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SEKVENS-~
" 'BETEGNELSE -

‘K.A, nr. 1

- slde 1/12"

Besselfunktionerne

© IO, KO, I1i, K1

Indhops- Udhops-

" adresser'| ' adresse | Indgang S ©Udgang'

0A8 186A8 C(FAR) = x I0(x) > 0AA

KO(x) ->2AA
I1(x) >u4aa
Ki(x) >6AA

flydende
pakket

Kodelsmngde 0O - 313

Undersekvenser OAC LF 1 1 OAB
XF 1 i OAD

FR 11 O0A AF 1 1)

Begyndelsesadresse lige

FMD, FAR, FMR
Arbejdsceller 1 sekvensen:

OAA, 1AA, 4AA, SAA

E9, EB, EC, ED
Grundparametre undersekv.
EA arbc. og udg.

Perm. konstanter 2039; 2041-2043"

Programparametre ingen
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Grundlag *
Sekvensen udregner de to Besselfunktioner KA nrt 1
In(x) og Kn(x) som funktioner af x og for fa-
ste n: n =0 og n =1 efter fglgende formler:
side 2f3
(se" Mathematical Tables and other Aids to

Computation!l Vol 10 162 - 16L4)

10(x) = P1(x) :
for x < 3.75
I1(x) = P2(x)xx

I0(x) = P3(x)xexp(x)/sqrt(x) :
for x 2 3.75

I1(x) = Ph(x)xexp(x)/sqrt(x)
KO(x) = P5(x) - 1n(x/2)xI0(x)
for x < 2
K1(x) = P6(x)/x + 1n(x/2)xI1(x) -
Ko(x) = P7(x)/exp(x)xsqrt(x) :
for x 2 2

K1(x) = P8(x)/exp(x)xsqrt(x)
hvor

P1(x) = 1 + 3.5156229x(x/3.75)A2 + 3.089942Ux(x/3.75)Alk
+ 1.2067492x(x/3.75)A6 + .2659732XEX§5.$5§ 8
x/3.75

P2(x) = .5 + .8789059%x(x/3.75)A2 + .51498869x(x/3.75)Ak
+ .1508493kx(x/3.75)A6 + .02658733x(x/3.75)48
+ .00301532x(x/3.75)A10 + .00032411x(x/3.75)A12

P5(x) = .398942280 + .013285917x(3.75/x) + .002253187x(3.75/x)A2
- .0015756h9x$5.75/x)1? + .009162808x§3.75/x)ku

+ .0560768x(x/3.75)A10 + .0045813x 12

- .020577063x(3.75/%)A5 + .026355372x(3.75/x)A6
- 016476329x(3.75/%)AT + .003925767x(3.75/x)48

Ph(x) = .398942280 - .039880242x(3.75/x) - .003620185x(3.75/x)A2
+ .00163801ux€5.75/x) - .010315550x23.75/x) L
+ .022829673x(3.75/%x)A5 - .028953121x(3.75/x)A\6
+ .017876535x(3.75/x)AT - .004200587x(3.75/x)A8




SEKVENS -

K.A:. nr. 1

side 3/py

P5(x) = -.57721566 + .42278420x(x/2)A2 + .23069756x(x/2)\4
.03h88590x§X/2) 6 + .00262698x(x/2)A8 + .00010750x(x/2)410
.00000740x(x/2)A12

+ +

P6(x) = 1 + .154431kbx(x/2)A2 - .67278579x(x/2 )\
- .18156897x(x/2)A6 - .01919402x(x/2)A8 - .0011040kx(x/2)A10
.00004686x(x/2)A12
P7(x) = 1.2533141h - ,078%2358x(2/x) + .02189568x(2/x)A2
- .01062446x(2/x)A3 + .00587872x(2/x)Ak - .002515L0x(2/x)A5
+ .00053208x(2/x)A6
P8(x) = 1.2533141k + .23498619x(2/x) - .03655620x(2/x)A2

.01504268x(2/x)43 - .00780353x(2/x)Al + .0032561kx(2/x)A5
.000682454(2/x)A6

+

|

Metoden, som den er angivet 1" Mathematical Tables and other Aids to
omputationit tillader, at IO(x), KO(x), I1(x) og Ki(x) beregnes med en
pjagtighed paa 7 - 8 betydende cifre.

