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Tab.1 The number of iterations required for two algorithms with varying step sizes of example 1
Uzawa &3 ERENES A= RT3
£ h=0.4 h=0.2 h=0.1 h=0.4 h=0.2 h=0.1
10°° — 2 965 2 965 36 41 49
10°° 443 108 NIES 33 38 47
10" AUk AEL AW 32 40 42
10° & e & 26 36 46
10! & L& & 29 39 49
10? AW & A s 32 41 50
10° & NLE Ak 36 44 52
®2 HO1PAMEEESKENLRE CPUKEIER
Tab.2 The CPU time required for two algorithms to vary with step sizes of example 1
Uzawa 8 1% EREES 2= 875
? h=0.4 h=0.2 h=0.1 h=0.4 h=0.2 h=0.1
10°° 0.025 835 0.028 751 0.030 928 0.005 879 0.006 837 . 016 380
10°° 0. 005 584 0. 005 218 0.031 503 0. 003 819 0. 004 325 .013 402
107! 0.025 604 0.028 134 0.030 465 0.003 002 0. 004 317 .011,740
10° 0.024 004 0.029 141 0. 030 990 0. 003 080 0. 004 782 . 012 859
10" 0.023 774 0.026 175 0.028 707 0.003 169 0.004 906 .012 675
10° 0.023 992 0.028 938 0.029 333 0.003 377 0.004 444 .013 315
10° 0.023 590 0.030 079 0.029 682 0.003 817 0.004 703 . 013 805
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Fig. 2 Numerical solution and obstacle function of example 2
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Tab.3 The number of iterations required for two algorithms with varying step sizes of example 2

Uzawa 5L ERLIVELSACRS
f h=0.1 h=0.05 h=0.025 h=0.1 h=0.05 h=0.025
107 — — — 41 61 61
10 1733 — — 36 54 59
107! 249 824 2 575 36 48 58
10 NTE N VN e 35 43 56
10' N e N &1 N e 39 42 55
10 P& P& ENTE 38 46 55
10° ENTE ENTE ARUesk 39 48 58

[FIRE . 2 4 %) Uzawa 5095 M A 38 B2 005 T 19 CPU G D #E4T T HeA. 45 RWEN . X T ARZS
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R4 HO2PAMBEEESKELRE CPU R EIER

Tab.4 The number of iterations required for two algorithms with varying step sizes of example 2

Uzawa 551 ERTIEs 2R

. h=0.1 h=0.05 h=0.025 h=0.1 h=0.05 h=0.025
10°° 0. 160 107 0. 208 802 0.644 196 0. 065 741 0.123 912 0.763 025
1077 0.076 963 0.211 075 0.585 762 0.012 564 0. 068 083 0. 688 904
10" 0.013 168 0.056 177 0.522 419 0.012 508 0. 060 824 0. 681 052
10° 0.131 304 0.199 433 0.613 150 0.012 092 0. 057 235 0.671 063
10" 0.132 272 0. 183 740 0. 590 659 0.013 654 0. 051 203 0. 647 851
10* 0.130 505 0. 181 368 0.572 627 0.012 948 0. 057 780 0.615 569
10° 0.128 255 0. 189 225 0.580 095 0.013 401 0. 060 788 0.657 863
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Operations Research and Cybernetics

A Self-Adaptive Projection Algorithm for the Bilateral Obstacle Problem

CHENG Lan, ZHANG Linsen, ZHANG Shougui
(School of Mathematical Sciences, Chongqing Normal University, Chongqing 401331, China)
Abstract; An adaptive projection iterative algorithm for solving a class of free boundary problems with bilateral obstacles was
developed. The finite difference method was used to discretize the obstacle problem into a finite dimensional two-sided obstacle
problem, which was equivalent to a new projection fixed point problem, and the projection algorithm for the two-sided obstacle
problem was obtained. The parameters are automatically adjusted by iterating data to accelerate convergence. An adaptive projection
algorithm for solving bilateral obstacle problem was proposed, and the algorithm process and convergence analysis were given. Both
theoretical analysis and numerical examples demonstrate the effectiveness of the proposed algorithm.

Keywords: bilateral disorder; finite difference; projection algorithm; self-adaptive rule
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