RECOMP II USERS' PROGRAM NO. 1100

PROGRAIT TITLE:

PROGRAM CLASSIFICATION:

" AUTHOR: -

- -‘PURPOSE:

. DATE:s.

RECOMP ITI BESSEL FUNCTION OF THE SECOND
KIND, ORDER ONE SUBROUTINE (FLOATING
POINT, RELOCATABLE)

Subroutine

Philip Sheldon

Sylvania Electronic Systems :
A Division of Sylvania Electric Products, Inc.
Waltham, liassachusetts ‘ ' o

To compute the Bessel function of the‘Second“
kind, order one of a floating point argument,
found in the A and R registers.

10 October 1961°

Published by

RECOMP Users!' Library

at

AUTONETICS INDUSTRIAL PRODUCTS

A DIVISION OF NORTH AMERICAN AVIATION, INC.
3400 E. 70th Street, Long Beach 5, Calif.

- DISCLAIMER

Although it is assumed that all the precsutions have been
faken to check out this program thoroughly, no responsibility
fs taken by the originator of this program for any erroneous
results, misconceptions, or misrepresentations that may appear
in this program. Furthermors, no responsibility is taken by
Autongtics Industrial Products for the correct reproductions of
this pragram. No wammoy’, express or implied, is extended

by the use or application

the program.



RUG 1100 ' _ o o Page 1
- PROGRAM TITLE: RECOMP IT BESSEL FUNCTION OF THE SECOND KIND,
: ORDER ONE SUBROUTINE (FLOA’.I‘ING POINT, REIDCATABLE) '

1. PURPOSE

1.1 To coampute the Bessel function of the second kind, order one of &
floating point argument, found in the A and R registers.

2. METHOD
2.1 For 0<X <8,

PN X L2 1 N
N (X) = = (Came & Iog, 3 ) 5(X)- 33 - 3 Z Ay
) n=0 .
vhere | o :
| 2nel ) o '
, n (x{e) [ 1.1 1 __J_.__]
An= (-1) S ETN 2(1+2+34 ... +n)+ =

end N is the smallest integer for which A < 10712,

2.2 For 8 < x <oo.

sin (X ».-31{5)

] 1/2

FCERE

N :
- Z (-1 [Ban_lcos(x - %ﬁ) + B, sin(X - %’-‘)] '
=l ‘ ‘ : ‘

‘waere - -
B, - 12, 2,52 .., (21'3)2(21'1)(21*1)
il (8x)i

and vhere N i3 the fivst in‘c.egér for which

s : -12
BQN > Ben-l, or BS.’N < lQ ’

whichever occurs first.
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3. RESTRICIIONS
3.1 Renge of Argument X > 0O
3.2 Contents of L and V loops are destroyed.

3.3 The following subroutines should be in memory: sin-cos(AN-Ola 1)
log, (AN-037), J, (AN-056).

- 3.4 The following modifications should be mede in AN-056 so that it will

use AN-012.1
- L(Origin plus 00L1) TRA 0000 NgP
NgP ngp
4. USE |
k.1 Calling Sequence
¢ : FCA ARG
S T .
e
ol 1 PZE L{an-012.1)
! PZE L(AN-056)
—— man meew evt (e e oo S e mt e mve e ane e ooy v - -
!
a2 PZE L{AN-037)
! ERROR RETURN
T T, o o - - o aa — -
]
&3 ,  HORMAL RETURN

L.2 This routine occupies words 0000 thru 0167 or 120 full words.

k.3 Minimum Accurscy: 8 decims) places. If speed is desired and several
fever accurate places are needed, it is suggested that 10°F be enterea
into location 0162-3, where P is one more than the mmber of accurate

- decimel places xrequired.

- bl After & normal exit the value of the function is found in the A and R
regisivers. Error return 1ls caused by negative argument.
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5. CODING INFORMATION
5.1 Constants

5.1.1 Floating Point

1.0
2.0
8.0

- 2fn = 0.63661 9772
Gamms. = 0.57721 56649
31(/’+- = '
3.0

| 10-12

5.1.2 Fixed Polnt

letB3® in 0003
1 st B33 in 0005

| ',5.2 Eraseble Locations: 0006-7, 0054-5, oi36-7, 0156-7;

5.3 Master Tepe includes:

1) Besic routine, 0000-0L67
2) Relocation matrix 3777-4167

0004
001.0

0066
0164

0166

0162

3) AN-00%4 Relocation routine, T724-T757.

'Page 3
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Seonrs vmmgmged

Page -4
Set Up Exit
Addresses
) -
. . S
- ‘ - JERROR
X3 0 3  EXIT
| \ <8 ' :
: <3 . .
‘ 3 . = g : .}_S - 2
( X : 8 J . SUM n(Ge.nnna'-l. Loge 2)Jl(x)_ -
n : 1‘ | ‘n_ =0
SIM = 0 L
¥ ‘ .
Compute A
/2 n
= -2-. ' ey - 3“ ]
SUM = [ﬂX] [oln(x -Il-—) L
< , _ : E
. SUM = SUM + An —
Cn = Bén-l' cos (X - T )

en

+ B, sin(X - 3%) o | 1/' -13
' : A :1 |
' n A

n=n+l ’ : \¢

1/2

s = 8 - (-1)° ¢_ [%]




