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Numerical Linear Algebra — 2. Ubung

Exercise 1 (Householder transformation)

Let P =1, —vv', where v € R, ||v||z = 1. Verify that P is a projection operator. What is the kernel
of P? Illustrate the projection in a figure.

Let H = I, — 2vv'. Prove that H is invertible. What is its inverse? What is the geometric interpre-
tation of H?

Let x, y be given vectors with |y|2 = 1. Let u =z — ||z||2y and v = HﬂjLHz' Compute Hz.
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Compute the QR decomposition of the matrix A = T 11 4 by using matrices of the form
-2 =2 -1
H.
Exercise 2 (Givens rotations)
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Compute the QR decomposition of the matrix A = 0 —4 -3 by using Givens rotations.
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