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Abstract 

We present finite element analysis to a generalized Robin boundary value problem in a smooth 

domain. It consists in solving an elliptic equation in a bulk domain, which is coupled with another 

elliptic equation given on the boundary, through the normal directional derivative. Such a bulk-

interface coupled PDE appears as a simplified model for fluid-structure interaction problems, or 

problems with a dynamic boundary condition. Taking into account the discrepancy of the original 

domain and its polygonal approximation, we derive an optimal error estimate for the case of linear 

finite element approximation.  
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