IP.com

PriorArtDatabase

Technical Disclosure

Method and Means for Hypergeometric Function Calculation on an
Array Processor

Author(s): 1BM TDB
Grant, PM

IP.com number: 1PCOM0O00054707D
Original Publication Date: March 1, 1980
Original Disclosure Information: TDB 03-80 p4699-4701
IP.com Electronic Publication: February 13, 2005

IP.com, Inc. is the world’s leader in defensive publications. The largest and most innovative companies publish
their technical disclosures into the IP.com Prior Art Database. Disclosures can be published in any language,
and they are searchable in those languages online. Unique identifiers indicate documents containing chemical
structures as well as publications open for comment in the IP Discussion Forum. Disclosures are published
every day online and also appear in the printed IP.com Journal. The IP.com Prior Art Database is freely
available to search by patent examiners throughout the world.

Client may copy any content obtained through the site for Client's individual, noncommercial internal use only.
Client agrees not to otherwise copy, change, upload, transmit, sell, publish, commercially exploit, modify, create
derivative works or distribute any content available through the site.

Note: This is a pdf rendering of the actual disclosure. To access the notarized disclosure package containing an
exact copy of the publication in its original format as well as any attached files, please download the full
document from the IP.com Prior Art Database at: http://www.ip.com/pubview/IPCOMO000054707D

%

WWW.ip.com

Copyright © IP.com, Inc. All rights reserved.



Method and Means for Hypergeometric Function Calculation on an Array
Processor

This article describes a method for efficient calculation
in the hardware of an array processor, of those hypergeometric
functions which are defined by successive differentiation of a seed
function. Examples are the Legendre functions, defined by:
P(Im)(z) = (1-z/2/) Im/2/ d/m/P(l)(z) over dz/m/.
where P (z) is the I-th Legendre polynomial; the associated Laguerre
functions, defined by:
L/s/(r)(Rho) = d/s/ over d Rho/s/ L(r)(Rho).
where L (P) is the 4-th Laguerre polynomial; and the spherical Bessel
functions, defined by:
j(n) () = z/n/ (-1 over z d over dz) /n/ sin z over z.

The attribute which permits the utilization of an array
processor in the calculation of such functions resides in the fact
that the seed function can be usually represented as a polynomial
whose general term is simply:

a(n) z/n/.
with general derivative
See Original.

Thus, if in the calculation of the seed function polynomial either by recursion
as in the case of Legendre and Laguerre polynomials, or by economization as for
spherical Bessel functions, one forms an appropriate array of coefficients and
exponents, the calculation of the required hypergeometric function becomes a
trivial shift and multiply operation of this array in hardware capable of parallel
array operations. Often the seed function itself can be calculated via such array
manipulations, as, for example, when we define the Legendre polynomials by
Rodriquez' formula: See Original.

In function ALF, lines 10-12 compute the coefficients and exponents of the
seed Legendre polynomial by recursion. Lines 13-14 compute the required value
of the associated Legendre function by the array manipulation algorithm
discussed in this article.

The figure diagrammatically depicts the parallel processor architecture
necessary for calculating hypergeometric function through application of Egs. (4)
and (5). The an, Zn, and n arrays are assumed to be previously loaded as is
also the m-counter. The result will be accumulated in the n array. The n array is
provided with a cumulative multiplier, that is, the product developed in the ith
element is the product of i, i-1, i-2, ..., i-m + 1. The numbers 1, 2, and 3
emanating from the clock denote the timing sequence.
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