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Program No. M-l05a 
13 February 1961 
Programmer: M. Wartel 

Program Title: Modified Bessel Function of the First Kind 19 (x), Floating 
point (Relocatable) 

1. Pill{POSB 

1.1 To compute in floating point the modified Bessel function 10 (x) 

2. RESTRICTIONS 

2.1 Require AN-044 exponert ial subrout ine. 

3. MBTHOD 

3.1 Truncated power seri~s or expme:ntial approximation, depending on size of 
areument. 

3.1.1 Xt..7: 

3.1.2 Xl!.7: 
.. 10~11X P + ~x +(~~i + g-;l 

(sx0 

3.2 Accuracy within! 0.01 % 

3.3 Reference 

H. B. Dwight Tables of Integra,ls and Other Mathematical Data 
MacMillan Co., 1947. Equa,tion 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 (10 + 140.0) 

TRA 10 

Return 

4.2.2 If AN '044 is elsewhere in memory 

SLL· 

TRA (10 + 132.0 octal) 

~ + 1 Return 
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BXP = first location of AN-044 

10 = first location of 10 routine. 

Program No. M-105a. 
13 February 1961 

After you have used 4.2.2 on a run the program can now be 
entered by 4.2.1. 

4.3 Uses locations 0000 - 0136 re10catab1e. No temporary storage. 

4.4 Error Codes 

If the limits of AN-Q44 a.re exceeded there will be a halt and transfer 
to (10 + 0043.1). If you press start you will return to the main progra.m. 

4.5 BotbL and V loops are used by this routine. 

5. Coding Information 

5.1 Constants (floating point) 

2 1T 

G 
2 

0100 

0102 

0104 

0106 

0110 

0112 

0114 

0116 

0120 

0122 

0124 

0126 

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 



Pace 3 
___ --ProIr--lo .. -H~105a;- _13_1ebru.al7_1961; __ fr~r_L _~..!_liN1i.l_ -- - - - - - - - -.. --

0000.0 sfzl yo oago •o SAX 
. +0 .00 7.0 ADD 

----OOOl-.o-~42-.-oo43-.-1---s-TA----------------- ----- ----.- --- -------- -------- --. 
---- ---------+4-}-.-Oooo...o- _-XA..R _____ -- -- ------- - - - - -- - --- - - - - - - - -- - - - - - -.- - - - - ---

0002.0 ~60.0071.0 SIO 
+30.0070.0 FCA 

r - - - - -0003:0 -~o6,~o 1 00 ~ 0---F SS-------------------------------------------------
.------------+~~~44~(L--Tep-------------------------------------------------

000)1.0 .64.001 Q.O CTl 
+66.0020.0 CTV 

+57.77.0.0 TRA 

0007.0 +00.0000.0 --- . 
. ------------~r~.l---~~~--------------------------------------------~----

.----~~~CL~~:t~~:~-~~------------------------------------------------­

-----0011-:o-+()i~7~i4:o---FMP-------------------------------------------------

+~507776 0 EST 

.-----OO~-2..0-!g_!:~w~:~-f~~------ --~ ------------ --------------,-------------­
----OOl-3:0-+~5~77i2:o---FsT---------------------------------:-----------------. 

*10 7774,0 ECA 

----OCU-~~O-!~~:~~:~-~~i------------------------------------------------­

·----OO15:0-!~:w;£~:g---t~rU---------~uu---u---u-----------u--------

----eG4~.g-~wiil1.2.~-~S~--------------------------------------------;----­
+10.7774.0 FCA 

----~2~~-~:~~~~:g--~~~-------------------------------------------------

0021.0 +64.00~.O CTL 
-------------+~1-.. 11 .. 0 - - ..IRA - - - - - - - - - - - -.;- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --

----~22~4)-+CX}~OOCX} .. O--~~~-------------------------------------------------
-oo.oooq.o 



_____ ~~~~_"_~_:oo. 0000.0 --- Pase 4 
- 00.-0000.-0 - - ........ -- - - - - - - - - - - - - - - -.- - - - - - - - - - - - - - - - - - - - - - - - - - - --

-- . --0024-.-0 -+00-.-0000.--0 - - ~-~~ - - - --- - - -. - - - - - - - - - - - - --.- - -- - -. - -- -- -- - - - - --- - - - - - --
-00.0000.0 ---

0025.0 +00.0000.0 ---
-_ .... ,'- -- -._- -- ---~oo...nooo....n--~~-~-------- --------- -- --.----- ------- -- ----------

