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Exercise 4.3 (h-j)
Problem description:

Let
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(h) To what eigenvector of A would inverse iteration ultimately converge

(i) What eigenvalue of A would be obtained if inverse iteration were used with shif 
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?

(j) If QR iteration were applied to A, to what form would it converge: diagonal or trianbular? Why? 

Problem solution:

(h) First we have to calculate the eigenvalues and the corresponding eigenvectors. Inverse iteration converges to the eigenvector that corresponds to the eigenvalue with the smallest magnitude.

(i) It converges to the eigenvalue that is closest to 
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(j) QR iteration converges to block triangular form. If the matrix A is symmetric (that is 
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), the symmetry is preserved by QR iteration, therefore the successive calculated matrices Ak converge to triangular and symmetric form, hence diagonal. 

Results:

(h) The characteristic polynomial of A is 
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, which has roots at 
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, and these are the eigenvalues of A. Now we use the definition of the eigenvectors 
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 and with the values of lambda we get:
The eigenvector corresponding to eigenvalue 
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 and the eigenvector corresponding to eigenvalue 
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The eigenvalue with the smallest magnitude is 
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, therefore inverse iteration converges to 
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(i) The eigenvalue that is closest to 
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 is 
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(j) Matrix A is not symmetric (
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), therefore it converges to a triangular form.
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