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Is this study, we evaluate a shape derivative and Hilbertian-regularized gradient of cost

functionals associated with solutions of boundary integral equations. We focus on two-

dimensional problems with smooth bounded domains and parameterize them using peri-

odic functions. The parameterization allows us to apply the Fréchet-differential calculus

in a straightforward manner. We apply the Hilbertian regularization technique to obtain

a gradient (descent direction) of the cost functionals. Some numerical examples are pre-

sented to verify the obtained sensitivity.
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Table 1:

Comparison with the shape deriva-

tive (28) and finite difference of j(r)

for various «.

(43'(r), P)ez,

Jr+7) —j(r)

1071 9.2718558840 x 1072 9.0251435633 x 102
1072 9.2718558840 x 1073 9.2672850514 x 1073
1072 9.2718558840 x 10~%  9.2715978824 x 10~*
107%  9.2718558840 x 1075  9.2718320717 x 105
107°  9.2718558840 x 1076  9.2718535226 x 10~°
107%  9.2718558840 x 10~7  9.2718556473 x 107
1077 9.2718558840 x 1078  9.2718558678 x 1078
1078 9.2718558840 x 1079  9.2718558387 x 10~
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M =80, EHROIZ 2N =320 & T 5,
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Fig.2: Convergence history of the objective
functional j.
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ted lines represent the zero isoline of
f. The dot indicates the observation
point z = (0,0)7.
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