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Program Title: Modified Bessel Function of the First Kind Io (x), Floating
Point (Relocatable)

1. PURPOSE

1.1 To compute in floating point the modified Bessel function Io (x)

2. RESTRICTICNS

2.1 Require AN-044 exponerdial subroutine,

3. METHOD
3.1 Truncated power series or expmential approxlm«tlon, depending on size of
argument.
3.1.1  X<7:  Towml + (D7 + %’,._.)2(1’*1>
= Ck

3.1,2  X27: oL & 1+ 8x +(21’2 + C(;zxj
-y )

3.2 Accuracy within + 0.01 %
3.3 Reference

H, B. Dwight Tables of Integrals and Other Mathematical Data
MacMillan Co., 1947, Equation 813.1 and 814.1,

4, USAGE
4,1 The magnitude of the argument must be in the A and R register as a positive
- normalized floating point number, The result is left in the A and R register
upon exiting.
4.2 Calling sequences
4,2,1 If AN 044 is located at (Io + 140.0)
| TRA Io
Return
4,2.2 If AN 044 is elsewhere in memory
TRA (Io + 132.0 octal)
PZE  EXp

o£_ * 1 Return



4,3

4.5

S.1

BXP = first 1location of AN=Q44

Jo

first location of Io routine.
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After you have used 4.2,2 on a run the program can now be

entered by 4.2.1.

Uses locations 0000 - 0136 relocatable. No temporary storage.

EBrror Codes

If the limits of AN-044 are exceeded there will be a halt and tramsfer

to (Io + 0043.1). If you press start you will return to the main program,

Both L and V loops are used by this routine.
Coding Information

Constants (floating point)

0100
27 0102
0104
c, 0106
c, 0110
cy 0112
c, 0114
Cy 0116
Cq 0120
0122
G, 0124
0126
G 0130

7.0
6.283185308

1.0

4.0

36.0

576.0

14400.0

518400.0

23401600.0

2.0 .

37.5

8.0

4,5



- = o = ———— -+ - i an o -

00000150070 .0 SAX

~ +01.0007.0 ADD

0001.0 +42.0043.1  STA
............ d+u3,oooo,o--XAR

ann2 N Lﬁn 00710 STO

AAAT AN I d

+3O 0070 .0 FCA

0003.0 +06,0100,0 FSB

e +52,0048 O TRP

000U, 0 wEL 00100 CTI

+66.0020.0 CTV

0005.0 +30.0070.0 FCA

_____________ $05.0122,0 _ FOV.

0004 O +35 7774 .0 EST

''''' +57.7760.0 TRA

..... 00100 +07 7774 O EMP.

+35 7774.0 FST

0011.0 +07. 777h 0 FMP

.LQR 71'7 0 _FEST

e 0012.0_+ l? L0106.0 _ FDY.

7772.0 FAD

0013.0 +35.7772.0 FST
30 7774 .0 FCA

--__OoulL,O_AJIZ.JJClG.CL_JﬁﬁEL---__--__---_--___-___-__________; ______________

+25.7776.o FST

0015.0 +05,0110.0 FDV
+oh . 7772.0 FAD

~-—-0016+0-4+35 s FIR O - F ST l-f-~--

+30.7774.0 FCA

0017.0 +07. 7776 0 FMP

O 7776 0O EST

o TrTIroY

-----0020.0- +o?,g142 LO-_FDV
T772.0 FAD

0021.0 +64,0030,0 CTL
_____________ +5F+7750.0-- TRA

~00.0000. 0 ---



00240 4000000, 0 mmm e
-00,0000.0 ---

0025.0 +00.0000.0 ===

e e e = Q00000 Q== e e
. 0026.0 4000000, 0 _m=me
-00.0000,0 =--
0027.0 +00.0000,0 ===
------------- 00 0000 5O~ == o
RO O AT IR LSG—FET
+30.7774.0 FCA
0031.0 +07.7776.0 FMP o
oo 4?5:7776:6“"FST """"""""""""""""""""""""""""""
SOHH6—FB¥
.7772.0 FAD
0033.0 433.7772-0 FST
3349,8 20 O

nn3h Q. 407 7776 O FMP
+35.7776.0 FST

0035.0 +oZ .0116,0 FDV
______________ O 77720 _ FAD

003A.0 +35.7772.0 FST
+30.7774.0 FCA

00]: 2 B0) UZ.UI&U SO DV
____________ +04.7772.0 FAD
0042.0 +0U4.0104,0 FAD
““““““““ FOU 77T O~ FAD ~ 7 T omm oo oo oo

003, 0 +40,0000.0 ARS
+57.2001.0 TRA

0045 0 +00. (//4 U CUA
_______________ f?]__QQE*B,_t_-f*_T_P__,__ )

