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Motivation Error analysis Algorithm Preprocessing Numerical experiments

Schrodinger equation in 3D
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Leja interpolation

Numerical experiments

Interpolation points
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Interpolation polynomial L, -(x) = e* used here for
Lmc(A)v ~ v,

costs dominated by matrix-vector products.
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Theory 2

A power-series expansion of AA = hy.1 (A) has the bound

| hm+1.c(A)] = | Z 3k.cAk|| < Z |3k.6|||A||k =5 Em+1-6(||A||)-
k=1 k=1

We can compute

77m+1.c(H)

= tol.

Hm.c := unique positive root of

in high accuracy.

compare Al-Mohy and Higham (2011)
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Theory 3

Select m, and s such that
L. (s71A) = 24 with || AA| < tol|| Al
is computed with the least matrix-vector products.
Total cost for interpolation polynomial of degree m
Cm(A) = ms = m[[[A]|/0m] -

Optimal choice:

m. = argmin {m[|Al/0n]} s = lIAl/6m.].

compare Al-Mohy and Higham (2011)
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Algorithm - Input A. v, tol
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/o Log(s~HA—pl))|
by Newton interpolation with Leja points in [—fog, fog].
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