
Sensitivity of Linear Systems
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Ax = b

Perturbed Linear System

A(x + δx) = (b + δb)

‖δx‖2
‖δb‖2

≤ ‖A−1‖2 =
1
σn
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σn

Definition (Condition Number of A ∈ Cn×n)

κ2(A) = ‖A−1‖2 ‖A‖2 =
σ1

σn

Example.

A =

[
1 1
0 10−8

]
, σ1 ≈

√
2, σ2 ≈ 10−8/

√
2

κ2(A) ≈ σ1/σ2 = 2 · 108
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