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Numerische Lineare Algebra 2 — Schur-Parlett Algorithm for f(A).

Let A € C™" and f(z) be sufficiently smooth (e.g., analytic in convex set  with A(A) C Q). The
following algorithm computes f(A) using the Schur form of A and the block-Parlett recurrence.

Algorithm 1 Schur-Parlett Algorithm

Input: A € C™*", f(2)
Output: F = f(A).

1: Compute, partition, and order Schur form of A:
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2: Evaluate f at the diagonal blocks: Fj; = f(Ry;).
3: fori=1,...qdo
4: forj=i—-1,i—2,...,1do
5: Get upper triangular blocks Fj; of F':= f(R) by solving the Sylvester equations
j—1
RiiFij — FijRj; = FyiRij — RijFj; + > (FinRij — RipFrj) -
k=i+1
6: end for
7: end for

8: Backtransformation: F' + QFQ*.

Remarks:

Incorporation of real Schur form for A € R™*™ possible, but eigenvalue placement s.t. |[A; — Ag| <
¢ difficult.

Ordering of the Schurform to the required form done by additional unitary transformations.
Usually § = 0.1.

Functions of atomic block f(R;;), e.g., by Taylor series.

Cost approximately 28n3. Can be up to n*/3 in worst cases when very large diagonal blocks
appear.

Best general f(A) algorithm. Price to pay: derivatives of f needed if diagonal blocks of size > 1
appear.

The algorithm is the basis of the MATLAB® routine funm.
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