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Chapter 04.07
LU Decomposition – More Examples
Computer Engineering

Example 1

To infer the surface shape of an object from images taken of a surface from three different directions, one needs to solve the following set of equations.
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The right hand side values are the light intensities from the middle of the images, while the coefficient matrix is dependent on the light source directions with respect to the camera.  The unknowns are the incident intensities that will determine the shape of the object.

Find the values of 
[image: image2.wmf]1

x

, 
[image: image3.wmf]2

x

, and 
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 using LU decomposition.   

Solution
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The 
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 matrix XE "matrix"  is the same as the one found at the end of the forward elimination steps of the naïve Gauss XE "Gauss"  elimination method.
Forward Elimination of Unknowns
Since there are three equations, there will be two steps of forward elimination of unknowns.
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First step  
Divide Row 1 by 0.2425 and multiply it by 0, that is, multiply it by 
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.
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. Then subtract the result from Row 2.
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Divide Row 1 by 0.2425 and multiply it by 
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, that is, multiply it by 
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. Then subtract the result from Row 3.
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Second step

Now divide Row 2 by 0.2425 and multiply it by 
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, that is, multiply it by 
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. Then subtract the result from Row 3.
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The coefficient matrix after the completion of the forward elimination steps is
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Now find 
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From Step 1 of the forward elimination process
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 EMBED Equation.3  [image: image20.wmf]
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From Step 2 of the forward elimination process
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Now that 
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 are known, solve 
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to give
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Forward substitution XE "Forward substitution"  starting from the first equation gives
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Now solve 
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From the third equation,
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Substituting the value of 
[image: image45.wmf]3

x

 in the second equation,
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Substituting the value of 
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The solution vector XE "vector"  is


[image: image55.wmf]ú

ú

ú

û

ù

ê

ê

ê

ë

é

-

=

ú

ú

ú

û

ù

ê

ê

ê

ë

é

59

.

254

2328

.

4

10905

.

0

3

2

1

x

x

x


	SIMULTANEOUS LINEAR EQUATIONS
	

	Topic
	LU Decomposition – More Examples

	Summary
	Examples of LU decomposition

	Major
	Computer Engineering

	Authors
	Autar Kaw

	Date
	August 8, 2009

	Web Site
	http://numericalmethods.eng.usf.edu































































































04.07.1


_1306845249.unknown

_1306846119.unknown

_1306872252.unknown

_1311166400.unknown

_1311166429.unknown

_1311166769.unknown

_1311166844.unknown

_1311166757.unknown

_1311166403.unknown

_1306872519.unknown

_1306872629.unknown

_1311166353.unknown

_1306872615.unknown

_1306872504.unknown

_1306846601.unknown

_1306846615.unknown

_1306846733.unknown

_1306846201.unknown

_1306846404.unknown

_1306846142.unknown

_1306845570.unknown

_1306845742.unknown

_1306845983.unknown

_1306846012.unknown

_1306846048.unknown

_1306845892.unknown

_1306845584.unknown

_1306845416.unknown

_1306845533.unknown

_1306845401.unknown

_1292192296.unknown

_1306843805.unknown

_1306844471.unknown

_1306844814.unknown

_1306844092.unknown

_1292192315.unknown

_1292192342.unknown

_1292192346.unknown

_1292192419.unknown

_1292192339.unknown

_1292192303.unknown

_1292191841.unknown

_1292192260.unknown

_1292192292.unknown

_1292192247.unknown

_1180956107.unknown

_1292191802.unknown

_1292191830.unknown

_1292191783.unknown

_1180956450.unknown

_1180955243.unknown

_1180955783.unknown

_1047986177.unknown

