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Abstract

In this paper, we study the solution of the optimal control problem constrained by parabolic par-
tial differential equations. By using the diagonalization technique, we propose a new precondi-
tioner based on diagonalization to quickly calculate the large sparse equation system. Numerical
experiments demonstrate the good acceleration effect and stability of the preconditioner.
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{Lly:z(at—L)y, y(x.0)= Yo, )

Lp:=(-0,-L)p, p(xT)=0.
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Table 1. The number of iterations of the GMRES method in Example 1, the CPU time, and the error before and after using

the preconditioner
= 1 ERAMAEFEE, 5115 GMRES /A A KRR, CPU FEBRREUIRIRE

{5 FH Ttk 2 1 KA TAL BT
7 (N, N,) Iter CPU e, Iter CPU e,
(64, 64) 3 0.07 6.2¢-01 209 0.56 6.2e-01
1 (128, 128) 3 0.28 6.3¢-01 >400 — —
(256, 256) 3 171 6.4¢-01 >400 — —
(64, 64) 4 0.08 7.5¢-01 214 0.58 7.5e-01
1072 (128, 128) 4 0.35 7.6e-01 >400 — —
(256, 256) 4 1.91 7.6e-01 >400 — —
(64, 64) 5 0.13 8.8¢-01 186 0.44 8.8e-01
107 (128, 128) 5 0.45 8.9¢-01 400 6.10 8.9e-01
(256, 256) 6 2.34 8.9¢-01 >400 — —
(64, 64) 3 0.08 7.2¢-01 76 0.08 7.2e-01
10°° (128, 128) 4 0.34 7.2e-01 149 0.91 7.2e-01
(256, 256) 5 2.15 7.3¢-01 302 11.30 7.3e-01
Add1 (500, 500) 6 26.95 7.3¢-01 >400 — —
(64, 64) 3 0.07 7.0e-01 30 0.02 7.0e-01
10 (128, 128) 3 0.28 7.0e-01 50 0.16 7.0e-01
(256, 256) 3 1.66 7.1e-01 87 175 7.1e-01
Add2 (500, 500) 3 23.86 7.1e-01 162 36.95 7.1e-01
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Figure 1. Comparison of the real solution (left) and the numerical solution (right) of y
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Figure 2. Comparison of the real solution (left) and the numerical solution (right) of p
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