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Ilrogram No. M-l05b 
13 Fe br ua.ry 1961 
ProGramme r: H. i:la.rte 1 

Program Title: Modified Bessel Function of the First Kind II (x), Floatine Point 
(Re1ocatable) 

I. PURPOSE 

1.1 To compute in floating paint tbe modified Bessel. function II (x). 

2. RESTRICTIONS 

2.1 Require AN-044 exponetial subroutine. 

2.2 Argur:lent must be a positive number. 

3. METHOD 
depending 

3.1 Truncated power series or expQ\leltial approximation, Ion size of argument. 

x 7 1 (~) 211: + 1 3.1.1 x~7 I:i~-(x~2 1- ~[~ 
.1:,., - 1 Ck 2 

x 3 
3.1.2 xz. 7 11 

e 
(1- 1';1'" (x)-- ~ --{21l'X --:.. ,~ 

TT- l «() '\ H. 

-~- vX~ 

3.2 Accuracy within ±o.Ol% 

3.3 Reference 

H. B. Dwight, Tables of Integra.ls and Other I\1athematical Data, 
MacMillan Co., 1947, J1quations 313.2 a.nd 814.2 

4. USAGE 

4.1 The argument must be in the A and R registers as a nomalized floating point 
number. The result is left in the A and R registers upon exiting. 

4.2 Calling sequence 

4.2.1 If AN-044 is located at (II + 150.0) 

TRA 11 

Return 

4.2.2 If AN044 is elsewhere in memory 

SLL 

TRA (II + 140.0) (octal) 

p ZE BXP 

c::<.. +i... Return 
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E~P is the firsf location of AN-044 

II is first 10ca.tion of 11 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 

4.3 Use' location' oooa to 0144 relocatab1e 

Tempora.ry storage 0134 too137 

4.4 Error Codes 

4.5 

4. 

5.1 

If the limits of AN-044 are exceeded there will be a. halt and transfer 
to (1

1 
+ 0044.1). 

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 7.0 

0102 1.0 

C1 0104 2.'0 

2rr 0106 6.283185308 

C
2 

0110 12.0 

C3 
0112 144.0 

,.. 0114 'V4 2880.0 

,.. 0116 .... 5 86400.0 

C
6 

0120 3628800.0 

C7 0122 203212800.0 

M 1 0124 3.0 

M 
2 

0126 7.5 

M 3 0130 52.5 

0132 8.0 



· P~.~ ----D:OOCWl-!bT:-gg~:g--r~B----------t -JelliWi -1961 - - - -- --- - -- - ------- - ---- - - - - - - - -- --- -- --

0001.0 +42.0044.1 STA 
____________ t~~~QQ9P-~Q--~~~------- ~_ - ------------------------------------------------------

---ilQO~-!~~gg~~g--f-~~----------------------------------------------------------------

0003.0 +06.0100.0 FSB 
____________ ~~.Oll~5AO---IBP-----------------------------------------------------------------

---~CL~~O-!~:~~:~--g~{;----------------------------------------------------------------

0005.0 +10.0076.0 FCA 
------------~n5- .. Ol-O~ .. .o.. -_E 011_ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -.. - - - - - -

---~G~~-~~~r7~12.CL-JES1-----------------------------------------------------------------
+07.7772.0 FMP 

0007.0 +15.7716.0 FST ' 
------------+~1.7~o.(L--!e)L----------------------------------------------------------------

--------------------------------------------------------------------------~-------------------

+15.777.0 FST 
---6611-:6-+~:6101f:6--F'6V-----------------------------------------------------------------
___________ T9 __ ~77~~~9 __ ~~9 ________________________________________________________________ _ 

0012.0 +35.7772.0 FST 
+~0.7776.o FcA 

---6613-:6-+o-r:7771f:O--~MP-----------------------------------------------------------------

___________ T~~7]_I~!9 __ ~~T ________________________________________________________________ _ 
0014,0 +04,0110.0 FDV 

+0 .7772.0 FAD 
---0015-:6-+~-5~777-2:6---Fst----------------------------------------------------------------

___________ T~Q ... 71I6 .. 0 FCA ------------------------------------------------------------------------
0016.0 +07.~.O EMF 

