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04.08
Gauss-Seidel Method – More Examples
Electrical Engineering

Example 1

Three-phase loads are common in AC systems. When the system is balanced the analysis can be simplified to a single equivalent circuit model. However, when it is unbalanced the only practical solution involves the solution of simultaneous linear equations.  In one model the following equations need to be solved.
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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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Substituting the guess values into the first equation
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Substituting the new value of 
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 and the remaining guess values into the second equation
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Substituting the new values of 
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, and the remaining guess values into the third equation
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Substituting the new values of 
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, and the remaining guess values into the fourth equation
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Substituting the new values of 
[image: image30.wmf]ar

I

, 
[image: image31.wmf]ai

I

, 
[image: image32.wmf]br

I

, 
[image: image33.wmf]bi

I

, and the remaining guess values into the fifth equation
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Substituting the new values of 
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, and the remaining guess value into the sixth equation
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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
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Substituting the values from Iteration #1 into the first equation
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Substituting the new value of 
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 and the remaining values from Iteration #1 into the second equation
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Substituting the new values of 
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, and the remaining values from Iteration #1 into the third equation
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Substituting the new values of 
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, and the remaining values from Iteration #1 into the fourth equation
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Substituting the new values of 
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, and the remaining values from Iteration #1 into the fifth equation
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Substituting the new values of 
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, and the remaining value from Iteration #1 into the sixth equation
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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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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 decreasing, but are still high. Allowing for more iteration, the relative approximate errors decrease significantly.
	Iteration
	
[image: image101.wmf]ar

I


	
[image: image102.wmf]ai

I


	
[image: image103.wmf]br

I


	
[image: image104.wmf]bi

I


	
[image: image105.wmf]cr

I


	
[image: image106.wmf]ci

I



	32

33
	119.33
119.33
	–71.973
–71.973
	–116.66
–116.66
	–57.432
–57.432
	13.940
13.940
	119.74
119.74


	Iteration
	
[image: image107.wmf]%

1

a

Î


	
[image: image108.wmf]%

2

a

Î


	
[image: image109.wmf]%

3

a

Î


	
[image: image110.wmf]%

4

a

Î


	
[image: image111.wmf]%

5

a

Î


	
[image: image112.wmf]%

6

a

Î



	32

33
	
[image: image113.wmf]7

10

0666

.

3

-

´



[image: image114.wmf]7

10

7062

.

1

-

´


	
[image: image115.wmf]7

10

0047

.

3

-

´



[image: image116.wmf]7

10

6718

.

1

-

´


	
[image: image117.wmf]7

10

2389

.

4

-

´



[image: image118.wmf]7

10

3601

.

2

-

´


	
[image: image119.wmf]7

10

7116

.

5

-

´



[image: image120.wmf]7

10

1801

.

3

-

´


	
[image: image121.wmf]5

10

0941

.

2

-

´



[image: image122.wmf]5

10

1647

.

1

-

´


	
[image: image123.wmf]6

10

8238

.

1

-

´



[image: image124.wmf]6

10

0144

.

1

-

´




After 33 iterations, the solution vector is
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The maximum absolute relative approximate error is 
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