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Solutions to exercise set 4

1 Saad, Exercise 5.3 We first consider the system Ax = b with L = AK . Let

K = span{v1, . . . , vm},

Vm = [v1 | · · · | vm] ∈Rn×m .

In the first case, the approximate solution x̃ to Ax = b must satisfy

x̃ −x0 ∈K ,

(AVm)T(b − Ax̃) = 0.

Next, we consider the system AT Ax = ATb with L = K (orthogonal projection). The
approximate solution must now satisfy

x̃ −x0 ∈K ,

V T
m(ATb − AT Ax̃) = 0

⇓
(AVm)T(b − Ax̃) = 0.

Hence, we get the same system (AVm)T Ax̃ = (AVm)Tb or (AVm)T Aδ = (AVm)Tr0, where
x̃ = x0 +δ. This shows that the two methods are equivalent.
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