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Problem

Repeat Exercise 5 with = 10−3 in the ∞ norm. Compare the results in parts (b) and (c) to

those obtained in Exercises 5 and 7 of Section 7.3 and Exercise 5 of Section 7.4.

Reference: Exercise 5

Perform only two steps of the conjugate gradient method with = −1 = on each of the following

linear systems. Compare the results in parts (b) and (c) to the results obtained in parts (b) and (c)

of Exercise 1 of Section 7.3 and Exercise 1 of Section 7.4.

Reference: Exercise 1 of Section 7.3

Find the first two iterations of the Jacobi method for the following linear systems, using x(0) = 0:

Reference: Exercise 1 of Section 7.4

Find the first two iterations of the SOR method with = 1.1 for the following linear systems,

using

x ( 0 ) = 0:

Reference: Exercise 5 of Section 7.3

Use the Jacobi method to solve the linear systems in Exercise 1, with = 10−3 in the ∞ norm.

Reference: Exercise 1

Find the first two iterations of the Jacobi method for the following linear systems, using x(0) = 0:

Reference: Exercise 7 of Section 7.3

Use the Gauss-Seidel method to solve the linear systems in Exercise 1, with = 10−3 in the

∞ norm.

Reference: Exercise 1

Find the first two iterations of the Jacobi method for the following linear systems, using x(0) = 0:

Reference: Exercise 5 of Section 7.4

Use the SOR method with = 1.2 to solve the linear systems in Exercise 1 with a tolerance 

= 10−3 in the ∞ norm.

Reference: Exercise 1

Find the first two iterations of the SOR method with = 1.1 for the following linear systems,

using

x ( 0 ) = 0:

Step-by-step solution

Claim: To solve the given linear system using conjugate gradient method  with

ten-digit rounding arithmetic.

The conjugate gradient method of Hestenes and Stiefel is a direst method designed to

solve a  positive definite linear system. It is very useful when employed as an

iterative approximation method for solving large sparse systems with nonzero entries.

When the matrix is preconditioned to make the calculations more effective, good results

are obtained in only about  iterations.

Comment

Consider  as an initial approximation to the exact solution.

The conjugate gradient method involves the computation of the following

Equations.

 and for 
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a. Consider the linear system of equations 

Use Maple to solve the linear system with  in the norm

Step1: compute the first iteration when 
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Step2: compute the second iteration when 
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Step3: compute the third iteration when 
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Result: Thus, the required solution is given by
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b. Consider the linear system of equations 

Use Maple to solve the linear system with  in the norm.

Step1: compute the first iteration when 
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Step2: compute the second iteration when 
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Step3: compute the third iteration when 
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Result: Thus, the required solution is given by

c. Consider the linear system of equations 

Use Maple to solve the linear system with  in the norm.

Step1: compute the first iteration when 
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Step2: compute the second iteration when 
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Step3: compute the third iteration when 
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Step4: compute the fourth iteration when 
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Result: Thus, the required solution is given by
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d. Consider the linear system of equations 

Use Maple to solve the linear system with  in the norm.

Step1: compute the first iteration when 
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Step2: compute the second iteration when 
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Step3: compute the third iteration when 
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Step4: compute the fourth iteration when 
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Result: Thus, the required solution is given by
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e. Consider the linear system of equations 

Use Maple to solve the linear system with  in the norm

Step1: compute the first iteration when 
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Was this solution helpful?
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Step3: compute the third iteration when 
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Step5: compute the fifth iteration when 
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Result: Thus, the required solution is given by
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f. Consider the linear system of equations 

Use Maple to solve the linear system by finding two iterations as shown below.

Step1: compute the first iteration when 
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Step2: compute the second iteration when 
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Step4: compute the fourth iteration when 
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Result: Thus, the required solution is given by
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