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Basis Function A pproach 

Basic Idea

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

Integr al Equati on 
Basics
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Basis Function A pproach 

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 l� �
� �iotherwise,  0 x� �
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Convergence 
Analy sis

Example Problems 

1-D Firs t Ki nd Eq uati on
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Convergence 
Analy sis

Example Problems 

Colloc ation Discretization of 
1-D Equati on
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Convergence 
Analy sis

Example Problems 

One row for each collocation point

One column for each density value
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n = 10

n = 20

n = 40

Answers Are Getting Worse!!!Answers Are Getting Worse!!!
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Convergence 
Analy sis

Example Problems 

� �1,1x� 


� �  is unknownx�� � 3x x x� � 

The density must be computedThe potential is given

Solution = 3x
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Convergence 
Analy sis

Example Problems 

Colloc ation Discretization of 
1-D Equati on
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Numer ical R esul ts with in creasing  n 

n = 10

n = 20
n = 40

Eigenvalues accumulating at zero.Eigenvalues accumulating at zero.
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Convergence 
Analy sis

Example Problems 

Intu iti on about the 
Eigenval ues
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Convergence 
Analy sis

Example Problems 

2-D  Kind Equa tio n has 
fewer probl ems

� � � �0 00, 0, 0 1x x� �� � �

-1 1
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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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