I sekvensen er polynomiets koefficienter indlmst med en skalafaktor
4+, saaledes at der aldrig opstaar spild ved beregning af et polynomium.
- beregnede polynomier omskrives til tal paa flydende, pakket form. Der-
fter udregnes funktionerne udelukkende ved hjslp af flydende tal. Sekven-
>n giver resultater, der stemmer overens med tabelverdier i 7 eller 8
“fre.

Er x { 0, stopper sekvensen absolut i 46A9 i FR 1.
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Algol-program.
(Grundlag: Algol 60 rapport) “K.A, nr. 1
begin
real” ' IO, KO, I1, Ki; side b/ /.

der: benytter Besselkoden;
procedure pol(a0, al, a2, a3, al, aS, a6, a7, a8, z, p);
real a0, al, a2, a3, al, a5, a6, a7, a8, z, p;
p:= (((((((a8xz + a7)xz + ab)xz + a5)xz + ali)xz + a3)xz + a2)xz + al)x§
+ a0
if x < O then go to stop;
if'x=0 then go_ to _stop;
comment i-det nuverende program stoppes absolut paa x<0 og x=03
if X > 2 then begin pol(l 2533141k, -,078%32358, .02189568, - 01062hh6
00587872, -.00251540, .00053208, 0, O, 2/x, P7);
KO:= P7/sqrt(x)xexp(x),
pol(l 25331kl ,23498619, -.0%3655620, .01504268
- 00780553, .00%325614, -,000682L45, 0, O, 2/xI PB);
= P8/sqrt(x)xexp(x);
if X > 3.75 then begin pol(.398942280, .013285917,
.002253187, -.0015756L49, .009162808,
-.020577063, .026355372, -.016476329,
003923767, 3.75/x, P3);
10:= P3xexp(x)/sqrt(x);
pol(.3989L42280, -.039880242, -.003620183,
.001638014, -.010315550; 022829673,
-.028953121. .017876535| -.004200587
3.75/x, P4);
I1:="Phxexp(x)/sart(x);
go_to stop;
end comment x>3.75;
end -comment x>2 -
pol(1l, 3.5156229, 3.089942k, 1.2067492, .2659732, .0%360768, .0045813,
o 0, (x/3.75)42, P1);
Plo s
pol( 5 8789059&, .51498869, .1508493L, .02658733, .00301532, .00032411,
0, (x/3.75)42, P2);

Il:= P2xx;
if x > 2 then go_to stop; , . _
POl(l 15&%1 25672 579, - 18156897, —-01919L¥02, —-001101401-#,

- ooooh686 0, 0, (x/2) 2, P6);
Ki:= P6/x + leln(x/z) -
pol(-.57721566, 42278420, .23069756, .05488590, .00262698, .00010750,
ooooo7uo 0, 0, (x/2)42, P5);
= P5 - IOxln(x/z),
stop $
end




Indhop ~>

hvis x>2

<
20 >

164 A8 34
165 A8 54
166 A8 T4
2000 A L4OY
46 A9 51
2041 A 01 ¢
46 A9 51 |
41 A9 16
2039 A 61‘
32 A9 16 !
2003 A 6lj
2043 A 20 |
124 A8 29 |
93 A811
2005 A 60
49 A9 21
21 A8 29
2043 A 60
2041 A O1
2000°A OB
21 A8
(0) A
0A 07
188 A8 08
2039 A ]
2003 A 26 ;
26 AC 16
2016 A 16 7
0O AA 08
2000 A L0 3
2004 A 08
2003 A 60
2007 A 28 d
1996 A Lo
2000 A 08
1999 A €0
2003 A 28 4
62 AD 16 3
2A
2016 A

00
16 1
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P:= IRB
Q:= IRC
R= IRD K.A. 'nr. 1
stop hvis x=0
stop hvis x<0 - side 5//9{'

FMD:= x=x! x24(x"-1024)
FAR:= x/2=x'x24(x%102k4-1)

St= (-x"+102U+1)x24(-11)

hop til A hvis S)>0

(x7-13w24(-11)
(x" ~1026)x2}(-11)
-1026 lagres
-39)

i
-1)-24(-39))/x’

