Eigensolutions of the Helmholtz equation for a multiply connected domain with circular boundaries using the multipole Trefftz method
In this paper, 2D eigenproblems with the multiply connected domain are studied by using the multipole Trefftz method. We extend the conventional Trefftz method to the multipole Trefftz method by introducing the multipole expansion. The addition theorem is employed to expand the Trefftz bases to the same polar coordinates centered at one circle, where boundary conditions are specified. Owing to the introduction of the addition theorem, collocation techniques are not required to construct the linear algebraic system. Eigenvalues and eigenvectors can be found at the same time by employing the singular value decomposition (SVD). To deal with the eigenproblems, the present method is free of pollution of spurious eigenvalues. Both the eigenvalues and eigenmodes compare well with those obtained by analytical methods and the BEM as shown in illustrative examples. 
利用多極Trefftz法求解多連通與圓球邊界Helmholtz方程式的特徵解

在本文中，我們利用多極Trefftz法來求解二維多連通特徵值問題。藉由多極展開法的引入，我們將傳統Trefftz法推展到多極Trefftz法。利用加法定理將Trefftz基底展開到已知邊界條件的圓中心座標上。由於加法定理的引入，我們毋需使用配點法來建構一個線性代數系統。利用奇異值分解法，我們可同時求得特徵值與特徵向量。本法處理特徵問題時，不會產生假根問題。在示範例子中可看到，特徵值與特徵模態與解析法或邊界元素法結果相比，均得到良好的結果。
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