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EVALUATING THE FR ECHET DERIVATIVE OF THE MATRIX PTH ROOT *

JOAO R. CARDOSO'

Abstract. This paper shows that computing the Fréchet derivativi@fatrixpth root is equivalent to solve
a sequence gb Sylvester equations. This provides the theoretical sugpatesign an algorithm for the effective
computation of the Fréchet derivative. The conditionifghe Sylvester sequence is addressed and some numerical
experiments are carried out to illustrate the results.

Key words. conditioning, matrixpth root, Sylvester equation, Fréchet derivative, Kromegkoducts, pertur-
bation theory

*Received January 25, 2011. Accepted for publication JurR0®1. Published online July 4, 2011 Recom-
mended by A. Frommer.

t Coimbra Institute of Engineering, Rua Pedro Nunes, 3036imbra — Portugal, and Institute of Systems
and Robotics, University of Coimbra, Polo Il, 3030-290 @bia — Portugalj(ocar @ sec. pt)

202



