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Chapter 04.08
Gauss-Seidel – More Examples
Civil Engineering
Example 1

To find the maximum stresses in a compound cylinder, the following four simultaneous linear equations need to be solved. 
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In the compound cylinder, the inner cylinder has an internal radius of 
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, while the outer cylinder has an internal radius of 
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, and that the hoop stress in the outer cylinder is given by 
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, 
find the stress on the inside radius of the outer cylinder.
Find the values of 
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 using the Gauss-Seidel Method. Use
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as the initial guess and conduct two iterations.
Solution

Rewriting the equations gives
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Iteration #1

Given the initial guess of the solution vector XE "vector"  as
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we get
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The absolute relative approximate error for each 
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At the end of the first iteration, the estimate of the solution vector XE "vector"  is
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and the maximum absolute relative approximate error is 
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Iteration #2

The estimate of the solution vector XE "vector"  at the end of Iteration #1 is



[image: image38.wmf]ú

ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ê

ë

é

´

´

´

´

-

=

ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

-

-

2

4

3

4

4

3

2

1

10

8675

.

2

10

4125

.

2

10

5569

.

1

10

6249

.

1

c

c

c

c


Now we get
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The absolute relative approximate error for each 
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At the end of the second iteration, the estimate of the solution vector is
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and the maximum absolute relative approximate error is 
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At the end of the second iteration the stress on the inside radius of the outer cylinder is calculated
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Conducting more iterations gives the following values for the solution vector XE "vector"  and the corresponding absolute relative approximate errors.
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After six iterations, the absolute relative approximate errors are not decreasing. In fact, conducting more iterations reveals that the absolute relative approximate error does not approach zero or converge to any other number.
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