0046.0 +6h 0028-0 CTL
------------- O~ CTV



0050.0 +30.0102.0 FCA

TU [ UV [UeJ LA

== 0051~ t)<+ o ¢ R e
LJ774.0 FSQ

0052.0 +35.7774.0 FST
0. ({(ou

"""" 005 0~ F R O Bt o1 5 A’ ittt
>3- -Og.;;;é O FST

0054.0 +30.0104.0 FCA
FO5. o260 DOV

—————— 0055 -0~ FO5 100700~ FDVY - === -=--=-----msooom-oomsessos oo
- 422 777h.o FST

0056.0 +07. 777h 0 FMP
5%

“T00” 7,07 F0T7:0130.0 - FMP == TTTTTTTToToTmossmoosomoomommmoooooTs
+04.7774.0 FAD

'0060.0 +35.0074.0 FST
------------- FO0: TTTH 6 ~-CEA == === === == mommmmmommom oo

----- 006T ;0" F0T 00630 ~FMP- === ===--==-moo oo oo oo
+07.0124,0 FMP

0062.0 +04.,0074.0 FAD
------------- FOU 01080 - FAD - - -

B A
+57.0043.1  TRA

0064.0 +00. 0000,0 ===

————— 0065 0 0000007 O~ ~mmr === === m-mo oo ooooooooooooooo
-00.0000.0 ---

0066.0 +00.0000.0 ~--

~===0067 ;0" FO0: 00007 0 ~~m=mr =7 -~ === oo o mmmmo oo
-00.0000.0 ===

0070.0 +40.0000.0 ARS
------------- S00;00000 ~swa—" T - oo oo ooooooooo oo

0072.0 400.0000.0 ~--
—————————————— .—mf)o-ﬁ--‘—-rs-———'-‘—-‘—‘-"“—-——‘—-‘——-"‘—"“—--—"-*--



0073.0 +00,0000.0 === Pege Six
-00.0000.0 =--

0074.0 +42.2000.0 STA
--------------- ZO0 OO0 O~ ~ T = == === == e

W-—
’ -00,0002.1

0100.0 +70.0000,0 ===
-OU.UUUU.U ——

TTOTOT .07 F00,0000,0 ~ === " 77T T T oo s mm e
e =00.0001 1 =
0102,0 +62.2077.0 =--~
1520200, 0 TRP

TTTT0103.,07+00,0000% U’"“;"- """""""""""" cTTTTTttTTTTTTTTTTTTTTT
-00,0001. -——

=01 05 70~ +00 5000056~ - === ==~ R
~00.0000.1 ===

=TT 40070000 §O- ~mrmmm oo
-00.0001 .1 =--

OO F00 00000 - wmar~ == === ==
—O0.000%.O -

0112.0 +hl, .0000.0 FsQ

'“—_0113':()*:}:0-0:0000_;0“_;;; _____________________________________________
-O0.000S.O ———

0114.0 +70.2000.0 ===
““““ 0115,0 +00.0000,0 " ===""""""""""7"7Ttmmoomomoomooomo oo
-00.0007.0 =--

0116.0 + .2200.0 HTR
——————————— ‘OCGO‘O‘——.:-—-:—————————“—‘”—""—“—““—““““”""““‘"'”"“"“*"‘

- OTT7.0 0000000 ===
-00.0011.1 ===
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- OrPUL0 ‘;60.%&6‘2:@” S 1L i Eiiainiaiiet i
-00.0000,0 ===

0121.0 +00,0000.0 =--

S OT 20 HHOTO000 0 ARG e
"OO . OOOO . O o

0123.0 +00.0000.0 =---
R e

B 0] = O R E 2o -0 616 I o s
-00,0000,0 ===

0125.0 +00.0000.0 ===
e O P03 B - -

01260 HH0 ;000050 - AR === === m oo mooosoosoooooooooooooe o
-00.0000.0 ---

O] 27.0 +O0.0000.0 -

"'"“""""‘""""""’";‘ " ,:! “ ,t ’2:0'";;‘— ________________________________________
PP L
U! \$Uek) [ Ml i ‘OOOG .0 FSQ

-00,0000.0 ===

T 7000t mmm e e e
O3 01570070 0—5S~%
+42,0134.1 STA

0133.0 +01.0136.0 ADD
———————————— 442 O0% 34— SF A -

PAPEP-N TR Lo oo AC
UT 3.V T Ve WOUT Y IataTe

+00,0000.,0 CLA

0135.0 +42,004k,1 STA
———————————— FFT 000 -~ FRA - - - - oo oo oo

~00.0001 .0 ===




