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Homework Problems for April 12
Equation 5.19 in the text is a set of five equations in five unknowns that can be simply solved by direct methods.  The solution to the equations is given by equation 5.20 in the text.  In this homework assignment, you will use this solution set to demonstrate the application of iterative solution techniques.  Each problem below asks for the same information using three different iteration techniques.
1.
Use the Jacobi method, with initial guesses of zero for all the variables, to iterate on the solution.  

(a)
Determine the residuals in each equation before any iterations are done.  What is the maximum residual?

(b)
Take three iterations.  At the end of these three iterations determine the following items: (i) the residual in each equation, (ii) the maximum residual, (iii) the ratio of the maximum residual just found to the maximum residual before the start of iterations, (iv) the maximum change in a variable, and (v) the maximum relative change in a variable.

2.
Use the Gauss-Seidel method, with initial guesses of zero for all the variables, to iterate on the solution.  

(a)
Determine the residuals in each equation before any iterations are done.  What is the maximum residual?

(b)
Take three iterations.  At the end of these three iterations determine the following items: (i) the residual in each equation, (ii) the maximum residual, (iii) the ratio of the maximum residual just found to the maximum residual before the start of iterations, (iv) the maximum change in a variable, and (v) the maximum relative change in a variable.

3.
Use the successive over relaxation with a relaxation factor,  = 1.2 and initial guesses of zero for all the variables, to iterate on the solution.
(a)
Determine the residuals in each equation before any iterations are done.  What is the maximum residual?

(b)
Take three iterations.  At the end of these three iterations determine the following items: (i) the residual in each equation, (ii) the maximum residual, (iii) the ratio of the maximum residual just found to the maximum residual before the start of iterations, (iv) the maximum change in a variable, and (v) the maximum relative change in a variable.
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