CONSTANTS AND FUNCTIONS OF MATHEMATICS: A SELECTION OF NUMERICAL VALUESH
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Calculations use high-performance multiple precision floating point programs designed for numbers with about 102...10” decimal digits of
precision. Certain integer functions and coefficients use symbolic math. Multiplication uses O (N 2) traditional and O (N 10g2(3)) Karatsuba
as well as O (N logy (N)) Schonhage-Strassen FFT algorithms. Fast Fourier Transforms use the “Fastest Fourier Transform in the West”
(FFTW) with the calculations distributed among 2 CPU cores using parallel threads. Integer Power (V) uses exponentiation by squaring.
Integer Root ® uses quadratically convergent Newton iteration. Constants (* such as 7, e and v use Gauss arithmetic-geometric
algorithms and binary splitting for computation of up to 32 million decimal digits. The calculation of one million decimal digits of 7 takes
less than 10 seconds on a modern dual-core system. Elementary Transcendental Functions () use Taylor series, argument scaling,
recursion and Newton iteration. Orthogonal Polynomials use generating functions and recursion. Primes and Prime Factorization use
sieves and divide-and-conquer. Elliptic Integrals (*) use arithmetic-geometric methods. Gamma ) uses recursion and asymptotic series.
Polygamma ™) uses recursion, asymptotic series and Euler-Maclaurin summation. Zeta () uses the product over all primes, an accelerated
sum of reciprocal powers, and Euler-Maclaurin summation. Airy uses Taylor series, asymptotic series and Bessel function representation.
Bessel (®) uses Taylor series, recursion, asymptotic hypergeometric series and uniform asymptotic Airy type expansions. Hypergeometric
including Legendre (©) uses Taylor series, recursion and various asymptotic series. Software design uses Microsoft® Visual Studio@ 2008,
GNU Compiler Collection (GCC) 4.3.3, GNUmake 3.81, Intel® C++ 11.0.066, Mathematica® 7.0.1, the C++ programs e_float and
mp_cpp (ckormanyos@yahoo.com), GNU Multiple Precision (GMP) 4.2.4, and FFTW 2.15. Visualization uses KETEX.

T 7 Archimedes’ constant; e the natural logarithm base; v the Euler-Mascheroni constant; v/2 Pythagoras’ constant; /1,234,577 an integer root of a random prime number; (237’156’667 — 1) 1 subtracted from a huge integer power of 2 expressing
the 46" Mersenne prime number; log(2) the natural logarithm of 2; tan (%) the tangent of a rational number; K (%) the complet?we;lliptic integral of a rational number; T" (%) the Gamma function of a rational number; (7 (%) the 7th

order Polygamma function of a rational number; ((3) the Zeta function of the prime number 3, also known as Apéry’s constant; Ja (W) the second order cylindrical Bessel coefficient of a rational number; Y3 000,020/3)(1,000,033) a cylindrical

. P1/3 (@

Neumann function with a very high rational order evaluated for a prime-numbered argument in the transition region; P, 7 509) a hypergeometric Legendre function with rational degree and rational order evaluated for a rational argument.