¢ m AR og hop til nmste ordre

= (24(-1)-2A(-39))/x" x2f(-xH+1026)
AR —M?:Z/x

= 2/x

AR:=
AR:=
x
AR:
AR
MR:

FAR:= x
FAR:= sqrt(x)

I0:= sqrt(x)

FMR:= sqrt(x)
FAR:= x
J FAR:= exp(x)




(..
186 -y

186 -»

(_
hvis x>3.75

4 A 08) T1:= exp(x)
57 A9 16  FAR:= sqrt(x)xexp(x)
1996 A 40
2004 A 08
1999 A 60 | FMR:= x
2007 A 28
41 A9 16 FMD:= sqrt(x)xexp(x)
296-A8° 55 IRC:= 29LA8+2
168 A8 16 hop til p, FAR:= P7
50 A9 16  FAR:= P7/(sqrt(x)xexp(x))
2016 A 16
2 AA 08 ! KO:= P7/(sqrt(x)xexp(x))
310 A8 55 IRC:= 308A8+2
hop til p, FAR:= P8
FAR:= P8/(sqrt(x)xexp(x))

K1:= P8/(sqrt(x)xexp(x))
FMD:= x

J pari= 3.7
FAR:= 3. 75/x-q’$( “102k)

2026 A 16
50 A9 16
2003 A 61
2043 A 20 J AR:= (-q#102L)x24(-11)
? A8 51  hop til A hvis ARKO
9 AS 29
2000 A 40
(0) A op

z:= 3.75/x
188 A8 08 .
L AA 4O \2
2026 A 16 ! FAR:= exp(x)
0 AA uo]
2021 A 16 | FPMD:= sqrt(x)
50 A9 16 FAR:= exp(x)/sqrt(x)
2000 A Lo 7

2003 A 60 ' FMR:= exp(x)/sqrt(x)

SEKVENS-
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‘KA, 'nri-d::




‘

186

N
/

{-
186 -)

lee

A 13, 66 5

<;
186 -

&
186 -)

80
81
82
83
8L
85
86
87

89
91

p)
ok
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112

15

114
115
116
117
118
119

18 A 35
236 A8 55
169 A8 16

57 A9 16

2016 A" 16}
0 AA 08/

18 A 35
254 A8 55
169 8 16

57 AQ 16

2016 A 167

‘4 AA 08 ]

164 A8 10
1996 A "EB‘}
2000 A 08
2004 A 08
1999 A
2005 A 28 !
2007 A 28 |
312 A8 Lo~
2021 A 16!

50 A9 16 ™

2003 A 61 |
2043 A 20

106 A8 29
2000 A Lo

(0) A op

188 A8 08
2042 A 24

188 A8 oA i

188 A8 08 .

204 A8 55
168 48 16
2016 A 16

0 AA 08 |

218 A8 55

168 A8 16

57 A9 16

2016 A 16 3

&

i

L AA 08 |
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IRB:= 18
IRC:= 234AB+2 ,
hop til p, FAR:= P3 ‘| KiA, nr. 1
FAR:= P3x(exp(x)/sqrt(x))
10:= P3x(exp(x)/sart(x)) ‘side 7/,
IRB:= 18 ¥
IRC:= 252A8+2

hop til pl, FAR:= Ph
FAR:= Plx(exp(x)/sqrt(x))

I1:= Plx(exp(x)/sqrt(x))
hop til E, slut x>3.75 og x>2

FAR:= x
FMR:= x
FMD:= 3.75000003

z:= 3.7500000342

IRC:= 202A8+2

hop til p, FAR:= P1

i

I0:= P1
IRC:= 216A8+2

hop til p, FAR:= P2

]

FAR:= XxP2

Il:= xxP2




(_
186 -y

120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
14l
145
146
147
148
1L4g
150
151
152
153
154
155
156
157
158
159

124 A8 60
164 A8 51
2004 & L0
1996 A 08
(0) A oD
188 A8 08 !
2042 A 24
188 A8 0A
188 A8 08
2007 A 60
1999 A 28
282 A8'55
168_A8_16
50 A9 16
© 41 A9 16
2004 A G
2000 A 08 |
2007 A
2039 A 21
2003 A 28 .

