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©15320  Program Description I

—
ProgramTitte MOON LANDER wi(TH UnNINTERRUPTARBLE coNTInvoUS )
CRUANTDoWN

Contributor's Name _ MICHAEL SEGAL. ' |
Address _ COCLEGE OF PHYSICIANS AND SURGEONS , 630 W lﬁ%*k st

ciy _ NYC state (Y Zip Code (0032
" )
{ )

Program Description, Equations, Variables
This version of +hs  moon lander feolau; the pavsing <ountdown
of  Stondocd. P«c,*g.ﬂﬁfi\m HI4 A ith a Cgaﬁmu“__m_atdouag.ds_aa,
which all kulzboaro\ Functions _ace locked out. IF you W‘Skauao can delete
+ha _countdown QA"(’((‘Q.\\I and__have +he caleylator b(uk_ou*’ Fngw
,maﬂésmbp,gu._i_gski_ar_ )louf‘ buen .
Yo con rocord +his Pregram OwRr your orohd'q&' standard pac_
cord byt will 4e2d an_additional kgt{?_a_;chw€gr data. .
This ‘Drasﬁm__"Q(Sa has_an  gnboard camputer that provides advice
M&dmj‘.__l&,gfcﬁgm_alsg_wcmds errocs in tha q-fma\qu{Ju
o(‘a?‘ Ca .
[THE “cCouNTE J—*IQ—M—‘LW M_ﬂgagmtmmmmm
__hz._mf:o{m{AQ_bdoﬁo\ﬁgﬂ,._ﬂmﬁgoCmg.ﬂsuA aurhers  ond program over-
W&saﬁgl%mmabu&@\&mw

J:£ ygg want 4o kaow more about +hese andl thﬁgia&ks_r_wm_ioj[u;
a.{' QSL“ w Cnr‘\d@\ P(qc.e ..Scm‘h F\n«. CA(I’FOFQI& 73?-04

< __D_ J,Cﬁiﬁ_,;&gmj,_ﬁicl-'l‘o ’DU+ ‘fka d‘zes ot the
JAALL‘&L&L_P_aﬁLQM Ln9<

ol FLBL A 3t a5 |

EEnEE——— 003 ST0 A 22 4
QA6 FLBLA 3135 | NoTE! To gater s’ru\
UF £6S0. 8 3t Al # A6 —press.:
33 fBL B A3 1 ero  als

el 9 MelkGe 34 \‘ +hen ((o,: i+ in
234 _ h PavsSe 35 14
(_SA»,HSA to fun_aad  have _,qqy_{wo ,siquCaqannJL,DE,,, a, FQQAV% y

4 N

This program has been verified 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 reliance
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 LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\— /




(; TS 2D Pf'oﬁ ram De.Scﬂﬁim T CC‘"\*) P“JQ-» & of, ?‘ ]

to push into the reader. (This program will net be overweithen of A.MJQJ.)
Press [B] and push +he prerfecorded “card in ot the First pauR in the ®
cogram. The display will show Error after reaotinj the card | 5o (“7

éﬁg ond 522 10.00 n the display- Key in . 000233311 +hes press

(] and see 10,09 in +he display.” Thea do  STo © 509 570 |

S0 (chS] sTo & 69 gTo 3 . Now also press (50 the data card

\o© cecord will ask for angther card whengver i+ s rad.) Now press F w/oATA
ond record only the first side  of 4he mane:hc card. Prass CLX “o cloar

the o\'\s‘pl‘y. ,

[OVERWR INAG] Bofore ’(0.73'\3 in +he moon lander Pfoj(‘nm) practic Overwnriting on

"

“ Pro{'zchzl 7 mane}?c cards. Make o cormction card’  that looks [ike +he

e elows - /4—/ 45° e ot

Insu+ the card into the left side of +he calevlatsr ag far as i+ wi”jo.
Switch +he caeolator 49 W/PRGM and enter the ”‘Oto‘fed'w‘ " card you want tq
overwrite ,in the normal fashion for recarding.

