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Laplace’s Equation  
in 3-D

Basis Function Approach 
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Put collocation points at
panel centroids

icx Collocation
point
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Normalized 1-D 
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Basis Function Approach 
Collocation Discretization of 
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Normalized 1-D 
Problem

Simple Quadrature Scheme 
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Normalized 1-D 
Problem

General  Quadrature Scheme 

Meeting the exactness 
criteria
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Normalized 1-D 
Problem

General  Quadrature Scheme 

Computing the points and 
weights
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General  Quadrature Scheme 

Computing the points and 
weights
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General  Quadrature Scheme 

Use different polynomials
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Each  polynomial mustic
Contain an  termix

Be linearly independent 
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Normalized 1-D 
Problem

General  Quadrature Scheme 

Using orthogonality and  
roots
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Normalized 1-D 
Problem

Simple Quadrature Scheme 
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Gauss-Quad

Simple Quad

Number of Points
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r
r
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Approximately
Integrating
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Symmetrically 
Normalized 1-D 
Problem

Comparing Quadratures 

Evaluation Point Placement

-1 1

Simple-Quadrature Points

0

Gauss-Quadrature Points
0-1 1
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The Singular 
Kernel Problem

Symmetrized 1-D Exmaple 
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even with many 
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