--~20~-~~~111~Q--F1iT---------------------------------------------+~O. 7776.0 FCA ---------------------

- - -002.2..0 _+DD...-OOOO ... O - ----00.0000.0 -~-~~-------------------------~---------------------------------------

---0023-:0-+CK):6oCX5:6--~~:-----------------------------------------------------------------

- - - - ~ - - -00-..0000...0- --_ .. .: -- - - - - - :-- - - - - - - -- ._. -- - - -- .- .. - - - _.- -- - _. -- -- .- - -- - _. - - -. - .- - .- - -



. - - - -00 24.-0. -+00...0000..-0 - - ~..!"'!.~ - - - - - - - - - - Pap-4- - - - - - - - - - - - - - -'- - - - - - - - -.- - - - - - - - - - - - . 
-00.0000.0 --- M-105b 

. -..... 0025 ~-6 -+o-o-.-o6oo·~O -- --':'-':':'- -. ---.. ----13- February-· 1961" -- - - - - - -.- - .-- - - - - _ .. - - - - -.- -. 

-00.0000.0 ---

...... JIQ26~Q _:gg~.ggg~~g __ ::~~ ______ ... ______________ ... _ ..... ______ --_____ ---_ --------

... --0027·.0-'+00.-6000:6--:-.:.: _.-_ .. -- --" _ .. --- -- --- _.- ---_. --... -----.- ---- --.- ----- -.- -.. -_._--
_00,0000.0 ---

... .. -oO--w~o-~~~ :~~+~:g---f~--------------------.. ---- --------------------------
____ ~21_ :~.1'&~ :~H~:R __ ~~ __________________ _ ---------------------------------

-.. --OO~2.-0 ~h~5 .11-72. D. - _E SI_ - - ...... - . _. - -. - - - - - - - - _.- _.- - -- - - - - - - - -- -- ..... - - - - - - ... , - .- - - - - - .. 
+').,0.7776.0 FCA 

0033.0 +07.777f. 0 FMP 
.... - -_ ......... " ... ' +·~5 .• 7-1-1 ± .. D. - _E SJ_ ~- -- _ ... - - - - - - - - - - - - - - - - -- - - - - - - - - --- - - ~ -- - -- - - - -- - - --

_ .. - -.. 00:')4 .. 0-- ~.o.~. Q.Ll6 •. u __ EDY_ ~ - - -._- - - -- --- _.--- - -- --------- --- - --+04.7772.0 FAD ------.-----------

0035.0 +').,5.7772.0 FST 
...... - .. -...... -:1--10£17_16.o ___ ECP.'-_~ __ ------------------------------------------------
-_. - -.OO~.O-.:f-1l7.'J-:r7.4 .. D- ~~E~P __ . _________ ~ ___ _ + ~5. 7774.0 FST ------------------------- -----. -------

00~7.0 +64.0040.0 CTl 
_ -. ___ ..... , ... _. __ :J--~1- .]_7.60 .. .0 ___ TRf\ - --------~------------------~-------------------------

0040.0 ±O~.Q120,0 FDV 
+0 .7772.0 FAD 

. -.- -OO-41-':o-+is: 7772:0---FS=r------ --- -- -- --------- -- ------------------- ~- --------
--- - ._-- - _. - . __ :l-_1Q. 7-1-16 .. .0-- _f.C~__ __ _ _ _ - ------------------------------~--------------

0042.0 +07.7774•0 [MP 
+~5.7774.0 FST 

• ~ ~ ~ ~~~~~ ~ ~ ~ ~O~ :O~22: () --FOIl -------------------" --------------------------------
~-O .1-1-12_.fl--EAll------------ - - ------ -'--- ----------------------------_. 

0044.0 +~1.7770.0 EST 

0046.0 *00 77]4. 0 CI A 
+77.0044.1 HTR 

.... -··604-7~·O·+-64:oo~o:O---CTL------------------------------ ----- - .' -. 
- --- - .. -- -+E5-1.71.60~O---"[BA-------------- ---------------------------------------



----i}85€r.13-~~~.9--~lV---------page-5--
+~5. 7776.0 FST M-105b 

-.. --005'-.-0 -.+ ~-o:o10-6:6- --FCA--'--- --- -- .. -'-13- February-l~l----- -- - -. -. - .- .-. - -- -- - -- -- - -- - - .-. ---

+07.0076.0 EMP 

__ .. _ .. ..QQ?.2..n _.+3.r5..-1714 ___ Q __ f_S.l ________ ------ --- -+44. 777~.0 FSQ - - -------.------ - - -- ---- --- -- -_. -- -- --

-----0053--.-6 -+~5-~-777li:o--F-ST------------------------------ ---- ---- --- -- -'- ---_ ... -
+30.7776.0 ECA 

--- --00!5-4-.0- !~?:~fJ~:g---~~~---- ------------------ ----- -- -- -------------------. 
--_. -- -00-5-5' ~-6 -- +-~-o : 0-1-0 2 -~ 0---F C A- ------ .- ------- ---.- --------------- ---.. ----~ -- ---------. -- -

+05.01j2.0 ED\! 

