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Numerical Linear Algebra – homework #11

Problem 1 (Lemma 7.2 from the lecture notes)

Let µ ∈ Λ(H), where H is an unreduced Hessenberg matrix (i.e. hj+1, j 6= 0, j = 1, . . . , n − 1) and

H − µI = QR a QR decomposition. Show, that for H̃ := RQ+ µI it holds:

h̃n,n−1 = 0, h̃n,n = µ.

What happens if µ is not an eigenvalue but µ+ e is for ‖e‖ < ε?

Problem 2 (Symmetry in generalized eigenvalue problems)

Let A = AT and B = BT > 0. The transformation to B−1A leads to a nonsymmetric eigenvalue
problem. Derive a way to transfer the generalized eigenvalue problem

Ax = λBx

into a symmetric classic eigenvalue problem Mx = λx, M = MT.
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