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Homework Title: Exercise 3.18

Problem description:

Suppose that you are computing QR-factorization of the matrix

A=[1 1 1 1][1 2 3 4][1 4 9 16] by Householder transformation.

a) How many Householder transformations are required?

b) What does the first column of A becomes as a result of applying the first Householder transformation?

c) What does the first column then become as a result of applying the second Householder transformation?

d) How many Givens rotations would be required to compute the QR-factorization of A?

Problem solution:

a) 3 Householder transformations are required, because A has 3 columns.

b) The first column would be [-2 0 0 0] because Householder anhilates all subdiagonal values and -2 because then the norm stays the same as the norm of the first column.

c) First column stays the same, because Householder factorization only applies to right-hand-side columns of the concerned column.

d) Since Givens Rotation anhilates every cycle just 1 entry, the QR-factorization would require 6 rotations.

Results:

Discussion and Comments: 

