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Iterative non-overlapping domain decomposition method for optimal
boundary control problems governed by elliptic equations

LIU Wen-yue, SUN Tong-jun”*
(School of Mathematics, Shandong University, Jinan 250100, Shandong, China)

Abstract: A numerical method for solving optimal boundary control problems governed by elliptic equations is consid-
ered. In order to avoid large amounts of calculation produced by traditional numerical methods. An iterative non-over-
lapping domain decomposition method is established. The whole domain is divided into many non-overlapping subdoma-
ins, and the optimal boundary control problem is decomposed into local problems in these subdomains. Robin conditions
are used to communicate the local problems on the interfaces between subdomains. The iterative scheme for solving
these local problems is studied, and prove the convergence of the scheme is proved. Finally, a numerical example to
prove the validity of the scheme is presented.

Key words: elliptic equation; optimal boundary control problem; non-overlapping domain decomposition method; iter-

ative method; Robin conditions
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error rate error rate error rate
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error rate error rate error rate
0.2 3.4323e-2 3.2785e-2 1. 2874e-1
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Table 3 The comparison of state variables y on
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Table 4 The comparison of adjoint-state variables p on

(x;,%,) y Vi Y2 [y = (x,x,) p P 12 Ip; —p,|
(0,0.40) 0.3090 0.3089 0.3087 2.4112¢-04 (0,0.40) =0.3090 -0.3088 =0.3086 2.2448e-04
(0,0.15) 0.8910 0.8866 0.8869  3.5443¢-04 (0,0.15) -0.8910 -0.8872 -0.8876 3.8340e-04
(0,-0.10) 0.9511 0.9451 0.9457  5.6954e-04 (0,-0.10) —=0.9511 -0.9470 —0.9476 6.1004e-04
(0,-0.35) 0.4540 0.4535 0.4536  2.4811e-05 (0,-0.35) —0.4540 -0.4538 —0.4538 4.8168¢-05
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