(THE CoRRECTIoNS] The versiond of +his qame in the standerd pac lets \ou

F(:j ""\rou#s salid fock a5 PQH‘ of you!‘ PU‘F«,‘(‘ (Quo\il\J . The Ellawin
maneuvers were permified by 4Ae Odg‘ma\ program , byt are solved corl‘ec‘“7 he. @

A 8
Flawe 1 an+ \ o I \\/’
tieg —2
The corrected progeam FccOJn'QQ.S these as u“as‘mS, ond gwes the cocrect
imp act Udoci"‘/y- The basic anorH"m is taken From Fthe Standard pac
versian 31‘)9’+(sz Fi(lousi:\ tosts QSQEL_FmadQ : l) Was +the lafz:il\ A
undergraond - Lkipre 1R ) 7 and 2 00 are qoing VP wov ave
craskg; in the (Zs% second” (?‘.aurt 16):) I r
[(TAE_E€QUATIoNS] a = db-g 0
v ='o.+ + U, ()
¥ 23 att+ Ut +X, (3)
L€ o crash may have occurred +he pragram Solve s Qquw"io’\ 3 Lor dime
of impact | with Xinpod =0 and \2 z=V-a and X2 X-% -V, =
K + ’g{ -V . US]/\J Q(‘Ut"'iof\ P I Vi[kpq"{' (3 cal(u(“’hi +o ‘.)Q. “m '




0 1 2 3 2D Pr"j"‘“\ Descf"lp""{or\ I (coc\+) - PR 3of T

Prosmm s‘hz‘)s 26 -99 are FIgURE ‘i!

4o allow cases Such as ia -Fijure,

Q. You have QScafnoL k'-'ﬂ’if\J the \J
Surfacs s bet latfer ‘F;q} avrsel € : ,

on & parabsla that has real roots.

HS lo:\J as "("\c qu‘«!m(q 700 are 4on “)asn’ﬁ iIThI'SQL‘{’Q)\ w?"”\ ‘H\e SurFqce l‘f)
t he last Secat\d) you are 0K . ( Te . (tim‘)ad l > | ))
(THE _AuToMaTic PiLoT] Tastesd of EAFU'HGAJ a burn whan 0. 'ﬂ&sk(al)

\]au can ask for advice on lcn&‘mJ 67 ‘mssir\J @ Yeu Jd_:{'_/\e £

ﬂow‘m
informatian: J
b=B8urn  (4he Constant burn per turn Neaded 4o land at zero Velod+y>
=5 (g + Vou / A%a )
T=Time ( aumber of svch bu’f‘ns)
= -q X o/Vo

Fuel needed = Burn x Time,

The q‘vd—ms are derived from qec&ims (), wd(3) with V=0 ay Y=o

NOTE ' This dots aet neczssori(y give the most ef€icient way to land .
T gives the coreRet  born nss\u\}:\j o anstant bord €4 the | pest of
$he (M&‘mj,

WARNING: The maching on\7 takes burns that are Pos'r4.i\lz inteqers. A

(and most  inmlue an  intecral burn or cambin ak on % in+'~3rq\ buras.
¢ Yoo use the exact advice gven by the calevlater)  the “aduice
will 3@‘(’ Coinded of€ 4o the nenrest ;,\-{'Q"er.

WARNING

. DO NAU PRINT QUT Non - NoRMALIZED NUMBERS 9N THeg HPIZ.
THIS MRY CARUSE THE PRINTER To Lock oON AND BURN OQUT (N

A FEw SEconlS. IF THIS HAPPENS BY MISTAKE ,TWRN THE
MACHINE OFF  (MMEDIATELY. |

MARK YouR DATA <ARD "Oonr PRINT® EVEN (F you
own On HP 63 , Sin Somgona @lse m

borrow the card Sv"'\e°‘a7.
HEWLETT PAckARD wiL nNor Reda (R The HP I3 op
Yook WARRANTY (E THIS OCLWRS

‘ T You ast Ust Non - Agrmalized
aumbesy  oF your oun risk. kS

Qo.&vtnu.i PPC Journal Vol. & N, | PﬂJ{, (3
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01532D Program Deseription 11

_MA}MMWMQQ _into_the displa
_Mq\_zl.quu._'bﬂ_m_buﬁaai_3 15 units oﬁ foel cach 1‘um For

O_Q__.QLA‘LS_T_.SJA up e total of  35.00 units of fool is the
\Aml: 40 land osmq « congtant burn I\kx+ 69. applars to remind

w_mﬁ_ﬂ¢¢]w; Mln.L_hm_'th_luup ears__eater

T 1)
rSketch(es)
)
r
Sample Problem(s)_&_L_S_d&_l__Qf_.énia._s__d_ﬁﬁuo*k 5!4&5 of f'o ra
__S‘_"xi_by_pgsimﬂ__@“ - 50.9599 gur \Jdau’(\; and a\H 4‘«!@
6o. 5 u0ur‘ fuel :7 —O0O0XXX~=—=~-~ 00 where the " X's are a

\Imur‘ choite 9f burn.

