
MATH 245 Linear Algebra 2, Exercises for Chapter 2

1: (a) Let u1 = (1, 0, 2, 1)T , u2 = (1, 1, 3, 2)T , u3 = (1,−1, 2, 0)T and x = (3, 2,−1, 2)T . Let A = {u1, u2, u3} and
let U = Span A. Find Proj

U
(x).

(b) Let A =


1 2 1 3 4
2 3 1 5 6
1 1 0 1 3
−1 1 2 2 0

 ∈M4×5(R) and x =


2
1
4
1
2

 ∈ R5. Find Proj
Null(A)

(x).

2: (a) Let A ∈ Mk×n(R) with rank(A) = k, and let b ∈ Rn. Find a formula, in terms of A and b, for the point
x ∈ Rn with Ax = Ab which is nearest to the origin.

(b) Find the point x ∈ R4, of minimum possible norm, such that Ax = b, where

A =

 1 2 1 −1
2 3 1 −1
1 0 −1 1

 and b =

 3
4
−1

 .

3: (a) Let 0 6= u, v, w ∈ Rn. Suppose that w = su+ tv with s, t ≥ 0. Show that θ(u, v) = θ(u,w) + θ(w, v).

(b) Let [a, b, c] be a triangle in Rn. Let α = ∠bac, β = ∠cba and γ = ∠acb. Show that α+ β + γ = π.


