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Abstract： 

Eulerian derivatives of shape 

functionals in shape optimization can be 

written in two formulations of boundary 

and volume integrals. For shape 

functionals governed by the Stokes 

equation, we consider the mixed finite 

element approximations to the two types 

of shape gradients. We present a priori 

error estimates for the two approximate 

shape gradients. The theoretical analysis 

shows that the volume integral formula 

has superconvergence property. 

Numerical results are presented to 

verify theory and show practical 

applications in shape optimization of 

flows. 
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