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Solution  of  BEMHW # 12 Dec, 21, 2004 



UI= Log@RD− ‚
m=1

∞ 1
m

 J ρ

R
Nm

 Cos@m Hθ − φLD;

UE= Log@ρD− ‚
m=1

∞ 1
m

 
i
k
jj R

ρ
y
{
zz

m
 Cos@m Hθ − φLD;

TI= ‚
m=1

∞ i
k
jj ρm

Rm+1
y
{
zz Sin@m Hθ − φLD;

TE= „
m=1

∞
i
k
jj Rm−1

ρm
y
{
zz Sin@m Hθ − φLD;

LI= „
m=1

∞
i
k
jj ρm−1

Rm
y
{
zz Sin@m Hθ − φLD;

LE= ‚
m=1

∞ i
k
jj Rm

ρm+1
y
{
zz Sin@m Hθ − φLD;

MI= „
m=1

∞

m 
i
k
jj ρm−1

Rm+1
y
{
zz Cos@m Hθ − φLD;

ME= „
m=1

∞

m 
i
k
jj Rm−1

ρm+1
y
{
zz Cos@m Hθ − φLD;

 
 
Regular Case 

θ = π;φ =
π

2
; ρ = 0.5;

 

U= −J‡
0.5

0
UE ÅR+‡

1

0.5
UI Å RN

T= −J‡
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0
TE ÅR+‡
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0.5
TI Å RN

L= −J‡
0.5

0
LE ÅR+‡

1

0.5
LI Å RN

M= −J‡
0.5

0
ME ÅR+‡

1

0.5
MI Å RN

 
 U T L M 

m=50 -0.334662 1.12714 0.824719 -3.6 
m=100 -0.334903 1.09715 0.794719 0.4 
Exact -0.335 1.10715 0.80472 -1.6 
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1 1,x s  1B

3B

4B 2B

2 2,x s

2 ( ) 0,u x x D∇ = ∈
(1,0.5)
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Singular Case 
 
 
 
 
 
 
 
 
 

πθ = , 0=φ , 0=ρ  

U1= −‡
0.5

ε
UI ÅR;

T1= −‡
0.5

ε
TI ÅR;

L1= −‡
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ε
LI ÅR;

M1= −‡
0.5

ε
MI ÅR;

 

0=θ , 0=φ , 0=ρ  

U2= ‡
ε

0.5
UI ÅR;

T2= ‡
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TI ÅR;

L2= ‡
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]0,21lim[ →+= εUUU  

]0,21lim[ →+= εTTT  
]0,21lim[ →+= εLLL  

]0,221lim[ →++= ε
ε

MMM  

 
 U T L M 

m=50 -1.69315 *0  *0
 4 

m=100 -1.69315 *0  *0  4 
Exact -1.693 π−  π  4 

* free of bump contribution. 
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2 ( ) 0,u x x D∇ = ∈
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