s e s s 7 8
nits 2.5/2.5 | 10/2.5 i 2.5/10
d w | 5 100 10 T 0 w0 s
e e e e e e e
o | 1850 | 1.960 | 1.875 | 1.850 | 1.960 | 1850 | 1825 | 1.950
NI 113 B/ | 181 | 136 382 198 122 332
| 395 94 | 182 M 188 | 1717 3M

| RN i o oo

t./t. . ratio of plate thicknesses, 4: division unit, €: relative error, € is 107, &: is 1073,
optimum relaxation factor, Nlser: number of iterations for SOR method
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Table 7 Number of iterations in the case of SBOR with plural relaxation factors.

Problem ‘ E
No. | 1 2 3 4 5 6 7 8
@ L975  2.000 2000 2000  2.000  2.000  2.000  2.000
or 180  1.900  1.860  1.850  1.910  1.850  1.875  1.900
s Ls2s  1.900 1.840  1.850  1.900  1.825  1.825  1.900
d, 0.150  0.200 0500  0.200  0.200  0.150  0.200  0.200
d: 0.100  0.150  0.260  0.150  0.150  0.100  0.150  0.150
NL 100 248 120 110 267 136 79 221
2% X 68.1 6.3  80.9 69.9 68.7 64.8 66.6
NLo: 90 320 146 111 331 142 89 286

Wy~ relaxation factors, d. : upper limit of diagonal dominance corresponding to @,
d.: lower limit, 7: ratio of NI in Table 7 to that value in Table 6, Nlor: number of
iterations for SOR method
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Table 8 Number of iterations in the case of SBOR with

plural relaxation factors.

D

Problem j A B C
o 1975 1.960  1.950 1.990  1.980 1.980  2.000 1.980
@ | 1910 1800 | 1.850 1.780 j 1965 1.900  1.990 1.975
NI 89 63 8 | 170 125

x 105 91

|

@, : relaxation factor for rotation equations,

97 |

@y : relaxation factor for displacement equations
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Table 9 Number of iterations in the case of SBOR with plural relaxation factors.

Proﬁlém i

N J 1 2 3

e 2000 2000 2000
o ] 1.840  1.970  1.840
NI 11 26 120

E

4 5 6 7 8
2.000 2000 2000 2000 2000
1850  1.960 1830  1.825  1.960
110 372 175 79 257

@, : relaxation factor for rotation equations,
ws : relaxation factor for displacement equations
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