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PROGRAM TI~: RECOMP II BESSEL FUNCTION OF THE SECOND KIND, 
ORDER ONE SUBROUTINE (FLOATING POINT, RELOCATABLE) 

1. ,PURPOSE 

1.1 To compute the Bessel function of the second kind, 'order one of a 

floating point argument, found in the A and R registers. 

2. METHOD 

2~l For 0'< X < 8, 

l-lhere 

A = (_1)n 
n 

e.nd, N is the smallest integer for ~thich ~~ ~ 10-12 • 

202 For 8 < x <00, 

N~(X)" [~r/2 fS1n (X -~) 

1 
n 

N 

L 
n=O 

A J n, 

-t (_~)n [B2n_1COS(X-~) + B2n sio(X - 1[!)1} 
,There, 

Bi = ~. f · 52 (21-3)2(21-1)(21+1) 

i! (ax)i 

and where N is'the first int0ger for which 

-12 
B2N > B2n- 1 ' or B2N < 10' , 

whichever occurs first. 
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3. RESTRICTIONS 

3.1 Ra.nge of Argument X > 0 

3.2 Contents of Land V loops are destroyed. 

3·3 The following subroutines sbould be in memory: sin-cos(AN-012.1) 

loge (AN-037), J l (AN-C1j6). 
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3.4 The fol1()'1'.dng modifications should be made in AN-Oj6 so that it Will 

use AN-012.1 

. L( Origin plus 0011) 

4. USE 

TRA 0000 

N¢P 

4.1 Calling Sequence 

PCA ARa 
I 
I TRA HI - - ~ -,- - - - - - - - - - - - - - - -

~~l I PZE L{.iUl- 012.1) 

I PZE L(AI~-056) . . . - - - -1- - - - ~ - _________ _ 

I 
I PZE L(AIV-037) 

I ER.ltOR ~.rURI~ 
----'--- ____ D _________ _ 

I 
I 
I 

4.2 This routine occupies l:9()rds 0000 thru 0167 or 120 full words. 

4. 3 Ydnimum Accuracy: 8 decima.l pla.ces. If' speed is desired and several. 
-p fewer accura'ce places are needed, it is suggested that 10 be entered 

into loce.tion 0162·'3, 1-There P is one more than the number of accurate 

. dec:tmal places l"egllired. 

4-.4 After a. no:rrnail. exit the value of. the function is found in the A a.nd R 

registers. Errol' l~turn is ca.uaed by ~'lega.tive a.rgument. 
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5. CODING INFORMA.TION 

5·1 Constants 

5·1.1 Floating Point 

1.0 in 0002 

2.0 in oQOlj. 

8.0 in 0010 

2'/rc = 0.63661 9772 in 0050· 
Go.mm9. = 0.57721 56649 in 00;6 

'31(/4. ::x in 0164 
3·0 in 0166 

10 .. 12 in 0162 

5·1.2 Fixed Point 

.1 a.t B39 in 0003 
1 a.t B38 in OOCl) 

,5·2 ~sab1e Locations: ooc6-7, 0054-5, 0136-7, 0156-7. 

5·3 l-fastel" . !J)l.pe includes: 

1) BaSic routine, 0000-0167 
2) Relo ca.ti on matriX 1777-4167 
'3) AN-004 Relocation routine, 7724-7757. 
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,Set Up EK11; 
Addresses 

, Poage 04 

< 

<~~8 
l----------t1 SUM = ',g(Gamma. + Log !)J.(x)- 2 

7f 0 e 2 1 1C 

SUM = 
, 1/2, 1 
[~l . [sin(X - ¥>1 

+ B2n s1n{X ~ ~) 

1/2 
SUM = SUl.f - (_l)n en [~] 

___ n_=ll_:+'-.l __ l 

n=O 

Canpute A 
n 

sm.! = SUM + A 
,n n=l1+1 

-> 10 


