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Numerical Linear Algebra – homework #05

Problem 1 (Krylov spaces)

Let A ∈ Rn×n and q1 ∈ Rn. Show that the following statements are equivalent:

a) {q1, . . . , Ak−1q1} are lineary independent.

b) Kk−1(A, q1) = Kk+`(A, q1), ∀` ≥ 0.

c) Kk−1(A, q1) is an A-invariant subspace.

Problem 2 (Steepest Descent & CG)

Implement the method of the steepest descent und the CG method. Compare both methods for the
matrices from homework 3 A = delsq(numgrid(′S′, n))(Poisson-Matrix bzgl. [0; 1]2]) for n = 30 and
the right-hand side b = sum(A, 2). Compare the 2-norm of the residual, and the error norms ‖x−xk‖2
and ‖x− xk‖A and plot the results.
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