
University of Technology Sydney
School of Mathematical and Physical Sciences

37233 Linear Algebra

Exercises 9

Question 1

Consider W = Span
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For each of the vectors yi :

(a) Decompose yi = y̌i + zi with y̌i = projW yi and zi ∈ W⊥

(b) Compute the distance from yi to W

Question 2

Use the Gram-Schmidt process to construct an orthogonal basis for

W = Span
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Following that, construct an orthonormal basis for W .

Question 3

Consider W = Span
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 and:

(a) Construct an orthogonal basis {v1,v2,v3} for W

(b) Obtain an orthonormal basis {u1,u2,u3} for W

Question 4

Extend the basis for W from Q4 of Workshop 9, to an orthonormal basis U for R3 .

Consider another set of vectors, forming matrix

Q = [q1 q2 q3 ] =

1 0 0
0 4/5 3/5
0 3/5 −4/5


(a) Check if {q1 q2 q3 } is an orthonormal basis Q for R3 .

(b) Calculate QQT and interpret the result in terms of projections.

(c) Calculate the change of basis matrix PQ←U from U to Q .

(d) By theorem, matrix PQ←U must be orthogonal. Verify it by analysing its properties.


