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We consider the non-symmetric coupling of finite and boundary elements to solve second
order uniform elliptic partial differential equations defined in unbounded domains. We
present a novel condition that ensures the ellipticity of the associated bilinear form, keeping
track of its dependence on the linear combination coefficients of the interior domain equation
with the boundary integral one. We show that an optimal ellipticity condition, relating the
minimal eigenvalue of the diffusion matrix to the contraction constant of the shifted double-
layer integral operator, is guaranteed by choosing a particular linear combination. This
latter condition is always satisfied when the interface is a circle. These results generalize
those obtained in Of and Steinbach [2] and [3], and in Steinbach [4] where the simple sum of
the two coupling equations has been considered. Numerical examples confirm the theoretical
results on the sharpness of the presented estimates.
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