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Reference methodReference method
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Adaptive observer systemAdaptive observer system
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Fourier expansion and collocation Fourier expansion and collocation 
pointspoints

0
1

0
1

( ) ( cos sin )

( ) ( cos sin )

M

n n
n
M

n n
n

u s a a n b n

t s p p n q n

θ θ

θ θ

=

=

= + +

= + +

∑

∑

2M+12M+1 unknown Fourier unknown Fourier 
coefficientscoefficients

collocation pointcollocation point



8

Flowchart of present methodFlowchart of present method

0 [ (s, x) (s) (s, x) (s)] (s)
B

T u U t dB= −∫

Potential of Potential of 
domain pointdomain point

AnalyticalAnalytical

NumericalNumerical

Adaptive Adaptive 
observer systemobserver system

Degenerate kernelDegenerate kernel Fourier seriesFourier series

Linear algebraic equation Linear algebraic equation 

Collocation point and matching B.C.Collocation point and matching B.C.

Fourier coefficientsFourier coefficients



9

OutlinesOutlines

Review of the papersReview of the papers
Null field formulationNull field formulation
Results Results 

Applications to derive GreenApplications to derive Green’’s functions function
Problem statementProblem statement
Numerical exampleNumerical example

ConclusionConclusion



10

Example Example 
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Problem statementProblem statement
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Numerical example (eccentric)Numerical example (eccentric)
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Numerical example (eccentric)Numerical example (eccentric)
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Numerical example (annular) Numerical example (annular) 
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Numerical example (annular)Numerical example (annular)
m=30m=30
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Numerical example (annular) Numerical example (annular) 
m=50m=50
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ConclusionConclusion

A semiA semi--analytical method of the papers is reanalytical method of the papers is re--
formulated and verified successfully by the formulated and verified successfully by the CaulkCaulk’’ss
and and HoneinHonein’’ss examples.examples.
We apply the nullWe apply the null--field integral equation method to field integral equation method to 
derive the Green function for eccentric problems, and derive the Green function for eccentric problems, and 
the  results agree well with those of the  results agree well with those of MelnikovMelnikov data.data.
Comparison of semiComparison of semi--analytical and analytical in analytical and analytical in 
annular case brings  good results.annular case brings  good results.
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The endThe end
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