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邊界元素法於混合型邊界條件之二維聲場真假特徵解探討  
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摘要 

本文採用複數型邊界元素法、實數部邊界元素法、虛數部邊界元素法及多倒易法有限

元素法求解混合型邊界條件聲場之自然聲頻與自然聲模並與 FEM 的結果來比較。以複數
型邊界元素法解內域問題不會有假特徵值。採用實數部邊界元素法、虛數部邊界元素法或

多倒易法解內域問題則會產生假特徵值。此結果與 Dirichlet邊界條件或 Neumann邊界條件
之聲場問題所產生的假特徵值相同，再次說明了假特徵值的出現只與使用的方法（奇異方

程或超強奇異方程、單層勢能或雙層勢能）有關，而與問題的邊界條件型式無關。文中算

例均成功地予以數值驗證。 
關鍵字: 混合型邊界條件、對偶邊界元素法、奇異方程、超強奇異方程 
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Table 1. The comparison for the former five eigenvalues and eigenmodes by using different 
methods, the complex-valued BEM, the real-part BEM, the imaginary-part BEM, the  
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Table 2(a). Detection of true eigenvalues by using the complex-valued BEM. 

Boundary element mesh 
N=30 
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SVD updating terms for the true eigensolutions   
Original problem 
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Table 2(b). Detection of true and spurious eigenvalues by using the SVD updating terms and  

updating documents for the real-part BEM. 

Spurious 
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Spurious 

( )kYn
' of Zeros  

( )kYn of Zeros

0=u  

0=t

True 

0=u  

0=t

Boundary element mesh 
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SVD updating terms for the true eigensolutions   
Original problem 
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Complementary problem  
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Table 2(c). Detection of true and spurious eigenvalues by using the SVD updating terms and 

updating documents for the imaginary-part BEM. 
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SVD updating terms for the true eigensolutions  
Original problem 
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Table 2(d). Detection of true and spurious eigenvalues by using the SVD updating terms and 

updating documents for the MRM. 
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