BT B 2
20194 2 A

3 K 2% % M)E A B 2% B0
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 47 No. 2
Feb. 2019

XEHS. 0253-374X(2019)02-0291-07

DOI:10.11908/j. issn. 0253-374x. 2019. 02. 019

M RSB RS B R AR — KR A
I OB, mBre, = BV

(L PR BeplegEbs, B 200092; 2. 5E24%Bt OB 5 R TR, Wil 2% 314001

E . BB AR R A G 0 A ROR A — JE AR Lt BN )
R, BB T Y R B R H o~ R R A B 8
PR S REIROT 5. BESC SR, #AMBE R 5 o
FUEARELEEA B 5 AR 18] b 35 00 T8 2 5 B 7 3
k.

R R M RENAE RS E AN
RESES: 0241.8 SMERARERD: A

A Relaxation Modulus-based Matrix Splitting
Iteration Method for a Class of Nonlinear
Complementarity Problems

WANG Yan', YIN Junfeng', LI Rui*?

(1. School of Mathematical Sciences, Tongji University, Shanghai
200092, China; 2. College of Mathematics Physics and Information
Engineering, Jiaxing University, Jiaxing 314001, China)

Abstract:

iteration method is proposed for solving a class of nonlinear

A relaxation modulus-based matrix splitting
complementarity problems. The convergence theory is
established when the system matrix is Hi—and the choice of
relaxation parameters is given. Numerical examples show that
the proposed methods are efficient and can accelerate the
convergence performance of the modulus-based matrix

splitting method with less iteration steps and CPU time.
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Tab.2 IT and CPU for three methods with the change of

¢ for Example 1

] RM]J RMGS RMSOR
o IT CPU IT CPU IT CPU

By 2(e=0.5) 49 0.7136 46 0.7343 43 0.6776
B 2(e=0.6) 40 0.5772 37 0.5615 34 0.4923
By 2(e=0.7) 33 0.4903 30 0.4347 28 0.4095
By 2(e=0.8) 28 0.4001 25 0.3794 23 0.3420
BE:2(e=0.9) 24 0.3534 22 0.3249 20 0.3027
BP:1(6=1.0) 20 0.2901 19 0.2886 17 0.2609
By 2(e=1.1) 18 0.2600 17 0.2543 21 0.3133
By 2(e=1.2) 15 0.2318 22 0.3380 33 0.4730
BY:2(e=1.3) 13 0.1892 40 0.6110 89 1.2915
B 2(e=1.4) 11 0.1581 123 1.7919 — —
BH:2(6e=1.5 10 0.1450 — — — —
By 2Em 1D 12 0.2143 12 0.2398 13 0.266 9
By 2GS 2) 17 0.2677 16 0.2332 16 0.229 2
By 20kmE3) 16 0.2424 14 0.2082 15 0.2213

204 R o A O T 0 R, B SR SR 45 R B R 1R
3. AR 3 AT RIS R (] 2 1%
PR ET 2 PR 2 R T8k 1

#*3 EHEEHTARG 1 mHEXLE
Tab.3 Comparison of two algorithms with the change of n for Example 1

RMJ RMGS RMSOR
IT CPU IT CPU IT CPU
=R7 | 20 0.290 1 19 0.288 6 17 0.260 9
By 20Kk D 12 0.214 3 12 0.239 8 13 0.266 9
40X 40
Bk 2060 2) 17 0. 267 7 16 0.233 2 16 0.229 2
Bk 2060 3 16 0.242 4 14 0. 208 2 15 0.2213
=R7 | 20 1.3775 19 1.317 7 17 1.189 9
605 60 By 20Kk D 12 0. 990 8 11 0.833 4 13 0.957 3
Bk 2060 2) 17 1. 204 6 16 1.102 9 16 1.094 5
Bk 2060 3 16 1.223 9 14 0.973 1 15 1.278 5
=R7 | 20 4.400 9 19 5.183 0 17 3.678 9
80X 80 By 20Kk D 12 2.593 9 11 2.363 1 13 2.793 7
Bk 2060 2) 17 3.767 0 17 3.946 6 16 3.3305
B 2006m8 3) 16 3.428 4 13 2.834 9 15 3.434 1
=R7 | 20 11. 247 3 19 11. 267 3 17 10. 097 2
1005100 Bk 20 D 12 8.880 8 11 9.008 2 13 8.7250
Bk 2060 2) 17 11. 466 0 17 11.172 2 16 12.357 8
Bk 20Km 3) 16 11. 207 8 13 10. 624 3 15 11.330 1
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Tab.4 IT and CPU for three methods with the change of
¢ for Example 2

] RMJ RMGS RMSOR
s IT CPU IT CPU IT CPU
BY:2(e=0.5) 194 2.3532 179 2.2472 167 2.1840
By 2(e=0.6) 160 2.0011 147 1.7823 138 1.6847
By 2(e=0.7) 136 1.8513 125 1.5425 117 1.4134
By 2(e=0.8) 118 1.4494 108 1.3344 101 1.2452
B 2e=0.9) 104 1.2596 95 1.1640 89 1.0936
By 2(e=1.0) 93 1.1422 85 1.0788 79 0.9638
By 2(e=1.1) 83 0.9926 76 0.9398 72 0.9191
By 2e=1.2) 76 0.9237 71 0.8812 68 0.8512
Bk 2(e=1.3) 69 0.8333 68 0.8771 70 0.8838
By 2(e=1.4) 63 0.7910 73 0.9424 110 1.3610
By 2(e=1.5) 58 0.7115 184 2.2561 — —
By 20EM 1) 53 0.7256 49 0.6299 49  0.599 9
By 20mE2) 92 1.0782 85 0.9922 75 0.8791
By 20KM3) 72 0.8375 66 0.7733 67 0.774 2
S —I1I —I 0
s -1 —-1I
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S —1I
0 S
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Tab.5 Comparison of two algorithms with the change of n for Example 2

] RMJ RMGS RMSOR

AEREAER s IT CPU IT CPU IT CPU
Byl 93 1.142 2 85 1.078 8 79 0.963 8
10X 40 By 20Kk D 53 0.725 6 49 0.629 9 49 0.599 9
Bk 20Km 2) 92 1.078 2 85 0.992 2 75 0.879 1
Bk 2060 3 72 0.837 5 66 0.773 3 67 0.774 2
Byl 121 7.040 9 111 7.313 2 103 6.475 9
605 60 By 20Kk D 69 3.9105 64 3.614 7 61 3.424 3
Bk 20Km 2) 120 6.697 5 110 6.179 7 98 5.515 7
Bk 2060 3 93 5,285 6 86 5.020 4 86 4,827 9
Byl 141 26.411 9 129 22.399 7 121 20. 675 0
805 80 By 20Kk D 77 13.143 4 71 12.048 5 69 11.776 7
Bk 2060 2) 141 24.074 1 129 22. 005 9 114 19.522 3
Bk 2060 3 109 18.971 6 100 17.186 3 101 16.902 1
=R7 | 150 65.126 9 138 60. 347 5 130 52. 658 3
00X 100 By 20Kk D 81 34,838 8 73 33.104 3 71 33.080 7
Bk 2060 2) 150 67.524 6 139 65. 730 4 122 54,649 7
Bk 2060 3 116 50. 647 2 107 48.188 8 108 54,023 4
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Fig.1 Residual comparison of two algorithms for Example 1
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Fig.2 Residual comparison of two algorithms for Example 2
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