Solution(s)
L have neuer 32en o (ano\mo usmq (oss than 43 units of €uel.

I£ ;{w m\m:_qg,_p(mse ot .J’QQ. know

\.

\.

( -— .
Reference(s) Ofiq nal Pﬂo cam iy HP 6? SfQQAgCAW.Bq_L Sp - I4A

— HP £S5 "Kuf Netes”  Winter 1976 ol R Number 2

~ Pec Tourr\au\ Spv.g;d I:sue, A




01532D User Instructions Page 5 of ¥

MReon ReCKET CANDER

CNTRL RESTART

STEP INSTRUCTIONS DA}'SS,I,TS KEYS oﬂ‘ﬂﬁﬂﬁs
' L1 1]
. | Read in side | of 4he data card L J ] cré
L[]
| Q. Resd in poth sides of 4ho pregram C‘QFA M
v 1]
3 OP"-onaL blank out +4he Courtdoun (€ (D J[ ]
prtsmﬂv in_non - planked code of 101
Sw\*d\ Ibng 40 agn - b(mkcd ("\dd, r‘ [:l:l
{)r(Suﬂ'L’l 1n M;Aﬁ mode. % %
4 Stort Mnudl desco nt I V.-ALT
LT 1 [fued [oft
I O T Y o r'9¢
I Q.
e 1 ]
5 | When zere iy flashed, 2ither: 11
&) Key in bura ¥ BuRN | [ 1L 1 | v.aLT
Y [ N i Y S
101 ooa»Tz@N
[ 10 ] 0.
I
b) Ask for aduice on landine [c I[__] ukN
v LI T [ e
0 [Peeepen
C ] [ wer
Y
[ J[__] Q.
[ 11
I ]
6| 6o to S‘f‘en S unti] wo lond (‘rqskm 2¢00) 1]
or Cf‘nsk (‘F(qd\ml.mnad’ U£l0Cl+v I:H:I
3 - s
3+ I’f oV Sulyived + qﬂlﬂ\n{' oa 4o [:I |:, i
g i S"'n/a 2 '€ar oandgther f['f‘u l:l l:l }
@ ' I
| 10 ]
% I-(: \Io\) m1$s 'Hm bora windaw  ond l—_—H:
?(gmo.od- press B ﬁ’Jf‘ & New eging Stort L8 JL__]
& v [ 1L ]




01532) Program Listing | Page 6 of 7
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS .
oot £18L A [31 a5 1| [[START] STo 6 33 06
Rel) 34 ol RCL F N oF ';3'“‘3 vp few, SR i f
STo 6 33 06 + £ x>o 3] %I }‘\we regll U‘QLQA in
ReL 2 34 og| | STore 060 GTo o 22 09 |J +he fast Second \
STo ¥ 33 0% iyt £ 3 315 03 .
Rcy 3 34 03 conditions Ree & 34 06 }\m ot where youare
@STOE 33 0% (-‘Fmr %n 3 it kit .
LBL 31 as o014 . X>0 | %1 i€ dddt hit meon g¢o for
ReL & 3% o diide altitede CX) 6ro % 232 09 ]«nc-ﬂ\gr bvra g
610 0sP 9 23 04| } by 1000 for €X%0 3 7 )i hit meon _detcrming
EEYN - 473 combined dis («y @,T; o A 09 imp act uelzac;l-y
0 0 .
‘;f %? of  W.0xxX P?(i 2 ’%3 ;_r;_ i ey on Surfac,
RCL 7 3y 0% 070 x>0 31 8 (]| Show we aty &0
h CF 2 |35 ¢ 03] | teke into X 4y
£ x< 9 31 31 account £ (6L Y [31 235 0Y [[FCASH 1MPACT VELOCITY
AhSF R [35 51 03] } noatie h PAUSE | 35 73
h Ags 3564 I\ GTo 4 2 04
+ ¢ ccities £ 180 0 I3 35 00l[TRRH veLeciTy]
020 hF*TQ 135 3{ 0] ReL 3 34 9
CHS 42 gxl %1 52 dart crash € not
h PavusSE 3% 7241 4; RYL 6 4 0 on act pat
L PAOSE 25 7 }dt&f(my uv. 0 XXX el 3 33 99 } :p f h
£ee t |31 QS of [DoES coo»-roowﬂ 080 X #1 (i€ v*-2ax< °>
DS © 13 00 2 03
ReL % 34 0% }‘Gsf’("“j fud lft X 3
h PQ’QSE 35 33 - X
h F2 0O |35 7! 00 dQCf!.N\b\{",.\ £ x< 31 3
TR TG Y S N “’:,f" cTo 3 23 03
030 l 0 dis ed 0 £ % 31 st omonacmsk‘
RCL 0 | 3500 | Hsplay cHS w17l it
= qu DsP % 13 00 Vf’
L X R <L 34 o . =TT o v
L pavs 35 33 050 & ﬁ_ inpact . VT dax
h P8BS 35 64} wapt 9aly positive n cL ¥ 14 07| excpt if
£ RnD 3(a iakeser burn's e 9 34 0% . T
£ LéL S |31 2505 = |V "qax VY
gel ] 34% 0] if all Fuel used, s X€h 32| a ot
h XY 35 53 determing crash VeTo 23 0 9] [ where you are goin
040 g X2U 33 81 Veloo it h % '%-16[ 385 vp ot ‘wWouldnt have
Yero 4 2d 01! 7 Ret § 3409 croshed within +h
STg -% |33 5 0% . X 21 VEA T TRe
2 9a| | %= 36 g where 6To§ | ag oyl PRV second.
X 21 §= Y eak burn i Te (gL A [31 25 oalFuEL = o |
5 2‘5 units are &(’,:’:.% 34 o%
- . 0
5To % 33 o arbitrary, . g%’ free fall cregh
2 0] | XeXotlg ¢ 9_‘1 c 05 vq,lou'('y
= $ ! (e For =1 ) = 51 2
050 RCL 6 3% 06 ° STa +6 |33 6! 06 H] V1+qu
¥ o! vyt o 2 01 0 °
Re L 37 34 07 X 3
+ 6l sTo+ ¥ 133 6! 0%
ReL § 34y 09 110 ReL &€ 24 06
STo +3 |33 61 0% J Qt
h Ry 35 53 <) 09
REGISTERS ’
1 2 3 4 6 7 8 9 -
oﬁg"f;gggt’ % =500 | Vo= =50 [Rely=60 ° X v foel | Aceel.
S0 St S2 S3 S4 S5 S6 S7 S8 S9
A B C D E I