--... ·--GQ56.-G-- +O-5.007~-O---IZbAI--.- _. -_._-- -- - -- - - ----- - - - ---- -- -- --- - - - - -- - - - - - - - - -
+~5.7774.0 FST 

.'- -- -- -·OO·57-~-O--~07:0-1-24:o---FMP- -- -------- --- ------- -- ---------- ----------- ---- --
135.7776.0 FST 

. -.- --.. 0060 .. Q- ...f--~ ~ 1-7-1
1
4 • .D-- -E CA - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -+07. 777 ~.O FMP -------------

____ ~~_~l_~~_~_~t:gnIg ~~ 
--------------~-----------------------------------------_ . 

. ____ Qo.6_~ ... Q_:t.Q.lt .. 7]_L6. 0 FAD + ~5. 7776. cf--Fsr--------- ------------------------------ --- --------. 

_____ ~~:_~~_t~i:~~_lg:g ___ ~~~ ______ _ --------------------------------------------

____ QQE~~Q_TOO.OOOO.o --
-CX5~oo-66:o---~::----------------------------------------------------

0065.0 +00.0000.(' --------------------
____________ .:-_QQ.QQQ.Q~u ---_________________________________________________________ w 

. ____ oo.6.6. ... o_:J-.Q.Q .. OOOQ.o ---
-oo.oo(5o.o---~::---------------------------------------------------

0067.0 +00.0000.0 ---
____________ .!'"'O'O.OD..QO .. O ------------------------------------------------------------

0070.0 +30.0136.0 ECA 
+07.7774.0 FMP 

------------------------------0071 .0 +0'] .0130.0 FMP--------------------------------------------------

-------------+~~r1i_1J).O--F~D--------------------------------------------------

0072.0 +35.7776.0 EST 
+30.0102.0 FCA 

------0073-.-6 -+06:7-I76~O---FSB-- ------------------- --- -- -- -- -------- --- ----- ----- ---
-------------+~1.O ~~.o--y~e-------------------------------------------, -------



.-- -'0074.-0. +57-• .0044. 1 TRA 
+00.0000.0 CLA Page 6 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ __ _ _ M-105b 
0075.

0 
+00.0000. 0 -:.~--- -- --------13-FeDiiii.ij-19l)1--------------------------

- .'.- -- .-.. -. - ... -,. - ,- - - '!!'OO .... OOOO. 1 ,-- .-- -~ .. ~ ~ - - .. - - -- - - - - - -- -- -- - - .. - - - - - - - - - - -- - - -- - - - - - - - - - - - - - - - - - - - - -- -

0076.0 +00.0000.0 ---
-00.0000.0 ---

0077.0 +00.0000.0 ---
-- -- - '" - - -, - _.- -'!!'!"OO ... OOOO~O_ ...... ~-~-=- .--. - --- __ - -. _. -- ,- _ --- --- --- ---- ---- --- --- ------ ----- ----- - ---

-- - .. -01.00.0- :h1o.0000 ... o.- -._-==.="'-_. ---- - - ---------,--- -----------00.0000.0 --- ----------------------

0101.0 +00.0000.0--
-QQ. 0001 .1 

--'-- -,Ol 02 .• ,o,-~-40.oooo.n- _ARS. --- - --- - - - - -- 00 • 0000. 0 - - - - - - - - - - - -. -- - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - -

. -,-- ., 01 0-3 ~-o -'+oo:oooo~ 0---.:::.---- -- --- --- -- -------------------------- ----------. ----
_00 0000.1 

.- --OlOJt.O-.+lt.o.OQQO~,CL_- _~8.s. _ - __ _ . - 00 • 0000 .0 - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