.... - --0026 .. -0- --¥oo..oooo....o--~.!""-~-------- --- --------- -- ---- -------- ---------­
-00.0000.0 ---

0027.0 +00.0000.0 ---
-- ._. --.- - - ------OO.QOOO.0-------------- -------------------------------------

0030.0 +~5.7772.0 FST 

+~O.777.0 FCA 
. --'- -oo~7-.-6-+b4-:6040:6 ---eTL ---- ----- ----- ---- -- ----- ----- --- -- --- ---- ---
------------T5-1 .. 7J-6.Q .. O TRA ---------------------------------------------------

. ____ ~~.?_._~_ +07.7776.0 FMP 
~~;~;O--r~T---------------------------------------------

0041.0 +05.0120.0 rOv 
+04.7772.0 FAD 

---------------------------------------------------------------------------
0042.0 +04.0104.0 FAD 

.- - - ----- - - - -+.-04-;7774;0-- -rA[) - ---- ------ -- - -------- -- - - - - ------- -- -------

0043.0 +40.0000.0 ARS 
+57.2001.0 TRA 

----------------------------------------------------------------------------

0044.0 +~O.0070.0 FCA ------------ -+5T;or4u.-o--TRA -- -------- -- -------- --- ------- -- ---- ---- -- ---

0045.0 +00. 7/74.0 etA 
+77.0043.1 HTR 

----------------------------------------------------------------------------

----5~~§-·-~-!~tgg~;g--~~ 



0047.0 +~5.7716.0FST Paae 5 
+r:s7.7760.0 TRA ------------------------------------------------------------------------

0050•0 +iO.Ol02.0 FCA 
+07.0070.0 FMP 

- ---oo')t -.1J-!~-:1H~:-g-- ~~~---- --- -- -------- --------------------- ---
------------------------------------------------------------------------

0052.0 +i5.7774.o FST 
+iO.7776.c rCA 

-----OO'53;O-!~:m~:g-~rr----------------------------------------
.------------------------------------------.------------------------------

0054.0 +iO.Ol04.0 FCA 
+05.0126.0 F'eJV 

.- - -. -00')5 ;0-4-"05;0070-. o---rrN -.-- --~.-- -- ----- --- ----------.- -----_. -- -----­
+i5.7774.0 FST 

------------------------------------------------------------------,------
0056.0 +07.7774.0 FMP 

+i5.0076.o F~=r 

-~--'. -0057;0-:}07 ;0130-.0-- fMP--------- --------- ------ ------ - - - ----- - --­
+04.7774.0 FAD 

.---------------------------------------------------------------~--------

. ____ ~_~~~?_ +i5~0074.0 FST 
~~.~~14;cr-i;tA----------------------------------~------· 

. ___ -oob-.;0--=f-"01;OO76;f}---FMP---- __________________________________ . ___ _ 

+07.0124.0 FMP 

0062.0 +04.0074.0 FAD 
·------------T~;~i}4;€r--FAf}-----------------------------------------

- - - -0063;6-T{}1. ?-116. -0- - -FMP- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - .- - -­
+57.0043. 1 TRA 

0064.0 +00.0000.0 ---
-------------i}S.€KX}6;€r-,.-~-----------------------------------------

·----o~;e-+i)e;C(X}6;{T--·_ar----------------------------------------­
-00.0000.0 ---

0066.0 +00.0000.0 ---
------------~l)O~O(X)O;(I-----------------------------------------------

----006~;O-T1)j;~~{T-----------------------------------------------

-00 .0000.0 ---

0070.0 +40.0000.0 ARS 
-------------;;.00;0000;0------------------------------------------------

0071.0 +00.0000.0 ---
-00.0002.0 ---

0072.0 +00.0000.0 ---
--------------(K).~{Xj~--.. ~------------------------------------------



0073.0 +00.0000."0 --- Page Six 
-00.0000.0 -------------------------------------------------------------------------------

0074.0 +42.2000.0 STA -- - - - - - - - - - - - -.:. 00.-0000 ;CJ - - -...---... - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

0075.0 -00.0000.0 ---
. -00.0002.1 ---

0076.0 +40.0000.0 ARS 
-------------~C(J.1j~.13------... ---------------------------------------------

007/.0 -00.0000.0 --­
-00.000,). 1 

0100.0 +70.0000.0 ---
-00.0000.0 ---

"- -- - -0101-:0 -+OO~OOOO:tr--..;;.;.:.- --- -- -- - -- - - - ---- - -- - - - - - - - - - --- - - - - - - - - - - - -­

-OO()OOOl.l ---------------------------------------------------------------------------_. 
0102.0 +62.2017.0 --­

+t)2.42ti:u.u tRP 

- .- - - --n '" 1'\,,---0 -- -- 00 0000 ..,-.,-V I v,). + ;~ v --.;::.;..-------------- ----- ----- - ----.------- ------- - -. 

