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Abstract

For optimal control problems with random elliptic equation constraints, we propose an initial
value correction new method combined with the conjugate gradient method. This method solves
the optimal control through a small number of samples, and then the solution is used as the initial
iteration value of extracting other samples, thus reducing the cost of solving the optimal control
average for the whole system. We theoretically illustrate the rationality of the method. Two nu-
merical examples show that our method is sufficiently superior to the no initial value correction
method.
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Figure 1. Realization of random field
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Table 1. Example 1: aNCG-MCand NCG-MC (e =1e-5)
1. Efl1: aNCG-MC 5 NCG-MC (e =1e-5)

A=1le-4 A=1e-6 A=1e-8
o> aNCG-MC NCG-MC RES aNCG-MC  NCG-MC RiES aNCG-MC  NCG-MC BiKS)
0.01 839 1189 29.44% 1562 4205 62.85% 2313 10430 77.82%
0.1 1113 1344 17.19% 2479 4192 40.86% 4247 11378 62.67%
0.5 1220 1337 8.75% 3097 3965 21.89% 6316 11323 44.22%

MSER AT ULE Y, WMERIE R THMEAREIE, IO AR . (H2477 28RN, HEAZRK
I, WHMERZIE M IHERCR I Z — 28, X EATR A5 7 2R A, R FEASARUN SR AE i, b AR
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Figure 2. Example 1 Numerical results (1 =1e —6,e =le—5,6> =0.5,h :%)

E 2 B 1BELER(1=1e-6,c=1e-50" :o.s,h:%)

Table 2. Example 1: aNCG-MCand NCG-MC (A =1e-6)
2 Efl1: aNCG-MC 5 NCG-MC (1=1e-6)

e=1e-3 e=le-4 e=1e-5
o> aNCG-MC NCG-MC  i4  aNCG-MC NCG-MC 714  aNCG-MC NCG-MC  i%
0.01 400 2001 80.01% 551 2341 76.46% 824 2179 62.18%
0.5 320 410 21.95% 717 1316 45.52% 1678 2111 20.51%
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Figure 3. Example2 Numerical results (A =1e —6,¢ =le—5,6° =0.5,h =iﬁ)
2
Bl 3. B 2 UEER(4 ~1e 6, ~1e—5,0" =05 =.)

Table 3. Example 2: aNCG-MCandNCG-MC (e =1e-5)
%2 3. Efjl2: aNCG-MC 5 NCG-MC (e=1e-5)

A=1le-4 A=1e-6 A=1-8
o’ aNCG-MC NCG-MC RIS aNCG-MC NCG-MC RiES) aNCG-MC NCG-MC RS
0.01 522 1202 56.57% 435 2666 83.68% 441 7321 93.98%
0.1 596 1211 50.78% 7 2913 73.33% 4247 11378 62.67%
05 646 1138 43.23% 1232 2949 58.22% 2900 8546 66.07%

Table 4. Example 2: aNCG-MCand CG-MC (1 =1e-6)
2 4. Efl2: aNCG-MC 5 CG-MC (A =1e-6)

e=1e-3 e=le-4 e=1e-5
o’ aNCG-MC NCG-MC i) aNCG-MC NCG-MC i) aNCG-MC  NCG-MC HE
0.01 200 600 66.67% 200 1597 87.48% 436 2643 83.50%
0.5 203 578 64.88% 297 1649 81.99% 1212 2980 59.33%

6. it

AR SCE I R R T (6977 100 R AR U, TR A MC R A . AN ) %
BIRA T 72 e MR T R AME R TE J715 . WM TF 77 15 1T 45 4 oA Ak 77 3 (B A 0 (A R o 2R 0
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21 ) BSAS
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5 H 42 FK - BENLER A48 A UK %% Monte Carlo 5 PR G &[R40 5 - B 5K B AR R 4100 H (11961008) .
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