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1. Please plot the degenerate kernel of the closed-form fundamental solution. 

Closed-form： 
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Degenerate form： 

2 2

2

21
2 2

2

21 2

( , ) (1 ln ) ln (1 2ln )cos( )
1 1cos[ ( )]

( 1) ( 1)
( , ) (1 ln ) ln (1 2ln )cos( )

1 1cos[ ( )] cos[ ( )] ,
( 1) ( 1)

( , )

I

m m

m mm m
E

m m

m mm m

U s x R R R R R

m
m m m mR R

U s x R R
R Rm m R

m m m m

U s x

ρ ρ θ φ
ρ ρθ φ

ρ ρ ρ ρ ρ θ φ

θ φ θ φ ρ
ρ ρ

+∞

−
=

+∞ ∞

−
= =

= + + − + −

− − +∑
+ −

= + + − + −

− − + − >∑ ∑
+ −

= 2
cos[ ( )] ,m Rθ φ ρ

∞

=
− >∑

⎧
⎪⎪
⎨
⎪
⎪⎩

 

where ),( φρ=x  and ),( θRs = . 
The origin of the observer coordinate system depends on you. 
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Polar coordinate ),( φρ=x  and ),( θRs = . 

Y 

X

Y’

X’
O’