-00.0001 .1 

0104.0 +40.0000.0 ARS 
-00.0000.0 ---

. - - --(Jt t)5-;-6-+00 .. 600e.9- - ----- - - - - - -- - -- -.- - - -- - - -- - - - - - - - - - - - - - - - - - - - -- - -­
-00.0000.1 

.---------------------------------------------------------------------------
0106.0 +40.0000.0 ARS 

-00.0000.0 

·---43tErr.4B-+(X}.~.~-~---------------------------------------------­
-00.0001 • 1 

0110.0 +44.0000.0 FSQ 
-------------{XJ;~~~-~-----------------------------------------------

.-- --ot11-;O-:y..OO;0OO0;e---.-.;;:.;;.--- - -- -- - --- -- -- - -- ----- - -- ------ --- -- - --- --­
-00.0003. 0 ---

0112.0 +44.0000.0 FSQ 
------------~1)D~O(X)D;cr--~~~---------------------------------------------

----Of'~;O-+~;O(TI)o:cr--~.:.~---------------------------------------------

-00.0005. 0 ---

____ Q~!~_._~_~ 70.2000.0 ---' - 00'-0000;0 - - :,.-.,;-.; - - - -- - - - - - - -- - --- - - - - - - - - - - -- - - - - - - -- - - -- - - - -

----Ofl51:0-+{XJ;O((RJ;0--~~.;---------------------------------------------

-00.0007.0 ---

_____ ql!§_._~_~ 77 ... 2200~0 __ ~_~R_ -00.0000.0 --- -------------------------------- -- -- -.----------

-----or T T.--o -+00.-0000 ;e--.. ---
-00.0011 • 1 
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Program Wo. M-105aj 13 Fe'bru&r7 1961j ProSramer:--i:--iartel-----·-

--- .... --Uf?{).U -~86:B~3-g:g-'-~~---- ----- ---- ----- -- ----- ---- ---------- ---------
0121.0 +00.0000.0 ---

- - - ---- - - -.- ._- -.=OO.-0el-4-.-l--- .. --------- - --- - ------- - ----- ---- -- - - - - - --- - - -- - -.-

-- .... -. Uf2Z.u" -+4"O".""OOOO.1J---A-RS ----- - -- - -- -- --- - - - ---- ---- -- --- - -- --- -- ---
-00.0000.0 ---

0123.0 +00.0000.0 ---
-- - -- - -- -- - - -_. =-OO;OOOt-; 0---.::------- - - - - --- -- - --- -- - - - - - -- --- -- - - - - -- - -- --

. - -- --ot24-;O-+-4) ;4roe-;o---FN~ - --------- --- ----- -- -- - ----- - -- - - - - - - - -- -­
-00.0000.0 ---

0125.0 +00.0000.0 ---
-_ .. _.- - - -- .. , -"- - -;:..00;0003;{)------- -------- - - -- - ------- -- - - ------- - - - - - - - - - -.-

_ .. --or ?6'~-o -- +40;oooo;{)---A-RS---- -------- ---- ---- - - - - --------- - -- -- -- - -­
-00.0000.0 ---

0127.0 +00.0000.0 ---
,- ._".- - -,-' - -.- - - --;;.00;0002;{)--'---------------- ------------ --- ----- --- - - - - ----

01~OoO +44.0000.0 FSQ 
-. -00.0000.0 ---

0131.0 +00.0000.0 --------------- ---;;. -oe ; 0001-; ; - - -,.;;;-.. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

013~.0 +".0010.0 s~x 
+1~2.0134.1 STA 

-----------------------------------------------------------------------
01j~.0 +01 .01~6.0 ADD 

------------~',c-~~Y.3 -1 ST~ ,.."""l..fc.. tJtJ'f .. --- ""T-,...:------------ ------- - --- - --- --- -- -- - - -- -- -- --

013~.O .40.0000.0 ARS 
+00.0000.0 CLA 

0115.0 +42.0044.1 STA 
------------i~-1-~t ; TR~' ,..~ ~vvv ; --- ~------------------------------------------

0136.0 +00.0000.0 ---
-00.0001.0 ---