Program Listing 11 Page 7 of 7

STEP  KEY E;llfnv SKEg c]o)oe COMMENTS STEP KEY ENTRY  KEY CODE COMMENTS
L Ed!
Rt + 34y 03 170
g x* 33 54
v 4+ 4
£¥¥ 31 5y
cHS 4

GTo Y LYWk |
20 |£ (8L B [3] 35 IR |[FAME-0uT REWVERY]

5 Q5%
sTo-% [33 5| 0%
0 0Q

GTo S 13 09 | 180
€ LEL C [31 35 (3 |(Burn, Tinie, FUEL ]

DS 2 23 03_}_‘;’_ V0 use @

<L 3 4 03

fx=g9 350 speciat loop
GTo 6 A3 06
130 h % 35 62
CHS -
£l ;; L == A%/,
* F1{
RCL € 34 86 190
X 3t
EnNTER 41| Sove a cwpy of t
Rk'/x 3?} 63 | » 2
cL 3 3% o3
X b (5% )
140 PR 4a| (% ° Xo 3
S 0 |
[ i — " ;
7l 03| ‘
- U 200
£L8C 33 29 0F|[OIsPLaY ADVICE |
€ -x - 31 34| Bura
hxs2Y 35 52
£-x- I Y| Time (£)
X 71
150 [ 1) 4] Fud neede d
Gro | 22 0!l | Do couvatdown
€ LBl (31 9506 . ,
{ ol fv=0 use
M_I_E& 41 bul‘n Oc 9\ 210
'l o ‘

eTrQ # {4 03

£LEL D |31 25 14 |CHARGE oUnTDowN]
hF?’Q |35 2| 09
change the

GTo €£d |22 31 14
h RT R 35 22 sfatus of'ﬂqd

160 h SE © [35 5) o9

q (8L £fd [33 35 1y 2ero
"heFo |35 61 90 ’
L RTN 35 2 220
‘A; - LABELSA FLAGS ~SET STATUS
B CBURN,Ti DCHANGE E [ nt
START | ReSTART Rﬂ’gfe’ COUNTNOWN o eE | FLAGS TRIG DISP
a b c d e 1 ON OFF
e - vsed i o 0 @| oec | mx &
2 4
—VELQQITY | co0STDOwWA fuel =01 cragh flash Sian ; g g 2230 B ggg 8
_ 7 D150 8 9 3 v
vsed V=29 aovide vsed NEJQ'\\D 3 0 n_9




