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Objective: The fast solution of elliptic optimality systems on general 3D domains.

Applications: Distributed optimal control of elliptic systems
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The optimality system has the following structure flkwk + Biwj, = F;, where
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Idea: Define AMG components based on Aj. Store only Ay, B, and wy.
Achievement: Robust AMG w.r.t changes of v. Optimal memory and computa-
tional complexities.

In Q = (0,1)? with discontinuous anisotropic diffusion coefficients.

1 >z, 102 y >z, 10t +z>1,
dl(x):{m? ?jzx dQ(X):{l sz df”(”‘):{lo—1 z+z<1.

Objective function: z(z,y, z) = sin(27x) cos(2my) sin(27z).

Tracking properties; N; = 115200, complexity ¢;/c, = 3.25/3.31.
v |u — z|o p No.iter.
107 ] 3.56(-1) | 0.30 21
107°% | 3.23(-1) | 0.16 17
107% | 4.57(-2) | 0.13 16

Convergence properties (v = 107)
Standard coarsening

N; P No.iter. cifer [lu— ||
486720 | 0.28 22 3.33/3.39 | 3.23(-1)
960400 | 0.30 25 3.35/3.42 | 3.22(-1)
Aggressive coarsening

N; p | No.iter. ci/er [lu — z||
486720 | 0.66 73 2.25/2.23 | 3.23(-1)
960400 | 0.67 80 2.26/2.25 | 3.22(-1)

Convergence analysis of AMG for optimality systems.
Under appropriate conditions there exists a positive constants § < 1 such that
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where & is the AMG error operator.



