0101 0CPROGRAM DESCRIPTION I o1 a6

Program Titte . Precession of Right Ascension and Declination

Contributor's Name Michael Q'Brine

Address 843 E.. Fairway Dr, -

city ..Orange. State/Country _CA ... .. Zip Code 02666

Program Description, Equations, Variables Program calculates the right ascension and
declination of an astronomical object at any selected epoch, given
the object's position at a known initial epoch. OQutput is displayed
in Hours/Degress, Minutes, Seconds format.

Equations used: Z0 = /h/ﬁﬂ/ G’/DOC//’U = TC//W{/ 8/000/7 Xo -//7//97/ :@4
>m/ﬁa/ Ocs = Final RA, §=€ial Dec. T=" t/ooo, = 2" %0
0=[(230¢2% 53 +129". 7137 +006 7 )T + (30'23-0277T)T + 16006 T ]

2= [(50)+(7?27+o eI 032 7]

B=[(20046/85 ~8533 M-O37 T )T +(- 4216 7-03 777 4ie0T"]

9= 5m9[7fan Sosf;cosgao*b" dtan 81, u=Jo+2

Ao= fon” [BEETI v

AS= 2 tan™ [ tun p0(cos[otor $o] ~ Sinfstor So7 ﬁm/z&m /a])]
AT QLO'/'A(\LI, S§=8c+DS

Necessary Accessories . One memory module. . Printer optionsal.

Operating Limits and Warnings Proper motlion 1s not accounted for by this program,

Reference(s) Jones,, A., Mathematical Astronomy with a Pocket Calculator,

John Wiley and Sons, New York, 1978

This program has been verfied only with respect to the numerical example given in Program Description Il User accepts and uses this program material AT HIS OWN RISK, in reliance solely upon his own
inspection of the program material and without rehance upon any representation or description concerning the program material

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS PROGRAM MATERIAL, INCLUDING, BUT NOT UMITED TO. THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL
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TO OUR CUSTOMERS:

The following information was supplied by our reviewer for your use

with this program. The comments are intended to be helpful in avoiding

any complications that may inadvertently arise.

THE HEWLETT PACKARD USERS' LIBRARY STAFF

This program does not consider the status of flag 21 in conjunction with
i1ts use of VIEW/AVIEW.
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Sample Problem (Sketch if Desired)

1. The epoch 1950.0 Rt Ascension and Declination of Polaris (Alpha
Ursae Minoris) was lhr, 48min, 48sec and «89deg, 2min, respectively
What 1s the position of Polaris at epoch 1981.0°%

SOLUTION:
Input Function Display Comments
1. luser] | . Set user mode.,
Dﬂ SIZE 017 - Minimum size.. -
2. e Set display. .
- Q] PRECESS EPOCH 1% Prompt for epoch 1.
. 1950,00 . |[R/s] . . | EpocH 22 Prompt for epoch 2.
1081.00  |[R/S] | PERIOD=31.00YR$ S
. B} .OBJECT? Prompt. for object nams,
_POLARIS .. . |[R/d] ..... .. | RA 17 HH.MMSS Prompt for initial RA.
1.4848 R/s] | DEC 17 DD.MMSS| Prompt for initial Dec. -

89,02 .. |IR/s] .. .. .| POLARIS . Object name.,
S EPOCH=1081.00 Final epoch..

_RA2=2H,12M,415| Final RA.

_.DEC2-89D,10M,545 Final Dec.
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object, press

USER INSTRUCTIONS Page 3 of 8
SIZE:
(HP-41C) 3 7
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1l..} Load .program, set status, set
USER.mode. B
2..| start program. . [xEQ] PRECESS | EPOCH 1%
3. | Enter initial epoche - (YYYY.FF
format) Epoch 1 (R/S] EPOCH 2%
4, | Enter final epoch. (YYYY,FF) Epoch 2| [R/s] PERIOD=()YRS
OBJECT?
S5a. (Optional) Enter object name. | Name [B/S]
5b. Or simply.press [r/s] . RA 17 HH.MMS$
6. | Enter initial Rt Ascension.(HH.:M§S)RA 1 .| [R/S] DEGC 1% DD.MM$S
7. | Enter initial Declination.(DD.MMS§)Dec 1. | (R/S] ‘| Name (1f entefed)
RA2= H, M, S,
DEC2= D, M, §
_8..| To enter new initial/final
epochs, press ~[A]- EBOCH 172
and go to step3.
9, | To enter the position of a new
[B] OBJECT ?