56 AB 16
2 A
2000 A
2004 A
2003 A
2007 A
. L" MA
2026 A
57 A9
2 A9
2016 A

&8

" 3 S——

cranERSRES

6 AA 08

0 AA L0 Y
2026 A 16
2000 A W1
2036 A 16

| WP 8 T

_ FAR:= Iixln

2000 A 08 .
57 A9 16
41 A9 16

268 A8 55

AR:= S
hop til E hvis x>2

z:= (x/2)42
= X

:

IRC:= 280A8+2

hop til p, FAR:= P6
FAR:=P6/x

FMD:= P6/x

FAR:= x/2

FAR:= 1n(x/2)
FMR:= 1n(x/2)

FAR:= I1
FAR:= lelngx/2)
x/2)+P6/x

Kl:= Ilxln(x/2)+P6/x

FAR:= -IO

FAR:= -IOx1n(x/2)
FMD:= ~-IOxln(x/2)
IRC:= 266A8+2

SEKVENS-
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2 - TS /) S R

side 8/; 5 -
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(= 160 168 A8 16 hop til p, FAR:= P5
186 -y 161 2 A9 16  FAR:= P5-IOx1ln(x/2)
162 2016 A 16 ‘KA. nr. 1 -
' 163 2 AA 08 ) KO:= P5-IOxln(x/2)
E 92,121-> 164 (0) A 35 IRB:=P
165 éo) A 55 IRC:=Q side 9/;3,
166 0) A"'75 1IRD:= R
167 1D 10 udhop
P 1+8.55]
112,116 - 168 14 A 35 IRB:= 14
e
pl 82,80 & 169 170 AG 50 AR:= 0
R 176,169-> 170 2617»3 B '%3 IRB:= IRB-2
171 2046 C 55 IRC:= IRC-2
' 172 "'0'C O4 AR og MR:= AR+i!te koeff. i pol.
£~ 173 175 A8.33 ‘
“ 174 17g_;_\8 10 } hop til L hvis IRB=0
173 > 175 188 A8 OA  AR:=MRxz
< 176 170 A8 10 hop til R
L 174 - 177 2003 A OE }
178 2000 A 08
179 2000 A 43
180 186 A8 11
181 2039 A 60 | FAR:= pol.
182 2 A OC
185 2043 A 20
184 2003 A 21
185 2003 A 28 J
- 186 1D 10
188 |
189 | z
1844 E 3
1020 A 00  s»t skalafaktorer i indlmseprogram
190 EE 3
190
CiCA
191
192
C3C5156229A
193
194
C3Cc089942LA
195
196
C1C20674924

197




198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
21k
215
216
217
218
219
220

221

ccé659752A
CCO360768A
CCOO45813A
CC5A
CC8789059k4A
CC51498860A
CC1508493L4A
CC02658733A
CC00301532A
CCO0032l411
CC398942280A

CC013285917A

222
225
224
225
226
227
228
229
250
231
252
233
234
235
236
237
238
239
240
241
2k2
243
2l
245

CC002253187A

DCO01575649A

€C009162808A

DCO20577063A

CC0263555T2A

DCO16476329A

CC003923767A

€C398942280A

DC0398802k2A

DC003 620183A

CC00163801L4A

DC010315550A

SEKVENS-
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Kool intenil:

side 10/, 7,




246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
26l
265
266
267
268
269

000228é9675A
DCOéB953 1é1A
CCO17876535A
DCOOU200587A
DC57721566A
cch22784204
CC23069756A
CCO3L488590A
cc0026é698A
CCO0010750A
cdooooo?uOA

CiCA

270
271
272
273
27k
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293

CC15u431kka
DC6T7278579A
DC18156897A
DC01919402A
DCO01104OLA
DCOO0OL686A
C1C2533141kA
DCO7832358A
€C02189568A
DC01062uL6A
CC00587872A

DC00251540A

SEKVENS-
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i K.A'.'nr.‘l o

' side 11/




294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309

310
311
312

313

CCO0053208A
c1c25331b1ka
CC23498619A
DCO3 6556204
cco150ué68A
DCO0780353A
CC0032561L4A
DCO00682L45A

1844 E 3
1024 A 00 fjern skalafaktorer
310 EE 3

C3D75A

C3D75000003A

SEKVENS-
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'side 12/; 0




	Besselfunktionerne I0, K0, I1, K1

