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Calculation of Elementary Transcendental Function by
Arithmetic-Geometric Mean
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Abstract: In 1976, Brent showed that the elementary transcendental functions (exp z, log z, tan~! z, sinz,
coshz, etc) can be calculated in O(n(logn)? log(logn)) operations with relative error O(27™) as n — oo.
This algorithms depends on the theory of elliptic integrals, using the arithmetic-geometric mean method.

It’s learned that this method is effective when calculating by the high precision, but It isn’t known in what
kind of area this way is effective. In this paper, Elementary transcendental function was calculated and its
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validity was checked using algorithm of this Brent.
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1: double u( const double m ){
2 double a, b, c, s, epsl ;
3 double pi=3.141592653589793238 ;
4 a=1;b=sqrt(l-m) ;
5: while( a-b > epsl ){
6 c = (a+bh)/2 ;
7 b = sqrt(a*b) ;
8 a=2c¢c;
9: }
10: a = pi/(a+b) ;
11: s = sqrt(m) ;
12: while( 1-s > epsl ){
13: a = ax(1+s)/2 ;
14: s = 2xsqrt(s)/(1+s) ;
15: }
16: return ax(1+s)/2 ;
17: }
18: double t( const double m ){
19: double s, v, w, eps2 ;
20: v=1;s=sqrt(m) ;
21: while( 1-s > eps2 ){
22: w = 2xs*xv/(1+v*v) ;
23: w = w/(1+sqrt(1-w*w)) ;
24: w = (v+w)/(1-v*w) ;
25: v = w/(1+sqrt (1+wxw)) ;
26: s = 2xsqrt(s)/(1+s) ;
27: }
28: return (1+v)/(1-v) ;
29: }
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