L print program title,, object name,

and. go.to.step 5.
(=) L -’

% indicates output values

Note: The optional printer will

and results,
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STEP/ KEY CODE STEP/ KEY CODE

LINE KEY ENTRY (67/97 only) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS
nielLEBEL “PRE 45 +
cgés" - Qisplay 45 13 COWWMfF
Bz SF 12 ‘ 47 RCL Bz
o5 -PRECEST "Precession’ an 3 Jo
ION® | 49 YTH
B4 AVIEW | 5? * (50”*')
S e e 1 o 51 0+
_BE AT — 5z 3.5 E3
a7/+LEBL R L 53 s
L35 CEPOCH 1| g o | | 33 STO a4
@9 PROMPT n  S& o
18 STO @@ - 9, 57 RCL B&
11 “EPOCH 2 . =2 3
7 | 59 Yit+H
12 PROMFT S ' ca .3z
13 STa 61 — 61 * COmpaﬁ?
LI S ¥ 4 | e ) + )
ig X< : Campaﬁ> s RCL &3
16 1 E3 o T : 64 .65 2
17 - ; 65 ®
18 STO @2 — 66 T9.27
19 RCL @8 s &7 +
28 1.9 E3 | Cﬁmﬁ“ﬁ7 68 RCL @z
21 - : 9 Xt
2 1 E3 T r O
23 - 71 o+
24 STO @3 T2 3.6 ESZ |
5 Ktz 7TE -
26 .G85 74 STO G5
27 #* - 7S RCL @3
2% RCL B3 ; T Ktz "o
29 139.73 | e (G2 —.5
= P e #*
i? : 5 COW’![UL(/‘Q o e i
32 23m42.53 | : g8 RCL B3 | ComPaﬁ?
33 + | 81 55.33 |
34 RCL @2 Py j& a7 D
35 #* : : 83 -
36 LASTH ‘o 24 ZOA46.85
37 Kt2 25 +
35 RCL 83 26 RCL @z
39 ‘ 27 87 %
4a L 58 LASTH
41 =HS 89 ¥tz
42 Z@.23 98 RCL 83
z o+ 31 ~FZ7> 27
44 Q2 % !
Note: Refer to "HP-41C OWNER'S HANDBOOK AND PROGRAMR'MNG GUIDE" tor specific information on keystrokes. The Fun-chon Index is found at the very back of the | k. Refer to Appendix E in

67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for exact keystrokes.
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STEP/ KEY CODE STEP/ KEY CODE
LINE KEY ENTRY  (67/97 only) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS
. 9% CHS i 137 RCL @4
P24 4z 567 ! iZ3 +
f 25 - ‘ 1Z9 STO a9
96 * Cowwdﬁ? 148 COS C@nyndp
a7 + 141 RCL @5
293 RCL @z g 142 =2 f q
99 3 +> 143 -
168 YT ( con 144 TAM
181 41.8 ‘ 145 *
162 * Lo 146 RCL @S
183 - . - 147 TAaN
184 3.5 EZ 148 + )
185 ~ 142 RCL 86
166 STO a5 158 SIH
1a7¥ “"PERIOQD= 151 *
- Dis ﬂ?/ 152 SToO i@ -
1858 FIx 2 . | 153 RCL a%
189 RCL &2 Poriod/= , | | 152 STH
=2 ; o) B g
111 e | (t-2) RS | 156 RCL 6%
112 ARCL =X § . 157 COos
113 “FYRS*" | 158 RCL 1@ ‘
114 AYIEW J 159 = ;
115 PSE | ! 168 1
T16+LEL B | 161 K<Y o C@w%mﬁw
117 “0BJECT? Enter 162 -
- ! 163 -~
118 AOH objecl 164 ATAN A
'119 PROMPT - 165 STO 11
128 ROFF -~ hame 156 RCL B84
121 ASTO 14 | 167 RCL &S
122 ASHF | ; 165 +
123 ASTO 15 e - 163 +
1z4 “RA 1?2 H | iv@ RCL @7
H. HMMSS™ : 171 +
| 125 PROMPT | Enter 172 Zoa
| 126 HR | L4 173 ~
‘ 127 24 S - 174 =4
i8S and | E
= S ] [ il
13? TTD ar Dec 1 | i?i ﬂﬁg
& = i b =
132 “DEC 17 179 STO 12 /
DD. MMSS - ; 128 ADY Dis
133 PROMPT o, 181 FS7?C 23 e /O:(/m
134 HR | | rEE-RES—6 poc
135 SToO @8 — ‘ \133 *EPOCH="
136 RCL B7 184 ARCL @1

