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Supplement to

A Table of Elliptic Integrals of the Third Kind

By B. C. Carlson

This supplement contains Fortran codes for the functions

Re(x,y) and Ry(x,y,z,p). If y or p is negative, the Cauchy princi-

pal value is computed. The codes are followed by some numerical

values that were used to check the formulas in Sections 2 and 3.
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DOUBLE PRECISION FUNCTION RC(X,Y,ERRTOL,IERR)

THIS FUNCTION SUBROUTINE COMPUTES THE ELEMENTARY INTEGRAL
RC(X,Y) = INTEGRAL FROM ZERO TO INFINITY OF

-1/2 -1
(1/2)(T+X) (T+Y) DT,

WHERE X IS NONNEGATIVE AND Y IS NONZERO. IF Y IS NEGATIVE,
THE CAUCHY PRINCIPAL VALUE IS COMPUTED BY USING A PRELIMI-
NARY TRANSFORMATION TO MAKE Y POSITIVE; SEE EQUATION (2.12)
OF THE SECOND REFERENCE BELOW. WHEN Y IS POSITIVE, THE
DUPLICATION THEOREM IS ITERATED UNTIL THE VARIABLES ARE
NEARLY EQUAL, AND THE FUNCTION IS THEN EXPANDED IN TAYLOR
SERIES TO FIFTH ORDER. LOGARITHMIC, INVERSE CIRCULAR, AND
INVERSE HYPERBOLIC FUNCTIONS ARE EXPRESSED IN TERMS OF RC

BY EQUATIONS (4.9)-(4.13) OF THE SECOND REFERENCE BELOW.
REFERENCES: B. C. CARLSON AND E. M. NOTIS, ALGORITHMS FOR
INCOMPLETE ELLIPTIC INTEGRALS, ACM TRANSACTIONS ON MATHEMA-
TICAL SOFTWARE, 7 (1981), 398-403; B. C. CARLSON, COMPUTING
ELLIPTIC INTEGRALS BY DUPLICATION, NUMER. MATH. 33 (1979),
1-16.

AUTHORS: B. C. CARLSON AND ELAINE M. NOTIS, AMES LABORATORY-
DOE, IOWA STATE UNIVERSITY, AMES, IA 50011, AND R. L. PEXTON,
LAWRENCE LIVERMORE NATIONAL LABORATORY, LIVERMORE, CA 94550.
AUG. 1, 1979, REVISED SEPT. 1, 1987.

CHECK VALUES: RC(0,1,/4) = RC(1/16,1/8) = PI,

RC(9/4,2) = LN(2),

RC(1/4,-2) = LN(2)/3.
CHECK BY ADDITION THEOREM: RC(X,X+Z) + RC(Y,Y+Z) = RC(0,2),
WHERE X, Y, AND Z ARE POSITIVE AND X * Y = 2 * Z.
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