
Pseudospectra of Similarity Transformations

THEOREM. Let A = SBS−1. Then Λε(A) ⊆ Λκ(S)ε(B).

Notation. κ(X) ≡ ‖X‖‖X−1‖.

Proof. Suppose z ∈ Λε(A). The result follows from the inequality

ε−1 ≤ ‖(zI −A)−1‖ = ‖(zSS−1 − SBS−1)−1‖ ≤ ‖S‖ ‖S−1‖ ‖(zI −B)−1‖.

COROLLARY. If A is diagonalizable, A = V ΛV −1, then Λε(A) ⊆ Λ(A) + ∆κ(V )ε.

Notation. ∆δ ≡ {z ∈ C : |z| ≤ δ} is the closed disk of radius δ.

Set addition is defined componentwise: S1 + S2 = {s1 + s2 : s1 ∈ S1, s2 ∈ S2}.

History. The theorem is given, for example, in [ET00]. The corollary is a version of the Bauer-Fike
theorem [BF63], presented in the language of pseudospectra in [Tre99b].
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