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Chapter 04.06 
Gaussian Elimination – 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 "5=a  and an outer 
radius of "5.6=c , while the outer cylinder has an internal radius of "5.6=c  and an outer 
radius of "8=b . Given psi1030 6×=E , 3.0=ν , 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 1c , 2c , 3c  and 4c  using naïve Gauss elimination. 
Solution 
Forward Elimination of Unknowns  
Since there are four equations, there will be three steps of forward elimination of unknowns. 
 
First step   
Divide Row 1 by 7102857.4 × and then multiply it by 7102857.4 × , that is, multiply Row 1 
by 1102857.4102857.4 77 =×× . 

( ) [ ] [ ]357 10887.700102307.9102857.411 Row ×−×−×=×  
Subtract the result from Row 2 to get 
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Divide Row 1 by 7102857.4 ×  and then multiply it by 5.6− , that is, multiply Row 1 by 

77 105167.1102857.45.6 −×−=×− . 

( ) [ ] [ ]37 101962.10014000.05.6105167.11 Row −− ×−=×−×  
Subtract the result from Row 3 to get 
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Divide Row 1 by 7102857.4 ×  and then multiply it by 0, that is, multiply Row 1 by 
0102857.40 7 =× . 

( ) [ ] [ ]0000001 Row =×  
Subtract the result from Row 4 to get 
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Second step   
We now divide Row 2 by 5107688.3 ×  and then multiply it by 29384.0− , that is, multiply 
Row 2 by 75 107966.7107688.329384.0 −×−=×− . 

( )
[ ] [ ]3

7

101492.642584.0414.3329384.00
107966.72 Row

−

−

×−−−

=×−×
  

Subtract the result from Row 3 to get 
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Divide Row 2 by 5107688.3 ×  and then multiply by 0 , that is, multiply Row 2 by 
0107688.30 5 =× . 

( ) [ ] [ ]0000002 Row =×  
Subtract the result from Row 4 to get 
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Third step   
We now divide Row 3 by 914.26−  and then multiply by 7102857.4 × , that is, multiply Row 
2 by 67 105924.1914.26102857.4 ×−=−× .   

( ) [ ] [ ]4576 109034.1102307.9102857.400105924.13 Row ×−×−×=×−×
Subtract the result from Row 4 to get 
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Back substitution    
From the fourth equation, 

4
4

5 109034.110625.5 ×=× c  
 
 
 

       21038373      −×= .  
Substituting the value of 4c  in the third equation, 

( ) 2
43 101953.157968.0914.26 −×=+− cc  

( )
914.26

57968.0101953.1 4
2

3 −
−×

=
− cc  

    ( )
914.26

103837.357968.0101953.1 22

−
××−×

=
−−

 

    41084692 −×= .  
Substituting the value of 43  and cc  in the second equation, 

( ) 3
4

5
3

7
2

5 10887.7104619.5102857.4107688.3 ×=×+×−+× ccc  
( )

5
4

5
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( ) ( ) ( ) ( )
5

25473

107688.3
103837.3104619.5108469.2102857.410887.7 

×
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=
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    3102615.4 −×=  
Substituting the values of 2c , 43  and cc  in the first equation, 

5
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( ) ( ) ( ) 3
432

5
1

7 10887.700102307.9102857.4 ×−=++×−+× cccc  
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    ( ) ( )
7

353

102857.4
102615.4102307.910887.7

×
×××−−×−

=
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    5102244.9 −×−=  
Hence the solution vector is 
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The stress on the inside radius of the outer cylinder is then given by 

 

( )
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