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Basis Function Approach 

Basic Idea

Example Basis
Represent circle with straight lines
Assume  is constant along each lineσ

Integral Equation 
Basics
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Basis Function Approach 

1) Pick a set of n Points on the 
surface

1x

2) Define a new surface by 
connecting points with n lines.

( )i3) Define 1 if  is on line  ix x lϕ =
( )iotherwise,  0 xϕ =
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Laplace’s Equation 
in 2-D

Basis Function Approach 
Galerkin
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Convergence 
Analysis

Example Problems 

1-D First Kind Equation

( )  is unknownxσ( ) 3x x xΨ = −
The density must be computedThe potential is given

Solution = 3x
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σ
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Convergence 
Analysis

Example Problems 
Collocation Discretization of 

1-D Equation
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Convergence 
Analysis

Example Problems 
1-D First Kind Equation 

Difficulty
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′ ′ ′Κ ≡ − # Κ = Ψ"

Denote the integral operator as K

The integral operator is singular has a null spaceΚ
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-1 1

( )
1

0 0

1

0x x x dSσ σ
−

′ ′ ′Κ = − ="
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n = 10

n = 20
n = 40

Eigenvalues accumulating at zero.Eigenvalues accumulating at zero.
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Convergence 
Analysis

Example Problems 
2-D  Kind Equation has 

fewer problems
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n = 10

n = 20 n = 40

Eigenvalues do not get closer to zero.Eigenvalues do not get closer to zero.
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