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On a discretisation of a BIE for the Laplace equation in 3D with Calderén’s preconditioning
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A Galerkin discretisation method for a boundary integral equation (BIE) with Calderén’s
preconditioning is discussed. Calderén’s preconditioning is known as one of the effective
preconditioning for the boundary element method (BEM). In discretisation of the bound-
ary integral equation with Calderén’s preconditioning, non-standard basis functions such
as piecewise linear functions defind on barycentric elements are necessary since multi-
plication of two pseudo-differential operators with different orders has to be calculated
in Calderén’s preconditioning. In order to avoid the use of the barycentric elements,
a new discretisation of the Calderén-preconditioned BIE is proposed in this paper. In
this method, the integral operators are discretised with piecewise constant and the Rao-
Wilton-Glisson basis functions by transforming the two pseudo-differential operators with
different orders into ones with the same orders with the help of integral by parts. The

proposed method are compared with conventional methods through some numerical ex-

amples.
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