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High Performance Computation of Complete Elliptic Integral
Hikaru Samukawa
IBM Research, Tokyo Research Laboratory

Complete elliptic integral appears as a major kernal of numerical analysis programs, in which
Green function method or boundary element method is applied on axis-symmetric problems. Two -
typical methods are used, minimax approximation of Hastings form using logarithmic function and
arithmetic-geometric mean method. In this paper we focus on high-performance computation of
the integral. At first accuracy and performance of the above two methods are described, then a
fast method by table driven algorithm is proposed, and finally an application of Green function is
described. In this application, since complete elliptic integrals of the first kind and the second kind
cancel their precisions each other, special treatment for accuracy is required.
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