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An overdetermined problem in 2d linearized hydrostatics 
 

We are interested in the boundary values of the vorticity transported by a two-
dimensional incompressible viscous fluid confined within rigid walls, and in the 

relation between them and the pressure gradient. We discuss the rigidity of Neumann's 
boundary conditions when solving for the pressure in the formal low Reynolds number 

limit, and we prove a related fact: that, in the class of smooth and simply connected 
planar open sets, the disc is the only possible minimiser under area constraint for the 

least eigenvalue for Stokes' operator in 2D.
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