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1. Find a least-squares solution of the system of linear equations

x1 − 2x2 = 0
−x1 + x2 = 1

x1 − x2 = 1

2. Find a least-squares solution of the system of linear equations

x1 + x2 + x3 = 1
− x2 + x3 = 0

x1 + x2 = 3
2x1 + 2x2 = 4

3. Let C be a matrix such that CT C is invertible (this amounts to the
columns of C being linearly independent), and let W = Col(C). Define

P = C(CT C)−1CT .

Show

(a) P 2 = P

(b) If v ∈ W , then Pv = v.

(c) If v ∈ W⊥, then Pv = 0.
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