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Abstract
Recently, the null fields method (NFM) is proposed by Chen with his groups. In NFM, the fundamental solutions (FS) with the resource nodes outside of the solution domain are used in the Green formulas, and the FS are replaced by their series expansions. The Fourier expansions of the known and the unknown boundary conditions on the circular boundaries are chosen, so that the explicit discrete equations are easily obtained by means of orthogonality of Fourier functions. The NFM has been applied to elliptic and eigenvalue problems in circular domains with multiple holes, reported in many papers. So far there exists no error analysis for this new NFM, which is the goal of this paper. First, the solution of the NFM is equivalent to that of the Galerkin method involving the trapezoidal rule, and the renovated analysis is explored based on the finite element and boundary theory. Next, the error bounds are derived for the Dirichlet, the Neumann problems and their mixed types, and the optimal convergence rates can be achieved. Numerical experiments are carried out, to support the error analysis made.
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