Note: Refer to "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specific information on keystrokes. The Function index is found at the very back of the Handbook. Refer to Appendix E ir
67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for exact keystrokes.
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PROGRAM LISTING
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Oe67 097 @41C
STEP/ KEY CODE STEP/ KEY CODE
- LINE KEY ENTRY  (67/97 only) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS
155 AYIEW 232 RTH __
126 PSE —_ 2Z4«LEL 08
157 “RA2=" 235 RCL IMD
g x 16
igg géﬁzg OwP&y' 236 FRC (h%pky
198 INT » 237 1 EZ2 .
191 ARCL X A 238 * sibroutine
192 “FH, " 2329 INT
193 12 248 AEBS
194 STO 16 ; 241 ARCL ¥
195 XEQ @@ — - 242 “FM, -
196 RCL 11 243 RCL IHD
197 2 16 )
195 - 244 1 EZ2 |
199 TAH Z45 *
2A@ RCL B89 245 FRC
2@1 SIH t C*””F“h’ 247 1 EZ
2a2 * Z43 *
283 CHS | 249 RHD
ZR4 RCL @9 ; 5 258 AES
2BS COS 251 ARCL ¥
286 + 252 RS-

287 RCL @5 253 AVIEMW

zag 2 254 PSE
- - z@9 - ‘255 RETH —

218 TAH 25e+LEL a1 ‘ o
211 * /257 CLA / - Objec
212 ATAN 253 ArRCL 14 ! nam e
213 2 259 CLo1S
214 * 266 AVIEW subroutine
215 RCL B8 261/ PSE ~
216 + | 262 RTH
217 HMS : 263 END
218 STO 13 =t >
219 =DECZ2="- i
22@ K<@? |
221 - |
222 INT .

223 ABS ‘ D&F@/ %

224 ARCL X ~

225 “FD, " S

226 13

227 5To 16

228 XKED ae :
229 SF 298 e ;
2320 FI¥ 2 3
231 ADvY (
232 ADY 06

]

Note: Refer o "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for spectfic information on keystrokes. The Function index is found at the very back of the Handbook. Refer to Appendix E in
67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for exact keystrokes.
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REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS
00 . Lo . .. _ . . | size O1l7 ToT.REG. 887 USER MODE
QL. .t . ... _ ENG FIX 2 _ SCi ON X .. OFF
o2 . ..T - DEG . X RAD GRAD
03 :}g” — _
04 3o ‘ ; _
05. . ..Z2. . . > S : INIT FLAGS
06 b ~ , v # S/C SET INDICATES CLEAR INDICATES
07 e 12 ¢ Double wide Normal print
08 4o 23 ¢  Alpha entry No alpha entry
09 oot 3o 29 S Commas display No commas
10 9
11 . Dot-M
12 X
1

14 _object name .
15 obJ’@cf name
16 USED

ASSIGNMENTS
FUNCTION KEY FUNCTION KEY
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KEYBOARD Pege 8 oi8
CARD LABELING

N\ v NN
LI O B x 7

KEYBOARD

SYSTEM
CONFIGURATION

2p






PRECESSION OF RIGHT ASCENSION USERS’ LIBRARY PAGE 1
AND DECLINATION PROGRAM NUMBER: 01010C OF 3
PROGRAM REGISTERS NEEDED: 71

ROW 1 (1:2)

ROW 2 (3: 5)
ROW 3 (5: 8)
ROW 4 (9: 13) .
ROW 5 (14 : 20)
ROW 6 (21 : 29)
ROW 7 (29 : 32)
ROW 8 (32: 41)
e i
ROW 9 (42 : 49)
] IW
TN A MR
ROW 10 (50 : 58)
ROW 11 (59 : 66)
W II Il I
"l “ | | .
ROW 12 (66 : 72)
ROW 13 (73 : 81)
ROW 14 (81: 85) v .
[ |
ROW 15 (86 : 94)
ROW 16 (94 : 102)
ROW 17 (103 : 107)
ROW 18 (107 : 113)




PRECESSION OF RIGHT ASCENSION USERS’ LIBRARY PAGE 2
AND DECLINATION PROGRAM NUMBER: 01010C OF 3

ROW 18 (113 :117)

ROW 20 (117 : 124)

ROW 21 (124 : 125)

I I
AR




PRECESSION OF RIGHT ASCENSION USERS’ LIBRARY PAGE 3
AND DECLINATION PROGRAM NUMBER: 01010C OF 3

ROW 37 (247 : 256)

38 (257 : 263)

ROW

A




