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(Householder reflection)

Consider a vector

u =





u1
u2
u3



 ∈ R
3

with uTu = 1.

a) Compute the matrices P = uuT , Q = Id− 2P .

b) Use the rules for transposition to show that P 2
= P , P T

= P and Q2
= Id.

c) The transformation x 7→ Qx is called Householder reflection. To illustrate this name use

u =





0

0

1



 , x =





1

5

3



 ,

to compute P and Q and then determine Px,Qx and x − Px. Make a sketch that illustrates

how x is reflected through the x1x2-plane.


