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Problem

Repeat Exercise 1 using the Inverse Power method.

Reference: Exercise 1

Find the first three iterations obtained by the Power method applied to the following matrices.

Step-by-step solution

Objective is to determine the first three iterations obtained by the Inverse Power method applied

to the given matrices with initial vector.

The following theory is required to understand the inverse power method.

Inverse Power Method:

It is the modification of the Power Method and yields the dominant eigenvalue and the associated

eigenvector at a faster convergence.

This method is applied to determine the eigenvalue of a given matrix  that is closest to a

specified number .

Comment

If  are the eigenvalues with associated linearly independent eigenvectors

of the matrix then the eigenvalues of the matrix  where, 

for  are given by  with the same eigenvectors.

Apply the Power Method to the matrix  as shown below.

 ,  and 

Here the following situation arises.

Comment

Continuation of the above

, where 

Where at each step,  is used to represent the smallest integer for which 

Finally the Inverse Power method concludes as shown below

Thus, the choice of  determines the convergence, provided that  is a unique dominant

eigenvalue of 

Comment

(a)

Consider the matrix and initial vector,

Determine the first three iterations obtained by the Inverse Power method applied to the matrix

 with  by using Maple technology as shown below.

Activate linear algebra package in maple by using with(LinearAlgebra) package.

Comment

Input the given matrix  and the initial vector 

> 

> 

> 

Comment

Find  in continuation of the above maple commands.

> 

> 

> 

Comment

Find  and  in continuation of the above maple commands.

> 

> 

> 

Comment

Select  or  so that,  and  are close to each other.

Find  and  in continuation of the above maple commands.

> 

> 

This maple output is the first iteration.

Comment

Determine the second iteration in continuation of the above maple commands.

Find  and  in continuation of the above maple commands.

> 

> 

Comment

Select  or  so that,  and  are close to each other.

Find  and  in continuation of the above maple commands.

> 

> 

This maple output is the second iteration.

Comment

Determine the third iteration in continuation of the above maple commands.

Find  and  in continuation of the above maple commands.

> 

> 

Select  or  so that,  and  are close to each other.

Find  and  in continuation of the above maple commands.

> 

> 

Thus, the approximate eigenvalue and the approximate eigenvector are

Comment

(b)

Determine the first three iterations obtained by the Inverse Power method to the matrix

with  by using Maple technology as shown below.

Input the given matrix  and the initial vector 

> 

> 

> 

Find  in continuation of the above maple commands.

> 

> 

Comment

Find  and  in continuation of the above maple commands.

> 

> 

> 

Comment

Select  or  so that,  and  are close to each other.

Find  and  in continuation of the above maple commands.

> 

> 

This maple output is the first iteration.

Comment

Determine the second iteration in continuation of the above maple commands.

Find  and  in continuation of the above maple commands.

> 

> 

Comment

Select  or  so that,  and  are close to each other.

Find  and  in continuation of the above maple commands.

> 

> 

This maple output is the second iteration.

Comment

Determine the third iteration in continuation of the above maple commands.

Find  and  in continuation of the above maple commands.

> 

> 
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Select  or  so that,  and  are close to each other.

Find  and  in continuation of the above maple commands.

> 

> 

Thus, the approximate eigenvalue and the approximate eigenvector are,

Comment

(c)

Determine the first three iterations obtained by the Inverse Power method to the matrix

with  by using Maple technology as shown below.

Input the given matrix  and the initial vector 

> 

> 

> 

Comment

Find  in continuation of the above maple commands.

> 

> 

> 

Comment

Find  and  in continuation of the above maple commands.

> 

> 

> 

Comment

Select  or  so that,  and  are close to each other.

Find  and  in continuation of the above maple commands.

> 

> 

Determine the second iteration in continuation of the above maple commands.

Find  and  in continuation of the above maple commands.

> 

> 

Comment

Select  or  so that,  and  are close to each other.

Find  and  in continuation of the above maple commands.

> 

> 

This maple output is the second iteration.

Comment

Determine the third iteration in continuation of the above maple commands.

Find  and  in continuation of the above maple commands.

> 

> 

Comment

Select  or  so that,  and  are close to each other.

Find  and  in continuation of the above maple commands.

> 

> 

Thus, the approximate eigenvalue and the approximate eigenvector are,

(d)

Determine the first three iterations obtained by the Inverse Power method to the matrix

with  by using Maple technology as shown below.

Input the given matrix  and the initial vector 

> 

> 

> 

Comment

Find  in continuation of the above maple commands.

> 

> 

> 

Comment

Find  and  in continuation of the above maple commands.

>

> 

> 

Comment

Select  or  so that,  and  are close to each other.

Find  and  in continuation of the above maple commands.

> 

> 

This maple output is the first iteration.

Determine the second iteration in continuation of the above maple commands.

Find  and  in continuation of the above maple commands.

Comment

> 

> 

Comment

Select  or  so that,  and  are close to each other.

Find  and  in continuation of the above maple commands.

> 

> 

This maple output is the second iteration.

Comment

Determine the third iteration in continuation of the above maple commands.

Find  and  in continuation of the above maple commands.

> 

> 

Comment

Select  or  so that,  and  are close to each other.

Find  and  in continuation of the above maple commands.

> 

Continuation of the above

> 

Thus, the approximate eigenvalue and the approximate eigenvector are,

Comment
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