,- ... -0" -05 ~ 0- -+-00: 0000 ~ 0---~ ~:. ----------------------------------------------------
-00.0001 .0 ---

-- --OJ..Q6.o .. ±62~2Q11 .. 'O ___ ~:::_ ____________________ _ 
+52.4240.0 TRP -------------------------------

. ----01-67 ~ o-·+oo:oooo~o---~~:.------------------ -- -----------------------------------
-00.0001 . J 

_____ OJ_La. 0_ :gg:~g.gg~% _._SJ_Q _____________________________________________________ _ 

0111.0 +00.0000.0 ---
_- _________ . ___ ---=-QO .. DDQ2 .. .rt --------------------------------------------------------------
_- --01j-t'2.0- ±.4l.l~OOQO .. 'O" __ ESQ. ____ _ -------------------------------- 00 • 0000 • 0 - - - - - - - - - - - - - - - - - - - -

0113.0 +00.0000.0 --
-.--------~-.,--~o .. ooolJ n--~--~ --------------------------------------------------------

-- - -O~-l-4 "O--+-'}3.0000 .. D. .--I 51: - - - -- -- - ----- - ------ - -- -- - ------ ----_ -00.0000.0 --- ----------------

0115.0 +00.0000.0 ---
--- -----------{Xlr00!16.0---~~~----------------------------------------------------

-- -- - Gt ~-6._0--+.!)2.1400.o---LeE> -- ------------------------ --------00.0000.0 --- --------------------

0117.0 +00.0000.0 ---
-- -- - - - - - -- ~'OO.OOJ.Q .. l---~~~-- ---------------------------------------------------



-01 20-.0-+61-.27-60.0- -CFV 
-00.0000.0 --- Pas. 1 

----------------------------------------Jt-~~--------------------------------------~-. 
01 21 .0 +00.0000.0 --- 13 February l.96l. 

--- -- -- -- ----- ---eOO-.-001..:.3-.. 0 - - ~-~-=---- ---- --- ------- ---- ---- .-- -- -_.- -- -_. -._. --.- -- -.- -- --- ---.-.- -_. - .... --
0122,0 +60.3462.0 SIO 

-00.0000.0 ---

~~~~~~~~?:~~~:~g~~:g~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~: 
0124.0 +60,0000,0 SIO 

-00.0000.0 ---
---------------------------------------------------------------------------------------

0125.0 +00.0000.0 ---
· - -- - - '- - - - - - - - ---00 .000 l ... fi - -~ ~ ~- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -, _. - -- - - - - - - - -' - - - - - - - -

01 26.0 +7'1.0000.0 PNC 
-00.0000.0 ---

0127.0 +00.0000.0 ---
· .- -- - - - - - - - - - - -00 .. 000 ~ ... -1- - -"!!!!!!' ~- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .- - - - - -. - - -- - - -- - -- - - -- - - - - .- -- -, 

- ~ .. --Gl-30~G-+64.400o .. n--CrL------------------------- ---- ----- -- - - ---- --- -- -- - -- - ---
-00.0000.0 ---

._- -·'-Ol'3-1-:0-+0o:oo-6o~o---.:::.-- ---------------------------- --- ----- ------.- --- ---------
-00.0003·0 ---

· -. - -- -013-2 L 0 -!~g: ggg-g: 8--~ ~~ -------------------------------------------------------
-6133-:6-+()6~oCX56:o---~~:--------------------------------------------------------

-00.0002.0 ---

. ____ Ql;L4_~Q_t9_Q~Q9~Q~9 ___ ~~~ _____ _ -00.0000.0 --- ----------------------------- --- ------------------

----6135-:0-+()6~OO-d6:0---~:~---------------------------------------------------------

-00.0000,0 ---

·----o13-i:6-+(56~oo(56:o---~.::------------------------- -------------------------------

-00.0000.0 ---

---J)l40~o-!t~:~~£:~ -~~f -------------------------------------------------------. 
0141.0 +01.0144.0 ADD 

-------------+42-rOO~r~--~~A--------------------------------------------------------

----~~42-.Q-+~rOQ(X}rO--~---------------------~----------------------------------
+00.0000.0 CLA 

0143.0 +42.0045.1 STA 
-- . -- - --- -- -+5-1.-0QO-1-r ~ - - -lRA - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

-----~~4~-+CK}rOo(x).O--~~~------------------------------------------------------_m_nonl _()---


