
2 ( ) 0,u x x D∇ = ∈

(1, ) cosu φ φ=

2 ( ) 0,u x x D∇ = ∈  

(1, ) cosu φ φ=  

Exact solution 
1( , ) cos , 1,0 2u ρ φ φ ρ φ π
ρ

= > < <  

Exact solution 
( , ) cos ,0 1,0 2u ρ φ ρ φ ρ φ π= < < < <
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1. In the course, we used null-field integral equation 

)()(),()()(),(0 sdBstxsUsdBsuxsT
B

E

B

E ∫∫ −=  to obtain θθ cos),1( =t . 

Substituting the degenerate kernels ),( xsU I , ),( xsT I , θθ cos),1( =u , and 

θθ cos),1( =t  to )()(),()()(),()(2 sdBstxsUsdBsuxsTxu
B

I

B

I ∫∫ −=π  to obtain the 

  exact solution πφρφρ 20,10,),( <<≤≤u , where 

  
( )

( )

1

1

1ln ( ) cos ( ) ,
( , ) ln  

1ln ( ) cos ( ) ,

I m

m

E m

m

U R m R
m R

U s x r
RU m R

m

ρ θ φ ρ

ρ θ φ ρ
ρ

∞

=

∞

=

⎧
= − − >⎪⎪= = ⎨

⎪ = − − <
⎪⎩

∑

∑
 

 
Repeat the procedure by approaching the boundary from the domain for both the 
interior and exterior problems. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
【 BEM第 9次作業，日期：2004/11/17，檔名：bem09-2004.doc】陳正宗特聘教授 


